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PREFACE 


BY    THE    AMERICAN    EDITOR. 


This  invaluable  compendium  of  useful  knowledge,  on  subjects  which 
iQtimately  relate  to  domestic  happiness,  treated  in  a  familiar  and  prae* 
ileal  maimer,  commends  itaelf  to  the  united  head  of  every  family  as  a 
sundard  Y)ook  of  i«£rence  on  the  variety  of  topics  which  concern  oor 
{iiysical  natare,  each  of  which  is  here  exhibited  with  scientific  accu- 
racy and  in  ample  detail.    The  author,  or^  as  he  styles  himself,  the  ed- 
itor of  the*  work,  by  his  official  relation  to  the  ^  Royal  Institution  of 
Great  Britain  for  the  Application  of  Science  to  the  Common  Purposes 
of  Life,''  is  undoubtedly  possessed  of  singular  adaptation  for  his  task, 
as  indeed  is  manifest  in  every  part  of  the  worL    And  the  very  emi- 
nent and  excellent  lady,  whose  valuable  assistance  has  been  secured 
for  certain  portions  of  the  book  which  treat  of  matters  which  are  spe- 
cially within  the  province  of  her  sex,  has  shown  herself  to  be  worthy 
of  the  selection  by  her  admirable  contributions  to  the  voIume«    Her 
son.  Dr.  Parkes,ha8  furnished  the  principal  portion  of  the  last  chapters 
relating  to  Domestic  Medicine. 

The  American  publishers  have  been  induced  thus  promptly  to  un- 
dertake its  publication  by  a  conviction  that  such  a  work  is  greatly 
needed,  and  by  the  concurrent  testimony  of  several  gentlemen  of  in- 
telligence and  distinction  to  whom  it  has  been  submitted  lor  examina- 
tion.   The  extraordinary  number  of  engravings  which  illustrate  its 
various  departments,  notwithstsCnding  their  expense,  it  has  been  deem- 
ed important  to  retain,  so  as  to  preserve  the  integrity  of  the  original. 
Such  additional  cuts  as  have  become  necessary  by  the  introduction  ot 
new  matter  in  adapting  the  work  to  the  Umted  States,  have  been  en- 
jH^ved  for  this  edition,  and  will  be  found  superadded  in  different  parts 
of  the  volume,  thus  increasing  its  value  above  the  original  British  worL 
Tiie  American  editor  has  undertaken  to  introduce  such  additions  to 
nnmerouff  parts  of  the  book  as  seemed  to  be  called  for,  in  order  to  con- 
krm  it  to  the  customs,  habits,  and  taste  of  this  country,  and  render  it 

uteM  to  the  purposes  of  domestic  economy  as  exemplified  praeticall? 
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in  America ;  and  while  he  has  seldom  felt  authorized  to  abridge  or 
otherwise  mutilate  the  original,  although  some  of  it  may  be  uninterest- 
ing and  almost  unintelligible  to  many  of  our  countrymen,  the  few  omis- 
sions being  purely  and  exclusively  foreign  and  of  inconsiderable  ex- 
tent,  he  has  not  scrupled  to  dritfcitfe  and  compare  the  relative  peculi 
arities  of  British  and  American  manners ;  and  when  propriety  has  dic- 
tated it,  he  has  exMbiied  the  gromidn  of  prefdrence  for  the  latter  over 
the  former,  thus  abating  somewhat  of  the  English  boast  in  which  the 
authors  have  sometimes  indulged. 

The  notes  and  improvements  of  this  edition  are  brief,  though  nu« 
merous,  and  are  invariably  included  in  brackets,  either  at  the  bottom 
of  the  page,  or  at  the  close  of  the  chapter  or  section  to  which  they  re- 
fer. That  they  may  prove  acceptable  and  nsefid  io  his  countrymeui 
and  increase  the  practical  and  utilitarian  character  of  the  book^  has 
been  the  aim  of 

Tn  AmBTCAN  *Etirroift. 
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Muck  ha»  been  written  on  various  subjects  connected  with  Dome»> 
ic  Econoray ;  and  it  was  the  wish  of  die  late  Mr.  Longman,  many 
years  ago,  to  see  collated  into  one  large  volume,  for  the  convenience  ci 
reference,  mformation  usefcl  to  persons  who  have  to  superintend  do- 
qoestic  establiskmeats,  but  which  was  then  scattered  in  fragments 
ttucongVi  thxmsaDctr  of  pages.    The  difficulties  attending  such  a  compi« 
lation  had  kmg  prevented  its  execution,  since  it  was  found  upon  triaf 
that  little  iiad  been  pubEshed  suited  to  the  advancing  state  of  science. 
To  conduct  such  a  woric  became  at  length  the  occupation  of  the 
present  editor,  whose  task  has  been  to  select  and  arrange  the  subjects, 
and  to  treat  them  as  he  best  coicdd,  consistently  with  his  own  views  and 
the  Emits  of  the  pabRcation.    To  this  hbour  he  has  devoted  what  time 
he  eoold  spare  from  his  professional  pursuits  during  the  last  ten  years, 
and  the  work  being  now  completed,  it  may  be  proper  to  inform  those 
to  whom  he  is  best  known  as  a  geologist  what  circumstances  led  the 
publishers  to  request  him  to  undertake  such  a  task.    He  had  been  ed- 
ocated  as  an  architect,  and  forty  years  ago  he  had  been  intimately  ac- 
quainted with  Count  Rnmford,  who  put  him  in  possession  of  the  prin-. 
ciptes  relating  to  Domestic  Economy,  for  which  he  was  so  desfrvedly 
celebrated.    He  had  also  been  the  first  officer,  in  point  of  time,  that 
was  appointed  in  the  ^  Royal  hstitution  of  Great  Britain  for  the  Ap» 
pfication  of  Science  to  the  Common  Purposes  of  Life^"  to  the  founding 
of  which  Count  Rumford  had  so  materially  contributed.    While  in  that 
institution,  the  editor  had  designed  and  superintended  the  building  of 
Che  Theatre  for  Lectures  and  the  Chemical  Laboratory ;  and  it  was 
his  provmce,  during  the  first  years  of  that  establishment,  to  occupy 
himself  with  the  subject  of  warming  buildings  by  the  best  construction 
of  chimney  fireplaces,  stoves,  and  other  methods,  as  well  as  with  venti- 
lating, lighting,  and  the  application  of  the  principles  of  Count  Rumford 
to  the  improvement  of  various  useful  kinds  of  apparatus.    It  was  con- 
ceived that  some  of  the  experience  thus  acquired  might  be  available  in 
tuch  a  work  as  the  present ;  and  that,  by  incorporating  the  principal 
modem  improvements  in  Domestic  Economy,  the  object  might,  in 
some  degree,  be  attained. 

It  may  be  proper  to  state  tiie  views  which  have  guided  the  editor 
tfaioagboat  tbe  vrork.  Without  going  into  the  subject  of  education 
the  present  state  of  sodety,  the  use  and  abuse  of  time,  it  cannot  but 
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be  admitted  that  it  is  extremely  desirable,  on  many  accounts,  that  those 
who  occupy  elevated  positions  in  the  social  scale  should  possess  that 
species  of  infdHnation  which  would  assist  them  in  fidfilling  their  do- 
mestic duties.  This  kind  of  information,  however,  is  not  easily  ac- 
quired in  a  desultory  manner,  particularly  at  the  time  of  life  when  it  is 
first  wanted  and  required  to  be  brought  into  play. 

The  editor  is  of  opinion  that  the  heads  of  families  li^ould  not  be  con- 
tented with  the  knowledge  that  may  be  gained  from  uneducated  per- 
sons, who  necessarily  commit  innuiherable' errors  in  their  reasoning; 
but  that  they  should  understand  the  rationale  of  the  various  processes 
put  in  practice  by  others,  which  alone  can  give  them  the  power  of  disi- 
tinguishing  between  what  is  judicious  and  what  is  faulty.  To  say  no- 
thing of  the  female  portion  of  society,  who  are  more  particularly  ex- 
pected to  regulate  and  direct  domestic  afiairs,  there  ave  many  situations 
in  which  some  acquaintance  with  domestic  matters  is  indispensable 
even  to  the  lords  of  the  creation.  This  is  more  especially  the  case 
with  officers  in  the  army  and  navy»  and  with  those  who  emigrate  to 
form  colonies. 

It  is  vain  to  expect  many  valuable  improvemients  from  persoi^s  who 
have  only  what  is  termed  mere  practice  to  depend  upon :  by  frequent* 
ly  repeating  the  same  operations,  they  acquire  a  certain  degree  of  skill, 
but  being  without  principles  to  guide  them,  their  attempts  at  improve- 
ment too  often  prove  abortive ;  and  if  some  scientific  acquirements  be 
ec(sential  to  the  progress  of  the  domestic  as  well  as  the  other  arts,  to 
whom  should  we  look  for  the  possession  of  these  advantages  ?  The 
answer  is. obvious — to  those  possessed  of  affluence  and  leisure,  who 
have  alone  the  .means  of  attaining  it  sufficiently.  It  would  be  useless 
to  pursue  this  subject  farther ;  and  thus  much  has  been  said  to  account 
for  some  peculiarities  in  the  present  work,  where  the  editor  has  ad 
verted  to  this  subject. 

The  editor  ventures  to  hope,  that  to  many  this  suggested  mxion  of 
science  with  practice  will  not  prove  irksome ;  on  the  contrary,  he  is 
satisfied  that  much  rational  amusement  may  be  derived  from  the  ex« 
periment  It  may  not  be  necessary  for  every  one  to  brew  or  to  bake, 
make  wine,  or  light  a  fire ;  yet  to  go  through  each  of  these  operations 
once,  so  as  to  comprehend  the  principles  upon  which  success  depends, 
may  really  be  made  an  entertaining  occupation. 

In  another  point  of  view,  it  may  be  observed,  that  some  persons,  un- 
acquainted with  the  intimate  connexion  that  exists  between  the  .several 
branches  of  human  knowledge,  have  wondered  how. chemistry  could 
be  useful  to  a  cook,  or  the  philosophy  of  heat  to  a  housemaid ;  and 
are,  consequently,  inclined  to  ridicule  what  they  look  upon  as  the  ped- 
antry of  science.  But  it  ought  to  occasion  no  surprise  that  the  knowl- 
edge of  the  properties  of  steam  should  be  necessary  to  those  who  con- 
stantly use  it»  or  that  some  acquamtance  with  the  theory  of  ventilation 


Wioold  ifirect  the  practice  of  those  who  have  to  change  the  air  of  our 
apartments.  The  wonder,  indeed,  is,  or  should  be,  that  each  should 
perform  his  duties  efficiently,  without  some  acquaintance  with  those 
laws  of  nature  w^hich  have  been  included  in  the  teroi  Philosophy. 

To  illustrate  still  farther  his  general  views,  the  editor  will  now  ad- 
vert briefly  to  the  manner  in  which  he  has  treated  each  of  his  subjects. 

The  subject  of  Building  naturally  claimed  his  first  attention ;  but  the 
views  by  which  he  was  guided  in  introducing  this  branch  of  the  work, 
as  well  as  the  nature  of  the  information  conveyed,  are  so  fully  descri- 
bed in  the  work  itself,  as  to  render  it  superfluous  to  enlarge  upon  it 
here.  The  subject  of  Warming  is  not  so  well  understood,  even  by 
men  of  science ;  and  though  the  limits  of  the  work  precluded  the  pos* 
sibility  of  entering  so  liiffy  into  the  subject  as  the  editor  could  have 
wished,  yet  he  tni5^  that  his  opinions,  being  the  result  of  long  expe- 
rience, wiff  be  regarded  as  sound  and  trustworthy. 

YeotE/ation  is  now  beginning  to  be  considered  important ;  but  it  is 
evident  that  to  practise  this  with  efiect,  a  knowledge  of  the  theory  is 
indispensable.  Artificial  illumination  is  more  within  the  power  of  per- 
sons of  little  science,  but  valuable  improvements,  as  already  remarked, 
are  seldom  perfected  by  them  alone.  In  this  part,  the  Historical  Ac- 
count of  Lamps,  and  the  description  of  the  most  important  Apparatus 
for  Artificial  Light,  may  claim  some  attention  on  the  score  of  original- 
ity. 

The  subject  of  ordinary  Furniture  is  better  known ;  and,  indeed,  it 
may  appear  to  some  little  necessary  to  have  collected  so  much  matter 
in  ^is  branch  of  the  work ;  but  the  editor  was  of  opinion  that  collect- 
ing in  one  work  the  various  articles  of  household  furniture  would  be 
useful  to  those  who  are  beginning  housekeeping,  to  whom  the  greatest 
part  of  the  work  is  particularly  addressed. 

The  subject  of  Food  is  one  of  the  most  important  and  interesting  in 
Domestic  Eiconomy,  and  can  never  be  treated  satisfactorily  without 
alluding  to  chemical  and  physiological  science.     The  editor  has  en- 
ieavoured  to  steer  a  medium  course  between  what  might  be  considered 
as  scarcely  intelligible  to  the  general  reader  and  the  mere  form  of  re- 
ceipts.   He  has  endeavoured,  indeed,  to  tempt  the  reader  to  an  inves- 
tigation of  what  has  hitherto  been  much  neglected  by  the  public  in  gen- 
eral, and  left  almost  solely  in  the  hands  of  medical  men.    On  the  sub- 
ject of  Beverages,  many  erroneous  opinions  prevail,  and  health  demands 
tltat  It  should  be  better  understood.    It  may,  perhaps,  be  supposed  that 
be  is  an  alarmist  with  respect  to  adulterations,  and  that  he  has  followed 
the  example  of  the  author  of  "  Death  in  the  Pot ;"  but  he  has  carefully 
avoided  stating  anything  for  which  he  had  not  sufficient  authority; 
and  be  has,  in  many  cases,  suppressed  what  he  believed  to  be  true, 
iest  it  should  appear  to  throw  some  doubt  upon  the  rest 

The  description  of  the  materials  for  the  cook,  and  the  ohilosooh  v  of 
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the  cfdinary  art,  have  been  kept  distiftct  from  the  mere  practice  of 
cookery,  because  many  might  be  desirous  ofuaderstandiag  the  first  with- 
out  wishing  to  go  into  the  details  of  the  latter;  and  likewise  because 
the  editor  was  ^ficient  in  the  practical  knowledge  which  has  been  sup* 
plied  by  a  lady,  whose  experie&ce  in  this  part  of  Domestic  Economy 
enabled  her  to  treat  it  with  propriety.  And  here  it  may  be  proper  to 
state  exactly  what  portions  of  the  work  were  executed  by  the  late  Mrs. 
Farkes.  To  her  are  due  the  whole  of  Book  VI.,  "  On  the  Dsties  of 
Household  Servants ;"  Books  XIL,  XUI.,  and  XIY.,  *"  Oa  English  and 
French  Cookery  f  and  Book  XXYL, ''  On  the  PreserratiiNi  of  Health, 
with  Hints  on  Domestic  Medicine,"  the  latter  being  principally  supplied 
by  her  son,  Mr.  Parkes»  a  surgeon,  and  the  article  on  ^  Bathing,"  by  the 
editor.  For  all  the  rest  of  the  work  the  present  editor  is  alone  respoi^ 
sible. 

With  regard  to  Dress,  he  has  contented  himself  with  describing  the 
usual  materials,  with  the  arts  of  manufacturing  them»  and  has  added 
some  information  on  the  Toilet,  which  he  trusts  wiU  be  found  coiukb- 
cive  to  health. 

In  his  project  for  a  Still-room,  the  editor  has  suggested  a  kii:^  of 
apartment  in  which  certain  expeiiments  might  be  carried  on,  compati- 
ble with  modem  science,  and  in  which  philosoplucal  chemistry,  appli- 
cable to  domestic  purposes,  might  be  substituted  for  the  practice  of  fbr« 
mer  times. 

The  account  of  Carriages  is  altogether  new.  Some  directions  re 
specting  stables  and  horses  are  necessarily  added.  The  Dairy,  both  as 
to  its  construction  and  the  operations  of  makmg  butter  and  cheese,  next 
succeeds  ;  and  this  is  followed  by  the  management  of  the  various  do- 
mestic animals.  The  last  article,  **  On  Health,"  will  no  doubt  be  found 
to  convey  valuable  information  in  aid  of  piDfessional  assistance. 

To  treat  so  many  subjects  with  the  necessary  care,  and  within  a 
limited  space,  has  demanded  consideraUe  research,  great  caution  in 
balancing  opinions,  and  much  industry  in  forming  the  heterc^neous 
mass  of  materials  of  which  the  work  is  composed  into  one  compact  body. 
It  would  have  been  easy  to  have  published  miscellaneous  scraps  as  in- 
formation was  gained,  but  this  would  not  have  answered  the  end  pro- 
posed— ^that  of  explaining  the  elementary  principles  upon  which  each 
branch  depends. 

In  conclusion,  the  editor  begs  leave  to  express  a  hope  that  his  labour 
has  not  been  misap{died,  and  that  the  mass  of  matter  here  brought  to- 
gether  will  be  found  deserving  the  attention  of  the  public.  He  may 
add,  that  all  the  woodcuts  have  been  executed  from  drawings  made  b> 
himself,  mostlv  firom  original  objects^ 
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BOOK  I. 

ON  THE  DOMESTIC  RESIDENCE. 

CHAPTER  I. 

CHOICE   OF   4   SITUATION. 

On^  €iftte  first  objects  which  usually  engage  the  attention  of  those  who  are  just  setting 
oat  to  lile,  and  on  the  eve  of  foiming  a  domestic  establishment,  is  the  acquisition  of  a 
dwelling.     In  England,  it  is  generally  the  desire  of  oTeiy  one  whose  finances  can  afford 
It,  to  hare  a  boose  of  his  own.    In  other  countries,  even  wealthy  families  are  often  con- 
tented to  oecopy  a  part  of  a  large  mansion ;  but  this  practice  is  inconsistent  with  those 
views  of  domesilc  comibrt  which  an  Englishman  loclcs  forward  to  at  his  own  fireside, 
where  he  may  plan  his  arrangements  of  a  permanent  nature  without  molestation.    This 
feeling  is  peculiarly  characteristic  of  England,*  and  the  anticipation  of  these  domestic 
pleasure  is,  pertiaps,  one  of  the  strongest  inducements  to  those  exertions  of  industry 
which  are  not  surpassed  in  any  other  part  of  the  world.    The  great  improvements  which 
have  been  made  of  Ute  in  the  interior  of  our  houses  are,  in  a  great  measure,  the  result 
of  this  national  taste. 

1.  Tke  primary  cmtgiieration  in  the  choice  of  a  residence  is  genetally  the  situation ;  and 
%e  next  is  the  suitableness  of  the  huilding  to  the  wants  of  the  family  that  is  to  inhibit  it. 
It  is  not  always  the  good  fortune  of  those  who  are  desirous  of  possessing  a  house  cf  their 
awn  to  meet  with  one  that  will  suit  them  in  every  respect,  and  more  particularly  when 
they  have  limited  themselves  to  a  particular  locality.  A  house  already  built  nay  stand 
in  need  of  aome  repair — ^perhaps  to  be  modernized,  or  to  have  additions  made  to  H ;  and 
where  considerable  alterations  are  required,  it  may  be  a  question,  which  is  too  seldom 
asked,  whether  it  would  not  be  better  to  buUd  a  new  one ;  for  it  happens  not  unfrequent- 
iy  that,  frcm  one  alteration  giving  rise  to  another,  the  expense  of  these  at  last  exceeds 
the  cost  of  a  new  house.  To  make  a  judicious  choice  of  a  residence,  it  is  therefore 
oeeessary  that  the  intended  occupier  should  net  only  well  consider  his  principal  wants, 
but  understand  all  the  essential  points  to  be  attended  to  in  supplying  them.  An  improper 
choice  ia  often  very  difficult  to  remedy,  and  may  destroy  much  of  the  comfort  that  was 
anticipated.  To  supply  the  requisite  information  on  this  subject  will  therefore  be  ooi 
first  eodeavour. 

2.  The  sUuAtiom  of  a  domestic  residence  may  be  conveniently  reduced  to  three  classes 
that  of  a  town,  sabarban,  and  a  country  house ;  each  of  which  has  its  peculiar  advanta^ 

3.  A  residence  ta  toum  is  superior  to  any  other  for  social  intercourse  and  varied  enjov 
meat  by  means  of  pobHc  and  private  parties,  theatres,  concerts,  baUs,  public  libraries 
cimseuins,  exhibitions  of  works  of  art,  with  numerous  opportunities  of  acquiring  generan 
knowledge.  In  the  choice  of  a  town  residence,  one  must  be  guided  not  only  by  peculiar 
Tiews,  but  by  the  comparative  healthiness  of  the  street ;  its  aspect,  neighbourhood,  and 
many  other  local  circumstances,  which  are,  in  general,  pretty  well  undentood.  Not  onl) 
the  width  of  the  street,  but  its  direction,  is  important ;  one  running  east  and  west  must 
have  one  front  of  the  houses  looking  to  the  north,  and  deprived  of  the  sun  almost  the 
whole  oi  the  day,  w*hile  the  other  is  exposed  to  its  full  radiance. 

4.  A  suiurbsM.  residence^  or  one  in  the  environs  of  a  city  or  town,  offers  some  advai/ 

*'  [This  "pecalimr  duraeterittie  of  Englmnd,"  as  it  is  styled  hj  tbs  Author,  belong^  to  cmlizstion,  and  no 
ts  Esghnul  oxeloaifely.  Not  «ven  there  are  the  oom&its  of  honw  desind  or  enjc^ed  with  greater  anloar  than 
a  d»  Uaited  States,  where  Cunilies  far  from  being  wealthy  do  Berertheleat  seek  those  domestic  pleasorat 
«h«b  appcrtaia  to  a  separate  home,  prcferrinii:  eveii  a  small  nonse  or  humble  cottage,  rather  than  to  occapy  » 
"'rv't  <"•  *  large  raaaaion.'*  The  **  other  eoantries'*  of  which  the  anthtn'  SMaks  are  not  to  be  nnderstood  a» 
'  isfodinif  America,  oar  citizens  being  generally  characterized  by  their  affectionate  regard  to  "  their  *owa 


This  **BatMximi  taste"  ha»  resulted  in  the  adoption  of  all  the  improTemeols  in  the  interior  of  our  dweUiifs 
•hieh  Britiah  refinement  has  introdnced,  besides  superadding  many  which  are  peculiarly  American.] 
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tages  that  cannot  be  obtained  by  liying  in  town.  The  situation  is,  in  general,  more 
healthy,  the  air  not  being  so  much  contaminated  by  the  thoosands  of  chimneys  that  are 
perpetually  throwing  out  smoke  and  deleterious  gases.  Ground  not  being  so  valuable 
as  in  town,  many  more  conveniences  can  be  acquired,  such  as  a  garden,  and  perhaps  a 
field  or  two,  attached  to  the  house ;  and  this  additional  space^ay  be  built  upon,  accord- 
ing to  any  proposed  plan.  Thus  this  kind  of  residence,  while  it  possesses  msLy  of  the 
advantages  of  the  country,  such  as  good  air  and  plenty  of  room,  may,  at  the  same  time, 
enable  the  occupier  to  enjoy  occasionally  the  conveniences  of  a  town  life.  The  pleasure 
to  be  derived  from  a  garden,  and  from  the  cheerful  and  enlivening  effect  of  trees  and 
vegetation  in  general,  together  with  quiet  and  absence  of  smoke,  and  innumerable  dis- 
agreeable objects  constantly  presented  in  cities,  are  circumstances  worthy  of  considera- 
tion. It  should  be  mentioned,  however,  that  in  the  immediate  vicinity  of  towns  the  at- 
mosphere is  still  in  some  degree  charged  with  noxious  matters,  particularly  when  the 
wind  blows  in  certain  directions ;  and  therefore,  in  order  to  enjoy  the  full  benefit  of  pure 
air,  it  is  necessary  to  remove  to  a  sufficient  distance  beyond  their  influence. 

6.  Those  who  resolve  to  settle  entirety  in  the  country,  at  a  distance  from  large  towns, 
must  make  up  their  minds  to  be  deprived  of  many  of  those  advantages  of  a  town  and 
suburban  life  which  we  have  enumerated.  The  opportunities  for  social  intercourse  must, 
in  general,  be  more  limited,  and  even  the  proximity  of  neighbours  may  not  be  agreeable. 
The  varied  amusements  which  tomi  affords  can  only  be  expected  at  long  intervals.  Id 
return  for  these  deprivations,  perfectly  pure  air  may  be  obtained ;  also  retirement,  and 
a  species  of  independence,  with  a  distinct  class  of  enjoyments.  But  except  those  who 
try  a  country  life  have  some  re80Ui;ces  within  themselves  productive  of  amusement  and 
agreeable  occupation,  the  want  of  society  wiU  often  cause  such  a  life  to  feel  dull.  Mere 
walking  or  riding  to  preserve  or  improve  health  is  frequently  irksome,  and  should  there- 
fore be  connect^  with  some  object.  The  study  of  some  of  the  numerous  branches  of 
natural  history  will  present  an  inexhaustible  field  for  agreeable  observation.  The  opera- 
tions of  gardening  are  to  some  highly  amusing ;  but  the  cultivation  of  plants  will  prove 
doubly  interesting  to  enlarged  and  inquiring  minds,  if  they  add  to  it  some  acquaintance 
with  vegetable  physiology  and  tiie  theory  of  agriculture.  The  resources  idforded  by 
reading  are  well  known ;  but  it  is  not  so  generally  understood  how  much  pleasure  is  de- 
rivable from  the  power  of  drawing  and  painting,  nor  how  much  the  arts  of  design  'mveil 
to  their  votaries  innumerable  beauties  in  nature. 

6.  Very  large  estates  arc  commonly  subdivided  into  farms,  or  portions,  which  aie  lei 
off  at  certain  rents  to  cultivators,  with  a  view  of  produchtg  income  to  the  proprietot .    Iq 
this  case,  he  may  either  have  a  residence  or  demesne  on  the  estate,  or  he  may  live  oIsd 
where. 

7.  The  management  of  a  fanHy  which  includes  agriculture  and  all  the  arts  connected 
with  it,  fonns  a  subject  of  vast  extent  and  importance,  and  will  be  best  studied  in  works 
devoted  to  that  object,  such  as  "  Loudon^s  Encydopedia  of  Agriculture." 

8.  Tki  choice  of  a  situation  for  a  demesne  on  a  large  estate  must  depend  upon  numeioub 
local  circumstances ;  for  though  it  might  appear  that  the  centre  of  the  estate  holds  oat 
most  advantages,  yet  these  may  be  more  than  counterbalanced  by  others,  depending 
upon  soil,  aspect,  roads,  picturesque  appearance  of  the  country,  neighbourhood,  die. 

9.  With  respect  to  climate^  there  can  be  no  doubt  that,  upon  the  whole,  a  temperate  eh- 
mate  is  best ;  but  the  degree  of  temperature  best  suited  to  particular  individuals  must 
depend  upon  their  constitution,  feelings,  and  habits.   Between  the  northern  and  southern 

.  parts  of  Britain,  there  is  a  considerable  difference  in  the  climate.  The  south  coast  of 
Britain  is  allowed  to  enjoy  milder  winters  than  any  other  part,  and  is  therefore  much 
resorted  to  by  invalids,  or  those  whose  constitutions  demand  a  mild  air.  On  the  con- 
trary, some  prefer  a  residence  in  a  mountainous  district,  where  the  bracing  atmosphere 
invigorates  the  system.  Before  determining  on  a  particular  part  of  the  country  to  settle 
in,  it  would  be  well  to  visit  it  at  various  seasons  of  the  year ;  for  nothing  can  be  more 
difierent  than  a  mountainous  segion,  a  plain,  and  even  the  seacoest,  tt  di&rent  seasons. 

10.  The  healthiness  of  the  situation  is  the  most  important  consideration  of  all  in  fixing 
on  a  spot  to  reside  In.  This  depends  upon  the  air,  dryness  or  dampness,  soil  and  ex- 
posure, the  vicinity  of  various  objects,  character  of  the  surface,  ^.  Regard  must  like- 
wise be  had  to  the  constitution  of  the  occupier.  In  ancient  times,  the  necessity  of  de- 
fence caused  the  dweUings  of  the  wealthy  to  be  strongholds  built  upon  the  tops  of  Lulls, 
where  they  were  necessarily  exposed  to  cold  winds ;  and  when,  in  peaceable  times,  this 
necessity  no  longer  existed,  it  became  the  fashion  to  fly  to  the  opposite  extreme,  and  tc 
build  houses  in  the  lowest  situations,  as  being  the  most  sheltered.  But  this  gave  rise 
to  still  greater  inconvenience,  that  of  confined  and  unhealthy  air ;  and  many  old  man- 
fiioos  may  be  seen  placed  in  the  bottoms  of  valleys.  It  is  to  be  observed  tha;,  contrary 
to  the  opinion  often  expressed,  the  richness  of  the  vegetation  by  no  means  proves  the 
salubrity  of  the  air  in  which  it  grows ;  for  it  is  known  that  plants  flourish  luxuriantly  la 
an  atmosphere  that  would  be  dangerous,  or  even  fatal  to  human  life. 

11.  il  gently  elevated  situation  is  generally  the  most  healthy.  When  the  surface  of  the 
groond  is  hilly,  there  t«  seldom  a  pet  feet  calm  for  a  long-continued  tune  during  bri|^t 
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;  Ibr  one  side  of  ihe  bills  being  wanned  by  the  sua  more  toan  Che  otker,  a  eor- 
cespoadixig  inequaiity  is  oocasioned  in  the  waimth  of  tbe  air,  and  this  gives  rise  to  cur- 
^nts  or  breeaes  ;  whereas,  in  a  dead  flat,  this  effect  does  not  exist,  and  there  the  most 
ateady  climate  amy  be  ej^wcted.  Gentle  breeaes  are  extremely  agreeable  in  closer  sultry 
veather;  but  this  IrequeDt  change  from  waim  to  ooid  is  apt  to  prove  injurioua  to  those 
who  hare  weak  lungs :  such  persons  also  find  a  hiliy  situation  inconvenient,  as  they 
safier  much  fiom  the  fatigue  ol'  walking  up  the  slopes.  Although  a  level  plain  exhibits 
nooo  of  the  pioturesque  and  beautiful  prospects  that  are  seen  from  rising  ground,  an<f 
m^f  be  hot  and  sultry  while  a  biUy  situation  enjoys  a  cooling  breeze,  yet,  on  the  othei 
biod,  it  is  easiest  laid  oat  in  walks,  and  is  preferable  for  gatdeuB  and  tbe  cultivation  of 
plants. 

13.  Expoturt  mmd  AtpeU. — ^These  teims  are  enployed,  the  first  to  express  the  oom- 
parative  liability  to  be  affeated  by  certain  winds,  the  latter  by  the  sun*s  rays.    A  situa- 
tion exposed  to  Tioleot  or  cold  winds  irom  any  cause  is  not  desirable  {  and,  in  some 
cases,  long  observation  is  neeessaiy  to  ascertain  accurately  to  what  winds  particular 
localities  are  most  exposed.    In  most  places  there  are  prevailing  winds  that  blow  more 
*m  one  direction  than  in  any  other ;  and  mors  particularly  in  elevated  situations.    A 
house  is  more  exposed  on  the  side  of  the  rising  ground  towards  the  point  from  which 
such  winds  blow  ^aa  on  the  opposite  side.    When  there  are  ma^y  bills  together,  a  pre- 
vailing wind  may  be  so  deflected  that  a  house  nugr  be  more  affected  when  not  quite 
Cacing  it ;  notwithstaodii^^  in  some  cases,  as  in  the  vicinity  of  large  cities,  the  siiie 
most  exsiooed  to  tbe  prevailing  winds  will  be  best,  because  least  liable  to  be  annoyed  Iv 
the  smoke. 

13.  7^  tjfea  has  muoh  iaAoence  on  the  warmth  and  general  comfort  of  a  dwelliog 
A  sootherfy  aspect  has  the  advantage  of  the  sun's  r^ys  during  the  greater  part  of  the 
day ;  an  aspect  to  the  north  never  has  full  sunshine,  and  is  therefore  cold  and  cheerless. 
An  aspect  to  the  east  has  itie  sun  only  in  the  morning ;  one  to  the  west,  only  in  the  even- 
ing.   With  respect  to  the  views  from  the  house,  with  an  aspect  due  south — the  objects 
opposite  are  all  in  shade  in  the  middle  of  the  day,  and  the  contraiy  is  the  case  with  one 
to  the  norths  but  in  the  morning  and  eveumg,  io  both  cases,  they  are  partly  in  light  and 
jnrtly  in  shade.    Grounds  sloping  to  the  south  are  sooner  dried  by  the  sun  after  raia, 
and  are  less  covered  with  snow  than  when  they  slope  to  Uie  north  4  the  advantage  of  a 
southerly  stope  is  particularly  observable  in  gardens,  which  produce  earlier  crops  of  vege- 
tables, fruit,  and  flowers,  than  a  northern  one. 

14.  Tk£  utside  has  been  much  resorted  to  of  late  on  account  of  its  benefit  to  health, 
not  mere^  ibr  sea-bathing,  but  for  the  air  alone ;  and  it  is  rather  remarkable  that  its  pe- 
culiar salobrity  should  not  have  been  noticed  formerly,  for  it  is  not,  perhaps,  above  fifty 
or  sixty  years  that  the  benefit  of  sea  air  has  been  particularly  noticed. 

15.  jL  tUttmtion  nuar  s  lake  or  broad  river  has  some  of  the  properties  of  one  near  the 
sea;  it  is  eooler  in  summer  and  warmer  in  winter  than  an  inland  situation,  because  the 
water,  being  less  wann  there  than  the  land,  gives  out  less  heat  to  the  air  in  siunmer,  and 
the  water  having  lost  tbe  least  heat  in  winter,  cools  the  air  least.  The  temperature  of 
the  atmosphere,  therefore,  in  the  vicinity  «f  large  masses  of  water,  is  more  uniform  tlian 
that  over  land.  Currents  of  air  or  wind  are  likewise  more  easily  created  wben  water  is 
near ;  becaase  the  land,  being  most  heated  by  the  sun's  rays,  occasions  an  ascent  of  the 
air  in  Ike  daytime :  hence  the  sea  and  hmd  breeaes  of  warm  climates.  The  banks  of  a 
river  are  often  preferred  for  the  beauty  of  the  prospects  and  the  convenience  of  fishingy 
but  they  are  unhealthy  if  there  is  any  marah  land  near,  which  gives  rise  to  the  ague  a»l 
fevers,  from  the  noxious  efflavia,  oiUed  malaria,  generated  by  the  decomposition  of 
plants  that  grow  in  the  water.  A  wide  sluggish  river  like  the  Thames  is  apt  to  have 
mists  and  folff$  on  its  surface.  Sea  marah  ia  the  most  unhealthy  of  all.  Peat  moss  is 
entirely  difiinent  firom  marsh,  and  is  not  unhealthy. 

16.  Tke  fMtare  0/  ikB  soil  ia  an  object  of  great  conaiderationr  in  choosing  a  spot  to  build 
mi.  When  gardeiis  and  pleasure-grounds  are  required,  it  ia  very  desirable  that  the  aoil 
should  be  iertile ;  but  whan  a  ganlen  alone  is  wanted,  and  particularly  if  on  a  small 
%ale,  the  absence  of  a  rich  soil  may  not  be  a  aerious  objection,  since  the  soil  can  be  im- 
proved by  art.  But  in  all  cases  a  dry  soil  is  essential ;  for  though  by  artificial  means  the 
wet  laaj  be  prevented  firom  penetrating  the  walls  of  the  hotise,  yet  the  air  in  a  damp 
situaiQon  is  always  loaded  with  moisture,  which  is  not  only  disagreeable,  but  unhealthy. 
An  aminence  is  generally  dry,  or,  at  least,  it  is  usually  capable  of  being  rendered  so  by 
^caiaiag,  whidi  can  scarcely  be  effected  in  a  valley  or  veiy  low  situation.  But  a  spot 
may  be  rather  devated,  and  yet  neither  be  dry  nor  healthy ;  for  there  may  be  hills  of 
greater  height  in  the  vicinity,  or  it  may  be  backed  or  surrounded  with  thick  woods,  that 
render  it  liaole  to  springs  of  water  and  stagnant  air  impregnated  with  noxious  exhala- 
tions from  decayed  leaves.  A  strong  cbyey  soil  is  retentive  of  surface  water,  and  diffi- 
cult to  drain ;  hence  it  is  unpleasant  to  walk  upon  after  rain,  and  is  easily  broke  up  by 
horses  and  cattle ;  it  is  sdso  the  worst  for  gardens,  for  which  the  best  is  a  loomy  soil. 
A  gravelly  soil  on  an  eminence  is  dry,  but  on  a  flat  it  is  apt  to  generate  damp  in  the  lower 
pans  of  a  house,  because  the  water  finds  its  wav  from  all  T)arts  of  the  gravel  into  the  bol> 
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low  made  hy  the  foundation.    The  richest  soil  on  an  estate  is  not  always  the  moet  tnh» 
able  for  the  mansion,  though  the  most  Talaable  for  agricalture. 

17.  The  subsoil  is  sometimes  of  more  importance  than  the  soil ;  for  though  the  lattei 
may  be  improved,  the  former  scarcely  ever  can.  A  bad  subsoil  is  extremely  injurious 
to  the  thrivmg  of  trees,  which  constitute  one  of  the  greatest  ornaments  of  a  country. 

18.  Trees  near  a  mansion  are  agreeable,  forming  a  pleasing  composition  with  the  archi- 
tecture, affording  shady  walks  in  summer,  and  sheltering  the  house  from  high  winds ; 
but  if  near  the  house,  and  too  tall  or  too  close  together,  they  obstruct  the  h'ght,  pteveoC 
the  free  circulation  of  air,  and  render  the  ground  damp ;  also  the  decaying  of  the  leaves 
in  autumn,  and  the  rank  vegetation  under  them,  sometimes  give  rise  to  unwholesome 
exhalations. 

19.  In  general^  fine  jnrospects  from  the  house  are  desirable ;  but  tastes  differ  in  this  re- 
ject, some  preferring  that  the  place  of  residence  shoukl  be  rather  secluded,  and  that  tl«  ? 
prospects  should  be  at  a  little  distance,  to  be  reached  by  a  short  walk.  It  is  agreeabie 
if  the  views  from  the  house  have  a  kind  of  intricacy  by  which  suceessive  distances  may 
be  marked,  ^nd  prevent  any  positive  Ittnit  from  appearing,  the  boundary  of  the  property 
being  surrounded  by  a  haha  instead  of  a  wall. 

20.  A  good  supply  of  toaier  is  essential  to  the  comfort  of  every  residence,  and  should 
be  one  of  the  first  things  inquired  about  in  choosing  a  spot  to  build  on :  the  supply  should 
not  only  be  abundant,  but  the  water  should  be  of  tUe  best  quality.  The  water  of  a  rivei 
or  stream  is,  in  general,  the  softest,  thouffli  sometimes  that  of  wells  or  springs  is  equally 
so.  If  there  is  no  water  apparent,  it  wiH  be  proper  to  try  by  boring  whether  a  well  can 
be  sunk  with  advantage ;  but  on  no  account  should  any  building  operations  for  a  dwelling- 
house  be  commenced  until  the  existence  of  good  water  at  the  place  be  ascertained,  oi 
the  means  of  transporting  it  from  a  convenient  distance.  Artesian  wells  may  some- 
times be  formed.  When  no  other  supply  can  be  obtained  in  a  spot  where  it  is  resolved 
to  build,  recourse  may  be  had  to  the  rainwater  collected  on  the  roof,  and  conveyed, 
idfler  having  been  filtered,  to  well-constructed  tanks.  It  has  been  calculated  by  Waistell 
that  the  average  quantity  of  water  which  falls  on  a  square  yard  of  surface  in  Britain,  in 
a  year,  is  126  gallons ;  consequently  100  square  yards  of  roof  will  give  12,600  gallons  : 
this  will  serve  to  shoin^  what  roofing  will  be  required.  For  farther  information  on  the 
subject,  we  refer  the  reader  to  Book  viii.,  chap.  1,  **  On  Water." 

21.  The  best  situation  for  a  mansion  is,  in  general,  on  the  south  side  of  a  gentle  emi- 
nence, as  the  soil  is  most  likely  to  be  dry,  or  capable  of  being  rendered  so  by  draining. 
This  situation  is  also  most  likely  to  be  free  from  noxious  exhalations  and  mists,  and  to 
enjoy  the  full  advantage  of  the  sun^s  rays.  We  may  observe  that  the  above  hints  foi 
assisting  in  the  choice  of  a  situation  will  apply  equaUy  in  the  case  of  a  house  already 
built  as  to  that  of  selecting  a  spot  to  build  upon. 


CHAPTER  II. 

CLASSES  OP    DOMESTIC   BUILDINOS. 


1 HB  subject  of  situation  having  been  discussed,  the  attention  will  now  be  directed  to 
the  kind  of  domestic  building  required.  In  the  following  considerations  we  will  suppose 
that  a  new  house  is  to  be  erected,  since  it  is  evident  that  by  this  means  alone  all  the 
varied  wants  of  different  individuals  can  be  completely  supplied. 

22.  The  kind  of  house  must  evidently  be  determined  by  the  rank  and  wealth  of  the  per- 
son who  is  to  occupy  it,  the  extent  and  habits  of  the  family,  their  tastes,  and,  indeed,  aU 
those  circumstances  in  private  life  that  are  too  well  known  to  be  enumerated. 

Domestic  residences  in  this  country  vary  in  size  and  style  1^  an  infinity  of  shades ; 
bot  in  ordinary  estimation  they  are  divinUe  into  several  classes :  as  the  palace— the  ex- 
tensive town  and  country  mansions  of  any  of  the  royal  family,  or  of  noblemen — ^the  town 
house  or  villa  of  the  wealthy  commoner---the  residences  of  an  almost  infinite  variety  of 
the  middle  classes-^he  house  of  the  tradesman  and  mechanic— 4he  cottage  of  the  la 
boorer.  No  rule  can  be  laid  down  by  which  these  different  classes  of  dwellings  can  be 
accurately  separated  and  defined ;  yet  there  is,  and  ought  to  be,  a  general  feeling  of  pro- 
priety as  to  the  character  which  each  should  possess. 

23.  The  Legislature^  by  the  **  Building  Act,*^  has  divided  all  buildings  in  I^ndon  and 
Westminster,  and  places  within  the  bills  of  mortality,  into  several  rates  or  classes,  foi 
tiie  purpose  of  subjecting  them  to  various  regulations,  partly  for  strength,  and  partly  for 
security  and  the  prevention  of  fires,  and  in  part  to  improve  the  ventilation.  Many  of  the 
regulations  will  be  mentioned  when  we  treat  of"  Construction.*'* 

*  [In  Amsrioa,  tb«  indiTidaal  tMte  of  our  dttzaat  is  not  restricted  or  interfered  with  by  eay  "  BnUdisf 
Aict,"  elthoQfh  municipal  regulations  in  many  of  our  cities  require  a  conformitv  to  certain  rules  in  the  mn- 
/erial  and  strength  of  walls  having  reference  to  the  common  safety,  ani  especially  to  guartl  as^inst  the  oonar 
fence  of  fins.) 


CM    TBX   VARIOUS  STYLES  OF  ABOHIT£CTUU. 
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CHAPTER  m. 

«ft  niB  TAMOVt    tTYI-BS  OF  ABCHITBOTVBB  EMPLOTBD  fV  DOMESTIC  BDITICII  IV  0«BA# 

BBITJIIW. 

IsTBODucTioR. — ^HaviDg  resoWed  on  bailding,  there  still  may  be  some  difficulty  in  fix- 
tag  on  the  style  of  architecture.    In  some  coantries  custom  and  fashion  are  so  dominant 
hat  one  style  is  uniTersal ;  and  then  there  is  no  embarrassment,  except  as  to  size,  and 
the  arrangement  of  particular  details.    So  it  was  in  England  a  few  centuries  back ;  but 
in  the  present  day  we  can  scarcely  be  said  to  have  a  prevailing,  certainly  not  a  national 
style.    The  styles  of  architecture  of  varions  countries  have  been  imported,  and  forms 
loLg  since  obsolete  have  been  revived.    Thus  we  have  the  Grecian,  the  Qrsco-Roman, 
the  Norman,  the  Gothic,  the  so-called  Elizabethan,  dec. ;  and  of  these  several  modifica- 
tions.  Those  who  have  studied  antiquities  and  architecture  may  have  some  predilection 
in  favour  of  one  of  these  styles,  or  their  architect  may ;  and  then  it  may  be  easily  decided 
which  ia  to  be  adopted.    But  when  this  is  not  the  case,  it  becomes  a  grave,  and  not  al- 
waya  an  easily  solved  fuestion,  "In  what  style  shall  the  new  house  be  buUt?*'    Archi- 
tecture not  beio^  a  subject  very  geneially  understood,  some  remarks  upon  it  may  be 
proper  before  we  proceed ;  sufficient,  at  least,  to  direct  attention  to  the  chief  distinctive 
points  that  ebaracteriae  the  several  styles. 

24.  ArckiteetMrt,  considered  ae  a  subject  of  tasUt  demands,  like  many  other  subjects,  a 
peculiar  study  of  its  principles.  Taste  is  always  the  result  of  actual  knowledge  and  ex- 
perience added  to  soand  judgment,  and  is  not  an  intuitive  ftcuhy.  Some,  no  doubt, 
hare  minds  so  oiganiied,  as  to  perceive  more  readily  than  others  the  relations  of  various 
ideas  and  feelings,  and  so  far  appear  to  "have  natur^y  more  taste.  But  architecture  re- 
quires a  great  variety  of  acquired  knowledge  to  estimate  it  truly ;  even  an  acquaintance 
with  its  history  is  essential  towards  forming  a  good  architectural  critic.  In  painting  and 
sculpture  there  is  nature  to  refer  to,  of  which  all  men  are  more  or  less  judges,  but  in 
architecture,  though  its  forms  may  at  first  have  been  in  a  great  measure  imitative,  yet  the 
original  prototypes  enter  but  in  a  small  degree  into  the  whole  subject  in  the  present  state 
of  the  art,  which  is  founded  more  upon  utility  and  customs  arising  out  of  our  wants.  The 
genuine  beauty  and  merit  of  architecture,  indeed,  consists  moeUy  in  fitness  and  adapta- 
tion to  a  purpose ;  and  when  this  principle  is  lost  sight  of,  as  is  too  often  the  case,  no- 
thing can  be  more  unmeaning,  and  even  ridiculous,  tj^n  dMcriptions  of  its  imaginary  or 
supposed  character  and  excellences.  No  art  requires  more  than  architecture  the  curb 
of  philosophic  inquiry  into  its  principles.  If  pennitted  to  run  wild  under  the  inilnence  of 
certain  feehngs  produced  by  the  imagination,  it  loses  its  true  dignity,  and  degenerates 
into  afiectation. 

25.  Nohsitketmndinfj  howeUTf  that  the  chief  merU  of  arckUeetmre  consists  in  its  ap^ieation 
io  useful  furposes,  yet  it  is  universally  admitted  that  it  is  capable,  Uke  other  branches  of 
fine  art,  of  producing  pleasurable  ideas,  and  of  displaying  the  progress  and  refinements 
of  society.  Indeed,  so  important  is  it  in  this  point  of  view,  that  the  very  character  of  a 
aation  depends,  io  no  small  degree,  upon  the  style  of  its  buildings,  both  publio  and  private. 
But  if  the  general  difihsion  of  a  taste  for  ornamental  architecture  be  desirable,  the  intro- 
duction of  a  spurious  taste  is  to  be  guarded  against.  Bad  taste,  like  bad  habits,  is  diffi- 
cult to  eradicate ;  and  some  persons  become,  after  a  time,  wedded  to  their  opinions  or 
feelings,  which  they  persevere  in  with  an  obstinacy  often  great  in  proportion  to  the  de- 
gree in  which  they  are  erroneous.  It  is  likewise  unfortunate  for  this  art,  that  its  errors 
cannot  be  rectified  so  easily  as  some  others.  An  absurd  fashion  in  dress  may  be  changed 
in  a  season,  but  a  house  erected  in  bad  taste  remains  for  many  years  a  monument  of  the 
want  of  judgment  in  the  architect,  and,  perhaps,  in  the  possessor. 

'We  have  stated  that,  in  order  to  understand  the  various  styles  of  architecture,  some 
acquaintance  with  its  history  is  essential.  In  the  following  slight  sketch  we  shall  con- 
fine  ooiselves  to  domestic  buildings. 

SKSTCH  OF  THB  HISTOBV  OF  8TYLB  IW  D0MB8TIC  ABCHITSOTOHS. 

26.  Our  knowledge  is  extremely  limited  respecting  the  private  dwellings  of  the  vaii- 
^^  mi^y*p»  of  antiquity.  Wo  have,  indeed,  the  descriptions  of  a  few  in  classical  writings, 
aad  there  are  some  actual  remains  in  Pompeii ;  but  though  from  the  latter  we  may  derive 
Boeh  iolormatiofi  as  to  the  distribution  of  the  apartments  and  their  manner  of  decoration, 
yet  they  are  in  too  ruined  a  state  to  exhibit  completely  the  designs  of  the  interior  of  the 
houses.  Notwithstanding  the  taste  exhibited  in  many  parts  of  these  antique  domestic 
dweflings,  yet  they  were  very  deficient  in  many  circumstances  which  afibrd  so  much 
comfort  ii  modem  times,  particularly  in  their  want  of  glass  windows,  and  the  various 
aiodes  of  producing  artificial  warmth  which  renders  our  houses  so  agreeable  in  all  weath* 
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en.  It  does  not  appear  that  it  was  the  custom  among  the  ancients,  until  a  Tate  peno^ 
to  eflect  in  the  exterior  of  their  ordinary  domestic  dwellings  any  approach  towards  the 
magnificent  style  of  their  public  edifices ;  and  we  may,  perhaps,  consider  this  as  a  proof 
of  their  judgment,  since  it  preserved  the  great  distinction  of  character,  which  ought  to 
form  one  of  the  elements  of  architectural  desiguv  For  the  Temple  was  reserved  the 
lofty  and  conspicuous  portico,  with  its  pediment  filled  with  rich  sculpture ;  and  on  the 
Ferum  and  other  national  edifices  were  lavished  those  exannrfes  of  superbly  decorative 
architecture,  whose  fragments,  having  survived  the  wreck  of  ages,  still  excite  our  acl 
miration.  But  the  habitations  of  individuals  were  at  first,  in  all  probability,  but  sparinglf 
so  ornamented^  and  were  chiefly  remarkable  for  their  interior  arrangements.  Tlie  same 
thing  may  be  observed  in  those  parts  of  the  world  where  the  style  of  domestic  architec- 
ture is  still  influenced  by  the  habits  of  the  classical  period.  Wealth,  and  its  attendant 
luxury,  at  length  produced  ostentation,,  and  with  it  bad  taste.* 

27.  It  is  remarkahUy  that  at  an  early  period  in  the  history  of  Greecer  architecture  as  welf 
as  sculpture  had  arrived  at  the  highest  degree  of  perfection ;  and  the  exquisite  taste  ex- 
hibited in  what  remains  to  ua  of  their  edifices  excites  our  utmost  admiration.  But  these 
remains  consist  chiefly  of  temples,  which,  though  individually  different,  have  a  great 
similarity  of  character ;.  and  there  is  little  to  guide  us  in  forming  ideas  of  the  style  adopt- 
ed in  other  buildings.  The  columns,  with  their  entablatures,  that  always  surrounded 
their  temples,  gave  them  their  chief  character ;  and  these  are  distinguished  into  various 
kinds,  which  are  now  termed  the  "  orders**"  of  Grecian  architecture.  Three  orders  are 
properly  Greek — the  Doric,  Ionic,  and  Corinthian,  named  from  the  several  places  where 
they  were  invented,  or  chiefly  employed.  We  have  perfect  examples  of  them  still  re- 
maining in  antique  buildings. 
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Fig.  1  is  a  part  of  the  shaft  of  a  Gruk  Doric  column,  with  its  entablature,  such  as  il 
is  seen  in  the  Parthenon  at  Athens :  it  is  distinguished  by  the  peculiar  flutings  on  the 
eelumn,  and  the  want  of  a  base  to  the  shaft.  A  good  example  may  be  seen  in  the  por- 
tico of  the  Colisseum,  Regent's  Park,  London. 

Fig.  2  is  an  example  of  the  Doric  order  as  altered  by  the  Romans,  and  such  as  had 
been  used  by  the  architects  of  the  Cinque  Cento  period ;  it  is  still  employed  under  the 
name  of  the  Roman  Doric. 

Fig,  8  is  an  example  of  the  Greek  Xonict  fiom  the  «  Antiquities  of  Ionia  \'*  it  is  remark- 
Me  for  the  beauty  of  the  large  volutes  in  the  capital. 

Fig.  4  is  f  Ac  Ionic  order  as  executed  by  the  Momansj  and  as  used  by  the  modems  previous 
to  their  knowledge  of  the  Greek  Ionic.    The  capitals  have  smaller  volutes. 

Fig.  5  is  the  Gruk  Corinthian  order,  as  it  is  seen  in  the  Choragic  monument  at  Athens. 

Fig.  6  is  the  Corinthian  order  m  exectUed  Uf  ihe  Momam,  and  as  it  is  generally  adopted 
¥f  the  moderns.    The  capitals  are  decoratea  with  the  sculptured  leaves  of  the  acanthus. 

Two  other  orders  have  been  added,  but  these  are  not  Greek. 

Of  the  Tuscan  order  we  have  no  antique  example ;  and  what  has  been  given  hy  modern 
writers  and  architects  (Jig.  7)  is  founded  merely  upon  the  description  of  Vitruvius.  The 
other,  called  the  Composite  (fig.  8),  is  altogether  a  Roman  invention,  formed  by  placing 
the  Ionic  volutes  on  the  leaves  of  the  Corinthian  capital. 

*  Tttrwiiit,  «R  arckitoct  piobably  of  Um  AaynaUa  age,  has  deacribed  tkt  iiitori«r  amngvment  of  Rooutt 
ttnlUiagt  i  wad  to  hit  work,  and  those  of  hia  conunontatora.  we  refer  the  reader  who  ia  deairova  of  ioquinng  inte 
1^  aubjeot.    But  information  may  be  more  eaailj  obuined  (torn  "  Geira  Pompeii,**  the  **  Librarr  of  Enteztais 
wf  KnowMfle,**  and  other  modem  worka. 
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•S.  What  mat  the  earltetl  tlyte  o^  ardultctUTt  tmploved  m  Romt  is  not  known  ,  titit  tl 
appears  tbal  on  their  conquest  of  Greece  the  Romana  Wrowed  from  that  country  mucb 
oPlbe  Btjte  or  architectural  decoration ;  Ihsf  did  not,  however,  copj  the  Greek  manDer 
entirely,  but  altered  it,  probdhly  to  adapt  it  to  their  own  taste,  aod  for  other  reasons  with 
which  we  are  not  well  acquainted.  Suffice  it  here  to  notice,  that  the  style  observed  in 
the  ruins  of  antique  Roman  buildings  is  very  different  from  what  ia  to  be  aeen  in  the  an- 
cient remains  of  Greece,  as  may  be  observed  in  the  examples  we  have  given  above. 

89.  On  the  rentiai  of  Che  aru,  the  Italian  architecls  borrowed  from  the  antiquities  of 
Italy,  and  not  from  those  of  Greece ;  and  as  it  was  known  that  the  Romans  were  in- 
debted to  Grecian  art  in  a  great  measure.  It  was  wppoaed  that  the  styles  of  architecture 
in  Greece  and  Italy  were  not  materially  different ;  the  whole,  therefore,  passed  under  the 
name  of  Grecian  architecture.  The  visit,  however,  that  was  naid  to  Greece  by  Messra. 
Stuart  and  Revett,  disclosed  to  us  the  actnal  style  of  the  Greeks,  and  proved  that  it  was 
very  distinct  from  the  Roman  style.  The  accurate  and  beautiful  pablicatioD  of  the'' Ad- 
tiquities  of  Atbens,"  by  Stuart,  put  architects  in  poeseesion  of  the  true  Greek  alyle  i  and 
itiet  some  contest  as  to  itssuperiority,long-rootedpF^ltdicesbeiiiK  difficult  to  eradicate, 

"is  the  Roman.     It  does  appear,  however,  that  eadt  of 

I  hence  they  are  both  preserved,  and  we  have  now 
I  a   Greek  and  a  Roman  architectnre  ;   hat  the 
difference  is  observable  rather  in  the  detail  than 
n  the  general  appearaoce,  as  may  be  observed 
n  the  above  wood-cuts.     One  difference  we  may 
also  notice.     It  is  a  remarkable  fact  that  the 
;nt  Greeks  do  not  appear  to  have  been  ac- 
qnainted  with  the  use  of  the  arch ;  at  least  no 
authenticated  antique  e:(ample  proves  that  the; 
were ;  nor  does  it  seem  clear  by  whom  this  very 
uaeful  kind  of  construction  was  discovered.    But 
'i  appears  to  have  tieen  practised  by  the  Romana 
n  the  time  of  their  kings,  the  great  aewer  ef 
Rome,  the  Cloaca  ^ 
,  .„.  ...  Maxima,  still  re-   ■- 

raaining  entire,  being  auppOEcd  to  have  beeneseculed  un- 
der Tarquiniua  Sujierbus,  Rraaan  arcbitecture  is  charac- 
terized by  the  fT04iaent  use  of  ardies,  raslts,  and  domea, 
in  addition  to  their  employment  of  cohimns  and  other 
parts,  which  form  a  vast  source  of  variety  and  interest. 
Pig.  10  ia  an  example  of  a  mode  of  employing  the  arch 
in  a  composition  by  Bramante  t  the  manner  is  Roman. 

90.  Thifat  rtmaim  of  ancient  Roman  tiUai  in  Britain 
prore  that  the  antique  style  was  introduced  here ;  but  it 
was  anniliilated,  and  pn^bly  forgotten,  daring  the  sub- 
•eqaent  inundations  oT  Saxons  and  Danes,  of  whose  do- 
mMtte  boildin^  we  possess  scarcely  any  knowledge. 
The  eoelesiaitical  architecture  formerly  termed  Saxon, 
and  DOW  early  Nonnao,  diatinguished,  among  other 
Uiinga,  by,its  peculiar  clumsy  column,  circular  arch,  and 

•■  ifg.  11)  obserrabje  in  many  of  oui 
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Mlest  cfaurebea,  may  eTidently  be  traced  to  a  barbaroas  imitation  of  the  latest  Romac 
style.  It  appears  also  in  some  of  our  earliest  easfles ;  but  probably  was  not  employed  in 
the  inferior  domestic  dwellings  of  the  Nonnan  period,  which,  for  a  long  time,  were  en- 
tirely of  wood,  and,  eonaeqaently,  have  disappeared.  Nor  doea  this  style  appear  to  hare 
BoflicieBt  attractiofi  to  be  imitated  in  our  modem  hoosee,  and  thercdfote  we  need  not 
dwefloponit. 

31.  Tkt  deniitr  eobtmn  imd  painUd  ttrch  (Jig,  12)  are 
tke  dxMtingiashing  eharacUristies  of  what  ha*  long  been 
tamed  Gothic  arckiteetttre ;  a  designation  which,  whether 
stricdy  proper  or  not,  we  shall  not  attempt  to  set  aside 
for  any  of  those  whii^  have  been  invented  to  supersede 
it.    Tlie  origin  of  the  pointed  arch  is  still  involved  in 
obscurity.    It  appeared  all  over  Europe  nearly  about,  or 
soon  after,  the  period  of  the  Norman  conquest,  as  may 
be  traced  in  the  nnmeroos  ecclesiastical  and  other  build- 
ings both  in  England  and  on  the  Continent,  and  arrived, 
in  a  progressive  manner,  to  a  wonderful  perfection. 
Though  it  possesses  merit  of  a  very  high  degree,  yet  its 
character  is  so  very  distinct  from  the  Greek  and  Roman 
style,  that  it  is  difficult,  and  perhaps  useless  here,  to  insti- 
tute a  comparison  between  them ;  while,  at  the  same 
time,  we  must  observe  that  this  would  require  numerous 
graphic  iUnstratioos,  and  entering  into  numerous  details 
inconsistent  with  the  plan  of  this  work.    Farther  in- 
formation most  thcTefore  be  sought  for  in  works  devoted 
ezpress/y  to  this  subject:  for  actiml  examples,  the  reader 
has  only  to  look  at  the  cathedrals  and  churches  in  most  of  our  principal  towns.    Gothio 
architecture,  in  its  various  stages,  prevailed  all  over  the  island  for  several  centuries, 
fnm  the  time  of  Heniy  I.  to  that  of  Henry  VIII.    Its  admirable  adaptation  to  ecclesias- 
tical purposes  is  generally  acknowledged,  which  may  be  seen  in  our  ancient  ecclesiastical 
boiUings,  and  the  remains  of  monastic  edifices.    The  houses  of  private  individuals 
during  that  period  were  chiefly  of  timber,  and  were  ornamented  occasionally  with  parts 
m  the  san^  taste. 

ZSt,  In  me  reign  of  Henry  VJI.  a  considerable  change  took  place  in  the  style  of  English 
G  Jizl:  architecture.  The  arches,  which  always  before  that  time  had  been  more  or  less 
hi^-pointed,  as  9.1  fg.  12,  were  lowered,  and  formed  by 
uniting  portions  of  circles  of  different  sizes,  as  fig.  13. 
The  windows  of  private  hoases  were  generally  made 

rectangular,  though  divided  by  mullions,  each  bay  being 

sometimes  filled  up  with  a  low-pointed  arch.  Extreme- 
ly ornamental  chimney-tops  were  also  displayed,  giving 
altogether  a  peculiar  character.  Independently  of  the 
ecclesiastical  architecture  in  this  style — such  as  King's 
College  Chapel  in  Cambridge,  St.  George's  Chapel  at 
Windsor,  Henry  VII.'s  Chapel  in  Westminster,  dus.— 
there  are  still  remaining  many  perfect  examples  of 
domestic  architecture,  chiefly  manor  houses,  of  the 
times  of  Henry  VII.  and  Henry  VIII.,  and  some  so  late 
as  that  of  Qneen  Elizabeth.    It  has  received  by  modern  ^-  IS- 

ardiitects  the  title  of  the  Tudor  style,  from  the  royal  families  during  whose  reigns  it  was 
general    See  Jig.  21. 

33.  In  Italy,  where  there  were  still  remaining  so  many  antiqne  buildings  while  it  was 
in  the  possession  of  the  Goths  and  Lombards,  the  Roman  architecture,  which  had  faOen 
into  a  detased  state  on  the  decline  of  the  empire,  was  imitated  in  a  rude  manner  during 
the  Middle  Ages ;  and  the  buildingis  erected  during  that  period,  a  few  of  which  are  stiU  to 
be  seen,  belong  to  what  is  knovm  as  the  Lombard  style.  Afterward  appeared  a  mixture 
of  this  barbarous  architecture  with  Gothic  pointed  arches.  In  the  same  building,  and 
even  in  the  same  front,  portions  in  both  styles  are  seen  in  sad  confusion  mixed  with  con- 
ceits of  a  poerile  kind ;  an  example  of  which  occurs  in  the  church  of  San  Antonio  at 
Fadaa,  begon  by  Nichola  Pisano  in  1231. 

A  reibrmation  m  architecture  was  begun  early  in  the  fifteenth  centuiy  by  Brunelleschi, 
a  F  jrentine  aich^ect,  and  was  followed  up  by  Alberti,  Bramante,  Vignola,  Serlio,  and 
others ;  bot  their  style  of  design  was  far  from  being  free  from  the  faults  of  the  former 
period.  Indeed,  in  ^s  old  Italian  school  were  produced  numerous  absurdities,  which,  to 
the  present  day,  have  not  wholly  disappeared ;  and  by  the  revivers  of  Roman  architeo- 
tare  the  beantifid  character  of  the  antique  was  never  well  understood.  One  of  theu 
great  efrors  was  the  endeavour  to  reduce  the  parts  of  what  are  termed  the  orders  of 
aichttecture  to  positive  rules  in  their  proportions ;  thus  subjecting  the  art  to  trammels 
hat  have  proved  inconvenient,  and  which,  indeed,  tended  in  time  to  reduce  architr%<?tuia] 
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design  almost  to  a  mechanicBl  trade,  centnry,  aa  would  appear  from  autiqne  TsmBins,  tn 
the  practice  of  the  ancients,  althongb,  in  some  degree,  unctioned  b/  the  writings  ol 
Vitruvius. 

A  taste  for  good  Bcolpture  long  eurrived  the  decline  of  general  architeotaral  design  in 
Italj,  and  hence  were  retained,  in  the  architecture  of  that  countij,  man;  ornaments  and 
parts  of  beaatirtil  form  and  ezecation,  with  much  of  the  spirit  of  the  anliqae.  Bnt  these 
cannot  preserre  the  buildinga  to  which  thej  are  attached  fi^m  the  severe  censure  of  the 
architectural  critic ;  and  the  CinfucCmJo,  or  Italian  stjle  of  the  fifteenth  eenturj,  though 
possessed  of  man;  excelieoces,  is  not  deaerring  of  being  perpetuated  as  a  whole.  But. 
notwithstanding  this  general  censure,  which  applies  more  particularly  to  churches  and 
other  ecclesiastical  buildings,  it  must  be  admitted  that  in  the  Cinque  Cento  strle  of 
architecture  there  are  innuinerable  beauties  as  well  as  absurditiea,  and  abundant  proofs 
of  genins  in  the  architects  of  that  period  diaplayed  in  their  fertility  of  imeulion.  The 
■Bodem  arctiitect  will  find  in  the  buildings  of  Italy  an  iaezhaustible  Geld  for  study,  and, 
perhaps,  a  cure  for  that  moauton;  and  ioaipidity  now  so  prevalent  among  ua,  prorided 
he  has  sufficient  knowledge  of  fine  art  to  select  what  is  good,  without  copying  the  whole. 
In  particular,  many  of  the  palaces  of  Rome,  Florence,  and  other  Italian  cities  have  been 
generally  admired  by  the  best  judges  for  their  simplicity  and  grandeur  of  design  in  the 
exterior,  as  well  as  for  the  picturesque  efl'ects  produced  in  the  interiors.  As  specimens 
of  fronts  of  these,  we  present  the  Famese  Palaoe  in  Rome,  by  San  Gallo  {jig.  U),  and 


l"TiiiiJ^ir«iliiTiiiiiw  'ii 


rnmnTTrrrr 


IfflWSSTWfTi 


toe  Pandolfini  Palace  at  Florence  (fig.  15).    The  Venetian  teirilories  have  been  enriched 
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Fig.li. 

-.a  palaces  and  villas  designed  by  Palladio ;  one  of  which,  the  celebrated  Villa 
C'apra,  is  represented  in  Jig.  16.  In  the  Italian  villas  may  be  seen  beautiful  examples 
of  the  truest  taste  in  the  combination  of  architecture  with  garden  and  picturesque  scotiery. 
94.  Severid  drcavulaneet  cimduttd  U  weditcc  an  entire  change  in  tht  arilatcctun  of  thU 
tmattry  dnring  the  Utter  end  of  the  Tuaor  period.  Classical  literature  began  to  be  more 
attended  to,  which,  with  the  reform  in  religion,  gave  rise  to  new  ideas,  and  the  fine  arts 
received  ■  greater  degree  of  attention.  The  style  of  architecture  then  prevailing  in  Italy 
was  first  imported  partially  into  this  kingdom  in  the  latter  part  of  the  reign  of  Henry 
Till.,  and  appeared  here  occasionally  as  an  incongraous  mixture  of  the  antique  Roman 
■tyle  debased  with  many  details,  which,  though  not  strict)y  Gothic,  were  evideoUy  of 
Gothic  origin.    Many  considerable  mansions  were  execuled  in  this  manner  during  Iha 
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iDceeding  leipis.  neliiding  tbat  o!  Elizabeth,  some  of  whEcb  ^et  remain  tolenbly  pM 
ct,  &ndh3<re  acquired  for  the  style  itseir,  among  ^ 

En^ish   architects,  the  tppcllalion  of  >■  Eliza-  '     '' 

bethan,"  althonglr  il  i*  eridenlly  of  rorcign  ei- 

Iraclion.     Good  eianipIeB  of  it  ma;  be  seen  in 

the   recenl  publications  by  Shaw,  Nash,   and 

others.     Ftg  17  is  a  doorway  in  that  style.  « 

A  kind  of  archiiectnre  »a  radically  delectiie, 

Dotwithalandiog  a  certain  degree  of  inerit  which 

is  allotred  to  it,  could  not  long  resist  the  efTect 
of  stDdying  with  diligence  the  remains  of  classi- 
eal  art  in  Italy ;  aitd  from  that  conntry  better 
ideas  of  antique  Roman  architecture  were  brought 
to  this  couDtry  by  Inigo  Jones,  who  imitated  the 
manner  of  Palladio  with  saccess.  "With  him 
commenced,  in  En^nd,  what  is  termed  the 
Grecian  (more  pnqierlr  Roman)  style,  bat  in 
wbich  many  of  the  errors  of  the  Cttifiu  Cntio 
were  kiDg  ret^ned. 

In  the  banqneting  baase  of  tbe  Falaee  of 
Whitehall  we  see  one  of  the  best  examples  of 
the  anbitectore  of  Inigo  Jonee,  Thia  architect 
was  foOowed  by  Sir  ChriMopher  Wren  and  a  boat 
of  oUien,  as  Hawkstnoor,  Vanbargb,  GibbB,  &«., 
each  of  whom  deaifned  in  the  same  geoeni 
style,  though  with  certain  modifications  of  hia  _ 

At  a  late  period  improvements  were  in-  flf.  IT. 


modem  srcfaitecture.     Snffice  it  to  remark,  that  by  far  the  greater  number  of  large  m 
BiOBE  erected  in  thia  kingdom  for  the  last  century  and  a  half  ara  in  the  atyle  which  wa 
hare  just  meDticned,  of  which  figt.  IS,  19, 30,  aie  apeointena.  Bat  this  style  of  buildiDK, 


IV.  IB. 

Ooo^  l«nn«d  in  general  Grecian,  was,  in  fact,  rather  Roman  i  the  dilTerence,  boweTsr, 

eaaiiot  be  easily  imderstood  except  by  Ihoae  who  have  learned  tlie  elementary  part  of 

the  acience.    The  whole  is  therefore  aliil  commonly  designated  as  Grecian  arcbitecloi* 

35.  Lmter  arcluUcU,  gntigkuntd  bi/  s  mare  carefid  ttudy  of  ttUiqvt  rtntmu,  had,  in  gen 

cnl,  givcD  up  most  of  Uie  abanrditiea  of  the  Italian  Cimptt  Ctnto  achool,  preserving  wha^ 


36,  It  is  generally  allowed  that  the  Greeks  and  Romans  carried  architecture  to  the 
highest  degree  of  perfection;  but  itieunfortunate  that,  though  we  poMest  many  remains 
of  their  public  baildin^,  yet  few  traces  of  llieir  domestic  edifices  exist.  In  rcTiTing 
their  style,  therefore,  after  the  long  period  known  aa  the  "  dark  ages,"  and  applying  it  to 
domestic  use,  their  public,  and  not  their  private  buildings,  necessarily  became  the  proto- 
types ;  and  certain  parts  and  omnraents,  which  were,  in  all  probability,  limited  by  the 
SDoieDts  to  religioDs  and  sacred  struclures,  were  employed  by  the  modema  in  the  decora- 
tion oC  ton-n  mansions  and  TJUna ;  although  there  is  great  reason  for  supposing,  as  we 
have  already  observed,  that  the  style  and  character  of  the  private  dwellings  among  the 
classical  nations  differed  esseDtially  from  those  of  their  public  buitdinga. 

37.  /( nuu(  be  admiiUd  <u  a  principU  of  lound  butt  that  every  bailding  ahoald  have  ■ 
form  and  character  suited  to.  and  expressive  of,  its  use  and  destination.  But  this  mle 
doeK  not  appear  by  many  of  our  modem  architects  to  be  very  essential ;  for  the  sams 
kind  of  portico  that  was  employed  by  .the  ancients  in  their  most  magnificent  temples,  the 
tame  pediment  and  dome,  are  frequently  made  to  form  prominent  features  in  a  manalon, 
nntwiUutanding  their  unfitness  for  such  a  putpoae.  In  some  cases  even  the  scnUs, 
patera,  and  sacrificial  instruments,  have  been  sculptured  apon  the  fronts  of  private 
hoasea,  in  defiance  of  all  historical  association  ;  and  it  is  unfortunate  for  the  art  tbat 
great  ahsiuditiea  have  become  so  common,  and  the  public  is  so  familiarized  with  them,' 
that  it  would  require  no  little  courage  to  point  them  out  as  errors.  Some  have  no  oUier 
idea  of  Grecian  or  Roman  architecture  than  the  modem  mansions  of  England  a  century 
ago,  as  represented  in  j!ft.  IS  and  19,  or  the  still  more  recent  ones  of  Portland  Place  and 
the  Regent's  Park;  but  we  wiah  to  state,  that  these  were  merely  the  attempts  to  adapt 
some  portion  of  this  style  to  modem  English  habits  and  customs — attempts  often  very 
muuccesaful,  and  sometimes  grossly  erroneous,  or  even  puerile.  Grecian  architecture, 
in  which  WC  maj,  aeoording  to  eintora,  include  Roman,  as  having  been  in  some  degree 
borrowed  ttma  it,  was  omioently  beautiful  in  the  hands  of  the  ancients ;  and  instead  of 
the  moDOtonjr  and  «wii«iMa  whidi  are  justly  complained  of  in  its  modem  dress,  among 
them  possessed  considerable  variety. 

Sa  Wkat  it  Itmud  modem  Orictaa  areiiteetan,  though  not  strictly  Greek,  is  admirably 
inited  to  our  present  domestic  habits,  and  is  considered,  by  the  greater  namber  of  well- 
educated  architects  and  amateurs,  as  excelling  every  other  style  in  the  most  important 
points  ;  it  is  likewise  more  easily  connected  with  the  arts  of  painting  and  sculpture  than 
any  other.  But  it  can  be  treated  with  great  success  only  by  the  skilful  and  even  leamed 
artist,  by  whom  the  very  perfection  of  antique  architecture,  and  the  paucity  of  standard 
efamples,  are  felt  as  a  source  of  difficulty  that  may  cause  many  to  shrink  from  il,  while 
they'fearlessly  attempt  the  Elizabethan  style,  in  which  a  certain  coarseness  of  idea  may 
paas.    But  the  frequent  failure  of  those  who  attempt  to  design  In  the  clasarc  manner  i* 
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4D  pioof  of  its  inferioritj ;  aod  were  this  tHe  plaee  to  point  them  oat,  it  would  not  be 
Ufficdt  to  mention  seTeral  of  the  causey  of  frequent  faOture. 

99.  Gtikk  arehiteeturv,  in  its  TarioBs  stages,  has  tor  some  time  been  a  riva]  to  Gre- 
cian, even  for  domestic  purposes.    Observing  bow  admirably  it  is  adapted  to  ecclesias- 
tical edifices,  it  has  been  supposed  that  it  must  be  equally  well  salted  for  mansions  to 
dweO  in.    Bat  this,  according  to  the  principle  we  have  laid  down,  respecting  the  form 
and  diaracter  agreeing  with  the  destinafton,  does  not  necessarily  follow.    Accordingly, 
tbere  are  a  great  many  difficnlties  In  adapting  this  strle  to  ordinary  dwelling-hoases 
floder  oar  present  circamdtances.     It  is  but  of  4ate  inat  it  has  been  so  well  studied 
that  a  marked  difference  has  been  perceived  between  the  style  employed  formerly  in 
toildings  for  ecclesiastical  and  for  domestic  purposes ;  indeed,  there  are  few  remains  of 
the  latter,  except  what  belong  to  monastic,  collegiate,  or  military  structures ;  the  private 
booses  of  our  ancestors,  even  as  low  down  as  the  reign  of  Queen  Elizabeth,  being  chiefly 
wood  and  plaster ;  and  the  ancient  timber  houses,  with  their  carv%d  gables,  high  and 
often  thatched  roofs,  casements,  &c.,  though  much  admired  as  picturesque  by  some  per- 
sons, have  been  imitated  chiefly  in  small  houses  affectedly  styled  "  cottages."    It  be- 
came, therefore,  reqaisite,  in  designing  a  large  modem  house  in  the  Gothic  style,  to  look 
to  more  considerable  examples.    Some  borrowed  their  ideas  from  ancient  ecclesiasticil 
architecture  -,  and  among  the  first  attempts  the  parts  were  taken  from  churches,  and 
even  cathedrals  *,  pinnacles,  buttresses,  ornamented  battlements,  pointed  windows  with 
stained  gla^,  &c.,  were  the  sort  of  decorations  that,  it  was  imagined,  would  mark  a 
Gothic  mansion.    It  was  soon  found,  however,  that  what  was  beautiful  on  a  great  scale, 
became  only  ridiculous  when  imitated  in  miniature ;  and  when  the  architecture  of  oar 
ancestors  n-as  studied  with  more  care,  it  was  likewise  discovered  that  a  profound  knowl- 
edge of  it  was  necessary,  and  even  that  it  was  essential  that  architects  should  be  ac- 
qnaiDted,  not  only  with  the  difierence  between  ecclesiastical  and  civil  architecture,  but 
witli  the  styles  of  different  periods ;  that,  in  short,  they  should  be  antiquaries  as  well  as 
architects.    It  may  not  be  necessary  here  to  examine  what  association  of  ideas  has 
originated  the  wish  in  some  persons  to  inhabit  a  "  castle"  or  an  "  abbey  ;*'  but  certain  it 
is  that  such  imitations  have  seldom  succeeded,  and  are  not  to  be  recommended  in  mod- 
?m  domestic  dweDings.    The  situation  best  suited  for  a  castle  is  seldom  so  for  a  domes- 
tic residence ;  nor  is  the  low  site,  which  will  do  well  for  an  ordinary  dwelling,  character- 
istic of  a  place  for  defence ;  while  most  of  those  characters  which  render  such  remains 
of  anitqui^  interesting  are  not  attainable  in  a  private  house.   The  Imitation  of  an  abbey 
has  not  been  more  fortunate ;  and  although  the  monastic  character  may  appear  moro 
easy  to  preserve,  still  there  are  numerous  circumstances  that  render  the  style  of  reli- 
gions buildings,  however  excellent  in  the  originals,  unfit  to  be  imitated  in  modern  houses* 
The  rich  and  florid  style  of  ornament,  so  much  admired  in  ancient  Gothic  edifices  of  the 
latest  period,  is  generally  too  expensive  for  private  individuals ;  and  a  plain  Gothic  style 
demands  a  certain  magnitude  to  give  it  importance.    Even  when  the  rich  kind  of  Gothic 
architectaze  is  well  understood,  it  is  found  extremely  diflScult,  and  almost  impracticable, 
to  preserve  its  true  character  in  a  modern  house,  except  by  a  considerable  sacrifice  of 
simplicity  in  the  interior  distribution,  and  the  introduction  of  much  that  adds  nothing  to 
convenience  or  use,  but  often  materially  interferes  with  them,  besides  causing  much  ex- 
penditmne.    If  pointed  arches  are  employci^  In  the  apertures,  they  create  considerable 
embarrassment  in  the  finishing  of  the  interior ;  and  even  if  the  windows  are  rectangular, 
which  they  may  be  consistently  with  the  style,  yet  these  can  scarcely  admit  of  »1  the 
modem  improvements  in  glass  wiUiout  destroying  the  ancient  character  which  is  wished 
to  be  kept  up.    If  the  house  is  to  be  Gothic,  the  furniture,  or  great  part  of  it,  should  be 
in  the  same  style,  and  generally  must  be  made  expressly  for  the  place ;  hence  another 
eonsideiable  somrce  of  uselers  expense,  added  to  the  giving  up  numerous  modem  improve- 
ments in  so  important  a  pomt  of  comfort.    To  this  it  may  be  added,  that  the  designing  all 
the  detaila  throughout  of  a  Gothic  mansion  ought  to  be  intrusted  only  to  architects  who 
have  made  this  style  their  particular  study,  otherwise  the  incongruities  produced  may  be 
numeroas.    Bat,  notwithstanding  what  we  have  said,  we  are  free  to  admit  that,  under 
the  most  favourable  circomstances.  Gothic  architecture  has  a  charm  quite  its  own,  bat 
which  it  depends  upon  the  architect  to  develop.  Where  expense  is  not  an  object  of  con 
sideratum,  and  where  certain  associations  of  ideas  give  rise  to  its  preference,  it  is  far 
from  being  impossible  for  the  skilful  artist  to  unite  much  domestic  convenience  with 
agreeable  and  tasteful  forma.    Oar  arguments  militate  against  its  general,  rather  than 
its  ooeasioaal  introdaction ;  bat  we  consider  it  as  a  **  sine  qua  non,*'  that  if  the  style  is 
to  be  Gothic,  it  should  be  so  strictly,  otherwise  disgust  and  ridicule  may  be  the  result, 
which  may  be  iDustrated  by  the  efibct  produced  when  ignorant  persons  attempt  to  imi 
tate  ancient  oostome. 

40.  Tike  Tudor  8tyU> — ^It  has  been  often  regretted  that  we  hhve  not  among  us  a  style 
of  archfteefiire  that  might  be  oonsidered  as  peculiarly  national.  The  high-pointed  Gothio 
is  common  to  Central  Europe,  and  no  countiy  can  claim  it  generally  as  its  own.  Although 
scarcely  any  remains  exist  of  private  domestic  architecture  of  this  style  prior  to 'the 
f**iZB  of  Henry  VIII.,  yet  we  have,  as  before  r/.pntioned,  many  man'^rial  residences  still 
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tolersbty  perfect,  and  other  examples  of  civil  architsctura  of  the  time  dT  the  royal  idce 
of  the  Tudora.  Although  some  pcculiatities  may  be  perceived  in  the  Guthic  ofeaoh 
country,  this  is,  perhaps,  more  strikingly  Che  caae.vith  respect  to  what  has  been  termed 
Tudor  architecture,  which  is.  upon  tbf  whole,  ijiuch  better  suited  for  domestic  buildinga 
than  the  high-pointed  and  earlier  (Gothic  ;  aid  for  yiose  whose  associations  of  ideas  iit- 
nline  them  to  wish  for  a  style  that  ma^be  considered  as  purely  English,  perhaps  thi?  haa 
higher  claims  than  any  other,  for  it  does  not  appear  that  it  has  been  obserred  in  oihei 
countries  precisely  the  same  as  with  us.  But  we  jnusl  confess  that  our  own  taste  does 
not  lead  us  to  recotntnend  it,  cMier  as  pesuliarly  beautiful,  or  as  being  well  adapted  ;o 
coDTenience  anil  comfort ;  in  short,  as  having  all  those  qualities  of  ^e  first  importance 
which  we  should  ^''irc  in  a  private  residence ;  and  we  think  that  the  k>es  of,  or  any 
great  deficiency  m  inese,  is  too  great  a  sacribce  in  favour  of  any  associations,  or  the 
mere  revival  of  a  style  not  in  itself  of  a  superior  kind.  But  as  this  is  only  ini'ividnaj 
opinion,  we,  ofcoi^^e,  leave  every  one  to  adopt  or  reject  it;  and  wemuetlikewite  state 
t1;at  our  objections  are  limited  to  erecting  an  entirely  new  house  in  tliat  style,  foi  in  the  . 
case  of  repairs  of,  or  additions  to,  old  mansions  of  Tudor  times,  the  style  should  bii  strict- 
ly preserved  ;  admitting,  at  the  same  time,  that  there  are  certain  parts,  as  tlic  oriel 
windows,  which  have  great  merit  in  every  respect. 

Fig.  31  represents  part  of  a  mansion  in  the  TadOT  style,  from  an  excellent  work  on  the 
aubjeot,  "  Hunt's  Tudor  ArtAitectare." 


Fif.il. 

41.  Eliraitthati  Arehitectarc. — When  we  consider  what  was  the  origin  ot  the  style  ol 
architecture  which  has  received  this  appellation,  and  examine  several  mansions  Ilia: 
mill  exist  in  this  coantry,  which  have  had  full  justice  done  to  them  in  late  publications, 
it  is  difficult  to  imagine  what  could  hate  given  rise  to  opinions  in  its  favour  so  strongly 
expressed  of  late.  It  is  quite  evident  that  it  was,  in  great  part,  imported  from  Italy,  and 
that,  by  the  artists  from  tbence,  some  of  tho  monstrous  ahsurdities  of  the  Cinque  Cento 
have  been  united  to  a  few  fciiurea  of  the  early  Tudor  architecture.  No  doubt  c.in  exist 
of  its  partial  Italian  origin,  even  had  we  no  luslorical  evidence,  when  we  compare  the 
various  grotesque  caivingsand  other  ornaments,  and  perceive  their  exact  correspondenco 
with  what  were  common  in  Italy  at  that  time,  where,  as  we  have  stated,  good  architec 
tural  sculpture  survived  general  design.  The  great  beauty  of  some  of  the  parts  in  the 
oldest  Cinque  Cento  architecture  is  obvious,  having  been  borrowed  by  the  Italians  from 
the  antique,  though  in  a  great  measure  disguised  by  ridiculous  conceits.  With  these  are 
mingled  an  infinity  of  faults  arising  from  imagination  run  wild,  and  a  misconception  of 
Gi«ek  and  Roman  feeling,  though  they  were  sanctioned  by  many  celebrated  artists  of 
Ihn  Italian  school.  It  is  impossible  to  look  over  a  few  considerable  mansions  raised  here 
in  the  time  of  Queen  Elizabeth,  and  the  two  succeeding  reigns,  without  recognising 
numerous  absurdities  in  the  details,  notwithstanding  we  may  feel  the  conviction  that 
even  tlieae  must  have  come  from  the  hands  of  skilful  designers,  such  as  this  country 
could  not  boast  of  possessing  at  that  time  among  its  natives  ;  a  truth,  however,  which 
perhaps  c^n  only  bt,  felt  by  those  Who  arsfamiliat  with  the  details  of  antique  and  modern 
archilectOre, 

fif.  32,  the  front  ofWollaton  Hall,  is  a  characteristic  specimen  of  what  is  termed  uif 
Eli  labetban  style.  Thisaiyle,  which  begins  to  be  eccsideredasan"  old  Foglish"  manner 
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has  excited  much  inu-rr^t  of  iQie,  and  has  fiequenti;  been  employed  in  ihe  erection  of 
nniDli;  seats.  In  Iho  preaent  day,  a  strong  feeling  seeniB  to  exist  of  respect  for  what 
\i  roerelj  ancieTit :  and  some  who  are  enlhusiaBtic  add.  likewise,  it  fancied  perception 
rf  beauty  in  a  «tjle  which  to  others  eihibits  much  defonnily.  There  is  frcqaently  no 
arfniag  wbne  tastes  differ  materially,  and  where  they  depend  chiefly  upon  feeling.  One 
advantaxe  wtucb  has  been  derived  from  the  present  rage  (shall  we  call  it !)  for  the  Gothic 
and  Qiialietliui  styles  is,  that  both  have  been  etadied,  and  are  much  better  undGrstood 
than  formeriy :  and  this,  we  mast  admit,  is  a  certain  step  in  the  progress  of  architectuial 
seieoce.  Bnidcs,  we  are  wilting  to  grant  that  Elizabethan  architecture  has  some  legiti- 
mate elaims  to  attentioA.  It  t^  a  certain  interest  from  associations ;  it  has  likewise 
some  inltinsic  merit,  and  possesses  some  good  pointa.  It  can  be  more  easily  adapted  to 
OUT  present  habits  tlian  Gothic ;  and  we  have  some  examples  tolerably  perfect  in  man- 
nons  of  OUT  ancestors,  which  may  be  soQicient  to  enable  us  to  reyive  the  style,  should 
it  be  deeerring  of  revival.  Hence,  those  who  are  aoiicitous  to  avoid  what  may  be  termed 
BDliqaaiian  errors  in  design  may  possess  in  these  models  for  iinitation,  pans  of  which 
are  by  no  means  devoid  oif  merit.  Although  the  grotesque  omaments  wtlh  which  the 
Fiii^etliui  style  ia  nsaatly  accompanied  cannot  be  reckoned  very  fine,  they  are  at  least 
cttriouB  and  amusing,  and  are  calculated  to  display  some  taste,  though  not  o(  a  highly 
rofioed  Datme.  Many  of  the  forms  are  not  a  little  nncotith ;  yet  there  is  in  the  wh<rfe 
an  air  of  rkhness  and  coatliness,  and  the  spectator  is  often  so  captivated  with  the  gen- 
eral magBtScence,  aa  to  be  little  disposed  to  criticise  the  individual  parts.  Considering 
its  histoiy  and  origin,  and  that  it  was  the  produce  of  a  period  when  tbe  arts  were  at  a 
low  tib,  it  would  be  in  vain  to  look  for  more.  It  harmonizeB  with  the  costume  of  the 
period  when  it  took  its  rise. 

4S.  DvmtlUti,  if  any  ont  acknouilcdged  iivit  i*  to  be  tamed  at,  it  will  tte  a  particular  merit 
in  tbe  desigoer  to  exhibit  a  technical  acijiiaintance  with  it,  and  to  give  its  true  charac- 
ter; but  itiDay  be  a  question  whetlier  it  be  necesBary,  at  the  present  day.  that  our  do- 
nmtic  arctiitectnre  slionld  be  strielly  either  Grecian,  Gothic,  or  Elizabethan.  Should 
this  question  be  riesolved  in  the  afGrmative,  the  husineaa  of  the  architect  will  be  brought 
within  eenain  limits;  he  would  then  be.  in  a  groat  measure,  confined  to  the  study  of  the 
models  befin«  htm,  and  his  powers  of  invention  less  called  upon.  In  comparing  the 
TatiODs  styles,  and  in  endeavouring  to  fix  their  comparative  values  from  designs,  it 
sbooU  be  kept  in  mind  as  a  well-known  fact,  that  an  artist  of  skill,  possessed  of  tbe 
principleaof  eonqiosition,  may  make  excellent  designs  in  any  given  style ;  and  therefore 
bis  aiiccesa  wiB  be  no  proof  of  the  merit  of  a  style,  which  may  appear  belter  or  worse 
according  to  the  talent  of  the  designer.  Much  will  depend  likewise  upon  the  particular 
bias  oT  the  ardiitect :  one  may  have  studied  Gothic  architecture  much,  hut  may  have 
paid  less  atlentiog  to  any  other ;  he  will,  of  course,  be  most  likely  to  succeed  in  what  he 
it  best  acqaainied  with.  Those  architects  who  Erst  introduced  Grecian  architecture 
ieto  this  coBnti;,  as  Inigo  Jones  and  Sir  Ciiriatopher  Wren,  though  men  of  great  talent, 
have  leA  ns  only  misei^de  attempts  at  Gothic,  which  the;  had  not  studied  Bufficientlr ; 
and  we  find,  on  looking  over  the  compositionB  of  Uving  artista,  a  great  ineqaality  in  tne 
neiit  of  their  des^na,  aecoidin^  to  tbe  particolar  bent  of  their  atudiea.  It  is  theielbre 
ea^  lo  see  bow  ve  mxj  b«  muled  by  confining  onraelves  to  particolar  exaroFdea,  and 
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how  necessary  it  is  to  take  into*our  consideration  an  almost  infinite  rarietj  of  circnm 
stances  ''n  criticising  arcbitectore. 

48.  h  matt  he  obvicuM^  from  what  we  ht»e  already  etated,  that  we  are  not  inclined  to  gvM 
eur  /uU  approbation  to  either  the  Gothic  or  Elizabethan  styUt  of  architecture  for  gtnerom 
adoption^  notwithstanding  the  argument  of  their  nationality ;  nor  do  we  see  any  good 
reason  why  a  modem  house  shoiHd  look  as  if  it  had  been  erected  centuries  ago,  and  why 
it  should  not  rather  exhibit  the  result  of  every  recent  discovery  and  unprovement  in  the 
arts  of  building  and  domestic  economy ;  nor  why  any  of  these  jshould  be  saorificed  tu 
feelings  merely  of  association.  Why  should  we  look  backward,  instead  of  forMrard,  in 
the  histoid  of  society,  and  content  ourselves  with  copying  or  reviving  obsolete  forms 
which  have  no  particular  merit,  instead  of  exercising  invention  In  producing  something 
of  greater  excellence  1  In  fine,  why  should  architecture  be  so  fettered,  any  more  than 
other  branches  of  the  fine  arts  t  In  painting,  the  artist  of  the  present  day  is  not  the 
most  esteemed  who  can  produce  only  a  good  imitation  of  a  Poussin,  a  Claude,  a  Cuyp, 
or  a  Berghem.  So  far  has  the  art  of  landsoape  advanced,  that  tboqgh  the  artist  has 
availed  himself  of  the  works  of  these  masters,  he  must  likewise  give  proofs  of  his  deep 
study  of  nature,  Uie  source  of  their  excellence,  and  combine  this  with  original  thinking. 
Indeed,  so  far  must  he  be  from  appearing  a  servile  copyist  of  any  one*s  manner,  that  he 
will  be  the  less  thought  of  should  he  strongly  remind  us  of  his  predecessors.  It  is  very 
true,  that  originality  in  architecture  is  far  more  difllcult  than  in  any  other  branch  of  the 
fine  arts ;  because,  as  we  have  already  observed,  in  the  latter  there  is  the  wide  range 
of  nature  to  refer  to.  But  would  it  not  be  possible  for  the  architect  to  employ  the  works 
of  his  predecessors  in  the  same  way  that  landscape  painters  have  done  1  selecting  what- 
ever is  excellent,  but  also  combining  this  with  his  own  inventions,  suggested,  in  a  great 
measure,  by  the  ever- varying  habits  of  society,  in  so  skilful  a  manner  that  his  composi- 
tions may  appear  so  far  original  as  to  render  it  impossible  to  discover  whence  they  were 
derived. 

44.  In  the  mean  time,  there  is  a  style  admxrabiy  tuitedfor  the  villOf  both  from  its  picturesque 
efiect,  and  from  the  facility  with  which  it  might  be  adapted  to  domestic  purposes.  This 
style  is  known  among  architects  under  the  designation  of  the  Irregular  Italian,  and  of 
which  a  tolerable  idea  may  be  formed  from  examples  to  be  seen  in  the  buildings  intro- 
duced with  the  landscapes  of  the  Italian  school,  as  Claude,  Poussin,  dec.  It  was  founded 
ipon  the  villas  of  Italy  of  a  few  centuries  back,  which  were  composed  from  partial  an- 
ique  remains  in  the  Roman  character,  with  additions  in  a  style  somewhat  ditTerent,  and 
derived,  in  some  cases,  from  the  castellated  manner  which  bad  become  necessary  for 
defence,  together  with  forms  suggested  by  climate,  the  whole  being  highly  picturesque ; 
a  quality,  however,  derived  more  from  accident  than  from  any  studi^  intention  as  to 
efifect.  In  proof  of  its  picturesque  beauty,  it  is  sufficient  to  observe,  that  it  is  always  to 
this  day  chosen  by  landscape  painters  of  the  highest  class  in  their  principal  compositiona. 
We  do  not  mean  to  say  that  perfect  examples  of  this  style  can  be  pointed  out  fit  for 
actual  imitation,  but  enough  has  been  done  to  suggest  ideas  to  a  skilful  designer. 

Regularity  in  the  exterior,  though  essential  in  public  buildings,  does  not  appear  to  be 
equally  desirable  in  a  villa ;  on  the  contrary,  the  picturesque,  as  well  as  utility  and  oon- 
venience,  demand  more  variety.  Perfect  regularity — ^that  is,  one  half  of  the  front  corre- 
sponding to  the  other  half,  as  in  figs.  18  and  19 — appeared  to  our  architects  of  fifty  or 
sixty  years  ago  indispensable  in  every  considerable  mansion,  and  any  deficiency  in  such 
synmietry  was  looked  upon  as  an  egregious  error  in  a  design ;  yet  that  this  is  not  pic- 
turesque, is  demonstrated  by  such  formality  being  shunned  by  all  painters.  Nothing  is 
more  embarrassing  to  the  architect  than  the  necessity  of  preserving  this  perfect  uniformity 
in  the  principal  fronts,  at  the  same  time  with  the  most  useful  and  convenient  distribution 
of  the  interior :  many  plans,  that  might  otherwise  have  been  made  excellent,  have  been 
eramped  and  injured  by  endeavouring  to  attain  the  qualities  of  perfect  regularity  with 
that  of  great  convenience.  It  would  seem  to  have  been  forgotten,  that  the  principal  use 
of  a  house  is  to  live  in  with  comfort ;  and  that,  consequently,  the  interior  should  be 
planned  first,  the  elevation,  or  exterior,  arising  out  of  it  as  circumstances  admit.  This 
practice,  if  followed,  would  introduce  many  improvements  into  our  domestic  distributions, 
would  free  the  architect  from  his  present  trammels,  and  would  lead  naturally  to  that  pio- 
Unresque  irregularity  which  is  so  beautiful  in  the  hands  of  a  tasteful  designer.  The 
formal  symmetrical  manner,  so  much  esteemed  some  years  ago  in  every  architectural 
design,  does  not  appear  to  have  been  considered  so  desirable  by  our  ancestors ;  for  in 
ancient  works  we  often  see  a  departure  from  it  not  easily  accounted  for,  except  by  sup- 
posing some  vi^w  to  the  picturesque.  It  must  be  observed,  however,  that  when  mere 
•-eduction  of  cost  is  considered,  or  how  much  space  can  be  enclosed  by  a  certain  quan- 
tity of  walling,  that  the  perfectly  symmetrical  form  has  the  advantage ;  indeed,  it  is  eas> 
to  demonstrate  that  a  cube  will  enclose  more  space  than  any  other  figure  with  plane  sur- 
faces, even  more  than  one  the  plan  of  which  is  a  rectangle ;  and  hence  it  is,  probably, 
that  we  have  seen  of  late  so  many  English  houses  erected  in  the  form  nearly  of  cubi 
sal  boxes,  or  Chinese  tea^chests«  ever?  idea  of  picturesque  beauty  being  entirely  out  oi 
Jie  question. 
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ITie  specie*  of  ■rcbitecuiral  deaign  we  are  now  adTOcaling  u  pocaliari]'  aoitnl  to  the 
English  Tjlta  embraces  equally  every  lIses  of  building,  from  the  humbleat  cottage  to  the 
laifest  maasioa,  and  is  conalslent  with  the  greatest  economy  or  the  higfaeH  luiiiry  and 
eipendiiire.  It  admits  of  rast  varielj  of  forms,  with  every  sort  of  decoration  from 
pBiBiDig  Bid  Bculptnre;  and  oflbrds  room  for  the  eiereiso  of  endiesn  invention,  even 
bordenog  u^n  the  caprieioua.  Although,  being  tbnnded  opon  Roman  arch  itert tire,  il 
does  DM  admit  of  an  evident  miilure  of  any  other  positive  alyle,  yet  il  ia  not  so  exclusive 
hot  k  may  bonow  from  other  styles  various  details,  even  of  the  Lombard  aiyie.  if  tc 

■udtfied  that  Iheirorigln  Is  not  recewniaable.    Bnl  in  selecting  parts  not  alrlclly  Grecian 

orRmian,  to  give  a  wider  range  and  more  variety  than  if  confined  to  the  antique,  we  do 

aot  vecoramend  introdncing  many  of  the  groaa  productions  of  the  old  Italian  schotrt, 

which  have,  to  h  certain  degree,  vi- 
tiated niodentarchitectarelhTOiigh- 

out  Europe.    On  this  SQb)ect  It  is 

unneeesaaiy  t«  enter  more  into  de-  I 

tail ;  those  wbo  have  made  archi-  ji 

>ectare  their  atudy  will  andersland 

the  points  to«'hichwe  allude -,  and  '•'■'  ., 

to  teach  those  Bbsolutelj  unae- 
quainled  with  the  science,  a  worii 
expressly  intended  for  Ihal  pur- 
pose is  ■ecessary.  Meanwhile, 
the  above  hints  may  aabrd  socne 
aaaistajice,  and  tberelore  will  not 
he  niisplaoed. 

fEveiy  rartety  of  architecture 
ir.ay  be  Iband  to  have  heen  adopt- 
ed in  different  patta  of  America, 
hoth  for  public  and  pdvate  edifices, 

and  these  are  often  complicated 

must  barbaroaaly,  to  suit  confiict- 

(Dg  tastes,  erea  in  the  same  build- 

(Bg.    The  Grecian  and  the  Oothie 

may  be  regarded,  however,  as  the 

piedominant  styles  of  architecture 

in    thia    country,    especially    for 

cbnrches  and  tnber  public  build- 
ings.    That  there    is  an   increa- 

aing  taste  for  excellence   in  i 

department   would   appear,    from  ^ 

the  preference  given  to  architecta 

who  have  cultivated  the  science 

in  the  tiest  schools  abroad,  lor  re- 
wot    EtnictureB    in    the    United 

States.    One  specimen  only  is  here  inserted,  by  way  of  comparison  willi  foreign  edifioea. 

via ,  Trinity  Church,  now  erecting  in  New. York.] 


MccHof  the  coffltbrt  of  a  bouse  depends  upon  the  judicious  arrangement  of  the  severel 
apartmcnta.  and  tbis  is  the  first  thing  that  usually  occupies  the  study  of  the  designer. 
The  ground- plan  of  a  house  in  every  country  must  vary  with  its  habits  and  customs,  and 
what  13  excellent  in  one  may  be  extremely  unsuilahle  in  another.  This  subject  has  been 
■nach  itodtcd  hy  English  architects,  and  various  collections  of  plans  have  b^en  published, 
which  may  assist  in  designing  a  new  one.  We  may  here  observe,  that  it  is  not  our  in- 
tention, in  ihia  work,  to  give  a  calleclion  of  plans  for  domestic  dwellings,  since  that 
would  demand  more  space  than  would  be  consistent  with  our  numerous  subjects.  When 
«-f  consider  the  great  variety  of  plans  to  be  adapted  to  the  various  classes  of  society, 
and  the  wants  ami  tastes  of  individuals,  it  must  be  obvious  that  this  ean  be  exhibited 
only  io  works  devoted  expresely  to  that  object.  The  specimens  of  architeetorH  given 
above  in  the  woodcuts  are  not  intended  as  examples  to  be  followed,  or  as  designs  for 
uniialton,  hot  only  to  illustrate  what  has  been  said  on  the  subject  of  stylo.  The  plan  of 
(he  ioierior  of  a  mansion  to  be  built  may  be  good,  yet  the  interior  may  not  be  approved 
irf';  but  in  that  case  it  is  very  possible  to  design  another  elevation  to  the  same  plan,  or- 
•oroe  judicioos  allevations  may  be  made.  It  is  too  often  the  case,  that,  in  order  to  pro- 
dace  an  agreeable  elevation,  or  exterior,  the  architect  sacrifices  the  convenience  of  iJic 
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tnterio  .  Alterations  of  a  plan  may  be  easily  made  upon  fmper ;  and  if  every  person 
could  be  taught  to  draw  plans — a  thing  of  very  easy  accompiishment — ^we  might  expect 
considerable  architectural  improvements,  as  far,  at  least,  as  convenience  is  concerned. 

The  following  hints  respecting  the  qualities  or  requisites  of  various'  apartments  are 
intended  to  assist  tibose  who  may  make  the  attempt  of  designing  plans  of  domestic  build- 
ings.   It  is  by  no  means  supposed  that  even  a  very  extensive  establistament  must  con 
tain  all  the  i^MLrtments  here  enumerated :  a  selection  from  them  wiH,  in  most  oases,  be 
sufficient. 

46.  Porch  or  Portico. — Some  contrivance  for  shelter  should  mark  the  entrance  to  a 
private  dweUinff ;  and  this  is  usually  affected  by  a  porch  or  portico,  the  former  consisting 
of  a  recess,  and  the  latter  of  projecting  columns  supporting  an  entablature.  The  style 
of  these  must  be  regulated  by  that  of  the  rest  of  the  building  and  the  taste  of  the  archi- 
tect ;  but  the  porticoes  before  the  entrance,  which  have  been  often  adopted  in  modem 
English  mansions,  as  well  as  in  those  of  other  countries,  consisting  of  lofty  columns  of 
the  height  of  two  stories,  appear  inconsistent  with  the  obvious  purposes  of  utilifty,  and 
are  too  ostentatious  to  be  sanctioned  by  good  taste ;  it  is  also  an  objection  to  them,  that, 
besides  being  uselessly  expensive,  they  unavoidably  darken  the  windows  of  the  upper 
story.  This  kind  of  portico  is  evidently  an  injudicious  attempt  to  apply  the  front  of  an 
antique  temple  to  a  domestic  residence,  without  considering  the  difierent  destinations 
and  characters  of  the  two  edifices. 

The  original  use  of  a  portico  of  lofty  columns  among  those  ancient  nations  from  whom 
it  was  borrowed,  was  to  promenade  beneath ;  and  they  were  accordingly  attached  to 
and  surrounded  temples,  into  the  interior  of  which  the  mass,  of  the  people  were  not  ad- 
mitted ;  or  they  consisted  of  colonnades  in  various  places  for  walking  in :  but  four  or 
six  columns  placed  in  front  of  private  dwellings  cannot  even  be  supposed  to  have  the 
same  object,  and  it  is  evidently  raised  as  ornament  only,  though  misapplied. 

46.  ErUrance  HaU. — ^If  the  mansion  be  large,  a  spacious  entrance  hall,  or,  as  it  is 
sometimes  called,  the  Vestibule^  has  a  good  effect ;  but  in  a  small  house,  the  hall  and 
staircase  are  usually  thrown  into  one,  which,  besides  occupying  less  room  where  space 
can  ill  be  spared,  has  the  advantage  that  both  may  be  warmed  together.  The  floor  is 
frequently  laid  with  stone  or  marb^,  and  mosaic  would  be  elegant. 

47.  Staircases. ^'The  size  of  the  principal  staircase,  and  the  part  of  the  building  where 
It  is  placed,  affect  considerably  the  convenience  of  the  residence.  Sometimes  it  is  too 
large  for  the  rooms ;  and,  in  other  instances,  its  smallness  gives  an  air  of  meanness.  In 
large  houses,  the  staircase  is  usually  placed  near  the  midSe  of  the  plan,  and  is  lighted 
by  a  skylight ;  but  in  small  houses  it  is  on  one  side,  that  it  may  have  the  benefit  of  win- 
dows. Access  to  the  staircase  should  be  easy  and  obvious  to  all,  and  it  should  likewise 
afford  free  communication  to  all  the  rooms  to  which  it  leads.  The  back  staircase,  on 
the  contrary,  should  be  more  concealed,  being  chiefly  intended  Tor  the  servants.  The 
principal  staircase  should  always,  if  possible,  be  of  stone ;  and  it  were  well  if  the  other 
staircase  were  made  of  the  same  material,  in  case  of  fire,  and  to  lessen  the  noise  from 
feet. 

48.  Breakfast-room. — ^Except  in  large  houses,  there  is  seldom  a  separate  breakfast 
room,  the  dining-room  being  generally  used  for  this  purpose.  But  if  there  be  space,  a 
breakfast-room,  looking  to  the  east,  will  be  found  agreeable ;  and  it  should,  if  possible, 
communicate  by  glass  doors  with  the  garden,  conservatory,  or  lawn. 

49.  Dining-room. — ^This  should  be  placed  so  that  the  way  to  it  from  the  kitchen  is 
easy,  and  yet  so  that  it  is  not  in  the  least  annoyed  by  noise  or  odour  from  the  latter.  If 
possible,  there  should  be  an  adjoining  room  for  servants,  and  to  collect  dishes  and  dining 
apparatus  in,  that  time  may  not  be  lost  in  bringing  them  in ;  and  it  will  be  useful  to 
have  there  a  steam  table  to  keep  dishes  hot.  A  good  deal  of  ingenuity  is  requisite  in 
contriving  a  comfortable  dining-room,  in  arranging  the  approaches  to  it,  and  connecting 
it  with  the  drawing-room.  Steam  or  hot  water  has  the  great  advantage  of  warming  it 
«quaUy  in  every  part;  and  the  situation  of  the  sideboard  should  be  judiciously  fixed. 

A  method  first  practised  at  the  Cafi  Mechanique  in  Paris,  of  raising  the  dishes  up  by 
machinery,  and  now  frequently  used  in  coffee-houses  and  taverns  in  London,  might  be 
adopted  with  advantage  in  some  private  houses.    An  instance  is  known  in  London 
where  the  dinner  is  brought  up  from  the  kitchen  upon  an  inclined  plane. 

50  Ihratring-rooriL'^Thia  apartment  is  usually  that  which  is  fitted  up  with  greater 
elegance  than  any  other  in  the  building.  The  windows  are  generally  made  to  come 
down  to  the  floor,  with  French  sashes,  and  the  walls  are  ornamented  in  a  tasteftil  man- 
ner with  painting  or  rich  ornamental  papering.  The  style  of  the  whole  should  be  lively 
and  cheerful ;  and  a  well-designed  chimney  fireplace  is  most  congenial  with  English 
liabits  and  feelings.  Few  drawing-rooms  are  without  some  ornaments  of  sculpture  or 
painting ;  and  g<K>d  taste  is  evinced  in  their  selection :  much  of  the  trumpery  toys  often 
•aen  there  would  be  better  omitted.  Two  drawing-rooms  opening  into  each  other  are 
Iband  convenient  either  in  town  or  country. 

61.  Saloon.'^The  name  of  Salons  on  the  Ck>ntinent,  is  equivalent  to  our  drawing-room : 
with  ns  the  saloon  iB  rather  a  room  of  communication  between  others,  or  one  to  be  used 
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woeaaioiiaHy  ibi  music,  dancing,  6tc.   It  may  be  fitted  up  with  ottomans  round  the  walls, 
aod  may  sametimee  aenre  also  as  a  picture  gallery. 

52.  iiktiy. — ^The  size  of  tbia  apartmeDt  must  depend  much  upon  the  taste  of  the 
owDer,  and  whether  kia  collection  of  books  is  considerable.  The  style  of  the  room  and 
fomitore  should  he  rather  jdain ;  the  walls  stuccoed  and  painted  in  oil ;  the  light  good, 
but  quiet :  a  skylight  ia  best,  to  give  more  room  for  bookcases.  If  it  can  be  conveniently 
waraied  by  steam  or  hot  water,  with  good  ventilation  at  the  same  time,  it  will,  perhaps, 
be  preferable  to  having  an  open  fire,  as  it  will  be  free  from  the  trouble  and  dost  x>f  a 
ehimiiey  fireplace.  Besides  the  books,  it  should  be  furnished  with  maps,  globes,  dtc., 
4ad,  perhaps,  with  microscopes  and  other  philosophical  instruments. 

53.  GeiuUntan'M  Study^  or  BusmuM-room, — ^This  may  adjoin  the  library,  being  intended 
ibr  greater  privacy  and  quiet. 

54.  BUliard-roomu — ^This  in  the  country  is  found  a  useful  resource  for  exercise  in  bad 
weather.  The  best  biUiaid  tables  are  made  of  cast  iron,  slate,  or  some  substance  not 
liable  to  warp. 

65.  Hunting  and  Fitkmg  TackU  require  a  separate  room,  or  convenient  closets,  ac- 
cording to  the  taste  and  amusements  of  the  proprietor  and  his  friends. 

56.  Gtdlaj. — ^By  this  term  is  designated  an  apartment  for  a  particular  purpose,  such 

as  for  music,  for  pictures,  for  sculpture,  dec.    It  is  generally  of  longer  proportions  than 

usual.    If  for  pictures  or  sculptore,  the  light  should  be  from  above,  either  by  skylight  or 

windows  placed  veiy  high  op^  and  only  on  one  side.    Yeiy  few  architectural  ornaments 

should  be  introdaced,  as  they  tend  to  draw  attention  from  the  subjects  for  which  the 

galteTy  is  erected.    It  should  be  provided  with  long  seats  or  ottomans,  as  well  as  chairs, 

and  should  be  warmed  by  steam,  hot  water,  or  warm  air.    Pictures  and  sculptures  are 

seen  io  more  advantage  in  a  gallery  contrived  for  their  reception  than  when  disposed 

over  the  wails  of  a  house,  where  many  must  be  placed  in  unfavourable  lights  and  situa- 

tioos.    The  gallery  may,  though  attached  to  the  house,  be  under  a  separate  roof,  which, 

indeed,  will  sometimes  he  found  necessary  on  account  of  the  light. 

57.  Lady^s  JSittiag-rmm.—^TbiB  should  adjoin  her  bedroom  or  dressing-room.  In 
France,  the  boudoir  is  often  the  most  highly  ornamented  part  of  the  house,  which  English 
habits  and  taste  do  not  require. 

58.  Bedckumbers. — It  is  of  great  importance  to  health  that  the  apartments  in  which 
we  pass  80  many  hours  dioidd  be  lofty,  and,  if  possible,  spacious,  as  a  change  of  air 
during  the  night  is  not  easily  efifected.  Nothing  can  be  more  injudicious  than  the  too 
Irequent  practice  of  making  bedchambers  low,  to  suit  what  is  thought  to  be  the  pic- 
luresqoe  appearance  of  a  domestic  edifice,  where  persons  often  submit  to  the  serious  in- 
convenience of  h>w  rooms  in  the  upper  story,  and  even  of  a  thatched  roof,  as  if  it  were 
desirable  to  copy  the  imperfections  of  our  ancestors.  We  will  not  contend  against  the 
supposed  principle  of  taste  in  diminishing  the  height  of  each  story  as  we  ascend,  but  re- 
mind our  readers  that  the  air  expelled  during  respiration,  though  it  rises  at  first  to  the  top 
sf  the  apartment,  yet,  if  it  has  no  outlet,  descends  as  it  cools,  and  mixes  with  what  we 
breathe,  a  circumstance  which  was  not  known  formerly,  when  bedrooms  were  construct- 
ed scarcely  loftier  than  seyen  or  eight  feet.  By  referring  the  reader  to  Book  III.,  ''On 
Ventilation,'*  the  manner  in  which  we  consume  the  air  of  an  apartment  will  be  onder- 
stoed,  and  the  value  of  the  above  remarks  comprehended.  The  apertures  in  the  bed 
room  story  should  be  so  placed  that  a  thorough  draught  can  be  obtained  in  the  daytime, 
for  the  purpose  of  changing  the  air  completely.  Every  bedroom,  even  the  least,  should 
have  a  chimney  fireplace,  however  small.  An  eastern  aspect  is  the  most  agreeable  for 
a  bedchamber,  because  it  receives  the  first  rays  of  the  sun ;  an  evening  sun,  on  the  con- 
trary, heats  it,  and  renders  the  air  oppressive.  Small  closets,  and  beds  in  recesses,  are 
extremely  injurious  to  health,  as  they  can  seldom  be  well  ventilated.  The  style  of  fur- 
fiishing  in  bedrooms  should  be  neat,  but  plain,  and  everything  capable  of  collecting  dust 
BbouJd  be  ayotded  as  much  as  possible.    See  Book  V.,  "  On  Furniture." 

59.  Dressing'TooniB  and  Baths  should  be  attached  to  the  bedchambers  as  much  as  is 
consistent  with  the  size  and  style  of  the  house :  the  addition  of  the  latter  is  more  than  a 
mere  luxury. 

60.  JVttrt«ry.— For  directions  respecting  this  place,  we  refer  the  reader  to  that  part 
near  the  end  of  the  work,  where  the  nursery  is  treated  of  expressly ;  observing,  that 
wherever  it  is  placed,  attention  should  be  paid  to  its  security  from  fire,  and  the  ready 
means  of  escape.  There  should  likewise  be  an  easy  communication  between  it  and  th(> 
lady's  bed  or  dressing  room. 

61.  ScAoUroom. — This  is  frequently  a  necessary  apartment,  particularly  in  the  coim- 
tiy,  where  the  young  people  are  educated  at  home.  It  should  be  fitted  up  with  a  library 
of  the  most  asefiil  booxs,  maps,  globes,  and  the  various  apparatus  required  in  education . 
and  here  m^bt  be  kept  the  little  cabinet  of  natural  history,  philosophical  apparatus,  die. 
It  can  scarcely  be  necessary  to  observe  that  the  warming  and  ventilation  of  it  should  be 
perfect. 

A  small  chemical  Laboratory  for  experiments  might  be  attached,  or  be  easily  accessible, 
which  should  be  perfectly  fire  proof;  and  a  liUle  workshop  will  likewise  be  an  additioc 
that  may  afiTord  both  amusement  and  instruction. 
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62.  Museum. — This  is  not  a  usual  addition  to  a  mansion,  yet  well  deserves  to  be  one 
It  need  not  be  large  to  contain  a  very  entertaining  and  instructive  collection  of  such  ob> 
jects  of  natural  history  as  must  interest  the  occupants,  or  would  be  useful  to  the  junioi 
part  of  the  family.  The  various  objects  placed  in  it  should  be  arranged  and  displayed 
with  the  greatest  possible  neatness  and  taste,  yet  without  gaudy  ornaments ;  and  there 
should  be  connected  with  it  a  place  for  unpacking  and  for  keeping  unarranged  specimens, 
not  to  encumber  the  museum  itself  The  light  should  be  good,  and  convenient  cabinets 
and  tables  provided. 

63.  Observatory. — ^Those  who  are  fond  of  astronomy  may  have  a  room  at  the  top  of 
the  house,  perhaps  in  a  tower,  which  forms  a  picturesque  part  of  a  villa  in  the  Iialian 
style.  In  this  may  be  kept  a  good  telescope,  and  other  instruments,  which  may  be  a 
source  of  frequent  amusement :  such  a  room,  if  not  used  for  astronomical  purposes,  may 
be  found  agreeable  and  convenient  for  viewing  the  surrounding  country,  or  for  studying 
the  clouds,  &c. 

64.  Conservatory. — This  is  a  building  constructed  for  the  growth  and  preservation  of 
trees,  shrubs,  and  plants,  chiefly  exotic,  and  is  often  attached  to  the  man.sion,  and  so 
placed  that  some  of  the  principal  apartments  communicate  inmiediately  with  it.  It  is  a 
modern  improvement,  and  it  is  an  agreeable  luxury  to  enter  from  a  library  or  breakfast- 
room  suddenly  into  the  midst  of  odoriferous  plants.  A  conservatory  should,  if  possible, 
be  so  large  as  to  afford  walks  in  it,  which  ought  to  be  paved,  the  plants  growing  either 
m  the  earth,  or  in  pots  sunk  to  a  level  with  the  surface.  It  is  warmed  by  flues,  or  by 
steam  or  hot  water ;  the  sides  and  roof  should  be  of  glass,  and  the  latter  should  be  strong 
enough  to  resist  hail.  When  the  roof  is  opaque,  the  plants  do  not  flourish.  The  style 
of  architecture  should  be  extremely  light,  without  large  piers,  which  obstruct  the  sun*s 
rays.  Some  splendid  conservatories  have  been  executed  of  late,  for  which  sec  '*  London's 
Encyclopedia  of  Gardening." 

65.  Domestic  Offices. — In  arranging  the  plan  of  a  house,  the  situation  and  distribution 
of  the  offices  demand  much  consideration  ;  yet  they  are  frequently  the  most  defective 
part  of  the  mansion.  The  present  fashion  of  placing  many  of  them  in  a  sunk  story, 
though  economical  with  regard  to  expense  and  space,  is  oflen  injurious  to  health  and 
cleanliness.  In  towns  this  is,  in  a  great  meft^ure,  unavoidable,  according  to  present  cus 
torn,  but  in  the  country  a  superior  arrangement  is  generally  practicable.  To  the  archi 
tect  must  be  left  the  distribution  of  the  several  places  according  to  the  plan  of  the  rest  of 
the  house  and  the  particular  locality ;  and  we  oan  do- little  more  at  present  than  enuuicr 
ate  the  various  apartaents  that  are  included  under  this  head,  with  such  few  remarks  ae 
may  appear  the  most  essential ;  observing,  that  a  proper  arrangement  of  the  s(;vera< 
oflSces  cannot  be  made,  nor  their  fittings-up  completed  in  the  Ihjsi  manner,  except  by 
those  who  will  take  the  trouble  of  making  themselves  intimately  adjuainted  with  the 
business  to  be  done  there. 

66.  The  various  offices  usually  connected  immediately. with  the  house  itself  are,  the 
kitchen,  scullery,  pantry ;  the  several  lanlers,  as  the  wet,  dry,  fish,  game,  and  vegetable 
larders ;  salting  and  smoking-rooms.  There  are  also  the  servants'  ball,  the  steward's 
room,  butlefs  room,  plate  closet,  men's  washing  and  dressing  room,  knife  and  ^hoc 
cleaning  place.  Then  the  housekeepers  room,  storeroom,  stillroom,  china  closet, 
maid-servants'  sitting-room ;  lastly,  the  various  cellars  for  wine  and  beer,  icerootn,  coal 
cellars.  Forming  a  group  by  themselves,  and  detached  from  the  house,  may  be  the 
brewhouse,  bakehouse,  washhouse,  and  laundry.  The  dairy,  dairy  scullery,  and  cow- 
house may  be  situated  in  another  part.  Also,  composing  a  separate  group,  may  be  the 
coachhouse,  harness  and  saddle  room,  stables,  dog-kennels,  stable-yard,  and  loJging- 
houses  for  the  servants  employed  in  them.  In  the  approach  to  a  villa  or  country  man- 
sion the  oflSces  should,  as  much  as  possible,  be  kept  out  of  sight. 

The  principal  requisites  of  a  good  kitchen  are  stated  in  a  separate  part  of  this  work, 
where  the  processes  of  cookery  are  described.  A  good  chimney  fireplace  should  never 
be  omitted ;  for  whatever  improvements  are  made  in  the  apparatus  for  cooking,  yet  it  is 
not  prudent  to  dispense  with  the  open  fire,  which  may  or  may  not  be  used  continually. 
Grood  ventilation  to  the  kitchen  should  be  provided  for  in  building ;  for  if  this  be  neglect- 
ed, it  will,  perhaps,  be  impossible' to  effect  it  afterward.  If  the  ventilation  be  suflScient, 
it  will  not  only  keep  the  kitchen  cool,  but  prevent  the  smell  of  the  cooking  operations 
from  spreading  over  the  house.  The  place  for  coal  and  other  fuel,  to  supply  the  kitchen 
and  offices  adjoining,  should  be  very  near ;  and  it  will  be  convenient,  and  save  much  la- 
bour, if  the  coals  can  be  passed  from  it  into  the  kitchen  by  an  opening  in  the  wall.  If 
the  kitchen  is  detached,  it  may  be  lighted  by  a  skylight,  which  will  give  the  best  light 
and  allow  most  space  on  the  walls. 

The  scullery  should  adjoin  the  kitchen,  and  be  fitted  up  with  a  boiler,  plate  racks, 
shelves,  plate  drainers,  cistern  and  sinks,  a  chopping  block,  and  other  conveniences  well 
known.  Where  steam  is  much  employed,  this  is  generally  the  place  where  the  steam 
boiler,  with  its  necessary  apparatus,  is  placed,  from  which  pipes  conduct  the  steam  to  the 
kitchen  and  the  various  parts  of  the  house.  It  should  be  paved  with  flag-stones  rubbed 
and  some  recommend  giving  them  one  coat  of  oil  to  prevent  grease  from  marking. 
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The  ipialkies  of  a  good  larder  aie  described  nader  "  PreeeryaUon  of  Food."  Book  X. 

The  other  offices  neoessaiy  to  be  connected  with  the  house  depend  so  much  upon  the 
whole  establishment*  that  bo  rules  can  be  laid  down  which  can  be  generally  applied. 
The  reqoiaitee  for  a  brewhoose  are  mentioned  in  Book  VIII.,  **  On  Brewing ;"  and  those 
of  the  wsshhoose  and  laundry  in  Book  XX.  The  same  may  be  observed  of  the  dairy, 
cowhouse,  and  staMes,  which  are  treated  of  under  their  several  heads.  Some  ioforma- 
tioo  respecting  a  good  distribntion  of  offices  may  be  obtained  from  published  plans,  but 
better  from  inspection  of  such  as  receive  a  character  of  convenience  from  intelligent 
servants,  who  are  often  able  to  appreciate  their  merits,  and  who  should  therefore  be  con- 
sulted respecting  them. 

GBOtncnS  IMXEDXATSLV  KOUHO  THB  HAN8I0K. 

Although  our  object  in  the  present  work  is  to  confine  our  chief  attention  to  the  domes- 
tic edifice  itself  without  treating  in  detail  on  the  manner  of  laying  out  the  grounds, 
which  is  the  proper  business  of  the  landscape  gardener,  and  is  seldom  attempted  by  the 
architect,  yet  a  few  remarks  upon  that  part  which  is  in  the  immediate  vicinity  of  the 
mansion  would  appear  necessary. 

In  Englaad,  instead  of  having  the  cultivated  land  come  up  almost  to  the  door  of  the 

dwelling,  as  is  frequently  the  case  in  other  countries,  a  certain  space  round  the  house  is 

kept  as  pleasure  ground,  lawn,  or  park,  and  ornamented  with  trees,  shrubs,  and  flowers ; 

and  this  space  is  usually  enclosed  by  a  sunk  fence  instead  of  a  wall,  not  to  shut  out  the 

view  of  the  country  beyood. 

67.  The  tLfprouck  t9  Ue  mtuuion  in  the  old  style  was  often  directly  in  front,  sometimes 
by  a  stra^fat  avenue.  At  present  it  is  thought  to  be  more  agreeable  and  picturesque  to 
avoid  such  Ibrmality,  and  to  have  the  first  view  of  the  house  on  an  angle  so  as  to  see 
two  of  its  sides ;  the  road  being  made  winding,  that  it  may  present  greater  variety  than 
when  perfectly  straight. 

Bat  admitting  numerous  defects  in  the  ancient  artificial  and  formal  style  of  gardening, 
aad  the  more  just  appreciation  at  present  of  the  beauties  of  nature,  it  has  been  objected 
by  the  late  Mr.  Hope,  that  the  nKwIeni  custom  of  **  launching  from  the  threshold  of  the 
synunetijc  mansioo,  in  the  most  abrupt  mannei^  into  a  scene  wholly  composed  of  the 
most  unsynmielTic  and  desultoiy  forms  of  mere  nature,  totally  out  of  character  with 
chose  of  the  mansioo,  is  a  deviation  from  propriety  and  good  taste."  In  this  respect, 
modem  lefana  (which  swept  avray  the  avenue,  the  terrace  with  its  steps,  balustrades, 
statues,  vases,  and  other  embellisluDents  of  old  times,  together  with  the  more  objection- 
able cot  yews,  trellises,  and  other  unnaturally  formal  objects,  and  substituted  mere  wild, 
though  picturesque,  nature)  has  been  carried  to  an  extreme.  The  change,  however,  we 
must  observe,  gave  rise  to  what  ia  so  deservedly  admired  under  the  title  of  the  English 
G^trdem ,-  but  as  this  can  be  executed  with  success  only  on  a  scale  of  considerable  mag- 
nitude, it  is  better,  perhaps,  when  the  space  is  more  limited,  to  imitate  something  of  the 
old  style  still  to  be  seen  in  some  parts  of  the  Continent,  as  in  France  and  Italy,  where 
the  regular  forms  of  architectural  and  sculptural  embellishments  are  mixed  with  natural 
objects  in  the  immediate  vicinity  of  the  dwelling,  to  preserve  a  gradation  from  the  regu- 
lar forms  of  art  to  those  of  rural  scenery  more  remote.  The  style  of  architecture  to 
which  we  have  alluded  above,  denominated  the  irregular  Italian,  admits  of  this  variety 
much  better  than  any  other,  and  that  consistently  with  utility,  affording,  by  its  terraces, 
oobonades  and  arcades,  dry  and  sheltered  walks,  together  with  greater  facility  in  pre- 
set viag  that  neatness  and  cleanness  near  the  house  which  is  so  desirable ;  while  the 
beautiful  ornaments  of  statues,  gsmlen  buildings,  and  seats  of  various  kinds,  with  par- 
terres of  flowers,  fountains,  bri<^^es,  and  other  decorations,  can  be  introduced  with  pro- 
nriety,  although  they  might  seem  mcongnious  and  misplaced  in  ordinary  pleasure-grounds, 
*hicfa  represent  merely  a  selected  portion  of  natural  scenery. 

But  on  this  subject  it  is  not  desirable  that  we  should  dictate ;  and  we  throw  out  this 
fa.  U  rather  to  awaken  attention  to  ideas  perhaps  too  much  neglected,  notwithstanding 
ibd  T  have  been  alluded  to  by  persons  of  great  taste  and  talents ;  and  the  existing  desire 
for  leatness  and  finish  round  our  dwellings  has  become  so  general  in  England,  that  prob- 
ably \t  is,  upon  the  whole,  best  to  leave  this  to  the  gradual  improvement  which  is 
going  on. 

It  should  not  be  supposed,  from  what  we  have  said,  that  we  recoDunend  any  of  the 
absurdities  of  the  Dutch  taste  of  former  times,  nor  that  we  overlook  the  merit  of  numer- 
ous iflnpruvemeats  of  the  present  day :  we  only  propose  that  a  mixture  of  the  artificial 
with  the  natural  should  be  introduced,  such  as  is  sanctioned  by  the  works  of  the  great- 
est masters  in  landscape  painting,  who,  having  studied  profoundly  the  principles  of  pic- 
inresqoe  beauty,  are,  undoubtedly,  the  best  acquainted  with  it.  And  at  the  same  time 
that  we  express  our  opinion  on  the  "  capabilities"  of  the  style  we  have  advocated  (to  use 
the  expression  of  an  eminent  landscape  gardener),  wc  must  not  conceal  that  it  cannot 
be  treated  successfully  except  by  artists  of  the  highest  class ;  and  that  attempts  by  those 
Bot  well  versed  in  the  true  principles  of  art  are  in  great  danger  of  being  puerile,  and  even 
^Tgnnting     It  has  been  jusUy  remarked  that  our  mansions  or  villas  are  seldom  welf 
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connected  with  the  sarrounding  groundsi  owing  to  the  architect  and  landscupe  gaidenei 
being  distinct  persons,  or  not  acting  in  concert.  There  can  be  no  doubt  but  that  man> 
of  the  fine  compositions  to  be  seen  in  Italian  TiUas  have  been  produced  by  the  great 
artists  of  former  times,  when  it  was  more  the  custom  to  unite  the  three  professions  of 
architect,  sculptor,  and  painter. 

As  we  recede  from  the  mansion,  the  appearance  of  art  may  diminish,  till  at  last  it  is  no 
longer  desirable,  and  we  may  trust  to  those  characters  which  nature  alone  presents  in 
perfection. 

Water  somewhere  in  the  grounds  is  an  agreeable  feature ;  where  it  does  not  exist 
naturally,  it  may  be  sometimes  introduced  artificially,  but  so  as  if  it  seemed  to  belong  to 
the  place.  Stagnant  water,  however,  should  by  all  means  be  avoided,  since  it  is  pro- 
ductive of  i^oxious  exhalations. 

As  we  do  not  propose  to  treat  here  of  modem  landscape  gardening  as  a  science,  we 
can  only  refer  those  of  our  readers  who  wish  to  acqaire  some  knowledge  of  it  to  study 
the  writings  of  Shenstone,  Gilpin,  Uvedale  Price,  Knight,  Repton,  Measoo,  the  late 
TTiomas  Hope,  most  of  whose  principles  have  been  collected  together  by  Loudon. 

68.  The  entrance  to  the  grounds  from  the  public  road  is  usually  marked  by  a  large  gate 
and  lodge  for  the  porter,  which  is  sometimes  an  ornamented  building.  Periiaps  it  is  good 
taste  not  to  aim  at  ornamenting  it  much. 

69.  The  situation  of  the  flower  and  kitchen  gardens  must  be  regulated  by  the  soil,  aspect 
and  other  circumstances  depending  upon  the  locality.  It  is  convenient  that  the  lattei 
should  be  near  to  the  stable  court,  and  not  far  from  the  kitchen.  For  the  managemeni 
of  the  gardens,  we  refer  the  reader  to  "  Loudon's  Encyclopsedia  of  Gardening." 


CHAPTER  V. 

DUTIK8  or  THE   AROHITBCT. 


Since  it  is  not  always  possible  to  meet  with  a  house  newly  built  with  all  the  requisite 
conveniences,  and  in  tiie  desired  situation,  the  only  resource  may  be  to  build  a  new  one, 
which  can  be  exactly  suited  to  the  wants  of  the  ^oprietor,  and  which  may  be  construct- 
ed with  a^  the  modem  improvements. 

70.  Hamng  resolved  on  buildingy  the  first  step  to  be  taken  is  to  engage  an  architect  or 
surveyor,  terms  which  are  nearly  synonymous,  the  chief  difference  being,  that  the  former 
title  is  supposed  to  mark  a  higher  grade  in  the  profession.  Having  put  the  architect  in 
possession  of  all  the  necessaxy  inforniation  to  enable  him  to  design  the  intended  mansion, 
such  as  the  extent  of  the  family  and  establishment,  the  limits  of  expense,  dec,  the  first 
thing  proper  to  be  done  is  to  make  such  rough  drawings  as  shall  coovey  a  general  idea 
of  the  plan  and  distribution  of  the  apartments,  together  with  the  appearance  of  the  ex- 
terior, accompanied  by  an  approximation  to  the  cost.  This  being  approved  of,  it  will 
then  be  necessary  to  prepare  plans  more  detailed,  and  to  make  out  an  accurate  estimate, 
the  labour  of  which  being  very  considerable,  it  is  not  advisable  to  go  through  it  in  the 
first  instance,  until  the  proprietor  and  architect  thoroughly  understand  each  other  as  to 
the  convenience  and  style  to  be  aimed  at.  This  first  step  is  too  often  omitted ;  and  at 
once  highly-finished  drawings  are  made,  the  effect  of  which  is  to  bias  the  judgment  and 
inexperienced  eye,  or  to  give  rise  to  unnecessaiy  expense  before  the  design  is  actually 
determined  upon.  There  should,  however,  ultimately  be  plans  of  each  story,  carefuUy 
drawn,  with  elevations  of  the  principal  fronts ;  and  it  would  be  desirable  if  some  kind 
of  model  could  be  got  up  at*  a  small  expense,  for  this  would  be  much  better  understood 
by  many  persons  than  drawings  alone.  It  must  be  evident  how  useful  it  is  to  bestow 
much  care  in  considering  the  plans  upon  paper,  as  these  can  be  easily  altered,  whereas 
alterations  during  the  execution  of  a  building  are  not  only  difficult  and  expensive,  but  often 
render  the  original  estimate  useless,  and,  indeed,  lead  to  setting  it 'aside.  It  ought  to  be 
known  that  it  is  quite  possible  to  make  an  estimate  for  a  new  house  that  shall  be  very 
near  the  actual  cost,  but  that  this  cannot  be  done  where  many  alterations  and  repairs 
are  introduced.  In  the  former  case,  the  estimate  is  produced  by  the  same  process  on 
paper  as  is  employed  in  measuring  the  building  when  finished ;  but,  in  the  latter  case* 

no  estimate  caunui  m?  «iL.iUQh  more  than  conjecture.    It  should  be  a  rule,  therefore,  to 

dter  as  little  as  possible  after  a  ouuding  is  once  begun. 

Together  with  plans  and  estimates,  there  is  made  out  what  is  termed  a  speeifietUion^  or 
particular,  which  is  an  accurate  technical  description  of  the  manner  in  which  the  several 
works  are  to  be  executed. 

71.  There  are  various  toays  in  which  huUdhig  may  he  carried  on ;  the  best,  and  vfhai  nuiy 
he  termed  the  legitimate,  mode,  is  for  the  architect  to  select  and  engage  all  the  master 
tradesmen,  who  should  work  entirely  under  his  direction  and  superintendence,  they  being 
fhrnished  with  accurate  toorking  drawings,  and  copies  of  the  specifications,  which  de 
■cribe  the  kind  of  materials  to  be  used,  and  all  the  necessary  details  respecting  the  work  , 
and  it  is  the  business  of  tb<»  architect  to  see  that  these  are  nMist  strictly  a<Uiered  V^ 
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Wben  tbe  vliole  is  completed  to  the  satiafoetion  of  the  architect,  and  partly  wnOe  it  ii 
^mg  OQ,  the  scYend  works  are  measured  and  Taloed  by  two  persons.  One  is  the  archi- 
tect himself,  or  some  one  appointed  by  him,  and  who  acts  for  the  interest  of  the  propri«» 
tor ;  tbe  other  is  employed  b^  the  tradesman  to  take  care  of  his  interest  These  per- 
sons belong  to  a  class  of  nunor  snrreyors,  who,  being  solely  employed  in  measoring, 
Talning,  and  estimating,  have  more  experience  than  any  others  in  these  operations, 
wWch  are  extremely  lalxyrioas.  The  measurements  being  made  out,  are  cast  up  into  what 
sre  termed  quantities ;  to  each  of  which  is  attached  the  price  usually  agreed  upon,  and 
aOowed  by  the  general  consent  of  the  sunreyors  and  tradesmen  of  the  day,  and  which 
are  founded  upon  tbe  prime  cost  of  the  materials,  and  the  time  generally  employed  b} 
tbe  workmen,  according  to  the  obsenrations  and  experience  of  the  master  tradesmen, 
together  with  a  certain  usual  per  centage  for  profit.  These  prices  are  severely  criticised 
in  case  of  any  difficulty  by  the  two  surveyors,  who  have  opposite  interesu  to  attend  to, 
and  they  are  at  last  adjusted  as  nearly  as  possible  to  what  they  ought  to  be. 

Tbe  prices  ajlowed  for  all  the  different  kind  of  work  in  building  are  published  every 
year  or  two  in  what  are  entitled  "  BuUders*  Price  Books  ;*'  and  iUthouffh  these  are  not 
sanctioned  by  the  profession,  nor  considered  as  authority,  being  the  worii  of  experienced 
mdividuals  only,  yet  they  are  very  near  the  truth,  and  may  serve  to  give  a  general  idea 
of  what  is  aUowed^by  surveyors.    Should  any  part  of  the  work  not  be  well  done,  or  the 
materials  employed  be  of  an  inferior  kind,  the  employer's  surveyor  will  not  allow  the 
price  demanded.    In  short,  the  measurement  and  prices  made  out  by  the  two  surveyors 
employed  in  this  business  constitute  the  bill  to  be  delivered  to  the  employer,  and  it  is 
signed  by  both  the  surveyors.    Nothing  can  be  fairer  than  this  mode  of  doing  business ; 
anything  like  coilnsion  is  almost  impossible,  and  we  may  safely  say  is  never  practised. 
In  certain  cases,  indeed  (but  this  is  generally  where  the  bin  has  been  made  out  by  one 
surveyor  onljrX  when  the  employer  considers  himself  to  have  been  overcharged,  the  bill 
is  put  into  tbe  hands  of  another  surveyor  to  be  examined^  and  deductions  are  made  in 
prices,  but  more  rarely  in  the  quantities,  from  the  great  diffieulties  of  their  examination. 
If  these  deductions,  marked  in  red  ink,  are  not  submitted  to  by  the  tradesman,  a  law- 
suit may  be  the  consequence ;  but  as  lawyers  are  unable  to'enter  into  such  an  affair  as 
the  examination  of  charges  of  which  they  have  little  experience,  4he  ease  is  generally 
at  last  referred  to  arbitration,  two  experienced  surveyors  being  appointed  arbitrators. 
This  disagreeable  conclusion  may  almost  always  be  avoided  by  care  and  precision  in  the 
original  estimates,  by  firmness  on  the  part  of  the  architect  during  the  execution  of  the 
work,  and  by  the  proprietor  not  giving  occasion  to  alterations.    The  architect  receives 
so  much  percent,  upon  the  amount  of  the  bills  (generally  five,  or  less,  if  the  work  is  very 
considerable).    Some  persons  imagine  that  this  mode  of  remuneration  ofibrs  a  tempta- 
tion to  run  the  employer  to  greator  expense  than  is  necessary ;  but  whatever  may  be 
the  case  in  works  on  a  very  large  scale,  this  can  scarcely  happen  in  ordinary  business. 
If  the  most  conscientious  architect  use  every  means  in  his  power  to  make  his  estimates 
correct,  and  employ  all  his  precautions  during  the  carrying  on  of  the  work,  it  will  almost 
always  happen  that  the  cost  will  somewhat  exceed  the  estimate  from  unforeseen  cir- 
cumstances ;  on  which  account  it  is  prudent  to  add  something  to  the  estimate  for  con- 
tingencies and  extras :  and  should  these  turn  out  to  be  considerable,  the  architect  will 
suffer  in  the  estimation  of  his  employer,  while  the  trifling  increase  in  his  conmiission 
win  by  no  means  be  an  equivalent  for  his  loss  of  reputation.    It  is  therefore  so  much  his 
interest  to  keep  within  his  estimate ;  and  such  is  the  general^esire  of  architects  to  do 
so,  that  the  motives  sometimes  apprehended  are  scarcely  possible. 

The  honourable  architect,  however,  has  a  double  duty  to  perform :  he  is  not  to  con- 
sider himself  as  acting  for  the  interest  of  his  employer  only,  but  he  is  likewise  to  do  jus- 
tiee  to  the  tradesmen  under  him,  by  allowing  them  reasonable  and  customary  prices. 
provided  the  work  is  properiy  executed.  The  tradesman  thus  has  the  least  possible 
temptation  to  slight  his  work,  and  the  employer  has  the  satisfaction  of  havinjo;  the  best 
'hance  that  bis  house  wiU  be  weU  built,  and  of  paying  no  more  for  it  than  its  just  value. 

7%.  A  deviaiicn  from  this  mode  is  sometimes  practised.  Some  master  tradesmen  being 
content  with  less  profit  than  others,  an  agreement  for  prices  only  is  made  in  the  first  in- 
stance, instead  of  having  them  to  be  arranged  by  the  two  surveyors  above  mentioned. 
This  may  reduce  the  bills  somewhat ;  hut  there  is  some  risk  that  the  work  will  be  ex- 
ecuted in  an  inferior  manner,  yet  so  that  the  architect  wiU  not  have  it  in  his  power  al 
together  to  prevent  it. 

A  third  mode  is  to  have  the  work  performed  by  contract.*  Here  the  plans  and  esti- 
mates are  made  as  before,  and  either  each  tradesman  contracts  for  his  portion,  or  some 
individual,  called  a  holder ,  undertakes  to  execute  the  whole  for  a  sum,  he  employing  the 
several  tradesmen,  and  perhaps  doing  part  of  the  work  himself  In  this  case,  the  archi- 
tect or  designer  may  or  may  not  superintend  the  work ;  but  if  he  should  do  so,  he  has 

*  CTlut  is  the  eoorM  moat  genenllv  adopted  in  America,  contracts  being  entered  into  bjr  "  (uiUcrf ,"  whe 
miaatothe  saoont  for  which  they  wiu  erect  the  honse  and  complete  it,  according  to  a  plan  and  ipecifieations 
furnamdj  agreed  vpoa.  In  this  case,  an  architect  mav  or  may  not  be  employed  to  snperintend  the  materiab 
aad  weefaDaiiabip ;  though,  in  most  cases,  the  builder,  if  a  responsiole  and  capable  man,  is  himself  employed 
as  tte  saperialeadeBt,  Cor  which  be  receives  a  compensation  per  diem,  or  sometimes  by  a  giren  sum  for  the  job.7 
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much  less  the  power  of  checking  its  had  performance  than  if  the  tradesmen  had  b«>9» 
employed  by  himself;  and  if  the  builder  has  engaged  to  do  the  whole  at  a  low  estimate, 
there  is  a  great  chance  but  both  the  materials  and  workmanship  will  be  of  an  inferior 
de^ciiption,  particularly  when  there  is  no  surveyor  to  superintend  the  execution.  Many 
persons  have  the  erroneous  idea  that  by  employing  a  builder  only,  they  will  save  the 
architect's  commission,  and  have  the  work  executed  as  well  and  at  less  expensp.  This 
view,  however,  is  fallacious.    The  mere  builder,  without  any  check,  has  it  in  Urn  power  i 

to  put  in  materials  of  an  inferior  kind,  and  to  exeeute  the  work  in  a  worse  manner  tlian 
lie  would  be  permitted  to  dp  by  a  respectable  architect ;  and  the  employer,  instrad  of 
saving  five  per  cent.,  m8\y  actually  pay  10  or  20  per  cent,  more  than  he  ought,  w.thout 
the  possibility  of  a  remedy,  and  have  the  mortification  that  hi^  house,  aAcr  all,  may  be 
ill  built.  It  is  likewise  to  be  observed,  that  it  seldom  happens  the  mere  builder  is  much 
of  an  architect ;  he  has  usually  been  a  tradesman,  generally  a  carpenter  or  a  bricklayer, 
and  he  is  probably  but  imperfectly  acquainted  with  the  other  branches  of  the  building 
business,  and  deficient  in  that  general  knowledge  which  the  well-educated  architect 
ought  to  possess.  Much  evil  to  architecture  has  arisen  from  too  little  care  having  been 
bestowed  on  making  estimates  before  work  is  begun,  through  which  the  actual  expense 
has  much  exceeded  them  ;  and  some  blame  may  be  attached  to  those  who,  not  to  alarm 
their  employers,  giye  in  the  lowest  calculation,  omitting  to  state  any  addition  for  ex- 
penses, which,  though  unforeseen,  always  occur.  Numerous  instances  which  have  hap- 
pened, of  the  cost  of  buildings  executed  under  architects  exceeding  their  estimates,  have 
led  to  the  employment  of  builders,  who,  together  with  upholsterers,  have  been  too  oflcn 
intrusted  with  the  duties  of  the  architect.  The  remedy  is,  tha;  young  architects  should 
apply  themselves  more  than  they  usually  do  to  the  details  in  the  practice  of  their  art, 
and  that  they  use  every  means  practicable  to  keep  within  the  limits  of  carefully  made 
estimates.  This  is  not  the  place  for  pointing  out  what  should  bo  the  education  and  ac- 
quirements of  an  architect :  it  is  suflicient  at  present  to  state  that  he  should  not  only 
possess  in  an  eminent  degree  the  arts  of  design,  but  that  be  should  be  intimately  acquainted 
with  the  execution  of  all  the  details  of  work  in  every  part  of  the  building  business ;  and, 
thqprefore,  that  no  profession  can  be  cited  where  greater  industry  and  application,  together 
with  good  natural  taV^nts,  are  required,  than  in  that  of  architecture. 

There  are  some  gentlemen  who  have  an  ambition  to  become  their  own  architects ;  but 
such  persons  are  never  aware,  until  it  is  too  late,  of  the  difificulties  they  will  have  to  en- 
counter, nor  of  the  vast  vpnety  of  knowledge  necessary,  and  which,  for  several  reasons, 
,can  be  acquired  only  in  firofessional  way.  They  generally  pay  dearly  for  their  amuse* 
inent,  and  very  seldom  gain  any  credit  by  it. 

73.  In  the  metropolis  and  it»  enmronsy  besides  the  architect  or  surveyor  under  whose 
direction  a  house  is  built,  every  new  building  is  subject  to  the  examination  of  a  district 
surveyor,  whose  duty  it  is  to  take  care  that  the  conditions  of  the  *'  Building  Act"  have 
been  complied  with. 

74.  Twenty-four  hours'  notice  must  he  given  to  the  district  surveyor  before  any  building  or 
wall  on  a  new  or  old  foundation  is  erected  within  the  limits  of  this  act.  The  notice  must 
be  given  by  the  first  master  tradesman  who  is  to  begin  the  work ;  and  he  is  liable  to  a 
penalty  of  £20  should  he  neglect  to  give  such  notice,  besides  having  all  work  condemned 
to  be  demolished  that  should  be  built  contrary  to  the  act.  The  surveyor  receives  a  fee 
for  his  trouble,  as  arranged  by  the  act,  in  proportion  to  the  rate  of  the  building.  Any- 
tiling  built  or  altered  contrary  to  the  Building  Act  is  to  he  condenmed  as  a  nuisance,  and 
removed  ;  and  it  is  also  the  business  of  the  district  surveyors  to  examine  all  houses  and 
walls  in  a  state  of  decay,  and  to  condemn  them  if  their  condition  is  considered  ruinous 
and  dangerous.  * 

75.  The  Building  Act  having  passed  for  the  improvement  of  building,  for  security  and 
health,  and  the  prevention  of  fires,  it  is  the  interest  of  the  public  to  see  that  it  i^  not  in- 
fringed. The  district  surveyors  are  accordingly  very  strict ;  and  it  is  proper  that  every 
one  who  thinks  of  building  or  altering  buildings  should  be  aware  of  the  principal  regula- 
tions, and  see  that  the  district  surveyor  is  properly  informed  of  his  intention  to  build. 
Neglect  of  this  has  sometimes  led  to  serious  inconveniences. 

76.  Taking  a  house  on  lease,  or  purchasing  it.  Every  person  about  to  take  a  house  on 
lease,  or  to  purchase  it,  should,  previous  to  his  doing  so,  have  it  well  examined  by  an 
experienced  surveyor,  as  to  its  actual  condition,  and  the  repairs  that  may  be  necessary 
This  is  a  matter  that  can  only  be  properly  understood  by  professional  persons,  for  what 
ever  may  be  known  of  the  subject  by  others,  it  is  scarcely  possible  that  they  can  bf 
aware  of  an  the  circumstances  to  be  attended  to  ;  and  the  neglect  of  sufficient  examina- 
lion  may  subject  the  tenant  at  the  end  of  the  lease  to  make  good  delapidations,  which 
being  only  in  an  incipient  state  when  he  took  possession,  required  a  practised  eye  to 
detect  them.  Badly-constructed  drains  or  roofs,  commencement  of  dry  rot,  settlements 
(n  walls,  decaying  or  bad  sashes,  the  strength  and  stiffness  of  floors,  and  many  othei 
circumstances  are  only  well  understood  by  professional  persons 
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CHAPTER  VI. 

Hlirrs  ON  THE   PBACTICB  OF   BUILDINO. 

77.  General  Ohservations. — It  is  not  our  object  to  introduce  into  this  work  a  regulai 
treatise  on  building.  What  we  propose  is,  to  give  those  general  ideas  with  respect  tc 
:h€  construction  of  domestic  residences  which  it  may  be  useful  for  the  employer  to  be 
dcquainted  with.  When  we  are  about  to  build,  we  cannot,  as  has  been  already  observed, 
«ith  propriety  dispense  with  the  assistance  of  an  architect  or  surveyor ;  for  the  numer- 
ous detaUs  of  actual  work  or  execution  in  a  building  are  too  complicated,  and  require  too 
much  experience,  for  any  one  to  direct,  except  those  who  have  made  building  their  pru 
fession.  But  it  may,  in  many  cases,  be  convenient  to  have  such  a  general  acquaintance 
with  the  subject  as  may  give  an  insight  into  the  principles  of  construction,  and  of  the 
processes  of  the  various  trades  employed,  as  well  as  in  the  modes  of  charging  and  check 
ing  expense,  which  not  unfrequently  far  exceeds  the  intention,  and  even  ability  to  pay, 
■»f  those  who  venture  on  building. 

Sser.  I. COMSTBOCTINO  THS  CABOASS  OB  0KBLBTON  OF  A  H0U8B. 

The  operations  of  the  buiMer  are  divided  into  two  parts,  the  formation  of  what  is  tech 
meafly  fsdled  ibe  cofrscr,  or  skeleton  of  the  house,  and  XY^efiniMhing.  The  carcass  com- 
prehends the  foundaiioD,  waiis,  beams,  and  joists  of  the  floors  and  roof,  covering  of  the 
latter,  and  woodwork  of  tlie  partitions.  What  remains  to  complete  the  interior  consti- 
tutes the  &iisbjDg.  We  shall  commence  by  a  description  of  some  of  the  principal  ma- 
terials, as  briefcs,  stone,  and  mortar. 

ScBSBCT.  1. — Brich. 

78.  BriekM  mr4  ike  nuUeriaU  mast  generally  employed  for  the  walls  of  private  dwellings 
to  this  oonntry ;  and  when  they  are  well  made,  and*  properly  burned,  no  substance  is 
superior  in  durability,  as  may  be  perceived  in  the  remains  of  ancient  Roman  buildings, 
where  the  bricks  are  now  as  perfect  as  when  they  were  laid,  a  circumstance  owing  to 
the  skiU  and  care  which  were  used  in  their  manufacture ;  but  modern  bricks  are  often 
so  carelessly  made,  that  they  crumble  to  pieces  in  a  very  short  time.  Much  judgment 
is,  therefore,  required  in  the  selection  and  purchase  of  this  material,  which  is  beat  pro- 
cured by  visiting  the  several  brick-fields  before  buying  any.  Where  good  brick  earth 
exists  upon  an  estate,  some  may  venture  to  make  their  own  bricks ;  but,  to  succeed,  it 
will  be  necessary  to  engage  persons  who  are  experienced  in  digging  and  tempering  the 
day,  and  burning  the  bricks. 

All  clays,  even  the  purest,  consist  of  two  kinds  of  earth,  alumina  and  silica.  When 
kneaded  with  water,  clay  forms  a  paste  that  is  plastic,  or  capable  of  being  moulded  into 
any  form.  This  may  be  dried  in  the  air,  or  burned  in  the  fire.  In  the  former  case,  it 
acquire  a  certain  degree  of  hardness  ;  but  if  this  dried  clay  be  again  ground  up  with 
water,  it  recovers  its  former  plastic  state.  Sun-dried  bricks,  though  not  durable,  were 
fanneiij  used  in  many  places,  as  Babylon,  Egypt,  dec.,  and  are  still  employed  in  the  East, 
but  sever  in  this  country.  If  dried  clay  be  subjected  to  a  red  heat,  its  hardness  is  much 
increased ;  and  when  broken  into  fragments,  these  are  no  longer  capable  of  being  soft- 
ened by  water,  and  uniting  into  a  paste.  Bricks  well  burned  by  fire  form  one  of  the  most 
durable  of  building  materials. 

Pure  clays  may  be  made  into  extremely  hard  bricks ;  but,  in  the  ordinary  practice  ol 
brick-making,  there  are  several  circmnstances  taken  into  consideration.  When  the  clay 
is  of  a  very  tough  or  adhesive  kind,  or  "  fat,"  as  it  is  called,  owing  to  the  abundance  of 
argillaceous  matter,  much  labour  is  required  in  kneading  and  tempering  it,  and  the  bricks 
made  from  t  are  apt  to  shrink  too  much,  and  crack  in  the  drying  and  burning.  A  mii& 
ture  of  sand  prevents  this ;  but  if  there  be  too  much  sand,  the  clay  will  not  be  sufficient)? 
doctUe,  and  the  bricks  will  be  too  brittle. 

In  many  parts  of  the  country  natural  clay  is  found,  consisting  of  the  just  proportions 
of  day  and  sand ;  and  where  there  is  a  slight  deficiency  of  either,  this  may  often  be 
sui^lied  by  artificial  means.  It  is  very  rarely,  however,  that  natuial  clays  are  found 
consisting  only  of  alumina  and  silica.  They  usually  contain  also  more  or  less  of  car 
bonate  or  sulphate  of  lime,  magnesia,  oxyde  of  iron,  dec. ;  and  these  ingredients,  though 
small  in  quantity,  modify  the  nature  of  the  bricks.  The  iron,  if  neither  lime  nor  magne- 
sia are  present,  gives  to  the  bricks  a  red  colour ;  but  if  lime  be  likewise  an  ingredient 
ID  the  eisijr,  the  iron  causes  the  colour  to  be  some  shade  of  a  cream  or  yellowish  brown. 
The  Roman  bridss,  many  specimens  of  which  exist  in  this  country,  and  which  are  of  an 
admirable  kind,  are  of  a  deep  red,  as  were  likewise  all  the  bricks  made  here  about  a 
century  ago ;  but  as  this  colour  is  not  thought  so  agreeable  as  that  of  yellowish  or 
vbitish  stone<  great  pains  have  been  taken  of  late  to  obtain  bricks  of  as  light  a  colour 
as  possible-' -one  circumstance,  among  others,  which  has  led  to  their  deterioration, 
though  it  has  improved  their  appearance.    Instead  of  using  the  strongest  and  toughest 
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claysi  such  clays  are  now  preferred  as  have  a  considerable  quantity  of  calcareous  mattoi 
and  called  marU,  or  technically  malm  earths.    From  this  bricks  are  made  of  a  light  yel 
lowish  colour ;  and  when  natural  clays  of  this  kind  cannot  be  had,  it  has  become  a  prac 
tice  to  grind  a  quantity  of  chalk  with  the  clay  to  produce  the  mixtme  necessary  foe 
light-coloured  bricks. 

79.  The  common  procesM  of  brick-mahn^  is  as  follows :  Brick  earthy  consisting  of  a 
clayey  loam,  of  just  proportions  in  the  ingredients,  is  usually  dug  in  September,  and 
exposed  in  heaps  of  a  few  feet  in  height  to  the  action  of  the  frost  of  winter,  which  pul- 
verizes and  mellows  it.  The  small  stones  are  then  separated,  by  grinding  it  in  water, 
and  passing  it  through  a  grating.  The  clay  thus  reduced  to  mud  is  now  mixed  with 
chalk  ground  with  water  to  the  consistence  of  cream,  if  any  calcareous  ingredient  is 
required.  After  remaining  until  it  has  acquired  sufficient  consistency,  it  is  finally  tem- 
pered by  working  it  in  a  pug-mill,  when  it  is  ready  to  be  moulded.  Formerly,  before  the 
pug-mill  was  invented,  the  clay  was  thrown  into  a  shallow  pit,  in  which  it  was  trodden 
by  the  feet  of  men  or  oxen.  When  the  clay  has  been  properly  tempered,  it  is  taken  to 
the  mouIder*s  bench,  and  separated  into  small  pieces.  The  mould  is  a  box  of  a  size 
fixed  by  act  of  parliament,  but  with  the  bottom  loose.  It  is  placed  on  the  bench  sprinkled 
over  with  sand,  to  prevent  the  clay  from  sticking  to  it ;  a  lump  of  the  prepared  clay  is 
dashed  in,  and  the  top  scraped  off*  with  a  flat  stick.  The  newly-moulded  bricks  are 
carried  on  a  wheelbarrow  to  a  place  where,  arranged  on  each  other  diagonally,  with 
spaces  between,  they  are  dried  in  the  air  sufllciently  to  bear  removal,  and  are  then  fit  to 
be  burned.  Should  the  weather  be  fine,  a  few  days  will  be  sufficient  for  the  drying. 
The  burning  is  performed  either  in  a  kiln  for  the  purpose,  or  in  clamps,  which  are  large 
square  piles  of  them  skilfully  built  up,  with  small  coal  cinders,  called  breeze,  between 
the  layers,  and  openings  sufficient  to  allow  of  the  admission  of  air  necessary  for  com- 
bustion. Kilns  are  generally  used  in  the  country  for  burning  bricks,  which  is  a  more 
perfect  mode  ;  but  for  all  the  ordinary  ones  used  in  London,  clamps  are  employed. 

80.  Brieke  humed  in  clamps,  and  even  in  kilns,  are  not  all  of  the  same  quality.  Those 
in  the  middle,  and  the  most  perfectly  burned,  are  called  etocks,  while  those  on  the  outside 
are  more  imperfect,  and  are  denominated  place  bricks,  and  sometimes  samel  or  sandel 
bricks :  the  latter  are  never  employed  in  good  work,  or  where  durability  is  an  object. 
Common  stocks  are  both  red  and  gray ;  they  are  used  for  ordinary  walls.  The  burning 
of  a  clamp  generally  occupies  twenty  or  thirty  days,  and  requires  great  experience.  If 
the  bricks  are  too  much  burned,  particularly  where  there  is  much  lime  present  in  the  clay, 
they  are  apt  to  vitrify,  and  run  together  -,  and,  if  not  sufficiently  burned,  they  will  have 
no  durability.  Bricks  vitrified  or  too  much  burned  are  termed  burrs ;  and  though  they 
cannot  be  used  in  walls,  are  useful  in  some  situations.  Bricks  made  with  great  care  of 
a  natural  marly  earth,  or  of  an  artificial  mixture  to  resemble  it,  are  extremely  white  and 
uniform,  and  are  called  marie  or  malm  stocks.  These  are  employed  in  facing  the  fronts 
of  the  best  houses  in  London.  A  sort,  called  cutters,  are  made  so  soft  as  to  bear  being 
cut  or  rubbed  into  any  form,  as  for  the  arches  of  windows.  Some  soft  bricks  are  red, 
and  are  called  red  rubbers. 

Paving  bricks  are  made  smooth,  and  a  little  thinner  than  conmion  bricks. 

ThUeh  clinkers  are  a  small  kind  of  bricks,  imported  from  Holland.  They  are  superior 
m  hardness  to  any  other,  and  were  formerly  much  used,  being  highly  esteemed  for  paving 
stables,  where  thejr  were  laid  on  edge  ;  but  now  that  some  of  equal  quality  are  made  at 
Cheshunt  in  Hertfordshire,  and  other  places,  the  Dutch  are  no  longer  brought  over. 

An  extremely  white  brick,  used  in  the  fronts  of  several  churches  near  the  metropolis, 
and  some  of  the  best  houses,  is  made  at  Ipswich.  Highgate  Church  presents  a  speci- 
men of  them. 

Fire  bricks,  for  furnaces  and  fireplaces,  are  of  a  diflTerent  composition  from  ordinaiy 
oricks,  as  it  is  necessary  that  they  should  be  infusible  in  high  degrees  of  heat.  In  their 
manufacture  pure  clays  are  necessary,  without  iron  or  lime.  The  white  clay  dug  at 
Stourbridge  is  the  best  for  the  purpose ;  and  instead  of  sand,  the  clay  is  mixed  with 
pounded  old  glass  pots,  crucibles,  or  fine  bricks,  which  are  not  liable  to  vitrify.  They 
are  sometimes  called  Welsh  lumps. 

A  soft  and  thin  red  brick,  capable  of  resisting  the  fire,  is  likewise  made  at  Hedgerley, 
near  Windsor,  and  hence  caUed  Windsor  bricks :  they  are  used  sometimes  for  lining 
portable  furnaces  and  similar  purposes,  because  they  can  be  cut  to  any  form,  which  the 
Welsh  lumps  cannot ;  but  they  are  not  so  durable  in  strong  heat  as  the  latter,  which  art* 
the  only  ones  fit  for  lining  grates. 

Hiort^s  bricks  may  be  mentioned  as  being  valuable,  on  account  of  their  forms  for  build- 
mg  circular  flues  for  chimneys,  which  are  more  easily  cleaned  than  square  ones ;  but 
they  are  too  expensive  for  common  use.  Another  kind  for  the  same  purpose,  but  cheaper, 
has  been  invented  by  Chadley. 

81.  Tiles  are  made  of  clay,  finer,  tougher,  and  better  prepared  than  that  of  bricks,  and 
they  are  burned  in  a  kiln.  They  are  of  diflTerent  kinds,  according  to  the  use  to  which 
they  are  applied.  They  are  for  roofs,  idain  and  pan  tiles,  also  hip  and  ridge  tiles.  Fool 
•ilea  arc  used  for  paving ;  sometimes  tiles  are  glazed,  to  render  thrm  more  durable. 


UlNTtf    ON    THJS   FEACTICB   OF    BUILlllKG.  51 

ifS.  The  muMfaciure  of  brieka  is  placed  under  the  control  of  the  Excise  ;  and  all  bricks 
made  in  England  for  sale  must  be  8^  inches  long,  2^  inches  thick,  and  4  wide.  Makers 
of  bricks  and  tiles  must  give  notice  of  their  intention  to  begin  the  manufacture,  under  a 
penalty  of  £100. 

The  mode  in  which  the  duty  on  bricks  is  levied  is  complained  of  as  a  great  check  to 
their  improvement.  The  present  duty  on  common  bricks  is  5s.  lOd.  per  Uiousand.  To 
render  the  tax  easy  of  collection,  the  brickmaker  is  restricted  to  the  above-mentioned 
size.  If  he  dcrriates  in  the  least  from  these  dimensions,  or  forms  upon  them  any  mould- 
ing, he  renders  himself  liable  to  snch  an  increase  of  duty  as  amounts  to  a  prohibition  of 
the  article.  Were  it  not  for  this,  an  infinity  of  forms  of  bricks  might  be  contrived,  suited 
to  various  purposes ;  and  when  we  consider  the  durability  of  the  material,  and  the  facility 
with  which  it  may  be  moulded  into  any  required  form,  it  is  much  to  be  regretted  that 
means  are  not  foaod  for  preserving  the  revenue  without  depriving  the  public  of  the  ad- 
vantages which  might  be  derived  from  the  inventions  of  architects. 

It  is  reroaorkable  that  during  many  ages  of  the  architectural  history  of  this  country, 
from  the  period  of  the  Roman  occupation  to  about  the  time  of  Queen  Elixabeth,  the  use 
of  bricks  was  unknown ;  and  it  is  likewise  remarkable  that  formerly  they  were  made  of 
much  better  quatity  than  at  present.  Even  so  late  as  a  centniy  ago,  the  art  of  moulding 
a  fine  brick  into  Tarioos  forms  to  suit  the  purposes  of  architecture  was  carried  to  a  high 
degree  of  peifedion,  as  may  be  seen  in  the  beautiful  red  brickwork  in  the  chimney  shafts 
of  many  manor-houses,  and  in  many  other  old  houses,  one  of  which  remains  in  St.  Mar* 
tin^s  Lane,  London.  Ezceflent  brickwork  may  likewise  be  seen  in  the  conservatory  in 
Kensington  Gardens,  aod  in  many  parts  of  the  kingdom. 

The  genera/  ose  of  stooco  on  the  fronts*  of  houses,  though  it  has  much  improved  their 
^>pearance,  lias  contributed  in  many  cases,  where  they  have  been  built  upon  specuLiti'^n 
lor  safe,  to  deteriorate  the  soundness  of  the  brickwork,  by  enabling  builders  to  conceal 
their  had  bricks  through  covering  the  exterior  with  a  coat  of  cement. 

SuBSBCT.  2.-^3lone. 

83.  The  seUaioH  of  stone  far  holding  requires  considerable  skill.  Even  the  kinds 
osually  mentioned  as  the  most  durable,  as  granite,  porphyry,  and  basalt,  are  not  always 
fit  to  be  employed.  Before  nsing  any  kind  of  stone,  the  durability  of  which  is  not  known, 
it  is  proper  to  observe  what  effect  exposure  to  the  weather  for  some  years,  and  the  frost 
of  winter,  have  had  upon  it.  No  chemical  analysis  alone  can  give  the  required  informa- 
tion on  this  point 

GroMtte,  when  of  the  best  kind,  is  extremely  durable,  though  difficult  to  work  to  a  good 
face.  It  is,  nerertheless,  much  employed  in  public  works,  and  in  some  places,  as  Aber- 
deen, where  it  is  very  plentiful,  all  the  private  houses  are  constructed  with  it.  Much 
of  the  granite  used  in  London  is  brought  from  Cornwall  and  Devon,  but  the  most  durable 
granite  comes  from  Aberdeenshire.  This  is  of  two  kinds,  gray  and  red,  the  latter  being 
the  hardest.  Both  these  take  a  very  fine  polish,  and  splendid  examples  of  polished 
granite  are  produced  in  Aberdeen,  of  which  specimens  are  occasionally  brought  to  Lon- 
don, both  of  cohmms  and  yases,  which  approach  closely  to  Egyptian  granite.  Porphyry 
and  iasalt  are  too  hard  to  be  used  for  ordinary  purposes.  Other  stones  used  among  us 
fi>r  building  are  hard  limestones,  and  such  stones  as  are  generally  known  by  the  name 
,of  freestone.  The  name  of  freestcne  is  applied  to  such  stones  as  can  be  cut  readily, 
and  as  we&  in  one  direction  as  another,  not  being  fissile  or  splitting  into  thin  layers 
like  slate. 

When  timesumes  admit  of  a  polish,  they  are  called  marbles.  All  ou^fine  white  marbles 
are  imported,  for  we  have  none  in  Britain  of  equal  quality  with  foreign,  except  what  is 
quarried  in  too  small  blocks,  or  is  situated  inconveniently  for  transportation.  Though 
most  of  the  Temed  and  coloured  marbles  to  be  seen  in  use  are  also  foreign,  we  have 
abundance  of  coloured  marbles  in  Devonshire  and  Derbyshire,  some  of  which  are  of 
considerable  beauty ;  but  they  are  not  extensiyely  employed.  Gray  compact  limestone 
is  duraUe,  bat  cannot  easily  be  worked  into  a  smooth  face,  and  therefore  is  not  calcu- 
lated to  make  an  elegant  front.  Magnesian  limestone  is  an  exception ;  it  is  of  a  light 
yellow  colour,  extremely  durable,  and  much  employed  in  Yorkshire,  and  those  parts  of 
England  where  the  quarries  are  situated,  and  is  now  used  in  the  new  Houses  of  Par 
liament. 

The  moat  usual  stones  for  the  fronts  of  houses  In  England  are  the  freestones.  OcHu 
is  a  calcareous  fifeestone,  composed  of  small  rounded  grains  resembling  fish  roe,  whence 
the  name.     It  is  abundant  in  many  of  the  counties  of  England. 

84.  BatJk  sitme  is  an  oolitic  limestone,  so  soft  that,  when  fresh  from  the  quarry,  it  can 
be  Tut  by  a  toothed  saw  like  wood,  yet  it  hardens  considerably  in  the  air.  All  the  city 
of  Bath  is  oonstnicted  with  it,  and  it  is  likewise  now  brought  in  considerable  quantities 
to  London,  being  less  expensive  than  Portland  stone,  from  the  facility  with  which  it  is 
eat  and  carved ;  bat  it  is  not  durable. 

85.  Pordand  stone  is  another  variety  of  oolite,  which  has  been  used  in  the  most  impor 
<ant  public  boildiiigs  in  London,  and  fonnerly  for  the  paving  of  many  of  the  private  edi 
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6ces,  till  the  nse  of  stncco  ia  a  great  measure  superseded  it.  It  is  now  employed  chiefly 
in  sills,  copingi  stone  staircases,  landings,  and  other  subordinate  parts  of  a  buUding  foi 
which  Bath  stone  is  too  soft. 

86.  SandsUmtM  are  freestones  composed  of  grains  of  sand  cemented  together  naturally : 
they  are  infinitely  various  in  hardness,  durability,  and  colour,  some  being  excellent  foi 
the  fronts  of  houses,  while  other  kinds  are  so  soft  as  to  be  totally  unfit,  or  require  hoing 
protected  by  stucco.  Though  sandstones  are  the  best  that  consist  chiefly  of  silicioua 
particles,  yet  when  the  cement  that  unites  the  grains  of  sand  is  of  calcareous  or  argilla 
ceous  matter,  the  durability  is  extremely  variable,  and  only  experience  can  determine 
whether  they  should  be  employed :  it  is  the  cementing  matter  that  sufiTers  disintegra- 
tion by  various  causes,  as  the  rain  and  frost ;  and  when  this  is  destroyed,  the  stone  of 
course  fails  to  pieces.  The  commencement  of  this  destruction  may  be  frequently  ob^ 
served  by  lichens  growing  on  the  stones,  the  decayed  cement  affording  a  proper  soil  foi 
these  minute  plants. 

Some  kinds  of  stone  lie  in  the  quarry  in  vast  mMses,  scarcely,  if  at  all,  in  beds,  and  con 
sequently  they  can  be  raised  in  very  large  blocks  :  of  this  nature  are  most  granites,  por- 
phyries, serpentines,  and  many  marbles,  particularly  statuary.  Extraordinary  instances 
of  large  blocks  of  these  stones  may  be  seen  in  the  columns  and  obelisks  of  the  ancients, 
as  also  in  the  walls  of  ancient  cities  ;  and  very  large  blocks  of  granite  are  brought  from 
Devon,  Cornwall,  and  Aberdeenshire.  Portland  ^o  furnishes  large  blocks  of  oolite. 
Sandstones  are  always  in  layers  more  or  less  thick ;  some  layers  furnishing  good  sand- 
stone of  considerable  scantling,  while  others  are  only  fit  for  flags  and  paving.  This  ia 
owing  to  the  manner  in  which  the  sand  forming  the  stone  has  been  originally  deposited, 
and  many  sandstones  are  farther  deteriorated  by  their  containing  fossil  shells  and  othei 
organic  bodies.    When  these  are  numerous,  the  stone  is  seldom  fit  for  facings. 

Much  valuable  information  respecting  the  building  stones  of  this  country  may  be  obtain* 
cd  by  consulting  the  Report  made  to  the  Commissioners  of  Woods  and  Forests  on  the 
occasion  of  selecting  the  best  stone  for  the  new  Houses  of  Parliament. 

87.  0/ marbles  we  have  few  that  are  the  produce  of  this  country ;  all  our  best  marbles 
are  imported  from  the  Continent.  Our  white  statuary  marble  comes  from  Carrara,  in 
Italy.  It  is  beautiful  and  fine  grained,  and  is  used  not  only  for  statues,  busts,  &c.,  but 
for  the  best  chimney-pieces.  We  have  no  white  marbles  in  Britain  that  can  be  procured 
in  Uocks  so  large,  nor  so  fit  for  the  sculptor.  Of  veined  and  coloured  marbles  we  have 
many  in  Britain  very  good,  but  they  are  not  much  in  use,  few  of  them  being  of  such 
richness  as  the  Continental  marbles.  An  interesting  marble  is  found  in  I>erbyshire, 
filled  with  firagments  of  the  fossils  called  Encrinites,  which  is  occasionally  employed  for 
chimney-pieces ;  and  there  is  a  great  variety  of  coloured  marbles  in  Devonshire,  which 
deserve  to  bo  more  employed.  Black  marble,  as  well  as  several  others,  are  brought 
from  Ireland.  The  Petworth  and  Purbeck  marbles  were  formerly  much  used  in  Gothic 
churches,  but  they  are  now  little  known. 

We  may  here  observe,  that  English  builders  are  in  the  habit  of  calling  almost  all  stones 
that  take  a  polish  by  the  name  of  marbles  ;  but  the  term  should  be  confined  to  ealcareous 
stones  only ;  leaving  serpentines,  porphyries,  ^.,  to  be  designated  by  the  names  proper 
to  the  species.  Thus  the  serpentine  of  Anglesea  is  called,  improperly,  Mona  marble : 
it  is  a  beautiful  stone,  and  was  in  considerable  request  some  years  ago ;  but  the  quarries 
are  not  worked  at  present. 

Sub  SECT  3. — Mortar  and  Cement. 

88.  Where  walls  have  been  constructed  vnth  very  large  and  heavy  blocks  of  stone^  as  was 
the  case  with  some  in  ancient  Greece  and  Italy,  the  remains  of  which,  called  Cydopian, 
are  seen  to  this  day,  no  cement  was  necessary,  the  weight  of  the  masses  being  sufficient 
to  keep  them  from  being  displaced ;  but  with  bricks  or  stones  of  the  ordinary  size,  some 
cement  is  required  to  make  a  firm  walL  In  countries  where  bitumen  is  plentiful,  this 
substance  has  been  employed,  as  was  the  case  in  the  buildings  of  ancient  Babylon,  exist- 
ing remains  of  which  have  been  described  by  recent  travellers.  But  cements  derived 
from  calcareous  substances  are  by  far  the  most  general,  and  are  the  only  ones  used  in 
this  country  for  the  ordinary  purposes  of  architecture. 

Our  common  mortar  is  composed  of  lime  made  into  a  paste  with  water  and  sand,  which, 
when  completely  dried,  becomes  of  a  stony  hardness ;  and,  the  strength  of  walls  depend- 
ing much  upon  the  excellence  of  this  material,  it  is  proper  that  the  principles  upon  which 
its  good  quality  depends  should  be  understood. 

89.  Linuy  or  calcareous  earth,  familiar  by  sight  to  every  one,  is  never  found  pure  in 
nature,  but  is  always  combined  with  some  other  substance.  Before  it  can  be  employed 
for  mortar,  it  is  necessary  to  detach  it  from  its  combinations ;  and  all  of  what  is  so  em- 
ployed is  obtained  by  exposing  certain  limestones  to  a  strong  heat,  or  burning  them,  a« 
it  is  termed,  in  a  kiln.  Limestones  consist  of  lime  combined  with  carbonic  acid,  the 
properties  of  which  as  a  gas  will  be  particularly  detailed  in  our  section  on  Fermentation. 
In  the  limestone  it  is,  however,  in  a  solid  state,  combined  with  lime ;  and  the  stone  is 
ahat  chemists  term  carbonate  of  lime     When  a  red  heat  is  applied  to  limestones.  i\\e 
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eaibofAc  acid  separates  from  the  calcareoas  earth  in  a  gaseous  state,  and  flies  oflT,  leaving 
the  lime  pore,  which  is  then  called  quicklime.    This  quicklime  diflTera  essentially  Iron: 
pondered  lisnestone,  and  from  chalk,  which  is  also  a  carbonate  of  lime,  in  being  caustic 
and  sdloUe  in  water,  which  the  carbonate  is  not.   The  newly-burned  caustic  lime  is  next 
to  be  slacked  by  pouring  water  upon  it ;  the  lumps  immediately  crack,  fall  to  pieces,  and 
sooD  become  a  fine  white  powder,  at  the  same  time  giving  out  much  heat,  which  occa- 
sions abundance  of  steam.     But  the  greater  part  of  the  water  is  absorbed,  enters  into 
combination  with  the  quicklime,  and  passes  into  a  solid  state ;  for  instead  of  a  moist 
pa^e  being  the  result,  as  might  be  expected,  the  lime  remains  quite  dry  in  the  state  of 
white  powder.     The  union  of  the  water  with  the  lime  forms  a  hydrate  of  lime,  and  it 
tenned  by  builders  Mlaeked  lime, 

90.  iMneslimes  are  easily  distinguished  ^om  other  rocks ^  by  pouring  upon  them  a  little 
diluted  acid  of  any  kind,  such  as  the  nitnc  or  muriatic  :  if  an  effervescence  ensues,  or 
the  rapid  formation  of  minute  bubbles,  the  substance  is  limestone,  the  bubbles  consisting 
of  the  carbonic  acid  gas  which  has  been  liberated  from  its  combination,  on  account  of 
the  lime  having  a  stronger  attraction  for  the  new  acid  than  for  the  carbonic  acid.  A 
few  other  tranerala  besides  lunestone  will  afford  the  same  appearance  of  efllervescence  ; 
but  as  these  are  not  in  sufficient  quantity  to  form  large  rocks,  this  test  may  be  consider- 
od  as  practically  sufficient  to  ascertain  limestones. 

Although  all  limestones  consist  essentially  of  lime  and  carbonic  acid,  and  though  lime 
nay  be  obtained  from  tbem  all  by  chemical  means,  yet,  practically,  all  are  not  equally  fit 
for  baruing  into  lime :  Ibr  instance,  white  or  statuary  marble  is  a  very  pure  carbonate  of 
lime ;  but,  when  heated  in  a  kiln,  it  is  sometimes  liable  to  fall  into  a  coarse  powder  be- 
fore the  carbonic  acid  gas  can  be  driven  off,  which  prevents  quicklime  being  obtained 
from  it.   Not  is  it  necessary  that  the  limestones  should  always  be  of  the  purest  kind  for 
this  purpose ;  for  many  limestones  that  contain  a  smaller  quantity  of  other  substances 
make  better  lime  for  mortar  than  the  purest  carbonate  of  lime.    Limestones,  indeed,  may 
be  divided  into  two  kinds,  as  far  as  relates  to  their  aflfbrding  lime  for  mortar.    Those 
which  consist  of  pure,  or  very  nearly  pure,  carbonate  of  lime ;  and  those  which,  besides 
lime  and  carbonic  acid,  contain  likewise  a  portion  of  clay,  iron,  magnesia,  and  sometimes 
a  minute  quantity  of  other  matters.    The  lime  procured  from  the  first  is  capable  of  ma- 
king a  mortar  that  dries  hard  in  the  air,  and  which,  when  well  made  and  become 
thoroughly  bard,  will  not  afterward  soften  in  water ;  but  if  water  be  kept  in  contact  with 
It  before  it  has  dried,  it  will  never  set  or  become  hard  :  hence  it  is  totally  unfit  for  by 
dranltc  purpo^s,  or  building  under  water.    On  the  contrary,  all  those  limestone^  tlia. 
contain  a  considerable  proportion  of  clay,  and  particularly  if  that  be  ferruginous,  affbni. 
when  burned,  what  is  called  hydraulic  or  water  lime,  because,  when  made  into  mortar  by 
the  addition  of  sand  and  water,  such  mortar  sets  hard  even  under  water;  on  which  ac- 
count It  is  extremely  valuable  for  building  piers,  docks,  and  similar  works. 

An  opinion  is  very  generally  entertained  among  bmlders,  that  the  harder  the  limestone, 
the  better  must  be  the  lime  obtained  from  it  by  burning.  But  this  is  not  strictly  true  - 
chalk,  when  burned  in  the  best  manner,  as  it  was  by  the  late  Lord  Stanhope,  makes  lime 
as  fit  for  mortar  as  the  hardest  pure  limestone,  provided  it  be  used  for  this  purpose  im- 
mediately ;  but  it  is  a  fact  of  practical  importance,  that  lime  made  from  soft  porous  stones 
like  chalk  absorb  from  the  atmosphere  the  carbonic  acid  which  they  have  lost  in  burn- 
ing, sooner  than  lime  made  from  more  compact  stone ;  and  as  chalk  lime  is  seldom  se- 
cured from  the  access  of  air  before  it  is  worked  into  mortar,  it  has  sometimes  returned 
so  far  to  the  state  of  chalk  as  nearly  to  have  lost  its  binding  quality.  Every  description 
of  Inne  should  be  nsed  as  fresh  as  possible. 

The  lime  used  for  common  mortar  in  and  about  London  is  made  from  white  chalk, 
often  imperfectly  burned  -,  but  a  superior  kind  is  procured  from  employing  the  gray  chalk 
of  Dorking,  which  contains  some  day,  yet  not  enough  to  form  the  best  hydraulic  lime. 

91.  The  sand  for  mortar  should  consist  of  clean,  angular,  silicious  gfains,  not  too  fine, 
and  as  free  as  possible  from  any  admixture' of  earthy  substances.  River  sand  is  usually 
the  beat,  or  pit  sand  if  it  be  of  the  proper  size,  and  not  dirty,  which  it  is  apt  to  be,  clay 
or  earth  of  any  kind  weakening 'the  mortar.  Sea  sand  is  improper,  except  it  is  well 
washed  to  deprive  it  of  the  salt  that  adheres  to  it,  as  that  would  prevent  the  walls  from 
ever  being  dry,  causing  them  to  attract  the  humidity  of  the  atmosphere.  The  sand  is 
passed  through  a  screen  or  sieve,  to  reduce  it  to  the  proper  degree  of  coarseness  ;  and 
what  consists  of  very  small  rounded  grains  is  not  so  proper  as  what  is  rather  coarse  and 
sharp.  Old  and  bruised  mortar  screened,  and  rubbish  scraped  off  the  roads,  which  some 
bricklayers  are  apt  to  use,  are  improper. 

02.  To  form  mprtar,  fresh-slacked  lime  is  mixed  up  with  a  sufficient  quantity  of  proper 
sand,  water  enough  being  added  to  make  it  into  a  tough  paste.  In  mixing  the  lime  and 
sand  together,  considerable  labour  should  be  used ;  as  it  is  found  that  the  beating  the 
mortar  well,  so  as  to  incorporate  the  materials  thoroughly,  is  essential  to  make  it  of  good 
qaality,  and  fit  for  the  mason  or  bricklayer.  The  inferiority  of  modem  to  ancient  mortar 
has  been  a  subject  of  frequent  remark  and  regret ;  and  the  chief  canse  is,  no  douht,  owing 
to  the  less  cart'  now  tJk<,n  in  the  selection  of  the  rnaterials,  and  the  less  labour  bestowed 
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upon  them.  The  lime  employed  for  London  houses  is  sometimes  imperfectly  burned , 
and  having  been  conveyed  from  a  distance  of  from  ten  to  twenty  miles,  without  any  pre- 
caution to  keep  it  from  the  air,  it  has  often  lost  much  of  its  cementing  properties  before 
it  is  used.  This  is  too  frequently  mixed  with  dirty  sand,  except  a  surveyor  superin- 
tends the  work ;  and  the  whole  is  merely  incorporated  with  a  spade,  in  a  slovenly  man- 
ner, with  too  great  a  quantity  of  water,  to  save  trouble  in  beating  it. 

93.  Hydraulic  mortars^  or  water  eements,  are,  as  we  have  stated,  made  by  using  lime 
from  limestones  containing  clay,  generally  ferruginous,  or  from  oUier  materials  not  cal- 
careous, which  we  shall  describe. 

Limestones  of  this  kind  are  found  in  various  countries,  though  less  conmionly  thaii 
pure  limestones.  In  England,  the  most  abundant  material  of  this  kind  is  the  Lias  lime- 
tlonCf  which  is  found  in  a  belt  stretching  across  England  from  Whitby  to  Lyme  Regis, 
in  Dorsetshire ;  and  it  is  likewise  plentiful  round  Bath,  and  in  several  parts  of  Glouces 
tershire.  It  has  long  been  extensively  worked  at  Watchet,  Aberthaw,  and  Barrow  in 
Leicestershire.  The  Lias  stone,  which  is  found  in  thin  beds  alternating  with  slaty  clay, 
is  of  a  dull  gray  colour  and  earthy  fracture,  containing  about  11  per  cent,  of  clay  and 
iron.  The  lime  made  from  it  was  employed  successfully  by  Smeaton  in  coautmciing  the 
Eddyitofie  lighthtmse,  mixed  with  Poxzolana.  In  Bath  and  other  places  this,  with  sand, 
forms  the  common  mortar,  which  is  excellent.  In  London  it  is  little  used,  from  its  price 
being  25  per  cent,  more  than  that  of  Dorking  lime ;  but  it  is  employed  in  a  cheap  and 
good  stucco.  There  are  a  few  other  subetances,  not  calcareous,  that  are  still  superior 
to  those  we  have  mentioned,  for  their  property  of  causing  mortar  to  harden  under  water. 

Pozzolana  is  brought  from  Pozznoli,  near  Naples,  and  consists  of  volcanic  ashes  that 
have  concreted  into  a  cellular  mass  of  a  baked  appearance  and  rusty  colour.  It  was  this 
material  that  enabled  the  Romans  to  construct  those  remarkable  moles  and  summer  re- 
treats in  the  bay  of  Bais,  the  ruins  of  which  may  yet  be  traced  in  the  sea.  When  mixcM) 
in  proper  proportion  with  mortar  made  with  common  lime  and  sand,  it  causes  it  speedily 
to  set  under  water,  and  become  as  hard  as  stone,  affording  the  strongest  water-cement 
known. 

Dutch  tarras  or  trat$  is  another  substance  nearly  similar,  which  used  formerly  to  be 
imported  from  Holland,  where  it  is  extensively  employed  in  hydraulic  works.  This  is 
made  from  a  porous  lava  found  near  Andemach  and  other  places  on  the  banks  of  the 
Rhine :  it  is  ground  to  powder,  for  the  purpose  of  using  instead  of  Pozzolana.  Its  use 
here  is  now  superseded  by  Parker's  cement,  which  will  be  described  among  etuccoea. 

Groutt  or  liquid  mortar,  is  common  mortar  made  so  fluid  with  water,  that  when  poured 
on  a'course  of  brickwork  when  just  laid,  it  will  run  into  the  joints,  and  cement  the  whole 
together  very  firmly :  this  practice  is  employed  occasionally  where  great  strength  of 
walls  is  required. 

94.  Asphalte  is  a  material  lately  introduced  into  building,  and  which  has  some  valuable 
properties.  It  is  a  bituminous  substance,  found  in  various  places ;  but  perhaps  the  best 
known  to  us  is  that  brought  from  the  south  of  France,  where  it  is  found  near  the  towD 
of  Seyssel,  on  the  east  of  the  Jura.  It  is  there  dug  as  a  calcareous  stone  impregnated 
with  bitumen :  this  is  pounded  and  exposed  to  a  strong  heat,  by  which  the  whole  is  fused 
or  rendered  soft ;  when  oooled,  it  is  made  to  form  a  hard  cement.  The  asphalte  is  used 
in  various  ways,  mixed  with  sand,  gravel,  pebbles,  dec,  according  to  the  various  uses  to 
which  it  is  applied.  It  has  been  largely  employed,  instead  of  stone,  in  the  trottoirt  ox 
side  pavements  in  Paris  and  other  traces ;  and  examples  of  this  kind  may  be  seen  in 
various  places  in  London,  whicb^  appear  to  answer  very  well.  This  would,  no  doubt,  be 
imitated  Qftener,  but  that  our  abundance  of  good  stone  renders  it  less  necessary  to  use 
this  xesoufce.  It  is  very  useful  as  floors  in  xiffices  of  buildings  of  various  kinds,  being 
perfectly  tight,  warm,  and  impervious  to  vermin.  It  is  said  likewise  to  form  excellent 
walks  in  gardens,  and  succeeds  in  terrsces  where  damp  prevails.  It  is  said  to  be  little 
inflammable*,  but  it  is  not  used  here  on  roofs,  though  occasionally  employed  in  this  man- 
ner on  the  Continent.  There  are  some  other  varieties  of  the  asphalte,  but  it  is  difficult 
yet  to  speak  of  their  comparative  merits 

ScBSBCT.  4 — DroSfiM. 

When  the  plan  of  a  house  is  completed,  one  of  the  first  things  to  be  done  is  to  insert 
that  of  the  drains,  and  lo  determine  in  what  way  the  water  from  the  roof  and  other  parts 
should  arrive  at  the  sewers,  cesspools,  or  other  places  for  its  reception. 

95.  The  drains  of  a  hiilding  demand  great  attention  from  the  architect  who  plans  them 
in  the  first  instance,  and  they  also  require  to  be  kept  in  the  most  perfect  order,  to  ensure 
the  safety  of  the  building,  and  the  comfort,  and  even  health,  of  the  inhabitants.  It  is  to 
be  observed,  that  in  the  metropolis  and  its  environs  it  is  necessary  to  comply  ▼ith  the 
regulations  in  the  Building  Act  in  the  construction  of  the  drains,  and  it  is  the  tusiness 
of  the  district  surveyor  to  see  that  nothing  is  done  contrary  to  that  act.  There  should 
be  kept  in  every  house  (though  it  is  seldom  or  never  done)  an  accurate  plan  of  all  the 
drains,  which  ought  to  be  preserved  from  the  time  the  building  was  erected ;  but  if  that 
has  been  neglected,  then  the  first  time  they  have  to  be  repaired  or  opened,  a  plan  should 
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^  mate  to  refer  to  at  any  time.  In  thia  not  only  the  course  of  the  drains  ehouM  be 
■eoorateiy  marked,  bat  likewise  all  the  cesspools,  sten::h  traps,  and  sink  stones ;  also 
the  geooal  sewer.  It  would  be  still  farther  useftd  if  sections  were  made,  showing  the 
<)uanti^  of  slope  or  eorrent  of  the  drains,  their  depth  below  the  floor,  pavemeot,  &c. 
For  vsat  of  soch  a  j^an,  it  is  difficult  to  conoeiYC  the  trouble  which  occurs  when  drains 
get  out  of  order ;  and  sometimes  much  unnecessary  expense  is  incurred,  and  CYcn  seri- 
ous mistakes  are  made  from  the  bricklayer  who  may  be  employed  not  knowing  their  true 
course.  PaTements  and  floors  most  be  taken  up  and  deranged,  in  order  to  disooter 
them^  or  work  is  carried  on  erroneously,  and  fails  of  its  object. 

Afl  small  drains  that  it  is  necessary  to  open  occasion- 
ally when  they  require  claaning  •ut,  should  be  of  the 
fbnn  of  a.  Jig.  23,  with  concaye  or  arehed  bottoms,  and 
the  tops  flat  and  corered  with  flag  stones  or  paving  tiles 
set  in  cement.    The  ooncaTo  boUom  enables  the  water 
to  collect  better  together,  and  to  more  more  freely  than 
when  the  bottoms  are  flat.    Barrel  drains  6,  Jig.  23,  are 
the  strongest,  but  as  they  cannot  be  opened  without 
breaking  them  n^  they  are  only  used  where  there  is  a 
consideTable  &Ik,  and  where  they  are  not  required  to  be 
frequently  opened.    The  fall  in  a  drain  should  not  be  less 
than  a  qnaxter  of  an  inch  in  a  foot    Sewert  are  generally 
boiit  of  the  form  leprcseDted  at  c.  Jig.  33. 

96.  It  is  of  great  impertanee  that  the  drainM  should  be  executed  m  a  workmanlike  maimer ^ 
and  a  proper  correct  giren  to  cany  oflT  the  water.  If  they  are  built  in  a  careless  and  in- 
suflideot  manner,  the  house  is  Tory  like^  to  prove  forever  damp  and  unhealthy.  They 
should  be  constructed  of  sound  bncks  with  Roman  cement,  and  every  precaution  should 
be  taken  to  make  them  perform  their  office  with  as  little  looking  at  as  possible. 

97.  When  nothing  presents  the  fovl  air  of  iraine  from  coming  oat  through  the  apertures 
by  which  the  water  goes  down*  the  consequence  is  extremely  dis-  ^  e  f 
agreeable,  and  even  injurious  to  health ;  and  to  obviate  this  eflTect,  " 
the  contrivance  called  a  hell  tteneh  trap  is  made  at  every  sink.  Fig.  ^  ^ 
24,  a,  A,  c,  represents  the  section  of  a  portion  of  a  hollow  cone  of 
metal,  having  a  short  pipe  in  the  middle  b,  d ;  and  water  is  put  into 
this  cone  up  to  the  level  a,c.  A  loose  perforated  cover,  c,  /  (see 
section,  and  also  the  j^.  below)  is  made  to  rest  on  a  shoulder  on  the 
top  of  the  cone,  and  this  cover  is  perforated  with  two  circles  of  holes ; 
on  the  lower  side  of  this  cover  a  hemispherical  cup  is  fixed,  the  edges 
of  which  dip  under  the  surface  of  the  water.  When  water  of  any  e 
kind  is  thrown  on  the  cover,  it  passes  down  through  the  holes  and 
finds  its  way  under  the  edges  of  the  inverted  cop,  &wn  through  the 
tube  d,  and  so  into  the  drain ;  but  if  any  foul  air  should  come  back 
the  same  way,  before  it  gets  out  it  would  have  to  pass  through  the 
water ;  but  from  its  levity  it  lodges  in  the  top  of  the  hemispherical 
cup^  and  cannot  descend  through  the  water,  except  more  pressure  was  exerted  than  is 
usually  the  case ;  hence  the  cap  dipping  into  the  water  is  a  complete  trap  or  stop  for  the 
air,  and  effectually  hinders  any  bad  smell  or  other  noxious  effiuvie  ftom  coming  upfrom 
drains,  which,  inde^,  should  never  be  without  this  simple  but  useful  contrivanee.  These 
traps  likewise  prevent  the  intrusion  of  rats,  <&c.  This  apparatus, 
however,  is  sometimes  liable  to  be  deranged  by  neglect  or  baa  usage ; 
and  it  \s  proper  to  construct  another  kind,  of  brickwork.  Some- 
where in  tiie  course  of  the  drain  let  there  be  sunk  a  small  square 
wen,  Jig.  25,  g,  g,  built  round  with  bricks  laid  m  cement,  and  plas- 
tered on  the  inside  with  tha  same,  so  as  to  be  completely  water- 
tight and  remain  always  filled  with  waler.  Across  this  well  let 
there  be  a  jnece  of  paving  stone  so  fixed  that  its  top  may  touch  the 
cover  of  the  drain,  and  its  lower  edge  dip  below  the  surface  of  the  water  in  this  trap  or 
wefl.  On  the  same  principle  as  tha  bell  trap,  no  air  can  pass  along  the  drain,  it  being 
stopped  by  the  water  below  the  stone. 

A  cheap  trap  may  be  constructed  of  common  red  earth- 
enware, to  be  used  in  jUaces  whese  any  waste  water  goes 
lown  to  a  drain.  In  jSg.  26,  a,  &,  c  represents  a  ^iece  of 
ioane  pottery^  of  which  the  horizontid  part,  a,  &,  is  about 
nine  inches  square,  perforated  with  holes ;  from  the  un- 
der side  of  this  the  piece  e  projects,  and  dips  into  the 
water  that  will  always  remain  in  the  square  receptacle 
d,  and  which  will  overflow  and  fall  down  by  e  into  the 
drain. 

In  cities  and  large  towns  the  drains  are  carried  into  the  common  sewere ;  but  in  places 
vbere  there  aio  no  sewers,  it  is  necessary  to  carry  the  drains  to  some  place  where  t/^ 
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\rater  can  be  discharged  without  causing  a  nuisanci;.  Cesspools  or  tanks  bricked  round 
are  sometimes  sunk  to  receive  what  is  brought  by  the  drains ;  but  these  should  be  aToid- 
ed  as  much  as  possible,  as  they  sometimes  generate  foul  air  that  renders  the  |dace  iin-^ 
healthy.  If  used,  their  situations  should  be  well  covered  and  marked,  and  they  shoalil 
never  be  placed  near  the  foundation  of  a  building,  but  sunk  at  some  distance  from  it.  If 
the  situation  admits  of  it,  the  drains  should  empty  themselves  into  some  running  stream, 
whence  the  foul  matter  may  be  carried  away,  or  be  discharged  into  some  place  so  fat 
removed  as  not  to  injure  the  air  of  the  dwelling  by  its  noxious  effluvia. 

98.  The  aewers  of  London^  in  modern  times,  stand  unrivalled  for  extent  and  excellent 
construction,  and  to  this  must  be  attributed  much  of  the  increased  salubrity  of  the  me- 
tropolis, although  a  good  deal  remains  to  be  done  to^ender  ihem  adequate  to  the  wants 
of  so  immense  a  population.  The  great  sewers  are  placed  at  such  a  depth  as  to  drain 
even  the  lowest  parts  of  the  basement  stories,  a  circumstance  which  struck  with  aston- 
ishment some  engineers  who  were  lately  sent  from  Paris  to  collect  information  on  this 
subject.  In  most  cities  and  towns  all  that  is  attempted,  in  the  way  of  drainage,  is  to 
get  rid  of  the  mere  surface  water,  and  where  this  is  neglected  dangerous  fevers  are  tlm 
rre<]uent  result. 

Sub  SECT.  5. — Foundation. 

99.  To  secure  the  strength  and  stabUitjf  of  an  edifice^  the  foundation  must  he  laid  in  a  sound 
attd  substantial  manner ;  and  yet  this  is  too  often  executed  very  negligently,  from  which 
result  settlements  and  cracks  in  the  walls,  defects  generally  incurable,  except  at  a  vast 
expense,  and  endangering  the  safety  of  the  buildings.  A  house  built  upon  a  rock  ia 
proverbially  safe,  but  all  rocks  are  not  good  to  build  upon,  only  such  as  are  of  a  firm 
texture.  Some  knowledge  of  the  geological  structure  of  the  country  would  be  useful,  in 
eoabling  the  architect  to  judge  well  of  the  nature  of  the  ground ;  sometimes  boring  to 
some  depth  will  be  prudent,  and  every  precaution  should  be  employed  to  avoid  errors 
and  failures  in  the  foundation.  It  is  a  good  rule  never  to  trust  to  "  made  ground,"  that 
is,  such  as  has  been  disturbed  by  man,  but  to  dig  the  trench  for  the  foundation  down  tc 
the  original  stratum ;  because  no  earth  that  has  been  once  disturbed  ever  becomes  so 
firm  as  at  first.  No  ground  where  there  are  natural  springs  should  be  built  upon,  except 
great  care  be  taken  that  they  are  well  determined  and  arched  over.  Clay,  gravel,  or 
even  sand,  may  make  a  very  solid  foundation,  provided  their  original  beds  are  reached, 
and  there  be  no  springs  to  affect  them.  AO  London  is  built  upon  sandy  gravel,  and  the 
foundations  are  sufficiently  durable  when  they  have  been  built  properly. 

100.  No  general  rule  for  the  depth  of  foundations  can  apply  to  every  case,  such  as  that 
given  by  Palladio,  that  they  should  be  one  sixth  of  the  height  of  the  building  ;  but  this 
must  be  regulated  by  local  circumstances.  To  ascertain  the  nature  of  the  bottom,  the 
ground  should  be  struck  hard  with  the  hammer ;  if  it  shakes,  it  is  loose  ;  if  small  parts 
only  are  soft,  they  may  be  removed,  though  it  is  best  to  have  all  the  foundation  level. 
When,  notif«-ithstanding,  the  ground  is  not  thought  sufficiently  firm,  recourse  must  be  had 
to  somo  precautions.  Piles  may  be  driven,  and  over  them  oak  planks  may  be  laid ;  or 
planks  a^one  may  be  put  in  the  bottom  of  the  trench  :  charring  the  outside  of  these  will 
make  them  endure  longec  Large  blocks  of  stone  may  likewise  be  laid  down,  particularly 
at  the  corners. 

101.  If  parts  only  of  the  foundation  are  soft,  arches  may  be  turned  from  one  hard  spot 
to  another.  But  the  best  method  of  securing  the  foundation  is  that  which  is  now  very 
generally  practised,  namely,  to  fill  up  a  certain  depth  of  the  trench  with  what  is  termed 
concrete,  or  pebble  mortar,  which  is  composed  of  thin  mortar  made  with  lime  newly 
slacked,  and  clean  pebbles  or  stone  chippings ;  when  this  becomes  hard,  which  it  does 
in  a  short  time,  the  whole  foundation  seems  as  if  composed  of  a  rock,  which  may  be 
built  upon  without  fear  of  any  cracks  or  settlements.  This  kind  of  mortar  is  by  no 
means  a  new  invnntion,  though  its  use  has  been  of  late  revived ;  for  it  may  be  seen  id 
our  old  castles  and  other  buildings  of  great  antiquity. 

SuBSBoT.  6. — Walls  of  Brick  and  of  Stone, 

102.  The  chdee  of  materials  for  walls  must,  in  some  degree,  be  determined  by  the  local- 
ity, the  comparative  price,  the  style  of  the  structure,  the  objects  in  building  as  far  Sfi 
duration  is  concerned,  and  many  other  points  which  may  vary  with  different  individual* 

'P.e  materials  in  general  use  are  brick,  stone,  and  earth  or  Pisd.  The  Building  Act  rt^ 
.loires  that  the  materials  of  walls  should  be  of  brick,  slone,  or  artificial  stone,  and  no 
tiiiiber  to  be  used  in  them,  except  such  as  is  necessary  for  planking,  bridging,  or  piling 
the  foundation ;  and  for  templets,  chains,  and  bonds,  and  also  the  ends  of  girders,  beams, 
puilins,  binding  and  trimming  joists,  or  other  principal  timbers,  observing  always  to  leave 
8i  inches  of  solid  brickwork  between  the  ends  and  sides  of  such  timbers  and  the  timbers 
of  adjoining  buildings. 

103.  The  thickness  of  walls  must,  of  course,  be  regulated  by  the  height  and  number  of 
stories  in  the  mansion,  and  the  materials,  whether  of  stone  or  bricks.  It  is  to  be  oIk 
served  that  in  brick  walls  the  thickness  is,  in  some  degree,  regulated  by  the  size  of  the 
bricks :  thus  a  wall  may  be  1.  2,  or  3  bricks,  or  U,  2^,  3^,  <Scc.,  but  it  cannot  be  7|,  2| 
•lic..  since  the  bricks  cannot  U        properly.    In  stone  walls  there  is  no  such  limitation 


BINT8    ON   THE  PRACTICE   OF  BUILDING. 


» 


:-l 


r^P. 


104.  Tike  kwesi  pari  of  tht  walU  ts  tecknUsJly  uUed  Ike  footings  which 
should  be  eoDsiderably  thicker  than  the  wall  aboTe,  duni^ishing  to  that  of 
the  waQs  b/  a  aet-oflT  in  each  course  as  it  rises.  This,  as  well  as  the  thick- 
ness of  the  waB,  is  regulated  b/  the  Building  Act,  and  there  can  be  no  better 
rule  than  to  attend  to  its  instructions,  even  when  the  building  is  oat  of  its 
limits.    In  the  first,  second,  and  third  rates,  the  footing  must  have  a  width 
at  least  nine  inches  noore  than  the  thickness  of  the  waQ  above,  and  the  top 
of  it  shall  be  at  least  six  inches  below  the  surface  of  the  lowest  ground  or  adjoining  area 
and  at  least  12  inches  below  the  surface  of  the  lowest  floor  in  the  house. 

105.  Party  weaOs  are  those  which  divide  one  house  from  another ;  they  must  be  bnilt 
vith  good  bricks,  and  the  Boilding  Act  is  very  particnlar  in  requiring  them  to  be  of  a  cer- 
tain thickness,  according  to  the  several  rates.  No  external  wall  can  be  converted  into 
a  party  walL 

10&  When  *ume  is  empUyed^  the  architect  must  be  guided  partly  by  the  strength  of  his 
materials.    The  operaiioa  of  preparing  the  scaffolding,  and  raising  the  waU  with  strict 
adherence  to  the  dimensions  marked  in  the  working  drawings,  ure  subjects  of  too  techni- 
cal a  nature  to  be  entered  into  here,  and  most  be  left,  in  a  great  measure,  to  the  skill  of 
the  tradesmen,  superintended  by  the  surveyor.    A  few  general  hints  may  be  mentioned 
as  things  to  be  attended  to.    Care  being  taken  to  provide  the  best  bricks  and  mortar,  and 
that  the  bricklayer  uses  what  is  technically  called  the  proper  bond  in  building,  the  waU 
should  not  be  run  up  too  hastily,  aUhongh  most  persons  are  desirous  of  exp^iti^n ;  in 
particular,  one  part  shoidd  never  be  worked  up  higher  than  another  above  a  few  ieet  aft 
a  time,  since  all  walls  settle  or  shrink  a  little  when  newly  built,  on  account  of  the  soft- 
ness of  the  moftxr^  and  i(  the  work  be  carried  up  too  rapidly,  cracks  are  apt  to  occnr 
from  aneqnal  settling. 

107.  hi  dry  weather  it  it  useful  to  wet  the  bricke  before  they  are  laid  dowp,  in  order  thai 
the  mortar  may  adhere  to  them  better ;  and  care  should  be  taken  that  the  bricklayer  fill 
m  properly  the  cavities  that  may  happen  in  the  centre  of  the  wall,  which  they  are  apt  to 
oeglecL  Walls  should  not  be  built  in  frosty  weather,  since,  if  the  mortar  should  happen 
to  freeze  while  it  ib  wet  or  new,  it  will,  on  thawing,  crumble,  and  its  adhesive  property 
be  totally  destroyed ;  therefore  such  wall  will  have  no  strength  or  durability.  In  stormy 
and  rainy  w^eatfaer,  the  top  of  the  new  wall  should,  if  possibfe,  be  covered  with  straw  or 
boards. 

108.  Sataad  wuUeriaU  shmdd  he  tuei  in  the  loweet  part  of  the  leaU,  although,  from  this 
part  being  concealed,  it  is  too  often  the  practice  to  introduce  materials  of  inferior  quality 
Place  bricks  should  never  be  permitted,  and  only  the  hardest  stocks  employed :  if  they 
should  be  somewhat  overbomed,  so  as  to  be  in  some  degree  vitrified,  and  unfit  for  the 
upper  part  of  the  wall,  they  may  do  well  in  the  foundation.  When  there  are  piers  in  the 
wall  which  have  to  support  great  weights,  it  may  be  proper  to  tnm  reversed  arches,  as 
ia  %  28,  to  distribate  the  pressure  properly  and  prevent  settlements. 


109.  WJbcn  weJU  are  required  ta  be  very  eirong,  it  is  a  good  practice  to 
pour  some  liquid  mortar,  or  fr/n^t  on  the  brickwork  at  every  five  or  six 
coorses  which  wfli  fill  the  joints,  and  set  very  firm.    Also  to  prevent 
any  damp  from  rising  in  the  basement  story,  which,  in  some  situations, 
is  apt  to  be  the  caae,  it  is  well  to  lay  a  couple  of  courses  of  bricks  in 
Rmnan  cemesi,  or  asphalts,  a  little  above  the  foundation,  as  this  will  ^gftcrrnnrfy^ 
prove  impenetrable  to  the  wet ;  or  a  row  or  two  of  strong  slates  im-  ^jjUiiiiX^ 
bedded  in  eemeot  may  be  laid  in  the  same  place.    It  should  be  a  rule    T      .       I 
never  to  be  broken,  that  the  earth  should  not  be  suffered  to  lie  against    D       ^       | 
any  part  of  the  wall  of  the  basement  story ;  since,  if  it  does,  that  part 
of  the  wall  is  sore  to  be  always  damp  within :  an  area,  more  or  less 
wide,  shookl  be  dog  out  quite  round  the  building.   Kitchens  are  some- 
Umes  rendered  oobealthy  and  scarcely  habitable,  and  the  whole  house 
afleeted  by  damp  and  bed  air,  from  neglect  of  this  precatition. 

HO.  The  wall  tmer  aU  opemnge,  such  as  deon  and  windows,  is  sup- 
ported on  the  instde  by  linteis  of  timber ;  but  on  the  outside  by  brick . 
arehes.  These  are  o€  various  kinds;  Oyfig.  S9,  is  a  semicircular  arch, 
the  stfOHgest  o(  uxsy.  b,  in  a  flag  eegment  arch,  executed  over  windows 
ia  bousee  &[  the  most  ordinary  kind  of  brickwork,  e,  is  an  arch  used 
^here  great  strength  ie  required ;  a  wooden  lintel  is  put  over  the  open- 
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mft  and  a  segment  arch  placed  thus  to  relieve  the  lintel  from  the  saperincumbent  wei^t 
d  18  the  mode  of  fonning  the  brick  arches  in  houses  of  the  best  class :  here  the  lower 
Dart  of  the  bricks  forms  a  straight  line  instead  of  a  curve,  and  the  bricks  are  cut  and  mb 
bed  so  as  to  be  all  of  the  wedge  form :  these  last  are  termed  gauged  arches,  and  rercffc 
to  be  Tery  well  set  with  apsmall  joint,  otherwise  the  bricks  give  way  and  fall  down. 
111.  The  stone  sills  of  vrindows  are  those  pieces  at  the  bottom  {a.  Jig.  30)  which  peic- 

ject  from  the  wall  about  two  inches  to  turn  off  the  rain,  and  pre- 
vent it  from  running  down  on  the  wall.  These  are  always  left 
out  until  the  brickwork  has  had  time  to  settle  completely ;  fbr, 
as  the  piers  on  each  side  of  the  window  press,  by  their  weight, 
more  than  the  brickwork  immediately  under  the  opening  of  the 
Fig.  20.  window,  if  the  stone  sill  were  to  be  put  in  while  the  brickwork 

was  in  the  act  of  settling,  the  two  ends  of  the  stone  would  receive  more  pressure  than 
the  middle,  and  would  consequently  break.  Afler  the  wali  has  completely  settled,  or,  as 
it  is  called,  "  come  to  its  bearing,**  the  stone  sills  are  put  into  their  places. 

113.  The  coping  of  walls  is  the  course  of  stone  that  is  put  on  the  top,  and  it  is  very  im- 
porOint  that  this  should  be  of  a  good  material.  Portland  is  the  best  of  what  is  used  in 
London.    Yorkshire  stone  is  put  in  inferior  houses. 

113.  With  respect  to  the  manner  of  building  toalls,  in  the  best  houses  where  the  feeing 
IS  of  stone,  the  latter  is  squared,  hewn,  or  rubbed,  and  laid  with  regular  joints.  The  in- 
side «f  the  wall  is  sometimes  of  brick,  or  rouglr  stone,  and  the  outside  casing  of  smooth 
ed  stone,  termed  ashlar ;  in  this  case  the  aalUar  should  be  well  bonded  with  the  backing. 
Even  when  the  walls  are  of  brick,  stone  is  required  for  certain  parts,  as  kerbs,  steps, 
landings,  columns,  string  courses,  cornices,  coping,  balustrades,  and  paving  of  baUs,  dtc., 
though  some  of  these  are  now  executed  in  Parker's  cement. 

114.  Walls  buili  with  stones  not  hewn,  and  brought  to  a  smooth  face,  are  called  rttbbU 

walls ;  and  they  may  be  uncoursed  or  coursed,  and  be 
laid  dry,  or  with  mortar.  When  nncoursed,  the  stones 
are  used  of  all  sizes  as  they  come  out  of  the  quany, 
the  interstices  of  the  large  being  fiUed  up  with  smaller 
ones  (see  a,  Jig.  81),  and  sometimes  they  are  hammer 
dressed  on  the  face.  When  the  wall  is  coursed,  the 
stones  for  each  course  being  selected  of  the  proper 
size,  and  rough  dressed,  they  are  laid  as  at  b.  This 
mode  of  building  is  much  used  in  country  places,  where 
stone  is  plentiful ;  and  the  mason's  work  may  be  ooir- 
ered  with  stucco  or  rough-cast. 

116.  Pisi,  or  earth  compressed  in  mould,  is  a  ma- 
terial very  common  in  some  parts  of  France,  and 
houses  built  in  this  way  are  both  warm  and  oomfoit- 
able ;  but  it  is  little  employed  in  this  country.    Walls 
ol  mud  and  straw  are  confined  to  cottages,  and  are  not  to  be  recommended. 

SuBsxcT.  7. — Chimneys. 

116.  The  situation  of  aU  ths  chimney  Jire]^esha9ing  been  determinid  in  the  gra^ 
the  bricklayer  proceeds  to  set  them  out  with  care,  and  the  caipenter  to  lay  his  joists  ac- 
cordingly. 

1 17.  The  Building  Act  requires  that  there  shall  be 
no  timber  over  the  opening  of  any  chimney  for  sup- 
porting the  breast,  but  that  there  shall  be  an  arch 
of  brick  or  stone,  or  an  iron  bar ;  and  no  timber 
shall  be  laid  in  the  wall  under  the  hearth  of  any 
diimney  nearer  than  eighteen  inches  tnym  the  sur- 
face  of  the  hearth.  The  hearth  of  every  chimney 
shall  be  laid  on  brick  or  stone ;  and  the  chimney 
shall  have  a  slab  of  stone,  marble,  iron,  or  tile,  at 
least  eighteen  inches  broad,  and  one  foot  looget 
than  the  opening  of  the  chimney ;  such  slab  shall 
be  laid  upon  brick  or  stone  trimmere.  In  party 
walls  there  is  to  be  thirteen  inches  of  bridnvork 
between  the  backs  of  chimneys  on  each  side  of  the 
wall. 

118.  s,  ft,  e  {Jig.  82)  rej^emnts  the  ^an  of  a  chim. 
ney ;  df  g,  h,  %  toe  the  joists,  and  /  is  a  short  joiali 
caued  a  trimmer,  let  into  the  trimming  joists  g  and 
A,  at  the  same  distance  from  the  wall  as  the  maible 
slab  is  to  come  into  the  room.    This  trimmer  is 

r    shown  at  SI,  in  the  section  above,  supposed  to  be 
l^.ti.  taken  through  the  dotted  line  in  the  plan.    The 
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ii«e  ol  tLhiB  trimmer  is  to  support  the  end  of  a  very  flat  brick  areb,  seen  in  the  section, 
extending  from  tha  wall ;  this  arch  must  be  so  flat  as  to  be  wholly  incladed,  together 
with  the  thickness  of  the  hearth,  in  that  of  the  floor.  The  breadth  of  the  brickwork  of 
the  chimnej  at  h  and  c  is  obliged,  by  act  of  Parliament,  to  be  such  that  no  woodworic  may 
lie  nearer  to  the  floes  than  nme  inches.  The  whole  of  the  hearth  and  slab  thos  restcf 
upon  hridLB  as  a  security  from  fire.  The  depth  of  the  chimney  in  the  wall  is  left  to  the 
architect ;  but  it  is  generaUy  from  two  feet  six  inche*  to  eighteen  inches.  The  thick- 
ness of  the  brickwork  of  the  chimney  breast,  n,  has  been  usually  foar  inches ;  and  it  ia 
sopported  upon  a  slightly  curred  iron  bar.  No  flue  is  now  permitted  to  be  built  with  an 
angle  less  than  135  degrees,  unless  the  same  shall  be  proviaed  with  proper  openings,  not 
leas  than  nine  inches  square,  and  proper  close  iron  doors,  and  frames  inserted  in  such 
openings,  whereby  such  flue  may  be  swept  by  machinery ;  and  every  salient  or  project- 
ing anipe  within  such  place  shall  be  rounded  off  four  inches  at  least,  and  shall  be  pro- 
tected by  a  rounded  iron  bar.    See  Sect.  10,  Book  II. 

119.  Pt'Uns  ftt*  yarU  m  bvildingj  requiring  great  care,  have  been  eontirucUd  with  leas 

ztare  than  cbiioneys,  fireplaces,  and  flues.   The  inside  of  the  latter  has  been  daubed  over 

with  a  kind  of  mortar,  having  in  it  a  mixture  of  cow-dung  to  prevent  its  peeling  oflT,  but 

which  is  liable  to  come  off  in  sweeping.    Were  the  form  of  flues  circular  in  the  plan,  in 

stead  of  being  rectangular,  as  they  almost  always  are,  they  would  be  more  easily  cleaned, 

there  being  Oien  no  angles  for  the  soot  to  lodge  in,  and  they  would  likewise  draw  better ; 

but,  in  that  case,  a  particular  form  of  bricks  must  be  employed,  except  the  bricklayer 

ooidd  manage  with  the  ordinary  brick  and  Parker's  cement,  with  which  the  inside  should 

be  made  perfectly  smooth.    But  since  the  practice  of  sweeping  chimneys  by  climbing 

boys  is  abolished,  many  improvements  will,  no  doubt,  be  made  in  the  construction  of 

floes.    For  the  construction  of  chimney  fireplaces,  see  Book  II.,  "  On  Warming  Bomes- 

ticEdiflcesL" 

ISO.  Ciffldiey  lopt, — ^These  are  often  ne^ected  by  the  architect,  and  left  to  the  brick- 
hjwr.  Nothing  can  be  more  unsightly  than  the  appearance  of  a  plain  stack  of  chimDeyt 
canying  a  row  of  common  red  chimney  pots,  as  a,  fg, 
13.  Much  more  taste  was  displayed  by  our  ancestors, 
who,  in  old  English  mansions,  designed  the  chimney 
shafts  in  an  ornamental  manner,  that  is  now  imitatd 

in  Elizabethan  or  Gothic  bouses ;  but  the  style  of  a  -^  rrrrTmrrr 

Grecian  edifice  demands  different  designs.    The  ar-    j  UTlTiJuir 

chitect,  however,  should  avoid  the  usu^  absurdity  of    i  ' 

a  finishing  cornice  supported  by  modillions  of  any  kind,  'v*  ^^ 

as  at  A,  since  these  represent  the  ends  of  joists,  an  idea  entirely  incotisistent  with  the  na- 
ture of  a  chimney  shad.  Chimney  pots  are  fVequently  made  square,  as  at  ^  and  have  a 
better  effect  than  the  usual  round  ones,  which,  independently  of  their  form,  have  a  char- 
acter of  meanness,  derived,  perhaps,  from  association  of  ideas,  which  condemns  them  to 
the  poorest  class  of  houses.  The  cowls  to  prevent  smoke,  too  often  disfiguring  them, 
are  proofs  of  ill-constructed  chimneys,  except,  indeed,  there  are  local  circumstances  that 
may  excuse  the  builder. 

SuBsxcT.  8. — Pointing  Brickwork, 

fill.  Pcimting  is  filling  in  the  joints  of  the  brickwork  with  mortar,  or  restoring  this 
when  it  has  been  attacked  by  frost  while  the  building  has  been  going  on,  or  where  it  has 
become  decayed  through  time.  The  old  mortar  is  first  raked  out  by  the  labourer ;  the 
bri^dayer  then  wets  the  joints  with  a  brush,  and  fills  them  up  with  mortar  containing  a 
proportion  of  black  scales  from  the  smith's  forge,  which  makes  a  very  hard,  dark  hiut 
nkmtmx ;  or  Parker*8  cement  may  be  used :  this  is  called /a/  pointing.  If  great  neatness 
Is  required,  the  whole  wall  is  well  washed  and  eohrared  before  the  pomting  is  done,  and 
a  Teij  neat  straight  line  is  also  added  by  white  putty,  and  cut  very  smooth,  which  is 


SuBSKOT.  9. — Stuccoes  and  Rmtgh^aat 

lt2.  Stuccoes. — ^These  are  compositions  with  which  walls  are  coated,  to  produce  an 
imitation  of  stone ;  but  it  had  long  been  found  very  difficult  to  form  a  durable  stucco  for 
the  external  parts  of  houses  in  this  country. 

133.  Tks  exaUent  stucco  now  familiarly  known  in  London  hy  the  name  of  Roman  cement, 
ia  improperly  so  called,  because  it  is  not  the  cement  used  by  the  Romans.  Its  original 
name  of  Parker's  cement  should  be  retained,  because  it  was  a  discovery  made  by  Mr. 
Parker  about  forty  years  ago,  who  still  manufactures  it.  Certain  nodules,  consisting  of 
indurated  clay  with  some  lime  and  iron,  known  long  to  geologists  by  the  name  of  the 
Lndns  Heimontii,  or  Septaria^  were  found  by  him  to  possess  the  property  of  setting  very 
haid  when  homed  and  ground  to  powder,  and  made  into  a  mortar  mixad  up  with  lime 
and  sand ;  this  mixture  becomes  hard  in  a  few  minutes ;  so  quickly,  indeed,  that  no  more 
of  the  ceoient  can  be  used  at  a  time  than  can  be  worked  up  with  the  trowel  or  otiber  tool 
hmnediately,  as  it  sets  almost  trader  the  workman's  hands.  When  property  executed,  it 
I  dU  appear  erer  to  fail,  or  scale  oflf  the  walls,  as  almost  all  foraer  stuccoes  were  found 


60  ON   TH£  0O»1»TTC  KKSHDENCB. 

to  do,  sooner  or  later.  And  not  only  is  it  used  for  the  mirfaee  of  the  walb,  bql  it  la 
worked  into  cornices,  mouldings  of  all  kinds,  and,  in  short,  into  all  the  ornaments  and 
enrichments,  eren  of  Gothic  architecture,  where  stone  alone  couM  formerly  be  employed 
It  is  the  most  perfect  water  cement  in  common  use  in  this  country,  and  is  used  in  all 
eases  where  a  superior  mateiial  of  this  kind  for  building  is  required.  The  nodules  from 
which  it  is  made  are  foind  chiety  in  the  Lon^don  clay  at  the  Isle  of  Shepey ;  Imt  they 
occur  likewise  at  Harwich,  and  at  Whitby  in  Yorkshire.  It  is  to  be  observed  that  ihia 
stucco  will  not. stand  the  fire,  and  therefore  shotdd  not  be  employed  in  setting  grates,  or 
in  any  places  to  which  the  4re  has  access.  All  limestones  having  a  conslderabk  proper 
tlon  of  clay  and  iron  will  afford  a  somewhat  similar  material :  accordingly,  a  pretty  good 
f»tucco  is  made  from  the  lias  limestone ;  but,  though  cheaper,  it  is  inferior  to  Parker*s. 

124.  Hamlin's  mastk  is  another  cement  having  valuable  properties.  It  is  an  invention 
of  Loriat  of  France,  a  centuiy  ago,  though  patented  here.  Linseed  oil  is  used  in  it,  and 
being  extremely  beautiful,  it  is  sometimes  used  to  cover  Parker*s  or  other  cement  in  a 
thin  coat.  It  is  very  durable,  but  expensive.  It  has  one  advantage,  that  when  applied 
to  the  walls  of  apartments,  they  may  be  papered  immediately. 

125.  MartiiCt  paterU  cement  is  a  new  composition  which  is  described  as  having  some 
good  properties.  It  can  be  made  to  imitate  Portland  stone  or  coloured  tesserae,  aa 
well  as  marble.  It  is  perfectly  hard,  and  extremely  durable.  Mouldings  can  likewise  be 
easily  formed  with  it,  and,  consequently,  walls  may  be  paneled.  It  is  of  moderate 
expense. 

126.  Keene't  patent  nuarble  cement  is  a  late  invention,  and  appears  to  be  approved  of. 
It  is  of  various  kinds.  The  coarse  qualities  form  a  paving  not  distinguishaMe  from 
stone  in  colour  and  hardness,  but  at  less  price  \  one  variety  is  a  close  imitation  of  mar- 
ble. Our  limits  will  not  permit  us  to  describe  various  other  stuccoes  that  have  been 
invented  and  tried,  which  is  the  less  to  be  regretted,  since  most  of  them  have  failed,  and 
are  of  little  use. 

127.  Rough-ciuting  \9  a  cheap  and  durable  method  of  finishing  walls  instead  of  stucco, 
diid  is  well  calculated  to  protect  them  from  the  eflfects  of  the  weather,  but  is  chiefly  em- 
ployed  in  small  houses  and  cottages  in  the  country  buiH  of  rough  stone  or  rubble.  There 
are  two  kinds  of  rough-cast.  In  the  first,  the  wall  receives  a  coat  of  lime  and  hair  laid 
on  smooth ;  and  as  fast  as  a  certain  portion  of  it  is  covered,  the  rough-cast  is  thrown  or 
■plashed  against  the  wet  mortar  with  a  large  troweL  This  rough-cast  is  made  by  re- 
ducing very  fine  gravel  or  coarse  sand  to  a  uniform  size  by  siflinff  or  screening,  and 
washing  the  earth  away  from  it.  This  is  mixed  with  newly-slacked  lime  and  water  to 
the  consistence  of  thick  cream.  When  the  plasterer  has  covered  a  part  of  the  wall  in 
the  manner  mentioned,  he  brushes  it  over  with  a  whitewash  Inrush  dipped  into  the  pail 
with  the  rough-cast,  so  as  to  lay  the  whole  smooth  and  even.  The  intense  white  of  tlie 
lime  is  unpleasant  to  a  person  of  taste,  although,  in  some  parts  of  the  country,  many 
delight  in  it ;  but  this  white  glare  may  be  easily  softened,  and  a  stone  colour  produced, 
by  putting  into  the  mixture  a  sufilcient  quantity  of  yellow  or  stone  ochre,  or  Spanish 
brown,  or  ochre  with  brown  or  black,  to  produce  the  desired  tint.  It  will  be  necessary 
to  try  the  colour  on  a  board  or  a  part  of  the  wall,  and  to  let  it  dry  to  determine  the  exact 
tint,  and  to  put  more  colour  or  more  lime  and  sand  till  the  tint  be  adjusted.  Either  a 
sufficient  quantity  should  be  made  for  the  whole  building,  or  very  great  care  most  be  taken 
to  get  the  same  tint  in  every  quantity  that  is  used,  or  the  colouring  will  look  patchy ;  and 
it  is  to  be  observed  that  the  tint  given  most  be  very  light,  otherwise  it  may  be  worse  than 
pure  white. 

Another  method  of  rough-easting  is  also  used.  Upon  the  first  coat  of  lime  and  hair  there 
is  thrown,  while  it  is  yet  in  a  soft  state,  a  quantity  of  very  small  angular  fragments  ot 
stone,  as  limestone,  granite,  dec.  These  fragments  being  pressed,  stick  in  the  mortar* 
and  are  firmly  fixed  there  when  the  latter  is  dry  and  hard.  This  mode  is  much  practised 
in  Bristol,  where  broken  spar  from  the  quarries  gives  a  rich  glittenng  appearance  to  the 
houses  done  with  it. 

128.  A  colmmng  far  outside  waUs  may  be  made  of  fresh-slacked  lime,  to  which  a  little 
sulphate  of  iron  added  will  give  a  warm  tint.  This  colouring  is  useful  for  a  brick  house 
that  has  become  black  and  dirty :  it  should  be  done  hefore  the  wall  is  fresh  pointed,  and 
if  the  tint  be  well  chosen,  the  house  will  look  nearly  as  if  just  built. 

Painting  stone  or  stuccoed  wiUls  with  oil  colours  has  been  found  sometimes  a  good  prao* 
lloe,  and  preserves  them  veiy  much. 

129.  Limewhiting  is  a  wash  made  by  mixing  quick-lime  with  water  alone,  and  laying  it 
on  ^th  a  la^e  flat  brush.:  it  is  used  for  areas  and  similar  places.  If  required  not  to  K>e 
capable  of  hemg  rubbed  ofl^,  some  coarse  size  may  be  added. 

An  excellent  Ume-ioash  for  walls  or  hoarding  of  out-houses  or  cottages  may  be  made  *as 
follows  :  Half  fill  with  water  a  tub  of  six  or  eight  gallons,  and  add  to  it  as  much  of  cleani 
■harp,  and  rather  coarse  sand,  and  of  Dorkirg  lime  fresh  burned,  in  about  equal  quanti- 
ties, as  will  make,  when  it  is  well  stirred  up  and  mixed,  a  wash  of  about  the  thicknest 
of  cream.  Lay  this  oa  the  walls  with  a  large  brush,  taking  care  to  stir  up  the  mixture 
•ivenr  time  the  brush  is  dipped  into  it,  so  as  to  take  up  as  much  sand  as  possible.     Tl  c 
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fresh  the  lime  tbe  better,  which,  if  ^ood  kua  proper  for  the  purpose,  will  mfV^  th^ 
water  hot 

130.  Thoog^  the  bricklayer  is  the  first  artificer  who  begins,  yet  the  eaipenter  very  «mni 
comes  iato  actran.  In  the  building  bastaess  a  distinction  is  made  between  the  artificer! 
in  wood  who  assist  in  forming  the  carcass,  and  those  who  execnte  the  finishing  in  the 
same  materiaL     The  first  are  termed  uayinUrt^  the  hitter  ydcnn'*. 

131.  Timber.  The  only  kinds  of  timber  in  common  use  ibr  building  in  this  country  are 
oak,  and  fir  or  wood  of  the  pine  tribe ;  the  fbrmor  is  by  far  the  strongest  and  most  dura- 
ble, but  likwiae  most  expeaaive. 

13S.  By  far  the  best  oak  it  of  English  grt  wtk.    There  are  two  varieties  of  it,  the  Quer 

vu  niter,  or  coaunon  oak,  the  most  abundant ;  and  another  much  more  rare  and  less 

known,  Qmjstcus  sessifora^  distinguished  from  the  former  by  having  k>ng  foot-stalks  to  its 

leaves.     It  is  said  that  the  latter  had  been  employed  in  some  of  the  oldest  wooden  rooft 

in  England*  which  are  usually  supposed  to  be  of  chestnut.    English  oak  is  chiefly  em- 

pk)yed  in  ^ip-boUding,  but  it  is  likewise  used  in  domestic  buildings  whenever  great 

strength  or  durability  is  reqpiired.    It  is  the  only  timber  that  can  be  depended  upon  for 

ground  )oists,  except  the  soil  is  particuiarly  dzy ;  and  it  is  not  liable  to  be  attacked  by 

worms,  from  the  gallic  and  tanoic  acids  which  it  contains.    It  is  also  used  in  window 

and  door  siQs,  and  in  all  socb  parts  as  are  very  liable  to  be  decayed  by  the  weather  or 

damp.    It  was  fbrmcrfy  modi  more  extensively  used  here  before /r  was  introduced,  and 

may  be  seen  in  the  inteoial  finishings  and  carvings  of  ancient  houses.    The  varieties  of 

foreign  oak  are  veiy  considerable,  and  some  of  them  are  imported.    An  American  species 

bruogfat  from  Canada  is  much  inferior  to  English  oak,  being  light,  spongy,  and  not  durable. 

Oak  iB  likewise  brought  from  Norway.    A  kind  of  oak  called  wainscot  is  now  much  em- 

filoyed  in  finishing  and  farnitore ;  this  is  of  a  lighter  colour,  and  comes  down  the  Rhine, 

being  imported  from  Riga.    Oak  fiourishes  best  in  clayey  soils ;  and  it  is  remarked,  that 

the  slower  the  growth  tiie  more  durable  is  the  wood. 

133.  The  terms  Juramd  deal  are  applied  to  the  wood  of  the  pine  tribe,  which  is  particu- 
larly the  ^  buikier's  Umber,"  as  oak  is  that  of  the  ship-carpenter.  The  name  of  ji^  is 
applied  to  logs  which  are  only  squared  with  the  axe,  and  to  the  various  scantlings  sawed 
out  of  them  lor  girders,  joists,  roofing  timbers,  &c.  When  the  wood  is  sawed  into  the 
form  of  planks,  these  are  called  deals ;  whence  this  name,  which  properly  belongs  only 
to  the  farm,  is  often  applied  to  the  material  itself  Vast  forests  of  pine  exist  in  the 
north  of  Europe,  on  both  sides  of  the  Baltic,  in  Norway,  Sweden,  Russia,  Prussia,  Po- 
land, and  Germany,  fit>m  whence  the  timber  is  shipped  for  us  in  the  ports  of  the  Baltic 
and  Norway.  The  best  fir  is  known  to  us  by  the  name  of  Dantzic,  Memel«  Riga,  dus., 
from  the  porta  where  it  is  shipped  under  the  name  of  spars  and  masts ;  and  the  best 
deals  are  brought  in  vast  quantities  from  Christiana  in  Norway,  as  well  as  other  places 


134.  There  ore  tieo  lands  of  pine  teood  prtndpaUy  in  common  use ;  the  red  or  yellow,  and 
the  while.  The  first  is  the  wood  of  the  Pinus  syhestrisy  or  common  Scotch  fir,  whidi, 
containing  a  great  deal  of  turpentine,  is  the  most  durable ;  this,  when  sawn  into  deals, 
is  used  in  woilc  where  strength  and  durability  are  particularly  required  ;  for  instanoe,  the 
best  deal  fioors  axe  laid  with  yellow  deal  Battens  are  a  narrow  kind  of  flooring  boards. 
PUmks  are  veiy  wide  and  thick  deals,  used  for  various  purposes.  White  deal  is  the  wood 
of  the  Pk'sttf  Abiest  or  spruce  fyr,  and  contains  less  tnipentine  than  the  yellow ;  hence  it 
is  not  so  durabie ;  Imt  being  easier  to  work,  and  less  liable  to  warp,  it  is  particularly  use- 
fol  to  the  joiner,  and  is  also  the  cheapest.  A  great  deal  of  Scotch  fir  grows  in  the  north 
of  Scotland,  where  it  is  sawed  up  for  use  in  that  country,  but  this  does  not  come  into  the 
EnglKb  market.  A  few  other  varieties  of  fir  are  grown  In  varioite  parts  of  Britain,  and 
are  eraplojed  in  agricultural  erections,  but  as  they  are  not  common  in  the  building  branch, 
we  need  not  enumerate  them.  We  may,  however,  except  the  larch,  Pinus  lariz^  which 
is  now  extensively  planted  in  Scotland,  and  proves  an  extremely  durable,  as  well  as  beau- 
tiMweod. 

135.  The  American  fine  (Pinus  Strobus)  brought  here  fipom  Canada  is  light,  soft,  and 
of  a  dean  grain,  belonging  to  the  white  pines  }  hence  it  is  very  useful  as  deals  in  many 
parts  oC  joiners'  work,  particularly  as  it  may  be  had  of  extraordinary  widths ;  but  it  is 
■ot  strong  when  used  as  timber. 

1.16.  (kier  kinds  of  toood  occasionally  used  In  building  wtH  be  described  under  ^  Mats' 
nab  for  Foroiture.'^ 

137.  Preservation  of  wood.  It  is  not  only  necessary  that  timber  of  the  proper  kind 
thoQld  be  employed,  but  that  it  should  be  well  seasoned,  by  diying,  before  it  is  pat  int^ 
the  building,  and  no  part  containing  sap  should  be  admitted.  Neglect  of  this  frequent!^ 
is  the  occasion  of  the  disease  called  the  dry  rot,  which  is  a  decay  of  the  wood,  connected 
with  the  gi-owth  of  a  minute  plant  belonging  to  the  tribe  of  fungi,  which,  finding  there  • 
^TouiaUe  situation,  spreads  with  wonderful  rapidity,  and,  fjpeding  upon  the  juioe  of  tbs 
aood^  zedu  :es  the  fibres  to  aa  extremely  brittle  state,  so  as  to  be  useless  as  a  support : 
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and  if  this  be  not  stopped,  the  rot  nil]  in  lime  seize  upon  great  part  of  tlie  WDodnorli 
trough  tbe  building,  and  cause  its  destnictiou.  As  the  growth  of  these  pisnts  is  pro- 
moted bj  confined  eir.  a  free  circiilation  of  sir  prevents  il;  it  is  proper,  therefore,  ill  build- 
inga  of  cooaideiable  naagnitude,  to  provide  for  tbia  by  having  small  opeaings  in  the  waS 
to  allow  the  air  to  circulate  freely  round  tbe  principal  limbers  :  these  apertures  are  closed 
on  the  outside  by  iron  gratings.  When  the  dry  rot  has  commenced  its  ravages,  these 
i»ii  only  be  put  a  stop  lo  by  cutting  out  every  part  in  tbe  least  aiTected,  and  replacing 
them  by  new  and  soimd  materials.  Ft  is  also  useful  Co  char  all  wood  so  introduced,  and 
■o  wash  it  and  all  the  neighbouring  places  with  a  solvlion  of  sulphate  of  iron.  Timbex 
to  be  used  for  building  is,  in  some  cases,  impregnated  with  a  solution  of  corrosive  ssbtt- 
mate,  according  to  Kyan's  patent,  which  is  said  to  prevent  this  disease  ;  bm  as  this  ia 
expensive,  it  is  best  not  to  trust  to  Ibis  or  any  other  preventive. 

138.  It  M  ditirahle  for  duTa&ilUi/  that  there  should  be  as  little  woodwork  as  possible  in 
walla  ;  since,  if  any  of  the  strength  is  made  Co  depend  upon  wood,  should  this  decay,  the 
failure  of  the  wall  must  be  the  consequence. 

1 39.  Ja  all  laod^m  Arict  hotuct,  a  quaiitiiy  of  limhtr  called  bond  timiir  Is  let  into  the 
walls,  to  equalize  the  pressure,  and  tie  the  wbole  together ;  for  brickwork  alone,  as  it  ia 
executed  in  modern  days,  would  not  be  suScient.  A  good  deal  of  the  slrencth  of  the 
walla  depends  upon  the  bond  timber  being  in  BUfGcient  quantity,  snd  properly  placed.  In 
cheap  houses,  built  on  speculation,  the  builder  is  too  apt  to  t>e  scanty  in  this  part  of  the 
work ;  and  sometimes  the  limber  is  not  of  the  best  i^uaGty  ;  when  it  decays,  the  safetj 
of  the  brickwork  is  endangered.  Bond  timber  is  seldom  requisite,  and  is  not  desirable, 
in  the  basement  story :  in  the  parlour  story  there  are  generally  two  or  three  tiers  of  it ;. 
and  the  timber  is  cut  so  as  to  agree  wilh  the  thickness  of  the  bricks.  Pieces  of  this 
bond  timber,  or  of  oak,  called  vwod  bricki,  are  also  sawed  into  short  lengths,  or  that  of  a 
brick,  and  inserted  in  various  parts  of  the  wjQa,  for  the  purpose  of  nairmg  parts  of  the 
joiner's  work  to  ;  where  that  is  adjected,  ii  is  frequently  neceassry  lo  drive  strong 
wooden  plugs  into  the  wall  to  supply  the  want ;  but  this  is  spC  to  shake  and  loosen  the 
wall.  Besides  the  regular  bond  timber,  timbers  oflarger  size  or  scantling  are  laid  at  the 
top  of  each  story,  to  receive  the  joists  of  the  story  above  it.  These  are  termed  wall 
plaia  I  and  care  should  be  taken  that  eacb  tier  is  united  together  so  as  form  an  entire 
oliain  round  the  building,  except  where  the  chimney  flues  come  ;  and  that  ihey  are  prop- 
erly secured  at  the  comers.     The  bond  timbers  are  carried  across  the  windows  at  first. 


proper  bearing. 


.   _ 

and  are  doI  cut  out  until  the  carcass  is  thoroughly  dry,  and  Ihe  waBs  come  to  then 

140.  Ftaor  timLtn.—la  England  floors  ara 
V   almost  always  made  of  wood,  and  ai«  support- 
'   ed  by  beams  called  jtUti.    At  the  completion 
of  each  story  by  tbe  bricklayer,  the  carpenter 
puts  down  the  vartoua  timbers  of  tbe  floor, 
technically  called  the  naied  fiounng.     These 
consist  of  various  arrangements,  according  to 
,        the  degree  of  strength  required,  and  the  size 
J  I   of  the  apartments.     Vtlien  the  apartments  are 
small,  fingU  Jtooring  may  be  sufficient.    This 
consists  of  joists  usually  twelve  inches  apart, 
Bimply  laid  from  one  wall  to  another  {fig.  34), 
or  to  a  partition,  their  ends  resting  on  the  wait 
plates ;  tbe  flooring  tkoards  being  nailed  upon 
the  upper  edges  ofitbe  joists,  and  the  ceiling 
on  the  lower.    The  depth  ofthe joists  is  made 
several   times   their   thickness,   for   greater 
strength,  but  the  latter  should  never  be  less 
than  two  inches,     a  and  t  are  the  trimming 
jouM,  a  little  stouter  than  the  rest,  to  receive 
the  trimmer  e,  that  supports  one  end  of  the 
brick  arch  called  the  br^ck  trimmer,  as  has  been 
Kg-  M-  already  explained  under  chimneys.    This  kind 

of  Boor  mty  be  made  considerably  stifier  and  stronger,  if  required,  by  putting  itruU  be- 
tween the  joists  in  the  manner  shown  in  the  section  d  t.  These  struts  are  short  pieces 
el  wood,  about  an  inch  thick  and  three  inches  wide,  nailed  on  to  tbe  joists,  and  ran^d 
in  straight  lines  aotoas  the  floor,  as  at/^  and  At,  the  distances  between  the  rows  being 
tfKinl  five  or  six  feet.  In  this  kind  of  flooring  the  ceiling  is  apt  to  crack,  kl  isaper- 
^wctive  view  of  a  portioa  of  this  floor. 

141.  Doable  fiooring  is  superior  to  single,  in  not  letting  the  sound  pass  through  m 
Mti^,  and  being  better  for  the  ceilings.  They  are  formed  by  first  laying  down  beams 
■cioaa,  from  wall  to  wall,  called  bindtrt,  a  b  and  c  d.  which  carry  the  Joists,  then  termed 
bndging  ioiiu,  see  fig.  Z5,  plan,  section  cf,  and  perspective  view  ^  A.  The  binders  are 
nMuDy  placed  about  six  feet  apart :  Ihe  ceiling  joists  un  which  tbe  laths  for  the  ;iksteTnd 
Miling  are  nailed,  are  let  into  these. 


iWd^^ 
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my  «tnDK  beun,  ■  i,  called  a  ginler,  is  osed  to  eborten  the  bearing,  wheD  tbe  aiu  ol 

Ibe  rooM  is  too  laixe  Ibr  binding  Joists  alone. 

In  lety  large  nwma,  where  a  girder,  consisting  of  a  uojlle  piece  of  timber,  would  not. 
■tNain  HtB  weight  without  being  somewhat  bent,  it  is  stiflened  by  what  is  tenned  being 
Iwntud.  The  UBDallTOgsuiaBietsortwo  pieces  6r  oak,  placed  alan  aagle,  on  the  same 
princifJe  as  Ilie  raftera  of  a  roof;  and  inserted  between  the  two  halves  of  the  girder,  sawn 
dowD  thrgogti  the  middle,  and  afterward  bolted  together  with  the  truss  betveen,  as  at  e, 
Tbe  whole  is  then  pot  down  upon  the  walls,  aa  at  d  i  in  the  plan,  and  acts  as  a  single 
Toy  atiff  piece.  Other  modes  of  tmssing  are  in  use. 
Into  this  gilder  the  binding  joiata  i  t  and  fg  are  framed,  and  apon  them  are  placed  the 


hridgiog  joiata,  the  ceiling  joists  being  beneath,  i 


□  the  e< 


a  A  t,  and  perspeclfre 


143.   Tkt  KoadaigM,  er  Mctnat  of  iKtfioor  liaicrw,  art  ngvltUtihy  tke  Building Acl. 

No  joiau  of  any  floor,  or  raftera  of  any  roof,  or  quarters  of  anj  partition,  are  permitted 
to  be  framed  more  than  twelve  inches  apart ;  and  no  joists  of  any  floor  aball  have  a  bear- 
ing of  more  than  fifteen  feel,  and  no  beams  or  girders  of  an;  floor  shall  be  laid  so  that 
the  jtnsta  bearing  thereon  shall  have  a  longer  bearing  than  twelve  feet.  The  scantlings 
of  floor  timben  are  to  be  as  follows : 

el  shall  be  at  least  0}  inches  deep,  and  3  inches  thick. 


.  shaU  be  cut,  re- ) 

M  i  Tersed;  and  bolt- }  IS 

(  ed,  and  at  least  \ 


lU.   TTufaatMi 
tone,  /i    —•■'  - 


e  basement  story  are  paved  with 
■         ■  -         imfort  ii 


9  small  bouse,  the  floors  are  laid  with  boards  nailed  on  ioists,  called  gtmmi 

_■  MUepert,  which,  however,  should  never  lie  on  the  ground,  but  should  always  be 

•npportetl  hoUow  upon  brick  walla  a  fool  in  height,  to  prevent  the  floors  from  being  damp, 
which  they  are  sure  to  be  when  the  joists  are  laid  upon  the  earth,  the  consequence  of 
■tiich  ia  tbeir  decay  in  a  short  time.  Grouud  Joists  are  best  of  oak.  Wood  should  be 
avoided  as  much  as  possible  in  the  basement  stor; ;  the  skirtings  are  sometimes 
made  of  state,  cut  and  ground  smooth  fur  the  purpose  :  this  material  is  capahto  of  being 
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adTBntageo<iBl7BppG0d  in  many  puts  instead  of  wood  i  or  some  kind  of  hArd 
be  OBed. 

146.  WIM  is  teraud  f<Vg*ng  Huftaon  is  very  useful  as  a  security  against  fire,  and  Ic 
prevent  souod  being  h^rcl  throng  them.  S]i;M  of  wood  oT  an  Inch  square  are  nailed  on 
the  inside  of  all  the  joints,  X^o  inches  Irom  the  bottom,  and  other  similar  slips,  threa 
inchea  from  the  top ;  a  layer  or  short  pieces  of  laths  is  laid  between  each  pair  of  joiata 
upon  thead  slips,  aiid  is  covered  by  a  coal  of  Urns  and  hair :  by  these  meqna  hollow  sp^iea 
are  left  between  tihe  flooring  boards  aod  the  ceiling  below,  which  confines  the  air  suffi- 
ciently to  deaden  tiie  boudi^  and,  in  a  great  measure,  to  pretent  the  spreading  of  eom- 
bostioD, 

146.  PorliAnu. — Some  partitions  are  entirely  of  hrick,  where  strength  requires  it,  or 
ntsre  a  short  bearing  for  the  tinabers  of  Soors  is  necessary ;  but  as  these  take  up  niDcb 
room  and  are  ei|«nsiTe,  Ike  joost  osual  kind  in  ordinary  houses  consists  of  upright 
pieces  of  wood  sawn  into  small  soantliDga,  technically  catled  miaricrmg,  placed  about  a 
tbot  apart,  and  coveted  with  lath  and  plaster.  The  spaces  between  the  quarters  are 
-■--   filled  up  with  bricks  laid  flat,  which  is  term- 


ed Witk-noggmK.    In  other  cases,  the  bricks  a: 

ted.    When  the  partiUons  are  required  to  be  very 

ong  to  carry  weights,  they  are  trussed  or  stiR^ned 

by  braces,^  87.     Fattilions  in  houses  of  an  inferior 

kinil  are  formed  only  of  wainsootling,  which  has  the 

great  iuconvenienae  that  the  voice  ia  easily  beard 

through  it.    The  same  thing  happetts  in  some  cases 

'''  where  the  quarter  partitioos  are  left  hollow:  and  to 

well  as  to  check  the  rapid  spread  affile,  if  they  are  not  brkk-nogged, 

them  nearly  in  the  same  way  as  we  described  in  the  pugging  of  &»ra, 

only  one  layer  of  laths  and  mortar  may  be  sufficient. 

147.  Boof.  Hie  design  of  the  roof  comes  from  the  office  of  the  architect,  hut  its  exe- 
cution rests  witb  the  carpenter. 

When  tbe  domestic  edifices  of  this  kingdma  were  ConMntotedehiedy  of  timber,  aboat 
two  hundred  years  ago,  the  carpenters  were  not  so  well  skilled  in  the  art  of  oulting  out 
and  placing  their  beams,  with  a  view  to  economy  and  strength,  as  those  of  the  present 
day ;  and  the  walls  were  often  Bnnecessarily  loaded  with  a  profusion  of  this  raateriaJ  in 
the  floors  aud  roofs.  The  science  of  carpentry  is  now  better  understood,  and  strength 
is  made  to  depend  upon  judicious  framing,  combined  with  lighlnesa,  using  as  little  as 
possible  of  so  perishable  and  expensive  a  material  as  wood.  Proportioning  Uie  ecant- 
linffs  or  thickneese*  of  the  timber  just  to  the  strength  mjuired,  demands  the  exereistt 
of  considerable  skill  and  experience  ;  an  inch  more  ai  less  in  the  scantlings  materially 


In  many  countries  where  there  is  little  rain,  as  in  Egypt  and  Asia  Minor,  the  roob 
are  made  quite  flat ;  but  in  Europe,  in  general,  they  slope  from  one  side  to  the  other,  or 
Ibim  a  raised  central  ridge  between  the  aide  walls.  The  angle  in  which  tbe  two  oppo- 
site sides  of  the  roof  are  thus  raised  is  lechnicaGy  called  the  pitch  of  the  roof  In  the 
nortbern  parts  of  Europe  tbe  pitch  has  always  been  more  acute,  and  consequently  the 
heigbt  of  the  roof  more  considerable  than  was  the  custom  among  tbe  Greeks  and  lUi- 
mans,  heavy  falls  of  snow  demanding  a  high  piloh,  Frooi  this  oause,  the  roofs  of  an 
dent  buildings  among  us  were  higher  than  they  haVe  been  made  since  our  taste  h^ 
been  influenced  by  I^an  and  Grecian  architecture.  At  present  it  is  thought  to  look 
best  to  malte  the  pitch  very  low  ;  bat  if  this  is  carried  to  excesa,  it  is  difficult  to  prevent 
the  wet  from  insinuating  itself  between  the  joints  of  tbe  slates  aud  tiles,  except  they  ore 
fiUed  witn  cement. 

lie.  Caiatnution  of  the  roof.     If  the  rafters  a,  i,  in  A,  fig.  S8,  abutted  sin^ttjr  against 

the  walls  without  any  tie  Uisil,  t,  it  is  evident  thai  any  weight 

laid  upon  them  would  have  a  tendency  to  cause  them  to  open 

and  Ihmsc  out  the  walls,  which,  in  ordinary  bnildings,  have 

It  sufficient  strength  to  resist ;  it  becomes  necessary,  there- 

<  lore,  to  prevent  this  eftect  by  having  a  beam  c  connecliog  the 

Fig.  18.  ends  of  the  rafters,  which  then  can,  by  their  thrust,  only 

■tretoh  this  beam  like  a  cord ;  and  the  latter  is,  on  that  account,  called  the  tie  lean,     in 

that  case,  the  wb*le  triangle  seems  like  one  piece,  and  Uie  weight  of  the  rooT  acts  only 

perpendiculariy  on  the  walls  without  any  lateral  thnist.    llita 

IS  the  first  simple  principle  in  forming  a  trussed  roof.    When 

the  bnilding  is  very  small,  and  height  in  tbe  interior  is  want- 

j^ — ^-Ss.^^    ed,  instead  of  such  a  tie  beam,  the  lateral  thrust  may  be,  in  a 

^^  B  ^^  great  measote,  prevented  by  a  horizontal  lie  kept  up  higher, 

■s  at  B,  fif.  39,  csDcd  a  c^ar  htttmt  bnt  this  will  answei 
only  ?n  araall  roofs. 


.^^ 


wit.m. 


r" 
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la  (ztcer  rooft  a  more  c«itipliea(«d  atanotora  la  rvquirad,  which  it  repiManUd  ii  jU. 
W.     At  cntaU  duttancea,  (en-  .  '^ 

craDjererj  six  or  seven  feet,  the  _  ■        . 

T»ften  and  ue  beanM  are  made 
Moal,  ud  caiiaecu<l  together  by 
InNaine :  Iheae  are  called  /rind- 
fmlrtficri.  Perpendicalar  piecet, 
■,  eaHed  bitg  fomiM,  rise  from  the 
oesire  of  iIk  tie  beams,  t  e, 
tfruis,  t  d,  exienil  from  the  fool  ^ 
of  Ihe  king  poata  to  the  priocipal  >; 
nfteni  fraimed  into  the  top  of  the 
bug  po«ts  and  tie  beams.     On 
the  back  of  these  priaclpal  raf- 

lers,  and  eztendiiig  honzantalij  n,.  m. 

fniin  one  set  of  them  to  the  other,  ia  a  piece,  /  g,  named  ■  farUn,  whidt  rapporta  the 
camnoo  raflen,  hi,  A  i,  the  apper  ends  of  which  ire  nailed  to  the  ridgt  •■<««,  t,  and  the 
lower  eada  secured  to  Ute  horiuintal  foU  flau,  I.  The  end  of  eaeh  tie  beam,  i  t,  leete 
npon  the  \o*ii  ylaU,  m. 

149.  By  ihc  Building  Act,  u  iMitr  u  tufftred  to  irip  next  any  piddio  way  from  the 
loof  of  an;  bailding,  eioepl  fnta  the  roots  of  poniooea  or  other  entiancM  ;  bat  lo  be 

eoDvejed  bj  metal  fiipea^  or  wooden  tmnki,  or  brick  or  atone  Amnela,  iolo  draina  or 


Sdvsict.  n.—Snitk-t  Work. 
ISO.  Tttn  If  a  eaUm  quantity  of  trim  in  am  kmtt,  and  to  execute  this  ttiere  ia  the 
Uactomfth  and  the  ^ilesmith.  The  first  makes  such  articlea  only  oa  do  not  require 
filing,  grinding,  or  any  poceoa  that  reodera  his  work  brigbt ;  but  finishes  eTerytbiog  ofT 
oa  ibe  anTil,  as  m  (he  makicg  of  erampa,  iron  ties,  bare,  railing,  chains,  &c.  "Hie  wbite- 
smith  maJies  and  Snisbea  articles  of  iron  and  ateel,  thai  are  to  have  a  bright  auriace  by 
means  of  the  file  and  turning  lathe  ;  to  him,  also,  belongs  Ibe  making  and  repairing  or 
locka,  bell-hanging,  &c.  His  carpenter  baa  occasion  for  the  blacksmith  to  make  a  great 
ratiety  of  inm  ties,  strape,  bolts,  nuts,  and  screws  for  bis  work,  which  are  always  of 
WTOOght  iron,  and  Vx  all  of  which  be  gives  bim  the  necessan'  directions.  Tbe  Joiaer 
alao  reqaires  rarioua  axticlea  of  iion  for  bia  work,  as  wel)  as  ban  and  other  faatenings 
for  doors  and  wiadowa.  Most  of  tbe  aiticlea  made  by  the  wliiieamith  are  purcbased  from 
tbe  ironmoager.  lion  has,  of  late,  coioe  mUcb  into  use  in  many  parte  of  btiildinga  that 
were  (brnierly  conatmcted  of  wood,  as  in  roofs,  floors,  tuc.,  with  the  view  of  reudering 
them  lite-proof ;  and  many  ornamental  parte  are  fonnd  to  be  made  economically  of  caat 
qOD.  For  the  manufacture  ofiron,  see  "  Materials  G^r  Faniture." 
Sdbssct.  12. — CoTtringt  /or  Roofi. 

l&\.  Varioiu  Bo/cruii  are  emftUn/ei  to  cover  Ike  reo/i  in  diOerent  parts  of  the  world, 
aecordtag  to  climate  aod  tbe  natural  materials ;  but  in  Ibia  coimtry  tbey  are  limited  to 
ihc  metaib.  slates,  tiles,  and  Ibatcb.  Of  metals,  lead  is  the  beat,  requiring  no  repairs  for 
a  loog  series  of  years ;  but  it  ia  beary  and  expensive,  and  therefore  entire  roofs  of  lead 
are  naril  only  io  churches  and  other  public  or  valuable  buildings,  or  where  the  roof  is  re- 
qi^red  to  be  flat.  Lead  ia,  however,  partially  employed  in  the  roofs  of  aU  private  bousea. 
Sheet  ^ad  for  Ihia  purpose  is  of  two  kinds,  catt  and  valUi  lead.  Caat  lead  is  made  by 
■ofleriai;  Iha  mailed  nietal  to  niQ  out  of  a  box  through  a  long  horizontal  shI  upon  a  table 
prepared  for  the  purpose.  The  thickness  of  caat  sheet-lead  varies  from  six  to  ten  pounds 
in  lite  eoperfieial  foot ;  seven  pounda  to  the  eoperfidal  foot  is  the  moat  common.  Milled 
lead  ia  pitidueed  by  passing  the  aolid  metal  between  ateel  roUera,  and  is  made  of  various 
thiefaweses,  from  three  to  five  pounds  to  the  foot ;  this  thickness  is  not  proper  for  flats 
ttor  gattera.  bat  is  used  for  taipa,  ridges,  flaahuigs,  &c.  Some,  however,  prefer  atout 
laJBed  lead  to  east,  ai  not  being  so  liable  to  have  the  defects  called  pinkolu,  which  canse 
leakagea  diSeolt  to  diacover. 

2uK  is  of  late  occasiooally  used  to  cover  roofs,  being  lighter  and  cheaper  than  lead ; 
bat  it  is  not  so  moch  to  be  depended  npon,  oxidating  in  many  cases,  to  which  lead  is 
■ewely  at  all  liable. 

Copper  ia  Uiewiae  employed  as  rooJiiig(Bealarther,  "Materials  for  Furniture"),  where 
Ibe  want  of  pliability  hinder*  tbe  use  of  the  other  metals,  or  where  great  li^tness  ia  an 
Bbjstt ;  bat  this  neUl  is  now  almost  aupersedod  by  Ibo  use  of  zinc. 

Sbfeiabr&rlbe  most  general  covering  for  the  roofs  of  good  houses  in  Britain.  Whon 
of  the  best  kiitd,  il  is  light  and  durable.  The  aUlea  employed  are  chiefly  of  two  kinds ; 
•■e  large  and  rather  heavy,  quarried  chiefly  in  Wsatmorelatid,  and  used  only  in  large 
ediGoca  where  tbe  walls  are  sOlSciaollj  strong  to  support  tbe  weight,  and  where  dura 
bibty,  aad  not  cbeapnees,  is  the  principal  cbject.  Tbe  other  kind,  smaller  and  Ihumer, 
same  priiici|ully  frotn  North  Wales.     The  first  is  of  a  light  greenieb  gray  colour,  tbl 
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Dtber  a  uatk  oi  Uoish  gray.     Of  Welsh  Blue*  there  are  different  aiies,  eaBed  Wiiat, 

ragi,  mperialt,  duehciiei,  and  laditt.     Eicellent  alatea  are  fonnd  in  the  HeBtem  iales  of 
Smtland,  aa  the  Eisedale  alotes,  Dsed  in  Edinburgh, 

152.  Te  try  ihe  goodntwi  of  lUttt,  lay  one  in  an  OTea  till  peifeclly  dry ;  wei^it,  and 
then  immerse  it  in  water  Tor  Bome  time.  When  taken  oat.  wipe  it  eare^ll;  with  a  dry 
cloth,  and  weigh  it  again.  Tbose  slates  which  have  acquired  the  least  additional  weight, 
and  consequently  have  absorbed  least  water  from  being  the  least  porous,  are  the  fittest 
for  roofing.  Good  slates  should  be  thin,  dense,  and  of  a  smooth  surface.  Balance  onft 
on  the  finger,  and  strike  it  with  a  hammer ;  if  the  soand  is  clear,  the  alate  may  be  con- 
sidered as  firm ;  ifduU,  the  state  is  less  dense,  and  should  be  rejected. 

153.  Before  Ihe  tlalei  are  jml  an,  the  rafters  are  covered  with  boarding,  and  on  this  tho 
slates  are  fastened  with  nails,  being  laid  over  each  other,  so  that  the  water  ftlling  on  MBJ 
joint,  instead  of  reaching  the  boarding,  falls  on  soother  slate  beneath,  there  being,  in  fact, 
a  double  thickness  of  slates. 

Elating  should  be  pointed  on  the  inside,  or  plastered  with  a  coat  of  time  and  hair,  lo 
keep  out  the  wind  and  snow  efl^tually :  this  keeps  the  ceilings  dry  and  the  house  warm. 

154.  Patent  tlating  is  done  by  laying  large  slates  side  by  side  on  tbe  rollers,  without 
boarding,  and  cementing,  and  screwing  fillets  of  slates  over  the  Joints.  This  kind  of 
slating  may  be  laid  with  a  pitch  of  only  ten  degrees ;  whereas  ordinary  slating  require* 
at  least  twenty-liTe  degrees.     It  is  little  used,  the  cement  being  apt  to  decay. 

165.  The  rain  maier  it  carried  aaayfron  ike  roof  in  seTeral  modes.  The  simplest  and 
most  ancient  mode,  which  is  still  practised,  is  by  dripping  eavei ;  but  these,  in  the  old 


r,  had  the  great 


.  _  IB  wall  wet,  besides  the  annoyance  U 
persons  walking  near.  When  the  eaves  project 
,  considerably,  in  the  manner  of  Italian  buildings 
(a  mode  that  is  frequently  imitated  here  in  smaU 
'  honses),  the  appearance  is  pictaresque  from  the 
deep  shadow  thrown  on  the  wall ;  and  the  dis- 
agreeable effect  of  the  water  dro)qting  is  ohri- 
ated  by  placing  a  small  leaden  trough,  as  st  «, 
fig.  41,  at  the  extremity,  to  catch  the  water  be- 
fore it  drops ;  from  this  the  water  is  led  into  a 
perpendicular  pipe ;  or,  for  very  small  roofs,  a 
•emicircnlar  lead  Iroagh  may  be  placed,  as  at  b. 
But  for  large  houses,  and  for  aU  those  io  the 
streets,  the  construction  of  gutters  and  parapets 
is  used,  by  which  the  rain  and  snow  water  is  let 
''"'  "  down  by  a  pipe  into  the  street  drain.  Great  at- 
tention must  be  paid  to  these  gutters  on  the  roof,  not  only  with  regard  to  their  first  oon- 
strtiction,  but  thai  they  are  always  kept  in  proper  repair;  otherwise,  if  they  are  impn^ 
eriy  formed  or  neglected,  the  water  will  penetrate  into  the  houses,  and  injure  the  apart- 
ments, an  accident  to  which  eaves  are  not  so  liable.  It  may  be  proper  to  notice  a  fen- 
circumstances  on  this  subject.  All  lead  gutters  must  have  a  small  degree  of  slope  to 
give  the  water  a  current,  which,  particularly  in  those  of  considerable  length,  increases 
the  width  of  the  gutter  at  one  end,  and  therefore  de- 
*  mands  a  greater  quantity  of  lead.  Speculator,  to 
v^  avoid  expense,  are  apt  t«  make  this  slope  too  small. 
'^'"~""  The  sheets  onght  never  to  be  joiired  by  sdder,  be- 
cause, if  confined,  Uie  expansion  in  warm  weather 
would  cause  the  lead  to  crack ;  but  they  are  oonoect- 
?  edby  drips,  a  kind  ofstepof  two  inches,  made  in  lay- 
ing the  boards  for  the  lead.  The  lead  over  this  is  onlj 
bimmered  close,  as  in  tbe  black  line,  a,fig.  43,  and 
•t  soldered.  For  the  same  reason  of  saving  lead, 
builders  sometimes  mske  this  step  too  little ;  and 
when  this  is  the  case,  the  enow,  in  thawing,  is  liatile 
o  rise  up  in  this  joint,  and  to  damage  the  ceiUnga. 
The  lead  of  the  gutter  is  also  made  to  paas  for  seven 
"*■  or  eight  inches  up  under  the  slates  dd,U>  keep  out 
the  wei,  ai  is  showr.  by  the  dark  line  at  be;  and  when  the  lead  is  not  cut  wide  enou^ 
to  admit  of  this,  the  snowwater,  in  heavy  falls,  will  alao  gain  entrance  under  thealates. 
At  the  other  edge  the  lead  of  tbe  gutter  turns  up  against  the  par^iet,  as  at  i ;  and  a  slip 
of  lead  called  ajiaihitig,  as/,  is  let  into  tbe  brickwork,  and  tarns  down  over  tbe  lead  w 
the  gutter,  to  prevent  the  rain  inainuatiag  itself  between  it  and  tbe  brickwork.  When 
wet  appears  in  the  ceiling  of  the  upper  story,  it  is  Ireqaentlyowing  to  some  of  these  cfr- 
onmstanoeshsving  been  neglected:  or,  perhaps,  from  stnne  crack  in  tbelesd.  Tbe  whole 
should  therefore  tie  carefully  examined  hy  tbe  plumber ;  but  if  the  defect  arises  from  tho 
lead  of  the  gutter  having  been  originally  cut  too  narrow,  there  is  no  effectual  remedy  but 
taking  it  up  and  putting  down  wider  lead — an  operation  both  tedious  and  expensive.    Ii 
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must  be  erident,  therefore,  that,  in  a  new  building,  these  points  demand  particular  a^ 
teniioD.  We  may  here  obserre  that,  m  very  heavy  falls  of  snow,  the  wet  will  sometimea 
rise  onder  the  slates,  eyen  when  the  lead  is  of  the  proper  width,  if  the  precaution  be  neg- 
lected (iX  thiowing  off  the  snow  before  it  thaws.  The  rxigt  of  the  slates  is  likewise 
covered  with  a  slip  of  lead,  as  also  the  angles  of  the  roofs,  called  ki^M  and  velleya. 

When  the  whole  of  the  roof  is  covered  with  lead,  or  in  flats,  as  the  sheets  must  nol 
be  soldered  together,  they  are  joined  by  the  edges  being  hammered  round  a  semicircular 
piece  of  wood,  h^fig.  42,  in  the  manner  shown  by  the  dark  lines,  a. 

156.  TiUs  form  a  heavier  covering  for  a  roof  than  slates,  and  are  now  only  eroploxed 
for  offices  and  houses  of  an  inferior  class.  There  are  two  kinds  of 
tiles  in  common  use,  plain,  tiles  and  pantUcM.  Plain  tiles  are  of  the 
same  form  as  slates,  oat  are  laid  on  laths  of  oak  or  fir,  and  bedded 
and  pointed  with  mortar.  The  pitch  of  the  roof  requires  to  be  45 
d^rees,  and  the  tiles  require  frequent  pointing.  Pantiles  are  _  _ 
curved,  as  in  JS^.  43,  and  are  laid  on  each  other  dry .-  they  are  sel-  Fig-  4S. 
dom  used  except  in  cowhouses,  sheds,  and  other  out-buildings.  They  do  not  form  so 
warm  a  roof  as  plain  tiles,  and  are  more  liable  to  be  deranged. 

157.  TUeSf  in  the  form  of  antique  liUs,  fig.  44,  are 
employed  at  present  by  the  Italians.    They  are 
pictareaqQe,  and  are  suited  to  low-pitched  roofs, 
a  repreaents  one  of  the  tiles,  having  the  edge  turn- 
ed up :  two  of  these;,  Xxmg  laid  together,  the  turn- 
ed-up  edges  are  covered  by  a  semi-cylindrical  tile, 
ft,  bedded  in  cement    These  last  are  made  a  little 
tapering  upward,  to  fit  on  each  other,   c  represents 
the  appearance  of  the  tfles  when  put  together. 
Tiles  ii  this  form  are  also  made  occasionsdly  in 
some  parts  of  England. 

Common  tiles  are  not  nearly  so  durable  as  slates, 
being  mnch  afiected  by  the  frost :  but  when  glazed, 
as  they  sometimes  are,  with  a  dark  glaze,  they  are  wim  u. 

very  durable.  '^^  ^ 

"When  the  red  cokmr  of  tiles  is  objectionable,  they  may  be  covered  with  a  coat  of 
antioorrosive  paint. 

In  ornamental  cottages,  a  thatched  roof  often  forms  part  of  their  character.  Thatch  Is 
co(d  in  summer  and  warm  in  winter ;  but  the  objections  to  it  are,  danger  from  fire,  and 
want  of  durability :  it  is  also  liable  to  harbour  insects  when  it  grows  old.  For  tenaporary 
oonstmctioas,  painted  canvass  may  be  used,  or  even  paper  pitched  and  sanded.  Boards 
^  shingjles  may  likewise  be  employed. 

SiCT.  II. DETAILS   OF  FimSHINO  TBI  IllTBSIOa. 

158.  HwMg  fww  completed  the  skeleton  or  carcass  of  the  house^  it  is  necessary  that  it 
snottld  remain  some  time  after  it  is  built,  before  proceeding  to  finish  it,  not  only  that  it 
may  become  thoroughly  diy,  but  that  the  walls  should  settle  in  every  part.  There  are 
few  ordinary  buDdings  where  some  slight  settlements  do  not  occur  in  the  foundations 
ihm  the  unequal  pressure  of  the  parts ;  sometimes  these  may  not  be  of  the  smallest 
consequence,  as  th^  soon  stop  entirely :  but  should  the  finishing  be  proceeded  with  in 
too  great  haste,  and  before  the  carcass  is  completely  settled  and  dry,  the  various  in- 
ternal works,  if  ever  so  well  executed,  may  be  injured,  and  appear  as  if  they  had  been 
bBiStj  exeeated.  Gentlemen  are  often  impatient  to  have  their  house  finished ;  but  it  is 
proper  they  should  be  acquainted  with  the  risk  that  they  run  by  insisting  on  too  rapid  a 
oxnpletioiL 

159.  Tkejbusking  comprehends  aU  the  details  oftpork^  both  toithin  and  wUhout,  independ- 
ent of  the  bare  walls,  and  timbers  of  the  floor,  partitions,  and  roof:  it  is  executed  by  the 
joiner,  plasterer,  painter,  glazier,  paper-hanger,  plumber,  smith,  and  ironmonger  Of 
these  the  principal  is  the  joiner,  who  lays  down  the  flooring-boards,  puts  up  the  stair- 
case, makes  the  doors,  sashes,  window-shutters,  and,  in  short,  all  the  mouldings  and 
finishings  of  wood  throughout  the  house,  together  with  such  parts  of  the  furniture  as  are 
called  fixtoies ;  he  also  sometimes  supplies  verandas  and  window-blinds :  the  greatest 
part  of  the  joiner^s  work  is  prepared  in  the  shop,  ready  to  put  up.  The  plasterer  coats 
the  walls  with  plaster  and  stucco,  and  puts  up  the  ceiling,  cornices,  and  other  plaster 
onaments.  The  house-painter  paints  the  outside  and  inside  work ;  the  glazier  fills 
the  sashes  with  glass ;  the  paper-hanger  covers  the  walls  of  apartments  with  paper ; 
and  the  plumber  supplies  the  water-closets,  and  puts  up  the  necessaiy  lead  pipes  and 
eistems. 

The  style  of  finishing  must,  like  that  of  the  exterior,  depend  upon  various  circumstan 
ces,  such  as  the  expense  to  be  incurred,  and  the  condition  and  rank  of  the  proprietor. 
With  regard  to  the  expense,  much  care  should  be  bestowed  upon  choosing  the  mode  in 
which  the  various  works  are  to  be  executed,  and  the  decorations  to  be  introduced    ip 
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these,  not  unfrequently,  much  Usenet b  ex- 
penditure is  occasioned,  without  correspond- 
ing advantage.  In  the  modern  style  of  finish- 
ing our  apartments  it  must  be  admitted  that 
Tast  improvements  have  been  made  of  late. 
TThe  use  of  oil  paint,  and  the  invention  of  pa- 
~TJ]  per-hanging,  have  given  a  lightness  and  airi* 
ness  to  our  apartments,  strongly  contrasted 
|gg]|^  with  the  heavy  effect  of  the  dark-coloured 

===^  I  wainscot  and  dust-collecting  tapestry  of  for- 
mer times ;  while  the  abundant  introduction 
of  light,  by  means  of  large  panes  of  glass, 
adds  a  cheerfulness  formerly  unknown. 

160.  The  finishing  of  all  the  apartments  may 
he  designed  and  exhibited  previously  to  exe- 
cution, by  drawings  made  in  the  manner 
shown  in  fig.  45,  where  the  four  sides  are 
Pig,  45.  laid  down  round  the  plan.    On  each  of  these 

the  several  details  may  be  inserted ;  and  even  the  window-curtains  and  furniture  may 
be  shov^-n. 

SuBSECT.  1. — Plastering  the  Walls  and  Ceilings. 

161.  The  business  of  the  plasterer  commences  as  soon  as  the  brickwork  is  thoroughly 
dry,  and  not  before,  otherwise  there  will  be  danger  of  the  drying  and  finishing  of  the 
house  being  protracted,  as  we  have  stated.  The  name  of  this  trade  is  derived  from 
plaster  of  Paris,  the  substance  of  which  all  plaster  ornaments  and  cornices  are  made» 
and  which  is  sometimes  employed,  likewise,  to  mix  with  mortar  for  the  plastering  on 
walls  to  cause  it  to  set  sooner.  It  is  produced  from  a  stone  or  mineral,  called  gypsum, 
in  the  following  manner :  The  gypsum  is  broken  into  small  lumps,  and  submitted  to  the 
action  of  a  heated  oven.  When  cold,  it  is  ground  to  a  fine  powder  in  a  mill,  and  is  then 
fit  for  use.  A  paste  made  of  plaster  of  Paris  and  water,  of  the  consistence  oC  thick 
cream,  has  the  peculiar  property  of  setting,  or  becoming  solid,  in  a  few  minutes ;  and 
upon  this  property  depends  the  method  of  making  plaster-casts.  The  moulds  for  theso 
casts  having  been  previously  oiled,  the  liquid  mixture  is  poured  into  them,  and  when  it  is 
hard  the  casts  are  taken  out.  This  material  is  so  called  from  its  having  been  originally 
imported  from  Paris,  where  it  is  made  plentifully  from  the  gypsum  of  Montmartre  ;  but 
what  we  now  have  is  prepared  from  gypsum  found  in  Derbyshire  and  other  places ;  this 
is  brought  to  Liondon,  where  it  is  calcined,  ground,  and  sold  in  brown  paper  bags.  But 
the  business  of  the  plasterer  is  not  confined  to  plaster-casts  ;  he  likewise  lays  on  the 
coatings  of  mortar  to  walls,  partitions,  and  other  places ;  and  he  also  does  the  stucco, 
whitewashing,  and  some  kinds  of  colouring. 

162.  Brick  walls  to  he  plastered  ought  first  to  be  perfectly  dry ;  and  the  process  of 
covering  them  with  plaster  is  termed  rendering.  The  first  coat  laid  on  consists  of  good 
coDomon  mortar,  having  hair  from  the  tanyards  mixed  with  it,  to  prevent  its  cracking. 
The  second  coat,  called  setting,  is  done  by  a  finer  mortar,  made  with  lime  and  fine  sand. 
The  lime  used  in  this  case  is  called  fine  stuff,  and  is  prepared  by  slacking  quicklime 
with  very  little  water,  and  afterward  saturating  it  with  water  to  excess,  putting  it  into 
tubs  to  settle  and  cause  the  water  to  evaporate  ;  by  this  means  a  fine  material  i«  pro- 
cured :  a  nicer  kind  of  it  is  called  putty.  The  use  of  the  second  coat  of  plaster  is  to 
give  a  perfectly  smooth  surface  for  colouring  or  papering.  Sometimes,  if  the  work  ia 
required  ^o  dry  or  set  very  soon,  a  little  plaster  of  Paris  is  mixed  with  it,  and  it  is  then 
called  gauged  stuff. 

163.  In  order  to  scare  the  perfect  dryness  of  plastering  or  stucco  in  good  apartments,  the 
brick  walls  are  genei  illy  battened.  This  is  fixing  on  them  long  upright  slips  of  wood 
called  battens,  on  whii  h  laths  are  nailed  close  together  horizontaSy,  thus  leaving  a  cavity 
between  the  laths  and  the  walls.  The  plastering  being  laid  npon  these  laths,  no  wet 
that  may  penetrate  the  wall  can  reach  the  plaster :  this  kind  of  work  is  termed  lath  and 
plaster.  The  first  coat  laid  on  consists  of  lime,  sand,  and  hair,  which  is  termed  hy  the 
plasterer  pricking  up.  The  next  coat  is  of  a  finer  material,  and  being  laid  on  and 
smoothed  with  a  flat  tool  of  wood  called  a  float,  is  termed  floating.  The  setting,  or  third 
coat,  is  done  with  fine  stuff,  to  which  is  sometimes  added  a  little  plaster  of  Paris,  to 
make  it  dry  quicker  and  be  firmer  for  the  paper.  TIjb  lath  and  plaster  for  partitions  of 
quartering,  likewise  for  ceilings,  is  done  in  the  same  manner.  It  is  to  be  observed  that, 
previously  to  the  plasterer  beginning  to  lay  his  several  coats  of  plaster  on  walls,  the 
joiner  must  fix  his  grounds,  vdiich  are  pieces  of  wood  nailed  to  the  bond  timber  and 
wood  bricks,  projecting  as  far  from  the  wall  as  the  finishing  of  the  plastering ;  and 
to  these  grounds  he  afterward  nails  his  skirtings,  architrave  mouldings  of  doors,  win- 
dows, &.C. 

164.  Stucco  for  inside  vfotk"  or  partitions  is  composed  of  fine  stuff  with  fine  washed  sand 
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m  the  proportion  of  one  part  of  the  latter  to  three  of  the  fiNrmer ;  and  flometimea,  if  it  ia 
require  to  diy  in  a  short  time,  it  is  gtmjgei^  \tf  mixing  a  Bttle  platter  of  Paris.  The 
beat  stucco  for  apartments  and  staircases  is  laid  on  a  floated  ground,  and  is  worked  Tefy 
even  with  a  large  trowel,  till  it  is  as  smooth  ss  glass  ;  if  the  stucco  is  not  perfectly  flat, 
'  the  irregularities  will  appear  where  it  is  paint«l  in  oil !  this  is  called  trowelled  Mtuuis 
and  is  the  fittest  for  painting  upon. 

165  CorniceM,  if  the^  are  Urge,  are  first  begon  by  fixina  wooden  hraHtets  in  the  angles, 
and  covering  those  with  laths,  which  receive  a  coat  of  common  plastering ;  afterward 
the  monldings  are  mn  in  a  fine  mortar  by  a  mould  made  of  a  piece  of  wood  cut  oat  to 
the  profile  of  the  drawing  given  ;  and  they  are  finished  by  fine  stnfT  Wlien  there  are 
ornaments  in  the  cornices,  they  are  cast  in  jester  of  Paris,  in  short  lengths,  and  fixed 
vp  by  the  ptasterer  in  the  jrfaees  allotted  for  them.  The  modelling  of  these  omamenta 
in  the  first  instance,  from  drawings  made  by  the  architect,  re<|niTes  to  be  done  by  per- 
sons of  gr<^t  skiU  and  practice,  who  have  devoted  themselves  to  this  branch  of  art. 

166.  CeilingB  teere^  sonu  fears  ago,  very  mack  eitrieked  with  paintrng§  and  omamenU  m 
plaster ;  bat  much  labour  appears  to  have  been  thrown  away  in  this  practice,  as  it  te 
painful  to  look  op  at  such  ceilings.  There  is  now  seldom  more  done  than  to  put  a  large 
flower  in  the  centre  to  bang  the  lustre  or  lamps  from  ;  and  this  flower  is  best  made  of 
papier-machto :  between  the  leaves  of  this  ornament  there  may  be  apertures  for  venti- 
lation. Cornices  are  likewise  much  reduced  from  what  they  were  in  old  bouses ;  and 
frieves  below  them  are,  in  general,  totally  omitted :  all  which  adds  much  to  the  apparent 
heifihi  and  lightness  of  Che  apartment. 

167.  Wkiteteasking,  or  eoiouring,  is  the  last  operation  on  ceilings,  and  this  is  sometimes 
used  in  other  p/aces.    \Vliite washing  is  done  with  whiting  made  from  cbaJk.    Balls  of 
whitiog  are  broJcen  in  water ;  and  this  is  best  done  over  night.    To  take  oflTfrom  the 
giarp  of  the  white,  a  little  blue-black  is  sometimes  added  for  ceilings.    A  quantity  of 
warm  dissolved  size  is  put  to  this,  and  the  whole  is  well  stirred  in  a  pail.    The  white- 
waohiog  is  laid  on  with  a  large  flat  brush.    When  old  ceilings  are  whitewashed,  it  is 
difficoJt  sometimes  to  hide  the  stains ;  the  best  way  is  first  to  wash  and  scrape  off  with 
a  in»wel  the  old  whiting  and  dirt,  the  surface  being  wetted  with  a  flat  brash,  and  to  stop 
np  ail  the  cracks  and  defectiTe  places  in  the  old  work.    In  comioaa,  seme  pains  is  neces- 
sary in  scraping  out  the  leaves  and  ornaments.    The  ceiling  must  dry  thoroughly  after 
this  operation  ^ore  the  whiting  is  attempted.    If  no  size  can  be  had,  a  little  carpenter's 
glac,  boiled  to  the  consistence  of  size,  win  serve  as  a  substitute ;  or  potato  starch  wiU 
ai!3>  ver. 

SuBSECT.  %.-^Floors. 

"8.  The  flooring  ioaras  are  never  put  down  till  the  carcass  and  roof  are  quite  finished, 
and  the  temporary  windows  put  up  to  keep  out  the  weather ;  but  the  boards  are  sawn, 
ro»(rh-|rfaned,  and  set  up  to  dry  and  season  thoroughly,  which  gener^Iy  requires  a  year. 
Oak  was  formerly  used  for  the  best  floors,  and  was  often  laid  in  curious  patterns,  allied 
msTquctrif;  bnt  this  is  now  out  of  fashion  in  this  country,  the  universal  use  of  carpets 
having  sUpeiaeded  it,  and,  indeed,  rendered  the  appearance  only  of  the  boards  of  less 
conscience,  regard  being  had  chiefly  to  the  floor  being  perfectly  level  and  tight,  on 
which  account  it  is  essential  that  the  boards  do  not  warp  or  shrink  after  they  are  put 
down,  either  of  which  circumstances  proves  injurious  to  the  carpets.  The  best  wood  in 
general  use  is  yelbw  deal ;  white  deal  is  softer,  and  does  not  wear  so  well.  It  is  dso 
required  in  the  best  floors  that  they  shall  be  of  clean  deal,  that  is,  without  knots,  sap,  or 
other  blemishes.  The  boards  are  laid  down  and  put  tosether  in  various  ways,  accoiding 
to  the  kind  of  apartments  and  the  expense  to  be  incurred.  In  the  commonest  rooms  they 
are  stmply  nailed  to  the  joists ;  but  in  better  apartments,  to  prevent  water  from  passing 
through  to  destroy  the  ceilings  of  the  rooms  below,  they  are  rebated,  that  is,  the  edge  of 

one  b(r>rd  is  ploughed  with  a  groove,  into  which  the  rebate  of  the  next  * 

board  IS  insc-rted.    See^.  46.    When  the  boards  are  not  all  of  one  S 

width,  and  are  laid  down  in  a  particular  manner  several  at  a  time,  the  J  . 

floor  is  called  folded :  this  is  only  practised  in  the  cheapest  and  com-  ^^-  *•• 

mcAest  floors.  When  the  joints  of  the  boards  are  all  continuous,  the  boards  being  all 
of  the  same  width,  the  floor  is  straight  joint ;  of  this  ki^d  are  all  the  best  flours,  in  which 
the  boards  are  secured  in  such  a  manner  that  the  heads  of  the  nails  are  not  seen  :  the 
boards  are  then  fixed  down  by  means  of  dowells  or  pegs  on  one  edge  of  the  boards  going 
into  holes  in  the  opposite  edge,  while  these  edges  are  fixed  to  the  joists  by  having  the 
nailf  ilrven  in  slantwise.    The  whole  of  the  floor  can  then  be  planed  off  together. 

.d9  In  martfrnOry,  or  parquetry,  an  ornamental  kind  of  wood  flooring,  small  pieces  of 
^ood  uf  rarioas  kinds  were  cut  in  certain  patterns,  and  fixed  down  upon  the  flooring- 
boards  :  th<'  shape  of  the  pieces  was  seldom  more  than  rectangular,  laid  in  various 
ways :  and  the  wood  was  usually  oak.  It  was  a  kind  of  mosaic  in  wood.  Specimens  of 
it  may  still  be  seen  in  ancient  mansions. 

170.  Mosaic^  or  tesselaled  pavements,  are  not  frequently  executed  among  us  in  ordinary 
Hneises*,  though  they  were  much  in  fashion  among  the  Romans ;  benut:  ful  examples  of 
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them  have  been  dug  up  in  the  ruins  of  their  TiUaB :  tesselated  pavements  were  likewise 
executed  in  Gothic  buildings  in  this  country  some  centuries  ago.  Our  custom  of  cover- 
ing all  our  floors  with  carpets  or  mats  renders  these  not  very  necessary.  The  pave- 
ments of  halls  are  sometimes  decorated  with  black  and  white  marble,  being  laid  in 
squares,  or  octagons ;  but,  in  general,  Portland  or  other  stones  capable  of  being  worked 
smooth  are  sufficient. 

171.  Te^Mtra  for  pavemenU  are  now  made  by  several  manufacturers,  and  they  appear 
to  be  coming  into  fashion  in  public  buildings  and  large  mansions.   Messrs.  Chajuberlaic 
and  Co.  of  the  porcelain  works,  Worcester,  make  strong  earthenware  tiles,  eit2ier  plaip 
red,  yellow,  or  decorated  with  various  coloured  patterns  in  imitation  of  old  Engitsh  tiles 
specimens  of  which  remain  in  Westminster  Abbey  and  other  ancient  Gothic  b  lildings 
Somo  are  now  executing  for  the  new  Houses  of  Parliament.  They  are  generally  glazed 
but  may  be  had  also  unglazed.    Teasers  for  mosaic  pavements  of  a  variety  of  iiatterns, 
both  antique  and  old  English,  are  likewise  manufactured  by  Wyatt  and  Parker.    An- 
other variety  is  made  by  Singer,  of  Vauxhall,  and  has  been  used  in  the  Kefom  Club- 
house. 

172.  Floors  are  likewise  formed  vfilh  bricks  and  tiles.  Brick  paving  is  done  either  witb 
the  bricks  flat  or  on  edge,  and  laid  in  sand,  or  in  mortar.  Brick  on  edge  paving  in  sand 
is  usually  laid  in  beer  and  coal  cellars,  pantries,  dairies,  or  stables,  as  the  open  joints 
allow  the  fluids  to  sink  through  and  escape.  Bricks  laid  in  mortar  make  a  sound  pa- 
ving ;  a  paving  of  tiles  is  neater,  but  not  so  durable  as  one  of  brick  on  edge.  These  kinds 
of  paving  are  frequently  used  in  farmhouses  and  cottages ;  floors  in  such  places  are  like- 
wise made  of  various  cements. 

173.  When  the  staircase  is  of  stone,  Portland  stone  is  the  material  most  conmionly  used 

in  London :  where  Bath  stone  is  plentiful,  it  is  sometimes 
used,  but  it  is  too  soft.  When  wood  is  used,  oak  is  prefer- 
able, and  was  formerly  much  employed ;  but  in  good  ordinary 
houses,  yellow  deal  suffices,  as  the  stairs  are  generally  car- 
peted. Putting  up  a  staircase  well,  and  particularly  the 
handrail,  is  one  of  the  most  difficult  parts  of  the  joiner's 
business,  and  the  most  skilful  hands  are  required  for  it  Tlie 
size  of  the  steps  is  calculated  by  the  architect,  who  has  tu 
consider  the  height  of  the  stories,  and  the  space  in  his  ground 
plan ;  but  he  cannot  depart  much  from  the  customary  height 
and  tread  of  steps. 

174.  A  dog-legged  staircase  is  one  where  there  is  no  well 
hole,  a,  h^fig.  47,  and  the  return  of  the  stair  is  eflected  by 
^cinders  fixed  to  a  newel.  This  kind  of  stair  is  inconvenient, 
the  width  of  the  steps  being  diminished  to  nothing  close  to 
the  newel :  it  is,  of  course,  limited  to  inferior  houses,  attic 
stories,  &c.  In  the  better  kind  of  staircases  there  are  land- 
ings at  half  the  height  of  the  stoiy,  cd;  and  in  plans  it  is  cus- 
tomary to  mark  the  conunencement  of  the  flight-steps  with 
lines,  while  the  last  half  is  shown  by  dotted  lines.  .  A  geo 
/metrical  staircase,  ef  is  one  where  the  steps  wind  round  an 
open  newel,  or,  as  it  is  called,  a  toell  from  top  to  bottom.  This 
is  used  in  cases  where  the  light  to  the  staircase  is  admitted 
only  from  a  skylight.  These  may  be  circular  or  elliptical  on 
Fig.^.  the  plan.  The  staircase  is  a  very  important  part  of  a  house ; 

it  should  be  conveniently  situated,  well  lighted,  and  of  easy  ascent. 

Sub  SECT.  4.— -Daor^r. 

175.  If  the  doors  are  not  made  of  wood  well  seasoned,  and  executed  in  a  workmanlike 
manner,  they  will  shrink  after  the  painting  is  finished,  and  look  very  ill.  The  locks, 
which  are  of  various  kinds,  and  other  fastenings,  are  parts  of  furniture  that  demand  great 
attention.  To  enable  doors  to  rise  over  the  carpets,  and  yet  be  tight  at  the  bottom  when 
the  door  is  shut,  rising  hinges  are  sometimes  used,  and  are  extremely  serviceable,  cold 
draughts  just  over  the  carpets  being  very  unpleasant  and  injuricus,  though  frequently 
unattended  to.  There  are  various  other  inventions  for  this  purpose.  In  laying  the  flo  j/ 
ing-boards,  t  it  usually  the  practice  to  make  the  floor  rise  gradually  about  a  quarter  of  ab 
inch  under  the  door. 

The  doors  of  apartments  are  alwajrs  framed  in  two,  four,  or  six  panels,  which  ire 
either  plain  and  square,  or  ornamented  with  mouldings.  Those  of  ordinary  lOoms  are  of 
deal ;  but  in  the  best  apartments  of  large  houses  they  are  frequently  of  malogany. 

SuBSBCT.  6. —  Windows, 
*  76.  Upon  the  jvdieious  construction  of  the  windows  much  of  the  comfort  qf  a  house  depzfto^ 
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%td  sukies  are  a  cootinoal  noisance,  letting  in  draagbts  of  cold  air,  rattling,  or  requiring 
freqneat  repur.  The  sashes  of  the  present  day,  hung  with  weights  and  pulleys,  are  a 
great  improrement  cm  the  ancient  easements  with  hinges :  when  weU  made,  and  of  good 
materiaJs,  they  answer  very  well ;  they  should  always  be  double  hung,  that  is,  top  and 
bottom  sash  moreable,  on  acconnt  of  ventilation.  Wainscot  is  the  best  kind  of  wood  for 
sasbes,  being  the  most  durable,  and  least  liable  to  shrink.  Mahogany  is  sometimes  em- 
ployed in  the  best  booses»  Sash  fastenings  should  never  be  omitted,  for  the  purpose  of 
binding  the  sashes  together  to  keep  out  the  coM,  as  well  as  for  security.  Cheap  sashes, 
ill  made,  are  far  from  being  economical.  French  sashes  that  come  down  to  the  floor, 
and  open  with  hinges,  are  pleasant  in  drawing-rooms,  or  apartments  that  communicate 
directly  with  a  lawn  or  garden,  but  they  are  apt  to  be  cold  in  winter.  DoubU  sasbes,  or 
two  sashes  a  tittle  way  apart,  little  used  here,  but  universal  in  Russia,  are  extremely 
warm,  and  have  the  good  quality  of  excluding  noise,  properties  which  render  them  very 
suitable  for  certain  aitnations.  It  is  to  be  observed  that  more  light  comes  from  the  upper 
than  from  the  lower  part  of  a  window,  and  therefore,  where  much  light  is  required,  the 
sashes  should  reach  as  hi^  as  possible ;  in  low  apartments  the  light  is  often  obstructed 
by  useless  diapery  of  window  curtains. 

177.  By  the  BmUimg  Act,  all  door  and  window  frames  are  to  be  set  in  newels  or  re- 
cesses, at  least  four  inches  from  the  front  of  the  building,  as  a  security  against  the 
spreading  of  fires. 

l^o  \»ow-window  or  other  projection  shall  be  built  next  to  any  pnblio  street,  so  as  to 
extend  beyond  the  general  tine  of  the  fronts  of  the  houses  in  the  said  street,  except  such 
projections  as  are  necessary  for  copings,  cornices,  facias,  door  and  window  dressings,  o/ 
lor  open  porticoes,  steps,  or  iron  paUirades ;  and  also,  except  shop  windows,  which  are 
allowed,  in  streets  thirty  feet  wide  or  more,  to  project  ten  inches  from  the  line  of  the 
boilding.  and  five  inches  in  streets  of  less  width. 

178.  when  the  sashes  have  been  completely  finished  by  the  joiner,  and  painted  by  the 
painter,  they  are  filled  in  with  glass  by  the  glazier,  who  secures  the  panes  by  means  of 
potty  made  of  whiting  and  linseed  oil. 

179.  WimiotD  skuiten  are  framed  in  the  manner  of  doora,  and  are  made  to  fold  in  sev- 
eial  widths  by  means  of  hinges  to  go  back  into  a  recess  at  the  sides  of  the  windows. 
When  the  waDs  are  too  thin  to  receive  the  necessary  width  of  the  front  shuttera,  the 
arehitrave  is  brou^t  forward  in  the  room,  or  the  shuttera  are  made  to  slide  up  and  down. 

180.  For  the  maimfiLcttire  ofgUuM,  see  the  article  "  Glass,"  ia^ook  V.,  "  Furniture.*' 

181.  Tktre  are  tneral  kinds  of  gUuM  in  common  use  for  windows. — plate  glass,  crown 
g^ass,  and  common  g^ass.  Plate  glass  is  by  for  the  best,  though  most  expensive,  not  at 
aO  distorting  the  objects  viewed  through  it,  which  is  more  or  less  the  case  with  all  other 
kinds  of  glass.  It  is  often  introduced  into  the  windows  of  the  best  kind,  as  also  in  those 
of  shop  fronts.  Crown  glass  is  always  used  in  the  best  windows  in  ordinary  houses. 
There  were  formerly  two  kinds  of  glass  made  in  London,  Ratclifile  crown  and  Lambeth 
crown,  bat  from  the  greater  price  of  fuel  in  the  metropolis,  the  glasshouses  are  now  re- 
moved to  Newcastle  and  BristoL  Window  glass  being  all  blown  in  circular  plates,  not 
exceeding  five  feet  in  diameter,  these  are  cutl>y  the  glazier's  diamond  into  panes  of  vari- 
ons  sizes,  firom  the  part  surrounding  the  knot  in  the  centre  of  the  plate.  Panes  may  be 
procured  33  indies  by  25.  Ghiziera  describe  panes  of  ^ass  as  firsts,  seconds,  and  thirds 
The  Jirsis  are  crown  glass,  the  seconds  and  thirds  are  common  and  inferior  glass ;  the 
thirds  beinc  of  a  greenish  tint,  and  used  only  in  very  ordinary  situations.  Panes  of  glass 
are  chaziged  more  per  foot  as  they  increase  in  size,  because  there  is  more  waste  when 
large  pan^s  are  cut  from  the  circular  tables  than  where  the  panes  are  small. 

18S.  When  light  alone  is  required  for  t^fices  where  it  is  not  convenient  to  see  through 
the  i^ass,  gromM  glass,  or  wavy  or  granulous  glass,  is  used :  to  imitate  the  former  eco- 
noBMcally,  the  eflSct  may  he  pirodnced  very  nearly  by  dexterously  applying  a  lump  of 
glazier's  potty,  or  even  thin  aize  and  whiting,  or  boiled  staroh. 

SuBsscT.  6. — Chimney-pieces. 

183.  Ckaanuy-puees  are  decorations  surrounding  the  openings  of  chimney  firevlaees.  In 
the  principal  apartments  they  are  usually  ornamented  more  or  less  with  sculpture,  and 
they  focm  a  principal  feature  in  English  houses.  Rules  have  been  sometimes  given  by 
writen  on  architecture  for  proportioning  the  size  of  the  openings  of  chimneys  to  the  size 
of  the  apartments ;  bat  such  rules  are  not  founded  upon  any  principle  that  can  be  ad- 
mitted. The  use  cf  th^  fireplace  is  to  warm  the  apartment,  and  as  the  mode  of  accom- 
plishing this  eflbct  has  varied  through  improvements  in  the  nature  of  the  fuel,  and  the 
way  ofosiog  it,  so  the  size  of  the  chimney  opening  has  been  subject  to  change,  and  the 
deooratioos  sumonding  this  opening  have  been  modified  accordingly. 

In  the  time  of  Queen  Elizabeth,  when  wood  was  the  fuel,  the  chnnuey-opening  was 
bige,  and  the  chimney-piece  reached  nearly  to  the  top  of  the  room.  In  after  times,  when 
ooal  became  the  fhel,  and  Grecian  architecture  came  into  fashion,  the  size  of  the  chim- 
ney opening  vras  rednced,  and  the  chimney-piece  partook  of  the  general  style  of  the 
apartment ;  bat  lor  a  long  time  the  mouldings  and  ornaments  were  of  a  massive  kimi 
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About  fifty  years  ago  the  modern  French  taste  began  to  be  imitated  here«  and  great  ele 
gance  has  been  attempted  in  the  design  and  execntion  of  chimney-pieces  suited  to  ooi 
improved  fire-grates.  In  consequence  of  Count  Rumford's  principle  of  lowering  the  fire 
itself,  the  cornice  of  the  chim  ey-pieces  have  descended  to  a  convenient  height  foi 
placing  ornaments  upon  them.  In  the  best  apartments  chimney-pieces  are  always  of 
marble,  either  white  or  coloured,  the  first  being  the  most  usual  in  the  drawing-room,  and 
the  latter  in  libraries  and  dining-rooms.  Those  in  inferior  apartments  and  offices  s^a  of 
various  materials,  as  Portland  stone,  slate,  or  even  wood,  which  may  be  painte**  and 
sanded  :  cast  iron  is  likewise  sometimes  employed.  Chimney-pieces  of  all  kinds  may 
be  economically  purchased,  ready  made,  at  the  show-rooms  of  stone  masons  and  sculptore, 
but  in  the  best  houses  they  are  generally  designed  by  the  architects. 

SuBsscT.  7. — House  Painting, 

H<m9€  painting  is  practised,  not  only  for  decoration,  but  likewise  for  the  preaervauo^ 
of  the  woodwork. 

184.  The  appliealion  of  oU  painting  to  okt  kouge$  is  a  very  great  iropiovement  upon  the 
practice  of  our  ancestors,  and  has  come  into  general  use  only  since  aboot  the  beginning 
of  the  last  century.  Before  that  time  the  w^work,  both  within  and  without^  was  un- 
covered with  paint ;  and  we  still  see  the  effect  of  this  in  very  old  houses.  Oak  acquired 
a  very  dark  sombre  colour ;  and  when  deal  was  first  introduced,  it  not  being  the  practice 
to  paint  it,  the  efleet  was  worse,  as  it  contracted  dirt,  without  admitting  of  being  so  easily 
cleaned  by  polishing  and  brushing  as  oak.  Oil  paint  not  only  preserves  woodwork  from 
decay,  but  has  the  advantage  of  being  easily  cleaned  by  soap  and  water ;  and  when  at 
loBt  that  fails,  the  painting  may  be  renewed  at  a  small  expense,  thus  preserving  a  per- 
petual freshness  in  our  apartments,  condacive  at  once  to  health  and  cheerfulness.  The 
practice  of  house  painting  has  given  rise  to  a  taste  for  cleanliness  and  elegance  in  oar 
dweUings  that  could  not  otherwise  have  been  so  well  attained. 

185.  T*here  are  various  kinds  of  jmnting,  according  to  the  nature  of  the  vehicles  em- 
ployed for  the  colours :  as  oil  pamiing,  distemper,  and  fresco. > 

186.  Oil  painting  being  the  most  important  as  applied  to  our  domestic  buildings,  wc 
shall  commence  by  describing  it ;  and  first  of  its  materials. 

187.  Whitehead  forms  the  basis  of  this  kind  of  paint,  to  which  are  added  a  eertatn 
quantity  of  various  pigments  when  diflferent  tints  of  colour  are  required. 

188.  WfuteUad  is  made  in  thefoUowing  manner.  Sheets  of  lead  are  rolled  up  spirally,  so 
as  to  leave  the  space  of  about  an  inch  between  each  coil,  and  then  are  placed  vertically  in 
earthen  pots,  with  a  ledge  in  them  to  support  the  lead.  In  the  bottom  of  each  pot  is 
some  good  malt  vinegar,  or  pyroligncous  acid.  The  pots  are  then  covered,  and  placed 
in  a  bed  of  horse  dung,  or  of  tanner's  bark.  The  vapour  of  the  vinegar  oxydizes  the  sur- 
face of  the  lead,  and  converts  the  oxyde  into  the  diacetate  of  lead ;  while  the  carbonic 
acid,  which  is  extricated  in  consequence  of  the  fermentation  of  the  dung,  rapidly  decom- 
poses this  diacetate,  and  converts  it  into  a  carbonate  of  lead,  which  appeara  as  a  white 
ora^t  upon  the  surface  of  the  sheets  of  lead.  The  finest  part  of  this  comes  ofiT  in  flakes, 
forming  what  is  called ./toJte  white,  which  is  the  best  of  the  lead,  and  is  employed  only  in 
painting  oil  pictures :  this  is  collected,  ground  in  water,  made  into  lumps,  and  dried  by 
stoves.  The  plates  are  thus  treated  repeatedly,  till  they  are  corroded  quite  through,  and 
all  reduced  to  the  state  of  carbonate. 

It  is  necessary  to  observe,  that  in  the  method  just  mentioned,  of  placing  the  lead  in 
pots,  the  white-lead  causes  the  Sheets  to  adhere  so  firmly  to  the  pcfts,  that  the  workmen 
are  obliged,  in  order  to  detach  them,  to  knock,  which  occasions  a  great  deal  of  dirt,  ex- 
tremely prejudicial  to  their  health.  By  an  improved  mode,  the  rMIs  of  lead  are  placed 
on  a  floor  of  boards  pierced  full  of  holes,  and  below  this  floor  the  pots  f\ill  of  vinegar  are 
placed,  sunk  in  dung,  the  vapour  of  the  vinegar  and  the  carbonic  acid  ascending  to  the 
lead  through  the  holes :  this  method  is  not  only  more  productive  of  white-lead,  bnt  thexe 
is  no  breakage  of  the  pots,  and  the  rolls  being  well  sprinkled  with  water,  the  dust  is 
avoided. 

The  white-lead,  after  the  flake  white  has  been  separated,  is  scraped  off;  and  then 
ground  in  water,  and  afterward  saturated  with  linseed  oil.  It  is  then  put  into  firkins, 
each  containing  about  three  hundred  weight,  in  which  state  it  is  dispensed  at  the  colour 
shops. 

White-leady  whsn  said  ly  tetaU,  is  frofuemUy  found  aduUsraied  with  powdered  chalk  and 
various  white  mineral  bbdiea,  that  very  much  injure  its  quality,  causing  it  to  have  lesa 
body,  and  likewise  to  tnm  yeflow  when  made  into  paint.  •  As  much  of  the  durability  and 
beauty  of  the  paint  depends  upon  the  goodness  of  the  white  employed  as  the  basis,  espe- 
cial care  should  be  taken  to  have  this  genuine.  When  a  large  quantity  is  wanted,  it  is 
safest  to  purehase  it  at  the  white-lead  works  where  it  is  made ;  bat  even  there  it  i« 
sometimes  not  free  from  adulteration.    It  is  improved  by  keeping. 

Adulteration  with  obalk  may  be  detected  by  dissolving  a  little  djloted  hydrtxshloric 
acid,  filtering  it,  and  adding  a  little  oxalate  of  ammonia.    If  chalk  be  in  the  white-lead 
a  cloudy  white  precipitate  of  oxalate  of  lime  will  appear,  which  is  owing  to  the  afllnit\ 
nf  the  oxalic  acid  for  hme,  the  basis  of  cbalk. 
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N&Umgham  wkUe  is  a  superior  kind  of  white-lead,  used  in  the  beet  work  io  the  finiah- 
mg  ealled  FUtting. 

189.  Tke  aUs  cmgdcyed  are  those  Tsrieties  which  hare  a  drying  quality,  which  is  in 
creased  hj  art :  siich  as  linseed  oil,  nut  oil,  poppy  oil,  lamp  oil,  and  walnut  oil    They 
are  all  obtained  by  pressure  from  the  seeds  of  the  planta  after  which  they  are  named, 
and  from  the  manner  in  which  they  are  procured,  they  at  first  always  contain  mucilage. 

190.  Lhuegd  oil  is  the  only  one  tiiat  is  emphyyed  in  the  hirge  way  in  house  painting : 
*•  is  obtained  by  pressure  from  the  seed  of  flax ;  and  it  is  afterward  filtered,  to  clear  it 
jf  any  of  the  husks  of  the  seed,  and  then  suflered  to  remain  in  tubs  to  precipitate  and 
clarify.  The  freer  from  odour  the  oil  is,  the  better ;  and  its  cleamess  is  greatly  improved 
by  keeping :  if  kept  for  a  year  or  two,  it  will  deposits  all  its  colouring  particlea,  and  be 
aeariy  as  transparent  as  water.  In  this  state  the  oil  is  called  rmo  linseed  oil ;  and  though 
it  has  of  itself  a  drying  property,  yet  paint  made  with  it  would  be  very  long  in  drying, 
and  therefore  means  are  employed  to  increase  this  property. 

191.  OiU  are  rendered  drymg  by  boiling  them  either  alone,  or  with  metallic  oxydes  ;  as 
litharge,  ceruse,  red-lead,  dec    The  mucilage  is  supposed  to  unite  with  the  oxygen  of 
the  oxyde,  and  the  oil  itself  is  then  ready  to  attract  oxygen  from  the  atmosphere,  and  to 
become  solid.    There  are  Yasioas  methods  of  preparing  drying  oil.    Add  to  half  a  gallon  of 
raw  Unseed  oil  six  ounces  of  Utharge,  and  an  ounce  and  a  half  of  white  Yitriol.    Boil  the 
oil  on  these  oirer  a  gentle  fire,  taking  care  to  skim  it  f^om  time  to  time :  the  matter  which 
rises  vo  the  top,  and  which  is  skimmed  ofiT,  is  called  by  the  painters  smud^et  or  dryer ;  it 
is  of  a  lead  colour,  and  ia  used  for  outside  work,  and  sometimes  mixed  m  the  dark  col- 
ours, to  make  them  dry  quicker.   When  no  more  scum  rises,  tbe  fire  is  stopped,  the  oil, 
being  left  at  rest,  gradually  settles  and  clarifies.    Linseed  oil  so  prepared  ia  sokl  at  all 
colour-shops  under  tbe  name  of  boiled  oil.  Instead  of  litharge,  red-lead  or  white-lead  may 
be  used,  or  linseed  oil  may  be  rendered  drying  without  boiling  by  mixing  one  pound  of 
wbite-Jead  with  a  gallon  of  oH,  and  letting  it  stand  a  week  or  two,  till  the  lead  and  the 
feculent  parts  of  the  ofl  have  subsided.    Some  consider  that  the  best  way  is  to  boil  the 
ofl  simply  for  a  considerable  time,  without  any  addition. 

In  boUxnf  oil  it  it  necesMory  to  be  extremely  earefid  to  prevent  any  water  from  coming 
into  it  while  boiling ;  for  a  single  drop  would  be  instantly  c^verted  into  steam  by  tbe 
excessive  heat  of  the  bofling  oil  (600  degrees),  which,  br  its  expansive  power,  would 
force  part  of  the  oil  over  the  sides  of  tbe  boiler ;  and  this,  taking  fire,  might  occasion 
serious  accidents. 

192.  Oil  of  turpentine,  generally  called  turps  by  house  painters,  and  improperly 
termed  "spirits''  of  turpentine,  is  much  in  use  as  an  ingredient  in  paint;  and  as 
its  history  is  connected  with  several  other  substances  employed,  we  will  give  tbea 
ail  together. 

193.  Common  terpentine  is  the  natural  resinous  juice  which  exists  in  trees  of  the  fir 
tribe,  and  may  be  oflen  observed  exuding  from  a  deal  board  which  is  exposed  to  the  sun^ 
particularly  in  places  where  there  are  luiots,  which  abound  in  it.  It  is  about  the  con- 
sistence of  honey,  of  a  yellowish  colour,  and  is  obtained  in  large  quantitiea  from  the  wild 
pine  or  Scotch  fir  {Pimu  Syhestris),  but  is  brought  to  us  chiefly  from  the  northern  coun- 
tries of  Europe.  To  procure  the  turpentine,  the  trees  are  stripped  of  their  outer  bark  ia 
tbe  month  ofNLaj  for  about  six  inches,  so  as  to  expose  the  inner  smooth  bark,  near  the 
foot  of  the  tree,  where  an  incision  is  made  three  inches  square,  and  an  inch  deep.  The 
resinous  juice  soon  begins  to  exude  in  transparent  drops,  which  fall  into  a  proper  reeep- 
tade.  The  turpentine  continues  to  flow  till  September ;  and  a  healthy  tree  may  yield  ■ 
from  six  to  twelve  pounds  annually,  and  that  for  a  century.  This  turpentine  consists  of 
eafnmum  resin  zni  essential  oil  of  turpentine,  which  may  be  separated  from  each  other 

by  distillation. 

191.  Oil  of  mrpewtine  is  the  essential  oil,  obtained  by  distilling  with  water  the  common 
torpentine  just  mentioned.  This  is  put  into  a  still  with  water,  and,  when  heat  is  applied, 
tbe  oil  of  turpentine  comes  over  vrith  the  steam,  being  found  in  the  receiver  swimmii^ 
upon  Ue  condensed  water,  from  which  it  is  easily  separated.  About  60  lbs.  of  the  oil  is 
procned  firom  850  lbs.  of  good  turpentine.  This  process  is  carried  on  both  abroad  and 
at  home ;  but  the  oil  drawn  in  this  country  is  always  preferred.  The  oil  of  turpentine  is 
used  by  the  painter  to  mix  with  his  oil  colour  to  assist  in  drying ;  and  it  has  an  advan- 
tage over  drying  oil,  that  it  is  perfectly  transparent  and  colourless.  It  has  also  another 
oaefbl  properly,  that  of  destroying  the  shining  or  gloss  of  common  oil  paint,  as  we  shall 


195.  Common  brown  resin^  or  rosin,  called  also  colophony,  is  the  solid  substance  that 
remains  in  the  retort  after  the  distillation  of  the  oil  of  turpentine. 

196.  Turpentine  varnish. — ^As  the  common  turpentine  drawn  from  the  tree  consists  of 
essential  oil  of  turpentine,  having  resin  dissolved  in  it,  it  is  evident  that  this  essential  oil 
is  a  solvent  for  resin.  If  resin  be  therefore  put  into  oil  of  terpentine,  it  will  be  dissolved 
and  eooatitute  turpentine  Yamisb,  which  may  be  made  thin  at  pleasure  by  adding  more 
of  tbe  essential  oil.  When  laid  on  with  the  brush,  the  oil  evaporates  and  leaves  the 
lesia  as  the  varnish..    Since  resin  is  not  soluble  in  water  turpentine  varnish  will  resist 
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that  fluid ;  and  as  it  is  soluble  in  oU  of  turpentine  and  in  spirits  o(  wine,  it  may  be  re- 
moved by  either  of  these  Yehicies. 

197.  T«'  is  an  empyreumatie  turpentine^  obtained  by  catting  to  pieces  trees  of  the  pine 
or  fir  tribe,  and  exposing  them  to  heat  in  a  furnace  or  in  the  open  air.  In  the  latter 
mode  the  wood  is  cut  into  billets,  piled  np  in  stacks,  and  covered  with  turf.  Fire  is  then 
applied  to  the  wood,  and  it  is  sufieved  to  burn  with  a  slow  smothered  flame,  during  which 
process  the  tar  is  formed  by  the  partial  decomposition  of  the  resinous  juice,  which  flows 
to  the  bottom ;  the  black  colour  is  owing  to  the  smoke  and  carbon  or  soot  which  is  mixed 
with  the  product.  The  greater  part  of  the  tar  used  in  England  comes  from  the  Baltic, 
and  is  made  in  the  northern  countries  adjoining  it,  which  abound  in  fir.  In  France  and 
Switzerland  tar  is  produced  by  a  more  economical  process,  and  of  better  quality.  It  is 
there  distilled  from  the  wood  in  large  brick  ovens,  and  the  charcoal  wiiich  reoiains  is 
used  as  fuel. 

198.  Pitch  is  tar  of  which  the  essential  oil  has  been  driven  off  by  boiling.  Tar  difiRsrs 
from  common  turpentine  in  having  been  extracted  by  heat  and  bladcened  by  the  process, 
whereas  the  latter  preserves  its  natural  colour ;  but  both  contain  the  essential  oil  of  tur- 
pentine, although  this  can  only  be  obtained  pure  from  the  turpentine.  Pitch  is  prepared 
in  the  countries  where  the  tar  is  procured ;  and  to  convert  tar  into  it,  boiling  is  all  that 
is  necessary. 

199.  Tlu  f(maer*9  tooU  are  few.  The  brush  which  they  usually  emi^,  called  a  ptmnd 
bruehy  made  of  hogs*  bristles,  is  first  used  as  a  duster,  until  the  ends  of  the  hair  are  so 
worn  as  to  become  soft ;  it  is  then  better  adapted  to  lay  on  the  colour  and  spread  it 
evenly ;  and  the  more  it  is  used  the  better,  till  it  begins  to  wear  out.  Smaller  brushes 
are  employed  for  the  bars  of  sashes,  called  soMk-todU ;  and  a  few  still  smaller  are  want- 
ed for  drawing  lines,  &c. 

200.  Some  of  the  colours  are  ^rchaeed  at  the  colour-shops  in  a  prepared,  and  others  in  a 
crude,  state.  Some  of  the  painters  grind  them  themselves  on  slalw  of  porphyry  or  mar- 
ble, with  oil  or  water.  It  is  of  the  greatest  importance  that  all  their  colours,  tocds,  and 
pots  should  be  kept  extremely  clean  and  neat,  and  their  brushes  be  kept  moist  and  fit 
for  use.  When  more  colour  is  prepared  than  can  be  used  immediately,  it  is  prevented 
from  drying  by  being  coyeied  with  water. 

301.  The  first  process  in  paimting  neiS  toark  in  oil  is  to  paint  or  cover  by  some  mode  the 
knots  in  the  wood,  to  prevent  the  turpentine  with  which  they  are  charged  from  coming 
through,  as  it  would  do  after  the  work  is  ifnished.  This  is  called  knotting,  which,  in 
good  work,  requires  to  be  done  very  effectually.  The  common  method  is  to  touch  each 
knot  with  a  brush  full  of  paint  made  with  white-lead  ground  in  oil  and  some  red-lead  oi 
litharge  of  lead  as  a  more  perfect  diyer :  some  knots  may  require  to  be  touched  twice 
but  in  the  best  work  the  most  complete  way  is  to  touch  the  knots  with  gold  size,  and  to 
apply  gold  or  silver  leaf  to  the  knots,  which  effectually  prevents  them  from  appearing 
afterward  when  the  painting  is  finished. 

202.  The  next  process  is  priming  the  work,  or  giving  it  the  first  coat,  which  generally 
consists  of  white-lead,  with  some  red-lead  to  make  it  dry  soon.  The  wood  in  this  coat 
absorbs  a  good  deal  of  colour ;  but  it  is  important  for  the  durability  of  the  paint  and  the 
preservation  of  the  wood,  that  the  priming  be  executed  carefully. 

203.  The  second  coat  of  paint  is  put  on  when  this  is  dry,  consisting  of  white-lead  and 
«il,  having  an  addition  of  a  little  oil  of  turpentine. 

204.  Stopping  is  the  next  process ;  but  previously,  the  work  Should  be  smoothed  over 
with  pumice  stone,  to  take  down  any  little  prominences  or  minute  chips  that  become 
apparent  when  the  paint  comes  on.  Stopping  is  filling  all  the  nailholes,  cracks,  and 
irregularities  of  any  kind,  so  as  to  make  the  surface  close  and  regular.  This  is  done  by 
a  putty  made  of  oil  and  whiting. 

206.  The  third  coat.  Which,  in  common  work,  is  the  last,  consists  of  the  same  materials, 
if  the  colour  is  to  be  white ;  tut  as  a  perfect  white  is  not  always  agreeable,  nor  likely 
to  be  durable,  it  is  generally  lowered,  either  by  a  little  ivory  or  lamp  black,  if  a  silvery 
white  be  wished,  or  a  little  yellow  ochre  and  burned  umber,  or  some  such  colour,  if  a 
stone  colour  be  required.  This  finishing  coat  should  be  laid  on  with  peculiar  cate  and 
in  a  worionanlike  manner,  not  to  show  streaks  or  marks  of  the  brush,  nor  leaving  soma 
places  uncovered,  while  others  are  clogged  with  paint.  In  new  woric  of  the  best  kind, 
it  is  usual  to  give  four  coats  of  paint,  particularly  in  outside  work ;  but  in  this  latter  the 
use  of  turpentine  is  to  be  avoided,  as  rendering  the  paint  more  easily  affected  by  water 
If  any  other  tint  than  white  be  intended,  the  second  and  third  coats  have  the  propoaea 
colour  made  up,  whi(^  demands  good  judgment,  and  a  practised  eye  in  the  person  who 
mixes  up  the  colour. 

206.  OH  eoUmr  executed  tn  the  manner  just  described  will  have  a  gloss  when  finished  and 
dry,  resembling  an  imperfiMt  varnish,  which  is  no  inconvenience,  but  nther  an  advan- 
tage, in  ordinary  places,  as  this  kind  of  pdnting  will  bear  to  be  cleaned  with  soap  and 
water,  without  disturbing  the  paint ;  bat  in  the  best  apartments  this  gloss  has  an  un- 
pleasant efiEbct,  and  therefore  it  is  destroyed  by  mixing  a  considerable  quantity  of  oil  of 
turpentine  in  the  last  or  ftoiahing  coat,  which  occasions  the  paint  to  dry  without  gloss 
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^^^^•*«^«»«'"^"«<»"««tti«caaed.    Thto  ptrt  of  the  lODcew  fa  acconlingly 

t07.  Tke /titiK^  is  more  difieuU  io  do  tkMn  €919  otkn' eoat,  Bnd  requires  a  more  dexter- 
ws  wdriamw ;  for  the  turpeDtine  eTaporates  so  qntekly  that  the  work  dnes  m  a  verr 
short  tune,  and  the  whole  side  of  a  room  most  be  execoted  reiy  quickly  not  to  show 
marks  of  joining.  Mare  bands  aite,  therefore,  required  if  the  work  be  large,  or  neater 
exeeolion  and  despatch  if  aoiall.  From  the  qoanUty  of  vapour  from  the  tttrpentine.  this 
part  of  the  prooeae  ia  often  both  troublesome  and  unhealthy  to  the  men  employed  Flatted 
painting,  thoagh  more  elegant  and  ornamental,  does  not  admit  of  being  cleaned  or  scoured 
so  often  as  gouudoq  paint,  since  the  quantity  of  oil  in  the  paint  being  small,  the  colour 
easily  comes  off:  it  will  bear  cleaning  once,  and  perhaps,  with  care,  twice  or  thrice  •  but 
common  paint  may  be  cleaned  repeatedly,  if  done  wHh  judgment.  Flatting  u  also  much 
more  expenaiTe.  Large  sorftces  sometimes  require  to  be  flatted  twice,  to  render  them 
complete.  It  is  scarcely  necessary  to  obsenre  that  each  coat  must  be  sufiered  to  dry 
before  another  is  laid  on :  but  it  may  be  too  dry ;  and  there  is  a  point  of  time,  wWch  the 
painter  known,  that  ia  best  suited  to  make  the  several  coats  adhere  together  firmly  and 
prevent  •'^^■"g  oft  ^* 

It  omat  be  observed,  that  in  all  the  above  joperations  it  u  necessary  to  add  some  sort 
of  dryer.  A  certain  proportion  of  boiled  oil  w  added  to  the  raw,  and  sometimes  a  little 
sugar  of  Vead  ground  in  oiL 

aoa.  Fnmimg  wcU  oh  uuide  stmuo  demands  some  larther  precautions.  It  ib  ahso> 
lately  neoessaiy  that  not  only  the  surface  of  the  stucco  shookl  be  quite  dry,  but  likewise 
the  wans  upon  which  it  is  laid ;  otherwise,  if  there  be  the  least  dampness  in  the  stucco. 
It  IS  snre  to  cause  the  paint  to  scale  off;  and  if  the  walls  themselves  be  not  dry  betoe 
the  stoeoo  is  put  on,  this  also  will  frequently  separate  and  come  off  in  flakes.  In  gen- 
eialp  m  new  hooses,  two  or  three  yeare  are  not  too  tong  for  the  stucco  to  remain  un- 
paiofed,  though  ia  hooses  got  up  on  speculation,  it  is  not  unfiequent  to  allow  scaroeiv  as 
^Mi^  months.  "^ 

"t  fa  said  to  be  best  to  lay  on  firet  a  coat  of  linseed  oil  with  proper  dryere,  that  the 
tftocco  may  ahoorb  a  sufficient  quantity,  and  to  lUtow  thfa  by  three  coats  of  oil  paint, 
made  up  as  before,  aUowing  two  or  three  days  between  each  coat :  at  the  third  coat  the 
ground  ooiour  may  be  liaid  on  to  receive  the  finishing  colour,  which  is  usually  flatted.  If 
it  be  necessary  to  make  use  of  apartments  before  they  sre  sufficiently  dry  to  receive  the 
ml  colomr  property,  they  may  have  a  coat  or  two  of  dfatemper  of  any  cokmr,  which  must 
be  removed  by  washing,  when  the  waOs  are  to  be  painted  m  oil 

209.  J%e  proccoo  of  otmiing  is  frequently  used  to  outside  paint.  Thfa  is  dusting  white 
sand  on  the  last  coat  of  paint  to  imitate  stone ;  and,  when  done  well,  thfa  has  an  exoel- 
leiit  efiect,  and  fa  durable. 

310.  Tke  moot  umuU  colours  or  pigmaut  employed  in  house-painting,  to  mix  with  tkr 
white4ead,  are  the  following : 

lUdt, 
VtrmHimt,  a  bright  scarlet  prepsured  from  sulphur  and  quicksilver,  being  a  sulphuret 
of  meieniy.  Red4eod  fa  lead  cakined  till  it  becomes  a  red  oxyde.  VenoUan  red  fa  a 
native  ochre.  Spamak  broum^  also  a  native  earth.  Lake  is  alumina,  the  basfa  of  alum, 
tinced  with  a  dye  from  cochiueal  or  Brasil  wood :  it  differs  much  in  quality.  Rote  pink 
ji  aanilar  to  the  last,  but  inferior.  Red  ochre  is  produced  by  burning  yellow  ochre.  Bunted 
Terra  di  Sknmoj  the  raw  Sienna  burned. 

Blues. 
Prussion  Hme  is  a  preparation  of  Prussic  acid  and  iron.    Blue  verdihtre,  a  colour  from 
copper  precipitated  upon  chalk.    IndxgOy  a  colour  extracted  from  plants  in  India.    Smdt, 
a  gfass  ooloored  by  cobalt,  and  ground  to  a  fine  powder. 

Yelloujs. 
TeUow  ockre,  called  often  stone  ochre,  a  native  earth  of  various  qualities.    Dutch  pinkf 
cil^Ik  ooloored  by  French  berries.    King*s  yellow,  arsenic  combined  with  sulphur.    Na- 
fies  yellow.  Bow  Terra  di  Sienna,  a  native  earth.  ' 

Greens. 
Verdigris^  a  carbonate  of  copper.     Prussian  greeny  a  composition  similar  to  the  bior 
of  that  name.    Tare  verte,  a  native  earth. 

Orange  eolow. 
Oraggo  lobe,  the  tinging  part  of  anatto  or  alumina. 

Browns. 
vrmed  mmUr,  a  native  earth.    Aspholtum,  a  native  bitumen.    Bistre,  a  kmd  of  soot 
peat  smoke.    Cologns  earth,  a  native  pigment  dug  up. 

Blacks. 
BBp  Uoekj  the  soo^  of  oil  burned  in  lamps.    Ivory  black,  ivory  or  bone  burned  to  char- 
coaL    JXue  Hack,  the  cuj^coal  of  ivy  twigs,  or  some  other  plants. 

Whites. 
Flako  wkiu,  a  superior  cer  ise.     '"^Hs^Uad,  carbonate  of  lead. 
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The  above  are  all  the  colours  usually  employed  by  house-painters.  We  ha^  omitccii 
those  which  are  only  very  seldom  resorted  to,  or  used  in  other  branches  of  painting. 

211.  Mvck  judgment  is  rehired  in  making  i^  the  various  tints  used  in  house  paiyUing 
and  adjusting  them  harmoniously  to  each  other :  our  painters  have  of  late  years  acquired 
considerable  skill  and  taste  in  this  part  of  their  art ;  but  it  is  impossible  to  give  any  use- 
ful verbal  directions  on  this  subject :  experience  and  practice  with  those  who  arc  skilled 
are  necessary,  together  with  a  good  eye  for  colour.  It  may  be  sufficient  here  to  mention 
the  usual  pigments  employed  in  making  up  the  tints  that  are  most  frequently  employed. 
Gray  is  made  with  white-lead,  Prussian  blue,  ivory  black,  and  lake,  cr  Venetian  red.  ^n 
inferior  one  with  white,  black,  or  Indigo,  and  Venetian  red.  Pea  and  sea  greens,  with 
white,  Prussian  blue,  and  yellow.  Olive  greert,  with  white,  Prussian  blue,  umber,  an<J 
yellow  ochre.    Fawn  colour^  with  burned  terra  Sienna,  umber,  and  white. 

Formerly  it  was  the  practice  to  finish  much  of  the  woodwork  in  white  only ;  but  this 
is  now  seldom  done :  some  tint  is  preferred,  as  being  less  painful  to  the  eye,  and  keeping 
its  colour  better. 

212.  White  paint  preserves  its  colour  best  in  pure  air.  It  is  often  remarked  how  much 
longer  paint  will  keep  white  in  the  country  than  in  town.  This  is  partly  owing  to  the 
smoke  of  the  latter ;  but  that  is  not  the  only  cause,  for  the  impurity  of  the  atmosphere 
will  change  the  colour  of  paint  Sulphuretted  hydrogen  is  a  very  deleterious  gas,  com- 
posed of  sulphur  and  hydrogen.  (See  Ventilation.)  Sulphur  united  to  lead  (or  sulphuret 
of  lead)  is  a  substance  of  a  blackish  cok)nr,  with  a  metallic  lustre ;  and  when  sulphuret- 
ted hydrogen  is  present  where  there  is  white-lead,  the  salphur  joins  to  the  lead  and 
forms  a  sulphuret.  This  deleterkwis  gas,  having  the  smell  of  rotten  eggs,  is  generated 
where  there  are  animaJ  matters  in  a  decaying  state,  and  is  abundant  in  the  sewers,  and 
places  of  that  kind,  where  there  are  putrefying  substances ;  consequently,  white  paint,  in 
the  vicinity  of  such  places,  is  certain  to  turn  veiy  dark.  This  change  of  colour  in  paint 
may  be  more  readily  perceived  in  the  basement  stories  of  houses,  and  wherever  there  in 
any  disengagement  of  foul  air :  it  may,  indeed,  in  some  degree,  be  considered  as  a  test 
of  the  purity  of  the  air. 

213.  Graimngj  among  house-painters,  is  understood  to  mean  the  imitation  of  the  sev- 
eral different  species  of  scarce  woods  used  in  articles  of  furniture ;  such  as  mahogany 
satinwood,  rosewood,  kingwood,  oak,  &c.  This  kind  of  painting  is  now  very  generally- 
practised,  and  frequently  with  great  dexterity,  some  of  these  woods  being  so  well  inii> 
tated  as  scarcely  to  be  distinguished  from  the  originals.  Sonne  graining,  as  the  imita- 
tions of  rare  and  beautiful  woods  done  in  the  best  manner,  is  expensive  ;  but  graining 
like  oak  or  wainscot  is  cheap,  costing  little  more  than  flatting,  and  lasting  very  much 
longer.  It  is  admirably  adapted  for  doors,  architraves,  windows,  sash  bars,  and  other 
parts  liable  to  become  dirty ;  and  in  many  rooms  the  whole  of  the  woodwork  is  now 
grained  in  imitation  of  some  wood  or  other. 

214.  Marbling  is  allied  to  graining,  and  both  are  generally  performed,  when  in  the 
best  manner,  by  painters  who  confine  themselves  entirely  to  this  branch  of  the  trade. 
There  is  much  skill  and  ingenuity  shown  in  imitating  tlte  various  marUes  and  porphy- 
ries by  the  study  of  good  slabs  of  these  materials ;  and  wlien  the  selection  of  colours  is 
judicious,  the  effect  is  certainly  extremely  rich,  and  much  pref^able  to  the  quantity  of 
cold  white  once  almost  universal  in  ordinary  bouses.  But  when  the  imitations  of  wood 
or  marble  are  badly  performed,  the  effect  is,  on  the  contrary,  particularly  disagreeable. 

In  rooms  where  there  are  many  pictures  hung  up,  the  walls  should  be  painted  with  a 
plain  colour,  as  any  printed  paper  injures  the  effect  of  pictures ;  and,  in  this  case,  the 
colour  should  be  that  which  will  suit  the  pictures  best. 

215.  Tlie  painting  of  ornaments  is  a  distinct  branch  of  the  business,  and  is  practised 
only  by  persons  who  have  learned  to  draw,  and  who  devote  themselves  entirely  to  this 
art.  The  name  of  Decorator  is  now  assumed  by  persons  who  either  paint  ornaments,  ur, 
more  frequently,  undertake  to  get  them  executed. 

216.  When  woodwork  is  to  be  repainted^  it  should  be  first  well  dusted  down  and  cleaned^ 
stopping  all  the  cracks  and  defects  with  putty ;  after  which  it  should  receive  two  coats 
of  paint,  either  white  or  coloured,  as  may  be  required.  Should  any  parts  be  greasy,  the 
paint  will  not  dry  upon  it,  except  the  grease  be  first  scoured  off  with  pearlash,  or  turpen- 
tine be  mixed  with  the  paint :  the  first  is  the  safest  method. 

217.  What  is  called  clear-coat  and  finish  is  a  cheaper  but  less  perfect  mode  of  painting. 
First  the  cracks  in  the  wx>odwork  are  stopped ;  then  it  is  gone  over  with  a  coat  of  size 
only,  with  a  little  white-lead,  which  fills  up  the  pores  of  the  wood,  and  prevents  its  far- 
ther absorption ;  the  next  and  last  coat  is  of  white-lead  and  oil,  constituting  the  ^nish. 
This  is  a  bad  method,  and  altogether  unfit  for  outside  ^ork,  as  the  size  prevents  the  per- 
fect adhesion  of  the  paint,  causing  it  often  to  scale  off.  Dishonest  painters,  who  under- 
take work  by  contract,  sometimes  practise  this  instead  of  painting  in  a  proper  manner, 
when  they  suppose  their  employers  to  be  ignorant  of  the  processes  of  pamting ;  and  it  is 
8ometiiP<;s  not  easy  to  detect  the  fraud  when  the  work  is  finished.  In  some  cases,  how- 
ever, tnis  coat  of  size  and  white-lead  is  almost  necessary,  where  old  work  to  be  repaints 
ed  is  so  greasy  and  dirty  as  not  to  take  the  oil  paint. 
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94tS.  Houge  fmhuers  4urt  UaJblt  to  he  agtcUd  Inf  a  disease  peculkiT  to  them,  called  the 
^anUers^  colic,  wkich  sometimes  becomes  fatal ;  aad,  tf  not  removed  io  time,  it  often  ter- 
minates  in  aervcHw  apoplexies  or  palsy,  first  of  the  hands,  then  of  the  lewer  extremities, 
or  depriring  them  of  the  ose  of  their  limbs.  These  diseases  are  owing  to  the  white-lead, 
or  caitooate  of  lead,  of  which  thej  use  so  mnch.  Dr.  A.  Thomson  obserres,  in  hif 
**ldaieria  Medica,"  that,  when  colic  only  is  present,  castor  oil,  combined  with  <^iom, 
are  the  best  remedies ;  but  if  there  is  reason  to  suspect  that  a  portion  of  the  carbonate 
stiil  is  present  in  the  sEtomach,  sulphates  of  magnesia  and  soda  should  be  administeied : 
these  salts  oonTert  tbe  carbonate  into  a  sulphate,  which  is  inert,  and  is  carried  off  by  the 
femaining  {Min  of  the  salts.  This  author  considers  carbonate  of  lead  as  the  only  salt 
of  lead  that  is  directly  poisonous,  and  that,  with  painters,  the  disease  is  frequently  in- 
dooed  from  want  of  cleanliness  in  not  sufficiently  washing  their  hands  before  taking  their 
Ibod.  It  acts,  however,  probably  also  upon  the  nerves  of  the  skin.  Of  all  the  artisans 
who  work  in  lead,  the  manufacturers  of  white-lead  are  the  most  in  danger  from  the 
tetica  ficterum ;  and,  before  the  present  mode  was  adopted  of  grinding  the  white-lead 
under  water,  they  si^ered  much  from  the  dust  of  this  material,  which  fi&d  the  air  of  the 
grinding-bouses ;  bat,  since  this  improvement,  very  few  cases  of  the  disease  occur. 

219.  PainlvRg  in  distemper  is  mixing  the  colours  up  with  size  instead  of  oil  as  a  vehicle. 
Some  balls  of  fiae  whiting  are  laid  to  soak  in  water  over  night ;  and  the  size,  rendered 
Uqaid  by  wanning  in  a  pipkin,  is  poared  in,  and  well  stirred  up  with  the  whiting.    Some 
coloars,  finely  ground,  are  added,  according  to  the  tints  required.    This  kind  of  painting 
is  much  cheaper  than  otl-cokmr,  and  has  no  gloss  whatever ;  but,  though  it  looks  ex- 
tremely well  if  kept  dean,  it  has  the  incon^cenieace  of  being  easily  stained ;  and,  tm  it 
does  not  bear  washing,  any  Ibul  marks  cannot  be  removed,  neither  can  they  be  painted 
over,  as  the  colour  cannot  be  exactly  matehed  again,  and  any  attempt  to  touch  them  with 
paint  wooJd  only  increase  the  eviL  It  must  be  done  ipon  veiy  smooth  and  dry  plastered 
walls,  or  upon  papered  walls.    Woodwork  is  never  painted  in  distemper,  as  it  would  not 
fona  a  good  preservative ;  nor  can  it  be  employed  in  outside  work.    It  demands,  like 
^ttiog,  to  be  laid  on  with  despatch  and  dexterity — ^not  to  be  streaky  and  uneven.    If 
possihte,  the  whole  side  of  a  room  should  be  covered  before  any  one  part  has  quite  tioM 
to  be  dry ;  for  this,  sufficient  colour  ahoeld  be  mixed  up,  and  a  sufficient  number  of 
hands  employed. 

220.  Varums  tinis  in  distemper  ntsiif  he  mede  as  follows :  StroMo  coUmrs,  with  whiting, 
mastioot,  and  Dutch  pink ;  or  with  whiting,  yeUow  ochre,  and  a  little  Venetian  red. 
Ftnan  ^cimur,  whiting,  Venetian  red,  and  a  little  black  or  burned  umber ;  or  with  white 
and  burned  Sienna.  Grass^  white  and  verditure,  with  Venetian  red ;,  or  with  white, 
Venetian  red,  and  Prussian  blue.  Pes.  green,  with  white  and  Olympian  green ;  or  with 
white,  yellow  ochre^  Prusaian  blue,  and  raw  umber.  OUve  green,  with  white,  Prussiao 
blue,  and  burned  umber,  and  yellow  ochre. 

221.  Those  who  toish  to  paint  in  distemper  must  practice  mixing  up  the  cokrars,  which 
is  more  difficult  than  in  oil,  because  the  tints  diy  mnch  lighter  than  they  appear  when 
wet.  U  is  necessary,  therefore,  in  order  to  ascertain  w^t  colour  a  certain  mixture 
will  produce,  to  paint  a  slip  of  pAper  over  with  it,  and  to  dry  it  at  the  fire  to  see  the 
tint :  if  this  be  neglected,  the  oip^rator  will  be  entirely  deceived  with  respect  to  the 
oolour  of  bi»  painting.  Nevertheless,  it  is  so  easily  done,  that  any  one  possessed  of  a 
little  ingenuity  may  paint  over  a  small  room ;  a  circumstance  worth  knowing,  where 
cleanliness  with  eoonoo^  is  a  great  object :  and  it  has  the  advantage  of  giving  little  or 
no  oSensive  smell  daring  the  operation,  and  for  some  time  afterward,  as  oil  paint  does, 
but  may  be  begun  and  finished  in  a  day  or  two.  Two  coats  are  generally  necessary  to 
cover  completely. 

222.  Whm  oUL  plastering  has  hecome  discoloured  by  status^  and  it  is  deaired  to  have  It 
painted  in  distemper,  it  is  advisable  to  give  the  surface,  when  j^roperly  cleaned  off  and 
prepared,  one  coat  at  least  of  white-lead  in  oil,  with  some  spirits  of  tarpentine,  which 
will  generally  fix  all  old  stains  that  would  otherwise  come  through ;  and,  when  quite 
dry,  this  will  take  the  water-colours  very  kindly. 

223.  When  we  rcaflect  upon  the  great  importance  of  cleanliness  in  oor  dwellings,  the 
value  of  pamting,  both  in  oil  and  in  distemper,  should  appear  striking.  Many  servanta 
leain  to  whitewash  very  well ;  and  sufficient  knowledge  of  painting,  both  in  oil  and  in 
d'^stemper,  may  be  easily  acquired  by  those  who  are  desirous  of  it :  a  circumstance  which 
may  he  of  great  use  to  them  some  time  or  other  in  the  course  of  their  lives  :  not  a  few 
servants  have  gained  their  livelihood  by  practising  painting  as  a  trade. 

224.  A  very  good  substitute  fur  size  can  be  prepared  from  potatoes.  Make  starch  from 
the  potaloea  in  the  nsoal  manner,  mix  the  whiting  and  water  to  the  proper  consistence, 
and  add  the  starch.  Hiis  has  the  advantage  of  being  wholly  without  smell,  and  ia  also 
aeantifol2y  white.  It  forms  an  exoellent  material  for  whitening  ceilings.  It  may  be  ob- 
served that,  as  whiting  is  only  washed  chalk,  the  latter,  pounded  very  fine,  may  be  made 
shift  with,  when  whiting  cannot  be  procured. 

225.  Milk  Paint.  A  paint  has  been  used  on  the  Continent  with  success  made  from 
mik  aadibotf,  that  dries  quicker  than  oil  paint,  and  has  no  smell,    k  is  made  in  the 
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foUowing  maimer :  Take  fresh  curds,  and  bruise  tbe  lumps  on  a  grinding-stone,  or  hi  an 
earthen  pan,  or  mortar,  'with  a  spatula  or  strong  spoon.  Then  put  them  into  a  pot  with 
an  equal  quantity  of  lime,  well  slacked  with  water,  to  make  it  just  thick  ernjugh  to  be 
kneaded.  Stir  this  mixture  without  adding  more  water,  and  a  white-coloured  fluid  will 
soon  be  obtained,  which  will  serve  as  a  paint.  It  may  be  laid  on  with  a  brush  with  as 
much  ease  as  Tarnish,  and  it  dries  yery  speedily.  It  must,  however,  be  used  the  same 
day  it  is  made,  for  if  kept  till  next  day  it  will  be  too  thick :  consequently,  no  more  must 
be  mixed  up  at  one  time  than  can  be  laid  on  in  a  day.  If  any  colour  be  required,  any  ol 
the  ochres,  as  yellow  ochre,  or  red  ochre,  or  umber,  may  be  mixed  with  it  in  any  pro- 
portion. Prussian  blue  would  be  changed  by  the  lime.  Two  coats  of  this  paint  will 
be  sufficient,  and  when  quite  dry  it  may  be  polished  with  a  piece  of  woollen  cloth,  or 
similar  substance,  and  it  will  become  as  bright  as  varnish.  It  will  only  do  for  inside 
woik ;  but  it  will  last  longer  if  varnished  over  with  white  of  egg  after  it  has  been 
polished. 

326.  Tke  ffdUnting  receipt  for  milk  paimt  is  given  in  '*  Smith's  Art  of  House  Painting  :*' 
Take  of  skimmed  milk  nearly  two  quarts ;  of  fresh-slacked  lime  about  six  ounces  and  a 
half;  of  linseed  oil  four  ounces,  and  of  whiting  three  pounds ;  put  the  lime  into  a  stone 
vessel,  and  pour  upon  it  a  sufficient  quantity  of  milk  to  form  a  mixture  resembhng  thin 
cream ;  then  add  Ae  oil,  a  little  at  a  time,  stinring  it  with  a  small  spatula ;  the  remain- 
ing milk  is  then  to  be  added,  and  lastly  the  whiting.  The  milk  must  on  no  account  be 
sour.  Slack  the  lime  by  dipping  the  pieces  in  water,  out  of  which  it  is  to  be  immediate- 
ly taken,  and  left  to  slack  in  the  air.  For  fine  white  paint  tbe  oil  of  caraway  is  best, 
because  colourless ;  but  with  ochres  the  commonest  oils  may  be  used.  The  oil,  when 
mixed  with  the  milk  and  lime,  entirely  disappears,  and  is  totally  dissolved  by  the  lime, 
forming  a  calcareous  soap.  The  whiting  or  ochre  is  to  be  gently  crumbled  on  the  sur- 
face of  the  fluid,  which  it  gradually  imbibes,  and  at  last  sinl^ :  at  this  period  it  must  be 
well  stirred  in.  This  paint  may  be  coloured  like  distemper  or  size-colour,  with  levigated 
charoosd,  yellow  ochre,  dec.,  and  used  in  the  same  manner.  The  quantity  here  prescribed 
is  sufficient  to  cover  twenty-seven  square  yards  with  the  flrst  coat,  and  it  will  cost  about 
three  halfpence  a  yard.  The  same  paint  will  do  for  out-door  work  by  tbe  addition  of  twc 
ounces  of  slacked  lime,  two  ounces  of  linseed  oil,  and  two  ounces  of  white  Burgundy 
pitch  :  the  pitch  to  be  melted  in  a  gentle  heat  with  the  oil,  and  then  added  to  the  smooth 
mixture  of  the  milk  and  lime.  In  cold  weather  it  must  be  mixed  warm,  to  facilitate  its 
incorporation  with  the  milk. 

327.  A  paint  for  outside  toork,  called  Anticorrotionj  is  sold  in  London.  It  is  made  ot 
ground  glass  bottles,  scoria  from  lead-works,  burned  oyster-shells,  and  similar  materials, 
mixed  with  tbe  usual  colouring  pigments.  It  is  sold  in  powder,  and  when  to  be  used  it 
is  worked  up  with  raw  linseed  oil.  It  is  more  difficult  to  lay  on  than  common  paint,  and 
wears  out  the  brushes  fast ;  but  it  is  cheap  and  extremely  durable,  never  blistering,  and, 
if  well  done,  lasting  a  lifetime :  hence  it  is  much  employed  in  government  works  :  it  is 
particulariy  good  for  protecting  cast  iron,  stones,  tiles,  Ac. 

228.  T/u  foUewing  methods  of  preserving  fcood  do  not  properly  come  within  the  usual 
practice  of  the  painter,  but  they  are  useful  on  particular  occasions.  ' 

229.  Charring  the  outside  of  ttood  that  is  put  into  the  ground,  as  the  ends  of  piles,  posts, 
and  wood  laid  in  the  foundations,  was  practised  by  the  ancient  Romans,  and  is  found  very 
efi*ective,  as  charcoal  is  perfectly  incorruptible. 

230.  Coal  tar  is  much  better  calculated  to  preserve  outside  wood  and  iron,  as  well  in 
land  as  in  water,  than  vegetable  tar.  It  is  procured  by  the  distillation  of  coals  in  making 
coke,  or  coal-gas.  Its  unpleasant  smell  and  blackish  eokmr  are  objectionable  in  many 
situations,  but  the  former  wears  off  in  a  few  months. 

t  231.  Tar  varnish  is  made  by  melting  common  tar  over  a  slow  fire,  and  stirring  in  as 
much  coal-dust  or  powdered  charcoal  as  will  make  it  thidc.  If  required  to  be  brown  in- 
stead of  black,  put  Spanish  brown  instead  of  charcoal. 

232.  The  tar  obtained  in  the  manufacture  of  pyrolignams  acid  has  been  recommended 
by  the  late  Mr.  Parkes  as  the  best  preservative  of  every  kind  of  wood  fence.  For  this 
purpose,  it  should  be  gently  heated  in  an  iron  pot,  and  laid  on  with  a  brush.  It  soaks 
into  the  wood,  and  seems  to  leave  "  no  body,**  as  the  painters  express  it ;  hut  after 
some  days*  exposure  to  tbe  sun,  the  surface  and  texture  of  the  wood  will -be  much  al- 
tered, for  it  will  be  so  hard  and  impervkras,  that  it  will  be  very  difficult  to  make  any 
impression  on  it.  If  a  second  or  a  third  coat  of  the  tar  be  laid  on,  it  will  then  bear  out. 
When  these  are  dry,  if  required  for  ornamental  work,  it  may  be  painted  in  oil  in  the 
usual  manner. 

23&  A  coating  to  preserve  wood  in  damp  situations  may  be  made  by  beating  twelve  pounds 
of  resin  in  a  mortar,  and  adding  to  it  three  pounds  of  sulphur  and  twelve  pints  of  whale 
oiL  This  mixture  must  then  be  melted  over  a  Are,  and  stirred  well  while  it  is  melting. 
Ochre  of  any  required  colour,  ground  in  oil,  may  be  put  to  it.  This  composition  must  be 
faiid  on  hot,  and  when  the  first  coat  is  dry,  which  will  be  in  two  or  three  days,  a  second 
ooat  may  be  given ;  and  a  third,  if  necessary. 

234.  Gas  tar,  with  yellow  ochre,  makes  a  very  cheap  and  durable  green  pamt  for  ixoa 
rails  and  coarse  woodwork. 


B1NT0   ON   THB  PEACTICB  OV   BUILDING.  79 

ns.  C<«f  wiriiwi  <g  fay  wt « toantot  fattMwy,  to  nnsi  the  weather^  mni  Hktwitejbre.  Taka 
•DB  measure  nitmi  sand^  two  meaaureB  of  wood  ashes  wefl  sifted,  three  of  slacked  lime 
fnMiad  op  with  oil,  and  mix  them  together ;  lay  this  oo  with  a  brash,  the  first  ooat  thiOt 
the  seeond  thielc.  This  adheres  so  wXtoo^  to  the  boards  oorered  with  it,  that  it  resists 
an  iroo  tool,  and  the  action  of  txe^  and  is  impene^nUe  by  water. 

3WL  A/taakU  ftdntfor  ctanan  is  made  by  stirrinf  into  fifty-six  pounds  of  conunon  oil 
paial  a  sointlon  of  soap  lye,  made  of  half  a  pound  of  soap  and  three  pounds  of  water :  it 
most  be  need  while  warm. 

537.  A  Umck  coUmrimg  for  gMtien  wUU  may  be  made  by  mixing  qncklime,  lampUaok, 
a  little  copperas,  sad  hoi  water. 

538.  A  metkod  of  rendering  JUk-oU  applieahU  to  the  mrpotet  of  pamimg  was  ooamiual- 

eated  by  Mr.  Yanherman  to  the  Society  of  Aits ;  and  it  appears  to  be  a  good  and  cheap 

▼ehide  ibr  paint  for  oat-door  work  which  is  much  exposed  to  the  weather.    "  Add  to 

thiity'-two  galkons  of  Tisegar  twelTO  pounds  of  litharge  and  twelve  pounds  sulphate  of 

aine,  aKaking  the  mixture  well  twice  a  day  for  a  week.    The  mixture  is  then  pot  into  a 

ton  offish-oil,  with  which  it  is  well  shaken  and  mixed ;  and  the  next  day  the  clearer 

part,  about  seven  eig!hUis  of  the  whole,  is  poured  oflT.    Twelvs  galk>ns  of  linseed  oil  and 

two  of  oil  of  tnrpeniine  are  then  added  to  the  olear  part,  and  this,  being  well  shaken 

together,  is  left  to  settle  for  two  or  three  dayr,  when  it  will  be  fit  to  grind  white-lead  and 

aU  the  fine  coVMsra  in :  these,  however,  are  to  be  thinned  for  use  with  linseed  oil  and  oil 

oCtnTpenline." 

SntKCT.  8. — Frueo  Painting,  and  Encaustie. 

539.  F^toeouakimd  of  fainting  forformtd  vifi  wster  odaoro  on  a  ground  ofotueeo  while 
it  is  stiD  wet,  and  admits  of  the  colours  sinking  in,  and  drying  with  the  stucco.  It  is 
extiemeiy  dmaUe,  and  beam  washing  without  injury ;  but  it  is  very  diiScult  to  execute, 
beeauae  it  most  be  performed  with  great  rapidity,  on  account  of  the  necessity  of  begin- 
ning and  finishing  a  part  while  the  stucco  is  still  moist,  on  which  account  a  picture  can- 
not be  sket^ed  in,  and  carried  on  gradually,  as  in  oil,  since  no  more  ground  ought  to  be 
laid  in  one  day  than  the  painter  can  cover  in  that  time ;  and  he  must  complete  immedi- 
afteiy  the  painting  on  that  portion,  since  the  work  cannot  be  retouched,  except  by  distero- 
ptTf  which  is  imperfect. 

It  was  nmeh  in  ase  among  the  ancients,  but  their  paintings  in  this  way  were  not  highly 
finiahfid.  Sererai  considerable  pictures  have  been  executed  in  fresco  by  the  great  mas- 
tere ;  hot  this  art  is  little  practised  at  present,  although  its  durability  makes  it  desirable 
that  it  should  be  empk^d  in  certain  situations. 

540.  Eneametic  fainting  vras  a  method  practised  by  the  ancients,  and  which,  though  it 
has  been  tried  with  some  success  on  the  Continent,  is  not  used  in  this  ooontry,  although 
a  few  sueoessfol  experiments  have  been  made  here.  It  consists  in  making  use  of  wax 
aa  a  Yehide  for  the  cdoors,  sometimes  mixed  with  oil  to  render  it  more  liquid,  and  then 
by  heating  the  work  with  a  chafing  dish  the  tints  are  blended.  This  kind  of  painting  has 
darahilily  to  reeommend  iL 

SuBSECT.  9. — Bronzing. 

541.  Bnmring  is  a  term  applied  to  a  common  method  of  painting  wood  or  iron  work, 
or  articles  of  plaster  of  Paris,  such  as  busts,  statuea,  dec,  so  as  to  imitate  bronze.  Real 
bronze  aoquiies  in  time  a  ooat  of  a  dark  green  colour,  owing  to  os^dation ;  but  any  parts 
of  such  bronse  that  may  hiq^pen  to  be  exposed  to  nibbing  of  any  kind  will  have  this  crust 
worn  oflE;  and  be  made  to  assonoe  a  bri^t  metallic  colour.  In  bron^ing^  this  effect  is 
hnitated.  The  first  part  ofihe  process  is  to  paint  the  whole  over  of  the  dark  men  just 
mentioned,  which  is  done  by  a  mixture  of  Prussian  blue,  yettow  ochre,  and  verditer 
gimmd  in  oiL  When  two  or  three  coats  of  this  are  nearly  dry,  but  not  quite,  being  still 
a  little  sticky,  or,  as  it  is  technically  named,  tackjf,  a  powder,  called  bronze  powder,  is 
ndibed,  by  means  of  a  linen  pad,  on  all  the  edges  or  places  liable  to  be  worn  bright  had 
the  artides  been  really  of  bronze  and  exposed  to  friction.  Bronze  powder  is  sold  in  the 
shops  OB  purpose,  and  is  made  by  grindmg  Dutch  foil  and  mosaic  gold,  or  precipitated 
eo^^t  to  powder.    When  well  done,  the  imitation  of  ancient  bronxe  is  very  complete. 

SassBCT.  10. — Paper'hanging. 

243.  The  wutt  nonal  mode  of  fbmhing  the  toalU  ofapartmtnto  at  present  is  by  covering 
tbem  with  ofaamental  printed  papers,  of  which  there  is  a  great  variety,  from  Id.  per 
yard  to  serend  shillings.  The  art  was  borrowed  originally  from  the  Chinese,  by  vHiom 
It  has  been  practised  mm  time  immemorial.  The  colours  emploved  are  of  distemper : 
a  groand  is  first  laid,  and  the  patterns  are  printed  by  means  of  blocks  and  Tarioos  col- 
oars,  as  In  ealieo  printing.  The  Tariety  in  the  patterns  of  printed  papers  is  endless,  and 
is  eoatiaoally  ^hmiging  with  fashion ;  gilding  is  frequently  introduced  in  rich^M^m. 
The  French  hswo  long  excelled  us  in  the  designing  of  papers  for  this  purpose,  as  they 
have  in  almost  all  arehitectoral  ornaments ;  and  it  is  lamentable  to  see  that  the  best  pa- 
pns  in  oar  shops  in  the  present  day  are  imported  from  France.    Some  of  these  contain 
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Ggurea  and  lantlMapea  of  great  merit,  and  the  ornameBts  and  flowets  are  ^xqaisite.  Tlieic 
ai«  several  modes  or  manurBcturing  papers  for  hanginf.  Paptr  uilh  a  lalin  grmad  ia 
said  to  be  produced  b7  rubbing  on  Ihv  groDod  fowdered  French  challt  (a  vdriety  of  stea- 
tite) with  a  bard  brush,  till  the  lustre  is  prodn  led.  Flock  paptr  is  made  by  printing  the 
pattern  on  the  paper  with  some  kind  of  van  ish,  and  strewing  this  uver  with  what  >■ 
termed  fiock,  produced  by  cutting  to  a  fine  pcnder  woollen  rags  or  pieces  nr  cloUi  bj 
means  of  machinerj'.  This  operation  oaoBes  tia  pattern  (a  appear  as  if  it  were  cloth  cut 
out  and  fixed  on.  In  some  of  the  best  papers,  the  patterns  are  partly  painted  by  band. 
Some  paper,  finished  with  vaniieh,  will  bear  washing,  which  is  useful  in  places  where  it 
is  liable  to  be  much  soiled ;  but  the  gloss  has  Etn  unpleasant  appearance,  and  such  papers 
are  not  fit  for  elegant  apartments. 

SuBiEcT.  il. — Sun  BtindM, 


S43.  Smi  blindt  a 


9,  very  necessary  for  keeping  the  apartmenta 
cooi  in  Eummer,  and  for  protecting  the  curtains,  carpets,  and  other  inside  furniture,  fh>m 
the  sun's  rays,  which  are  injurious  to  colours.  Tbey  can  scarcely  be  considered  as  or- 
namental in  an  architectural  point  of  view,  bat  they  are  tolerated  on  account  of  their 
great  utility.  They  are  placed  either  on  the  outside  or  inside  of  the  sash ;  but  are  moat 
effective  in  the  first  mode,  because  the  sasli  and  glass  are  thus  protected  from  the  heat, 
and,  of  course,  the  air  in  the  apartment  kept  of  more  equal  temperature.     The  simplest 

r-|- ri  '"'"*  of  outside  blinds  consists  merely  of  a  piece  of  cloth  fixed  to  the 

,'  .'  —    ■"  T       |~    top  of  the  window,  and  either  hanging  down,  or  stretched  out  a  Uttle 

rj — _li      way  at  the  bottom  by  some  support.     This  is  the  most  usual  sun 

blind  employed  In  Italy,  and  msy  be  seen  in  pictures  of  that  country, 

generally  resting  at  bottom  on  a  balcony  often  filled  with  flowers. 

They  are  usually  made  of  striped  cloth  or  canvaas,  and  hence  have  % 

very  ptctureeque  efiect.     These   are  occasionally  used  here,  bu 

usnallj  with  a  spring  roller  at  the  top,  in  a  frame.    Those  termed  by 

US  Ventiiait  UiTids,  are  made  of  a'  number  of  narrow  slips  of  wood, 

hung  horizontally,  as  fig-  48,  so  thai,  when  turned  one  way,  tbey  touch 

each  other,  and  fill  up  the  whole  opening ;  but  when  moved  a  iitlle, 

the  surfaces  are  inclijied,  and  then  the  edges  being  apart,  they  admit 

the  air,  though  they  eiclude  the  sun's  rays  i  the  luhs  are  confined  at 

b  their  ends  by  frames  in  the  revesis  of  the  windows,  and  ihey  draw 

■■•i.   • '  up  entirely  Into  a  box  orcornlGc  fixetl  at  the  top.    Blinds  of  the  same 

kind  are  often  placed  at  the  inside  of  the  sash,  and  then  they  turn  upon  lines  of  tape;  but 

'' a  apoD  the  outside,  a  brass  chain  is  employed,  as  being  more  durable. 

These  are  elTectual  in  keeping  off  the  sun's  rays.   Sivt. 

lev  bUndt  are  a  cheaper  kind,  which  serve  both  as 

Venetian  blinds  and  outside  shutters  i  they  are  made 

of  strong  laths  or  luSer  boards,  either  Gied  in  the 

•\  frame,  or  turning  all  together  by  a  lever  handle,  or 

pivots  In  the  frame,    When  opened,  they  are  fastened 

J  back  like  outside  shutters.     'Tbey  are  useful  in  windy 

I  aitualions,  and  where  security  is  required.   The  latest 

I  improved  blinds,  and  those  now  moat  generally  used, 

I  are  the  bmtiti  blindt,  a,  fig.  49.     They  are  of  striped 

I  cloth,  fixed  to  an  iron  framing  at  bottom,  and  are  made 

to  rise,  by  a  rather  complicated  system  of  cords  and 

pDUeys,  into  a  case  of  wood  at  the  top  of  the  window, 

and  which  is  generally  made  ornamental.    In  these 

the  sidea  are  tilled  up,  to  exclude  the  oblique  rays  of 

the  sun :  t  is  the  manner  in  which  tbey  are  made 
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lor  bedchamber  apartments. 


'.  12. — BtU-hangiag. 


o  long,  so  as  to  be  sufficiently  heard  where  the  servants  ar^ 
'  placed.   The  bell  itself  {.fig.  60}  is  fixed  to  an  elastic  spring,  by 
which  it  vibrates  on  being  pulled  by  the  wire ;  and  there  is  an- 
other spring  of  spiral  wire,  U>  prevent  the  vibration  from  being 
too  great.     The  wires  are  carried  round  the  angles  of  apart- 
ments by  means  of  cranks,  wliich  are  of  Tarions  kinds,  to  suit 
the  extaraal  and  internal  angles.     In  some  cases  the  wire  or  bell  rope  goes  to  the  ceil- 
ing of  the  room,  hut  now  usually  only  down  ftom  the  surhase  moulding,  where  it  may  be 
rung  by  a  small  brass  lever,  or  some  other  contrivance.    The  bel!  wires  are  always  of 
copper,  as  iron  would  decay  by  rust. 
346.  An  nnjrvMBKnJ  in  tkt  aeiiud  of  Aitpotini  of  Icti  wire*  haa  been  announced  ai 
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fractued  in  Ediobiuigh.  Instead  of  causing  the  wires  to  go  akmg  beneath  the  eoniices« 
and  across  paititions  and  passages,  in  the  usual  manner,  till  they  reach  the  beUe  they 
are  designed  to  pulU  a  plan  is  followed  by  which  not  a  single  wire  ie  seen  in  any  room  in 
tbi  hoQse.  From  the  top  of  the  bell-pull  in  each  apartment  the  wire  is  carried  straight 
upward  io  a  small  tin  tobe  sunk  in  the  plaster,  to  the  vacancy  below  the  dates ;  here  the 
wires  of  the  whole  house  meet,  and  from  thence  descend  in  another  tube,  branching  off 
to  their  lespective  bells.  By  this  means  each  wire  has  only  two  cranks,  or  at  most 
three,  in  its  entire  course :  all  boring  of  partitions  is  avoided,  and  also  the  appearance 
of  vires  in  the  rooms. 

t46.  It  i*  catnememt  to  arrarngt  all  the  bdU  in  the  baeemerU  etcry  m  «  Une^  each  having 
the  name  of  the  apartment  it  belongs  to ;  for  though  in  a  small  house  the  serrant  knows 
each  bell  by  its  sound,  yet  when  there  are  many  this  may  be  difficult  \  but  on  going  to 
the  place  where  they  are  hung,  it  may  be  seen  which  bell  has  rung  by  something  of  the 
▼Hiration  being  still  visible. 

Sdbbect.  13. —  Verandas  and  Baleonics. 

247.  The  Veranda  it  an  ornamental  addition  borrowed  from  Indiaf  where  the  climate  d^ 

mands  every  assistance  from  shade.     Although  they  are  not  equally  necessary  with  us, 

yet  they  are  often  useful,  and  have  an  appearance  extremely  agreeable  when  tastefully 

attached  to  a  countiy  residence.    They  do  not  unite  well  with  architectural  decoration, 

but  have  this  advantage,  that  of  themselves  they  give  an  air  of  elegance  to  a  house 

otherwise  extremely  plain.    The  framing  is  generally  formed  of  wood  painted ;  and  in 

case  of  being  highly  enriched  with  ornament,  cast  iron  has  been  found  berth  durable  and 

economical.    The  roo&  are  painted  oil  cloth,  sheet  copper,  zinc,  or  tinned  iron  painted. 

Care  should  be  taken  that  the  balconies  are  sufficiently  strong,  and  securely  fixed  in  the 

wafl.    Not  being  necessarily  connected  with  any  particular  style  of  arehitecture,  they 

are  capable  of  endless  variety  in  their  design. 

248.  BalcamUs  are  well  known,  and  are  made  of  stone  or  iron,  and  of  various  patterns. 
When  of  iron,  it  is  an  important  precaution  not  to  place  the  bars  at  such  a  distance  that 
a  child  coming  into  the  balcony  can  get  its  head  between ;  since  cases  have  occurred 
(and  the  writer  of  this  article  was  witness  to  one)  where  a  child,  having  put  out  its  head 
between  the  bars,  could  not  by  any  means  draw  it  back  again,  and  a  smith  was  obliged 
to  file  or  saw  the  bars  through  before  the  child  could  be  extricated  from  this  dangerous 
sitnatioa. 

SuBsscT.  14. — Decorative  Sculpture  and  Carvmg. 

549.  TTkere  i»  generalbf  more  or  leee  of  these  in  every  modem  hou$e.  The  talents  of  the 
scdIpCor  in  marble  are  exercised  occasionally  in  statues,  bas-reliefs,  vases,  and  other 
ornaments,  as  likewise  in  capitals  and  other  parts  of  columns,  and  in  chimney-pieces ; 
but  this  material  is  too  expensive  to  be  in  general  use  among  us.  Few  of  our  native 
stones  are  fit  for  durable  architectural  sculpture,  with  the  exception  of  one  variety  of 
magnenan  limestone  that  has  been  employed  for  the  sculpture  in  the  triumphal  ardi 
before  Bnckingfaam  Palace :  Portland  stone  has  been  a  good  deal  used ;  but  it  is  coarse, 
and,  except  selected  with  care,  not  very  durable,  as  may  be  seen  in  some  of  our  public 
buildings.  Bath  stone  is  easily  carved,  but  is  less  durable  than  Portland.  This  defi- 
ciency in  a  good  material  has  led  to  the  invention  of  various  kinds  of  artificial  stone. 

550.  Coalers  arti/icial  stone  was  at  cae  time  much  in  use  for  architectural  ornaments. 
It  is  a  sort  of  pottery,  and  easily  worked  when  soft,  into  any  form :  it  is  perfectly  dura- 
ble, but  liable  to  vrarp  in  baking. 

351.  Ranger's  artificial  stone  is  composed  of  fresh^bnrned  lime  and  sand,  put  into 
moulds :  this  sets  extremely  hard,  and  has  been  employed  with  some  success  in 
building. 

982,  Austin's  artifieial  stone  is  excellent  for  architectoral  ornaments  of  all  kinds,  as 
vases,  statues,  chimney-tops,  du:.,  and  is  now  much  in  use.  Ornaments  in  plaster  ot 
Palis  we  have  mentioned  when  describing  the  business  of  the  plasterer ;  and  those  made 
m  Parker's  cement  when  treating  of  stucco. 

258.  A  great  variety  of  ornaments,  particularly  light  Gothic  enrichments,  are  now  made 
frith  advantage  in  cast  iron. 

S54.  Ccreiii^  tn  vood^  at  one  time  carried  to  such  perfection,  has  declined  through  the 
mventions  of  a  composition  of  whiting  and  linseed  oU,  in  which  ornaments  are  cast  and 
fixed  on  to  wood  with  glue ;  and  also  by  the  employment,  now  so  very  general,  of  papier^ 


866.  A  process  for  imitating  wood  carting  may  he  mentioned  as  one  of  the  novelties  of 
the  day.  ft  is  the  inrention  of  Braithwaite.  The  wood,  instead  of  being  cut  as  ir  the 
usual  manner,  has  the  pattern  burned  out  by  the  application  of  a  heated  metal  mould, 
and  the  charooai  so  fbrmed  is  brushed  out  after  each  successive  application  of  heat,  until 
saflSdent  depth  is  acquired.  Care,  of  course,  must  be  taken  that  the  wood  does  not  in* 
iame  daring  the  process  :  this  is  prevenied  by  wetting  the  wood. 

SS6.  Papier-machie  i«  \  ^ery  elegant  manufacture,  now  much  employed  for  forming 
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ornaments,  as  a  substitnte  for  earring,  and  casts  in  plaster  of  Paris.  It  is  made  of  « 
pulp  from  rags  or  paper,  which,  being  mixed  with  size  and  glue,  and  cast  in  a  mould, 
becomes  eittremely  hard  when  dry.  ft  is  much  used  for  flowers  and  other  ornaments  in 
the  ceilings,  and  various  other  places  in  apartments.  There  are  several  manufactories 
of  it,  one  of  the  best  of  which  is  Messrs.  Bickfield  <Sl  Co.,  London.  These  ornaments 
are  much  less  liable  to  break  than  these  of  plaster. 

If  decorations  of  a  sculptural  kind  are  introduced,  the  design  and  execution  should 
display  good  taste ;  otherwise  they  are  better  entirely  omitted. 

257.  Scagliola  is  a  very  beautiful  imitation  of  coloured  marble,  and  porphyries ;  so 
close  an  imitation,  indeed,  that,  without  a  near  inspection,  it  cannot  be  distinguished 
from  these  stones.  It  is  much  employed  in  internal  decoration,  for  columns,  pedestals, 
and  various  supports  of  statues  and  vases,  and  sometimes  to  cover  parts  of  the  sides  of 
apartments.  It  is  composed  chiefly  of  plaster  of  Paris,  with  colouring  matters,  cementei* 
by  glae,  and  having  sometimes  fragments  of  alabaster  inserted,  to  imitate  verd  antique 
From  the  nature  of  its  composition,  it  is  not  fit  to  be  exposed  to  the  weather  out  of  doors, 
and  requires  to  be  kept  diy ;  but  answers  admirably  in  interiors,  where  great  richness 
at  a  small  expense  is  required. 

SuBSBCT.  16. — Waier-pipes, 

We  have  already  mentioned  the  necessity  of  an  abundant  supply  of  good  water  In 
evezy  spot  where  it  is  resolved  to  build,  either  from  wells,  rivers,  or  by  some  aitificial 
means.  In  niost  cities  of  England  this  is  now  well  managed  by  means  of  public  water- 
works, that  supply  eveiy  house  with  this  great  necessary  of  life.  The  disposing  of  the 
water-pipes  and  cisterns  in  a  building  should  not  be  left  to  the  plumber  only,  however 
skilful ;  but  all  the  details  should  receive  the  attention  of  the  arehitect,  in  designing, 
when  provision  can  be  made  for  placing  the  pqies  properly,  which,  if  not  done  at  first, 
may  sometimes  be  found  difficult  or  inconvenient  afterward. 

868.  Jn  London  [and  still  more  in  New- York,  and  some  other  American  cities]  the 
abundance  a/nd  cheapness  of  the  supply  of  exeeUeni  water  hy  means  of  the  water  companies  is 
admirable,  notwithstanding  the  outcry  raised  by  ignorant  or  unprincipled  persons :  in 
many  parts  of  the  metropdfis  water  can  be  served  to  the  upper  stories  from  the  oi^inary 
sources ;  and  when  this  cannot  be  done«  it  may  be  elevated  sufficiently  high  by  force 
pumps. 

269.  The  advantage  of  having  water  laid  on  m  the  bedchamber  stories  to  supply  hatha,*  oi 
for  other  purposes,  is  too  obvious  to  require  being  stated,  and  should  not  be  neglected  in 
a  new  house,  where  the  expense  does  not  forbid  so  great  a  convenience.  Wherever 
there  is  any  degree  of  complexity  in  the  pipes  or  other  apparatus  necessaiy  for  the  sup- 
ply, an  accurate  drawing  should  be  kept  of  the  whole,  that  may  give  the  requisite  infor- 
mation in  case  of  repairs  or  alterations.  For  the  properties  of  good  water,  and  the 
methods  of  filtering,  we  refer  the  reader  to  the  article  in  this  work  on  that  subject. 
Chap.  I.,  Book  VIII. 

260.  To  prevent  the  water  tn  the  lead  pipes  from  freezing  in  winter,  which  frequently 
sauses  them  to  burst  by  the  expansion  of  the  ice,  any  portion  that  is  exposed  to  the  ex- 
ternal air  should,  at  the  commencement  of  a  frost,  be  well  wrapped  round  by  some  non- 
conducting substance,  as  straw ;  and  in  case  of  the  pipe  passing  through  the  house,  it 
is  a  good  plan  to  have  a  cock  on  the  part  of  the  service-pipe  where  it  enters,  which 
being  shut  as  soon  as  the  cistern  is  filled,  the  pipe  may  be  emptied  of  water,  and  remain 
so  until  the  water  comes  on  again,  by  which  means  ail  danger  of  the  water  freezing  in 
the  pipes  may  be  avoided,  a  circumstance  which,  when  it  happens,  is  very  annoying. 

261.  The  construction  of  cisterns  with  ball-cock  and  waste-pipe  is  too  well  understood  to 
require  being  mentioned  in  detail :  the  first  being  to  prevent  the  water  running  after  the 
cistern  is  full,  and  the  last  to  prevent  the  cistern  from  overflowing  in  case  of  any  accident 
to  the  former.  It  is  a  good  precaution  to  lay  the  pipes  in  such  a  manner  that  they  can 
be  easily  got  at,  in  case  repairs  should  be  necessaiy.  Sinking  and  forcing  pumps  are 
provided  by  the  plumber. 

262.  For  pumps,  see  **  Kitchen  Furniture,"  Book  XI 

SuBBBCT.  16. — Water-closets. 

268.  The  great  utility  of  water-closets  is  so  well  known  that  little  need  be  said  on  the 
subject,  but  that  they  are  indispensable  in  every  house  where  comfort  is  aimed  at.  As 
they  are  very  troublesome  when  out  of  order,  some  pains  should  be  taken  to  select  one 
of  good  construction  ;  and  it  is  better  to  givc^  a  higher  price  than,  through  too  great 
economy,  to  run  the  risk  of  getting  one  imperfect  Y arious  patents  have  been  taken  out 
for  this  apparatus ;  but  we  believe  that  no  construction  is  superior  to  the  original  one, 
that  by  the  late  Bramah.  The  general  principle  of  all  is  the  same :  a  cistern  of  water 
is  placed  above,  and  in  the  bottom  is  a  valve,  which  is  opened  by  the  motion  of  the  han- 

*  CIb  tto  dtj  of  N«w-Toifc  all  these,  and  itill  greater  adtyntagea,  are  ftmiahed  to  the  eittzena  at  a  mj  Ion 
Kte  bj  the  mnniapal  aothoritiee,  who  hare  intxodaoed  pipea  oonreTing  pare  water  frem  a  river  fottr     '* 
4iMwt.  the  particolara  of  which  ai«  related  in  a  aobaeqeent  part  of  this  Tolone.] 
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ile  on  Che  seat,  bir  which  the  water  rashes  down  into  the  basin,  while  the  same  handle, 
by  means  of  a  lerer,  opens  another  ralTe  below  in  the  soil-ptpe,  the  water  passing  through 
it.  It  is  acareeij  poasdble  to  render  a  description  intelligibie,  withont  inspection  of  the 
apparatus  its<^. 

264.  A  smaU  mid  cheap  tDaier-eloset  is  the  following :  a,  fig.  61,  is  the  earthenware  basin^ 
the  lower  end  of  which  terminates  in  a  neck  that  dips  under  the  water  in  a  leaden  yesselj 
from  which  a  pipe  descends  to  the  drain,  h  is  the  cistern  of 
water  placed  above  at  a  proper  height :  this  cistern  has  a  waste- 
pipe,  c,  which  not  only  prcTents  the  water  in  the  cistern  from 
oTcrlkrwing,  bat  it  also  goes  into  the  leaden  Teasel,  and  keeps  it 
filled  every  time  the  urater  comes  on,  thus  preventing  that  part 
from  becoming  ever  dry,  if  it  should  not  be  used.  The  supply 
.0  the  basin  is  by  a  pipe,  <£,  ciMning  from  the  cistern,  and  having 
a  valve  at  the  bottom,  seen  on  a  larger  scale  at  e .-  this  valve  is 
laised,  when  water  is  required  for  the  basin,  by  pullinff  a  string, 
attached  to  one  end  of  a  small  lever,  fixed  on  the  edge  of  iS» 
cistern,  to  the  other  end  of  which  is  a  chain  that  raises  the  valve. 
The  lower  end  of  the  basin  being  thus  always  under  the  water, 
no  foul  air  can  ascend.  Some,  instead  of  this  valve  and  lever, 
put  a  coc^L  on  the  pipe,  d,  v^iieh  may  be  turned  when  necessary ; 

and  this  cock,  if  brought  to  the  seat,  may  be  turned  by  a  han<Ue 

similar  in  appearance  to  the  better  kind  of  water-closets :  but 

the  cock  does  not  allbfd  sofSdent  water  way,  which  occasions 

the  water  io  dbw  too  slowly ;  whereas  the  valve  may  be  made  of 

any  sise,  and  may,  therefore,  give  a  sofficient  and  sudden  supply. 
S65.  PmUbU  waUf^€lo9eis  are  described  under  "  Furniture." 

266.  Frines  to  be  uted  withoui  waier  may  be  constructed  in  various  ways.  One  is,  to 
have  a  basin,  as  in  a  water-closet ;  and  to  continue  down  from  it  a  tube  so  fygr  into  the 
cesspool  below  as  to  prevent  the  rising  through  it  of  air,  and,  consequently,  of  smell.  If 
all  the  waste  water  of  the  house  is  poured  ^ito  the  basin,  neither  that  nor  the  tube  will 
ever  be  choked  np ;  in  which  case,  this  construction  may  be  considered  one  of  the  best 
for  iNreventing  smell.  Another  mode  is  to  have  no  basin,  but  to  take  care  that  the  sur- 
face of  the  cesspool  exposed  to  the  air  is  no  larger  than  necessary,  and  that  the  seat  be 
secure  and  free  fitan  crevices.  It  is  best  to  have,  besides  the  usual  circular  cover,  an- 
other square,  large  cover,  such  as  is  used  in  water-closets. 

267.  An  niffemaus  contrioance  vmu  trtDCiUed  ^  Mr.  Siruttj  of  DerhUf  and  employed  in  the 
Derbyshire  infirmaiy,  by  which  the  air  in  the  i^ace  was  changed  by  the  motion  of  the 
door,  which,  at  the  same  time,  disengaged  the  water  for  the  closet  itself,  without  any 
care  of  the  person  using  it. 

SuBSBCT.  17. — Fountains. 

*Jt6B.  Pottmuauu,  SO  great  a  luxury  in  warm  climates,  do  not  appear  to  be  generally 
wished  for  in  ibis  country ;  and  they  are  expensive  ornaments,  except  in  remarkable 
cases,  where  the  supply  of  water  is  very  easily  obtained.  The  principle  upon  which  the 
simplest  kind  is  fonned  is  sufficiently  obvious ;  the  height  of  the  source  for  tiie  water 
must  be  as  great  as  that  to  which  the  fountain  is  to  play.  Fountains  on  a  very  small 
scale,  on  the  principle  of  that  called  Hiero's,  are  sometimes  put  into  conservatories,  anil 
nmilar  places,  and  then  are  elegant  decorations."^ 

SrosscT.  18. — On  rendering  Howes  fire^oof. 

S69.  To  remder  a&  dwelling  houses  fire-froof  is  obviously  desirable ;  but  although  many 
jiventions  have  been  made  with  this  view,  and  experiments  have  been  made  sufficient 
to  show  that  it  is  quite  practicable,  yet  none  of  the  methods  have  been  found  so  free 
from  objections  of  some  kind,  either  on  account  of  the  expense,  or  from  some  other 
cause,  88  to  be  brought  into  general  use.  The  chief  means  proposed  have  been  iron 
roob,  flooTB  supported  by  iron  or  ilat  brick  arches,  plaster,  or  what  is  called  pgging  un- 
der the  flooring  boards,  stone  or  iron  staircases,  brick,  or  at  least  briefe-nogged,  partitions, 
metal  saahes,  inn  plating  round  all  timbers :  in  short,  using  metal,  or  brick  and  slate, 
wherever  it  is  possible,  instead  of  wood.  By  taking  advantage  of  these,  any  house  may 
oe  rendered  fire»proof  in  building,  although  the  expense  will  be  somewhat  increased 
and,  ooDsidering  that  the  additional  cost  need  not  be  very  considerable  compared  witfe 
the  comlbit  of  seeority,  it  is  much  to  be  regretted  that,  in  all  apartments  where  valuable 
^iroperty,  soch  as  libraries,  museums,  or  emeries  of  works  of  art  are  deported,  means 
•dionid  not  be  resorted  to,  to  render  them  safe  from  destruction  by  fire ;  and  we  add,  that 
It  is  snrprisang  that  the  practice  of  rendering  bouses  fire-proof  should  ^ot  become  gen- 

*  ri«  dM  dtj-  of  N«w-ToKk,  paUic  foantaiu  oa  a  large  tcale  adorn  tbo  oomenHii  parlu  aad  open  aqnarMi 
vUk  in  the  gndens,  sad  even  at  the  doon  of  the  oitizene,  the  tnpply  of  water  n  to  abundant,  that  ornamenta] 
ad  iet  d*eatts  etn  ba  jteoed  at  a  tridiair  npaoM  •     conTenieace  of  whieh  many  am  arailinf  them- 
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eral.   But  the  description  of  the  detafls  respecting  the  various  inethod9  that  would  efitet 
this  object  would  far  exceed  the  limits  of  this  work. 

The  importance  of  this  for  a  house  built  in  the  country  must  appear  so  much  the 
greater,  where  that  assistance  from  fire-engines  cannot  be  had  that  towns  afford 
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CHAPTER  I. 

ON  HEAT. 

270.  Introductory  Remarks. — The  Yariou8*modes  of  producing  an  agreeable  temperature 
in  our  apartments,  at  all  seasons  of  the  year,  are  important  to  be  understood.  Many  un- 
civilized nations,  accustomed  to  a  life  of  hardship,  and  passing  their  time  chiefly  in  the 
open  air,  are  rendered  nearly  insensible  to  slight  changes  in  its  temperature,  and  the 
comforts  of  domestic  life  are  little  known  to  them. 

271.  A  few  centuries  ago,  the  inhabitants  6f  this  country f  whose  time  yjza  spent  princi- 
pally  in  war  and  the  chase,  appear  to  have  attached  little  importance  to  their  ordinary 
domestic  edifices ;  and  while  their  ecclesiastical  buildings,  their  palaces,  and  castles,  dis- 
played the  skill  of  the  architect,  the  habitations  of  private  individuals  were,  in  general, 
only  wooden  buildings  of  mean  appearance  and  inconvenient  arrangement.  The  habiu 
of  modem  life  require  the  interior  of  our  houses  to  be  objects  of  more  attention,  and  the 
infinite  number  of  pursuits  causing  a  great  part  of  our  time  to  be  passed  within  doors, 
make  it  necessary,  both  for  health  and  the  advantageous  employment  of  our  faculties, 
that  we  should  not  suffer  from  cold  or  deleterious  air,  while  deprived  of  that  bodily  ex- 
ercise which  imparts  warmth  and  animation  to  those  whose  employments  carry  them 
chiefly  into  the  open  aur. 

272.  In  the  southern  parts  of  Europe,  indeed,  artificial  warmth  is  so  seldom  required, 
that  the  means  of  obtaining  it  are  even  now  exceedingly  rude  and  imperfect,  frequently 
amounting  to  no  more  than  introducing  a  charcoal  stove,  or,  rather,  a  brazier,  or  open- 
vessel  filled  with  burning  charcoal,  into  the  apartment,  a  practice  which  would  be  ex- 
tremely injurious  to  health  if  continued  for  any  length  of  time.  But  in  this  country, 
where  the  cold  season  is  not  only  more  severe,  but  of  much  longer  duration,  various 
modes  are  adopted  which  are  much  less  objectionable.  Still,  we  are  far  firom  being  un- 
der the  necessity  of  employing  the  methods  used  in  the  north  of  Europe,  where  noUiing 
less  than  close  stoves,  which  produce  no  change  of  air  in  the  apartments,  are  sufficient 
to  ensure  the  degree  of  warmth  essential  to  comfort. 

273.  When  toe  treat  of  Ventilation^  we  shall  explain  particularly  why  this  change  of  air 
is  so  important  to  health :  at  present,  we  shall  consider  this  to  be  admitted ;  and  we  may 
do  so  the  more  readily,  as  the  subject  is  beginning  to  be  generally  attended  to.  It  is  de- 
sirable, therefore,  in  the  method  we  may  adopt  for  warming  our  buildings,  to  contrive 
not  only  the  most  economical,  but  also  that  which  will  secure  to  us  the  enjoyment  of  a 
valubrious  atmosphere. 

But  as  the  subject  of  warming  and  ventilating  cannot  be  understood  without  an  ac- 
q.iaintance  with  the  properties  and  laws  of  heat,  we  shall  inquire  into  the  nature  of  this 
ag^nt  previously  to  pointing  out  the  most  judicious  manner  of  directing  and  employing  it. 

Skct.  I.— on  heat. 

374.  Heat  is  recognised  as  a  principle  rather  hy  its  effects  than  hy  any  knowledge  we  pas 
sess  of  its  essential  nature.  Every  one  experiences  the  presence  or  absence  of  it  in  the 
sensations  of  warmth  and  of  cold ;  and  we  all  witness  the  changes  produced  by  it  on 
other  bodies,  in  causing  them  to  expand,  or  to  melt ;  and  likewise  in  the  process  of  com* 
bustion.  But  if  we  inquire,  what  is  this  heat,  the  effects  of  which  are  so  evident  1  the 
answer  is  not  so  easy. 

By  some,  heat  has  been  considered  as  an  extremely  subtile  fluid,  capable  of  insinuating 
itself  between  the  particles  of  all  bodies ;  of  remaining  there  in  a  dormant  and  inactive 
state,  or  of  being  put  in  motion  or  activity,  by  which  only  it  is  rendered  sensible.  This 
supposed  fluid  has  been  named  calorie. 

By  others,  the  existence  of  any  such  peculiar  fluid  is  denied,  and  heat  is  said  to  con 
sist  merely  in  a  rapid  motion  of  the  solid  particles  of  bodies  that  are  heated.    A  third 
opinion  is,  that  heat  depends  upon  the  rapid  vibrations  or  waves  of  an  inconceivably 
subtile  fluid,  or  ether,  which  fiDs  all  space,  and  is  quite  independent  of  the  ordinary  ma^ 
ter  appreciable  by  our  senses. 

Since  all  these  opinions  are  hypotheses  only,  and  as  neither  of  them  can  be  completely 
proved  in  the  present  state  of  our  knowledge,  we  may  speak  of  heat  as  a  distinct  sub- 
stance, which  is  the  doctrine  that  can  be  most  easily  adapted  to  the  explanation  of  th« 
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nsDftl  phenomena  we  shall  have  to  consider ;  obaerrjng,  that  we  do  lo  for  oonvenieoee 
only,  without  intending  to  express  any  opinion  as  to  its  absolute  truth ;  and  we  shall  pro- 
ceed tr  describe  same  of  the  properties  of  heat,  which  are  esaenthd  to  our  present  sub- 
ject, ds  they  have  been  deduced  from  experiment,  and  entirely  independent  of  every 
specniatton  respecting  its  essential  nature. 

S75.  He^U  has  a  strong  tendency  to  iifiiee  iteelf  equaUy  through  mU  adjoining  bodiet ;  lo 
that  if  sereral  bodies,  heated  to  difierent  degrees,  are  brought  together,  either  in  contact 
or  Dear  one  another,  those  which  have  most  heat  wiU  give  out  some  to  those  which  have 
least,  until  they  have  all  an  equal  quantity.  This  is  one  of  its  most  important  proper- 
ties, and  is  usaally  expressed  by  the  term  propagation  of  heat. 

276.  Heat  is  propagated  in  two  teays  :  by  conduetionj  and  by  radiation.  When  bodies 
are  actually  in  contact,  the  superabundant  heat  of  the  one  passes  directly  into  the  other, 
and  diffuses  itself  through  it  until  the  quantity  in  both  be  equal :  this  is  propagation  by 
conduction.  When  heat  is  propagated  by  radiation,  a  heated  body  sends  ont  invisible 
rays  of  heat  in  all  directions  through  the  air,  which  strikes  upon  and  enters  into  all  ad 
joining  solids ;  tending,  in  like  manner,  to  equalize  their  temperature. 

277.  An  increase  of  heat  causes  all  bodies  to  expand,  or  become  larger  in  their  Hmtiuuma. 
l^is  is  easily  shown  by  a  few  simple  experiments.    1.  With  regard  to  8<^ds :  procnre  a 
sm^l  cylinder  of  metal,  a,  and  also  a  plate  of  metal,  b  {fig.  62),  hav- 
ing a  notch  cot  in  it  exactly  eqaal  to  the  length  of  the  cylinder ; 
make  also  a  hole  in  this  plate  so  large  that  the  cylinder  may  just  fit  _ 
it.  Now  heat  the  cylinder  in  the  fire,  and,  on  applying  it  to  the  notch,      SSiSi/] 
it  win  be  found  to  be  increased  in  length  by  its  no  longer  fitting  it ;           ^V-  M. 
and  the  thickness  will  likewise  be  found  greater,  as  it  can  no  longer  be  pushed  through 
the  bole  in  the  plato.    When  the  cylinder  cools,  it  will  shrink  again  to  its  former  size. 
By  simUBT  observations  on  other  substances,  it  wiU  appear  that  Si  expand  by  heat,  and 
contract  by  cold  or  the  decrease  of  heat ;  but  some  more  than  others  :  metals  expand 
most,  and  glass  is  among  the  least  expansible ;  wood  expands  and  contracts  considerably 
across  the  grain,  but  very  little  in  the  direction  of  the  grain ;  thus  a  bar  of  wood  varies 
in  its  length  less  than  a  bar  of  iron. 

278  The  expansibility  of  liquids  is  seen  distinctly  in  the  thermometer,  where  the  quick- 
silver rises  and  falls  in  consequence  of  the  iticrease  and  diminution  of  its  bidk,  as  the 
weather  becomes  warmer  or  colder.  To  observe  how  air  expands,  lay  a  half-blown  blad- 
der before  the  fire,  ai^d  in  a  few  minutes  the  air  within  it  will  swell  so  much  that  the 
bladder  will  be  completely  extended ;  but  when  it  is  removed  firom  the  fire,  the  air,  as  it 
cools,  will  contract  to  its  original  bulk. 

279.  The  shrinking  of  baked  day,  when  exposed  to  a  high  degree  of  heat,  may  seem  to 
be  an  exception  to  the  general  law  just  mentioned  ;  but  it  is  only  apparently  so,  for  this 
contraction  is  owing  to  the  heat  expelling  the  moisture  which  the  clay  contained,  in  con- 
sequence of  which  the  parts  come  closer  into  contact. 

280.  The  unequal  expansion  and  contraction  of  layers  of  different  substances  applied  on 
each  other  is  frequently  productive  of  serious  inconvenience.  It  is  this  that  occasioi» 
earthenware  to  be  covered  with  innumerable  minute  cracks  after  some  time  ;  and  this 
unequal  PX|»nsion  is  also  the  reason  why  glass  and  earthenware  are  so  easily  broken  t^ 
pouring  liquids  into  them  suddenly  without  gradually  warming  them.  The  surface  where 
the  hot  fluid  is  applied  expands  before  the  opposite  side  has  time  to  do  so,  and  a  crack  is 
the  consequence.  The  thinnest  glass  is  the  least  liable  to  this  accident,  becaose  it  is 
soonest  heated  through.  Throwing  water  upon  heated  cast  iron  produces  a  similar 
effect,  by  cooling  one  side  more  rapidly  than  the  other. 

2Sl.  Heat  does  net  pass  with  equal  facility  through  all  bodies.  Those  which  permit  its 
passage  the  most  readily  are  termed  good  conductors ;  and  those  through  which  it  passes 
with  difiBcolty  are  called  bad,  or  slow  conductors  of  heat.  Metals  are  the  best  eonductors, 
and  charcoal,  wood,  glass,  earthenware,  water,  and  air  are  the  worst.  To  illustrate  this, 
heat  one  end  of  a  rod  of  iron  in  the  fire,  and  it  will  be  perceived  that  the  other  end  will 
soon  become  so  hot  that  it  cannot  be  held  in  the  hand,  because  the  heat  passes  readily 
from  the  end  in  the  fire  to  the  other  end ;  hut  a  rod  of  wood  may  be  held  in  the  fire  until 
one  end  is  burned  without  the  other  being  heated  so  that  it  may  not  be  easily  held,  be- 
cause the  heat  passes  with  great  difficulty  through  the 'wood.  The  same  may  be  ex- 
perienced with  a  rod  of  glass.  It  is  of  very  great  importance,  in  the  management  of  heat, 
to  know  the  various  powers  of  substances  in  conducting  It,  or,  in  other  words,  sufifbring 
it  to  pass  throogh  them,  or  prevsnting  its  passage,  as  upon  this  depends  our  means  of 
confining  it,  so  often  necessary. 

282.  It  IS  obvious  that  to  confine  heat,  or  to  prevent  it  from  escaping,  we  must  surround  it 
nith  the  blowest  conductors,  of  which  brick,  charcoal,  wood,  and  air  are  often  the  most 
eonvenirnt.  In  general,  the  densest  substances  (for  instance,  metals)  permit  the  passage 
of  heat  the  most  readily ;  and,  on  the  contrary,  the  most  porous  and  lightest  bodies  are 
the  worst  conductors  and  the  best  confiners  of  heat.  As  a  few  illustrative  examples  of 
the  application  of  this  principle,  we  may  mention  that  boiling  water  may  be  carried  a 
Mmg  wav  hot  by  putting  it  into  a  thick  wooden  cask.    Wooden  handles  are  put  to  metallic 
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tea  and  cofiee  poto,  or  other  hot  Teasels,  because  wood  is  a  slow  conductor  of  heat.  Heat 
may  in  a  great  measure  be  prevented  thm  escaping  Irom  bodies,  by  being  surrounded 
with  pounded  charcoal,  sawdust,  or  pumice,  or  by  air  confined  between  plates ;  and 
water  may  be  kept  long  hot,  by  the  vessel  containing  it  being  wrapped  round  with 
woollen  cloth  or  any  light  porous  material.  But  as  there  is  no  substance  a  perfect  or 
absolute  nonconductor,  that  is,  through  which  heat  will  not  be  transmitted  more  or  less, 
so  we  have  no  means  of  preventing  heat  from  escaping  in  some  degree :  when  we  wist 
(u  confine  it,  we  can  only  select  as  a  barrier  those  substances  through  which  it  fiads  .'is 
way  with  the  greatest  difficulty. 

283.  For  the  same  reason,  all  slow  conductors  part  with  their  heat  with  greater  dijficuUy,  end 
retain  it  much  longer  than  good  conductors.  From  these  principles  many  facts  are  easily 
explained.  BricE  is  a  bad  conductor,  and  we  have  shown  that  metals  are  the  best.  A 
brick  stove  wiU,  therefore,  be  longer  in  beating  through  than  an  iron  one,  but  will  be 
much  longer  in  cooling  or  parting  with  its  heat.  Water  is  a  bad  conductor  of  heat,  and 
so  is  glass ;  a  bottle  of  hot  water  will,  therefore,  keep  long  warm,  but  stiU  longer  if 
wrapped  in  flannel.  Every  one  has  remarked  that,  after  standing  some  time  before  the 
fire,  the  money  in  one's  pocket  feels  much  hotter  than  the  clothes.  This,  however,  is  a 
deception,  for  it  is  not  in  reality  any  hotter,  as  may  be  proved  by  the  thermometer. 
Whence,  then,  the  sensation  of  superior  heat  in  the  metal  when  touched  1  The  fact  is, 
that  the  metal,  from  its  being  the  best  conductor,  parts  with  its  heat  more  readily  to  the 
hand  than  the  clothes,  and,  consequently,  excites  in  a  greater  degree  the  sensation  of 
warmth.  If  iron,  marble,  wood,  and  flannel  be  exposed  to  the  sun^s  rays  together  for  a 
certain  time,  they  will  aU  acquire  the  same  temperature,  yet,  upon  touching  them,  the 
metal  wiU  feel  the  warmest ;  and  if  they  are  exposed  together  to  the  cold,  the  metal  will 
soon  feel  the  coldest,  notwithstanding  the  thermometer  will  show  the  heat  of  them  all  to 
be  equal :  the  reason  will  be  easily  deduced  from  what  we  have  already  siud. 

284.  It  is  to  be  observed  that  there  is  no  such  thing  as  absolute  cold,  cold  being  only  a  loss 
of  heat,  and  not  a  thing  positive.  It  was  at  one  time  supposed  that  there  were  rays  of 
cold  as  well  as  of  heat ;  but  this  is  now  considered  to  be  an  error.  Nor  do  we  know  any 
substance  deprived  altogether  of  heat :  although  intense  degrees  of  cold  can  be  produced, 
still  it  is  ixnagined  that  we  have  never  arrived  at  the  greatest  possible  degree  of  it. 

285.  Fluids  of  aU  kinds,  and  air,  are  much  worse  conductors  than  solids ;  indeed,  they 
can  scarcely  be  said  to  conduct  heat  in  the  same  manner  as  solids.  Tlie  particles  of 
solids  being  fixed,  heat  is  communicated  from  particle  to  particle,  until  it  has  passed  en- 
tirely through ;  but  water  and  air  scarcely  at  all  transmit  heat  in  this  manner ;  their 
Darts,  being  moveable,  become  expanded  by  heat,  and,  consequently,  specifically  lighter : 
Hence  they  rise  upward  when  they  are  heated,  and  give  place  for  others  to  be  heated  in 
their  turn ;  the  several  parts  of  these  fluids  are,  therefore,  in  constant  motion  while  heat* 
ing ;  but  if  this  motion  be  prevented  or  obstructed,  fluids  form  the  most  perfect  barriers 
to  heat  that  are  known.  It  is  for  this  reason  that  double  sashes  to  apartments  are  much 
used  in  Russia  and  other  northern  countries,  because  the  confined  air  between  them  does 
not  admit  of  the  passage  of  heat  through  it. 

386.  Count  Rumford  found  that  the  nonconducting  property  of  air  was  -much  inereased  by 
mixing  vfith  it  some  light  loose  substances,  as  wool,  or,  what  is  best  of  all,  eider  down  ;  and 
he  very  ingeniously  explains  the  reason  why  these  and  similar  substances  are  so  effectual 
in  forming  warm  clothing.  He  observes,  that  **  the  warmth  of  the  wool  and  fur  of  beasts, 
and  of  the  feathers  of  birds,  is  undoubtedly  owing  to  the  air  in  their  interstices,  which 
air,  being  strongly  attracted  by  these  substances,  is  confined,  and  forms  a  barrier,  which 
not  only  prevents  the  cold  winds  from  approaching  the  body  of  the  animal,  but  which 
opposes  an  almost  insurmountable  obstacle  to  the  escape  of  the  heat  of  the  animal  into 
the  atmosphere.  In  the  same  manner,  the  air  in  snow  serves  to  preserve  the  heat  df  the 
earth  in  winter.  The  warmth  of  all  kinds  of  artificial  clothing  may  be  shown  to  depend 
upon  the  same  cause ;  and  were  this  circumstance  more  generally  known,  and  more  at- 
tended to,  very  important  improvements  in  the  management  of  heat  could  not  fail  to  re- 
sult from  it.  A  great  part  of  our  lives  is  spent  in  guarding  ourselves  against  the  ex- 
tremes of  heat  and  cold,  and  in  operations  in  which  the  use  of  fire  is  indispensable ;  and 
yet  how  little  progress  has  been  made  in  that  most  important  art— the  management  of 
heat !" 

887.  The  mode  in  which  heat  is  communicated  to  water  in  our  ordinary  processes  is  a  very 
interesting  and  useful  subject  of  inquiry.  We  have  already  stated  that  it  is  not  heated 
in  the  same  way  as  solids,  and  we  have  briefly  explai^^  the  manner  in  which  its  tem- 
perature is  raised ;  but  as  the  heating  of  water  forms  a  very  important  part  of  our  sob- 
lect,  we  must  enter  more  minutely  into  some  of  its  details. 

Aud,  first,  it  is  proper  to  be  known  that,  until  Count  Rumford  published  his  veiy  curi- 
ous observations,  it  had  not  struck  philosophers  that  there  was  any  remarkable  difference 
in  the  mode  of  heating  water  or  other  fluids,  and  solid  substances ;  and  it  is  worth  while 
to  mention  the  circumstance  that  led  him  to  make  so  valuable  a  discovery,  because  it 
.points  out,  in  a  striking  manner,  the  utility  of  observing  wiUi  attention,  and  reflecting 
upon,  many  of  the  ordinary  occurrences  that  are  continually  happening  around  us.  Wish* 
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kg  to  cool  aome  spirila  of  wine  in  a  wide  ^ass  tube,  be  placed  it  in  a  window ;  after  a 
short  time,  casttng  bis  ey®  upon  the  tube,  he  obsenred  some  particlea  of  dust  which  had 
got  in  moving  Q|»wani  and  downward  with  considerable  celerity,  and  it  etmck  him  that 
these  moCioDs  were  t<x>  regular  to  be  accidental.    He  continued  to  obaerre  them  with 
attcntioD,  and  saw  that  they  diminished  gradually  as  the  fluid  loet  its  heat,  and  ceased 
altogether  wlien  it  iwas  cold.    He  found,  also,  that  these  motions  were  renewed  upon 
every  fresh  application  of  heaL  He  afterward  converted  this  into  a  beautiful  experiment 
by  em^ying  minute  grains  of  amber  instead  of  the  dust,  by  means  of  which  the  motions 
were  reodered  much  more  Tisible.    Reflecting  upon  this  experiment,  and  varying  it  in 
msoy  ways,  he  at  last  was  convinced  that  these  motions  were  entirely  owing  to  currents 
io  the  floid,  and  that  it  was  by  these  currents  that  the  cooling,  and  also  the  heating  of 
Uqnids,  is  effected.     When  any  part  of  the  water  is  heated,  and  particulariy  if  it  be  that 
at  the  bottom,  which  is  the  case  when  a  vessel  full  of  water  is  put  on  the  fire,  it  expands, 
becomes  ^ecilically  lighter,  and,  as  we  stated  aboTe,  rises  to  the  surface,  and  sends 
down  an  equal  portion  to  be  also  heated :  when  this  is  effected,  the  portion  sent  down 
naes  for  the  same  reason,  and  displaces  another  portion ;  and  in  this  way  there  is  a  ooo> 
tinual  change  of  place  among  the  parts  of  the  fluid,  and  ascending  and  descending  cur- 
rents established,  until  the  wtwle  has  received  the  same  temperature.    In  the  case  of 
cofding,  the  motions  will  be  similar ;  the  surfiuse  will  cool  first,  and  this  water  will  de- 
scend :  the  same  win  happen  to  what  arrives  at  the  top,  which  will  also  descend  when 
it  is  cooled,  and  so  on  till  the  whole  is  equal.    From  this  we  may  see  the  reason  why 
water  is  sooner  heated  or  cooled  in  a  shallow  than  in  a  deep  vessel :  the  enrreots  npwud 
and  downward  baFiog  less  space  to  traverse,  the  change  of  the  whole  is  sooner  eflected. 
288.  It  is  obvioas,  from  what  has  been  said,  that  water  eatmot  be  keaiedt  except  in  a  very 
great  leagik  of  itnuy  hy  applying  heat  io  its  turf  ace.    This  may  be  easily  shown  by  a  sim- 
ple experiment    Pat  some  cold  water  into  a  deep  glass  tumbler,  and  hold  just  over  the 
sur&ce  an  iron  heater  made  red  hot ;  although  tte  water  at  the  surface  will  receive 
some  heat,  this  will  not  extend  downward,  and  the  whole  wUl  be  scarcely  wanned  in  a 
rery  long  time.    Even  if  some  ether  be  poured  upon  the  sur&ce,  and  set  the  to,  it  will 
bora  all  away,  and  yet  very  little  heat  will  be  communicated  to  the  water. 

To  heat  water  eflRsctually,  therefore,  the  heat  must  be  applied  at  the  bottom  of  the  msmI 
containing  it ;  little  effect  is  produced  even  if  it  be  applied  t6  the  sides  of  the  vessel. 

289.  Am  it  is  very  important  to  have  a  clear  idea  of  vatious  dratmetaneee  reepectimg  tkfi 
bnUng  of  water,  it  will  be  worth  while  to  make  the  following  easy  experiment :  FiU  a 
Florence  flask  (one  of  those  in  which  salad  oil  is  imported)  about  half  full  of  water,  and 
place  it  oTer  a  spirit  lamp,  or  chafingnlish  of  charcoal.    In  a  few  minutes  irery  mmute 
bubbles  will  rise  from  the '  xittom  to  the  surface ;  these  oonmst  of  air  that  is  always  com- 
bined with  water  in  a  nawaral  state,  and  which,  being  rendered  elastic  by  the  heat,  sep- 
arate from  the  water.    A  motion  will  soon  be  perceived  in  the  water,  which  will  be  more 
evident  if  a  few  particles  of  dust  be  thrown  into  it ;  this  motion  is  occasioned  by  the 
currents  which  we  have  already  mentioned.   At  the  same  time,  it  will  be  seen  that  some 
bubbles  of  steam  form  at  the  bottom  where  the  heat  is  applied,  and  rise  upward ;  but 
many  of  these,  instead  of  arriving  at  the  surface,  will  disappear  in  the  middle,  being  con- 
densed again  by  the  cold  of  the  water  in  the  upper  part.    A  hissing  or  simmering  will 
now  be  heard,  owing  to  the  formation  of  the  bubbles  of  steam ;  the  latter  also  increase  in 
quantity,  and  agitate  the  water  in  their  ascent,  which  is  the  cause  of  what  is  termed  ebml' 
HtioiL    At  last  this  bubbling  becomes  rather  Tiolent,  and  much  vapour  rises  from  the 
aurlaoe,  whidi  shows  that  the  water  is  near  to  boiling.    The  rapour,  lastly,  becomes 
ateam,  and  the  ebullition  is  at  its  height. 

If  the  bulb  of  a  thermometer  be  plunged  into  the  water  thus  made  to  boil,  the  mercury 
wiO  gradually  rise  till  it  reaches  S13*' ;  but  it  will  rise  no  higher,  however  long  it  maybe 
kept  there,  or  however  the  ^re  may  be  urged ;  by  which  we  find  that  water  cannot  be 
heated  in  an  open  vessel  to  more  than  213°.  The  steam  that  rises,  if  examined  close 
to  the  water,  win  show  the  same  degree  of  heat.  212  degrees  of  Fahrenheit's  ther- 
mometer (which  is  that  commonly  used  in  England)  is  called  the  boiUmg  point  of  water ; 
and  as  soon  as  this  fluid  is  heated  in  a  yessel  without  a  cover,  or  with  one  loosely  fitted 
^  up  to  212^,  it  is  converted  into  steam,  as  we  have^seen  in  the  experiment. 

It  is  necessary,  also,  to  observe  here,  that,  though  212°  be  the  boiling  point  of  water, 
A  is  not  that  of  all  liquids :  thus,  spirits  of  wine  boils  at  176°  ;  ether  at  96° ;  while,  on 
the  other  hand,  turpentine  requires  816°,  and  mercury  even  662°.  Salt  water  requires 
more  heat  to  make  it  boil  than  fresh  ;•  and  hence,  when  it  is  wished  for  some  purposes 
to  make  water  several  degrees  hotter  than  212°,  salt  is  added  to  it.  Simp  requires  220^ 
to  make  it  boiL 

A  oother  /act  may  be  mentioned.  The  substance  of  which  the  vessel  is  made  has  some 
inflneaoe  upon  the  boiling  points  of  a  liquid :  thus,  water  boils  at  212°  m  a  metaUio  Tea- 
sel, but  in  one  of  glass  it  will  not  boil  till  it  is  heated  to  214° :  water»  therefore,  can  be 
made  2°  hotter  in  a  glass  Tessel  than  in  one  of  metal. 

290,  The  boiling  of  every  liquid  ie  merely  the  eonversum  of  it  into  the  etate  of  elaetie  vapom 
by  means  of  heat ;  and,  smoe  various  fluids  have  different  degrees  of  yolatility*  they,  of 
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coutse,  boil  at  different  degrees  of  temperature.  Thus,  sulphuric  ether  boi  s  at  98° ;  al 
cohol  at  176° ;  water  at  ^2° ;  turpentine  at  S16° ;  sulphuric  acid  at  546° ;  and  mercnij 
at  662° ;  scarcely  any  two  liquids  agreeing  exactly  in  their  boiling  points.  Of  this  fact 
advantage  is  taken  in  various  processes ;  for  instance,  when  two  liquids,  as  alcohol  and 
water,  having  different  degrees  of  volatility,  are  mixed  together,  they  are  easily  separa- 
ted by  a  heat  that  shall  raise  one  in  vapour  but  not  the  other ;  and  this  forms  the  founda- 
tion of  the  art  of  distillation.  • 

291.  But  the  pressure  of  tlus  atmosphere  modifiesy  in  a  considerable  degree^  the  volatility  of 
liquids ;  for  if  that  pressure  be  more  considerable  than  usual,  which  is  indicated  by  the 
barometer  being  high,  it  requires  more  than  the  ordinary  degree  of  heat  to  raise  me  li- 
quid into  vapour.  In  speaking  of  the  boiling  points,  therefore,  we  always  suppose  that 
the  pressure  of  the  atmosphere  is  that  which  most  usually  prevails,  or  which  keeps  the 
barometer  up  to  thirty  inches.  Water,  at  this  degree  of  pressure,  boils  at  212° ;  but  if 
the  pressure  be  considerably  less,  and  the  barometer  fall  down  very  low,  water  will  boil 
or  become  steam  with  a  less  degree  of  heat.  This  fact  is  neglected  in  speaking  on  the 
subject  in  ordinary  cases ;  but  there  are  other  cases  when  the  difference  is  very  striking. 
For  instance,  if  we  ascend  a  mountain,  or  even  a  very  high  hill,  where  the  barometer 
would  fall  sensibly,  we  should  find  that  water  would  boil  although  the  thermometer  indi- 
cated the  temperature  to  be  several  degrees  below  2l2° ;  and  there,  consequently,  it 
would  be  impossible  in  an  open  vessel  to  heat  water  Mp  to  that  point,  since,  before  it 
reached  it,  it  would  be  converted  into  steam ;  even  an  elevation  of  a  few  hundred  feet 
will  make  a  difference  of  a  degree,  In  every  case,  however,  when  water  is  converted 
into  steam  by  heat,  it  is  proper  to  say  that  it  hoUst  although  the  temperature  may  be  lesa 
than  212°.  So  accurate  is  this  law,  that  the  heights  of  mountains  are  now  measured 
by  ascertaining  with  the  thermometer  the  degree  at  which  water  boils  on  their  tops. 

292.  A  very  important  application  has  been  made  of  this  curious  fact.  As  it  is  possible 
to  exhaust  the  air  over  the  surface  of  a  liquid  in  a  closed  vessel,  we  can  take  away  the 
pressure  of  the  atmosphere  entirely  frobi  it,  and  thus  boil  it  in  vacuo ;  and  by  this  con- 
trivance water  can  be  made  to  boil  even  at  72°,  which  is  the  lieat  of  the  human  body. 

293.  On  the  contrary^  if  we  give  additional  pressure  to  the  surface  of  the  water,  the 
steam  is  less  easily  produced,  and  the  water  requires  a  much  greater  degree  of  heat  to 
make  it  boil,  which  might  be  done  by  forcing  in  more  air  upon  the  surface  of  the  water ; 
bpt  this  is  not  necessary,  for  the  steam  itself,  if  confined  where  formed,  presses,  by  its 
elasticity,  upon  the  surface  of  the  water  in  the  same  manner  as  condensed  air  would  do. 
Ail  that  is  required,  therefore,  is  to  fix  down  the  lid  of  the  vessel  in  which  the  water 
boils,  and  the  steam  which  begins  to  form,  not  being  able  to  escape,  will  have  the  same 
effect  as  atmospheric  pressure ;  and  the  temperature  of  the  water  may  then  be  raised 
even  to  500°  or  to  600°,  in  which  case  its  solvent  powers  will  be  proportionally  in- 
creased. 

This  is  the  principle  of  the  vessels  called  dig-esters ^  employed  in  cookery.  See 
"  Kitchen  Furniture."  But  as  steam,  when  confined,  has  a  prodigious  elastic  power, 
care  must  be  taken  that  such  vessels  are  sufficiently  strong  to  resist  its  power,  otherwise 
they  would  burst,  as  if  by  gunpowder,  an  accident  with  which,  unfortunately,  we  are  too 
well  acquainted  in  steam  navigation.  To  guard  against  this,  safety  valves  are  necessa- 
ry *,  that  is,  valves  which  open  outward,  and  suffer  the  steam  to  escape  through  them  as 
soon  as  its  strength  becomes  too  great  for  the  safety  of  the  boiler. 

294.  Steam  is  a  particular  state  of  water ;  it  is  aqueous  gas,  having  always  the  heat  ol 
212°,  and  is  itself  quite  transparent  and  invisible,  like  the  common  air,  while  it  is  kept 
at  that  heat ;  but  no  sooner  is  it  cooled  in  the  slightest  degree  than  it  is  condensed  into 
a  visible  vapour.  This  may  be  seen  in  a  conmion  teakettle  when  it  is  boiling ;  the 
steam  from  the  spout  is  not  visible  till  it  is  nearly  an  inch  from  the  orifice :  it  issues 
quite  transp^ent,  but  soon  becomes  a  little  condensed  and  visible  by  the  cold  of  the  at- 
mosphere. Though  the  steam  that  rises  from  the  surface  of  the  boiling  of  water  in  an 
open  vessel  is  visible,  being  in  the  state  of  vapour  just  mentioned,  yet  this  soon  disap- 
pears, having  been  dissolved  by  the  air  in  which  it  mingles ;  but  if  the  vessel  be  closed, 
and  have  a  pipe  connected  with  it,  as,  for  instance,  with  the  spout  of  a  teakettle,  the 
lid  of  which  fits  very  close,  the  steam  may  be  conducted  in  a  transparent  state,  and  of 
the  temperature  of  212°,  to  a  considerable  distance,  and  may  be  applied  to  many  pur- 
poses. 

295.  But  steam  requires  to  be  kept  up  to  this  heat  of  212° ;  for  if  it  meet  with  any  colder 
substance,  it  will  be  robbed  of  part  of  its  heat,  and  it  then  immediately  returns  to  the 
state  of  water,  which  is  called  the  condensation  of  the  steam.  This  may  be  easily  per- 
ceived by  holding  any  cold  substance  in  the  steam  that  issues  from  a  teakettle,  when  if 
will  be  condensed  in  droi)s  of  water  upon  the  surface. 

296.  Steam  u  itself  while  in  that  stau^  perfectly  dry,  and  it  is  only  when  it  is  condensed 
that  it  exhibits  moisture,  when,  in  fact,  it  is  returning  to  the  state  of  water,  which,  we 
nave  observed,  it  always  does  when  let  loose  into  the  atmosphere,  or  brought  into  con- 
tact with  a  surface  colder  than  iteelf.  The  process  of  distillation  gives  a  good  example 
of  the  condensation  of  steam.    The  water,  by  being  boiled  in  the  still,  rises  as  steam 
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talo  the  Btin  head,  firnn  which  U  passes  in  Uial  state  ioto  the  worm ;  it  is  thete  eon 
tensed,  and  runs  out  in  the  state  of  a  liqiiid. 

297.  Wt  Um  siaUd  ikmt  caiorie^  or  hitU,  it  tkrmam  t0  fr€m  the  narfmu  oft,  tolid  hot  hod^ 
M  Mtrmght  Una ;  and  as  it  proeeeds  in  eveiy  direction  like  radii  from  the  oentre  to  the 
eiicoBifefeiiee  of  a  ciTele»  it  ia  said  to  rodiaU  from  the  hody. 

That  heat  is  reaUy  emitted  in  this  manner,  aad  not  oonTeyed  hy  a  mmeDt  of  air  or 
any  other  meana,  ia  obvioiis  from  the  following  considerations.  If  a  heated  ball  be  sus- 
pended in  the  air,  heat,  'which  emanates  from  it,  will  be  feh  by  the  band  at  some  dis- 
tance from  the  ball,  and  nearly  as  much  below  as  shore  the  ball ;  but  a  current  of  heated 
air  eaa  only  aseend,  and  therefore  conld  not  convey  the  heat  downward ;  neither  can 
the  heat  be  propagated  by  the  conducting  power  of  the  air,  for  this  fluid  is  almost  a  per- 
fect nonconductor  of  heat.  It  is  ruiiant  heat  that  we  receive  from  the  son,  and  it  is 
Iftewise  radiant  heat  which  we  feel  in  approaching  a  common  fire,  which  sends  oflT  rays, 
as  we  have  stated.  The  raya  of  the  son's  beat  are  always  accompanied  by  those  of 
light,  these  fbrmiof  two  distinct  sets  of  rays ;  but  heated  iron  can  radiate  heat  onao- 
oompaaied  by  li^t ;  and  the  rays  of  heat  from  a  fire  are  not  exactly  of  the  same  nature 
as  those  of  the  aon :  for  instance,  the  latter  pass  readily  through  a  pane  of  glass,  but  the 
heat  from  the  fire  ta  almost  entirely  stopped  by  the  glass. 

296.  W^n  ike  rmge  of  rsdMitt  kiet  strike  upon  the  eurfaee  of  a  eolid  boiy^  they  are  either 
Tweeted  from  (he  no/see,  or  are  aUorbed  by  it :  in  general,  both  these  eflfects  partly  hap- 
pen. The  reflection  of  heat  ihOows  very  nearly  the  same  hiws  as  that  of  light.  (See 
the  Chapter  on  Light,  j 

The  Taifefrom  tke  sum  proeeed  in  lines  parallel  to  each  other,  and,  as  is  well  known,  may 
he  coUeeted  ioto  a  Ibeua  by  a  concave  mirror,  so  as  to  set  &ce  to  substances  placed  in 
the  foeos ;  bat  the  rays  ofkeat,  as  well  as  of  light  from  a  eamMe  or  kunpt  ahoays  diterf^e ; 
and  the  rays  /rom  a  m  proceed  ftom  it  in  all  directiona.  « 

We  may  observe,  that  the  radiation  of  heat  from  the  sun,  when  accompanied  by  light, 
has  long  been  known ;  but  it  ia  a  modem  discovery  that  heat  radiates  likewise  from 
eveiy  hot  body,  even  if  not  lominoos,  as  a  faece  of  heated  iron,  in  invisible  rays,  that 
are  sobject  to  the  same  laws  of  reflection  as  those  that  are  accompanied  by  light.  Tbe 
leiectton  of  this  beat  is  practically  well  known  in  some  caaes  to  tbe  cook,  who  places 
a  tin  screen  to  reflect  heat  upon  meat  when  roasting ;  bnt  all  bodiea  reflect,  in  a  radiant 
manner,  heat  which  strikes  upon  them :  polished  rarfacte  reflect  most  heat  as  we^ 
as  light. 

2&.  Smeh  pari  of  the  radiant  heat  as  strikes  upon  a  body  and  is  Wft  reJUeted^  is  absorbed 
by  it,  far  BO  part  of  the  heat  is  lost.  The  heat  which  is  absorbed  remains  in  the  body^ 
sad  raises  iu  temperature :  and  as  it  is  the  remainder  after  reflection  only  that  is  ab» 
snbed,  it  follows,  of  couree,  that  those  snbstances  which  reflect  the  most  absorb  the 
least ;  thoa  pieees  of  polished  metal,  as,  for  example,  fire-irons,  placed  near  the  fire,, 
win  reflect  more  beat  than  equal  pieces  hot  polished,  but  will  not  themselves  become- 
so  warm  in  the  ssme  time  as  if  they  were  not  polished,  and,  of  couree,  can  be  mor» 
easily  handled. 

300.  It  haa  laieiy  been  discovered  that  heated  bodies  radiate  heat  oery  differently ^  aecordtag 
to  Ae  nature  of  tkar  surfaee.  If  a  surface  be  polished,  it  will  retdiate  less  when  heateo, 
though  it  will  re/eet  more  heat  than  if  it  be  rough :  thus,  a  pirfiahed  teapot  full  of  boiling 
water  win  radiate  beat,  or,  in  other  words,  part  with  its  heat,  more  slowly  than  if  it  is 
not  polished  ;  and,  of  course,  vessels  of  polished  metal  are  more  efifectaal  in  keeping 
things  hot  than  those  of  any  substance  not  polished.  This  principle  has  been  applies 
pFunically  in  many  ways,  which  may  easily  suggest  themselves.  A  teakettle  or  a  coflree- 
pot,  kept  bright,  will  preserve  their  contents  longer  h0t  than  if  sufiTered  to  become  dull ; 
and,  on  the  contrary,  an  iron  stove,  to  warm  an  apartment,  should  always  be  dull,  and 
not  polished,  since  it  is  to  give  out  heat,  and  not  to  retain  it.  It  ia  observed  that  metala 
are  the  worat  radiators. 

901 .  Coiamr  has  a  considerable  infbtence  upon  the  absorbing'  power  of  bodies,  and,  of  course, 
npoB  the  degree  to  which  they  are  heated  by  calorific  rays.  Bhick  colours  absorb  most 
heat,  and  white  the  least.  To  show  this,  pieces  of  cloth  of  difilbrent  colonrs  have  been 
laid  on  fioow,  and  it  was  found  that,  when  the  sun  shone,  the  snow  was  melted  most 
mder  the  hiaek  doth,  and  least  under  the  white ;  tbe  other  colours  absorbed  in  the  fot 
lowing  order  next  to  black :  blue,  green,  red,  and  yellow.  Hence  a  black  hat  or  coal 
will  become  wanner  in  sunshine  than  a  white  one.  The  degree  in  which  these  colours 
reflect  heat  wHI,  of  course,  be  in  the  contrary  order  to  that  in  which  the^  absorb. 

90^2.  Transparent  bodies  are  scarcely  at  aU  heated  by  the  ray$  of  heat  tn  their  passage 
through  thtm :  thas  those  from  a  fire  do  not  warm  the  air  of  the  room  immediately.  The 
manner  in  which  heat  is  communicated  to  the  air  from  tbe  fire  is  the  following :  The 
rays  of  beat  proceeding  from  the  fire  strike  against  some  solid  objects  on  the  sides  of  the 
apartment ;  and  soch  part  of  them  as  is  not  reflected  is,  as  we  have  stated,  absorbed,. 
and  acts  in  warming  what  they  strike  u()on ;  the  parts  so  warmed  then  conynuoicate  a 
portion  of  their  heat  to  tbe  air  immediately  in  contact  with  them  by  the  mode  of  conduetiest 
ex|fained  above.    This  portion  of  air  becomes  expanded,  rises,  as  in  the  heating  of  watef 
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and  is  succeeded  by  another  portion  aT  air,  which  also  receives  heat  by  conduction ;  %nd 
thus,  as  long  as  the  fire  continues,  it  first  warms  the  solid  bodies  by  radiation,  and  then 
the  air  in  contact  with  them,  by  conduction.  In  the  same  manner,  the  rays  of  heat 
thrown  upon  water  from  a  buming-giass  would  have  very  little  effect,  if  any,  upon  the 
water,  except  that  it  strikes  upon  the  bottom  of  the  vessel  and  warms  it,  the  bottom 
communicating  the  heat  so  received  to  the  water. 

303;  The  tense  of  touchy  which  affords  us  the  most  obvimts  means  of  learning  the  presenrt 
of  healj  is  a  very  inaccurate  measure  of  its  quantity.  Whatever  has  a  higher  temperature 
than  our  hand  at  the  time  will  feel  warm  on  touching  it,  because  heat  will  then  pass  from 
it  to  us ;  and,  on  the  contrary,  whatever  has  less  heat  than  our  hand  will  feel  cold,  be- 
cause, on  touching  it,  heat  will  leave  our  hand.  Hence  the  apparent  temperature  of 
any  body  is  merely  relative  to  that  of  our  bodies  at  the  time,  and  not  dependant  upon  Its 
actual  temperature.  A  good  conductor  of  heat,  as  a  piece  of  metal,  will  impart  heat 
more  freely,  and  absorb  or  abstract  it  more  rapidly,  than  a  bad  conductor,  such  as  a  piece 
of  wood,  and  hence  will  appear  hotter  or  colder  than  the  latter,  though  their  actual 
temperatures  be  the  same.  If,  therefore,  we  were  to  depend  upon  the  touch  alone  in 
ascertaining  the  temperatures  of  difi!erent  bodies,  we  should  fall  into  many  errors. 

304.  TTie  only  accurate  mode  of  measuring  the  degree  of  heat  is  by  the  use  of  the  thermome- 
ter,  which  is  a  little  instrument  6f  indispensable  necessity  in  many  domestic  processes. 
It  consists  of  a  glass  tube,  having  a  ball  or  bulb  blown  at  one  end,  the  bulb  and  part  of 
the  stem  being  filed  with  some  fluid,  the  expansion  and  contraction  of  which,  by  heat  or 
cold,  marks  the  change  of  temperature  in  any  substance  it  is  plunged  into.  A  simple 
rod  of  metal  expands  and  contracts,  as  we  have  stated,  but  the  change  is  too  small  to 
bo  easily  measured.  Fluids  expand  much  more  than  solids,  and  mercury  is  found  to  be 
the  most  convenient  fluid  for  ordinary  thermometers.  The  fluid  in  the  bulb,  when  it 
expands,  forces  its  way  up  the  bore  of  the  stem,  which  being  extremely  fine,  the  rise  or 
fall  is  easily  perceived  on  the  least  change  of  bulk,  and,  consequently,  of  temperature :  a 
scale  is  attached  to  the  stem  for  the  purpose  of  measuring  this.  Two  principal  points 
are  first  marked  on  the  scale :  that  where  the  mercury  sinks  to  when  the  bulb  is  [dunged 
iqto  ice,  or  water  just  freezing,  which  is  called  the  freezing  point ;  and  that  where  the 
mercury  would  rise  to  when  the  Instmment  is  put  into  boiling  water  is  called  the  boiling 
point.  The  first  is  marked  82®,  and  the  latter  is  marked  212®,  and  the  space  between 
them  is  accurately  divided  idto  the  parts  between  these  two  numbers ;  farther,  thirty- 
two  such  parts  are  placed  below  the  freezing  point,  and  the  lowest  is  marked  0,  and  is 
termed  Zero.  This  mode  of  dividing  the  scale  is  that  which  was  first  employed  by 
Fahrenheit,  and  hence  it  is  called  Fahrenheit's  scale,  which  is  universally  used  in 
J)ritain.  All  the  degrees  of  heat  which  we  shall  mention  in  this  work  are  according  to 
this  scale.  On  the  Continent  other  scales  are  used,  and  a  certain  calculation  is  required 
to  ooavert  the  degrees  of  these  scales  to  that  of  Fahrenheit.  It  sometimes  happens  that 
degrees  of  cold  are  to  be  measured  so  intense  as  to  freeze  mercury,  and  to  cause  it  to 
become  solid ;  then  a  thermometer  fiUed  with  spirits  of  wine  must  be  employed,  as  this 
resists  the  most  intense  cold  without  freezing ;  and  when  degrees  of  heat  are  so  high  as 
to  cause  mercury  to  boil,  no  thermometer  can  be  employed,  and  recourse  must  be  had  to 
an  instrument  called  a  pyrometer,  the  best  of  which  consists  of  bars  of  some  metal  difll* 
cult  of  fusioD,  the  expansion  of  which  measures  the  heat. 


CHAPTER  II. 

THB  VARIOUS  MBTH0D8   OP   WARMXirG  D01CB8TI0  BVILDIVGS. 

305.  The  various  methods  which  have  been  put  in  practice  for  producing  a  proper 
temperature  in  the  interior  of  our  buildings  may  be  reduced  to  the  following :  1.  Warm- 
ing by  fires  burning  in  open  chimney  fireplaces.  2.  By  flues  under  the  floors,  or  in  the 
walls.  3.  By  dose  stoves  of  brick,  earthenware,  or  metal,  erected  in  the  apartments. 
4.  By  .pipes  kept  fuU  of  steam.  6.  By  pipes  full  of  hot  water.  6.  By  streams  of  heated 
air  sent  into  the  apartments.  7.  By  combinations  of  these  methods.  We  shall  treat  of 
these  various  modes  separately,  and  we  shall  reserve  our  observations  on  their  company 
live  advantages  until  we  have  given  a  description  of  each. 

SiCT.   I.— WARMING  BT  OHIMMXT  PIBin.ACI8. 

306.  Fires  in  open  chimney  fireplaces  constituting  the  general  method  of  warminc 
apsutments  in  Britain,  it  is  necessary  for  those  who  wish  to  derive  all  the  advantages 
which  this  method  aflTords,  to  pay  some  attention  to  the  subjects  of  combustion,  of  flieU 
and  the  construction  of  chimneys. 

SuBSBCT.  L'-^-Of  Combustion, 
807.  Thejrut  nature  of  the  combustion  of  fuel  was  never  understood  until  it  was  illos* 
Irated  by  modem  chemistry :  before  that  time,  all  reasoning  respecting  it  was  very  erro- 
Mons,  and  often  absurd.    It  is  only  by  learning  a  few  chemical  principles  that  just  ideas 


HBTB006  OF   WABMINO  DOMS8TIC  BITICDUfOB.  91 

« 

sftn  Le  entertained  on  this  sol^ect,  and  tbese  are  esaential  towards  the  iffoper  manafe- 
ment  of  artificial  beat. 

a^.  AU  ike  fuel  for  maiang  fires  is^orhoM  heen  originaJhi,  of  a  vtgetalU  or  animal  mUmrtt 
and  chiellj  the  former.  We  here  refer  the  reader  to  that  part  of  our  wori^  where  we 
treat  of  the  cheaaical  analysis  and  composition  of  animal  and  yegetahle  substances,  in 
Book  VU.,  **  On  Food,"  and  where  the  elementary  principles  of  which  they  consist  are 
particularly  described :  indeed,  we  consider  it  quite  necessary  that  this  should  be  studied 
before  the  subject  of  combustion  be  entered  upon.  But  to  bstc  him  some  trouUe,  and  to 
serre  our  present  purpose,  we  shall  here  enumerate  a  few  of  the  principal  circumstances, 
wbich  will  be  more  fully  explained  afterward. 

309.  AU  animal  and  vegeiable  auhetanee*  {to  which  eiasses  we  hate  staled  fuel  htlonge)  are 
composed  of  a  few  elementary  ingredients :  these  are  oxygen,  hydrogen,  oartwn,  and  ni- 
trogen ;  bat  the  latter  is  seldom  found  in  vegetables,  though  never  wantiag  in  animal 
substances.  Wood,  a  very  general  fuel,  is  composed  of  oxygen,  hydro^n,  and  carbon ; 
and  oc^,  which  is  of  a  vegetable  origin,  consists  of  the  same  principles,  but  having  leas 
oxygen  than  recent  vegetables,  and  sometimes  it  has  a  little  nitrogen.  Two  of  these 
elements  are  easily  conceived,  the  hydrogen  and  carbon ;  for  the  fhmt  of  these  is  now 
famOiar  to  us,  as  being  a  portion  of  what  is  called  coal  gas,  and  the  last  is  the  pure  basis 
of  charcoal ;  the  oxygen  will  perhaps  be  better  comprehended  when  we  speak  of  atmo- 
spheric air.  We  trust  the  unscientific  reader  will  not  feel  alarmed  at  this  enumeration, 
since  we  can  assure  him  that,  however  difficult  it  may  be  at  first  to  follow  us  in  the  path 
we  are  tracing  out,  it  wiH  he  found  perfectly  easy  with  a  little  patience. 

310.  Air  bang  ahoUtdif  necessary  to  the  comhution  of  fuelj  we  must  likewise  beg  the 
reader^s  attention  while  we  describe  its  nature.  It  is  not  known  to  half  the  world  that 
the  air  which  sarronnds  os  is  a  substance,  it  being  quite  invisible,  and  appearing  to 
afibrd  no  resistance  to  the  touch  of  the  common  observer.  But  its  invisibility  is  owing 
to  its  perfect  transparency  and  want  of  colour ;  and  we  are  immersed  in  this  thin  elastic 
/laid,  as  a  fish  is  in  dear  water,  which  to  hira  is,  no  doubt,  equally  invisible.  That  air 
is  a  substance  can  be  shown  by  the  apparatus  called  an  air-pump,  by  which  we  can  draw 
it  out  of  a  glass  jar,  and  then  its  actual  weight  can  be  ascertained.  It  can  be  felt,  like- 
wise ;  since  the  hand,  when  moved  veiy  rapidly  backward  and  forward  through  it,  meets 
with  the  same  kind  of  resistance,  though  in  a  less  degree,  that  a  stick  does  when  moved 
through  water.  Wind  is  nothing  more  than  a  stream  or  rapid  current  of  this  invisible 
fluid. 

The  air  of  the  atmosphere  is  not,  as  was  once  supposed,  a  simple  body  or  element,  it 
is  now  known  to  be  composed  essentially  of  two  kinds  of  air  or  gas,  united  together; 
and  modem  chemistry  has  separated  these  from  each  other:  it  is  likewise  found  that  the 
properties  of  these  two  kinds  are  very  different  from  each  other,  and  also  from  the  con^ 
moo  air  resulting  from  their  combination.  The  names  given  to  these  gases,  which  form 
the  constituents  of  atmospheric  air,  are  oxygen  gas  and  nitrogen  gas. 

311.  Oxygen  gas  is  that  portion  of  the  common  air  which  conduces  to  the  support  of 
OUT  life  when  we  breathe ;  and  hence  it  has  also  been  named  vital  air.  In  respiration 
or  breathing,  we  draw  in  air  to  our  lungs,  which  separate  it  into  the  two  constituent 
parts,  retaining  the  oxogen,  which  then  mixes  with  our  blood,  and  enters  into  our  sys- 
tem. It  is  this  kind  of  air,  likewise,  which  supports  the  combustion  of  a  fire,  which  can- 
not bum  without  it  any  more  than  we  could  live  without  it. 

312.  Nitrogen  gas,  the  other  portion  of  atmospheric  air,  and  which  we  throw  out  in 
breathing,  h^  no  action  in  the  support  of  life  or  the  combustion  of  fuel ;  on  the  contrary, 
if  we  were  to  breathe  it  by  itself  we  should  be  suflbcated,  and  a  fire  supplied  with  it 
would  instantly  be  extinguished  :  hence  wo  cannot  breathe  the  same  air  over  and  over 
again. 

Although  we  have  said  that  common  air  is  composed  of  oxygen  gas  and  nitrogen  gas, 
yet  it  always  contains  a  very  small  portion  of  some  other  airs  or  gases,  which  we  must 
mention  as  essential  to  our  subject.  Of  these,  carbonic  acid  gas  is  the  most  constantly 
present,  and  in  the  largest  quantity,  this  being  generally  about  one  or  two  per  cent. 

313.  Ckrhomc  add  gas  is  composed  of  the  element  carbon,  or  the  principle  of  charcoal, 

and  of  a  portion  of  oxygen,  both  being  chemically  united ;  and  it  has  a  slight  degree  of 

acidity,  whence  its  name.    It  is  formed  abundantly  in  nature  in  many  instances :  it  is 

produced  during  the  fermentation  of  malt  liquors  (for  which  see  Book  VIII.,  **  Fermenta- 

tioo**),  being  tl^  gas  which  always  lies  at  the  top  of  the  fermenting  vat,  and  which  feels 

90  sharp  to  the  nose  when  snuffed  up.    It  is  likewise  this  gas  which  escapes  when  soda 

water  cv  bottled  porter  is  uncorked.    Carbonic  acid  gas  is,  like  all  the  gases,  except 

orfgeu,  onfit  for  the  support  of  life  or  combustion,  and  is  therefore  a  sufifocating  gas ; 

hot  the  quantity  existing  in  the  air  we  usually  breathe  is  not  sufficient  to  be  injurious  to 

us ;  but,  when  in  large  proportions,  it  is  very  unhealthy.    It  is  sufficient  at  present  to 

observe,  that  it  is  abundantly  produced  by  the  burning  of  charcoal,  and,  indeed,  of  an> 

other  fuel    It  is  heavier  than  common  air ;  hence,  in  some  cases,  it  may  abound  in  the 

Sewer  part  of  an  apartment,  while  the  upper  is  nearly  free  from  it. 

314.  Hydrogen  gas,  or  inflammable  air,  is  now  pretty  weU  known,  being  obtained  from 
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eiNil,  and  burned  for  artificial  light.    It  is,  indeed,  the  oaase  of  all  the  flame  from  eoad 
or  wood. 

315.  Hamng  now  introduced  the  reader  to  an  aegtiaifUanee  toiik  the  eoTnpontion  of  fuel  arid 
of  air,  toe  tkall  proceed  to  shoto  in  what  manner  each  is  affected  hy  the  jroceao  called  combus- 
tion. That  a  combustible  body  shall  burn,  it  moet  be  kindled;  that  is,  it  must  be  brought 
into  contact  with  another  substance  actually  burning,  and  thus  be  affected  bj  heat. 

As  the  simplest  case,  we  will  first  consider  the  combustion  of  charcoal.  When  a  pot- 
tion  of  the  charcoal  is  kindled  or  made  red  hot,  the  carbon  decomposes  the  atmos{)henc 
air  surrounding  it,  uniting  to  the  oxygen,  and  thus  forming  carbonic  acid  gas,  heat  and 
light  being  given  out  in  consequence  of  this  process.  If,  therefore,  charcoal  be  burned 
in  an  apartment  without  a  chimney,  the  consequence  will  be  the  production  of  a  large 
quantity  of  this  sufibcating  gas,  which,  mixing  with  the  common  air  of  the  place,  may 
not  at  first  prove  fatal,  but  if  suflered  to  accumulate  in  a  great  quantity,  il»e  room  being 
<^ose,  will  infalfiblv  prove  so,  as  is  well  known  from  persons  dying  in  consequence  of 
sleeping  in  a  small  room  with  a  pan  of  lighted  charcoal. 

The  combustion  of  wood  or  coal  is  more  complicated,  as  they  consist,  not  of  carbon 
only,  like  charcoal,  but  of  the  three  other  principles,  carbon,  hydrogen,  and  oxygen. 
When  a  piece  of  wood  is  kindled,  the  heat  causes  these  elementary  principles  to  separ- 
ate and  hecome  gaseous  in  the  following  manner :  The  hydrogen  of  the  wood,  united  to 
a  portion  of  carbon,  forming  a  variety  of  carburetted  hydrogen  gas,  or  the  gas  that  burns 
in  gas  light,  joins  rapidly  to  the  oxygen  ;  and  this  rapid  union  is  productive  of  that  heat 
and  light  which  appear  as  flame :  at  the  same  time,  a  certain  part  of  the  hydrogen  only, 
uniting  to  the  oxygen,  forms  water,  which  becomes  vapour  or  steam  in  this  intense lieat, 
and  is  dissipated  or  dissolved  in  the  atmosphere.  Of  the  remaining  carbon  or  charcoal, 
a  part  joined  to  oxygen  forms  carbonic  acid  gas,  which,  being  highly  heated  and  ex- 
panded, and  hence  rendered  specifically  light,  rises  upward,  and  is  mixed  with  a  little 
pyroligneouB  or  acetic  acid,  generated  in  the  combustion,  and  which  gives  the  penetra- 
ting effect  peculiar  to  wood  smoke,  and  which  is  not  found  in  the  smoke  of  coal.  The 
rest  of  the  carbon  remains  at  first  as  charcoal  *,  but  this  also  burns,  and  finishes  by  being 
converted  into  carbonic  acid,  as  in  the  case  of  charcoal  above  mentioned.  From  this  we 
see  that  the  wood  in  burning  is  decomposed,  and  separated  into  its  elementary  constitu- 
ents, and  likewise  that  several  other  substances  are  produced ;  for  it  is  to  be  observed 
that  nothing  in  nature  is  ever  destroyed,  the  disappearance  of  any  material  by  combus- 
tion being,  in  fact,  merely  a  new  arrangement  of  its  parts  in  other  forms.  Tlie  new- 
substances,  in  this  case,  are  carbonic  acid  gas  and  water,  or,  rather,  aqueous  vapour ;  to 
which  we  must  add  nitrogen,  for  that  is  the  remnant  of  the  air,  after  the  oxygen  was 
taken  from  it,  the  nitrogen  having  no  active  part  in  the  combustion.  If  wood,  t^refore, 
is  made  to  burn  in  a  room  without  a  chimney,  two  deleterious  gases  wiU  be  produced, 
carbonic  acid  gas  and  nitrogen  gas,  the  oxygen  of  the  air  being  taken  up  to  create  the 
former ;  and  if  this  combustion  were  to  continue  long  enough,  all  the  oxygen  would  be 
consumed,  and  only  these  two  poisonous  gases  left,  which  are  entirely  incapable  of  sup- 
porting life.  It  is  obvious,  therefore,  that  to  have  much  wood  in  a  close  room  without 
a  chimney  would  be  as  fatal  to  bum  as  charcoal  The  same  will  be  the  case  with  re 
spect  to  any  other  combustible ;  as,  for  instance,  coal. 

3 16.  Many  persons  are  deceroed  from  charcoal  giving  out  no  smoke^  and  they  are  hence  not 
sensible  of  the  production  of  so  poisonous  a  gas  as  carbonic  acid,  which  is  properly  in- 
visible ;  they  often  suppose,  also,  that  it  is  the  smoke  alone  that  suffocates  in  the  burn- 
ing of  wood  in  a  close  apartment ;  but  the  smoke,  though  disagreeable,  is  not  the  chief 
cause  of  the  suffocation,  which  is  owing  to  the  production  of  the  carbonic  acid,  a  few  in- 
spirations only  of  which  are  fatal.  Seeing  this  to  be  the  case,  that  all  combustion  pro- 
duces deadly  poisons,  this  process  would  be  fatal  to  us,  were  it  not  for  a  wise  law  of  na- 
ture. The  heat  produced  by  combustion  causes  all  these  gases  to  expand  and  become 
specifically  lighter  than  the  common  air,  in  consequence  of  which  they  rise  upward, 
which  prevents  our  breathing  them,  except  they  are  suflfered  to  accumulate  in  a  confined 
space ;  and  now  appears  the  use  of  a  chimney  with  its  flue.  When  fuel  is  burped  in  one 
of  them,  an  the  deleterious  gases  ascend  through  it,  and  escape  into  the  open  air,  with- 
dttt  contaminating  that  of  the  apartment.  The  ascent  of  the  smoke  enables  us  to  per- 
ceive this  risinff  current ;  but  the  smoke  itself  is  nothing  more  than  a  small  portion  of 
the  fuel  which  has  escaped  the  combustion,  and  is  carried  up  by  the  asoending  currents 
of  the  new  gases  so  produced,  and  which  we  have  described.  It  is,  indeed,  merely  an  ex> 
tfemely  fine  dust  or  powder,  which,  when  collected,  is  the  soot  that  attaches  to  the  flue, 
a  substance  well  known  to  be  still  inflammable.  The  smoke  being  visible  assists  in 
estimating  the  rapidity  of  the  ascent  of  the  g^ases  that  rise  from  combustion,  but  is  not 
Itself  so  dangerous  as  the  gas  which  carries  it  up ;  and,  indeed,  smoke  is  itself  heavier 
than  the  atmospheric  air,  and  falls  down  when  separated  from  the  heated  air. 

317.  7^  eoninutimi  of  coal  is  very  sinnlar  to  that  of  ipoodf  the  elementary  constituents 
being  nearly  the  same.  The  flame  of  both,  as  we  have  stated,  is  owing  to  the  burning 
of  the  hydrogen,  or,  rather,  the  carburetted  hydrogen  or  coal  gas ;  as  charcoal  and  coke 
httve  been  both  deprived  of  their  hydrogen  in  the  process  of  charring,  they  cannot,  of 
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Sonne,  gixe  aoj  flune ;  neitber  can  BDttuadte,  a  kind  of  .natural  coal  oaTlog  no  hjdro- 
gcQ,  but  eowisliag,  like  coke  or  charcoal,  almoat  entirely  orurt»ii.  Tbe  nature  of  thr 
Taiioos  kinda  of  fiiel  will  be  deacribed  afCenrard,  id  CbapCer  III. 

318.  Bal  Utida  llu  gate*  we  hatt  jait  auntiaui,  a  tery  rmall  pmiility  of  lul^nrttUL 
ijingot,  aaotbet  anfibcatiBg  ga«,  ia  giiro  off  by  dc  barmi^  of  coti;  aoiae  o(  Ibe  •alphm', 
or  wbci  aB  eomvion  coal  (Mmtaina  a  raoall  portioo,  unitiag  nitli  aome  of  tbe  hydrogeD. 
A  pin  of  tbe  caiboretted  bydrogec  al*o  eacapei  without  baving  been  burned,  io  coaM- 
queoee  of  being  disengaged  ivhea  there  was  n  '  ~ 


IB  aO  coal  coutoina  more  or  leas,  likewiae,  of  eanhy  matter*  not  combaitiblF,  these 
renuin,  after  (be  combusUon  U  finished,  in  a  atate  of  aaliea  ;  orcoarae,  the  more  impure 
tbe  coal,  tbe  more  asbee  wiQ  be  left. 

31*.  We  tliaU  aW  lure  ttiter  upon  (U  inquiry,  ia  uW  iMinier  u  liu  hnt  gntrtltd  ty  tU 
fncut  ^  ftmbuMianl  ^tbis  remaitia  one  ofihe  niyiteriea  in  nature'!  operationa  not  yei 
Iboroughly  nndeTalood :  it  is  sufficient  to  say  that  it  i*  developed  in  coBiequenoe  of  the 
mntoal  action  of  the  fuel  and  the  air  upon  each  other,  by  which  the  elementa  of  eaob  are 
KittTated,  and  made  to  aBsume  new  forms.  Some  have  maintained  that  tbe  heat  is 
ehieOy  cont^ned  in  tbe  air  in  a  latent  atale,  and  ia  set  loose  when  combustion  take* 
place.  HoweTCT  that  may  be,  Ihe  beat  from  combuation  evidently  appears  in  two  state* ; 
one  part  iainlhefona  of  raiMiI  heat,  which  we  explained  in  the  article  "On  Heat,"  and 
which  is  sent  olT  in  all  directions  from  (he  burning  body ;  this  may  be  absort>ed  by  the 
Bubatsncea  it  strikes  npon,  or  may  be  reflected  from  tbeni.  The  other  portion  of  tbe 
generated  beil  is  eaadmci  with  the  newly-formed  gases  and  vapours,  which  carry  it  with 
them  upward.  Tliia  last  portioa  of  the  heat  doe*  not  act  like  the  radiant  part,  but  may 
be  comnuia idled,  by  conooctioa,  to  those  substances  on  which  the  heated  gases  strike, 
as  is  the  case  of  the  Aoe  of  a  cliiimDey,  or  a  pipe  through  which  the  amoke  rises,  or  ia 
oiadetopaia. 

Svasacf .  S. — CautmcttBH  of  CUmtia/  PirtpUat. 
JrcfUct  i*  a  Tteai  in  \hB  wall  a,  h,  jig. 
tie  top  of  tbe  boose  for  the  eiit  of  the 
smoke.  Tbe  sld<es  of  the  recess  are  called  tbe  ja-mbt 
of  ibe  chimney ;  and  the  top  at  the  opening,  or  manicl, 
c,  is  generally  corered  fay  an  iron  bar  with  a  flat  arch 
over  it,  concealed  by  sn  ornamental  chimney-piece. 
Just  above  this  opening  the  fimnel  ia  contracted  to  the 
pt^er  siie  of  the  flue,  shown  by  the  docted  line,  and  =:jj 
the  eonlraciion  is  called  the  Ikroat  oT  the  chimney,  d. 
The  boriiooLal  section  of  the  flue  is  usually  oblong,  not 
teas  Ihui  iiiuiteen  iacbes  by  ten  inches,  to  admit  of  the 
prooen  of  sweetang.  Flues  are  also  oceasionalty  made 
cyliadrieal. 

SSI.   When  voot  kU  pet  wen  Ot  only  iindi  of  fuel       ■■-  k,~m 

a  tut,  chmiteft  were  made  very  Itfge,  and  the  wood  was         .  ^' 

buroed  upon  inons  called  iogi  laid  upon  tbe  hearth,  a  few  of  which  may  still  be  seen  in 
M  manaioDS.  About  dfly  years  ago,  when  coal  had  come  into  general  use,  grates  for 
tnming  il  in  were  BuivcrsEd ;  but  tbougb  the  chimneys  were  considerably  contracted, 
the  diioats  were  still  very  wide,  as  appears  at  e  in  the  section,  and  the  Jambs  remained 
at  tight  an^es  to  the  Ihiot,  as  shown  in  tbe  plan  a,  b,  tbe  consequence  of  which  was, 
that  the  mcke  was  frequently  sent  back  into  the  apartment ;  and  that  intolerable  nui- 
sance, a  annky  eh^nney,  was  Teiy  common ;  while  a  great  part  of  the  air  that  was  just 
warated  bj  Oie  &e  made  its  escape  through  the  wide  throat,  producing  a  proportional 
euneBt  of  cold  air  towards  the  fireplace,  fo  consequence  of  this,  a  person  near  the  flre 
bad  Me  aide  kealed  and  the  other  cooled ;  added  to  which,  the  Gres  were  kept  in  the 
gralessoUghnprrom  tbe  floor,  that  the  feet  wm«  always  immersed  in  a  stratum  of  coM 
air  that  eorcred  the  lower  part  of  the  room. 

Ot.  b  tUi  tUle  OUT  cAtiinnr  JlrepUcet  vert  found  by  the  celebrated  Count  Rumford,  to 

trtmn  we  ai«  under  infinite  obligations  for  teaching  the  true  principles  upon  which  they 
oogbl  Io  be  coBStructed.  Since  that  time,  a  great  refonnatlon  has  taken  place  in  this 
part  of  our  domestic  economy,  and  our  open  flres  are  rendered  far  more  effectiTe  in 
warming  our  apartments,  and  have  become  more  comfortable  and  elegant,  as  well  ai 
tBote  ecoaomjcal  in  point  of  fuel. 

K3.  Tie  prineipiU  nnpraBemtnU  efected  (y  Cottiri  Rutnfori  in  our  rfa'nuiejr.  aie  shown 
by  the  aian  f .  jfr.  M,  elevation  h,  and  section  /.  of  a  chimney.  I.  He  brought  the  back 
«f  the  Breplaee  &i1her  forward  into  the  room  by  building  another  brick  back  within  the 
fU  ehimiWT.  S.  He  placed  the  jambs  inclined,  as  in  the  plan  g,  and  elevalion  h,  that 
a^  night  reflect  more  heat  into  the  room.  8.  By  bringing  tbe  grate  forward,  and  rats- 
•C  'J>e  aew  back  np  abore  the  mantel,  the  throat  of  the  chimney  was  much  rnn'racled. 
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1  the  eection/;  and  to  allow  tbe  chimney-sweeper  to 
3  ascend  the  flue,  an  opening  was  led,  dosed  up  by  a  looao 
I  piece  of  stone,  as  shown  in  the  section,  which  u-aa  takec 
J  down  when  the  chimnej  was  to  be  swept,  but  replaced 
when  that  was  (lone :  hy  this  contrivance,  the  draught  in 
the  tbn>Bt  was  very  much  increased,  and  by  this  simple 
means  alone  the  greatest   number  of  smoky  chimneys 
were  cared.    4.  The  bottom  of  the  grate  was  consider- 
ably lowered,  sod  brought  down  to  within  six  or  eigbl 
indies  of  the  Soor,  by  which  the  hearth  and  Soor  of  the 
room  were  much  more  warmed.     6.  By  using  as  little  iron 
as  possible  in  grates,  and  fitting  up  their  interior  with  fire- 
brick, (key  were  made  not  only  to  throw  out  more  heat 
Fig-  M.  into  the  room,  but  also  to  make  better  lirea. 

Thousands  of  old  diimneys  were  altered  according  to  these  principles ;  the  number 
of  smoky  chimneys  cored  all  over  the  kingdom  is  scarcely  conceivable  ;  and  much  good, 
upon  the  whole,  has  resulted  from  these  ideas  having  been,  at  least  partially,  adopted. 

The  jambs  of  chimneys  are  now  almost  universally  Ritrnfordiied,  as  it  is  lenned ; 
that  is,  made  inclined  when  grates  are  set ;  and  in  the  best  fireplaces  the  fires  are  kept 
lower,  as  well  as  the  mantels.  The  throats  are  fi^nently  contracted,  though  seUlam,  if 
ever,  completely  in  the  Rnmfmi  manner.  But  one  of  the  greatest  impruvements  in  fire- 
places, namely,  making  tbe  hre  bum  against  brick  or  stone  instead  of  iron,  is  that  which 
is  most  neglected. 

Although  some  mechanics  were  at  first  instmcted  in  the  principles  apon  which  Rum- 
ford  fireplaces  should  be  executed,  yet,  from  the  opposing  interests  of  trade,  and  the 
almost  total  shaence  of  scientific  knowledge  inlbat  class  of  peraoas  on  wham  their  con- 
struction usually  devolves,  these  lessons  have  been  long  ago  almost  entirely  forgotten. 
Since  the  time  when  Count  Rumford  left  this  counti;,  new  generations  have  grown  up, 
a  large  proportion  of  whom  aie  unacquainted  with  his  merits,  and  almost  with  tbe  verj' 
name  of  Rumford. 

The  limits  and  nature  of  this  work  will  not  admit  of  our  going  into  all  the  details  re- 
specting chimneys,  necessary  to  be  undeistood  by  the  bricklayer  and  otJier  mechanics, 
in  constructing  and  altering  thom  so  as  to  cure  all  their  d^ects  ;  but  we  shall  lay  down 
their  leading  principles. 

3S4.  In  imeiligati-ng  the  beat  firm  of  a  cMnney  firtpliue,  it  U  necciiary  te  keep  in  liem 
that  llie  objecu  to  be  attained  art,  that  the  room  should  be  warmed  as  completely  as 
possible,  and  in  such  a  manner  that  the  air  may  be  preserved  perfectly  pure  and  fit  for 
respiration,  free  from  smoke  and  all  disagreeahle  effluvia,  and  this  with  the  greatest 
economy  of  fuel. 

336.  It  may,  perhapa,  at  firat  tetm  Muperfiuoui  la  inquire  in  whai  vmi)  an  open  fire  leorma 
a  room  i  but  a  more  careful  consideration  of  the  matter  will  show  that  it  is  highly  de- 
serving of  the  most  attentive  examination.  Hero  we  must  refer  the  reader  to  what  we 
have  already  stated  in  the  article  "  Heat,"  as  to  the  manner  in  which  it  is  propagaitd,  by 
radiation,  reflection,  and  conduction.  Rays  of  beat  are  projected  in  all  directions  from 
the  fire  ;  but  the  rays  which  are  directly  radiated  have  no  effect  in  warming  the  air 
through  which  they  pass,  on  account  of  its  transparency,  as  has  been  already  shown  ; 
and  it  is  only  when  the  rays  impinge  against,  or  strike  apon,  a  solid  substance,  that  they 
produce  any  eflect.  In  Ibis  manner,  then,  projected  rays  warm  the  floor  and  sides  of  the 
apartment,  and  the  various  articles  of  furniture ;  and  these,  having  first  absorbed  thn 
heat,  give  it  out  agam  to  that  portion  of  the  air  in  contact  with  them.  It  is  of  (be  first 
importance  to  understand  this  fact,  that  it  ia  not  the  air  which  warms  the  room  in  the 
case  of  an  open  lire,  but  the  room  that  warms  the  air.  It  is  true  that  the  grate  itself, 
becoming  very  hot,  must  heat  the  air  in  immediate  contact  with  it ;  but  this  heated  air, 
rising  immediately,  goes  almost  all  up  the  chimney,  and  is  therefore  nearly  lost  to  ihe 
room :  the  iron  likewise  projects  radiant  heat ;  but  this  is  in  too  small  a  quantity  to  have 
any  efl^t  worth  mentioning.  Besides  Ihe  heat  that  proceeds  in  a  radiant  form  immedi- 
ately from  the  fire,  another  portion  of  heat  is  reflected  from  Ihe  back  and  sides  of  Dip 
grate,  and  also  from  the  jambs  or  sides  of  the  chimney.  With  respect  to  what  is  re- 
flected from  Ihe  inside  of  the  grate,  here  the  importance  of  brick  or  stone  is  shown;  fax 
these  materials,  being  nonconductors,  do  not  absorb  so  much  heat  as  iron  (a  conductor) 
does ;  therefore  they  throw  it  off;  and  when  they  become  red  hot,  they  radiate  much 
heat ;  and  this  is  the  reason  why  they  are  preferable  to  iron,  the  latter  material  absorb- 
ing much,  and  seldom  becoming  so  hot  as  to  radiate  in  proportion. 

836.  The  indinU  jaata  or  cmingt  of  Count  Rumford  likewise  reflect  more  heat  into 
(he  room  than  those  formerly  used,  which  were  at  right  angles  to  the  front ;  and  they 
assist  also  in  preventing  smoke.  The  proper  angle  is  130=  with  the  back.  They  should 
ilways  be  flat :  curved  covings,  which  we  sometimes  see,  were  condemned  by  Count 
Rumford.  as  occasioning  eddies  that  often  cause  smoke  to  come  into  the  room. 

327.   TJu  importance  of  ttetping  Ihe  fire  at  Imt  <M  poiiiilc  musl  b:  obvious,  whP"  It 
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b  eoiksideied  that  air  expaods  bj  heat,  and  then  becomes  specifically  lighter :  now 
vhaleTer  put  is  made  lighter  than  the  rest,  will  rise  upward,  as  oil  will  rise  in  water. 
Henoe  the  lightest  and  warmest  air  is  always  at  the  top  or  eeilin^f  of  the  room,  and  the 
coldest  opoD  the  floor.  Whatever,  therefore,  will  warm  the  floor  most,  will  have  most 
effect  in  waimiBg  the  air  of  the  apartment.  Keeping  the  fire  low  must  have  this  efitsot 
more  than  if  it  is  higher,  since  the  radiant  heat  must  strike  most  upon  the  floor ;  and 
the  difierence  is  yeiy  remai^able  in  the  warmth  which  our  feet  experience  whether  the 
fire  be  low  or^iigfa  up.  Keeping  the  mantel  low  in  proportion  is,  likewise,  useful  for 
warmth ;  for  the  air  bdow  the  lerel  of  the  mantel  is  liable  to  go  ofi*into  the  chimney,  and 
be  carried  up  the  floe ;  but  whatoTcr  is  above  the  mantel  cannot  escape.  It  is  eTidentl|r 
desirable  that  no  air  shall  go  np  the  flue,  except  what  has  been  rendered  unfit  for  breath- 
isg,  by  passing  through  the  fire  and  serving  the  purpose  of  combustion.  This  we  might 
do  by  shutting  up  the  whole  firont  of  the  chimney  except  the  place  where  the  bars  of  the 
grate  are :  but  we  should  thos  convert  the  grate  into  a  Ihmace,  and  the  draught  would 
l»e  too  strong ;  the  fliel  would  be  rapidly  consumed,  and  the  rush  of  air  towards  the  fire 
would  be  in  proportion. 

328.  The  wuU4  of  tJke  throat  of  the  chimney  hoe  a  great  vnfiuenet^  both  on  the  draught 
and  on  the  escape  of  warm  air.  For  as  no  nre  can  bum  without  air,  and  as  there  must 
be  alwaya  a  quantity  going  up  the  flue,  just  in  proportion  to  the  combustion,  when  the 
throat  is  narrow  the  current  most  be  more  rapid  than  when  it  is  wider,  just  as  the  cur- 
rent of  a  river  will  become  more  rapid  in  the  part  where  the  width  of  it  is  suddenly  con- 
tracted :  hence  the  reason  why  contracting  the  throat,  by  making  the  ascending  current 
of  air  in  that  spot  more  poweiiul,  enables  it  to  overcome  any  downward  puflh  that  would 
occasion  smoke. 

389.  Tie  proper  kaght  of  the  mantel  abooe  the  fire  is  an  aflhir  of  nice  adjustment ;  for 
if  it  be  too  low,  it  will  cause  the  current  of  air  towards  the  fire  to  be  too  rapid,  and  the 
tm  will  bom  away  too  fast  without  giving  out  much  heat  *,  and  if  it  be  too  high,  the  cur- 
rent may  be  too  little  in  the  throat,  and  much  of  the  warm  air  of  the  room  will  escape. 
No  rule  can  be  laid  down  for  this  that  will  suit  all  cases :  much  will  depend  upon  the 
partictiJar  fonn  of  the  grate,  and  it  must  be  determined  by  the  skill  of  the  person  who 
directs  the  work.  In  &e  best  grates  now  made  with  frames,  this  height  is  generally 
wefl  adjusted. 

330.  Althmtgh  the  farther  out  the  hack  of  the  grate  is  broughtf  the  more  heat  will  he  throton 
mto  the  room,  yet  thie  should  be  limited  by  the  proper  construction  of  the  throat  of  the 
diimney ;  and  bringing  it  too  forward  is  liable,  in  many  cases,  also  to  occasion  smoke  as 
weD  as  the  annoyance  of  ashes. 

331.  A  email  flne  for  carrying  off  the  dust  made  hy  tJle  ashes  which  fall  from  the  grate  was 
one  of  those  numerous  little  inventions  madd  by  Count  Rumford,  which,  though  inge- 
oiooa,  and  promising  at  first  to  be  useful,  was  laid  aside  after  repeated  trials ;  and  it 
would  not  now  be  mentioned,  had  it  not  lately  been  published  as  a  novelty,  although  it 
had  been  execnted  in  England  in  hundreds  of  places  thirty-five  years  ago.  It  is  obvious, 
that  whenever  any  ashes  fall  from  the  fire  upon  the  hearth,  particularly  when  the  fire  is 
stined,  a  certain  portion  of  them,  from  their  lightness,  rises  in  a  little  cloud,  and  is  dis- 
persed throogh  the  air  of  the  apartment,  settling  at  last  upon  the  furniture.  To  obviate 
this  inconvenience,  the  count  made  a  small  flue  to  ascend  from  below  the  bottom  of  the 
giate,  passing  behind  the  back  of  the  fireplace,  and  terminating  in  the  smoke  flue  just 
above  the  throat.  The  air  in  this  little  flue  being  heated  bv  the  fire,  a  current  is  always 
set  up  throogh  it  from  the  back  of  the  hearth,  so  that  when  any  ashes  fell  they  were 
carried  sharply  under  the  grate  and  up  this  flue,  instead  of  coming  into  the  room.  This 
certainly  had  the  d^ired  efibct  in  a  great  measure ;  but  several  inconveniences  attended 
the  contrivance.  Its  construction  required  great  depth  in  the  chimney,  which  was  not 
always  sufficient  without  bringing  the  grate  too  far  forward.  The  asli^floe  was  very  li- 
able to  be  choked  up  by  soot  falling  from  the  smoke-floe,  and  this  soot  viras  very  liable  to 
be  inflamed,  and  set  the  chimney  on  fire,  being,  at  the  same  time,  rather  troublesome  to 
dean  oat ;  also,  this  flue  occasioning  a  current  of  air  to  pass  up,  it  was  supplied  by  the 
GokL  air  rushing  towards  the  fire ;  and  it  thus  increased  sensibly  one  of  the  greatest  in- 
eonveaienees  of  an  open  fire,  the  cnrrent  of  cold  air  strikmg  npon  our  legs  and  feet.  It 
was  chiefly  uaefnl  when,  as  formerh^,  the  bottom  of  the  grates  had  been  kept  at  a  great 
height  above  the  hearth ;  but,  since  grates  have  been  kept  low,  the  necessity  of  this  ash- 
floe  has  disappeued. 

Sdbsxct.  3. — On  Qratu, 

33S.  like  grate  has  become  an  essential  part  of  our  chimney  flrejdaees,  since  coal  has  been 
die  general  foel ;  but  the  forms  of  these  now  made  are  so  various,  that  it  would  be  un 
possible  to  describe  all  in  a  work  like  the  present ;  nor  would  it  be  useful  to  give  many 
examples,  stnoe  eveiy  mamifactarer  has  his  own  patterns,  which  are^  therefore,  now  al- 
most as  nogierous  as  those  of  the  calico  printer.  It  will  be  more  useful  to  lay  down  some 
princiides  by  which  the  choice  may  be  directed  in  the  show-room.  We  must  therefore 
refer  the  reader  to  all  that  we  have  said  on  the  essential  improvements  by  Count  Rum 
fad,  which  must  form  the  fonndation  of  good  rules. 
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3d3.  The  regUier  slavey  Jig.  65,  which  was  much  in  use  about  forty  years  a|po,  was  ewi 
•idered  as  a  great  improvement  upon  the  <^n  ehimney  before  its  introduction.  Thia 
grate  was  not  invented  by  Count  Rumford,  as  has  been  erroneoasly  stated  by  a  late  po|^ 
ular  author ;  on  the  contrary,  he  considered  it  as  extremely  faulty  as  it  was  then  executed. 
Its  name  was  derived  from  a  movable  plate  of  iron  a  little  way  above  the  fire,  by  v^ich 
the  draught  could  be  regulated,  and  which  could  be  shut  down  altogether  in  aommer  to 
keep  out  the  soot  or  dust.  These  grates  were  frequently  got  up  in  an  expensive  etyle, 
with  much  polished  steel  and  other  ornaments.  They  had  the  efitei  of  preventing 
smoke,  but  with  the  inconvenience  of  throwing  out  little  heat  in  proportion  to  the  fuel 
which  they  consumed.  We  have  already  described  the  principal  improvements  made 
by  Count  Rumford  in  our  chimney  fireplaces ;  and  several  small  grates  were  cast  and 
put  up  under  his  direction.  But  he  was  not  a  manufacturer ;  and  though  he  gave  to  the 
public,  in  his  *'  Essays^"  the  philosophical  principles  on  which  they  should  be  construct- 
ed, he  led  it  to  the  manufacturers  to  invent  beautiful  forms ;  and  had  the  first  been  aa 
well  understood  as  the  latter,  we  should  have  reason  to  be  better  satisfied. 

334.  The  best  of  our  modem  grates  are  combiTuUians  of  the  old  register  stove  and  the 
Rumford  improvements.  They  have  always  an  ornamented  frame  to  fit  the  inside  of 
the  marble  chimney-piece,  and  a  register  in  the  throat.  The  tn  is  brought  low,  or  near 
to  the  hearth.  But  the  fenders  are  frequently  made  preposterously  high,  which  stops 
much  of  the  heat  from  that  part  of  the  floor  where  it  would  be  the  most  useful. 

335.  It  was  a  doctrine  first  taught  hy  Count  Rumford^  that  the  great  quantitjf  of  tron  twit 
otfy  fvX  into  grates  abstracts  much  more  heat  from  the  foce  than  it  can  give  out  to  the 
apartment,  and  therefore  occasioning  a  loss  of  heat,  and,  consequently,  a  waste  of  fuel. 
lliis  'is  certainly  quite  true  in  princijle ;  and  it  is  by  reference  to  principlea  that  thA 
merits  of  inventions  or  constructions  are  to  be  determined.  But  it  must,  in  candour,  be 
admitted,  that  in  our  houses  we  have  other  cireumstances  to  consider  beaides  economy, 
or  even  the  most  efifective  sort  of  fire.  A  gr^t  attention  to  elegance  in  furniture  is  now 
the  order  of  the  day :  this  is  considerably  influenced  by  the  nature  of  materials  ;  and 
many  persons  will  give  up  something  of  economy  for  the  sake  of  appearance.  Here  is, 
therefore,  another  principle  involved  besides  the  saving  of  fuel.  Brides,  what  would  be 
extremely  proper  for  a  person  of  small  income,  might  not  be  suitable  for  the  drawing- 
room  of  a  person  of  fortune ;  even  in  the  houses  of  the  latter  class,  fireplaces  for  tlus 
various  apartments  require  to  be  fitted  up  on  principles  suited  to  their  situations.  Va- 
rious materials  are  used  in  our  best  grates,  cast  iron,  wrought  iron,  polished  steel,  brass, 
and  bronze ;  and  several  of  these  are  often  happily  combined.  Iron  has  undoubtedly 
many  bad  qualities  when  used  in  great  quantity  about  a  fire ;  and,  were  economlcaJ 
principles  alone  considered,  the  less  of  it  employed  in  a  ^rate  the  better.  But  it  can 
easily  be  cast  in  a  great  variety  of  ornamental  forms ;  and  it  has  the  advantage  of  great 
neatness  and  durability,  qualities  which  generally  weigh  against  everything  that  can  be 
said  against  it.  Brick  or  stone  cheeks  in  the  grate  are  by  much  the  best  for  the  fire  to 
bum  against ;  and  those  who  are  anxious  to  have  the  best  possible  open  fires,  we  ad- 
vise to  have  them.  But  the  ironmongers  abhor  them ;  very  few  will  keep  them ;  and 
still  fewer  recommend  them.  Hence  they  are  difficult  to  procure ;  and  to  adapt  them 
to  grates,  is  expensive  on  this  account ;  nor  are  they  so  durable  asaron.  Replaciiig 
them  when  they  crack  and  bum  out  is  attended  with  trouble ;  and  most  persons  will 
rather  waste  a  few  ooaU  with  grates  having  iron  aides,  than  fallow  adviee  which  few 
understand. 

Besides  the  great  trouble  of  keeping  polished  steel  in  good  order,  there  is  an  objection 
to  having  much  of  it  in  a  grate,  founded  on  a  physical  principle  discovered  by  the  late 
Professor  Leslie,  which  is,  that  bright,  poliaheci  metallic  surfaces,  though  they  reflect 
heat  well,  throw  it  oflT  by  radiation  yery  imperfectly ;  but,  if  the  same  surface  be  ren- 
dered dull  or  rough,  the  radiation  is  immediately  augmented.  According  to  this  princi- 
ple, it  has  become  a  practice  to  grind  flat  with  emery  oertam  parts  of  the  surfaces  of  the 
best  grates,  and  to  leave  them  in  that  unpolished  state. 

836  ImjToived  register  grates  of  Rumford  forms,  wih  frames^  are  also  now  made  en 
tirely  of  cast  iron  at  very  reascmahle  prices. 

The  smaller  grates,  called  Bath  stores,  the  hchs  of  which  are  so  convenient,  are  too 
well  known  to  require  illustration,  and  though  whol^  of  iron,  are  yet  naeful  firom  their 
cheapness  and  portability. 

Upon  the  whole,  though  excellent  fires  may  be  made  in  some  of  the  beat  grates  novr 
to  be  seen  in  the  show-rooms  of  the  ironmongers,  yet  we  are  much  afraid  that  the  pre- 
vailing rage  for  novelty,  causing  good  models  to  be  laid  aside  which  have  been  impro- 
ving for  years,  may  occasion  new  forms  to  be  attempted  without  sufficient  knowledge 
of  principles.  We  are  led  to  make  these  remarks  from  the  disappearance  of  many  gratee 
of  excellent  constraction  and  good  taste,  to  make  way  for  others  loaded  with  the  now 
fashionable  ornaments  of  the  time  of  Louis  XIV.  It  should  never  be  forgotten  that  the 
real  use  of  a  fire  grate  is  to  warm  the  room ;  and  if  it  fails  moch  in  this  essential,  the  de< 
ficiency  will  be  ill  compensated  by  any  other  quality,  which  onght  to  be  aubordinate  to 
the  main  object 
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337.  In  comnioD  language,  the  neceasajry  diatinelion  between  a  /re  grtte  and  a  «<om 
«  often  not  properly  attendad  to.  Hence  a  confuaion  of  ideaa :  thus,  a  sort  of  oonunon 
grate  is  called  a  BtUk  stope^  and  we  sometimes  bear  of  register  states.  Tbe  tjstem  shoold 
be,  nst  toesUtMg  etmirimatut  a  «Iom,  except  where  the  fire  is  concealed,  either  always  or 
ocrariooally ;  or,  rather,  where  the  heat  is  chieiy  given  out  by  the  heated  apparatna 
only,  HOC  depending  upcm  the  radiation  from  the  fire,  as  in  a  common  open  grate. 

388.  Out  of  the  almosi  infinite  variety  of  forms  of  grates  thai  have  been  made  at  tax  turns 
tnusy  we  kate  selected  eifew  of  those  tokieh  are  most  in  use.  Grates  of  this  kind  are  sold 
by  the  ironmongers,  who  keep  large  collections  of  Tarious  patterns  in  their  show-rooms ; 
and  there  are  so  many  in  London  who  have  them  neaily  of  the  same  quality,  that  it  would 
%em  inridioaa  to  recommend  any  in  particular. 

339.  Fig.  ^  is  the  register  grate  as  it  was  when  Count  Rumford  found  it,  and  which 
has  been  mentioned  already.  It  is  not  made  at  present  in  this  form,  and  is  only  to  be 
seen  in  old  houses.  The  sides  were  not  inclined,  but  at  right  angles  to  the  front.  The 
fire  was  about  sixteen  or  eighteen  inches  from  the  floor ;  and  the  distance  between  the 
top  bar  and  the  bottom  of  the  frame  very  small,  so  as  to  cause  a  rapid  drauaht  up  the 
chimney.  These  grates,  therefore,  though  they  made  a  bright  fire,  gave  out  little  warmth 
*o  the  apartment. 


kig.  S5.  Fig.  M^ 

340.  Fig.  66  is  the  well-known  Bath  stove  or  grate,  hut  with  the  jambs  Rumfordized, 
that  is,  with  the  covings  of  the  chimney  placed  at  the  angle  recommended  by  Count 
Rumford,  instead  of  their  being  at  right  angles  to  tbe  front,  as  they  were  formerly.  This 
necessarily  reduces  the  hobs,  and  therefore  renders  them  less  convenient  for  such  per- 
sons as  find  them  useful  in  cooking :  but  this  construction  economizes  fuel  by  throwing 
out  more  heat  by  reflection,  and  still  more  by  preventing  the  escape  of  much  warm  air 
of  the  apartment ;  and  it  tends  to  prevent  smoke  by  narrowing  the  throat  of  the  chimney. 

341.  Pig.  bl  is  one  of  the  simplest  of  the  Rumford  grates^  proper  for  an  office  or  bed- 
chamber ;  the  covings  are  placed  at  an  angle  of  135  degrees  with  the  back,  and  made  of 
stone,  with  the  exception  of  the  part  where  the  fire  burns  against  it,  below  the  dotted 
ine,  which  ia  of  fire-brick ;  in  fact,  there  is  merely  an  iron  bottom  and  front  attached  to 
sides  of  stone  and  brick.  Some  ironmongers,  however,  have  made  tbe  whole  covings 
of  iron,  which  ia  only  to  be  excused  on  the  score  of  durability,  iron  throwing  out  much 
less  heat  than  nonconducting  materials.  It  is  to  be  observed,  that  in  this  grate  the  fire 
ia  very  low,  within  a  few  inches  of  the  hearth ;  whereas  formerly,  as  we  stated  above, 
the  bottom  of  the  fhre  was  kept  up  generi^y  eighteen  inches ;  and  it  was  not  uncommoQ 
lor  bricfclajerB  to  raise  up  ihe  grates  by  putting  a  brick  or  two  below  them,  from  an  idea 
thai  tbe  fire  would  not  bum  well  if  it  was  low. 
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US.  f%g.  fiS  ii  a  grate  of  the  tame  gSDeral  conetnuAiOD,  but  onunun/ed,  ■«  tloiM 
fer  a  lilting-ramt  it  is  general]]' made  wboll;  ot  iron,  the  front  ground  flat,  withbraM 
ornamenta  laid  on. 

348.  Fi^.  69  is  anotber  still  mors  ornamented  in  tbe  styla  oT  the  time  of  Louii  XIV 
The  iron  front  aod  covings  are  groond  flat,  and  not  polished,  and  the  oraaraenta  are  ol 
brasa  or  bronxe. 


Fig.  SB.  Fig.  M. 

344.  Fig.  eo  is  B  Samfori  gratt,  the  aides  and  back  of  which  are  of  artificial  slone, 
made  to  atand  (he  Gre  ;  the  covings  of  the  chimoe;  are  Gret  executed  widi  the  proper 
angle ;  and  the  gr^e,  being  moveable,  ia  simply  put  into  its  place,  and  may  be  removed 
when  required.     There  are  several  advaniagca  attending  this  airangcment. 

346.  Figt.  fil  and  63  are  ttco  of  the  mimcraui  gmtet  lobt  ten  in  Ihi  lA^ie-roonu  of  trim- 
mmgert!  the  ornaments  are  in  the  gorgeous  style  of  the  time  of  Louis  XIV.,  and  some- 
times  of  biasB.  Hiis  choice  being  a  matter  of  taste  and  fashion,  we  avoid  making  an; 
remarks  upon  it,  except  that  the  quaotitj  of  metal  employed  has  more  than  one  diaad 


Fig.ti.  Fif.ti. 

848.  FendtTt  and  jin-iroiu  have  varied  In  faphion,  partly  with  tbe  style  of  the  grates. 


wood  fires  on  the  dogs.  Since  coal  burned  in  grates  has  been  in  use,  they  have  been 
made  higher,  and  are  of  an  infinite  variety  of  patterns.  The  cheapest  lender?  have 
been  of  tin  plate  painted,  of  wire  painted,  and  wiib  iron  or  brass  lops  and  butloms,  and 
which  are  still  used  for  bedrooms.  A  more  dorable  kind  has  been  cut  out  of  sheet  iron, 
and  painted  in  imitation  of  iron  wlro.  As  iron  fenders  stain  tbe  marble  they  are  placed 
upon,  it  is  now  the  custom  to  raise  them  in  front  on  a  kind  of  pedestal,  nbich  slopes  to 
tbe  inside,  and  the  front  is  supported  by  claw  feet,  knobs,  or  pieces  of  ornamental  foliage, 
&o.  At  present  tbe  best  and  moat  elegant  fenders  are  made  of  polished  steel,  enriched 
with  brass  or  bronze,  to  corTespond  to  the  style  of  the  grates ;  and  a  great  many  are  of 
east  iron  very  highly  decorated  and  omamentaL  Fenders  should  not  be  higher  than 
safely  requires,  as  they  thus  stop  much  of  the  radiant  heat  of  the  fire,  and  thai  where  it 
ismoatwanled,  namely,  in  the  lower  part  of  the  room,  and  keep  it  from  the  feet:  to  pre- 
vent this,  they  are  always  made  with  some  open  work.  To  the  fender  is  usually  attached 
holders  for  the  Gre-irons. 

SiCT.   II.— WlHIHa  ST  CLOSB  STOTIs. 

S47.  Close  stoves  are  enclosuTes  of  brick,  earthenware,  or  metal,  which  contain  a 
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lire  that  lieats  the  stoye,  and  by  means  of  that,  the  air  of  the  apartment  In  which  it  ia 
placed. 

348.  Sttmes  iifer  esMcniiaUy  from  open  fires  in  their  manner  of  warming.  We  stated  that 
open  fires  act  chiefly  by  giving  out  radiant  heat ;  on  the  contraryi  there  is  comparatively 
little  radiant  heat  Irtiin  a  close  stoye  of  any  kind :  the  radiant  heat  of  the  fire  within  the 
stove  is  absorbed  by  the  material  of  which  the  stove  is  made,  and  the  latter  warms  the 
air  of  the  room  in  contact  with  it.  This  wanned  air  rises  upward  toward  the  ceiling, 
and  is  socceeded  by  fresh  air  to  be  warmed  in  its  tarn,  and  so  on,  until  the  whole  of  the 
air  io  the  apartment  has  received  an  increase  of  temperatnre.  It  is  evident,  therefore* 
that  a  stove  warms  the  air  upon  the  same  principle  as  that  by  which  water  is  heated  in 
a  vessel  over  a  fire. 

349.  The  common  German  atcfte,  or,  more  properly,  the  Dutch 
tUntj  used  in  this  country,  is  as  economical  and  effectual  as  any 
stove  whatever,  for  warming  an  apartment ;  and  were  not  its  use 
attended  with  serious  disadvantages,  it  might  be  much  employed. 
It  consists  merely  of  a  cylinder  of  sheet  iron,  fig.  63,  ftimished 
with  a  grate  in  the  ioterior  for  the  fuel,  a  door  for  the  fire,  and  an- 
other for  the  ashes,  with  a  pipe  to  carry  ofiT  the  sm<^  into  the 
chimney  flue,  whicb  pipe  may  be  lengthened  when  much  heat  is 
required.    Here  no  air  passes  op  through  the  chminey  except  that 
w^ch  ^aa  come  through  the  fire,  and  has  served  for  the  purpose 
of  conibustion,  being  rendered  unfit  for  respiration ;  and  the  whole 
of  this  is  carried  off.    AH  the  rest  of  the  heat,  over  and  above 
what  thus  passes  off  with  the  smoke,  is  communicated  to  the  iron, 
and  by  that  to  the  air  of  the  room  in  contact  with  it,  at  the  same 
time  that  a  good  deal  of  heat  in  a  radiated  form  proceeds  linom  the  iron  Itself,  when  mud 
beafied.    As  this  stove  may  be  placed  at  a  distance  from  the  wall  by  lengthening  th^ 
|Mpe,  it  is  very  effectual  in  producing  a  great  deal  of  heat,  while  it  occasions  no  disagree- 
able draughts,  no  smoke,  and  no  dust.    But  the  inconveniences  are,  that  there  being  no 
legnlator  for  the  draught  of  the  air,  the  iron  is  apt  to  become  red  hot,  and  then  it  is  ex- 
tremely dangerous  if  placed  near  anything  combustible ;  and  as  the  fire  is  not  seen  ex- 
cept when  the  door  is  opened,  it  is  difficult  to  regulate  it.    But  another  circumstance 
which  renders  its  use  inconvenient  is,  that  the  iron  being  generally  much  heated,  a  dis- 
agreeable effect  is  produced  upon  the  air  of  the  apartment,  which  is  variously  described, 
and  has  never  been  satisfactorily  accounted  for.    The  air  is  said  to  acquire  a  ecorched,  a 
Wmedy  a  closty  or  a  sulphweous  smell,  and  is  very  apt  to  produce  headaches,  giddiness, 
and  even  stupor,  loss  of  appetite,  ophthalmia,  dec.    The  erroneous  or  vague  nature  of 
the  description  shows  how  little  the  effect  is  understood.    The  term  humed  is  improper , 
for  it  is  not  known  that  pure  air,  simply  heated  to  any  degree,  is  altered  in  its  quauty. 
What  is  usually  termed  burned  air  is  that  produced  by  actual  combuaiion,  as  has  been 
prevkmaly  explained.    But  in  this  stove  none  of  these  deleterious  gases  come  into  the 
room.  The  term  sulphureous  is  equally  improper,  as  su]phurn»n  scarcely  in  any  way  be 
eoDcemed  with  the  effect.    But  whatever  may  be  the  cause,  or  whatever  ought  to  be 
the  description,  all  persons  in  this  country  agree  that  air  so  heated  has  acquired  some 
property  which  renders  it  both  unpleasant  and  unwholesome.    Count  Rumford  imagined 
thai  the  hot  iron  roasted  the  dust  which  settled  upon  it :  and  as  the  dust  of  a  room  is 
made  up  of  ail  sorts  of  animal  and  vegetable  matters,  these,  when  burned,  give  out  a  dis- 
agreeable efflnvie.   Others  have  attributed  the  eflbct,  in  a  great  measure,  to  the  great  dry- 
ness of  the  air  so  produced,  resembling  the  African  simoon,  which  they  have  endeavoured 
to  correct  by  placing  a  small  pan  of  water  on  the  stove,  the  evaporation  affording  the  neces- 
sary moistore  to  the  air ;  others,  again,  have  supposed  that  the  effect  is  owing  to  some 
alteration  of  the  electrical  state  of  the  air ;  and  it  has  been  absurdly  imagined  that  the 
inm  deprived  the  air  of  its  oxygen.  Whatever  may  be  the  true  explanation  of  the  effect 
eompiaioed  of,  and,  possibly,  all  those  just  mentioned  may  combine,  it  is  now  universally 
aHowed  that  the  air  is  rendered  disagreeable  and  unhealthy  when  it  is  warmed  by  iron 
healed  much  above  the  point  of  boiling  water :  hence  the  use  of  this  and  other  iron 
stoves  diould  be  restricted  to  purposes  where  heat  and  dxynesa  are  required,  but  where 
the  salubrity  of  the  air  is  less  important ;  for  such  uses,  nothing  can  be  more  economical. 

Many  stoves  of  this  kind,  of  cast  iron,  and  of  elegant  and  ornamental  forms,  are  to  be 
Ibnod  in  our  haUs  and  staircases,  where  it  was  thought  the  bad  efl^t  upon  the  air  was 
less  material,  fresh  air  being  more  frequently  introduced  by  the  opening  of  doors.  But 
it  should  be  remembered  that  the  air  firom  these  places  extends  all  through  the  house, 
and  most  fmd  its  way  into  the  best  apartments,  we  may  observe,  that  the  draught  might 
easily  be  legnlated  by  a  register  to  the  ash  pit,  and  a  damper  in  the  flue,  though  these 
are  not  nsnaily  made.  The  part  where  the  fire  bums  might  likewise  be  lined  with  brick, 
to  prevent  its  getting  red  hot,  which  would  lessen  considerably  the  danger  and  incon- 
venienoe  of  this  apparatus.  But,  from  our  experience  of  the  effects  of  heated  iron  upon 
air,  we  are  not  admirers  of  iron  stoves  of  any  hind,  where  hetlth  is  required  to  bo  much 
attended  to. 
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330.  li  it  $aid  tJuU  when  iron  u  not  heated  aJbaoe  212®  ithaeno  injwriaue  effect  vfon  tit 
air.  This  is  not  improbable ;  but  as  no  series  of  accurate  experiments  or  observations 
have  been  made  and  published  to  determine  this  Important  question,  we  think  it  best  to 
leave  it  in  its  present  state.  There  is  little  doubt,  however,  that  iron  heated  to  a  small 
degree  is  less  hurtful  than  when  heated  highly ;  but  then,  likewise,  the  heating  power  of 
the  apparatus  is  diminished. 

351.  It  does  not  appear  that  close  stoves,  made  of  hrick  or  earthenware,  have  the  same  svedes 
of  injurious  effects  upon  the  air  of  an  apartment  as  iron ;  and  stoves  of  these  materials  are 
much  used  in  various  parts  of  the  continent  of  Europe.  In  Russia,  and  many  parts  of 
Germany,  brick  stoves  are  universal ;  they  are  generally  made  to  project  in  the  room 
somewhat  like  a  chest  of  drawers,  cabinet,  or  sideboard,  and  the  door  for  the  fire  is 
sometimes  in  an  adjoining  room.  Wood  is  kindled  in  them ;  and  when  this  has  burned 
so  far  that  the  smoke  has  ceased,  and  the  brickwork  is  heated,  the  damper  in  the  flua 
and  register  of  the  ash-pit  are  nearly  dosed,  so  that  the  combustion  of  the  remaining 
charcoal  goes  on  extremely  slow,  and  the  heat  of  the  stove  is  retained  during  the  day. 
Tn  the  severe  climate  of  the  north  of  Europe  no  other  method  would  render  the  houses 
sufficiently  warm ;  necessity,  therefore,  obliges  the  inhabitants  to  adopt  this  mode,  in 
spite  of  any  dtsadvantac^ies  it  may  possess.  In  all  countries,  also,  when  fuel  is  very  ex- 
pensive, the  most  economical  means  of  using  it  have  been  resorted  to,  though  sometimes 
not  the  most  desirable  on  the  score  of  he^tb.  In  France,  where  open  chimneys  are 
likewise  much  used,  stoves  are  employed  throu^  economy ;  but  they  are  generally 
made  of  earthy  materials,  as  brick,  tiles,  and  ornamental  earthenware,  and  are  therefore 
not  liable  to  the  same  objection  as  iron.  In  this  country,  it  is  remarkable  that  stoves  of 
brick  and  earthenware  have  been  seldom  tried ;  and  we  have  been  contented  with  open 
fires,  which  certainly  consume  much  fuel ;  or  we  have  manufactured  stoves  only  of  iron, 
a  material  which  we  have  in  such  abundance. 

352.  AUhaugh  dose  stores  certainly  afford  the  most  economical  means  with  respect  to  fuel, 
as  well  as  the  most  effectual  way  of  warming  the  interior  of  dweUings,  yet  they  are  liaiU  to 
this  serious  objection,  that  with  them  it  is  difficult  to  change  the  air  in  apartments,  or,  in 
other  words,  to  procure  that  ventilation  so  essential  to  health.  When  the  door  of  the  fire  is 
in  another  room,  and  the  windows  and  doors  of  the  apartment  made  tight,  as  is  found 
neceesaiy  in  very  oold  eountries,  there  can  be  very  little  change  of  the  air  in  the  room, 
and,  consequently,  the  inhabitants  must  live  in  an  atmosphere  vitiated  by  a  mixture  of 
the  portion  that  has  been  exhaled.  This  evil,  perhaps,  great  as  it  is,  may  not  in  these 
countries  be  so  great  as  that  of  excessive  cold ;  but  that  it  is  an  evil,  it  requires  but  a 
little  knowledge  of  the  sul^ect  of  physiology  to  be  convinced  of.  In  oonntries  where  the 
climate  is  more  temperate  and  fuel  more  abundant,  and  where,  of  course,  the  inhabitants 
are  not  compelled  to  resort  to  so  unhealthy  a  mode,  it  does  not  appear  judicious  to  em- 
ploy it,  except  the  means  of  perfect  ventilation  can  be  likewise  provided.  But  this  is  by 
no  means  easy  with  close  stoves,  for  even  when  the  door  of  the  fireplace  is  in  the  apait- 
menty  and,  of  coorse,  the  supply  of  air  to  the  fire  is  taken  from  that  in  the  room,  and  re* 
placed  by  fresh  air  from  without  by  some  method  or  other ;  yet  this  is  in  general  no 
more  than  the  fire  itself  requires,  and  does  not  make  up  for  what  is  also  destroyed  by 
respiration.  With  a  close  stove,  therefore,  whatever  may  be  the  construction  of  it,  there 
is  usually  an  aooomulation  in  the  apartment,  more  or  less,  according  to  circomstanoes, 
of  gases  and  efiluvia  unwholesome  to  breathe.  With  respect  to  the  best  modes  of  get- 
ting rid  of  these  aa  mucdi  as  possible,  we  refer  the  reader  to  Book  III.,  "  On  Ventilation." 
We  may  just  observe  in  this  place,  that  the  foul  air,  which,  being  warmest,  is  at  the  top 
of  the  room,  may  in  jgieneral  be  made  to  escape  by  keeping  the  upper  sash  open  an  inch 
or  two.  But  this  will  not  act  except  the  ingress  of  as  mach  cold  air  be  provided  for 
somewhere  at  the  lower  pait  of  the  room :  if  this  be  not  done,  the  air  will  come  in  at  tho 
top  sash,  to  supply  the  stove,  instead  of  going  out.  The  chief  difficulty  here  is  to  con- 
trive the  ingress  of  odd  air  so  that  it  may  not  incommode.  This  is  best  efl!*ected,  per- 
haps, by  numerous  small  apertures  in  places  where  they  will  be  least  inconvenient,  and 
by  preventing  the  stream  of  air  from  coming  in  directly,  but  turning  it  aside  by  some 
methods  whidi  most  vary  according  to  circumstances. 

863.  It  would  be  unneeessary  to  inform  those  who  have  read  with  attention  what  wa 
have  said  on  heat  and  oombustion,  namely,  that  all  stoves  which  profess  to  heat  apartmenta 
without  afluct  must  be  in  the  highest  dogree  permeious,  and  even  demgerous ;  since  it  is  quite 
UBpossible  that  combustiea  can  go  on  without  generating  noxious  gases,  a  circamstance 
well  known  to  every  one  who  has  the  slightest  acquaintance  with  chemical  science.  No 
method  has  ever  been  diaoovered,  nor  is  likely  to  be  found  out,  of  preventing  this  per- 
nicious efiTeet ;  and  the  coDaeqaenoe  of  putting  a  stove  of  any  kind  into  an  apartment 
without  a  Hue  to  carry  off  these  ddeterious  gases,  whether  the  stove  be  fed  with  com- 
mon charcoal,  with  eharood  prepared  in  any  known  way  whatever,  or  with  gas  of  any 
kind,  will  inevitably  be,  that  the  air  of  the  room  will  become  contaminated  with  invisible 
effluvia  destructive  to  health,  and  sometimes  suddenly  fatal.  This  is  so  eertain,  that  we 
trust  no  one  will  ever  permit  himself  te  believe  that  discoveries  are  made  of  modes 
of  combustion  without  the  production  of  poisonous  gases.    We  might  connf^ct  these  ob 
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lerratione  with  a  deacriptioo  of  Jaya't  time,  wbfch  wamiB  an  apMtment  withont  a  Hue 
to  can?  off  the  fiunea  of  the  charcoal  bumed  in  it ;  but  except  the  public  ibatl  beconie 
initnictedin  so  much  science  as  to  be  able  to  judge  for  ilself  on  this  subject,  do  pointing 
out  or  iodiTidDals  will  be  of  much  arail,  aince  onequsck,  impostor,  orifnorant  meclianic, 
win  be  succeeded  bj  another.  It  is  on  this  account  we  are  deairoua  tbst  the  study  of 
principles  sbouU  be  attended  to,  intead  of  mere  receipts. 

3M.  hm  state*  are  frtjvenllif  maie  leiih  jUa  to  deiccitd  btlou  Ike  Iciel  of  thi  Jbar,  for 
ihepnrpose  of  getting  rid  of  the  smoke  without  the  irtconveaience  of  a  pipe  crossing  the 
apartment :  they  are  eiureuielj  useful  in  narmiag  ahops  and  other  places  where  there  is 
a  eonsiiter^ble  circnlatiou  of  air,  and  where  the  effects  of  hested  air  are  not  perceived  so 
roach  as  in  confioed  places, 

A.  Jig.  Si,  maj  be  supposed  to  be  any  hallow  figure  of  cast  iroi 
ID  Ibe  middle  that  does  not  reach  quite  to  the  top,  and  in  one 
of  the  diiieions  is  the  fire-gtale  ■,  lire-door  b,  and  asb-pit, 
«nih  its  door,  i.  When  the  fire  is  lighted,  and  the  fire-door 
■hut,  the  smoke  fir^  rises  to  the  top  ;  but,  finding  no  outlet, 
it  is  inpelled,  by  the  pressure  of  the  sir  that  feeds  the  fire,  to 
descend  through  the  other  dirision.  and  to  pass  along  the  hori< 
■onlal  Boe  e  to  the  main  flue  ^,  which  carries  it  to  the  top  into  • 
the  atmosphere.    This  principle  being  kept  in  view,  the  forms 

■"17  be  varied  ad  infi/titsm,  and  some    ' .  n 
:    made    extremely   elegant.      It* 
luJd  be  observed,  that  when  good 
P  ISres  are   kept  evtry  day  in  these 
stoves   with    descending  flues,   the 
heat  retained  in  the  chimney,  causing  a  slight  c 
the  morning  before  the  tires  are  lighted,  will  determine  the 
proper  cimrse  of  the  smoke,  but  in  other  cases  it  is  rather 
trouUesome  to  make  it  descend  at  first ;  but  once  the  fluea  are 
warmed,  the  draught  goes  on  perfectly  well. 

36B.  The  air  time,  which,  some  time  ago,  was  very  common 
in  oor  shops,  but  which  has  now  very  generally  given  way  to 
the  ArnoU  and  DiA^  time;  is  represented  in  fig.  SS-  It  was 
ne  of  the  first  improvements  upon  the  common  iron  German 
love.  Besides  the  simple  iron  fire-chamber,  there  wsa  also 
n  external  casting  of  iron  surrounding  that  at  the  distance  of 
•Ko  or  three  inches  ;  by  which  constmction,  however  much 
might  be  heated,  even  if  it  were  made  red  hot,  the  same  degree  of  heat 


the  fire-cbamber 

being  filled  with 
less  dangerous. 


of  ths  space  b 


licated  to  the  external  casing,  o 
This  stove  is,  tlierefore,  much 

stove.  The  lower  part  of  tlie  apace  bet  wee 
the  two  casings  is  left  open,  by  which  the  cold  a 
enters  below  and  gets  heated  tietween  the  two  iron 
cases,  and  issues  out  at  the  top  through  a  perforated 
regulator.  The  defects  of  this  stove  arc,  that  the  air 
mav  EliJl  be  overheated,  by  using  much  fire,  and  that 
the  warm  air  cutnes  out  only  at  the  top  of  the  stove, 
a  cunsiderable  way  above  the  floor. 

Vtg.  66  is  atather  air  ilove  of  similar  construction, 
only  (he  fire  is  lined  with  brick  or  fire  atone,  which 
prevents  the  air  being  overheated,  and  the  wanned 
ail  comea  oat  through  the  grating  on  the  sides.  A 
iTidiug  [date  at  the  upper  part  of  the  opening  acts  ai 
an  occasional  blower. 

3Mt.  TSePeiaaylvanaol  Fraiikli!ittBee,fig:67.6i.  ^ 
is  eiidenllj  borrowed,  as  to  its  principle,  from  a  fire- 
place described  iu  aliook  entitled  "Mechanique  de  Feu,"  puhiisbed  in  1713.  It  is  well 
ailapied  for  heating  an  apartment,  and  at  the  aame  lime  atTarding  a  view  ofthe  lire ;  but 
l>ezng  entirely  made  of  iron,  it  has  the  usual  defect  of  all  the  slaves  made  of  this  metal, 
in  pruductng  an  anj^asant  effect  upon  the  air  of  the  room.  It  was  originally  intended 
only  for  burning  wood  ;  lately,  however,  they  have  in  America  constructwl  it  for  burning 
coal.  Fig,  S7)aa  new  of  Ibe  stove  placed  in  the  chimney,  and  ^.  66  is  a  vertical  section. 
The  fire,  a,  is  made  upon  the  iron  hearth,  and  is  partly  enclosed  between  iron  cheeks. 
"Yhe  siDoke,  after  rising  up  to  tbe  top  of  the  etove,  turns  under  the  cover,  and  goes  down 
It  A.  ^.68,  descending  as  low  as  the  hearth  toe,  whence  it  passes  upward  into  the  main 
Hoe,  d.  The  partition  e  is  built  up  in  the  chimney,  and  tbe  throat  is  closed  by  an  iron 
plate./,  so  that  no  air  from  the  room  can  go  out  that  way.  The  whole  of  ihe  stove  being 
u'  iron,  is  much  heateJ  by  the  fire,  and  coinmunicalps  its  hea>  10  the  surrounding  air  a* 
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ih  i  conunoD  Gennan  stove.  But  it  likewise  throws  iiilu  the  room  a  slream  of  air  brougbl 
niuin  without  and  warmed.  This  is  effected  in  the  rullowiiig  maiuier :  The  back  of  tba 
stove,  against  which  the  smoke  rises,  is  hollow,  end  contains  partitions  In  the  maonei 
shown  at  A,  Jig.  B8,  which  rcptcsenla  the  hollow  back  with  the  front  plate  lemoVed. 
"Die  cold  air  from  without  enters  through  a  flue  at  i  {lee  section),  passes  liene^h  the 
liearth,  c,  and  thence  into  the  chambers  at  the  back  of  the  fire,  seen  in  the  sectioD  at  I 
and  at  A.  Afler  winding  throQgb  these  chambers  in  the  direction  of  the  dotted  line  is 
A,  it  becomes  heated,  and  issues  through  apertures  in  the  sides  near  the  top  of  the  siotb 
seen  in  j^,  6T,  but  the  throat  of  the  chimney  being  closed,  as  at  /,  it  comes  into  the 
room.  The  method  of  blowing  the  Sre  is  by  an  opening  in  the  iron  hearth  in  front  ot 
the  fire,  partly  covered  by  a  litUe  inclined  plane,  k,  which  directs  the  current  of  air  (hat 
rises  through  it,  against  the  fire.  The  fire  is,  therefore,  partly  fed  by  this  air,  and  does 
not  abstract  so  much  from  the  apartment  as  would  be  the  case  were  it  wanting ;  it  also 
_  ..._    .  reduces  in  the  same  proportion  the  usual  current  which  makes  to- 

wards the  fire  in  ordinary  grates.  This  stove  is  evidently  not  well 
adapted  for  the  purposes  of  English  cookery,  and  the  inelegance  of 
its  appearance  entirely  unfits  it  for  our  best  apartments,  consequent- 
ly it  is  not  adopted  in  this  country.  A  few  have  been  tried  in  farm- 
houses, but  it  is  inferior  to  other  constructions. 

367.  The  American  or  IfoU't  tiote.  Jig.  69,  is  more  remarkable 
for  the  novelty  of  its  appearance  than  for  any  important  advantage. 
The  tire  is  contained  in  the  pedestal,  which  is  lined  with  fire-brick. 
The  bottom  of  the  grate  is  semi -cylindrical,  and,  being  revolvahlu 
on  an  axis,  is  intended,  by  a  rocking  motion  performed  by  a  winch 
at  the  side,  to  sliake  out  the  ashes,  or  to  empty  the  grate  altogeth- 
er into  tlio  ash-pit.  The  coals  are  put  in  at  the  top  of  the  column, 
lying  over  the  fire  after  it  is  kindled,  and  sink  down  as  they  are 
consumed,  enough  being  put  in  at  once  to  serve  the  whole  day. 
To  aflbrd  a  view,  or  rather  a  peep,  at  the  fire,  a  piece  of  mica 
(erroneously  called  taU)  is  inserted  in  the  front,  thai  substance 
not  being  liable  lo  crack  with  the  heat  like  glass.  Many  of  these 
have  been  put  in  shops  and  similar  places  where  there  is  a  free 
circolation  of  air,  and  where  they  have  rather  an  elegant  appear- 
-^ —  '  *  ance ;  but  they  have  the  usual  faults  of  iron  stoves,  from  becominfi 

"*■  **■  much  heated. 

358.  Dr.  Amotl'i  itmc,Jig.  TO,  though  constructed  of  iron,  is  said  by  the  inventor  to  be 
much  leas  injurious  to  the  air  than  iron  stoves  generally  arc,  because  the  metal  is  never 
,   made  very  hot,  there  being  an  internal  brick  chamber  to  contain 
the  fire,  and  the  combustion  of  the  fuel  going  OQ  very  slowly. 

The  following  is  the  description  hy  Dr.  Amott  in  his  own  words : 
"  The  outline  section,  a,  h,  d,  c,  represents  a  box  formed  of  sheet 
divided  by  the  partition  g  h  into  two  chambers,  commu- 
nicating freely  at  the  top  and  bottom.  The  letter  e  marks  the  fire- 
box or  furnace,  formed  of  iron  lined  with  fire-brick,  and  resting  on 
a  close  ash-pit,  of  which  h  marks  the  door,  and  near  which  door 
'bM  lU  there  is  a  valved  opening,  hy  which  the  air  enters  to  feed  the  fire 

*  .       "^       it         when  the  door  is  shut ;  i  marks  the  door  of  the  stove,  by  which 
V  ¥  the  fuel  is  introduced  :  e  is  the  chimney-flue.     While  the  slove- 

'**■-  TO.  door  and  ash-pit  are  open,  a  fire  may  be  lighted,  and  will  bum  in 

the  fire-boi  just  as  in  a  common  gnite,  and  the  smoke  will  rise  and  pass  away  by  tha 
fhimney,  mi.Ted  with  much  colder  Rir  rushing  in  by  the  stove-door-  hut  if  the  stovp 
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uior  and  asb^pit  door  be  closed,  and  only  as  miicb  air  is  admitted  by  the  Talved  opening 
in  the  ash-pit  as  will  just  feed  the  combustion,  only  a  aroall  corresponding  quantity  of 
air  can  pass  away  by  the  chimney,  and  the  whole  box  will  soon  be  full  of  the  hot  air  or 
smoke  from  the  fire  circulating  in  it,  and  renderhig  it  ererywhere  of  as  uniform  temper- 
ature as  if  it  were  fidl  of  hot  water.  This  circulation  takes  place,  because  the  air  in  the 
front  ohsmber  around  the  fire-box,  and  which  receives  as  a  mixture  the  red-hot  air  issu* 
ing  fiom  the  fire,  is  hotter,  and  therefore  specifically  lighter,  than  the  air  in  the  posterior 
chamber,  which  receiyes  no  direct  heat,  but  is  always  losing  heat  from  its  sides  and 
back ;  and  thoa,  as  long  as  the  fire  is  burning,  there  must  be  circulation.  The  whole 
mass  of  ajr  is,  in  fiict,  seen  to  revolve,  as  marked  by  the  arrows,  with  great  rapidity ;  so 
that  a  person  looking  towards  the  bottom  of  the  stove  through  the  stove-door,  t,  might 
fioppose,  if  smoking  fuel  had  been  used  to  make  the  motion  visible,  that  he  was  lookina 
in  at  the  top  of  a  great  chimney.  The  quantity  of  new  air  rising  from  within  the  fuel, 
and  the  like  quantity  escaping  through  the  flue,  e,  are  very  small  compared  with  the 
revolTing  mass." 

To  regulate  the  temperatnre  of  this  stove  and  make  it  equable,  a  contrivance  is  at- 
tadied,  called  the  **  thermometer  tube,"  by  which  the  opening  for  admission  of  air  to  the 
ash-pit  is  made  to  expand  when  the  fire  burns  too  slowly,  and  thereby  increase  the 
draught  and  comboatioa ;  andto  ck)ee  a  little,  and  hence  to  check  the  combustion,  when 
the  file  is  too  brisk.    It  would  appear,  however,  that  this  apparatus  was  more  ingenious 
than  naefi^  as  it  is  now  generally  laid  aside,  and  the  quantity  of  air  admitted  to  the  fire 
Is  legidated  by  aome  of  various  simple  methods  in  common  use.    One  of  the  advantages 
this  stove  seems  to  possess  is,  that  the  fire  keeps  in  a  long  time,  requiring  very  little  at- 
tention, particalaiiy  when  anthracite  or  coke  is  employed  as  fiiel.    It  is  rather  (fifficult 
to  light,  and  there/ore  some  prefer  keeping  the  fire  always  in,  which  is  rather  a  conve- 
nience, as  thus  the  apartments  never  cool,  and  the  expense  of  fuel  is  very  small.   Where 
a  gentles,  steady  heat  is  very  desirable,  it  appears  to  be  useful ;  but  it  must  be  observed 
that  the  means  of  ventilation  must  be  provided  for  in  the  same  way  as  for  other  stovee. 

359.  A  few  mart  iron  stove*  lately  advertised  as  the  Chunk  otovet  Vesta  stote,  &c.,  do 
not  appear  to  possess  any  good  qualities  peculiar  and  deserving  of  mention. 

360.  Mr.  Sispktn  Green's  new  terra  cotta  stove  avoids  several  inconveniences  of  iron 
stoves.  To  equalize  the  heat  as  much  as  possible,  two  or  three  concentric  cylinders  of 
earthenware  are  introduced  between  the  fire-pot  and  the  external  ease,  which  prevents 
the  danger  of  the  heat  cracking  the  external  casing,  which  is  also  of  some  kind  of  earth- 
enware. 

SkCT.  III. — ^WIEHIHO  BY  FLUES. 

361.  The  method  of  warming  houses  by  means  of  flues  under  the  floors  or  in  the  waUa, 
thongh  very  efleetual  in  some  cases,  as  in  hot-houses,  is  scarcely  applicable  to  our  pri- 
vate dwellmgs  as  they  are  constructed  at  present.  It  is  true  that  this  was  the  mode 
adopted  t^  the  Romans  in  their  villas  when  they  had  possession  of  this  island ;  but  it  is 
to  be  observed  that  their  floors  were  altogether  of  bricks  and  tiles,  oflen  ornamented 
with  mosaics.  In  the  present  construction  of  our  houses  with  floors  of  wood,  it  would 
be  next  to  impossible  to  warm  them  in  this  manner,  which  would  demand  so  great 
ehange  in  oor  domestic  economy  and  modes  of  construction,  that  we  cannot  at  present 
speenJate  upon  it ;  and  numerous  expensive  experiments  must  be  made  before  we  could 
discover  ail  its  advantages  and  disadvantages,  notwithstanding  the  idea  of  wanning  a 
whole  home  with  one  fire,  instead  of  each  separate  apartment,  may  appear,  at  first,  to 
promise  a  vast  improvement.  There  is,  however,  one  part  of  the  house  that  might 
sometimes,  perhaps,  be  advantageously  warmed  by  means  of  flues  under  the  floor :  that 
part  ia  the  haH  or  vestibule,  which  may  have  a  pavement  of  marble,  stone,  or  tiles. 
Whether  this  would  be  sufficient  to  warm  also  the  staircase,  without  making  the  floor 
of  the  hall  hotter  than  would  be  agreeable,  remains,  we  believe,  to  be  decided  by  ex- 
perimeBt. 

There  are  certain  other  cases  where  this  mode  of  wanning  appears  to  have  advanta- 
ges, namely,  in  oflices,  or  other  places  with  stone  floors,  which  are  very  cold  for  the 
feet.  When  this  method  is  employed,  the  fireplace  should  be  so  constructed  that  the 
^mfike  firam  the  ibel  most  descend  through  the  fire,  and  be  thus  almost  wholly  consumed, 
which  will  prevent  the  great  accumulation  of  soot  in  the  flues. 

Sect.  IV. — warming  by  steam. 
962.  Steam,  so  useful  on  many  other  occasions,  is  capable  of  aflTording  one  of  the  most 
agreeoMe,  safe,  awl  conoement  methods  oftearming  our  apartments.  In  our  account  of  tho 
general  properties  of  heat,  we  mentioned  the  way  in  which  steam  is  generated,  and  that 
its  temperature  is  necessarily  always  the  same,  namely,  212°.  Hence  it  presents  us  with 
a  mode  of  obtaining  always  an  equable  quantity  of  heat.  If  an  enclosed  vessel  filled 
with  steam  be  brought  into  an  apartment,  the  steam  will  be  gradually  condensed  by  part- 
qg  with  hs  heat  to  the  vessel  containing  it,  while  the  latter  will  communicate  it  to  the 
air  in  contact  with  the  vessel.  The  steam  vessel  will  therefore  act  as  a  close  stove ; 
with  this  diflo'eoce,  that  the  steam  stove  can  never  be  heated  above  212° ;  and  that 
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the  heat  given  oat,  being  always  in  proportion  to  the  sartace  of  the  Teasel,  we  can,  bl 
adapting  its  size  to  the  oecasion,  regulate  the  temperature  of  an  apartment,  an  advao- 
tage  which  we  cannot  obtain  so  completely  in  any  other  way. 

363.  Th€  manner  in  which  a  house  or  an  apartment  is  wanned  by  means  of  steam  is  very 
simple.  A  boiler  supplied  with  water  must  be  kept  constantly  boiling  by  a  fire  or  smatf 
furnace ;  the  cover  of  this  boiler  must  be  fixed  on  tight,  and  a  pipe  will  conduct  the 
steam  to  any  part  required  to  be  warmed,  where  it  may  be  received  in  a  reservoir,  m 
other  convenient  receptacle,  best  suited  to  the  nature  of  the  apartment*  As  the  steam 
gives  out  its  heat,  it  Incomes  condensed  into  water,  which  settles  at  the  bottom  of  the 
receptacle,  and  should  be  i;onducted  away  by  a  small  pipe  that  genendly  conveys  it  back 
again  into  the  boiler.  The  steam  is  thus  made  to  cany  the  heat  firom  the  boiler  of  hot 
water,  depositing  or  leaving  it  where  it  is  wanted ;  and  thus  this  process  will  ke  kept  up 
as  long  as  the  boiler  is  at  work.  Nothing  can  be  more  quiet  and  regular,  therefore,  than 
this  method  of  warming ;  but  several  precautions  are  necessary  to  be  attended  to.  As 
steam  has  an  immense  elastic  power  if  confined,  care  must  be  taken  that  it  does  not  ao^ 
cumulate  m  too  great  a  quantity  under  the  head  of  the  boiler,  otherwise  it  may  become 
too  powerful  for  the  strength  of  that  vessel  to  resist,  and  an  explosion  might  be  the  re- 
sult— ^an  accident  that  is  well  known  to  have  happened  frequently.  To  prevent  this,  a 
safety  valve  on  the  boiler  is  requisite.  The  safety  valve  is  kept  down  by  the  pressure 
of  a  small  weight  suspended  on  a  little  lever,  and,  when  the  steam  becomes  so  powerful 
as  to  endanger  the  boiler,  it  forces  up  this  valve  with  its  weight,  and  escapes  by  little  at 
a  time.  An  ingenious  apparatus  is  likevrise  employed,  by  which  the  boiler  is  fed  with 
water  so  as  to  have  always  the  same  quantity  in  it ;  as  there  would  be  danger  in  its  be- 
in^  too  full,  and  still  more  in  its  being  quite  empty.  The  pipe,  also,  which  conveys  the 
steam  to  the  part  where  its  heat  is  to  be  given  out,  must  be  surrounded  and  protected 
with  some  nonconducting  material.  The  steam  reservoirs,  on  the  contraiy,  must  be 
made  of  the  best  conductors,  such  as  copper,  iron,  or  tin  plate.  We  stated,  wbsn  speak- 
ing  of  heat,  that  a  pipe  or  other  vessel  cannot  be  filled  with  steam  until  it  be  first  emp* 
tied  of  common  air.  Contrivances  must,  therefore,  be  made  in  all  steam  pipes  for  this 
purpose ;  for,  should  any  accident  suddenly  condense  the  steam  in  the  i^pe,  the  latter 
having  been  already  deprived  of  its  air,  would  form  a  vacuum ;  and  therefore,  excep 
veiy  strong,  could  not  resist  the  pressure  of  the  atmosphere,  and  would  be  crushed  quite 
fiat  There  must,  therefore^  be  a  valve  somewhere  to  let  in  the  air  should  this  happen. 
Farther  precautions  must  be  taken  to  prevent  the  pipes  giving  way  from  their  frequent 
expansion  by  heating  and  cooling.  Considerable  difficulty  will  likewise  occur  in  provi- 
ding for  a  situation  for  the  steam  reservoirs  in  our  best  apartments ;  although,  in  many 
other  places,  this  will  be  sufficiently  easy. 

When  we  take  into  consideration  all  these  circumstances  (and  none  of  them  can  be 
omitted),  it  is  obvious  that  a  steam  apparatus  should  be  under  the  direction  of  a  persov 
competent  and  willing  to  attend  to  it,  for  though  in  such  hands  it  is  perfectly  safe  and 
easily  managed,  it  is  far  too  complicated  to  be  employed  in  ordinary  dwellings,  where 
the  frequent  change  of  servants  would  prevent  it  being  properly  understood  and  attended 
to :  the  apparatus  must  be  kept  in  perfect  order,  and  though  only  a  smidl  degire  of  at- 
tention is  necessary  for  this  purpose,  it  does  not  admit  of  neglect.  The  use  of  steam 
should,  therefore,  be  limited  to  those  places  where  it  would  be  put  under  the  nianagement 
of  competent  persons.  We  do  ndt  consider  it  usefid,  therefore,  here  to  go  into  the  nu- 
merous details  that  would  be  necessary  for  constructing  and  managing  a  steam  appara- 
tus, since  every  such  construction  must  vary  with  the  locality ;  and,  to  succeed,  the 
whole  must  be  executed  under  the  direction  of  a  scientific  engineer  experienced  in  such 
matters.  Nevertheless,  warming  buildings  by  ste«un  succeeds  perfectly  in  factories  and 
other  large  places,  where  there  are  persons  resident,  and  sufficiently  intelligent  to  be 
trusted  with  apparatus  requiring  such  strict  and  constant  attention :  and  there  are  cases 
in  domestic  economy  where  it  may  be  applied,  but  that  can  only  be  where  persons  are 
conversant  with  the  subject  of  steam. 

Methods  of  warming  by  steam,  applicable  only  to  hot-houses,  do  not  belong  to  thia 
place. 

364.  Steam  has  an  important  advantage  which  distinguishes  it  from  eveiy  other  mode 
of  distributing  heat,  which  is,  that  it  can  be  conveyed  to  a  very  great  distance  from  the 
boiler,  and  in  any  direction ;  we  can  cause  it  to  ascend,  descend,  or  move  horizontally, 
with  equal  facility :  but  the  loss  of  heat  by  condensation  is  considerable  in  conveying  it 
to  a  distant  point,  though  steam  itself  preserves  always  the  same  temperature.  A  single 
fire  to  produce  the  steam  may  be  sufficient  for  a  large  establishment,  and  this  fire  may 
be  placed  where  the  smoke  of  the  chimney  may  be  least  offensive,  and  its  appearance 
least  objectionable ;  it  may  even  be  outside  the  house  to  be  wanned,  and  be  placed  in  an 
adjoining  building :  hence  the  superior  security  from  fire.  The  heat  of  steam  pipes,  also, 
as  they  never  can  exceed  212^,  is  not  likely  to  injure  the  air. 

365.  When  steam  is  emphyed  to  warm  an  apartment  in  a  dwelling'house,  it  cannot  be  ad- 
mitted in  common  steam  pipes,  on  account  of  their  form  and  appearance ;  but  various 
means  must  be  had  recourse  to  for  rendering  the  steam  vessels  ornamental  *  one  of  thp 
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ie«t  is»  by  coOeeting  the  pipes  ia  maBses,  and  ooTering 
Uieai  wUh  opeo  screen  work,  in  the  manner  of  a  aide 
tsible  or  pedestals,  &c^  as  at^.  71 ;  or  the  pipes  may 
be  concealed  in  the  walls,  or  ander  the  floor,  and  the 
air  adnuued  by  legiatera ;  or  the  steam  may  enter  into 
a  hoJloir  space  between  two  cylinders  or  cubes,  serving 
is  pedestals  f<H'  statoes  or  rases,  by  which  a  great  sur- 
face of  ateam  mi^  be  exposed.  In  this  way  steam 
may  be  advaatageottsly  employed  to  assist  in  wanning 
a  lujie  apaitmeat,  in  addition  to  an  open  fire,  which  is 
seldom  anfficieat  to  render  eveiy  part  of  snch  a  room  comfortable 

Sect.  V. — ^wiamico  buildinos  sr  hot  witse. 

366.  Warming  if  means  of  hoi  woUr,  though  one  of  the  last  modee  brought  intopraetiee 
u  of  older  date  thin  i§  generaUy  suvpoted.  It  appears  to  have  been  first  empfoyed  by 
Bonneraain,  of  Paris,  just  before  the  first  French  revolution.  He  had  in  this  manner 
heated  the  hot-houses  at  the  "  Jardin  des  Piantes"  at  Paris,  and  he  likewise  applied  it 
to  preserving  an  equal  temperatore  in  little  chambers,  in  which  he  succeeded  in  hatch* 
ing  chickens  in  the  Egyptian  manner,  without  the  hen.  Ailerward,  the  Marquis  Cha- 
bannes  practised  the  same  mode  in  England,  and  succeeded  in  some  hot-houses,  but 
failed  in  applying  it  to  private  dwellings.  This  practice  has  lately  been  revived,  and 
larger  pipes  of  cast  iron  lieing  employed,  hot  water  is  very  successfully  used  in  beating 
hot-hoDses.  or  other  laige  buildings  where  these  pipes  are  not  inconvenient. 

367.  To  cause  hot  mater  to  cireulate  through  pipee  in  a  building  merely  by  the  action  of 
b«it,  afl  that  is  oecessaiy  is  to  provide  a  boiler,  a.  Jig.  72,  filled 
with  water,  and  ck»ed  at  the  top ;  a  pipe  must  proceed  from 
the  top  of  the  boiler  at  a,  entering  through  the  part  of  the  build- 
ing which  is  to  be  warmed,  ft,  c,  and  returning  back  into  the  boil- 
er at  the  bottom  d.    This  boiler  and  its  pipe,  being  closed  all 
round,  is  to  be  considered  as  one  vessel,  and  the  cause  of  the 
eirculatioo  of  the  water  will  be  easily  understood  if  the  reader 
will  refer  to  the  description  we  gave  of  the  currents  upward 
and  downward  which  Count  Ruo^ord  observed  in  water  while 
beating.    Portions  of  water  heated  at  the  bottom  of  the  boiler  Fig.  73. 

will  rise  to  the  top,  ascend  through  the  pipe,  and  return  again  to  the  bottom ;  the  cooling 
of  the  water  in  the  pipe  promoting  the  return.  If  the  whole  of  the  boiler  and  pipe  wem 
lo  be  kept  at  a  boiling  heat,  this  motion  would  cease ;  but,  as  the  water  in  the  pipe  is 
eoDstantly  cooling,  the  circulation  goes  on,  and  the  water,  hot,  but  not  boiling,  is  thus 
earned  to  a  considerable  distance. 

•There  are,  however,  considerable  difficulties  in  applying  this  method  to  warming  do- 
mestic dwellings.  It  is  necessary  to  have  the  pipes  of  considerate  size,  several  inches 
in  diameter,  if  circular,  that  they  may  contain  hot  water  enough  to  be  eflective,  and  sach 
pipes,  which  must  be  of  east  iron,  are  very  inconvenient  in  a  private  house :  also,,  if  they 
aie  to  ascend  to  the  upper  stories,  the  pressure  of  the  water  in  them  would  be  enormous, 
and  would  require  them  to  be  of  great  strength.  From  this,  and  other  circamstances,  it 
was  found  that  this  mode  of  warming  with  cylindrical  pipes  must  be  limited  to  certain 
places,  as  bot-boases,  conservatories,  and  public  rooms  of  any  kind,  where  the  pipes  may 
be  disposed  of  oat  of  the  way,  and  where  there  is  no  occasion  to  raise  the  water  much 
aboTe  the  boiler.  In  these  cases  this  method  by  hot  water  is  found  to  give  a  very  equal 
d^ree  of  heat,  and  to  have  some  of  the  advantages  of  steam,  at  the  aame  time  that  the 
apparatus  is  more  simple,  and  more  easily  managed :  but  we  must  observe,  that  it  is 
much  inferior  to  steam  in  the  facility  of  being  conducted  to  any  part  of  a  building,  or  to 
any  distance,  and,  therefore,  upon  the  whole,  it  is  much  more  limited  in  its  application : 
Bof  is  the  regularity  of  the  beat  so  great  as  that  of  steam.  The  pipes  with  hot  watei 
are,  however,  sometimes  made  flat,  the  section  being  a  rectangle  instead  of  a  circle, 
and  thus  they  are  more  easily  introduced  into  apartments,  being  made  to  appear  as  part 
of  the  skirting,  or  partly  concealed  by  some  artifice.  When  managed  in  this  way,  they 
have  been  found  to  give  out  a  very  agreeable  heat,  particularly  when  they  are  employed 
Joly  as  an  addition  or  assistance  to  an  open  fire. 

To  caase  hot  water  to  circulate,  it  is  not  necessary  that  the  top  of  the  boiler  should  be 
chised  i  but  in  that  case  the  circulation  is  efifected  upon  a  different  principle :  the  pipe, 
when  once  filled  with  water,  then  acts  as  a  siphon  ;  the  ascending  part  from  the  top  of 
the  boiierv  and  just  dipping  llito  the  water,  being  the  shorter  leg,  and  the  descending 
part,  which  returns  to  the  bottom,  being  the  longer  leg  of  the  siphon.  Here  the  rapidity 
of  the  motion  will  depend  upon  the  difference  in  the  two  legs  of  the  siphon,  and  the  di^ 
ferent  temperatures  in  the  two  currents,  on  the  common  principles  of  hydrostatics.  Thia 
hst  method  has  some  advantages,  with  the  absence  of  danger  from  explosions,  the  close 
boiler  requiring  a  safety  vaive. 

Tke  method /iret  employed  by  Bonnemmn  is  tnteresting  in  an  hutoncal  potnt  of  vMia  i 
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,  and  on  tUa  aeoMint,  and  as  his  idmm 

Kof  hatoluDg  thickens  b;  in  meaiw  hsa 
been  attempted  ia  London,  m  ohall 
de«cTibe  iL  «,^.  T3,  is  a  smaU  bcO- 
er,  from  the  b^M  which  rises  a  tabs 
b,  that  psBsea  into  the  inside  ot  a 
^vooden  box,  c,  in  wbich  are  shslvea 
on  which  the  egga  to  be  hatched  are 
laid.  ThJe  lobe,  alter  being  bent 
backward  and  forward  through  the 
box  between  the  shel»es,  rotuma  at 
d,  and  enters  into  the  boiler,  passinp 
down  to  the  bottom.  The  heated  wa- 
ter riaes  tbrougbi  thia  tube,  and  circa. 
Fif.lt-  latea  thnnigh  il  in  the  manner  wa 

haTO  already  described  in;^.  TS,  caawog  the  temperature  of  the  air  in  vwjpan  ctf  U» 
hoi  to  be  very  equal.  Tbia  eqaaUty  wae  mnch  asBisled  by  an  apparama  which  rtmiaM* 
tho  admiasion  of  air  to  the  fire,  the  aperture  decreasing  as  Mieare  bnrned  more  bnsur, 
and  increasing  as  the  fire  slackened,  as  in  Amott'a  stoTea.  The  deUUs  of  this  eontrt- 
fance  may  be  seen  in  Gill's  "  Technical  Repository,"  Febniary,  18S8.  i  is  another  box, 
in  which  the  young  chickens  were  fed  after  they  were  hatched ;  in  tkia  they  nestled  an 
dor  sheepskins  with  the  wool  on.  In  the  bottwn  of  the  case  are  littla  aaucera  with  wa 
ter  to  supply  the  humidity  to  the  air  which  is  neoeesary  to  batcbiag.  /  is  a  safety  Tal*6 
to  the  boiler.  We  may  mention  it  as  a  ramarkable  fact,  that  although  the  hot-bouses  in 
the  botanic  gardens  of  Paris  were  thus  heated  fifty  years  aw,  yet  thia  had  been  so  coa»- 
plelely  fargoiten  by  the  French  gardenets  and  engineers,  tbat  their  government  lent  to 
England,  in  1833,  a  deputation  of  profeBsional  men  to  study  the  subject,  with  the  Tiew 
of  again  heating  Iheir  bol-houaes  in  this  manner.  .  j  l   i«. 

369.  TTu  mployvura  of  h/a  KOler  far  wanaiBg  Juaua  hiu,  kmetver.  htn  extnd^d  ty  Mj 
Pcrldja,  in  consequence  of  a  method  which  he  adopted  of  conveying  water  in  iHpe« 
heaWd  far  above  the  boiling  point,  even  as  high  as  Irom  800°  to  600".  It  wiU  stria  the 
reader  that,  as  water  can  only  be  heated  to  315°  in  an  open  Tesael  without  being  oon- 
terted  into  steam,  there  must  be  here  some  particular  contrivance  by  which  Uie  heat  of 
water  can  be  raised  to  300".  TTje  fact  is,  that  provided  the  steam  ia  prevenlad  from  es- 
caping, or  even  forming,  by  tho  vessel  containing  the  water  being  comrietely  closed, 
that  fluid  may  be  healrf  to  any  degree  that  the  vessel  vriU  bear  without  bnrating ;  but 
in  this  caae,  tho  pipes  conveying  water  heated  so  mach  must  he  sufficiently  atrong  to 
prevent  snch  an  accident. 
The  method  of  Mr.  Perkins,  called  by  some  the  Ugit-prttiitn  hH^taUrr  apparalia,  oon- 
liats  of  a  considerable  length  of  an  iron  pipe,  vrtiich,  in  conaoqoence  of 
Ming  so  intensely  heated,  is  made  only  an  inch  in  diameter ;  this  ia 
sued  with  water,  and  completely  closed  in  all  its  parta.  A  portion  of  h 
is  made  in  the  form  of  a  coil,  o,  J(^.  74,  either  loond  or  square,  wluefa  is 
^oed  in  a  fnmace  or  fire,  and  the  water  in  it  heated  to  SOO"  or  more. 
Tbe  rest  of  the  pipe  is  carried  round  the  rooms  to  be  warmed ;  and.  If 
K  J  necessary,  it  is  coiled  also  aomewhera  In  the  apartment,  b,  in  order  t« 
get  more  pipe  into  little  space ;  for  the  longer  the  pipe,  the  more  bMI 
a  It  will  give  out.  Thia  pipe  afterward,  and  of  course  Uib  water,  returns 
'  back  to  tbe  ooil  in  tbe  lumace.  As  in  the  other  mode  of  heating  by  bM 
wator,  one  end  of  the  pipe  proceeds  thm  the  top  of  tbe  boilor,  wbile  tfao 
other  retnma  to  the  bottom  of  it.  so  in  this  tbe  pipe  goes  first  6oai  the 
top  of  the  coil  and  relurna  to  the  bottom  of  the  coil,  e,  for  there  is  no 
iKHler.  In  order  to  allow  room  for  the  expansion  of  the  water  on  beiog 
heated,  which  might  otherwise  occasion  the  bursting  of  the  pipes,  a 
tube,  i.  Is  fixed  at  top,  which  holds  about  one  tweWJi  as  mndi  water  as 
tbo whole  pipe;  into  this  tlie  water  flnda  its  way  c«  expanding.  This 
bot-water  apparatus,  on  aoconnt  of  the  smallnesaof  tbs  pipes,  and  their 
flexibUity,  can  be  introduced  into  apartmenU  wittioat  mnOh  difih:idtj : 

. J  round  the  room  near  the  floor,  or  made  into  a  coil  In  the  chimney,  tbe  flue 

bsing'first  stopped,  or  in  any  other  convenient  situation ;  and  the  heat  may  be  raised  to 
any  extent  that  tho  plpea  will  bear. 

But  althoogh  this  iiuimlnns  invention  can  be  used  ia  places  where  the  fonner  method 
with  larger  tnpei  eonld  not  be  intiodaced,  nor  steam-pipes  eiUier,  without  much  trouUe, 

Sit  is  liaUe  to  some  defeets,  whitA  ranat  be  noticed.  One,  that  is  very  obviooa,  ia  tho 
get  at  aeoidents,  ij  the  barsting  of  pipes  containing  water  so  intensely  heated ;  al- 
though tbe  pipes  may  be  manufacmired  npon  en  excellent  princifde,  and  proved  hafora 
they  are  need,  yet  we  cannot,  witbont  a  caution,  reconunend  a  plan  in  which  satbty  ds- 
penda  so  much  upon  the  care  or  the  skill  of  workmen.  It  is  also  said  that,  in  ctHwe- 
^Hente  of  the  intense  heat  of  these  pipes,  rooms  heated  bf  them  have,  to  a  oertain  de- 
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giee,  the  same  diaa^reeable  sad  uawhoiesonia  smell  which  rasnhs  from  the  use  if 
eoeUes  or  inn  stoves  in  general,  when  m«oh  heated.  Another  ofajeetion,  stated  by  Mr 
Hood,  appeals  to  be  the  inequality  of  temperature  in  buildings  heated  by  these  pipes,  te 
oonseqHosee  of  their  being  maeh  hotter  in  one  part  than  ia  another,  a  diflfeience  some> 
times  aoMODting  to  more  than  100®,  Tarying  according  to  the  length  of  the  pipe,  which 
may  eztesd  above  1060  feet.  From  the  smalloess  of  the  pipe,  also,  this  apparatus  cools 
so  npfdtf  when  the  fire  slaekens,  thai  the  heat  of  the  building  will  be  materiaUy  affected 
evea  bjr  a  very  little  alteratiea  in  the  strength  of  the  fire.  From  all  these  ciroomstancea, 
tbb  fliode  of  heating  win  not  aflord  the  same  steadiness  of  temperature  as  hot  water 
with  laife  pipes,  and  sttll  less  than  that  obtained  by  the  use  of  steam.  Notwithstanding, 
however,  these  seriooa  objections  to  applying  Mr.  Perkin*s  method  generally  to  ordinaiy 
dwellings,  it  has  been  employed  in  several  public  buildings,  and,  we  undefBtand,  vri0i 
coBsiderable  success.  There  are  certain  situations,  indeed,  where  it  would  be  extremely 
dUBcolt  to  employ  any  other  method.  It  has,  for  instance,  been  found  very  serviceahls 
in  the  Register  Office,  Edinboigfa,  where  records  of  great  value  are  kept ;  where,  of 
coofse,  safety  frem  fire  is  eminently  important ;  and  vtiiere  no  method  of  warming  the 
building  had  been  contrived  on  its  erection.  The  museum  in  Lincoln's  Inn  Fields,  leH 
to  the  pubfic  by  the  late  Mr.  Sonne,  is  mentioned  as  another  instance. 

Both  tbe  steam  and  hot-water  system  of  the  ordinary  kind,  vrith  large  pipes,  are  safe 
as  to  risk  from  fire ;  but  it  bas  been  stated  lately  that  Perkin's  method  is  not  free  from 
danger,  since  inpes  heated  to  so  great  a  degree  are  capable  of  setting  fire  to  many  suh^ 
stances :  caxe  shooM,  therefeie,  be  taken  that  the  pipes  do  not  come  into  contact  with 
any  materials  that  are  inflammable. 

It  is  evident  that  the  same  difficulties  of  ventilation  must  attend  this  as  all  other  stoves : 
and  this  consideration,  were  there  no  other,  must  also  determine  in  what  place  it  can  be 
mtrodoeed  with  propriety  in  a  domestic  edifice.  The  idea  is  undoubtedly  ingenious ;  bat 
it  caaooC  ibr  a  moment  be  supposed  that  it  oug^t  to  supersede  open  fires  for  our  ordinarr 
^nrlBieata,  as  some  have  been  sanguine  enough  to  imagine. 

Sect.  VI. — wasmino  by  hot  aib. 

379.  Warming  by  hot  air  is  first  heating  a  quantity  of  air  to  a  considerable  decree, 
and  tb^n  bringing  it  into  the  apartments  through  pipes  or  other  apertures.  This  bas  oeen 
effected  in  various  ways. 

371.  Tktjtnt  method  emjtkyed  was  a  French  invention,  and  accomplished  by  causing 
air  to  circulate  and  get  heated  bekM  the  iron  back  of  tht  jirty  and  then  introducing  it 
Ihrongh  a  register. 

373.  AxoAer  mUhod  consists  in  making  an  iron  tube  pass  through  the  fire,  the  mouth 
being  in  tiie  open  air :  the  air  entering  the  tube  is  heated  by  the  fire,  and  discharges  hot 
air  into  the  roona-  Likewise,  chambers  are  filled  with  air  heated  by  iron  or  brick  stoves ; 
and  from  these  reservoirs  the  Tarioos  spartments  are  supplied  by  means  of  pipes. 

In  sU  these  methods  of  warming  apartments,  the  air  bas  generally  been  heated  too 
mach  for  salubrity ;  and  in  most  of  them  it  has  been  rendered  very  unwholesome ;  added 
to  which,  the  apparatus  is  always  complicated  and  expensive.  It  is  to  be  observed  that 
the  first  two  of  the  above  methods  act  only  partially,  being  intended  only  to  assist  aa 
open  fire^  aod  they  may  be  named  staoe  grates,  A  great  number  of  these,  of  various  coa- 
stmctiOBS,  bave  been  put  up  in  England  of  late ;  but  they  are  very  ineffective,  and  ex- 
tremely uawfaolesome,  from  the  air  issuing  through  the  register  behig  vitiated  by  the 
heated  iron.  Whea  heated  air  is  introduced  from  them  by  way  of  assisting  an  open  fire. 
It  is  of  little  use,  ftar  the  foUowing  reason :  as  soon  as  it  enters  the  room  1^  the  register 
on  tin  maHi^-shdB;  it  rises  to  the  ceiling,  instead  of  readily  difibsing  itself  through  the 
rest  of  the  air  in  the  apartment  *,  and  is,  in  reality,  vrorse  than  nothing,  adding[  scarcely 
anyfliing  to  the  tenpei^tore,  bat  contributing  a  quantity  of  disagreeable  eflluvia :  these 
eontrrvanees  are,  aecordini^,  now  nearly  laid  aside. 

373.  Ofiks  wry  mmnhdesome  natare  of  air  mads  hot  by  tros,  we  have  an  instructive  ac- 

eoDot  in  a  late  examination,  by  Dr.  Ure,  into  the  cause  of  the  indisposition  and  disease 

wWeh  prerailed  among  the  oflUcers  in  the  long-room  of  the  Custom-house.    The  hot  air 

orad  discharged  from  two  stone  tunnels  at  from  90^  to  110^,  but  diluted  afterward  with 

3old  ti£  aboai  fiO^  or  6S° ;  yet  the  e^ts  experienced  were  very  distressing,  and  tbe  air 

was  found  seriously  to  affect  the  constitutions  of  numerous  individuals  cf  various  ages 

and  temperaments.    In  one  room,  vriiere  the  air  that  issued  was  170^,  it  Is  described  as 

iesembiiQg  in  its  properties  the  simoon  of  the  desert,  possessing,  in  an  eminent  degree, 

Ibe  diyoess  and  dBsagreeable  smefi  imported  to  air  by  the  action  of  red-hot  iron.    *'  As 

astimn,"  Dr.  Ure  observes,  "contains,  besides  the  metal  itself,  more  or  less  carboii« 

mipbnr,  pboephoras,  and  eren  arsenic,  it  is  possible  that  the  smell  of  the  air  pasted  over 

^  in  an  tncanifescent  state,  may  be  owing  to  some  of  these  imperfections ;  for  a  quantity 

af  noxious  efflnvic,  inappreciably  small,  is  capable  of  affecting  not  only  the  olfactort 

serves,  but  the  pulmonary  organs." 

There  is  another  objection  to  the  wanning  apartments  with  hot  air,  in  the  mode  in 
ehiehit  has  been  usually  practised ;  which  is,  that  the  supply  of  hot  air  is  frequentlr  ir 
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tegular,  coming  often  in  currents  or  pufft ;  and  a  enrrent  of  hot  air  is  eqn&iy  mjuiimw 
to  health  as  a  current  of  cold  air.  Heating  by  steam  or  hot  water  is  far  moie  eyen  anci 
regular. 

374.  JVbr,  miependenHy  of  the  tuual  tmheMttnest  of  air  much  heated,  is  the  danger  from 
fire  to  be  overlooked  tit  thte  system.  In  a  complication  of  flues  and  pipes  passing  through 
tiie  various  parts  of  a  private  dweSing,  some  of  the  flues  for  the  smote  will  perhaps  pass 
near  to  woodwork,  and  the  smallest  crack  or  defect  in  the  woikmanship,  which  scarcely 
any  care  in  the  superintendents  can  guard  against,  may  occasion  intense  heat,  and  even 
flame,  to  be  carried  to  parts  where  it  may  be  dangerous.  We  may  instance  the  iamen- 
table  destruction  of  the  Houses  of  Plurfiament  among  others,  which  have  been  occasioned 
by  the  hot-air  system ;  to  which  we  add,  that  it  is  now  believed  that  many  conflagra- 
tions have  been  occasioned  by  similar  causes. 

875.  But  there  is  another  way  in  tehich  heaied,  or,  rather,  warmed  air  may  be  employed,  an± 
that  advantageously.  If  it  be  warmed  in  a  separate  chamber,  by  means  of  steam  or  hot 
water  pipes,  and  then  introduced  into  apartments,  such  air,  if  origiuaily  pure,  will  con- 
tinue to  be  perfectly  salubrious ;  this  method  of  moderately  warmiug  it  aoi  inj Bring  '\\» 
quality,  as  has  been  already  explained  when  treating  of  the  modes  of  warming  by  stean» 
and  hot  water.  The  chief  difficulty  here  is  to  find  means  of  introdacing  it ;  for  it  must 
be  evident  that  it  is  impossible  to  throw  in  such  wanned  air  except  an  equal  quantity 
of  cold  air  can  be  abstracted :  this  operation  must,  thereforCrbe  connected  with  artificial 
ventilation,  and  will  probably  be  found  too  complicated  and  expensive  for  ordinary  do- 
mestic purposes,  though  very  suitable  ibr  large  publio  buildings,  as  may  be  instanced  io 
tiie  new  Houses  of  Parliament,  which  are  warmed  upon  this  principle. 

Sect.  VH. — ^warmino  bt  gas. 

976.  Coal  gas  is  also  occasionally  employed  to  warm  the  interior  of  buildings.    A  flame 

has  no  effect  m  warming  the  air  surrounding  it,  as  was  explained 
under  "  Heat ;"  where  it  was  stated  that  radiant  heat  ooidd  not 
warm  the  air  it  passed  through.  But  when  flame  strikes  on  a  solid 
substance,  the  latter  is  heated,  and  then  communicates  its  heat  to 
the  air  in  contact  with  it,  which,  ascending,  gives  place  to  anothei 
portion  to  be  warmed  in  the  same  manner.  The  gas  stove  is  made 
upon  this  principle.  A  circle  of  gas  flame  near  the  floor  is  made  to 
play  upon  the  outside  of  a  hollow  inverted  metal  cone,  a,  fig.  75, 
which  is  open  at  bottom,  and  surrounded  by  the  cylinder,  b  b,  stand- 
ing upon  three  feet,  but  open  all  round  the  bottom.  The  air  withia 
the  cone  is  heated  by  the  metal,  and  rises  op,  permitting  a  fresh 
portion  to  succeed  it,  which  enters  from  the  open  bottom ;  and  the 
heated  air  comes  out  into  the  room  by  the  apertures,  a.  The  whole 
has  the  form  of  a  circular  pedestal.  When  this  stove  is  cmietracted 
in  such  a  manner  that  ihe  deleterious  gases,  arising  from  the  com- 
bustion above  mentioned,  are  suffered  to  escape  into  the  apartment,, 
as  is  sometimes  the  case,  through  apertures  d  d,  where  the  cone  joins  the  cylinder,  it  i» 
Mghly  objectionable  in  confined  situations.    Perhaps,  in  some  cases,  as  a  kifty  cfaapelr 

where  the  service  is  not  long,  the  unwholesomeness  of  it  may 
not  be  much  felt.  But  it  is  proper  that  the  true  nature  of 
the  stove  should  be  understood.  No  combustion  can  take 
place  without  a  certain  portion  of  the  air  being  injuved  in 
consequence.  Mr.  Ricketts,  of  Agar-street,  Strand,  aware 
b  of  this,  makes  his  gas  stove  as  in  Ju^.  76,  where  the  poisonoue 
gases  generated  are  carried  out  of  the  apartment  by  a  tube* 
a  b,  and  only  pure  warm  air  issues  from  the  vtove  by  the 
register,  c  d.  In  this  form,  this  apparatus  may  ue  used  for 
warming,  and  has  some  advantages.  It  occupies  very  little 
room,  and  may  be  put  up  wherever  gas  can  be  conveyed,  and 
the  deleterious  gases  carried  away.  The  heat  of  the  stove 
may  be  very  accurately  and  very  simply  regulated,  only  by 
turning  the  cock  of  the  supply-pipe,  by  which  the  flame  of 
the  gas  may  be  increased  or  diminished.  It  is  to-be  ob- 
served, however,  that  if  the  iron  he  very  much  heated,  the 
eflTect  upon  the  air  coming  from  the  stove  must  be  of  the 
same  pernicious  kind  as  that  which  is  usually  felt  from  highly 
heated  iron.  When  the  apparatus  is  made  of  cast  iroa,  it  is  not  apt  to  be  so  hot  as 
when  made  of  sheet  iron,  and  is  not  only  much  more  durable,  but  is  less  apt  to  injure 
the  ail. 

SSCT.   Vni.^-OII?SBAL  AKD  CONCLVDINO  OB8EBVATION8  ON  WARMIITO  DOMESTIC  BUILDIITOB. 

377.  We  have  purposely  avoided  giving  any  opinion  as  to  which  method  may  be  con- 
sidered as  the  best,  until  we  had  placed  before  our  readers  the  various  modes  of  warm 
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«iK  tmr  dweUmgs.  The  ▼ariety  of  opinions  that  are  afloat  on  this  subject  oeeas  on,  witb 
same  persooB,  considerable  perpiezity ;  bat  much  of  this  difficulty  will  probably  disa|K 
pear  by  coonilting  principles  rather  than  authorities.  Each  method  has  some  advantage, 
and  likewise  some  djaadvantage,  to  counterbalance  it ;  and  the  subject  has  seldom  beea 
treated  by  persons  wholly  disinterested :  these  have  too  often  held  up  to  view  merits  ot 
4etaetito,  as  best  Miited  their  objects. 

97H  ItUs  been  a  faskum  for  some  yesrt  past,  with  eonu  fer$ons^  to  exclaim  agoinet  our 
dtiaanyJirepUcesy  which  have  been  long  adopted  in  this  country,  and  which  stiU  continue 
irevafeDt    Thus,  we  are  told  of  the  immense  waste  of  fuel  which  they  occasion ;  of 
Ifaejr  dirt  and  smoke  ;  of  their  scorching  us  on  one  side,  and  drilling  us  by  a  cold  current 
of  air  oa  the  other  side ;  and  that,  therefore,  it  is  no  wonder  we  are  attacked  by  colds 
and  rkeumatism.     It  is  said,  that  no  sooner  is  any  portion  of  the  air  warmed  by  an  open 
fire,  but  it  is  hurried  up  the  flue ;  that  the  temperature  of  the  air  is  very  unequal  in  dif- 
ferent parts  of  the  room ;  that  there  is  a  stratum  of  warm  air  above  the  mantel,  but  that 
our  legs  and  fsd  are  immersed  in  coU  air.    They  are,  indeed,  represented  as  if  the  pe- 
cuniary interests  of  the  coal  merchant  and  the  physician  were  studied  at  the  expense 
of  the  pocket  and  of  health.    In  short,  all  their  defects  are  collected  and  exaggerated, 
withoot  their  advantages  being  pointed  out ;  while  other  methods  are  lauded,  and  placed 
in  the  most  favoarahle  light    Aod  this  is  not  even  the  worst ;  for  the  oldfasbioned, 
long-abolished  chimney  has  been  selected  for  pointing  out  defects,  instead  of  the  best 
constructed  B^umford  chimneys  and  grates,  with  all  their  late  improvements.    Theie 
can  be  no  doubt  that  ckimney  fireplaces  have  defects ;  but  so  have  all  the  methods 
of  producing  artificial  wannth  that  were  ever  invented ;  and  it  is  only  by  balancing 
in  the  various  cases  advantages  and  disadvantages,  that  our  choice  should  be  de- 
iermiaed. 

379.  It  migii  he  mpoeed  that,  mnce  Count  Ritmford  did  so  much  towerde  the  improvement 
0/ chimney  Jbreplaees,  he  was  an  enthusiast  in  favour  of  the  mode  of  warming  our  houses  through 
their  means ;  out  that  is  net  the  fad.  He  found  our  fire|4aces  m  a  wretched  condition,  and 
our  bouses  badly  wanned  and  ventilated ;  and  despairing  of  overcoming  what  he  consid- 
ered as  our  national  predilection  for  open  fires,  he  set  himself  about  rendering  them  as 
little  hortful  to  health,  and  producing  as  much  comfort,  as  possible.  In  this  endeavour, 
be  succeeded  in  a  high  degree  ;  but  he  would  have  preferred  warming  our  apa.tments 
by  stoves  of  some  Idnd,  in  &vour  of  which  he  expresses  himself  very  stongly  in  his 
twelfth  essay.  He  maintained  the  opinion  that  toarm  rooms  are  very  beneficial  to  health , 
and  observed,  that  he  had  gone  to  Gennany  with  as  strong  a  prejudice  against  them  as 
anybody,  bat  that,  after  having  spent  twelve  winters  in  that  country,  he  had  learned  to 
know  the  advantages  of  rooms  warmed  by  stoves. 

The  writer  of  Siis  article  assisted  him  in  erecting  several  stoves  in  bis  house  at 
Brampton ;  but  it  must  be  observed  that  they  were  all  of  brick  or  earthenware,  and  that 
he  considered  iron  stoves  as  pernicious.    He  remarks  in  one  of  his  essays,  that  '*  it  is  a 
qneaiion  often  dtBcussed  in  this  country,  whether  living  in  a  warm  room  in  winter  be,  or 
be  not,  detrimental  to  health  :*'  and  it  is  to  be  regrett^  that  no  one,  since  his  time,  has 
applied  to  tins  subject  that  proportion  of  science  and  experience  which  its  importance 
lieipands     This  is  not  the  place  to  enter  upon  such  a  discussion,  which  would  be  much 
more  difficolt  than  most  persons  are  aware  of,  as  may  be  gathered  from  the  confUcting 
opinions  oi  various  persons.    For  instance,  Count  Rumford  states  "  that  the  Swedes 
and  Russians  live  in  very  warm  houses  during  their  long  and  severe  frosts,  yet  no  peo- 
ple are  more  strong  and  healthy  than  they  are,  nor  are  there  any  less  liable  to  catarrhs 
and  onasnmpiioasw**    On  the  contrary,  Mr.  Tredgold  quotes  a  statement  by  the  benevo- 
leot  Howard  in  these  words :  "  In  a  conversation  with  the  physician  of  the  military  hos- 
pital at  Moscow,  on  my  observing  that  the  windows  of  the  wards  were  shut,  he  an- 
swered, almost  all  our  disorders  are  in  the  winter,  for  the  Russians  enclose  themselves 
in  hot  rooms,  and  dislike  the  fresh  air,  even  before  the  cold  months  commence."    We 
may  observe,  that  it  is  impossible  to  determine  upon  the  propriety  <^  the  practice  of  one 
country  by  that  of  another,  so  much  depending  upon  climate,  habit,  and  various  local 
circumstances.    The  climate  of  Russia  is  very  different  from  ours.    They  have  a  con- 
stancy and  duration  in  their  cold  weather,  which  we  have  not ;  and  this  enables  them 
(o  dress  aeoordingly.    The  changeable  nature  of  our  climate  forbids  our  imitating  them 
in  many  respects. 

380.  This  grtst  variableness  in  the  nature  of  our  climate  furnishes,  perhaps,  one  of  the  best 
arguments  in  favour  of  our  chimnei/ ftreplaices,  by  which  we  can  more  readily  alter  the  tem- 
perature of  our  apartments  than  by  any  other  method.  It  is  one  of  the  chief  characters 
of  stoves,  that  they  give  a  very  regular  beat ;  but  as  it  is  difficult  to  charge  this  in  a 
short  time  if  required,  they  may  not  be  found  so  suitable  to  our  climate.  In  this  coun- 
try we  oflen  experience  the  warmth  of  several  different  climates  in  the  course  of  a 
smgle  day.  Should  we  come  into  a  room  with  an  open  fire,  and  find  the  apartment  too 
hot,  in  a  very  few  mioates  we  can,  by  taking  off  some  fire,  make  the  room  cooler ;  to 
say  nothing  of  opening  a  door  and  window :  if  the  room  should  not  be  warm  enough,  the 
fim  m^  be  stined  up,  or  more  coab  added :  a  good  fire  may  soon  be  made.    We  could 


110  ON    WARMING  DOMBSTIC  EDIFICBS. 

■ot  effect  these  changes  so  easily  with  any  kind  of  stove.  Should  we  with  them  let  oat 
the  air  of  tbe  room  that  has  been  wanning  very  slowly,  we  cannot  get  it  up  again  to  its 
fonner  temperature  but  in  a  considerable  time.  We  feel  some  benefit  from  a  fire  tlie 
moment  it  is  kindled :  not  so  with  the  stove ;  it  must  be  hgtated  k>ng  before  it  gives 
sufficient  warmth  to  the  room. 

381.  But  there  is  another  circumstanee  seldom  thought  of;mt  apenfrs  does  not,  as  we  Acsc 
statedj  warm  the  air  of  the  room  directly,  hf  passing  through  it;  the  air  is  only  warmed 
slowly  by  means  of  the  walls  of  the  room :  therefore,  while  we  feel,  beneficially  and 
agreeably,  the  radiant  heat  of  the  fire,  we  are  breathing  all  the  while  a  cool  atmosphere. 
In  a  stove,  on  the  contrary,  this  can  never  be  the  case :  it  is  the  nature  of  a  stove  to 
warm  the  air  itself  before  we  can  feel  the  benefit  of  it,  and  we  then  breathe  av  consid- 
erably heated,  often  equal  to  that  of  a  hot  climate.  This  is  apt  to  relax  the  body,  and, 
without  good  management,  may  often  prove  injuiions.  Should  this  air  be  dry  as  well 
as  hot,  it  is  ten  to  one  but  we  get  a  cold  should  we  enter  from  a  damp  air,  owing  to  the 
rapid  absorption  of  moisture  from  our  clothes,  an  efibct  which  will  not  happen  in  the 
cool  air  of  a  room  warmed  by  radiant  heat.  Should  this  warm  air  have  been  produced 
by  an  iron  apparatus,  we  have  already  shown  how  unpleasant  and  nnwfaolesome  it  gen- 
erally is.  But  the  advantages  of  our  chimneys  appear  most  striking  in  the  case  of  ven- 
tilation, which  with  them  goes  on  of  itself,  without  any  thought  about  it.  While  a  fire 
is  burning,  a  change  of  the  air  m»ist  happen ;  but  with  a  stove,  ventilation  stands  nearly 
still,  and  it  is  extremely  difficult  to  effect,  as  it  must  be  accomplished  by  other  means : 
at  least,  it  is  more  difficult  than  is  usually  consistent  with  the  knowledge  that  may  be 
expected  from  ordinary  servants,  and  which  will  prevent  its  being  performed  well 
without  much  better  superintendence.  We  shall  say  nothing  here  of  the  agreeable 
appearance  of  a  fire,  since  this  may  be  habit  and  prejudice,  and  other  objects  may  be 
found  equaUy  agreeable  ;  nor  of  its  accessibility,  since  this  is,  perhaps,  counterbalanced 
by  its  danger. 

382.  Much  has  been  said,  as  we  have  just  ohserwed,  respecting  the  uriequal  manner  in  which 
a  room  is  warmed  by  a  fire,  and  of  the  perfect  equality  of  the  'temperature  in  every  part  of  a 
room  where  a  stove  is  used.  This  is,  perhaps,  the  strongest  point  in  favour  of  stoves,  and^ 
to  invalids,  is  no  doubt  of  the  highest  importance.  Where  the  air  is  not  injured  by  a 
stove,  and  the  temperature  peserved  with  great  uniformity,  there  can  be  little  doubt  but 
these  advantages  are  considerable  where  the  lungs  and  state  of  health  demand  great 
care.  But  for  persons  in  good  health,  this  perfect  equality  of  temperature  does  not 
appear  so  desirable.  It  does  not  exist  in  nature.  The  sun  warms  as  unequally,  and 
ttke  vrarmth  of  his  rays,  with  the  cool  freshness  of  the  air,  are  agreeable,  and  not  un- 
wholesome, sensations.  The  inequality  of  heat  in  various  parts  of  a  room,  though  wc 
oould  wish  rather  to  correct  it,  has  its  advantages,  and  it  would  be  difficult  to  find  any 
degree  of  heat  that  would  suit  every  one's  feelings :  some  would  feel  it  too  Mrarm,  others 
not  warm  enough ;  but,  with  a  fire,  we  can  choose  our  places ;  we  can  draw  nearer  to 
the  fire,  or  remove  farther  off.  There  is  a  certain  distance  from  a  fire  that  is  most 
agreeable  and  most  proper ;  not  far  enough  off  to  lose  the  fuU  benefit  of  the  radiant  heat, 
and  not  near  enough  to  be  in  the  decided  current  that  feeds  the  fire.  To  sit  quite  op- 
posite to  a  fire  is  particularly  unpleasant*  and  often  dangerous ;  as  this  is  the  strongest 
part  of  the  current,  many  a  cold  is  got  by  sitting  directly  opposite  to  a  fire.  The  old- 
fashioned  folding  screens  were  found  extremely  useful,  when,  our  fireplaces  not  being 
so  good  as  at  present,  the  draughts  were  more  felt ;  and  they  are  still  occasionally  en^ 
pfoyed  with  advantage. 

388.  Various  other  reasons  might  he  assigned  for  our  adherence  to  the  custom  ef  warming 
our  apartments  by  fires  in  open  grates,  besides  national  prejudice  in  their  fiivour.  The 
firequent  change  of  the  occupiers  in  our  cities,  and  the  variety  of  wants,  opinions,  and 
tastes,  form  considerable  objections  to  the  introduction  of  amr  fixed  and  immovable 
modes  of  wamffing,  while  the  abundance  of  our  iron  and  coal,  and  the  faoUitywith  which 
the  former  is  wrought  into  grates  extremely  cheap,  yet  elegant  in  their  appearance,  and 
the  ease  with  which  they  may  be  moved  from  house  to  house,  and  changed  according  to 
the  taste  of  the  occupant,  together  with  the  industry  of  our  ironmongers,  who  hold  out 
such  temptations  in  every  show-room,  furnish  so  many  reasons,  among  othere  that  might 
be  enumerated,  for  the  continuance  of  their  use.  Besides,  although  they  certainly  are 
not  the  most  economical  apparatus,  thev  are  the  simplest,  and  most  easily  managed,  and» 
therefore,  best  adapted  to  the  general  habits  of  servants.  Few  people  take  the  trouble 
to  consider  the  difilerenoe  between  a  badly  constructed  grate,  and  one  made  and  fitted  op 
upon  the  best  principles,  which  are  really  Uttle  understood ;  and  those  who  are  disposed 
to  quarrel  with  our  fireplaces,  do  not  care  to  select  the  best  land  when  they  are  disposed 
to  criticise. 

With  our  present  existing  edifices,  our  habits,  and  our  fiiel,  there  is  little  doubt  but 
tkat  we  must  continue  for  a  long  time  the  use  of  open  fires ;  and  that  it  will  be  most 
prudent  to  follow  the  example  of  Count  Rnmford  in  improving  them  as  much  as  possi- 
ble, until  something  better  be  fairiy  esublished  or  clearly  demonstrated.  If  they  hare 
f^efpcts.  they  have  likewise  many  advantagea  over  other  modes ;  and  it  may  proba- 
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1^  he  ttUioMte^  fonad  that  the  fondness  for  an  English  fireside  is  not  merely  a  pn{a> 
dwe. 

984.  Pvkipt  the  greateH  improotmaU  tktt  can  e^aily  be  effected  at  present  tn  rendering 
esr  htm$ee  comferteMe^  U  to  warm  the  tar  of  the  hall  omd  etaireate ;  as  all  the  upper  apart* 
meats  eommonieate  direetly  with  the  latter,  or  with  passages  connected  with  it,  when- 
erer  any  door  is  opened,  a  rash  of  cold  air  enters ;  and  every  draught  through  croYices 
in  the  leoms  ieela  unpleasant  from  the  same  cause ;  whereas,  if  the  air  of  the  staircase 
had  a  proper  temperature,  it  would  not  only  leel  agreeable  in  passing  firom  one  part  of 
the  house  to  another,  but  all  oold  draughts  would  he  avoided,  with  the  exception  of  such 
as  the  windows  occasknied ;  and  this  might  be  prevented  by  having  double  sashes  in 
winter.  But,  if  the  staucaae  is  to  be  warmed^  the  choice  of  the  mcrie  must  be  consid* 
ered ;  since,  if  the  air  in  it  be  in  any  way  deteriorated,  it  must  injure  that  of  the  whole 
boose.  Warming  by  heated  iron  we  have  said  enough  against :  steam  or  hot  water, 
and  even  brick  stoves,  are  unobjectionable,  except  on  the  score  of  trooMe  and  expense ; 
but  by  no  means  should  the  air  supplied  be  taken  (hxn  the  basement  story,  or  from  offi- 
ces of  any  kind,  but  from  some  place  out  of  doors,  where  the  air  is  pure.  Perhaps  the 
best  thing,  where  there  is  space,  will  be  found  to  be  a  brick  or  earthenware  stove,  some- 
what after  the  Rnsaian  or  German  fashion :  these  are  easily  managed,  are  not  expen- 
sive, and  do  not  injure  the  air. 

£xeept  the  staircases  are  wamied,  it  will  scarcely  be  possible  to  render  very  large 
apaxtmenta  sufficiently  oamArtable  by  open  fires  alone,  although  this  is  extremely  desi- 
rable on  account  of  veotilatjon ;  but  it  would  be  easy  to  assist  them  \j  the  introduction 
of  ateam  heat,  eitker  by  having  steam  pipes  or  vessels  in  the'room,  or  by  the  admission 
of  air  previously  warmed  by  steam  pipes.  The  first  of  these  methods  is  nor  only  the 
simplest,  bat  likewise  the  best,  where  it  is  practicable. 

It  is  proper  to  observe,  that  although  skylights  in  winter  cause  a  great  loss  of  heat, 
jet  ia  summer,  when  there  is  strong  sunshine,  the  air  is  heated  by  them  to  an  intolera- 
ble degree.  On  these  occaaiona,  during  the  hot  periods  of  the  day,  it  would  be  extreme- 
ly useful,  in  order  to  keep  the  house  cool,  to  cover  over  the  idkylight  with  some  cloth  kept 
for  the  purpose,  leaving  just  enough  to  afford  the  necessary  li^t,  a  practice  very  com- 
mon in  warm  climates.  Through  neglect  of  this,  many  houses  are  rendered  very  un- 
eomfortaMe  in  hot  weather.  During  the  hot  hours  of  the  day,  sll  windows  should  be 
tept  closed,  to  prevent  the  admission  of  hot  air.  There  cannot  be  a  greater  error  than 
keeping  the  windows  open  in  the  heat  of  the  day  in  very  hot  weather,  for  the  air  is  then 
hotter  out  of  doors  than  within. 

385.  With  regard  to  Ike  degree  of  tempprature  prcper  for  aparttnaUSt  it  is  not  possible  to 
lay  down  any  invariable  rule,  since  so  much  must  depend  upon  particular  constitutions 
and  feelings,  as  well  as  other  circumstances.  General  principlee  only  can  be  stated.  A 
thermometer  is  necessair  to  regulate  the  temperature  where  accuracy  is  required-  In 
man,  the  natural  animal  heat,  in  a  state  of  health,  ia  about  98^  of  Fahrenheit,  whether 
in  the  tropical  or  polar  regions ;  and  we  have  stated  that  this  natural  temperature  ia 
nuuntaiaed  by  the  function  of  respiration,  checked  by  the  cooling  effect  of  perspiration. 
ClothiDg  i^eventa  the  undue  escape  of  this  animal  heat ;  but,  as  that  protection  is  not 
perfect,  it  is  necessary  to  regulate  the  temperature  of  the  surrounding  air  within  doors. 
It  is  stated  by  medical  writers  to  **  be  a  good  rule  for  persons  in  England  to  clothe  them- 
selves in  winter  so  as  to  be  comfortable  in  a  room  at  a  temperature  of  60*^  or  62^,  and 
to  let  that  be  the  steady  temperature  of  their  common  apartments,  which  it  could  then 
never  be  dangerous  either  to  enter  or  to  leave."  Rooms  in  England,  where  the  ther- 
mometer is  seldom  kept,  are  often  heated  up  to  70^,  or  so  low  as  60®.  Accustoming 
ourselves  to  too  great  warmth  in  doors  relaxes  the  system,  and  renders  it  more  sensible 
of  the  cold  out  of  doors,  as  also  of  those  changes  to  which  our  climate  is  liable.  We  be- 
come somewhat  in  the  condition  of  hot-house  plants,  instead  of  such  as  grow  in  the  open 
garden.  But  though  a  certain  approach  to  an  equality  of  temperature  be  very  desirable, 
we  are  not  friends  to  persons  in  health  having  too  great  solicitude  respecting  it :  there 
being  no  poesibility  of  avoiding  variations  of  heat  and  cold,  it  is  better  to  accustom  our- 
selves  somewhat  to  changes  of  temperature.  With  respect  to  invalids,  the  case  is  dif- 
ferent. When  a  staircase  is  warmed,  the  air  to  be  admitted  into  the  rooms  may  be  kept 
at  56^,  and  not  abore  that.  A  somewhat  warmer  t^nperatore  is  prooer  for  a  sitting* 
room  than  for  a  bedroom. 

SaCt.  IX. — OH  SKOKS. 

386.  We  have  described  smoke  as  an  extremely  fine  dust,  oomposea  of  uacoasomad 
(ael  that  is  carried  up  by  the  heated  air ;  and,  as  the  air  is  invisible,  it  Is  usnaOyt  by  un- 
scientific persons,  confounded  with  the  smoke  itself  The  cause  of  the  ascent  of  the 
heated  air  eanying  the  smoke  with  it  is  its  lightness,  from  being  rarified  by  the  heal 
The  more  the  air  is  heated,  the  more  it  is  rarified,  and  of  course  the  greater  will  be  its 
power  of  ascent.  Though  smoke  in  the  open  air  ascends  at  first,  it  soon  diffiises  itself 
en  erery  side,  and,  when  it  cools,  its  particles  fall  down ;  in  a  flue  it  is  confined,  and 
win  have  a  force  of  ascent  in  proportion  to  the  height  of  the  flue  and  size  of  the  fire. 
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387.  It  is  not  uncommon  far  short  JUua  to  draw  badly ^  as  it  is  called ;  that  is,  to  hAre  Ht 
tie  power  of  ascent :  the  remedy  for  this  is  to  heighten  the  flue,  if  this  be  practicable. 

388.  Flues  ought  to  he  eonstrucud  tnth  great  eare^  and  by  an  «q>erienced  bricklayer,  al- 
though few  things  so  important  in  a  building  are  more  carelessly  executed ;  which  is  the 
more  lamentable,  since  their  defects  can  seldom  be  remedied,  and  are  sometimes  very 
(Ufficult  even  to  be  ascertained 

389.  The  most  frequent  cause  of  smoky  chimneys  is  the  width  of  their  throats:  when  that 
is  the  case,  contracting  the  throat  will  remedy  the  evil. 

390.  There  can  be  no  good  reason  why  any  chimney  in  a  new  huUding^  constnuted  by  an 
architect  who  understands  the  prinH^es  of  his  profession^  ought  to  smoke^  except,  indieed, 
there  should  happen  to  be  in  the  vicinity  some  buildings  still  higher,  from  which,  when 
the  wind  blows  in  a  certain  quarter,  it  may  be  reflected  and  beaten  down  the  flue ;  or 
where  there  are  high  rocks,  hills,  or  other  objects  that  may  have  a  similar  efl^ect. 

391.  Since  the  cases  must  vary  with  every  locality^  no  specific  rules  can  be  given  for  tkt 
guidance  of  the  chimney  doctor^  generally  a  quack,  who  promises  to  cure  every  smoky 
chimney  with  his  infallible  nostrum ;  and  we  can  only  recommend  the  bricklayer  and 
architect  (whose  province  this  should  be)  to  study  the  scientific  principles  upon  which 
chimneys  should  be  constructed,  without  which  they  must  always  be  in  the  condition  of 
persons  groping  in  the  dark. 

When  it  is  supposed  that  the  cause  of  smoke  is  the  beating  down  of  air  from  the  top 
from  any  higher  adjoining  buildings,  or  other  objects,  a  common  remedy  is  adding  to  the 
top  of  the  chimney-pot  a  cowl  or  turruapt  which,  by  turning  round  with  the  wind,  gives  a 
shelter  to  the  smoke  that  issues :  of  these  thero  are  an  almost  infinite  variety  of  forma, 
made  of  sheet  iron  painted,  or  of  zinc :  some  of  the  latter  appear  to  answer  very  well, 
particularly  Day*a  patent  windguard.  Chimney-pots,  likewise,  of  several  forms,  are 
made  with  the  same  view. 

892.  It  will  sometimes  happen  that  smoke  comes  down  a  chimney  when  there  is  no  fire  in 
the  room.  Tliis  is  generally  occasioned  by  a  current  of  air  setting  down  the  flue,  and 
^us  drawing  the  smoke  from  a  neighbouring  one.  This  must  be  corrected  by  some  con- 
trivance at  the  top. 

393.  When  neither  contraetirtg  the  throat  nor  putting  on  a  tumcap  trill  have  the  desired  ef- 
/«c/,  the  cure  of  the  smoky  chimney  will  probably  prove  difficult :  one  method  we  have 
seen  described  as  **  infallible ;"  this  is  to  have  a  grate  made  so  that  all  the  front  opening 
of  the  chimney  may  be  shut  up  except  that  part  just  opposite  the  fire,  thus  converting 
the  latter  into  a  furnace,  no  air  going  up  the  flue  except  what  passes  through  the  fire. 
This  is,  indeed,  generally  a  '*  cure  for  the  smoke.;*'  but  by  it,  likewise,  nearly  ail  the  heat 
goes  up  the  chimney  and  is  lost,  so  that  there  might  nearly  as  well  be  no  fire.  Any  one 
may  make  this  addition  to  a  grate,  as  a  last  resource  when  all  other  methods  fail,  by  a 
plate  of  sheet  iron,  a  contrivance  well  known  by  the  name  of  a  Motoer,  which,  hy-the-by, 
IS  a  good  way  of  making  the  fire  burn  up  upon  occasion.  A  method,  however,  allied  to 
this,  but  very  difierent,  has  been  practised  with  success,  and  found  useful.  This  is,  to 
carry  the  blower  down  even  before  the  front  of  the  fire,  allowing  the  air  feeding  the  latter 
to  come  only  through  the  bottom  of  the  grate,  and  to  have  even  a  register  to  this  by  which 
more  or  less  air  may  be  admitted  :  thus  the  fire  may  be  kept  in  a  long  time  by  a  very 
small  quantity  of  air. 

894.  Some  attempts  have  been  made  to  destroy  the  smoke  frqm  open  chimney  fireplaces ;  but 
as  none  of  these  have  been  sufficiently  successful  to  get  into  use,  we  do  not  think  it 
necessary  to  occupy  our  pages  with  any  description  of  them.  Indeed,  to  accomplish  this 
completely  will  evidently  be  a  very  diflicult  task,  as  may  easily  be  conceived  by  those 
who  will  study  the  principles  of  chimney  fireplaces  and  the  generation  of  smoke.  It  is 
necessary  likewise  to  observe,  that,  supposing  smoke  could  ti  destroyed,  which  it  might 
be  practicable  to  do,  particularly  if  close  stoves  were  universally  adopted,  yet  the  flues 
(for  these  must  still  exist)  would  continue  to  vomit  out  on  the  house-tops  the  same  dele- 
terious gases  as  at  present,  and  only  in  less  quantity  in  consequence  of  the  diminution 
of  fuel.  The  smoke  itself,  though  productive  of  much  inconvenience  from  the  soot  and 
dirt  it  occasions,  and  which  is  really  a  serious  evil  in  large  cities,  is  not  the  most  un- 
wholesome part ;  that  is  the  poisonous  gas,  or  burned  air,  as  it  is  vulgarly  called,  which 
we  have  shown  to  be  wholly  inseparable  from  the  combustion  of  fuel,  whatever  kind  that 
may  be  of.  The  smoke  from  coal  fires,  as  is  well  known,  not  only  blackens  the  exterior 
of  the  buildings  by  means  of  the  particles  of  soot  of  which  it  is  composed,  but  finds  its 
way  into  our  apartments,  and  even  into  the  inmost  recesses,  staining  everything  con* 
tained  in  them,  whether  works  of  art,  objects  of  natural  history,  or  other  precious  articles. 

It  has  been  calculated  that  about  one  eighth  part  of  the  coal  used  as  fuel  is  consumed 
and  lost  in  the  smoke,  and  that  in  this  manner  100,000  chaldron  of  coals  are  annually  ai>- 
plied  in  London  to  the  blacking  of  our  buildings,  and  the  contamination  of  our  atmosphere. 

896.  That  the  smoke  of  furnaces  for  steam-engine  boilers,  hot-house  boUers,  or  similar  works^ 
t^ere  the  fireplaces  are  of  the  dosed  kind,  can  be  ^eetuaUy  destroyed,  has  been  proved  by 
several  inventions  for  which  patents  have  been  taken.  An  act  of  Parliament  was  passed 
hr  the  Legislature  some  years  ago  to  compel  the  proprietors  of  manufactories  in  laiye 
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cities  to  bmn  tiieir  madke ;  bat  we  oumot  here  isTMlifita  Um  nuoa  wh;  thw  npl» 
liMt  waa  not  complied  with.  The  principlea  opon  wtii»  it  aucf  be  dUna  omiMt  ba  velT 
difficuh  u>  DDdenttod,  wlien  ve  ooDBider  tbu  nacke  is  mendr  the  aobnroed  lijel  tbat 
ba*  eectped  heome  there  w«b  not  Bufficient  oxygen  preMni  to  eom]dete  tbe  «<m^«Uoii 
)(ut  at  tiie  pan  where  the  amoks  separate! ;  and  Ihia  will  be  (attfaer  illDttrated  b;  rafer- 
ring  to  oar  expUoattoB  of  the  action  in  an  Argand's  lamp,  wbere  the  amoke  la  com|detelr 
desln>7Ed. 

With  respect  to  msnofactoriee,  perttape  the  best  th[ng  for  manj  of  tbem  to  do  ia  lo 
empio^BH  Inel,  coke,  or  else  anthracite,  the  stone  coal  of  Sooth  XVales,  neilber  of  wbieh 
pie  anr  amoke  when  uaed  alone,  and  when  mixed  witb  a  smell  quantity  of  Newcastle 
eoal.  wbich  is  necessai7  to  make  them  burn  well,  giTo  veiy  liltl».  The  comDiiUee  of 
tbe  metropolitao  improvemcDt  has  of  late  taken  up  thia  suhiect  in  eDmcHt,  and  it  is  to  be 
hoped  thai  ilie;  wiH  auceeed  in  bringing  about  a  refonn.  It  is  slated  that  Mr.  J.  Cnbilt 
has  eompleiely  deetroyed  ihe  smoke  in  hia  new  famace  chiniDej  near  VauxhaD  Bridge. 
Williams  of  Uverpool,  as  well  as  oUieia,  have  done  the  same  thing. 
SacT.  X. — ■wciFiita  cvimaTi. 

396.  The  collecting  of  soot  in  chimney-flues  reqoirea  tbat  they  shall  be  frequently 
•wepL,  and  since  a  happy  change  haa  l>een  made  by  tbe  Legislalure  id  Uie  mode  of  effect- 
ing this,  much  of  what  we  bad  originally  written  on  Ibis  sobject  ia  now  rendered  un- 
neceaaaiy.  For  a  ceolory,  st  leail,  it  bad  been  the  universal  praellce  to  aweep  chimneys 
in  Enel&Dd  by  sending  Lille  boys  up  tbeae  dark  and  dreary  liinnels ;  and  were  not  some 
record  preserred  tfaai  Ibis  method  was  retorted  to,  it  would  aearcely  be  believed  by  pew- 
tcrity  that  children  were  ever  used  for  tbe  purpose. 

397.  Il  iad  Umg  been  tlunen  Aal  llu  end  migkl  tt  anMoered  by  fnathi«ify,  bOt  Ibe  deter> 
mined  opposition  of  the  master  chimney-sweepers  had  prevented  the  use  of  the  machine 
tram  beniioiiig  general,  and  they  continued  to  prejudice  the  public  mini)  by  representinf 
tbat  a  large  proportion  of  chimney-fluea  could  not  be  swept  except  by  the  employment 
of  boys.  The  fallacy  of  their  repretenlation*  having  been  at  last  aufflcienlly  demon- 
alrated.  and  this  disgraceful  and  inhuman  practice  being  now  aboliahed,  doubtless  Sat- 
ever,  it  is  not  neceasary  that  we  abould  point  out  aU  the  evils 
which  were  consequent  npon  it,  and  we  shall  only  refer  to 
those  circumstances  which  are  connected  with  the  present 
practice  of  sweeping. 

398.  What  tke  ftuet  are  ilriaghit  or  have  few  or  sli^t 
bends,  without  any  of  Iheee  being  at  ri^l  angles,  there  ia 
no  didlculty  whatever  in  sweeping  them  with  a  machine, 
Inch  as  that  invented  by  Mr.  Smart,  and  afterward  improved 
bj  Glass,  i  c  i,Jig.  TT.  This  is  composed  of  a  large  whale- 
hone  biusb.  of  a  peculiar  construction,  and  fine  cane  rode 
three  or  four  feet  in  length,  attached  to  Ihe  brush.  Length 
alter  length  of  Ihe  rods  are  firmly  screwed  on  as  Ihe  brush 
is  forced  up  the  flue,  and  nnacrewed  and  laid  aside  when  it 
ia  brought  down,  the  9«xibilily  of  tbe  cane  permitting  its  ea«y 
ascent  tfamugh  tbe  windings  of  the  fine.  The  brush,  a  a,  is 
made  by  inserting  little  bundles  of  strips  of  whalebone  in 
EDuU  boles  in  a  wooden  stock.  These  strips  are  eight  inchea 
in  length,  which  makes  the  brush,  including  the  stock,  twen- 
ty inches  in  diameter,  and,  consequently,  sufficiently,  large 
to  fill  tbe  flues,  wbicb  are  never  made  in  London  more  than 
fourteen  inches  square,  and  acldom  more  than  fourteen 
inchea  by  pine.  To  make  it  pass  more  readily  up  the  chim- 
ney, a  small  wheel,  i,  is  fixed  to  the  top  of  the  stock,  t/ 
represents  the  machine  in  the  flue  passing  the  various  bends. 
Some  auention  by  the  sweeper  is  necessary  to  ascertain  when  the  brush  haa  MttuBl 
arrived  at  the  top :  from  ne^ect  of  this,  some  have  Ihrust 
(he  rods  so  far  out,  that  they  have  fallen  down  upon  the 
roof;  oihen  have  damaged  tbe  cbitntiey-pots,  and  when 
these  have  ciiwla  or  other  contrivances  to  prevent  smoke 
ID  the  aparttDcnis,  the  sweeper,  by  farcing  up  the  machine, 
haa  Bometimes  driven  the  top  off.  Practice  and  experience 
will  prevent  tbeae  accidents. 

399.  73f  matt  iigicuit  flua  to  rmetp  are  generally  those 
where  there  ia  a  right  angle,  as  in  Jig.  78,  part  of  the  flue 
being  hortsoDtal :  these  angles  it  was  almost  impossible  for 
tbe  boys  to  pass,  and  never  without  great  danger,  partly 
fircai  the  difficulty  of  bending  their  bodies  sufticicnlly,  and 
partly  from  the  accumulation  of  soot  there,  owing  to  its 
■aUing  down.     In  these  it  waa  necesaaiy  to  have  a  soot 
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door,  a,  made  of  iron  to  close  tight,  through  whidi  the  horizontal  part  coaU  be  swepc^ 
But  as  this  is  on  other  accounts  a  bad  constmctioo,  such  flues  are  now  always  nuule 
with  the  comers  rounded  otT,  as  at  ^  ^  Also,  when  any  difficidties  occnr,  od  account  of 
sodi  a  bending  of  the  flues  as  cannot  be  surmounted  by  machine  sweeping,  soot  doora 
VTB  required,  liy  the  new  act  of  Parliament,  to  be  placed  in  proper  parts  to  introdooe  the 

brush  through.  These  soot  doors  are,  of  course, 
best  placed  on  the  outside  of  the  house,  if  possi- 
ble, but  sometimes  it  is  necessary  to  put  them  o:. 
the  inside,  and  even  in  apartments,  in  which  they 
may  be  concealed  by  a  picture  or  frame  of  some 
kind. 

400.  Fig.  70  exhibits  the  usual  manner  of  bend- 
ing the  flues  in  the  party  walls  of  houses  in  Lon- 
don, so  that  sudden  turns  should  be  avoided  as 
much  as  possible :  e  f  g  h  are  fireplaces.  The 
fireplace,  A,  is  supposed  to  be  that  of  a  kitchen 
under  a  lead  flue  at  the  back  of  the  house,  in 
which  case  part  of  the  flue  is  usually  horizontal. 

401.  Ot?ter  methods  of  cleaning  chimney g.  In 
many  parts  of  Scotland  climbing  boys  are  un- 
known, and  the  chimneys  are  cleaned  in  the.  fol- 
lowing manner :  An  iron  or  leaden  ball,  or  a  stone, 
of  a  few  pounds*  weight,  is  fkstened  to  the  end  of 
a  long  rope,  and  a  man,  taking  this  to  the  top  of 
the  chimney,  lets  the  ball  drop  down  the  flue, 
dragging  after  it  the  rope.  When  the  ball  arrives 
at  the  bottom,  another  man  draws  the  rope  a  good 

•  X  x,^  way  down  into  the  apartment,  and  fastens  a  bunch 

A I  )  \  of  heather  to  the  middle  of  it ;  this  bunch  is  then 

(bH  l^J  drawn  op  to  the  top,  and  the  two  men  alternately 

^^ : — - — ^^^--' '  poll  up  and  down  a  little  way  at  a  time,  until  the 

^'  '^'  whole  of  the  flue  has  been  subjected  to  this  opera- 

tion, by  which  means  the  chimney  is  perfectly  cleaned.  In  that  country  the  flues  are 
usually  rather  wide,  and  there  are  steps  by  which  the  tops  of  the  chimneys  are  easily 
reached :  instead  of  such  a  bunch  of  header,  a  round  brush  might  be  substituted  in 
smaller  flues. 

402.  The  present  change  in  the  mode  of  deaniytg  chimney  flues  teUl  no  doubt  give  rise  to 
various  imvrovements  in  their  constructiony  of  which  examples  may  be  given  in  two  papers 
lately  reaa  at  the  Society  of  Arts.  The  first  is  by  Mr.  J.  Sylvester,  "  On  the  Construc- 
tion of  Flues  and  Fireplaces,"  and  is  thus  stated  in  the  Atheneum. 
*  The  object  of  this  plan  is  to  obviate  the  inconveniences  arising  from  the  necessity  in- 
curred by  the  ordinary  method  of  building  flues,  of  sweeping  or  cleaning  every  flue  into 
the  fireplace  of  the  apartments  to  which  it  belongs ;  and  also  to  avoid  the  nuisance  of 
daily  carrying  away  the  ashes  through  the  furnished  apartments.  To  remedy  these 
evils,  Mr.  Sylvester  proposes  to  build  every  flue  perfectly  vertical,  each  flue  for  every 
fireplace,  in  all  the  stories,  not  only  to  ascend  to  the  chimney  top  on  the  outside,  but  also 
to  be  continued  downward  into  the  basement,  in  one  line  from  top  to  bottom,  the  fire- 
places or  grates  not  being  under  the  flues,  but  in  front  of  them,  on  the  surface  of  the 
wall,  surrounded  by  a  chimney-piece,  as  a  decorative  piece  of  furniture.  The  amoke 
from  the  fire  is  made  to  pass  through  an  aperture  into  the  flue  at  the  back,  which,  when 
the  fire  is  not  in  use,  can  be  closed  by  an  air-tight  sliding  door,  while  another  opening 
into  the  flue,  under  the  fire  grate,  admits  of  the  ashes,  dust,  dec,  being  cleared  away  into 
the  descending  or  tail  flue,  whence  it  falls  to  the  bottom  of  the  flue  in  the  basement  story. 
By  this  means  it  is  merely  necessary,  when  a  chimney  requires  sweeping,  to  close  the 
door  at  the  top  of  the  grate,  and  the  sweep  may  go  into  the  basement  story,  open  the 
door  at  the  bottom  of  the  descending  flue,  and  take  away  the  soot  and  ashes  there  col- 
lected. He  maf  then,  by  the  use  of  the  machine,  brush  down  from  top  to  bottom  any 
small  portions  of  soot  that  may  hang  to  the  flue,  when  the  whole  can  be  removed,  with- 
out the  slightest  interference  with  the  room  to  which  the  flue  belongs,  unpereeived  by 
its  inmates.  The  whole  of  the  flues  in  a  stack  may  be  swept  at  the  same  time  with  as 
little  inconvenience  .as  one,  since  they  all  descend  into  one  chamber,  and  open  at  the 
same  level. 

406.  Another  improvement  has  been  suggested  by  Dr.  Atkins.  He  proposes  to  place  a 
series  of  three  layers  of  wire  gauze,  four  inches  apart,  in  the  aperture  of  the  chimney, 
the  first  layer  at  the  distance  of  eighteen  inches  or  two  feet  above  the  fire,  the  distance 
being  regulated  according  to  the  nature  of  the  fuel  used.  Each  layer  consists  of  twelre 
wire  gauzes,  one  fourth  of  an  inch  apart.  The  smoke  which  ascends  win  deposite  its 
soot  on  the  wires,  and  their  temperature  will,  by  their  proximity  to  the  fire,  be  sufilcien^ 
ff  high  to  effect  its  combustion. 


ON    THE   VARIOUS   KIND0   OF   FUEL.  lift 

404.  Othen,  tigmn,  haioe  proposed  to  fix  some  pemuuieiit  apparatus  in  the  floe,  by 
means  of  which  a  brush  could  be  carried  from  top  to  bottom  at  any  time.  We  have 
seen  coDtrivaiicea  of  this  kind  already ;  but  it  is  too  soon  to  pronounce  upon  their  gen- 
eral effieteoGj  However,  it  seems  quite  possible  in  a  new  bouse  to  contrive  the  floes 
so  that  they  mi|^ht  be  swept  at  any  time  by  the  ordinary  serrants,  or  by  any  person  en- 
gaged to  do  such  work.  The  flues  should  be  circular,  and  bricks  have  been  made  for 
building  them  so. 


CHAPTER  ni. 

on  7bb  taxxovs  kinds  op  pvbl. 

Sect.  L — ^wood. 


4U5.  The  moet  ancient  fuel  yeas  undauUedly  wood.    It  appears  that  most  oouotries,  be- 
fore they  were  peopled,  were  in  great  part  eovered  with  forests,  as  we  see  in  America 
at  present ;  and  the  cutting  down  these  to  make  room  for  eultiTation  supplied,  at  first, 
the  ueeesaary  fuel.    In  ancient  times,  wood  was  uniTersaUy  used  in  England  for  tnis 
purpose,  as  it  stfll  is  on  a  great  part  of  the  continent  of  Europe.    The  destruction  of  our 
foTSsts  by  Tarions  causes  began  to  be  felt  as  a  serious  evil  about  three  centuries  ago, 
when,  fortunately,  the  intrcxlactioR  of  coal  more  than  compensated  for  their  loss.    From 
the  abundance  and  cheapness  of  the  latter  substance,  wood  is  now  little  em]lloyed  as  fuel 
in  the  British  Isles,  except  by  the  poorest  classes,  who  in  some  parts  still  depend  upon 
the  refuse  of  plantations.    In  many  parts  of  France  wood  is  regularly  planted  lor  the  fire, 
where  the  natural  woods  have  been  long  since  consumed.    In  Britain  this  is  seldom 
pfaecised ;  nor  would  it,  perhaps,  be  generally  useful  while  coal  can  be  had ;  though  some 
have  thought  it  desirable  to  do  so,  for  the  benefit  of  the  poor. 

406.  Wken  leood  is  used  as  fwd  for  tsarming  apartmsntSf  it  is  cut  into  certain  lengths 
and  laid  across  an  iron  apparatus,  called  here  dogs,  or  andirons,  formerly  universally  used 
in  our  soansions,  but  which  now  are  rarely  to  be  met  with. 

.  Wood  makes  a  very  cheerful  fire,  from  its  abundant  and  bright  flame  -,  but  it  oon- 
somes  quickly,  and  requires  often  renewing :  on  this  account  it  is  expensive,  and  the 
bboor  necessary  to  prepare  it  is  also  very  considerable.  It  is  likewise  bulky  to  store, 
sod  must  be  kept  very  dry.  It  has  the  advantage  of  kindling  readily,  but  aflibrds  an 
unsteady  heat.     For  some  purposes  its  flame  is  convenient,  and  for  others  the  contrary. 

407.  Wood,  vken  examined  minutdy,  is  seen  to  consist  of  |ongitudinal  fibres,  finer  than 
hair,  the  interstices  between  which  are  filled  up  with  a  cellular  substance,  or  tissue,  the 
dtqiosition  of  which  varies  somewhat  in  the  diflbrent  specios  of  trees.  This  disposition 
is  seen  in  any  section  across  the  tree. 

408.  Tkt  eUmeniaruprindpUs  ofta/ueh  all  vegetables  consist  will  be  particularly  described 
in  Chap.  VII.,  Book  Vll.,  to  which  we  refer  the  reader.  We  may  here  observe,  that 
wood,  like  all  vegetable  matter,  is  composed  of  carbon,  hydrogen,  and  oxygen  ;  which, 
when  it  is  decomposed  by  burning,  are  separated  from  each  other,  and  are  reunited  in 
other  proportions,  which  constitute  the  products  of  the  combustion. 

400.  Wken  wood  is  burnings  the  hydrogen  unites  with  a  small  portion  of  the  oxygen, 

fiinniiig  the  gas  called  ligkt  carbonated  kydrogtn,  and  it  is  the  combustion  erf"  this  which 

constitutes  the  flame.    (The  nature  of  combustion  has  been  described  in  Chap.  II,,  Book 

11. ;  and  that  of  flame  will  be  treated  of  fnUy  in  Chap.  I.,  Book  IV.)    A  small  quantity 

of  other  gases  are  generated  by  the  combustion,  as  carbonic  acid  and  carbonic  oxyde,  by 

the  uaioii  of  some  of  the  carbon  with  some  of  the  oxygen ;  but  these  are  ineflective  in 

Che  prodoction  of  liffht  and  heat.    When  all  theso  volatile  products  are  given  oflT  by  the 

eombostioii,  \i  the  fiother  burning  of  the  wood  is  stifled,  diarooal  would  remain,  which 

coosists  of  the  woody  fibres  alone,  deprived  of  all  the  principles  except  the  carbon,  which, 

being  less  Tohufle  than  the  hydrogen  and  oxygen,  remains,  preservmg  the  original  form 

of  the  wood.    This  charcoal,  however,  is  ca|»ble  of  being  burned  likewise ;  for  if  the 

oombostion  be  sofiTered  to  proceed,  it  will  all  disappear,  itsr  carbon  uniting  to  the  oxygen 

of  the  attnospbere,  and  thus  producing  carbonic  acid.    As  wood  contains,  besides  the 

priodples  we  have  enumerated,  a  small  quantity  of  earths,  alkalies,  metallic  substances, 

&e.,  ioeapafaie  of  combustion,  these  remain  as  ashes.    (See  Chap.  II.,  Book  XXII., 

"Lauodiy.**)   When  wood  is  burned  in  a  chimney,  the  current  of  air  up  the  chimney 

becomes  dimintihed  when  the  combustion  is  nearly  at  an  end ;  and  though  the  embers 

sf  the  ebareoal  still  retain  a  state  of  ignition  until  they  become  reduced  to  ashes,  yet  as 

the  fen  becomes  weaker  the  draught  up  the  flue  becomes  less,  and  then  there  is  danger 

of  the  caitMmic  oxyde  and  carbonic  acid  gas  that  are  generated  firom  the  charcoal 

doming  into  the  apartment,  their  weight  being  greater  than  that  of  common  air, '  A 

fire  in  this  state,  therefore,  cannot  be  considered  as  healthy  to  sit  over,  and  the  air 

of  the  apartment  must  become  vitiated.    But  wood  can  give  ofiT  no  sulphuretted  hydro* 

ceo,  as  it  has  no  sulphur,  like  coal.    During  the  combustion,  there  is,  likewise,  some 
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pyroIlgneoQs  acid  formed,  the  vapour  of  which  gives  that  penetrating  effect  peculiar  ta 
wood  smoke. 

410.  The  heavy  and  dense  vooods  give  the  greatest  heat,  burn  the  longest,  and  have  the 
densest  charcoaL  To  the  dense  woods  belong  the  oak,  beech,  alder,  hazel,  birch,  and 
elm :  to  the  sofl,  the  fir,  the  pine  of  different  sorts,  larch,  linden,  willow,  and  poplar. 
Clement  and  Desormes  found  that  woods  give  out  heat  in  proportion  to  the  relative 
quantities  of  their  carbon. 

Undet  like  dryness  and  weight,  diflerent  woods  are  found  to  afibrd  equal  degrees  of 
heat  in  combustion.  The  effect  of  wood  in  producing  heat  depends  much  upon  its 
diyness. 

Count  Rumford  showed  that  unseasoned  wood  contains  one  third  of  w^ater  ;  and  much 
of  the  heat  is  expended  in  converting  this  into  steam  or  vapour,  which  escapes  up  the 
chimney.  With  his  improved  boilers  he  made  twenty  pounds  of  ice-cold  water  boil 
with  one  pound  of  dry  pine  wood :  the  same  wood  unseasoned  produced  an  effect  less 
by  one  seventh. 

The  quantity  of  moisture  in  newly-felled  wood  amounts  to  from  20  to  50  per  cent. ; 
birch  contains  30,  oak  35,  beech  and  pine  39,  alder  41,  fir  45.  Wood  felled  for  twelve 
months  still  contains  from  20  to  25  per  cent,  of  water ;  there  is  never  less  than  10  per 
cent,  present,  even  when  it  has  been  kept  long  in  a  dry  place ;  and  though  it  be  dried  ia 
a  strong  heat,  it  will  often  absorb  from  10  to  12  per  cent,  of  water.  If  it  be  too  strongly 
dried,  its  heating  powers  are  impaired. 

Trees  Uiat  have  attained  their  maturity  without  passing  into  decay  are  the  best  for 
the  production  of  heat  when  employed  as  fuel.  Thus,  the  value  of  an  elm  of  one  hun- 
dred years  is,  for  this  purpose,  better  than  one  of  thirty  years,  in  the  proportion  of  twelve 
to  nine ;  and  of  ash  of  one  hundred  years  to  one  of  thirty  years,  as  fifteen  to  eleven. 
When  trees  begin  to  decay,  their  value  as  fuel  rapidly  diminishes. 

411.  The  wood  used  in  heating  ovens  for  baking  bread  generally  consists  of  small  branch- 
es of  trees,  made  into  what  are  called  fagots. 

A  fagot  is  a  bundle  of  any  sort  of  small  wood,  consisting  of  the  spray  and  shoots  of 
trees  of  three  or  four  years  old,  tied  closely  up  together  by  means  of  a  toithe^  which  is  a 
name  given  to  very  small  splittings  of  willow,  hazel,  or  some  other  pliable  wood,  twisted. 
They  are  mostly  made  up  from  the  cuttings  or  thinnings  of  underwoods  and  coppices, 
and  the  prunings  or  superfluous  branches  of  a  spray  of  hedges.  They  give  a  clear  and 
rapid  heat,  and  they  are  sold  to  those  bakers  or  others  who  use  wood.  In  making  up 
these  bundles,  the  workmen  trim  off  the  superfluous  spreading  branches  from  the  sides 
and  ends,  which  gives  them  a  neater  appearance.  The  trimmings  are  put  into  the  mid- 
dle of  the  fagot.  Formerly,  when  wood  was  the  fuel  of  the  country,  and  before  coal  was 
used,  fagots  were  regularly  kept  as  a  part  of  the  stock  of  fuel.  As  they  kindle  readily, 
and  give  a  great  quantity  of  flame,  they  are  used  where  a  strong  and  quick  heat  is  re- 
quired ;  but,  as  they  bum  away  proportionally  soon,  they  are  not  fit  for  an  ordinary  du- 
rable fire :  in  coi^unction  with  other  wood,  they  supply  the  means  of  producing  any  de- 
gree of  increase  of  heat  that  may  be  wanted.  They  require  to  be  very  dry.  On  the  Con- 
tinent, where  the  apartments  are  heated  by  means  of  stoves,  branches  of  this  kind  are 
much  employed  in  them. 

412.  Cones  of  the  fir  tribes  particularly  of  the  pine,  which  are  found  dropped  on  the 
ground  in  the  autumn  and  winter,  are  extremely  inflammable;  in  the  north  of  Italy,  these 
are  collected,  and  much  used  for  kindling  their  wood  fires,  as  they  are  easily  set  on  a 
blaze  by  the  flame  of  a  candle,  and  they  cause  the  fire  to  burn  briskly. 

413.  Wood  is  analyzed  by  distiUatum  in  close  vessels,  as  in  the  process  for  making  pyro- 
ligneous  acid.  The  first  product  that  comes  over  is  the  watery  vapour  or  steam  from 
the  moisture  in  the  wood,  mixed  with  pyroligneous  acid.  Next  follows  a  considerable 
evolution  of  gas,  which  is  inflammable,  being  hydrogen  combined  with  a  small  portion  of 
carbon,  not  usually  above  half  the  density  of  coal  gas,  and  not  affording  nearly  so  strong 
a  light  Then  follows  carbonic  oxyde,  a  gas  consisting  of  carbon,  with  its  minimum  of 
oxygen.  But  though  the  gas  from  the  combustion  of  wood,  containing  less  carbon  than 
that  from  coal,  gives  less  light,  it  gives  more  heat  than  coal  gas ;  and  hence  we  see  the 
reason  why  the  flame  of  wood  is  so  much  more  eflScacious  in  making  a  vessel  boil  than 
the  ^une  of  coal.  The  purer  the  hydrogen,  the  greater  affinity  it  has  for  oxygen,  and, 
therefore,  the  more  rapidly  it  bums  .*  the  addition  of  carbon  to  the  hydrogen  retards  the 
combustion  and  diminishes  the  heat,  though  the  light  is  increased  by  it.  That  the  most 
intense  heat  results  from  the  attraction  of  oxygen  and  hydrogen  for  each  other  is  shown 
by  the  hydro-oxygen  blow-pipe,  in  which  a  stream  of  each  gas  coming  together  is  ignited 
at  the  point  of  contact.  The  fuel  that  contains  most  hydrogen  will  give  out  the  greatest 
quantity  of  heat.  But  to  produce  the  greatest  effect  of  fuel,  it  is  necessary  that  it  should 
be  put  in  close  vessels,  and  that  the  heat  evolved  shall  be  carried  to  one  spot,  instead  of 
being  suffered  to  radiate  and  become  dissipated  by  escaping  into  the  atmosph«*re.  This 
is  the  cause  of  the  great  heat  produced  by  a  few  sticks  in  such  culinary  vessels  as  the 
*•  coojorors,*'  or  in  closed  fireplaces,  and  of  the  preat  waste  by  boiling  kettles  «ver  at 
open  fire.    See  **  Culinary  Apparatus." 
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414.  Tkert  tre  wuMjf  cases  in  domestic  eeonsmf  whtrt  wnd^  cut  into  smaU  pieces,  is  the 
cheapest  fad,  a  circumstance  too  mnoh  neglected.  Count  Ramford  was  of  this  opin- 
ioa ;  and  states,  that  in  very  small  fires  for  some  purposes,  it  is  the  most  cleanly,  the 
-Host  coorenient,  and  most  manageable  fbel.  He  found  by  experience  that  any  given 
inantitj  of  wood,  burned  in  a  closed  fireplace,  gives  very  near  three  times  as  much  heat 
AS  it  would  give  if  reduced  to  charcoal,  and  burned  in  the  same  fireplace.  Another  great 
jd  vantage  of  using  wood  for  closed  fireplaces,  is  the  quantity  of  flame  it  afibrds,  and  the 
^aciJity  with  which  it  may  be  kindled  and  put  out  by  a  damper. 

Sect.  II.--k;habcoal. 

415  Charcoal  is  extremely  valuable  as  a  fuel,  and  possesses  peculiar  properties.    It 

« the  carbonaceous  part  of  wood,  or  the  carbon  alone  which  remains  after  the  other  el- 

emeutft.  the  oxygen  and  hydrogen,  have  been  vohitilized  by  corobostion.   Charcoal  is  not 

Mj  pan  Gi  the  wood  altered  by  burning,  according  to  the  vulgar  notion ;  but  it  existed 

in  the  wood  originally,  and  is  only  made  apparent  by  the  escape  of  the  other  ingredients. 

416.  WheK  a,  hroTieh  of  ehsarcoal  is  auLmiTud  by  the  microscope,  it  exhibits  the  stmcture 

«f  the  tree  in  ;ib  living  state ;  for  what  is  the  woody  fibre  of  the  plant,  and  which  may  be 

called  its  skeleioii,  is  deprived,  by  having  been  burned,  of  all  but  its  carbon,  which  still 

remains  in  its  Otiginal  positkm.    Numerous  pores  may  be  seen  disposed  in  order,  and 

Iraversing  the  brancli  lengthways,  which  are  the  vessels  of  the  plant ;  so  that  there  is  no 

piece  of  charcoal  but  u^ight  be  blown  through.    This  may  be  best  seen  by  breaking  off  a 

piece  short.     In  a  piec«  the  eighteenth  part  of  an  inch  thick,  Dr  Hooke  reckoned  160 

pores ;  whence  he  cone  liides  that  in  a  piece  of  charcoal  of  an  inch  in  diameter,  there  are 

no  less  than  5,734,000  yorea,  which  agrees  with  what  is  known  respecting  the  amasing 

minuteness  of  the  tubes  cf  which  plants  consist. 

417.  AUiumgk  the  chare  jmI  remains  afier  the  rest  of  the  toood  tj  consumed  hy  comlustiont  ii 
is  itsdf,  as  is  veil  known,  a  comJbusiiUe  body;  and  the  reason  why  it  does  not  disappear 
like  Che  rest  of  the  wood  when  burned  is,  that  carbon  is  less  combustible  than  hydrogeui 
and  that,  in  the  process  of  carbonizing,  time  was  not  allowed  for  the  combustion  of  the 
eartxm,  nor  a  sufficiency  of  atmospheric  air,  tho  fire  being  checked  and  smothered  just 
in  time  to  prevent  its  destruction.  If,  however,  this  charcoal,  so  preserved,  be  again  ex- 
posed to  the  action  of  fire,  with  free  access  of  air,  it  will  burn,  that  is,  it  will  unite  with 
the  oxygen  of  the  atmosphere,  giving  out  heat,  and  forming  a  gas,  which  is  the  carbonic 
acid  gas,  or  the  ordinary  vapour  of  charcoal,  the  suffocating  properties  of  which  are  so 
dangerous. 

It  must  not  be  supposed,  however,  that  charcoal  consists  of  pnre  carbon ;  for  it  retains 
a  small  quantity  of  some  other  principles  in  the  wood  that  wero  not  capable  of  being 
volatilized^  and  thoee  appear  in  the  ashes  of  charcoal  when  it  is  burned. 

418.  The  ashes  of  charcoal  consist  of  several  of  the  earths,  as  clay,  silex,  and  lime,  to- 
gether with  some  alkali  or  potash :  sometimes  even  a  minute  portion  of  iron  is  found. 
The  ashes  of  charcoal,  or  of  wood,  for  it  is  the  same  thing,  are  much  esteemed  by  agri* 
coKurisis  as  a  manure  for  land,  as  also  for  washing  and  scouring,  and  from  them  potash 
is  obtained.    (See  Book  XII.,  "  On  the  Laundry.") 

419.  In  the  combustion  of  charcoal  no  fiame  can  appear,  for  the  flame  of  burning  wood 
arises,  aa  we  have  shown,  from  the  hydrogen  of  the  vegetable ;  but,  as  that  has  been  dis- 
sipated by  the  first  combustion,  no  more  remains  in  the  charcoal  to  cause  fiame. 

Whether  the  blackness  of  charcoal  is  the  natural  hue  of  the  element,  carbon,  is  uncei'- 
tain,  for  absolutely  pure  carbon  is  unknown  to  us  in  a  detached  state,  except  it  be,  as  is 
auppoeed,  crystallized  in  the  diamond. 

430.  The  common  process  of  making  charcoal  in  this  country  is  as  fdUnes :  Men  accus* 
tomed  to  the  business  cut  and  cord  the  wood  in  v  intefr :  charcoal-burning  takes  place 
doling  the  summer  months,  and  is,  for  the  most  part,  carried  on  in  the  woods,  to  save 
the  expense  of  carriage.  After  it  has  been  felled,  the  timber  is  cut  into  billets,  and  when 
ii  is  become  sufficiently  dry,  the  process  of  converting  it  into  charcoal  is  begun  by  rais- 
ing a  plot  of  ground  a  little  higher  than  the  surrounding  surface,  and  bringing  it  to  a 
sligthtly  convex  form  by  beating  it :  thus  a  hard,  dry,  and  solid  floor  is  formed.  In  the 
centre  of  this  area  is  placed  a  circle  of  sticks,  adjoining  each  other,  and  composing  a 
vertical  boOow  cylinder  from  three  to  fitur  inches  in  diameter,  and  about  six  feet  high. 
Round  this  interior  cylinder  are  ranged  successive  circles  formed  by  pieces  from  one  to 
ten  inches  in  diameter :  several  flues  are  formed  through  the  pile,  and  the  whole  is  so 
constructed,  that  it  kindles  in  a  short  time,  and  burns  very  equally. 

The  oatermost  circle  is  composed  of  brushwood  and  chips.  When  the  pyramidal  pile 
measures  from  twenty  to  thirty  feet  in  diameter,  it  is  sufficiently  large.  It  would  bum 
out.  wlieB  Idodied,  into  a  vast  blaze,  and  be  quickly  consumed  to  ashes,  but  that  a  coat* 
mg  is  DOW  laid  on  of  turf,  the  grassy  side  being  next  to  the  wood ;  and  dry  earth  is  hea]>- 
ed  op  round  the  bottom  of  the  pile,  and  well  rammed,  in  order  to  prevent  the  admission 
of  air.  Tliree  or  four  screens,  formed  of  large  hurdles  well  stuffed  with  brushwood,  are 
also  prefiared,  in  order  to  protect  the  pile  from  the  violence  of  the  wind.  All  the  p!«p- 
iratioos  being  now  completed,  the  pile  is  kindled  by  dropping  lighted  chips  down  the 
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hollow  cylinder  in  the  centre,  which,  in  proportion  as  they  are  consamect  we  supplied 
by  others  during  the  first  three  or  four  days,  at  the  end  of  which  period  the  kindling  of 
the  pile  is  completed.  The  top  of  the  cylinder  is  now  closed,  and  a  row  of  holes,  each 
about  two  inches  in  diameter,  is  pierced  at  the  base  of  the  pile,  by  which  the  requisite 
quantity  of  air  is  supplied,  and  a  passage  is  afforded  for  the  smoke  and  Tapour.  When- 
ever the  white  watery  smoke  is  succ^ded  by  thin  bine  and  transparent  smoke,  which 
may  tsJce  place  in  about  a  fortnight,  it  is  reckoned  that  all  the  watery  and  Tolatile  part 
is  dissipated,  and  that  the  burning  of  the  coaly  matter  is  commencing ;  therefore  tho 
fire  must  be  stopped.  The  holes  are  now  all  closed  in  succession,  and  the  pile  is  cover- 
ed over  with  earth  as  accurately  as  possible,  till  the  fire  is  completely  extinguished,  go- 
ing out  for  want  of  air.  The  pile  is  now  allowed  to  cool,  which  requires  many  days  ; 
for  charcoal,  being  a  very  bad  conductor  of  heat,  the  pile  remains  long  red  hot  in  the 
centre,  and  if  opened  in  this  state,  will  immediately  burn  with  fury. 

421.  In  France  they  use  a  great  deal  of  charcoal  for  many  pwyoses,  parUcularly  in  their 
kitchens.  In  the  forest  of  Benon,  near  Roehelle,  great  attention  is  paid  to  the  manufae- 
ture  of  it.  It  is  there  made  from  the  black  oak,  and  is  sold  above  20  per  cent,  dearet 
than  any  other.  It  is  made  in  heaps  covered  with  turf,  nearly  in  the  manner  described 
above.  An  improvement  has  lately  been  made  in  its  manufacture,  by  ^ng  in  all  the 
interstices  of  the  heap  of  wood  to  be  charged  with  powdered  charcoal.  The  quality  of 
the  fuel  made  in  this  manner  is  equal  to*cylinder  charcoal,  and  the  quantity  is  one  fifth 
by  weight  greater  than  in  the  usual  method. 

422.  Charcoal  for  ordinary  ^rposes  is  made  in  the  open  mrj  as  ahooe  described ;  but  when 
it  is  required  of  greater  punty  than  common,  as  for  the  manufacture  of  gunpowder,  tka 
charring  is  performed  in  closed  iron  cylinders,  fixed  in  masonry  over  a  grate  :  this  is  fur- 
nished with  a  door  at  one  end  that  can  be  accurately  closed,  and  terminating  in  the 
other  in  9  curved  pipe.  The  cylinder  is  filled  with  pieces  of  the  willow,  elder,  and  othef 
aquatic  woods.  When  the  fire  is  lighted,  the  volatile  products  escape  though  the  pipe 
and  the  charcoal  remains  in  the  cylinder.  Lately,  the  making  of  charcoal  in  doseo 
vessels  has  been  converted  into  profit  by  collecting  pyroligneous  acid  in  the  proeese, 
from  which  vinegar  is  made.  But  it  is  remarkable  that,  though  the  charcoal  made  in 
this  manner  is  so  superior  for  making  gunpowder,  yet  it  is  not  so  well  calcukted  for 
some  other  purposes.  It  is  not  of  half  the  specific  gravity  of  the  charcoal  which  is  nuide 
out  of  doors  in  the  common  way,  covered  up  with  turf ;  the  makers  of  iron,  particularly, 
will  not  buy  it. 

423.  Charcoal  varies  in  Us  quaUtyy  not  only  according  to  the  most  or  less  judietooa 
modes  of  manufacture,  but  likewise  according  to  the  nature  of  the  wood  it  is  made  from. 
The  hardest  woods,  as  oak  and  beech,  make  the  best  charcoai  for  fuel ;  while  that  from 
the  softer  woods,  as  the  willow  and  the  alder,  is  most  proper  for  making  gunpowder, 
crayons,  polishing  copper  plates,  toothpowder,  and  medical  purposes.  That  commonly 
sold  in  London  is  pile  burned,  and  made  ^  oak,  beech,  and  hazel :  sometimes  willow 
charcoal  is  mixed  with  it 

424.  The  greet  convenience  of  charcoal  for  ordinary  operations  has  rendered  its  emplo>- 
ment  almost  quite  necessary  in  some  of  the  processes  of  cooking,  particularly  in  the 
French  manner.  By  its  means  a  fire  may  be  made  in  any  part  of  the  kitchen,  as  it  gives 
no  smoke,  kindles  readily,  and  burns  with  veiy  little  draught  of  air,  continuing  till  the 
vvhole  is  burned  out. 

It  burns  away  very  quickly,  requires  frequent  renewal,  and  is  very  expensive ;  but  is 
the  best  fuel  where  a  very  regular  heat  is  required,  as  in  stewing.  It  is  particularly  use- 
ful in  some  furnaces,  as  it  gives  a  strong  heat,  and  makes  no  clinkers. 

426.  Although  charcoal  gvoes  no  smoke^  it  should  never  be  forgotten  that  its  combuHion  can 
not  go  on  toithout  the  formation  of  carbonic  acid  gast  the  dangerous  nature  of  which  has 
been  explained.  This  gas,  indeed,  being  heavier  than  atmospheric  air,  generally  occu- 
pies the  lowest  place  in  the  apartment,  and  is,  perhaps,  almost  always  below  the  level 
of  ordinary  breathing ;  yet  a  certain  quantity  cannot  fail  to  mingle  with  the  air,  and 
render  this  unwholesome  to  breathe.  The  air  arisii^g  from  charcoal  when  burning  is  as 
dear  and  invisible  as  common  air ;  but  this  very  circumstance  prevents  us  from  per- 
ceiving its  presence,  and  it  may,  therefore,  prove  highly  dangerous  before  we  are  aware 
of  it.  The  air  rising  from  coal  or  any  other  fuel  likewise  contains  much  carbonic  acid  ; 
but  the  smoke,  which  always  accompanies  it,  gives  warning,  and  becomes  highly  dis- 
agreeable  before  it  is  dangeroos.  This  is  not  the  case  with  the  vapour  of  burning  char- 
coal ;  hence  so  many  fatal  accidents  from  its  use  in  confined  places,  where  there  is  no 
flue.  The  fiirst  sensation,  when  it  has  become  dangerous,  is  a  digfat  sense  of  weakness  : 
the  limbs  seem  to  require  a  little  attention  to  prevent  falling.  A  slight  giddiness^  ac- 
companied by  a  distinct  feeling  of  a  flush  or  glow  on  the  face  and  neckr  racoeeds.. 
Soon  after,  the  person  becomes  drowsy,  wishes  to  sit  down,  but  commonly  falls  on  the 
floor,  insensible  of  all  about  him,  and  breathes  strong,  snoring  as  in  apoplexy.  If  the 
person  is  alarmed  in  time,  and  escapes  into  the  open  air,  he  is  cottunonly  seized  with 
a  violent  headache,  which  gradually  abates.  But  when  the  efiTect  is  completed,  as 
above  described,  death  very  soon  ensues,  unless  relief  be  obtained      In  short,  the 
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oflbd  is  ssffbeituMi.  Tfa6  most  gnideat  treatmene  in  a  case  or  accident  of  Hub  kint 
is  to  take  off  a  qaaotity  of  blood  immediately,  and  throw  cold  water  on  the  head  re> 
peatedly.  A  strong  stimnins,  such  as  hartshorn,  applied  to  the  feet,  has  also  a  very 
(ood  efiecL 

4M.  BaHea  iU  tu€  m»  «  futl^  ehtrcoal  jHtgsesses  several  jfroperties  which  qualify  it  to 
render  reiy  important  aemces  in  the  arts.  Its  indestructibility  renders  charring  the 
cwtsids  of  wood  that  is  to  be  driven  into  the  ground  a  very  useful  practice.  Its  tendency 
to  absorb  varioos  gases  makes  it  very  serviceable  in  preventing  putrefaction  ;  it  is  ao> 
oordiflgly  one  of  the  best  preservers  of  meat  for  a  short  time,  and  will  even  remove  a 
alight  uint  when  meat  has  been  kept  too  long.  (See  "  Preservation  of  jPood.")  It 
mSces  ao  exceOent  toothpowder. 

Its  Donoooduoting  property  renders  it  very  usefUl  on  many  occasions  for  confining  boat. 
It  has  also  the  property  of  freeing  many  liquors  from  their  empyreumatic  flavour,  and  also 
of  depriving  them  of  colour. 

SXCT.   in.-— COAL. 

427.  This  snhstance,  somethnes  distinguished  by  the  term  vU-eoal,  and  now  the 
most  important  fuel  in  the  world,  has  not  been  in  use  above  tnree  centuries.  Vast 
strata  of  it  are  found  deep-seated  in  the  earth,  and  it  is  raised  by  the  regular  operations 
of  miiung.  Kotwithstandnig  its  situation  would  appear  to  present  great  difficulties  to 
the  suppositionryet  it  is  now  completely  ascertained  that  it  has  been  formed  from  vast 
coUeetions  of  veg€UUe  matttr  that  have  got  together,  and  been  subjected  to  the  action 
of  water,  compressioB,  and  other  causes,  but  in  what  particular  manner  time  has  wrought 
ao  great  a  ehaoge  is  not  distinctly  understood.    The  analysis  of  coal  is  not  very  difler- 

ent  fnim  that  of  vegetable  matter  in  general :  each  consists  chiefly  of  carbon,  hydrogen, 

and  oxygen ;  only  the  latter  exists  in  much  smaller  proportion  in  coal  than  in  recent 
vegetables,  and  eoai  contains  a  little  ammonia,  sulphur,  and  a  good  deal  of  earthy  mat- 
ter.   The  hydrogea  of  coals  is  exhibited  in  the  gas-Kght,  and  the  carbon  in  the  coke, 
which  remains  after  the  distillation  of  the  gas.    (See  <*  lUomiTiation  by  Coal  Gas,"  Chap. 
v..  Book  IV.) 

The  superiority  of  coal  over  everjT  other  combustible,  for  domestic  as  well  as  many 
odier  purposes,  is  now  generally  acknowledged.  The  chief  objection  to  it  seems  to  be 
the  snwke  it  sends  out,  which  blackens  or  stains  the  surrounding  objects  to  a  great  de- 
gree, and  even  in  our  apartraenta. 

4SB.  The  €mI  of  every  differeni  eoal-Jlelit  aknest  of  every  pit,  differs  in  some  particulars ; 
but  we  may  eonvenienuy  class  them  aO  into  three  kinds :  1.  Caking  coals,  called  also 
bitDminoiis  coals.  S.  Open  burning,  or  noneaking  coals.  3.  Anthracite,  or  nonbitu- 
minoQsooaL 

429.  Caking  coals  are  those  which  soAen  with  the  heat,  and  partly  melt  like  pitch  or 
btomeo,  throwing  out  at  the  same  time  jets  of  very  bright  flame.  Small  coal  of  this 
kind  wiU,  by  md&g,  run  together,  and  bind  into  a  bard  mass  that  requires  being  broken 
by  the  poker  to  admit  fresh  air,  otherwise  it  would  not  continue  to  burn.  Caking  coal 
is  the  land  that  is  mostly  used  in  London,  and  it  is  brought  chiefly  from  Northumberland 
and  Durliani,  where  there  are  extensive  coal  mines.  The  whole  goes  by  the  name  of 
NewcasiU  coalst  that  being  the  place  where  the  greatest  quantity  is  shipped ;  and  it  is 
sometimes  called  sea  coo/,  being  brought  by  sea.  The  best  of  the  Newcastle  coals  for 
domestic  use  is  ftom  the  jHts  called  WaUsend :  they  burn  with  a  very  white  and  brilliant 
flame,  and  do  not  cake  so  hard  as  some  others.  The  small  coal  of  this  kind  is  what  is 
used  by  the  Uaeksmiths.  The  Tan/ield  moor  coals  are  the  strongest,  and  cake  the  hard* 
est :  they  are  mostly  used  in  furnaces. 

Camul  coal  is  a  much  rarer  variety  of  the  bituminous  sort,  that  bums  with  a  very 
brigbt  white  flame,  and  is  employed  by  the  poorer  people  in  the  north  for  affording  light 
insiead  of  candles,  Scanner*  being  the  mode  of  pronouncing  **  candle**  in  the  north.  It 
does  not  aofl  the  fingers,  and  is  sometimes  turned  on  the  lathe  into  various  ornaments. 
When  put  into  the  fire  it  is  apt  to  8|^it  and  ^  out,  but  is  sometimes  mixed  with  other 
eoal,  on  aeooont  of  the  flame  which  it  afl[brds.  Scotch  coal  is  generally  of  a  large  kind : 
some  of  it  is  a  strong,  well-buming  coal,  but  not  nearly  so  bituminous  as  the  Newcastle. 
It  is  seareely  known  in  London. 

490.  Open-hmning  eoal,  called  also  cherry  eoalt  is  much  less  bituminous  than  the  New- 
castle, gives  much  flame  and  ashes,  but  does  not  cake.  The  Shropshire  coal  is  of  this 
kind.  This  coal,  which  gives  a  white  ash,  is  convenient  for  burning  in  a  chamber  in 
sanmier,  beeanse  a  very  small  fire  will  keep  in ;  whereas  with  a  strong  coal  the  fire  re- 
qoiies  Sequent  attention.  From  this  circumstance  the  cherry  coal  is  often  very  usefiil 
to  an  invalid. 

431.  AnihracUa  is  a  ooal  very  different  in  its  properties  from  all  the  others.  It  con- 
sisto  aknost  wbcdly  of  carbon,  without  any,  or  at  least  very  little,  hydrogen :  conse- 
qoently  it  gives  no  flame  nor  smoke ;  nor  can  it  afford  any  gas.  It  is,  indeed,  nearly  a 
mineral  ehareoal,  and  diflfers  little  ftom  coke,  which  it  resembles  in  most  of  its  proper- 
ties, though  very  unlike  in  appearance,  for  it  is  smooth  in  its  fraoturo,  and  has  a  high 
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shining  lustre,  saperior  to  that  of  the  richest  Newcastle  coal,  and  does  not  soil  the  ftti* 
gers.  It  is  difficult  to  kindle,  and  cannot  be  burned  in  an  open  grate  without  aii  ad« 
mixture  of  bituminous  or  Newcastle  coal ;  but  it  may  be  easily  burned  in  close  stoTes 
or  furnaces.  Abundance  of  it  is  found  in  South  Wales,  and  it  begins  now  to  be  brought 
to  London  for  stoves.  It  is  likewise  used  for  drying  malt,  and  in  breweries,  distil- 
leries, <&c. 

Anthracite  is  known  by  several  other  names,  as  blind  coaly  culm,  stone  coal,  Swantea 
toily  and  glance  coal.  This  coal  is  also  dug  at  Kilkenny  in  Ireland ;  and  vast  quantities 
are  found  in  Pennsylvania,  where  it  has  been  for  some  time  employed  in  the  iron  manu* 
facture,  for  which  purpose  it  is  now  likewise  used  in  South  Wales. 

432.  When  coals  are  dug  they  are  liable  to  be  broken  more  or  less ;  hence  there  is  alwajrs 
a  quantity  of  fragments,  which  constitute  the  small  coal.  When  the  coal  is  bituminous, 
and  of  the  best  kind,  this  small  coal  is  still  useful,  as  it  will  cake  together,  and  is  par- 
ticularly desirable  for  the  blacksmith*s  forge  ;  but  when  the  coal  is  little  bituminous,  as 
the  Shropshire,  this  small  coal  does  not  cake,  and  it  is  then  of  little  value.  It  is  cus- 
tomary in  all  coal  to  separate  the  large  from  the  small  by  screening ;  and  the  small  is 
sold  at  a  much  lower  rate,  under  the  name  of  slack.  It  is  no  uncommon  thing  for  dis- 
honest dealers  to  mix  some  of  this  slack  with  gQod  coals,  though  some  of  it  is  scarcely 
combustible. 

433.  The  price  of  coals  to  the  consumers  in  London  is  said  to  be  considerably  enhanced 
by  a  class  or  middle  men,  who  are  called  in  the  trade  Brass-plate  coal  merchants.  These 
consist  principally  of  merchants'  clerks,  gentlemen's  servants,  and  others,  who  have  no 
wharf  of  their  own,  but  merely  receive  oilers  and  transmit  them  to  some  true  coal  mer- 
chant, who  sends  in  the  coal  from  his  wharf:  all  that  is  effected  by  the  brass-plate  coal 
merchant  being  to  receive  a  handsome  commission  for  his  agency,  with  this  attending 
circumstance,  that  the  coals  are  likely  to  be  of  an  inferior  quality,  with  the  means  of  re- 
dress being  rendered  more  difficult.  In  ordering  coals,  therefore,  it  would  be  prudent 
not  to  deal  with  any  but  those  who  actually  keep  wharves  of  their  own. 

434.  To  derive  the  greatest  advantage  from  open  coal  fires,  it  is  necessary  not  only  that 
the  fuel  should  be  well  selected,  but  that  the  fire  should  be  properly  managed.  It  is  not 
sufficient  that  the  coal  burns  well ;  for  it  may  do  so  without  giving  so  much  heat  to  the 
apartment  as  if  it  were  managed  differently.  Here,  again,  we  shall  find  that  by  resort* 
ing  to  a  few  principles  we  sh^l  comprehend  more  clearly  what  :8  the  best  practice. 

We  explained  above  that  air  is  essential  to  combustion,  and  that  it  is  by  the  decona- 
position  of  the  air  during  this  process  that  heat  is  evolved :  it  follows  from  this  that  to 
throw  out  the  most  heat,  the  fuel  should  be  so  arranged,  that  the  air  shall  have  free  ac- 
cess to  every  part ;  care  should,  therefore,  be  taken  that  the  coals  do  not  lie  in  too  com- 
pact a  body,  but  that  interstices  should  be  left  that  the  air  may  penetrate  through  the 
fire. 

435.  Lighting  a  fire  may  appear  so  simple  and  well-known  a  process,  that  it  may  be 
thought  quite  superfluous  to  give  any  directions  respecting  it ;  and  yet  how  often  do  we 
suffer  the  inconvenience  of  seeing  the  fire  go  out  soon  after  it  has  been  lighted  1  Per- 
haps few  circumstances  try  one's  patience  more  than  to  witness  abortive  attempts  at 
lighting  a  fire.  To  do  this  methodically,  a  basket  should  be  provided,  with  a  separation 
into  two  parts ;  one  for  paper  or  wood  shavings,  the  other  for  wood  split  and  cut  into 
proper  lengths.  If  the  paper  is  put  on  the  bottom  of  the  grate,  as  is  frequently  done,  and 
the  wood  in  too  large  pieces,  the  iron  of  the  grate  abstracts  the  heat  so  much  from  the 
commencing  flame  that  it  will  not  have  strength  enough  to  kindle  the  wood ;  or  if  it  does 
take  fire,  the  combustion  is  too  feeble  to  set  fire  to  the  coals  that  are  heaped  upon  it. 
The  better  way  is  to  have  some  pieces  of  very  choice  inflammable  coal,  and  to  lay  a  few 
pieces  at  first  on  the  bottom  bars,  but  without  covering  them  entirely ;  then  lay  on  the 
paper  or  shavings,  then  the  wood,  and  on  that  some  pieces  of  round  coal  of  the  size  of 
eggs,  and  no  small  coal :  when  the  whole  is  kindled,  let  it  bum  up  before  any  more  coa 
is  added.  If  the  small  coal  be  put  on  at  first,  it  is  sure  to  choke  the  fire  by  filling  up  the 
vacancies,  and  preventing  the  air  from  having  access  to  the  centre.  The  coal  laid  at  the 
bottom  will  take  fire  by  the  time  that  the  wood  is  nearly  burned  out,  and  will,  by  its 
flame,  keep  the  fire  alight.  If  a  fire  is  thus  laid  and  kindled,  there  is  no  reason  why  it 
should  go  out,  and  it  ought  to  bum  up  with  certainty  when  left  to  itself.  Some  have 
recommended  to  have  kindling  balls  made  of  coal,  mixed  with  some  very  inflammable 
substance ;  but  as  these  have  not  come  into  use,  it  will  do  very  well  to  select  some  ol 
the  best  ordinary  coals,  that  take  fire  very  readily,  which  may  be  had  of  the  coal  mer 
chants,  and  kept  for  the  purpose  of  lighting  fires :  the  trouble  of  this  will  not  be  great, 
and  may,  in  some  situations,  prevent  much  annoyance.  It  has  often  been  conderonei 
as  a  bad  plan  to  throw  too  much  coals  on  the  fire  at  a  time,  as  by  this  a  great  deal  of  the 
hydrogen  is  distilled  off,  and.escapes  up  the  chimney  without  catching  fire,  which  is  ab- 
solute waste.  That  some  hydrogen,  which  we  may  call  the  most  inflammable  part  of 
the  coal,  does  generally  escape  unbumed  in  open  fires,  we  may  convince  ourselves  of  by 
adding  a  piece  of  lighted  paper  in  some  of  the  smoke  which  is  rising  from  the  fiie  where 
there  is  no  flame ;  we  shall  perceive  that  sometimes  a  flame  will  instantly  appear,  owing 
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IB  the  escaping  hydrogen  being  set  fire  to.  To  manage  a  fire  in  the  best  manner,  little 
hTdrogen  shoidd  escape  up  the  fine,  otherwise  there  is  a  loss  of  fuel.  We  may  here  re 
peat,  that  the  manner  in  which  open  fires  warm  apartments  is  by  the  radiant  heat  al 
Host  eniirelj.  We  shoald,  therefore,  prevent  the  front  of  the  fire  from  being  clogged 
with  aobarned  ooaJs,  while  the  combustion  is  going  on  in  the  centre ;  the  front  should 
be  of  a  gjoving  red,  since  that  is  the  condition  in  which  the  fire  throws  out  most  radiant 
beat.  To  promote  this,  some  persons  have  employed  brick  baUs  to  put  into  the  fire,  and 
when  these  are  well  managed,  they  do  assist  in  throwing  out  radiant  heat  by  becoming 
red  hot ;  bat  they  require  much  care  and  attention,  as  they  are  apt  to  cdlect  together  and 
choke  up  the  fire,  thus  doing  more  harm  than  good :  we  cannot,  therefore,  reconunend 
iheoL  Much  of  the  comfort  and  advantage  of  open  fires  depend  upon  the  quality  of 
the  coals :  they  should  not  be  too  bituminous,  otherwise  they  cake  so  fiist  as  to  require 
frequent  stirring  and  breaking.  Bad  coals  leave  too  much  ashes,  and  are  not  inflammable 
eoGogh ;  also,  though  cheap,  they  are  far  from  being  economical ;  and  we  may  here  re- 
peat the  advantage  of  having  the  fire  burn  against  brick  instead  of  iron.  In  short,  to 
arrange  a  fire  well  requires  some  judgment,  and  is  interesting  to  those  who  can  perceive 
it  as  a  constant  exemplification  of  the  chemical  laws  of  nature. 

436.  ComU  ore  al  present  sold  fry  vfeight ;  and  by  a  late  act  of  Parliament,  under  a  penalty 
of  £10  to  the  csnnan,  and  £w  to  the  vender,  a  perfect  machine  must  be  carried  for 
weighing  coals.  The  correctness  of  any  machine  may  be  easily  tried  by  putting  a  561b. 
weig^ht  into  each  scale,  and  see  if  it  fairly  balances.  By  the  same  act  it  is  ordered,  that 
machines  and  weights  should  he  kept  at  the  difl^erent  watchhouses  and  police  stations, 
for  weighing  any  coals  about  which  there  may  be  any  dispute,  and  power  is  extended  to 
any  two  justices  of  peace  to  appoint  other  places  for  the  same  purpoae. 

When  the  coals  are  shot  down  Into  the  coal  cellar  through  the  circular  aperture,  they 

fiirm  a  conicai  heap  under  it ;  and,  as  is  always  the  case  with  loose  materials,  the  largest 

pieces  raiJ  l^rthest  down  on  the  outside  of  the  heap,  the  smallest  occupying  the  top. 

Were  the  coals  to  be  nsed  from  this  heap  as  it  is  formed,  the  result  would  be,  that  alb 

the  /arge  pieces  of  coal  would  be  used  first,  and  towards  the  last  there  would  be  (mly 

small  coals.     To  prevent  this  inconvenience,  a  person,  called  a  trimmery  is  sent  by  the* 

coal  merchant,  whose  business  it  is  to  mix  the  small  and  large  together  properly  by 

throwing  the  whole  into  the  end  of  the  vault ;  but,  unless  the  trimmer  be  looked  after, 

he  is  very  apt  to  neglect  doing  this  properly,  his  only  object  too  often  being  to  keep  them 

within  the  door  of  the  coal  cellar,  without  caring  whether  they  are  mixed  or  not,  although 

this  is  of  moch  consequence  to  their  burning  well.    This  man  is  paid  84.  per  ton  by  tns 

coal  merchant ;  and  it  is  proper  for  some  one  to  see  that  he  does  his  duty. 

437.  The  campUu  dtcompotition  of  coal  is  explained  in  Chapter  II.,  Book  U.,  whea 
reating  on  ''  Combnstion ;"  and  in  Chapter  V.,  Book  IV.,  <'  Gas  light." 

Sect.  IV. — coxa. 

438.  CfAt  \m  freparcd  from  coal  by  depriving  it  of  it*  hydrogen  ;  consequently,  coke  cai» 
give  neither  flame  nor  smoke.  It  is,  in  fact,  to  coal,  what  charcoal  is  compared  to-  woodr 
and  is  prepared  hy  a  similar  process.  When  made  on  the  great  scale,  for  smelting  iron, 
the  coal  is  laid  in  heaps,  covered  over  with  earth  and  clay,  and  set  fire  to :  a  smothering 
combostion,  having  very  little  access  of  air,  causes  the  hydrogen  to  separate  from  .the 
coal,  without  the  carbonaceous  part  being  consumed,  as  in  the  making  of  charcoal ;  and, 
when  this  is  elated,  the  fire  is  put  out,  and  what  remains  is  coke.  A  great  quantity  of 
this  combostible,  and  particularly  that  which  is  chiefly  employed  for  domestic  purposes  in 
London,  is  what  remains  in  the  iron  retorts  after  the  gas  has  been  extracted  from  the  ccniI 
for  illumination ;  and  this  is  superior  for  domestic  use  to  that  made  in  the  large  way  for 
smehing. 

439.  Cake  has  the  advantage  of  giving  out  an  intense  podtamt  heat,  toithout  any  smoke,  and 
i»  therefore  particularly  convenient  for  many  purposes.  It  is,  in  fact,  a  mineral  char* 
coal,  being  the  caihonaceous  part  of  the  vegetable  substance  from  which  the  coal  was 
formed ;  bat  the  woody  structure  is  no  longer  visible,,  as  in  charcoal.  It  is  likewise  more 
dense  than  charcoal,  containing  more  carbon  in  the  same  compass,  and  therefore  capa- 
ble of  aSbiding  a  longer  continued  heat.  From  the  clearness  with  which  it  burns,  and 
Uie  intensity  of  its  radiant  heat,  it  is  excellent  for  certain  operations  of  the  cook,  where 
a  hright,  elear  fire  is  wanted,  as  broiling,  roasting,  6lc.  ;.  but  it  is  difficult  to  kindle,  and 
does  not  answer  well  in  a  grate  without  an  admixture  of  coal ;  but  these  two  together 
make  the  stiougest  fire.  Coke,  however,  leaves  a  great  deal  of  ashes.  It  is  also  con- 
Tenient  to  mix  with  coals  that  are  very  bituminous,  to  prevent  their  caking  together  too 
much.  Some  attention  is  required  in  trying  any  particular  kind  of  fuel,  as  each  demands 
a  peeoliar  management.  Coke,  when  used  in  an  open  fire,  should  be  broken  of  the  size 
of  a  goose  egg,  and  laid  on  the  top  of  tlie  fire,  when  it  has  horned  well  up ;  the  piecea 
will  coXleet  the  radiant  heat  that  would  have  escaped  up  the  chimney,  and  soon  themp 
selves  become  red  hot,  in  which  state  alone  they  are  effective.  Care  should  bo  takea 
that  they  do  not  get  in  front  of  the  fire  before  they  are  red  hot,  as  they  will  only  obsttiicfi 
the  rays  of  heal 
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140.  Ther^  is  some  difference  in  the  density,  and,  amsequenUy,  in  the  strength  of  the  eoke^ 
acGording  to  ihe  kind  of  coal  from  which  it  is  produced,  or  the  mode  of  preparing  it  The 
heaviest  gives  the  most  heat,  and  will  last  longest ;  hot  that  which  is  shining  and  light 

will  bum  most  readily.  .... 

441.  It  is  a  notion  vtilh  some  that  coke  is  more  sulphurous  than  coal ;  bat  this  is  impossi- 
ble, since  the  very  object  of  coking  coal  for  smelting  iron  is  to  deprive  it  of  its  sulphur, 
which  is  dissipated  in  the  coking ;  and  the  same  effect  takes  place  when  it  is  led  aftei 
the  coal  gas  has  been  taken  from  the  coal.  Coke  burned  by  itself  has,  however,  all  the 
bad  qualities  of  charcoal,  of  giving  out  carbonic  acid  gas,  which,  if  the  current  or  draught 
up  the  chimney  is  not  sufficient,  will  fall  down  into  the  apartment ;  but  while  it  is  liuro- 
ing  in  a  fireplace  there  is  no  danger  of  this,  as  the  current  upward  carries  the  carbonic 
acid  along  with  it. 

442.  In  very  cold  weather,  putting  some  coke  on  the  fire  is  a  decided  improvement,  from 
the  greater  heat  thrown  out  than  can  be  given  by  coal  alone.  Coke  is  also,  in  many  cases, 
economical,  when  properly  managed.  The  heating  power  of  good  coke  is  to  that  of  pit- 
coal  as  76  to  69. 

Sect.  V. — peat. 

443.  Peat,  sometimes  called  turf,  but  improperly,  is  a  fuel  much  employed  in  many  coun- 
tries ;  although  in  England,  from  the  abundance  of  coal,  a  much  superior  substance,  it  is 
little  esteemied.  Nevertheless,  it  is  the  only  fuel  which  the  poorer  classes  can  proeore 
in  parts  of  the  north  and  west  of  Scotland,  and  a  great  part  of  Ireland.  In  many  parts 
of  HoUand  there  is  no  other  fuel ;  and  in  several  districts  of  France,  Germany,  and  other 
kingdoms  of  Europe,  where  coal  and  wood  are  scarce,  the  poorer  inhabitants  burn  nothing 
but  peat. 

444.  Peat  is  a  vegetable  production  comparatively  recent.  In  low  grounds,  and  some 
times  even  on  the  flat  summits  of  hills,  where  the  water  cannot  ran  off,  certain  plants 
peculiar  to  such  situations  accumulate,  and  grow  on  each  other.  When  these  decay, 
they  are  converted  into  the  substance  called  peat ;  and  sometimes  this  growth  is  in- 
creased by  fallen  troes,  which,  by  rotting,  add  to  the  peaty  matter.  If  a  portion  of  peat 
be  examined,  it  will  be  found  to  consist  almost  entirely  of  the  roots,  stems,  and  leaves, 
of  small  plants  matted  together,  and  changed  into  a  dark-brown  substance.  The  accu- 
mulation of  peat  in  some  countries,  called  peat  mosses  and  peat  bogs,  are  sometimes  many 
miles  in  extent.  Their  depth  varies  from  a  few  feet  to  several  yards,  and  it  is  certain 
that  they  have  required  many  ages  for  their  growth ;  but  peat  still  continues  to  form 
when  ciroumstances  are  favourable.  The  substance  of  peat  is  soft  when  in  the  peat 
moss,  and  is  easily  cut  with  a  spade,  by  which  it  is  formed  into  pieces  of  the  shape  of 
large  bricks :  these  aro  exposed  to  the  air ;  and,  when  they  aro  dried,  they  are  very  firm 
and  inflammable. 

445.  Peat,  as  a  fuel,  being  loose  and  spongy  in  its  texture,  compared  toith  more  solid  kinds, 
is  not  so  fit  to  be  employed  for  the  production  of  strong  heat,  as  it  is  too  bulky,  and  bump 
away  too  last ;  but,  when  we  desire  to  keep  up  a  long-continued  and  extremely  gentle 
heat,  we  can  scarcely  use  anything  better  than  peat.  There  is  a  very  great  difference 
in  the  quality  of  this  fuel.  Some  of  it  is  very  light  and  spongy,  of  a  brown  colour,  ap- 
pearing to  consist  of  a  mass  of  the  fibrous  roots  of  plants  and  dead  leaves,  &c.  Tht.« 
kind  burns  readily,  but  consumes  rapidly.  The  best  peat  is  compact  and  heavy,  of  r 
brownish  black  colour,  with  scarcely  any  vestiges  of  its  vegetable  origin  remaining.  Thi^ 
last  is  an  excellent  fuel,  gives  a  steady  heat,  though  mild  and  gentle,  with  a  brilliant  whits 
flame,  and  does  not  require  so  much  attention  as  wood ;  but,  when  lighted,  preserves  th^ 
fire  a  long  time,  and,  when  red  hot,  bears  to  be  moved  about :  still,  it  consumes  much 
faster  than  coal. 

446.  The  smoke  of  peat  is  copious  and  penetrating,  and  affects  the  eyes  liko  the  smoku 
of  wood.  It  gives  an  odour  disagreeable  to  those  who  are  not  accustomed  to  it,  owing 
to  the  pyroligneous  acid  which  is  disengaged.  As  this  smoke  occupies  the  upper  part 
of  the  cottages  where  chiefly  it  is  burned,  it  is  less  felt  by  sitting  down.  It  likewise  im- 
parts a  peculiar  empyreumatic  smell  to  everything  it  comes  in  contact  with,  which  ad- 
heres with  great  obstinacy;  but  this  smoke  is  well  adapted  for  curing  some  kinds  of 
meu  and  fish,  imparting  to  them  a  peculiar  flavour,  much  esteemed. 

447.  The  best  and  densest  peat  is  generally  found  at  the  bottom  of  the  peat  mosses,  being 
older,  and  subjected  to  most  pressure.  In  farm-houses  and  cottages,  peat  is  usually 
jurned  upon  the  hearth,  which  cannot  be  done  with  coal ;  and  when  it  is  dry,  good,  and 
properly  disposed  or  built  up,  it  blazes  and  makes  a  cheerful  fire,  which,  from  its  low  sit- 
Oition  on  the  ground,  diffuses  a  great  deal  of  warmth.  The  best  kind  burns  very  well 
m  a  grate,  but  the  quantity  of  ashes  it  makes  renders  it  inconvenient  in  this  way ;  whero- 
M,  on  the  heatih,  the  ashes,  instead  of  being  inconvenient,  are  extremely  useful  to  puoi 
people  in  various  processes  of  their  cookery.  Hot  peat  ashes  are  excellent  for  roasting 
Ml*  ®SS"*  ^- ;  &nd  likewise  for  stewins,  and  any  kind  of  cookery  that  requires  a  mild 
heat.    In  this  respect  it  approaches  to  chareoal. 

***  P^^  *»  not  iccU  adapted  for  furnaces,  or  any  fires  where  the  draught  is  veiy  quick 
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m  B.  eoMnnes  too  fast.     It  hae  been  calciikited  by  Clement  and  DeeomieB  tnat  it  girm 
»ly  one  iftli  of  the  heat  affinded  by  an  equal  weight  of  charooal. 

449.  A  fnee99  A«*  Saiefy  been  trtid^  which  proiniaee  to  render  peat  more  available*  as 
fiieL  The  peat  ia,  when  soft,  put  into  a  powerful  preaa,  by  which  the  water  ia  ezpeiled, 
and  the  paits  brought  cloae  together.  One  man  can,  by  a  loTer,  work  the  pfcee,  and  the 
operation  requires  only  a  few  seconds.  By  this  the  peat  is  redneed  to  one  third  of  its 
oiigiBal  boDc,  and  rendered  so  eompact  as  to  approach  the  properties  of  ooaL  Thia  rneth* 
«d  hsi  been  for  aonse  time  practised  in  France,  and  likewise  in  Ireland. 

460.  Charred  feat.  The  smoke  of  peat  being  exoeedinriy  acrid  and  diaagreeaUe,  it  is 
in  some  ooontries  charred  before  it  is  used  as  fuel.  The  Dutch,  who  use  a  great  dmd  ef 
peat,  char  what  they  put  into  the  pans  with  which  they  keep  their  feet  wann  at  home 
and  at  church.  It  is  first  bamed  in  the  kitchen,  and  when  it  is  red  hot,  they  take  it  off 
the  fire,  and  stifle  it  io  an  earthen  pot  by  oorering  it  np  with  a  wet  cloth.  This  charred 
peat  they  alao  use  Ihr  cooking,  as  the  French  do  the  charcoal  of  wood  in  stores,  or  cant 
iroQ  kettlea.  AVhen  peat  has  been  treated  in  this  manner,  it  is  found  to  contain  40  per 
cent,  of  charcoal,  and  is  sufficiently  strong  as  a  fuel  to  be  employed  in  smettinp  works. 
But  it  poasesaes  one  inoonTentenco :  if  IiUd  in  a  heap,  it  is  apt  to  take  fire  of  itself,  on 
which  aeeennt  it  ia  finhidden  to  keep  a  store  of  it  in  towns.  A  very  simple  process  for 
charring  peat  ia  giren  in  the  Fanner^s  Mag.,  voL  zvii.  *'  Take  a  doaen  or  fifteen  peata, 
and  put  them  upcm  the  top  of  the  kitchen  fire,  upon  edge  :  they  will  soon  draw  up  the 
coal  fire,  and  hecorae  red  hot  in  a  short  time :  after  being  turned  about  once  or  twice, 
and  done  with  smoking,  they  are  charred,  and  may  be  removed  to  the  stores :  if  more  is 
wanted,  pat  on  another  supply  of  peat,'and  manage  it  as  aboTe.** 

By  this  plan  a  supply  of  the  best  charred  peat  may  be  obtained,  while,  at  the  same 
tinae,  the  kitchen  &e  m  kept  np.  This  charred  peat,  when  burned,  is  ftee  from  snMte 
and  saiphmeoas  ▼apoors,  and  is  ranch  fitter  for  wanning  beds  than  coal,  which  always 
has  some  soiphsr :  the  charred  peat  gives  out  no  smell ;  but  it  is  to  be  observed,  that  it 
has  all  the  dangerous  eflfects  of  chareoal,  which  we  have  described. 

SscT.  VL — PKiPASSD  rasL. 

451.  In  England,  we  are  so  accnstomed  to  a  good  coal  fire,  that  we  do  not  perceive 
that  inel^ance  in  its  appearance,  which  has  sometimes  strack  those  who  have  been 
Qsed  to  bom  wood.  Count  Romford,  in  one  of  his  early  essays,  observes,  that  "  nothing 
aniely  was  ever  more  dirty,  inelegant,  and  disgusting,  than  a  common  coal  fire." 

Moch  of  this,  however,  it  most  be  confessed,  is  now  done  away  with  among  us,  by  the 
neatness  of  the  grates  in  which  the  fuel  is  burned,  and  the  great  care  which  is  taken  to 
keep  our  firesides  clean.  No  doubt  improvements  may  still  be  made  by  a  careful  selec- 
tion of  the  kind  of  coals,  and  by  these  being  broken  nearly  to  certain  sizes,  and  mixed 
jodiciooaly  with  a  proper  prcqwrtion  of  smaller,  which  is  separated  by  screens. 

458.  In  cmniiries  vkere  fud  it  scarce  and  dear^  attempts  are  made  to  cause  what  they 
have  to  go  as  fhr  as  possible.  In  several  parts  of  Germany  and  Flandera,  particularly  in 
the  Doclues  of  Julieis  and  Bergen,  where  coals  are  used  as  fuel,  though  not  plentiful, 
and  of  an  inferior  quality,  they  are  always  prepared  before  they  are  burned.  They  are 
pounded  to  powder,  mixed  up  with  an  equal  weight  of  clay,  and  a  sufficient  quantity  of 
water  to  lonn  the  whole  into  a  mass,  which  is  Imeaded  together  and  formed  into  square 
cakes,  which  are  aAerwaitl  well  dried,  and  kept  in  a  diy  place  for  use ;  and  it  has  been 
fiWDd  by  kmg  experience  that  the  expense  attending  this  preparation  is  amply  repaid  by 
the  improvement  of  the  fuel.  The  eoals  thus  mixed  with  clay  not  only  bum  longer,  but 
give  Duich  more  heat  than  when  they  are  burned  in  their  erode  state. 

Bat  in  Eaf^nd,  where  coals  are  abundant  and  labour  is  dear,  we  cannot  expect  that 
much  pains  will  be  taken  on  this  subject  for  the  mere  purpose  of  economy :  probably  its 
complete  stody  win  be  reserved  for  posterity,  when  our  coal  fields  begin  to  be  exhausted. 
Nevertheless,  attempts  have  been  made  to  produce  here  a  better  or  a  more  economical 
fuel  than  coal ;  and  several  patents  have  been  taken  out  for  this  purpose.  The  mixture 
of  Bman  coal  with  clay  has  been  tried,  and  formed  into  square  nieces ;  but  though  those 
ham  very  well  and  give  out  much  heat,  they  are  objectionable,  from  the  large  quantity  of 
ashes  winch  they  necessarily  leave. 

On  visiting  Uie  ooal  districts,  it  is  impossible  not  to  see  with  regret  enormous  quanti' 
ties  of  small  coal,  called  dock,  lying  near  the  coal  shafts,  exposed  to  the  weather  and  to- 
tally ne^ected :  one  might  suppose  that  it  was  possible  to  convert  this  to  some  useftd 
|Mirp|ose,  pertiaps  to  make  a  cheap  Itael  for  various  purposes ;  and  the  writer  of  this  art^ 
de,  in  hh**  Leetores  on  Geology,*'  in  1827,  at  Birmingham,  Dudley,  and  the  environs^ 
pointed  out  distinctly  the  neglect  of  this  material,  and  suggested  modes  in  which  it 
■q^  be  lemlered  aTaflable  as  fuel. 

A  variety  of  mixtures  have  since  been  tried,  of  small  coal  with  clay,  bitunen,  tanner's 
WBsfe,  peat,  sawdast,  and  other  infiammable  substances.  Some  of  them  promise  to  be 
advaottgeous,  partienlarly  in  steam-engines  for  navigation. 

463.  Cow  dmng  is  used  as  a  fuel  in  many  jkarts  of  the  werid ;  even  in  some  parts  ol 
Sritain.  where  better  fiiel  is  scarce,  and  the  people  very  poor.    When  thoroughly  dried 
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it  burns  slowly,  fonoing  a  remarkable  contrast  to  thorns  and  furae.  Dr.  Clarke,  in  Ins 
Travels,  informs  as,  that  the  common  fuel  used  by  the  inhabitants  of  Egypt  is  prepared 
^m  a  mixture  of  camel's  dung,  mud,  and  straw,  or  the  stalks  of  any  other  plants :  these 
ingredients  being  mixed  as  a  paste,  they  collect  it  into  balls,  which  are  flattened  upon 
the  walls  of  their  huts  for  drying  in  the  sun,  and  made  into  circular  cakes.  The  same 
custom  preTails  in  Persia  and  Arabia,  where  wood  is  scarce. 

454.  Sea  wrack,  or  fitcus,  forms  a  tribe  of  marine  plants,  which,  when  cut  off  tiie 
rocks,  and  driven  ashore  by  tides  and  storms,  and  dried,  is  used  for  fuel  in  some  places 
on  the  seacoast  where  a  better  material  is  not  to  be  had,  or  is  too  expensive,  as  in  part* 
W  Sweden. 

Shot.  VII. — liquid  pdbl. 

455.  The  fluid  inflammables,  as  fat  and  essential  oils,  bitumens,  drc,  so  much  used  fur 
light,  are  occasionally  employed  also  as  fuel  for  giving  heat ;  although,  in  this  country, 
on  account  of  their  great  price,  they  are  used  only  on  a  small  scale,  and  where  a  gentle 
or  slight  degree  of  heat  is  sufficient. 

456.  Alcohol,  when  pure  and  free  from  water,  is  as  convenient  and  manageable  a  fuel 
for  producing  a  moderate  and  gentle  heat  as  can  be  desired.  It  is  burned  in  a  lamp,  and 
its  flame  is  perfectly  clear,  of  a  pale  blue  colour,  and  free  from  any  kind  of  soot :  it  can 
easily  be  made  to  burn  slower  or  faster,  and  to  produce  less  or  more  beat,  by  changing 
the  size  or  number  of  the  wicks  upon  which  it  bums  ;  for  as  long  as  these  are  fed  with 
spirit  in  a  proper  manner,  they  continue  to  yield  flame  of  precisely  the  same  strength. 
The  cotton,  or  other  materials  of  which  the  wick  is  composed,  is  not  scorched  or  con- 
sumed in  the  least,  because  the  spirit  in  which  it  is  constantly  soaked  is  incapable  of 
becoming  hotter  than  174*^,  as  above  that  temperature  it  boils  and  is  evaporated ;  and 
that  heat  is  not  sufficient  to  inflame  the  wick.  It  is  the  vapour  only  that  rises  and  is 
inflamed :  the  outer  parts  of  the  flame  are  the  hottest,  being  most  remote  from  the 
wick,  and  where  only  the  combustion  is  going  on,  in  consec^uence  of  communication  and 
contact  with  the  air.  At  the  same  time,  as  the  alcohol  is  totally  volatile,  it  does  not 
leave  any  flxed  matter,  which,  by  being  accumulated  on  the  ^ick,  might  render  it  foul 
and  fill  up  its  pores.  The  wick,  therefore,  continues  to  imbibe  the  spirit  as  freely,  afler 
some  time,  as  it  did  at  the  first.  These  qualities,  however,  belong  only  to  a  spirit  that 
is  pure.  If  it  be  weak,  and  contain  water,  the  water,  being  less  volatile  than  the  spirit, 
does  not  evaporate  so  fast  from  the  wick  as  the  more  spirituous  part ;  and  the  wick  be- 
comes, afler  some  time,  so  much  soaked  with  water>  that  it  does  not  imbibe  the  spirit 
properly :  hence  the  flame  becomes  weaker,  and  at  last  is  extinguished,  the  remains 
of  the  spirit  having  too  much  water  to  burn.  Were  it  not  for  the  expense,  therefore, 
we  should  always  use  pure  alcohol :  but  common  spirit  of  wine  is  generally  employed, 
and  is  found  extremely  useful  for  table  teakettles,  apparatus  for  making  coffee,  heating 
a  little  water,  and  a  variety  of  similar  purposes.  The  products  of  the  combustion  are 
only  carbonic  acid  and  water ;  and,  owing  to  the  combination  with  oxygen,  the  weight 
of  the  water  produced,  but  which  dissolves  in  the  air,  exceeds  that  of  the  alcohol 
consumed. 

Spirit  of  wine  is  probably  the  most  portable  kind  of  fuel,  and  was  employed  in  this 
way  by  Sir  Edward  (then  Captain)  Parry  in  his  expedition  undertaken  with  a  view  to 
reach  the  North  Pole.  His  account  of  it  runs  thus :  "  Our  fuel  consisted  of  spirits  of 
wine,  of  which  two  pints  formed  our  daily  allowance,  the  cocoa  being  cooked  in  an  iron 
boiler  over  a  shallow  iron  lamp,  with  seven  wicks  ;  a  simple  apparatus,  which  answered 
our  purpose  remarkably  well.  We  usually  found  one  pint  of  the  spirits  of  wine  sufll- 
cient  fur  preparing  our  breakfast,  that  is,  for  heating  twenty-eight  pints  of  water,  though 
it  always  commenced  from  the  temperature  of  32°.  If  the  weather  was  fair  and  calm, 
that  quantity  of  fuel  brought  it  to  the  boiling  point  in  about  an  hour  and  a  quarter  ;  but 
more  generally  the  wicks  began  to  go  out  before  it  had  reached  200°.  This,  however, 
made  a  very  comfortable  meal  to  persons  situated  as  we  were." — Parry* a  Voyage. 

AJSiT.  Fat,  oil,  or  taUow  gives  a  higher  temperature  than  ^spirits  of  wine,  but  a  common 
wick  produces  much  smoke  and  soot.  A  cluster  of  several  small  wicks  somewhat 
diminishes  the  evil.  A  lamp  of  this  kind,  and  of  considerable  size,  is  occasionally  en^ 
ployed  in  portable  apparatus  for  cooking ;  and,  when  confined,  the  heat  is  sufficient  to 
dress  meat  in  various  ways.  The  Greenlanders  and  Esquimaux,  in  Baffin's  Bay,  have 
no  other  fire  or  method  of  producing  heat  than  by  means  of  lamps  with  fish  oil,  and  wicks 
of  moss.  Over  such  lamps  their  cooking  vessel  of  potstone  is  suspended,  containing  the 
flesh  of  deer,  seals,  or  fish.  By  employing  an  Argand*s  lamp,  the  smoke  is  consumed ; 
and  chemists  find  this  to  be  a  very  convenient  method  of  applying  a  considerable  degree 
of  heat  in  small  distillations  and  other  processes.  In  this  case  the  chinmey  of  the  lamp 
is  made  of  copper  instead  of  glass. 

458.  Oil  of  turpentine  mixed  toith  water  and  alcohol  has  been  tried  with  success  for  bom- 
iog  in  a  lamp  for  the  purpose  of  giving  light  and  heat.  An  apparatus  for  this  purpose 
was  contrived  by  Mr.  Morey  in  the  United  States,  and  mentioned  favourably  in  Silliman^a 
Journal.    The  mixture  is  put  into  a  tin  cylinder,  which  is  heated  by  means  of  a  common 
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tamp.  Tbe  ▼apoon  from  the  xnixtare  are  made  to  iasae  through  small  holes  at  the  top, 
where  they  are  inflamed,  and  this  flame  may  be  employed  in  warming  a  building,  coofc- 
mg,  or  for  any  similar  purpose. 

459.  OS  tf  Hayentmt  mixed  vnlhfat  oU  has  likewise  been  employed  where  a  very  larfe 
quantity  of  flame  has  been  required,  as  in  contrivances  for  heating  water. 

Sect.  VIII.— coal  gas. 

460.  Among^  fKsdern  im^0vennenU  may  be  enumerated  the  application  of  coal  gas  as  a 
faeL  AJthoQgh  it  is  chiefly  employed  for  illumination,  it  is  likewise  on  some  occasions 
socceasfuUy  used  for  giving  heat,  and  has  been  already  adverted  to  in  Bode  II.,  **  On 
Waimiog  Buildings."  In  our  description  of  culinary  apparatus,  we  shall  mention  some 
iastances  where  it  has  been  tried  with  this  view.  It  is  continually  employed  in  manu- 
factoiies  as  a  substitute  for  the  oil  used  in  the  lamps  for  soldering. 

Sect.  IX. — ^icoboiiy  of  vcbl,  and  ooiiparativk  ■■athio  rowass  or  thk  vakioos  uhda. 

461.  In  some  parts  of  the  world  fuel  is  so  plentiful,  that  the  study  of  economy  in  this 
aitide  is  little  worthy  of  attention.  In  the  wilds  of  America,  or  some  other  new  settle- 
meats,  wood  oosts  nothing  but  tbe  trouble  of  felling  and  splitting,  and  the  consumption 
of  it  is  sometimes  a  eonventenee ;  but  in  countries  long  inhabited,  and  where  cuitiva- 
tioD  has  destroyed  the  natural  growth  of  timber,  this  kind  of  fuel  has  become  expensive 
In  England,  in  many  districts  where  coal  is  worked,  and  the  price  of  it  is  low,  much  at- 
tempt at  economizing  may  seem  almost  superfluous ;  but  that  is  not  the  case  in  all  parts 
of  the  kingdom,  and  tbe  expense  of  carriage  being  considerable,  would  give  importance 
to  aU  inventions  that  tend  to  redoce  the  necessary  consumption. 

463.  In  tif  fireplaces  of  our  apartment*  and  kitehenSf  as  they  ipere  constructed  forty  years 
ago,  the  waste  of  fuel  was  excessive.  Although  we  are  under  infinite  obligations  to 
Count  Romford  ibr  the  plain  practical  rules  for  eflfecting  the  greatest  saving  in  fuel, 
throagh  which  numerous  improvements  have  been  effected,  yet  this  subject  is  far  from 
^mggeseraHy  understood ;  nor  can  it  be,  until  the  philosophical  principles  upon  which  it 
depends  are  more  particularly  studied  than  they  are  at  present  by  those  who  are  concerned. 

463.  /ji  our  descriptions  of  the  modes  oftDarming  and  ventilating  our  domestic  edifices,  and 
%f  fitting  up  kitchens  and  the  various  apparatus  for  culinary  purposes,  the  reader  will  find 
same  remaiics  on  this  subject,  and  examples  of  the  best  modes  at  present  employed  of 
economizing  fuel ;  lor  all  directions  with  this  view,  to  be  useful,  should  be  accompanied 
by  application  to  practice.  Some  there  are  who,  having  no  taste  for  economy  of  any 
tiui,  have  endeavoured  to  turn  the  economy  of  fuel  into  ridicule,  and  to  represent  it  as 
■ot  worth  the  pains  and  time  bestowed  upon  it ;  but  it  should  be  observed,  that,  even 
ahhsQgfa  there  may  be  some  truth  in  this  remark  as  applied  to  particular  instances,  yet 
it  is  one  thing  to  establish  a  principle,  and  another  to  determine  when  and  how  far  it  is 
aaefiil  to  apply  this  principle.  All  experiments  demonstrating  how  any  effect  can  be 
prodnced  by  a  diminution  of  trouble  or  expense  must  be  of  value  as  matter  of  science, 
although  the  propriety  and  occasion  of  adopting  the  improvement  made  must  be  deter 
mined  by  various  ciroomstances.  We  cannot,  therefore,  consider  any  successful  at- 
tempt to  ecoDooiize  fuel  as  entirely  without  value,  in  a  general  view,  since  one  improve- 
ment /requently  leads  to  another,  perhaps  of  greater  value.  We  feel  it  necessaiy; 
however,  to  put  our  readers  upon  their  guard  against  the  numerous  puffs  and  quacking 
adTertisemeots  respecting  pretended  savings,  by  the  adoption  of  newly-contrived  appara- 
tus finr  waimini^  and  coolung.  Many  of  tb^se  contrivances  are  altogether  ineflective^ 
others  are  of  so  complicatiMl  a  construction,  and  so  liable  to  be  out  of  order,  that  no 
saving  can  compensate  for  the  trouble  attending  them,  and  the  diflSculty  of  teaching  ser- 
vants their  use,  together  with  the  expense  of  repairs  and  alterations.  Those  who  wish 
to  engage  in  experiments,  have  a  taste  for  such  inventions,  and  who  can  manage  them 
themselves,  may  make  great  and  real  improvements.  But  to  economise  fuel,  an  article 
of  such  vast  importance,  and  to  apply  it  in  the  most  judicious  manner,  the  nature  and 
properties  of  the  various  combustibles  must  be  studied,  as  well  as  the  philosophical  priA- 
sipies  upon  which  combustion  depends,  without  which  all  endeavours  at  improvement 
moat  be  useless ;  and  it  will  ^so  be  necessary  to  obtain  accurate  information  respecting 
what  has  abeady  been  done,  lest  inventions  should  be  made,  and  supposed  to  be  original, 
that  have  been  already  long  known. 

464.  Wkk  resped  to  ike  azuintity  of  heat  that  may  he  oibtained  from  the  several  combustibies 
when  a  comparison  is  maae,  they  should  all  be  burned  in  the  same  way.  One  method 
employed  for  this  comparison  has  been  to  ascertain  the  quantities  of  ice  that  could  t>e 
ine&ed  bj  a  pound  of  fuel,  which  is  tiius  stated  : 


One  pound  sf  Melts  of  ice 

Good  coal 90  lbs. 

Coke 84 

Chareoalofwood  .        .    95 

Wood 32 

Peal 19 

Hydiogen  gas    .  -370 


One  pound  of  Melts  of  ice 

Carburetted  hydrogen  .    86  lbs. 

Olive  oil  .      '  .        .        .        .  180 

Wax 110 

Tallow 105 

Sulphur W 
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The  beating  efiects  of  fuel  will  likewise  depend  very  much  upon  the  apparatos  «■► 
ployed,  the  subject  to  be  acted  upon,  and  the  quality  of  the  fuel.  Thua,  if  a  boiler  is  U 
be  heated,  the  fuel  that  gives  out  flame  will  be  most  effectual  by  striking  upon  the  bot- 
tom of  the  boiler,  whereas,  in  heating  apartments  by  open  fires,  it  is  the  steady  radiant 
heat  that  we  depend  upon,  and  not  the  flame :  therefore,  strong  Newcastle  coal,  when 
brought  to  a  red  heat,  and  still  more,  coke,  will  be  more  eflectual  than  Staffordshire  coal, 
that  blazes,  but  which  is  soon  obscored  by  ashes ;  and  both  these  will  warm  more  eflect- 
ualiy  than  wood  that  has  ceased  to  blaze. 

465.  Every  kM  cffiid  shmid  b$  kept  at  dry  at  foenbU.  When  impn^rly  exposed  to 
the  weather,  or  put  into  damp  places,  a  great  deal  of  its  material  when  bnming  is  em- 
ployed in  converting  the  water  it  contains  into  vapour,  which  escapes  up  the  diimney, 
carrying  with  it  the  heat  that  was  necessary  for  its  conversion,  and  which  might  have 
been  employed  in  giving  warmth  where  it  was  wanted.  Count  Rumford  found  that  un- 
seasoned wood  contained  about  one  third  of  its  weight  of  water,  and,  oonseqaently,  pro- 
duced much  less  effect  in  boiling  water  than  the  same  quantity  of  dry  wood.  The  same 
remark  will  apply  to  coals ;  but  there  are  other  reasons  why  it  is  sometimes  useful  to 
damp  small  coal  slightly.  When  perfectly  dry,  th^  are  apt  to  run  to  waste  among  the 
ashes.  A  little  dampness  causes  the  dust  of  caking  coals  to  adhere  together  till  the  heal 
fuses  it  into  a  mass,  which  is  then  broken  up  by  the  poker. 

8kOT.  X. — ePONTANBOUt   OOXBVtTIOH. 

466.  Serious  accidents,  and  often  considerahle  confiagraHonsy  have  frequently  been  occa- 
sioned by  substances  taking  fire  of  themselves ;  and  it  is  proper  to  know  what  materials 
are  liable  to  spontaneous  inflammation.    The  following  are  examples : 

467.  Sulphur  and  iron  filings  moistened  and  buried  in  the  ground,  or  laid  in  a  heap,  will 
inflame  in  a  few  days. 

468.  Iron  pyrites^  composed  of  sulphur  and  iron,  found  naturally  in  coals,  when  laid  m 
a  heap  in  the  coal  mines,  often  takes  fire,  and  burns  for  a  long  time,  and  ships  freighted 
with  coal  have  been  set  fire  to  from  the  coal  containing  too  much  of  this  substance. 

469.  Chips  of  wood  imprtpuUed  with  ^urpeiUtne,  if  laid  tpgether  in  a  heap,  will  bursl 
into  a  flame  in  twenty  or  thirty  hours.  This  has  been  observed  in  manufactories  of  oil 
of  turpentine,  when  the  chips,  which  the  raw  turpentine  brought  from  Anaerica  contains, 
have  been  separated  by  straining. 

470.  The  mixture  used  at  theatres  for  a  red  light  has  ignited  spontaneously  when  a  paper 
parcel  containing  a  pound  of  it  was  laid  by  on  a  shelf.  This  powder  consists  of  nitrate 
of  strontium,  sulphur,  chlorate  of  potash,  sulphuret  of  antimony,  and  a  little  lampUedc 

471.  Peat,  when  charredf  is  very  apt  to  take  fire  of  itself. 

472.  Wool  that  is  tauch  oiled,  and  laid  by  in  qiiantities,  has  been  known  to  inflame 
spontaneously. 

473.  Tow  with  lampblack  and  oil  is  extremely  liable  to  spontaneous  inflammation.  BoCk 
these  last  have  frequently  been  the  cause  of  places  where  they  were  kept  being  set  fire 
^o  without  the  cause  having  been  at  first  suspected. 
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CRKMICAL  PBINCIPLEt  OF  VXlfTILATIOlT. 


474.  Perhaps  there  is  no  subject  of  equal  importance,  the  hunoUdge  of  which  is  Use  gmt^ 
erally  defused  than  that  of  VetUHation,  Though  the  fact  is  now  generally  admitted,  that 
pnre  air  ie  essential  to  health,  yet  in  what  that  purity  consists,  and  how  it  is  to  be  pre- 
served or  attained,  are  considerations  too  much  neglected.  We  will  endeavoar  to  place 
this  interesting  subject  in  a  clear  point  of  view ;  but  we  must  observe,  that,  to  put  io 
practice  the  best  modes  of  ventilation,  it  is  necessary  to  be  familiar  with  its  theoretical 
principles. 

475.  Jt  is  only  sinu  the  modem  diseooeries  in  pneumatic  chemistry,  respecting  the  compoe^ 
rum  of  atmospheric  air,  and  the  changes  effected  in  it  by  respiration,  that  rational  ideas 
have  been  entertained  on  this  subject.  When  mankind  were  in  utter  ignorance  as  to  the 
nature  of  air,  of  the  manner  in  which  it  supports  life,  and  of  the  causes  which  destroy  its 
salubrity,  we  cannot  wonder  that  the  necessity  for  a  strict  attention  to  ventilation  was 
not  very  obvious.  Practically,  indeed,  to  a  certain  extent,  it  was  known  that  there  was 
a  difference  between  good  and  bad  air ;  but,  as  the  nature  of  that  difference  was  not  as- 
certained, nor  in  what  way  air  becomes  vitiated,  it  was  impossible  to  know  the  meana 
of  preventing  it ;  but  now  that  science  has  developed  the  necessary  facts,  we  may  expeol 
that  this  valuable  part  of  domestic  economy  will  meet  wiUi  due  attention. 
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4r7t.  Wke*  tnmtmg  on,  eomhtuhen,  toe  shewed  that  the  air  of  our  atmospliere  is  nol,  aa 
was  fonneTl}  ^opposed,  a  simple  element,  but  that  it  is  essentially  composed  of  several 
lands  of  air  mixed  together,  Tix.,  oxygen  gas  and  nitrogen  gas,  with  a  small  proportion 
of  caxtonic  add  gaa,  together  v^ith  aqneoos  vapour.  AU  these  gases  are  highly  impor- 
tant ID  the  general  economy  of  nature ;  bat  our  present  object  is  to  point  out  in  what  way 
they  oootribnte  to  the  support  of  animal  life. 

477.  Air  is  et^aUud  to  the  extstenee  of  every  living  heing ;  nor  can  either  animal  or  vege- 
table come  to  life  if  this  element  be  entirely  excluded.  In  the  act  of  breathing  or  respira- 
tkn,  atmospheric  air  is  inhaled  or  drawn  into  the  lungs,  which  process  is  termed  inspirti>- 
IML    Ailer  a  very  Aon  time  the  air  is  again  sent  out  by  expiration^  when  it  is  found  to 
have  been  renmkably  altered  in  its  properties.    The  particular  nature  of  the  alteration 
can  only  be  explained  by  reference  to  pneumatic  chemistiy.    It  appears  that  the  lungs 
decompose  the  atmospheric  air,  and  separate  it  into  two  principal  constituent  gases ;  re- 
taining one  part,  the  oxygen,  for  the  support  of  life,  and  rejecting  another  part  which  is 
unfitted  for  this  purpose.  Since  the  oxygen  is  more  partieolarly  neceasary  for  maintain- 
ing the  vital  princii^  on  the  first  discovery  of  the  chemical  constitution  of  the  atmo- 
sphere, it  received  the  name  of  wtai  air — a  term  now  laid  aside,  or  only  occasionally 
employed.    The  fact  of  the  chemical  change  in  the  air,  by  breathing  it,  is  easily  aseer- 
tained  by  examining  it  pcevious  to  its  being  taken  into  the  longa,  and  afterward  when 
given  out.    One  hondTed  parts  of  common  or  i^tmospheric  air  consist  of  about  twenty 
pacta  of  oxygen  gas,  seventy-oine  parts  of  nitrogen  gas,  and  about  one  of  carbonic  aeid 
gas.  These  proportions  of  the  first  two  are  very  nearly  constant  in  whatever  part  of  the 
woiid  the  ahr  is  examined,  whether  at  land  or  at  sea,  in  doors  or  out  of  doors ;  but  the 
proportioa  of  carhonie  add  is  variable  according  to  the  place :  if  it  exceed  one  ^h  it 
win  be  /ataJ  to  the  animals  that  breathe  it. 

478.  The  nr^  loftm  txpdUifrom  ike  kmgtf  is  found  not  only  to  have  lost  a  considerable 
portioo  of  its  oxygen,  but  to  have  received  a  laige  proportion  of  carboaic  add  gas,  and 
likewise  of  aqueous  vapour :  the  quantity  of  nitrogen  being  diminished  in  a  snail  de- 
gree only.  That  much  watery  vapour  is  contained  in  the  breath  is  familiar  to  every 
one,  from  the  common  practice  of  moistening  substances  by  breathing  upon  them ;  and 
ttet  cariMmic  acid  is  given  out  at  the  same  time,  will  appear  from  the  following  ex- 
periment : 

Qnickiime  is  pore  lime  obtained  by  driving  off  the  carbonic  acid  by  heat  from  carbo- 
nate of  lime ;  and  this  quicklime  has  a  strong  attraction  for  carbonic  add  when  presented 
to  it  again.  Dinolve  some  qniddime  in  water  by  letting  it  remain  in  it  for  about  a  day ; 
the  dear  s.4otio&  is  caBed  lime  water.  Pat  some  lime  water  into  a  glass  vessel,  and 
having  prsvi  led  a  adiall  glass  tube,  or,  for  want  of  it,  a  straw,  place  the  end  of  the  tube 
in  the  water,  and  impel  the  breath  through  it  by  blowing  for  a  little  time.  The  water 
wfll  soon  begin  to  exhibit  a  mi&y  turbidness,  an  efihct  which  is  to  be  explained  in  the 
foDowittg  manner :  Though  quicklime  is  soluble  in  water,  carbonate  of  linw  is  not :  now 
the  hme  attracts  the  carlwnic  add  thrown  out  frtmi  the  lungs,  and  is  thus  converted  into 
the  insoluble  carbonate,  which,  in  consequence  of  its  insolubility,  appears  as  a  white 
powder  like  chalk,  producing  the  milky  appearance  through  its  suspension  in  the  water. 
This  eflect  appears  to  be  the  result  of  one  of  nature's  laws,  that  we  shall  thus  part  with 
a  quantity  of  carbon  which  has  been  taken  in  with  our  food,  but  which  is  more  than  suf- 
ficient for  the  animal  economy. 

479.  We  €ome  mew  to  eonnder  the  oxygaumo  fori  of  the  atmospheric  sir,  a  great  part  of 
which  w€  oboerved  wa»  retained  by  the  lungs.  By  experiments  varied  in  many  ways,  it  M 
foand  that  a  small  quantity  only  of  oxygen  is  contained  in  the  air  which  is  expired. 
When  treating  on  the  combustion  of  fuel,  we  showed  that  oxygen  was  necessary  to  ila 
support,  and  that  fod  would  not  hum  in  air  which  had  aheady  served  this  purpose.  The 
actioo  of  the  lespiratoiy  organs  appear  to  produce  an  effect  very  analogous  to  what  we 
perceive  in  comoustion :  the  oxygen  is  abstracted,  and  hence  it  must  follow  that  afar 
whicfa  has  served  to  support  life  by  being  breathed  will  be  as  unfit  for  mafantaining  lifo  or 
flame  as  that  whidi  has  passed  tlroogh  the  fire  and  has  supported  flame.  This,  accord- 
ingly, we  fiind  to  be  the  case. 

480.  If  we  were  to  breathe  the  same  air  ooer  and  over  again,  at  every  inspiration,  we  should 
abstract  a  fresh  portion  of  oxygen  from  it,  until  at  last,  having  entirely  consumed  the  oxy- 
geeooa  part,  the  remahider  would  be  incapable  of  maintaining  either  life  or  flame.   This 
fad  has  been  put  beyond  all  doubt  by  experiments  which  are  perfectly  demonstrative. 
A  JiUNise  was  confined  in  a  glass  jar  quite  closed,  so  that  no  air  could  get  dther  out  or 
in ;  aad,  eonseooently,  the  animal  confined  was  obliged  to  breathe  the  same  dr  oontinn- 
allj.     it  remaiijed  for  a  little  time  without  feding  any  inconvenience,  since  the  quantity 
of  air  ID  the  jar  was  at  first  sufilcient  to  supply  the  necessary  proportion  of  oxygen ;  but 
after  a  time,  as  this  diminished,  and  the  animd  was  obliged  to  inhale  nitrogen,  and  the 
oxygen  being  reduced  to  too  small  a  quantity  for  the  continuance  of  Ufe,  the  animal  ap- 
peared to  be  graduaOy  more  and  more  oppressed,  and  at  length  died  of  suflRMsation.    A 
li^bted  taper  was  now  introduced  into  the  air  in  vrhich  the  mouse  had  died,  and  it  was 
inatantly  extinguished ;  showing  that  the  oxygen  had  been  entirely,  or  almost  entirdv 
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abstracted ;  an  efibct  which  was  proved  by  an  accurate  chemical  examination  of  the  n> 

maining  air. 

This  instructive  experiment  will  serve  perfectly  to  illustrate  the  eflfect  produced  by  be- 
ing too  long  shut  up  in  small  or  confined  rooms,  without  sufficient  ventilation  or  change 

of  air. 

481.  We  shall  not  here  attempt  to  go  farther  into  the  subject  of  ammal  Physiology,  not 
(race  the  part  lohieh  oxygen  acts  in  the  support  of  life^  than  briefly  to  notice,  that  in  the 
well-known  circulation  of  the  blood  from  the  heart  to  the  superficial  parts  of  the  body, 
by  means  of  the  arteries,  and  back  again  to  the  heart  through  the  veins,  it  is  observed 
that  the  blood  which  had  become  dark-coloured  in  its  passage  through  the  veins,  has,  by 
being  brought  into  contact  with  the  fresh  air  inspired  by  the  lungs,  iu  florid  red  re- 
stored before  it  is  received  back  into  the  heart  to  renew  the  circulation ;  and  thus  it  is 
concluded  that  it  is  by  means  of  the  oxygen  that  its  vital  properties  are  kept  up. 

If,  therefore,  we  attempt  to  breathe  any  gas  containing  no  oxygen,  the  consequence 
will  be  suffocation,  from  the  want  of  the  supply  of  that  element  which  is  essential  da- 
ring every  minute  of  our  existence.  It  must  now  be  evident,  from  what  has  just  been 
said,  that,  if  we  continue  to  breathe  a  limited  quantity  of  air  over  and  over  again,  we 
must  by  degrees  deprive  it  of  the  whole  of  its  oxygenous  principle,  and,  since  what  re- 
mains would  be  unfit  for  the  support  of  life,  we  must  then  die  like  the  mouse  in  the  ex- 
periment. 

482.  Before  the  nature  of  atmospheric  air^  and  the  important  part  which  it  performs  in  re*- 
pirationt  and  the  preservation  of  life  and  health,  were  properly  understood,  it  is  not  surprising 
that  many  practices  and  customs  existed  extremely  destructive  to  health,  without  the 
cause  being  perceived ;  and  at  present  it  is  lamentable  to  observe  the  consequences 
which  still  frequently  result  from  ignorance .  in  regard  to  this  subject.  Persons  often 
sleep  or  pass  a  long  time  in  small  and  confined  rooms,  where  the  quantity  of  air  contain- 
ed in  them  most  luve  had  its  vital  principle  nearly  exhausted  or  so  much  reduced  as 
no  longer  to  be  fit  for  the  purposes  of  healthy  respiration. 

483.  Instances  almost  innumerable  might  be  adduced  of  serums  and  even  fatal  effects  pro- 
ceeding from  similar  causes.  We  shall  mention  one  which  has  also  been  quoted  lately 
on  the  same  subject  by  Dr.  Coombe.  In  the  Edinburgh  Advertiser  of  1st  March,  1833, 
we  are  informed  that  *'  a  distressing  circumstance  was  discovered  on  Wednesday  fore- 
noon, on  bcKird  the  Magnus  Troil,  Shetland  trader.  Captain  Ganson,  lying  at  Leith.  The 
master  and  mate,  who  are  brothers,  went,  as  usual,  on  Tuesday  night  to  sleep  in  the  cat>- 
in  of  the  vessel,  but  not  appearing  at  the  customaTy  hour  in  the  moniing,  the  crew  thought 
they  had  merely  slept  beyond  their  time.  A  little  time  having  elaj^ed,  they  were  re- 
peatedly called ;  but  no  answer  being  returned,  one  of  the  men  went  into  the  cabin, 
where  he  lound  the  two  brothers  almost  dead  through  suffocation.  It  is  thought  thai 
they  had  shut  the  companion  and  skylight  so  close,  that  they  had,  during  the  night,  ex- 
hausted the  whole  of  the  vital  air  necessary  for  respiration.  Medical  aid  was  procured." 
Captain  Ganson,  however,  it  appears,  did  not  recover,  but  died  convulsed  on  the  follow- 
ing morning.  A  similar  instance  is  stated  by  the  same  author  to  have  occurred  on  board 
a  French  ship  in  the  harbour  of  Jersey,  where  the  captain  and  mate  lost  their  lives  by 
BOflfocation,  in  consequence  of  sleeping  in  a  very  small  cabin,  the  door  of  which  was  so 
carefully  shut,  that  any  access  of  fresh  air  was  completely  prevented ;  and  accidents 
such  as  these  are  probably  more  frequent  than  is  generally  supposed.  But  instances  so 
fatal  seldom  occur,  because,  however  confined  apartments  may  be,  there  are  few  where 
there  are  not  some  openings  or  cracks  through  which  the  air  is  changed  in  some  degree. 
The  most  dreadful  example  on  record  of  the  destructive  consequence  of  an  inadequate 
supply  of  atmospherical  air,  exists  in  the  horrible  fate  of  146  Englishmen,  who,  in  1756, 
were  imprisoned  in  a  small  room  only  18  feet  square,  called  the  Black  Hole  of  Calcutta. 
There  were  only  two  very  small  windows  in  this  place,  and  as  both  were  on  the  same 
aide,  ventilation  was  impossible.  Soon  after  the  door  was  closed,  they  began  to  expe- 
rience heat  accompanied  by  intense  thirst ;  within  a  short  thne  many  became  delirious, 
and  at  the  end  of  six  hours,  96  were  relieved  by  death  from  their  torments.  In  the  morn- 
ing only  twenty-three  were  found  alive,  reduced  to  the  last  extremity,  and  of  these  a 
few  only  ultimately  survived. 

484.  Jt  must  be  obvious  that  the  greater  the  number  of  persons  whd  assemble  in  any  apart- 
ment, the  mare  quickly  they  must  consume  the  oxygen  of  the  air  contained  in  it ;  and  if  the 
Hipply  of  fresh  air  be  not  equal  to  the  consumption,  it  must  be  continually  more  and  more 
deteriorated,  until  at  last  it  becomes  highly  deleterious.  In  such  places,  the  candles  and 
lamps  also  contribute  to  destroy  the  vital  portion  of  the  air;  for  we  have  shown  that 
there  is  a  very  strong  analogy  between  combustion  and  respiration,  in  each  case  oxygen 
oeing  cunsunied,  and  carbonic  acid  given  out.  In  small  and  confined  rooms,  therefore^ 
many  lamps  or  candles  are  particularly  injurious  and  unhealthy. 

486.  A  very  simple  experiment  will  show  that  lights  consume  the  oxygenous  or  vital  pari  of 
the  air.  Pot  some  water  irto  a  dish,  and  having  fixed  a  short  taper  upon  a  flat  piece  of 
cork  or  wood,  light  it  and  set  :t  to  swim  upon  the  water ;  then  invert  a  tall  bell-glass  over 
the  taper.    At  first  the  light  «M1  bum  perfectly  well ;  but,  by  degrees,  it  wjp  soon  grow 


CHEMICAL   P&INCIPLB8   OF    VENTILATION.  ISO 

dim,  and  at  last  win  go  oat,  haring  consumed  all  the  oxygen,  and  the  air  remainiog  in 
the  jar  being  only  nitrogen.  The  air  will  not  appear  at  first  to  be  diminished,  because 
what  remains,  being  expanded  by  the  heat,  it  occupies  as  much  space  as  before ;  but 
when  the  air  cools  and  contracts,  the  water  will  rise  up  in  the  glass,  and  show  how 
much  air  has  been  destroyed  by  the  combustion.  If  the  bell-glass  is  so  contrived  that 
another  ligfated  taper  could  be  introduced  into  the  remaining  air,  tbe  latter  would  be 
found  incapable  of  supporting  the  flame.  From  a  variety  of  chemical  experiments,  whidi 
caaooc  be  detailed  in  this  ^ace,  it  is  easy  to  demonstrate  that  it  is  the  oxygen  alone, 
and  not  tbe  nitrogen,  which  is  consumed  by  the  flame :  an  animal  introduced  into  the 
residual  air  will  die  immediately. 

486.  li  is  a  beautiful  provisian  of  nature,  that,  even  without  our  being  aware  of  it,  w« 
are  prerented  from  immediately  inhaling  again  the  impure  and  poisonous  air  which  we 
throw  out  in  breathing.    When  it  issues  from  the  chest,  being  heated  nearly  to  the  tern* 
pereture  of  the  body,  or  98*=^,  it  is  dilated,  and,  consequently,  rendered  specifically  lighter 
than  the  surrounding  atmosphere :  hence  it  instantly  ascends,  as  wood  from  the  bottmn 
of  water ;  and  before  the  next  inspiration,  it  is  removed  out  of  the  way,  gtring  place  to 
purer  air.    But  this  natural  ventilation,  as  it  may  be  called,  is  complete  only  while  we 
are  in  the  open  air :  when  we  are  shut  up  in  an  apartment,  the  vitiated  air  rises,  but  it  is 
stopped  at  the  ceiling,  and  preserves  its  lolly  situation  only  so  long  as  its  elevated  tem- 
perature remains  -,  when  it  has  gradually  given  out  its  surplus  heat  to  the  walls  of  the 
room,  it  becomes  of  the  same  density  as  the  rest  of  the  air,  mingles  with  it,  and  thus  de- 
scends to  our  level,  where  we  are  liable  to  inhale  a  part  of  it  again,  together  with  the 
porer  portion.  From  this  it  i»  evident  that  the  upper  part  of  a  room,  next  the  ceiling,  is  the 
place  where,  ia  general,  the  worst  air  is  collected,  and,  of  course,  that  this  is  the  plaee 
for  lettipg  it  out :  but  it  must  be  recollected  that  no  air  can  make  its  escape  from  the 
room  exoepi  an  equal  quantity  enter  to  supply  its  place ;  and  it  follows  that  there  should 
be  a  ooDthvance  somewhere  for  the  admission  of  fresh  air,  and  the  lower  part  of  a  room 
is  tbe  proper  situation  for  this  purpose.   This  last  observation  will  be  reconsidered  when 
we  describe  the  practical  methods  to  be  adopted  in  ventilation. 

487.  //  is  evidemi,  tUso^  from  what  we  have  said,  that  in  crowded  rooms,  if  no  judicious 
means  are  employed  for  getting  rid  of  the  bad,  and  the  introduction  of  good  air,  that 
what  has  been  exhaled  by  one  person  will  be  breathed  by  another,  the  poisonous  air 
which  each  person  gives  out  mingling  w*th  the  mass,  and  vitiating  it.  Such  an-  atmo- 
sphere, consisting  of  good  and  bad  air  m  ced  together,  may  not  be  immediately  danger- 
ons,  although  extremely  unhealthy :  the  .regree  of  its  insalubrity  must  depend  upon  the 
onmber  of  persons  collected  together,  and  the  more  or  less  confined  nature  of  the  place. 

488.  It  is  eaieulated  that  ea/ch  person  coir  mmes,  on  an  average,  fioe  cuhie  feet  of  air  in  an 
hssr,  or,  in  other  words,  deprives  oxygen  of  such  a  quantity  of  atmospheric  air.  If  a 
hundred  peraons,  therefore,  were  confined  in  a  room  80  feet  long,  26  broad,  and  80  high, 
the  whole  air  in  that  apartment,  consisting  of  32,600  cubic  feet,  unless  renewed,  would  be 
Doxiotts  and  dangerous  to  breathe  in  about  four  houre  and  a  half.  Is  it  wonderful,  then, 
that  crowded  rooms,  heated  and  close,  where  routs  and  assemblies  are  held,  theatres,  and 
other  places  of  pobUc  amusement,  and  even  churehes,  should  be  so  pernicious  to  the 
health  of  those  who  frequent  them,  where  proper  ventilation  is  neglected  1  For  besides 
the  destruction  of  oxygen,  or  vital  air,  the  great  inerease  of  carbonic  acid  gas,  together 
with  the  Doxioas  effluvia  from  other  causes,  tend  to  vitiate  the  air  in  a  very  great  degree. 
The  additional  deterioration  of  the  air,  produced  by  many  lights,  will  be  allnded  to  af* 
terward. 

488.  From  oar  having  stated  that  it  is  the  oxygen  alone  which  sujfporta  life  m  respiraiUm, 
and  that  air  deficient  in  oxygen  is  unhealthy,  it  may  perhaps  be  supposed  that  an  atmo- 
sphere of  pure  oxygen,  or  one  having  more  than  its  usual  quantity,  would  be  eminently 
salubrious.  This,  however,  is  not  the  case ;  an  increase  of  the  usual  proportion  of  this 
gas,  which  can  be  artificially  given,  is  found  to  give  too  strong  a  stimulus  to  the  system, 
and  fever  would  be  the  result :  we  should,  in  fisict,  bum  out  too  soon,  like  a  wooden 
splinter  in  a  jar  of  oxygen. 

490.  Health  demands  that  the  usual  and  natural  proportion  in  the  constituents  of  air  should 
he  nothn'  increased  nor  diminished,  except  in  a  very  minute  degree ;  and  by  the  most 
wonderiU  contrivance  of  Providence,  the  proportion  is  preserved  nearly  the  same,  at  all 
times  and  in  aU  i^ces,  as  we  have  already  stated.  And  here  we  may  perhaps  be  excused 
Ibr  departing  for  an  instant  from  what  is  strictly  our  subject,  to  point  out  aremaikable 
proof  €tf  wise  design.  The  carbonic  acid,  produced  by  combustion  of  all  kinds,  and  by 
the  respiration  of  animals,  and  which  might  in  time  vitiate  the  whole  atmosphere,  is  con 
snmed  by  the  vegetable  creation,  to  which  it  serves  as  a  pabulum  or  food,  in  the  same 
manner  as  oxygen  does  to  animals.  Nay,  more ;  vegetables,  at  the  same  time  that  they 
attract  and  retain  carbonic  acid,  give  out,  in  sunshine,  pure  oxygen  gas.  Thus,  vegeta- 
bles improve  the  atmosphere  when  it  has  been  deteriorated  b^  animals. 

But  notwithstanding  the  consumption  of  oxygen,  or  the  vital  principle  of  the  ahr,  by 
oombostion  and  respiration,  and  its  rapid  abstraction  in  confined  apartments  and  other 
places  in  doors,  tl*^  is  not  so  considerable  as  to  a^-       <«  general  atmosphere,  or  the  air 
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out  of  doovB,  yery  BensiUy :  still  we  know  ftiua  the  above  reasoning  that  it  most 
from  the  vbore  processes,  were  it  not  renewed. 

491 .  When  Atmiufkeru  ^  iULM  fir9t  dUcooertd  to  be  compoged  of  oxygen  4Lni  nkngen^  ami 
that  the  former  iMts  the  principtd  supporter  of  life,  it  was  rery  naturally  supposed  that  the 
air  of  those  countries  which  were  known  to  be  Tery  healthy  would  be  found,  upon  wtt- 
alysis,  to  contain  more  than  the  usual  proportion  of  oxygen  ^  and,  on  the  contra^,  that 
those  which  were  unhealthy  would  be  deficient  in  that  principle.  Upon  making  carelul 
experiments,  however,  with  a  view  to  determine  whether  this  was  the  case,  the  result 
did  not  prove  it ;  for  portions  of  air  being  taken  from  the  open  fields,  from  hills,  from  the 
oea-side,  from  towns,  even  from  prisons,  were  examined,  and  the  proportion  of  oxygen 
was  found  to  be  the  same  in  all.  It  is  evident,  then,  that  the  salubrity  or  ineaiubnty  of 
air  out  o(  doors  does  not  depend  upon  the  proportions  of  the  elementary  principles,  oxy- 
gen and  nitrogen,  they  being  the  some  everywhere,  but  rather  upon  the  absence  or  addi* 
lion  of  some  other  invisible  substances,  some  of  which  may  be  of  a  highly  deleterious  na- 
ture. Thus  carboaie  add,  sulphuretted  hydrogen,  or  carburetted  hydrogen  may  abound, 
or  even  some  other  gaseous  matters ;  or  unknown  vapours  may  be  mingled  through  the 
air  of  particular  places„rendering  them  unhealthy.  li  is  well  known  that  some  of  these 
noxious  gases  are  disengaged  tmm  marshes,  stagnant  waters,  common  sewers,  and  all 
plaices  where  animal  or  vegetable  substances  are  in  a  state  of  putrefaction ;  and  other 
deadly  poisons  may  be  difltoed  throngfa  the  atmosphere,  which  the  skill  of  the  chemist 
does  not  enable  him  to  detect. 

49t.  The  snlject  of  ventilation  ie  not  eonfinei.  to  ihe  dwdling^hcnse  alone,  hut  extendi  to  tie 
str  of  cities  and  towns.  It  is  scarcely  necessary  to  allude  to  the  innumerable  sources  of 
deleterious  vapours,  exhalations,  odours,  and  gases,  that  are  constantly  generated  in 
cities  where  there  is  a  deficiency  in  sewers,  pavements,  water,  and  general  habits  of  or- 
der and  cleanliness.  This  subject,  fortunately,  has  attracted  much  attention,  and  we 
may  be  excused  for  not  pointing  out  many  facts  that  are  now  beginning  to  be  pretty  gen- 
erally known ;  but  the  subject  is  too  important  to  be  entirely  passed  over.  Hrsiory  in- 
forms us  that  pestilence,  the  scourge  of  society,  has  prevailed  finequently  and  virulently 
in  ages,  countries,  and  even  districts,  in  which  cleanliness  and  the  proper  ventilation  of 
houses  have  been  little  considered.  Without  entering  on  the  various  theories  respecting 
the  exciting  causes  of  pestilential  disease,  a  little  research  will  afR>ni  sufficient  proofs 
that  want  erf*  cleanliness  has  been  a  princip^  cause  of  their  aggravation  and  rapid  diffa- 
ston.  If  we  read  the  account  of  onr  own  metropolis  during  the  last  calamitous  visitation 
of  the  plague,  in  1665,  and  compare  it  with  its  present  state,  we  may  convince  ourselves 
that  our  present  exemption  from  the  recurrence  of  such  an  evil  is  secured  to  us  on  more 
grounds  than  those  of  precautionary  laws  of  quarantine.  At  that  period  in  the  histoiy  of 
this  vast  city,  the  streets  were  narrow,  the  houses  projecting  in  the  upper  stories,  and 
the  spaces  between  them  crowded  with  large  signs  hung  across,  and  checking  the  free 
circulation  of  air,  essential  to  the  health  of  the  inhabitants.  To  the  miasma  constantly 
engendered,  and  rising  up  flrom  the  open  drains  and  neglected  sewera,  were  added  those 
caused  by  the  fermentation  of  heaps  of  rubbish  and  garbage  ejected  from  every  house, 
ind  which  the  inddent  inhabitants  could  scarcely  be  compelled  to  remove.  Nature  has 
provided  means  for  carrying  ofiT  impure  air,  and  replacing  it  with  such  as  is  suited  to 
animal  respiration ;  but  here  its  intentions  were  defeated,  both  by  the  construction  of 
the  buildings,  and  the  habits  of  the  people.  Nor  were  the  interior  arrangements  better 
calcidated  to  promote  health.  The  windows  were  small,  the  rooms  low,  the  floors  made 
of  clay  strewed  over  with  straw  or  rushes,  among  which  lay  rejected  fragments  of  food 
and  dirt  of  all  kinds.  Ventilation  was  totally  disregarded,  and  the  result  was  a  perpetual 
rscurrence  of  fcvera,  from  which  the  English,  at  that  time,  were  scarcely  ever  free.  In 
this  condition  of  thinn,  infectious  diseases  spread  with  a  dreadful  rapidity,  and  the  his- 
tory of  the  idague  by  Defoe  exhibits  the  condition  of  the  people  in  frightful  coloure.  It 
is  ahnoet  needtess  to  advert  to  the  improvements  that  have  probably  banished  pestilence 
in  its  aggravated  form,  and  rendered  our  metropolis  one  of  the  most  healthy  on  the  globe. 
The  principal  of  these  are,  undoubtedly,  well-constructed  sewera,  and  an  abundant  sup- 
ply of  watw ;  streets  wide,  well  paved,  nnd  kept,  if  not  as  clean  as  they  might  be,  yet 
far  more  so  than  formerly ;  large  sashes  to  open,  wooden  floora,  with  a  frequent  renewal 
of  the  papering  and  painting  of  the  interior,  and  open  chimney  fireplaces.  It  is  not  in- 
tended here  to  attribute  the  existence  of  pestilence,  cholera,  and  other  violent  diseases 
to  want  of  cleaakness  alone ;  they  may  originate  in  natural  causes,  though  unknown  to 
us,  but  it  appeare  firom  evidence  that  they  have  produced  the  most  fatal  ravages  where 
indolent,  filthy,  and  disorderly  habits  prevailed. 

Though  the  improved  state  of  knowledge  in  this  country  has  produced  the  most  happy 
efibets  in  averting  the  most  desolating  and  wide-spreading  evils  of  disease,  still  we  should 
rsc(dlect  that  the  same  causes,  though  acting  upon  a  smaller  scale,  will  always  tend  to 
produce  more  or  less  derangement  of  health. 

498.  The  great  imporlance  of  wntHaticn  must  be  perceived,  when  it  is  considered  that, 
altbough  respiration  may  proceed,  and  life  exist  for  a  time,  in  cases  where  the  atmo- 
spheric  air  is  vitiated  to  a  considerable  degree,  yet,  as  pure  air  is  essential  to  the  fuU  en- 
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fofment  of  health,  every  degree  of  vitiation  of  it  mist  be  prejudicial,  aKhough  this  effect 
may  noi  be  peieeived  imiiiediateiy.  It  has  been  wett  observed,  that  **  in  the  great  ma- 
iority  of  sitaatkms  to  which  man  is  exposed  in  social  life,  it  is  the  continued  or  reiterated 
appiieatioii  of  less  powerftil  causes  which  gradually,  and  often  imperceptibly,  unless  to 
the  rigilam  ejre,  effects  the  change,  and  ruins  the  constitution  before  danger  is  dreamed 
of;  aod  hence,  the  great  mass  of  human  ailments  is  of  slow  growth  and  slow  progress.** 
4M.  Ken/iZcirum,  m  the  meant  of  preventing  iiteasef  n  not  only  necessaiy  in  the  habita- 
tions of  the  Doorer  classes,  as  far  as  their  health  alone  is  concerned,  but  the  middle  and 
higher  ranks  of  the  community  have  an  almost  equal  interest  in  securing  good  ventila* 
tion  wherever  the  babitations  of  human  beings  are  to  be  found,  more  particularly  where 
they  are  crowded  together  in  towns  and  villages ;  since  disease,  once  generated  by  the 
neglect  of  ventilation  and  cleanliness,  spreads  its  frightfal  ravages  far  beyond  the  bound 
aries  of  filth  and  wretchedness,  and  falls,  as  a  punishment,  upon  those  whose  duty  it  was 
lo  have  been  the  gnaTdians  of  the  labouring  pcwr.  The  late  visitation  of  the  cholera  has, 
pertiaps,  done  more  to  place  this  subject  in  its  true  light  than  volumes  of  writing  could 
have  effected ;  and  there  cannot  be  a  doubt  hot  that  the  whitewashing,  cleaning,  and 
featiiating  of  the  bouses  of  the  poor,  during  the  prevalence  of  the  epidemic,  did  much  U^ 
check  its  pr ogreaa. 


CHAPTER  II. 
paACTxcK  or  vbhtilatiow. 


495.  Having  now  investigated  briefly  the  principal  causes  which  deteriorate  the  an, 
or  render  it  unhealthy  and  unfit  for  the  purposes  of  respiration,  it  is  necessary  that  we 
should  turn  oar  attention  to  the  means  of  preventing  this  evil,  or  of  correcting  it  when 
it  has  oeeuned.  Prevention  being  always  better  than  cure,  the  importance  of  under- 
standing the  causes  which  injure  the  salubrity  of  the  air  cannot  be  overrated,  since  this 
alone  can  enaMe  us  to  avoid  them*  To  remove  the  evil  when  it  has  already  taken  place 
is  more  dificoit,  but  still  partly  within  our  means. 

496.  &  is  un  error  to  svppou  that  air  can  become  unwholeaome  merely  ly  being  etag 
wjtf.  Pure  air,  like  pnre  water,  never  changes  of  itself,  however  long  it  may  be  kept ; 
but  it  may  have  iroptirities  miogled  with  it,  arising  flrom  various  sources,  without  these 
being  easily  discoverable.  In  this  manner  air  may  be  contaminated  if  shut  up,  an  effbct 
which,  indeed,  usoaily  takes  place,  it  being  the  great  receptacle  for  a  variety  of  invisible 
efflavis  and  vapours  that  rise  from  the  earth,  or  from  surrounding  substances.  The 
mciat  prudent  thing,  therefore,  is  nut  to  ose  air  that  has  been  long  pent  up,  but  to  change 
it  for  the  fresh  air  of  the  atmosphere. 

497.  li  btm  been  imagined  thai  fire  fuu  the  fower  offurifying  air  by  burning  and  destroy- 
big  the  nozioas  partteles  with  which  it  may  be  contaminated ;  and  as  a  remnant  of 
this  idea  itill  exists  in  the  minds  of  some  persons,  it  is  necessary  to  show  the  fallacy 
of  it.  Fire,  inatead  of  puriiying  air  by  burning  anything  in  it,  actually  vitiates  the  air 
which  has  passed  through  it,  as  we  have  shown,  by  its  abstracting  the  only  portion  of 
the  air  that  is  nsefid  in  supporting  life :  burned  air,  therefore,  or  what  has  gone  through 
the  fire,  instead  of  being  purified,  is  rendered  poisonous.  What  has  led  to  this  error 
has  been  the  observing  that  the  air  of  confined  places  is  often  improved  by  lighting  a 
fire  in  them ;  but  this  improvement  is  solely  owing  to  the  current  or  circulation  of  air 
that  is  prodoced,  and  the  oon8e<iuent  introduction  of  fresh  air :  if  the  fire  was  made  in 
a  confined  place,  where  no  change  or  current  of  air  could  lumpen,  as  in  a  room  without 
a  chimney,  so  far  firom  purifying  the  air,  it  would  render  it  doubly  noxious. 

4d8.  Fumigating  pastiles  are  preparations  formed  of  odoriferous  resins  and  other 
sobstances  to  be  bnn&ed  in  an  apartment  to  perfume  the  air,  either  as  a  luxury,  or  to 
overcome  some  disagreeable  odour.  It  was  supposed,  formerly,  that  the  burning  of 
aromatic,  resinous,  and  balsamic  substances,  had  the  property  of  purifying  tainted  air, 
and  destroying  contagious  miasnui ;  but  they  are  now  considered  as  wholly  ineffica- 
eiooa  for  this  purpose,  and  though  they  may  conceal  ofifbnsive  exhalations,  and  render 
them  Ins  diseoverabte  by  the  senses,  they  offer  only  a  deceitful  security.  Various 
mixtures  are  employed  for  making  pastiles ;  but  they  all  contain  charcoal  mixed  with 
Iragrant  materials,  as  benzoin,  balsam  of  Peru,  storax,  gam  benjambai,  oil  of  cloves,  and 
nutmegs,  mynh,  nitre,  mastich,  labdanum,  6lc.  ;  and  though  Uiese  odoriferous  gums 
produce  an  agreeable  perfume,  yet  the  vapours  of  the  charcoal,  instead  of  purifying  the 
air,  tend  to  increase  its  unwholesomeness  by  giving  out  carbonic  acid. 

499.  Since,  ttkeh  air  has  lost  that  constituent  ^  lohich  it  supports  life,  there  are  no  means 
a' restoring  it,  it  follows  that  our  only  resource  is  to  get  nd  of  the  foul  air,  and  to  re- 
paot  it  by  what  is  fresh  and  good.  The  mode  of  effecting  this  necessary  change  of 
the  air  of  apartments  constitutes  properly  what  is  termed  **  ventilation,"  a  term  deri* 
ved  from  the  Latin  word  signifying  loindy  the  motion  or  current  of  air  furnishing  the 
most  obvious  method  of  accomplishing  this  object. 
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600.  Before  we  proceed,  toe  must  beg  the  reader* e  atterUum  to  what  we  heme  stated  resp^ii' 
tng  the  air  being  a  tubstance  as  much  as  any  other  fluid ;  and  that  we  cannot  possibly  cause 
any  air  to  go  out  from  a  room,  except  an  equal  quantity  come  in  at  another  opening : 
ior  it  JB  a  law  of  nature,  that  every  place  which,  in  common  language,  is  said  to  be  emp* 
tyt  is,  and  must  be,  always  full  of  air:  if  we  were  to  draw  the  air  out  from  an  apart' 
ment  through  some  aperture  by  means  of  a  machine,  more  air  from  without  would 
force  itself  in  by  means  of  the  whole  pressure  of  the  atmosphere  to  supply  its  place,  if 
not  through  an  equal  aperture,  yet  through  all  the  innumerable  minute  crevices  that 
exist  in  the  walls,  doors,  windows,  floor,  6lc.  ;  and  if  these  were  absolutely  tight,  so 
that  no  air  could  come  in,  then  it  would  be  impossible  for  any  air  to  go  out.  This  fact 
is  sometimes  evinced  in  the  bad  draught  of  a  chimney  of  a  small  apartment  in  which 
the  work  has  been  very  well  executed,  or  well  finished,  as  it  is  called ;  that  is,  with  aU 
the  joints  very  close,  so  as  to  let  in  no  draughts.  The  reason  of  this  is  obvious ; 
though  air  that  has  served  the  combustion  has  been  rendered  lighter  by  the  heat,  and 
therefore  has  a  strong  tendency  to  go  up  the  chimney,  yet  it  cannot  move  and  be  suc- 
ceeded by  more  air  to  the  fire,  except  an  equal  quantity  of  air  can  enter  the  room  by 
some  openings,  large  or  small,  to  supply  its  place,  otherwise  the  room  would  be  emp- 
tied uf  air  by  such  a  current  making  its  exit :  but  nature  has  willed  that  every  place 
must  be  full  of  air ;  hence  the  absolute  necessity  for  openings  in  some  part  of  the  room 
for  the  admission  of  fresh  air,  in  order  that  a  fire  may  bum.  This  necessity  is  gener- 
ally overlooked  by  those  who  are  unacquainted  with  the  philosophy  of  this  subject,  the 
material  nature  of  air,  and  the  manner  in  which  it  presses  in  to  fiU  every  space.  It  is 
in  vain,  therefore,  to  think  of  stopping  up  every  crevice  capable  of  occasioning  a 
draught :  a  draught  must  exist  where  a  fire  of  any  kind  bums  in  an  apartment ;  and  the 
study  must  be  to  contrive  that  the  air  shall  be  admitted  where  and  how  it  will  be  the 
least  inconvenient. 

601.  Where  a  fire  is  burning  in  the  cMmnev  of  an  apartmenty  a  certain  degree  ofventilor 
tion  is  going  on  constantly^  and  must  go  on,  of  itself,  without  the  thought  or  attention  of 
any  person;  and  this,  as  we  haveistated  above,  is  an  immense  advantage  in  open 
chimney  fireplaces,  which,  it  is  desirable,  should  be  properly  understood  and  apprecia- 
ted. It  is  obvious  that  the  current  of  air  necessary  to  feed  the  fire  produces  a  contin- 
ual change  of  all  that  part  of  the  air  which  is  below  the  level  of  the  mantel ;  but  this 
cannot  happen  without  a  partial  change,  at  least,  of  what  is  above  that  level ;  for,  as 
we  observed,  the  air  vitiated  by  respiration  and  the  buming  of  lights,  first  ascends  to 
the  ceiling  in  consequence  of  being  warm,  and,  although  it  must  remain  imprisoned 
there  for  a  time,  if  there  are  no  apertures  for  its  escape,  yet  by  being  cooled  gradually, 
it  descends  and  mixes  with  the  rest  of  the  air  of  the  room,  and  it  then  more  or  less 
falls  into  the  current  of  air  rushing  towards  the  fire. 

Among  the  various  lands  of  air  with  which  that  of  our  apartments  is  contaminated, 
some  are  of  dififerent  degrees  of  specific  gravity  from  atmospheric  air ;  and  it  might 
therefore  be  supposed  that  we  might  find  them  at  dififerent  heights.  It  might  be  ima- 
gined that  the  carbonic  acid,  from  its  greater  specific  gravity  when  cooled,  occupies  the 
lower  part  of  the  room,  though,  while  warm  as  just  escaped  by  the  breath,  it  had  risen 
to  the  ceiling.  But  this  complete  separation  from  each  other  of  the  different  gases 
never  takes  place,  for  it  is  the  nature  of  gases  very  soon  to  difiTuse  themselves  and  com- 
mingle, and  the  warm  and  cold  portions  soon  change  places  by  becoming  of  equal  tem- 
perature ;  at  least  this  is  their  constant  tendency,  and  we  cannot  draw  any  line  of  sep- 
aration between  them,  as  if  they  were  so  many  strata.  All  the  time,  therefore,  while 
a  fire  is  buming  in  an  apartment,  the  air  is  constantly,  though  slowly,  changing,  by  one 
part  passing  through  the  fire  and  going  up  the  chimney  flue,  while  fresh  air  to  supply  its 
place  is  forcing  m  at  all  the  crevices  in  the  apartment.  Whether  this  change  is  suffi- 
cient, must  depend  upon  the  number  of  persons  in  the  room  who  destroy  the  vital  part 
of  the  air,  and  also  upon  the  number  of  lights,  which  act  in  the  same  way. 

602.  If  the  vitiated  air  be  not  removed  with  sufficient  ramdity  by  the  draught  of  the  chimney 
alone,  then  some  other  mode  will  bo  necessary  in  addition.  Formerly,  in  England,  the 
dwelling-rooms  of  the  middle  and  lower  classes  were  so  low,  that  the  air  which  was  in- 
jured by  respiration  could  scarcely  ascend  above  the  heads  of  the  inhabitants,  who 
were,  therefore,  always  immersed  in  an  impure  atmosphere :  it  is  to  be  observed,  that 
this  must  be  the  constant  effect  of  low  apartments,  and  is  an  evil  which  attaches  to  the 
habitations  of  our  poor  of  the  present  day,  and  often  to  the  bedchambers  of  the  wealthy. 
A  room  only  seven  feet  high  cannot  possibly  be  healthy  to  live  in,  as  then  there  is  not 
space  for  the  expired  air,  which  consequently  becomes  mixed  with  the  yurer  air  of  the 
lower  part  of  the  room,  and  is  breathed  over  again. 

As  our  best  houses  are  now  constructed,  with  the  rooms  lofly,  and  the  sashes  made 
to  open  at  top  and  at  bottom,  or,  as  it  is  called,  double  hung,  ventilation  becomes  com 
paratively  easy.  The  warm  vitiated  air  ascending  to  the  ceiling,  finds  there  sufiScient 
space  above  our  heads,  till  it  cools  and  mixes  gradually  with  the  rest,  as  we  have 
shown ;  and  if  we  wish  to  change  the  air  more  completely,  we  have  only  to  pull  down 
a  small  part  of  the  upper  sash,  that  the  hot  air  near  the  ceiling  may  escape.    But  thi» 
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ocape  of  fool  air  will  not  always  take  place  whfle  a  Are  is  burning,  except  we  attend 
to  Mvme  circoiRstances.  Should  the  aperture  made  by  pulling  down  the  top  aaah  be 
greater  than  the  area  of  the  crevices  in  the  apartments  from  which  the  fire  was  sup- 
plied, some  cold  air  will  come  in  by  the  window  to  supply  the  fire,  instead  or  hot  air 
going  out,  and  the  effect  of  this  will  be  unpleasant.  It  is  necessary,  therefore,  that 
some  other  apertures,  at  the  lower  part  of  the  room,  should  furnish  this  necessary,  sup- 
ply of  air  to  the  fire,  and  permit  the  warm  to  so  off:  opening  a  door  for  a  short  time 
win  effect  this,  or  lifting  up  the  lower  part  of  a  sash.  But  this  mode  of  ventilation, 
though  perfectly  eflectual  and  easy,  cannot  with  convenience  be  alwajrs  well  applied 
while  persons  are  in  the  room,  on  account  of  the  draughts  of  cold  air  which  must  enter, 
though  it  is  quite  sufficient  whenever  the  room  is  empty ;  and  this  principle  being  un- 
derstood, it  is  not  difficult  to  modify  to  suit  it  to  most  occasions.  Dwelling-rooms 
which  are  only  occupied  during  short  periods,  and  thoroughly  ventilated  by  the  windows 
between  those  periods,  seldom  require  any  other  systematic  ventilation  than  what  we 
have  just  described.  French  sashes,  which  open  like  folding-doors,  are  the  best  for 
this  purpose  where  they  can  be  introduced,  as  the  whole  extent  of  the  window  can  be 
opened ;  whereas  with  double  hung  sashes  only  one  half  of  the  window  can  be  open, 
though  this  half  may  consist  of  one  portion  at  top  and  another  at  bottom. 

503.  The  necessity  for  good  tentiltUion  in  the  basement  story  and  offices  of  every  house 

must  appear  evident,  when  we  reflect  how  the  air  izi  the  lower  story  ascends  up  the 

staircases,  and  that  if  there  are  any  noxious  effluvic  disengaged  below,  they  are  sure 

to  contaminate  the  air  of  the  whole  house.  It  is  in  vain,  therefore,  that  ffreat  pains  are 

bestowed  upon  the  upper  apartments,  if  the  lower  ones  are  neglected!    We  believe 

there  are  few  houses  that  do  not  suffer  more  or  less  from  this  cause,  and  that  many  are 

rendered  really  unhealthy,  though  the  occupiers  never  suspect  the  truth  itself,  nor  the 

cause  of  it.   It  should  be  a  constant  practice  of  the  principals  to  make  regular  descents 

mto  these  lower  regions,  and  to  examine  with  their  own  eyes  the  condition  of  things, 

in  a  case  id  which  not  merely  their  comfort,  but  their  health,  and  that  of  their  family, 

are  seriously  concerned.    Frequent  thorough  cleaning  and  scrubbing;  whitewashing 

and  painting,  with  regular  visits,  would  do  much  to  improve  the  atmosphere  of  every 

mansion,  and  care  should  be  taken  that  every  place  should  have  proper  openings  for  a 

free  circulation  of  air. 

504.  Good  veniiiatir-'n  is  nowhere  more  important^  although  nowhere  more  neglected^  than 
i*  our  htdehambers.  The  bad  efiect  of  sleeping  in  small  and  close  rooms  has  been  al- 
ready mentioned  ;  to  which  we  may  likewise  add,  that  of  having  thick  curtains  drawn 
dose  round  the  bed,  which  confine  the  air  that  has  been  exhaled,  surrounding  us  with 
an  impure  atmosphere.  Provision  should  be  made  for  a  continual  change  of  air  in  the 
apartment  during  the  night,  by  the  escape  of  the  heated  and  foul  air,  and  the  introduc- 
tion of  cool  and  fi-esh  air.  The  first  may  be  effected  by  some  aperture  at  the  top  of  the 
room ;  perhaps  keeping  the  top  sash  open  for  about  an  inch  may  be  sufficient :  of  course, 
care  must  be  taken  that  the  fresh  air  brought  in  at  the  lower  part  of  the  room  does  not 
act  as  a  draught  striking  upon  the  bed,  but  that  it  enters  by  small  apertures,  and  difllhses 
itself  as  quickly  as  possible ;  and  likewise  that  there  may  be  the  means  of  regulating 
the  quantity  according  to  circumstances.  If  the  temperature  of  the  fresh  air  can  be 
regulated,  it  will  be  better. 

[The  practice  of  sleeping  in  illy  ventilated  rooms,  and  especially  with  curtains  drawn 
closely  around  our  beds,  would  scarcely  be  persisted  in  if  we  did  but  reflect  on  the  ef- 
fect of  thus  depriving  ourselves  of  pure  air  during  the  hours  of  sleep.  Air  that  has 
been  once  breathed  is  rendered  unfit  for  animal  life  until  it  has  been  again  purified ;  it 
being  composed  of  two  gases,  termed  oxygen  and  nitrogen  ;  the  first  of  these  is  the 
great  agent  in  respiration  and  combustion,  and  is  oflen  called  vital  air ;  the  latter  is  of 
a  contrary  nature,  and  is  fatal  to  animal  life,  and  is  also  incapable  of  supporting  com- 
bustion ;  it  is  hence  often  designated  deadly  air.  Yet  in  the  proper  mixture  of  these 
two  gases,  the  purity  of  our  atmosphere  depends. 

In  the  process  of  respiration  the  air  is  deprived  of  a  large  portion  of  its  oxygen,  and 
olMaixis  in  its  stead  a  portion  of  carbonic  acid  gas,  which  also,  like  nitrogen,  is  not  ca- 
pable of  supporting  life  It  therefore  follows  that  air,  after  Having  served  the  purposes 
of  respiration,  or  combustion  either,  is  no  longer  fit  for  man  till  it  has  been  purified  in 
Natuie's  vast  laboratory,  where  that  portion  which  was  unfit  for  animal  life  is  absorb- 
ed by  the  vegetable  world  and  the  other  substances  i^ith  which  it  is  brought  into  con- 
tact, and  from  them  it  again  absorbs  its  proper  proportion  of  oxygen  gas. 

Dr.  Priestley  has  given  a  beautiful  exemplification  of  the  powers  of  vegetables  to  re 
store  the  purity  of  air  which  had  been  deprived  of  its  oxygen.  He  says,  "  Finding  that 
air  wa4  not  spoiled  by  the  growth  of  a  plant  of  mint  which  I  kept  in  it  for  some  months, 
I  thought  it  possible  that  the  process  of  vegetation  might  restore  the  air  injured  by 
Urniing  candies,  and,  accordingly,  I  put  a  sprig  of  mint  into  air  in  which  a  wax  candle 
had  burned  out,  and  in  a  few  days  aiter  I  found  that  another  candle  burned  perfectly 
»eil  in  the  same  air  which  had  extinguished  it  before."  He  then  repeated  the  experi- 
Qient  with  various  other  plants  in  a  vegetating  state,  with  the  same  result ;  and  also  in 
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iir  wliich  had  been  deteriorated  by  animal  respiration  and  putrefaction,  and  thus  de 
prived  of  its  oxygen.  From  these  proofs  of  restoration  of  the  air,  he  justly  inferred 
virhat  is  now  amply  proved,  that  the  injury  continually  done  to  the  atmosphere  by  the 
respiration  of  such  a  multitude  of  animals,  and  the  putrefaction  of  such  masses  of  mat- 
ter upon  the  earth^s  surface,  is  repaired  by  the  vegetable  creation.  And  notxvlth 
standing  the  prodigious  mass  of  air  that  is  corrupted  perennially  by  the  causes  named, 
yet  if  we  consider  the  immense  profusion  of  vegetables  upon  the  face  of  the  earth,  in- 
haling and  exhaling  continually  in  accordance  with  their  laws  of  vitality,  we  may  per- 
ceive it  to  be  a  rational  supposition  that  the  remedy  is  fully  adequate  to  the  evil.  Thus, 
by  the  wisdom  of  the  Creator,  the  two  great  departments  of  the  organic  world,  animal 
and  vegetable,  are  mutually  made  to  sustain  each  other ;  that  which  is  rejected  as  su- 
perfluous by  the  one  being  reciprocally  nutritious  and  even  necessary  to  the  other. 

Again,  the  air,  as  it  passes  through  the  lungs,  is  brought  into  very  close  contact  witb 
the  blood  as  it  returns  from  its  circuit  round  the  system ;  it  is  then  in  a  dark«  discol- 
cured  state,  and  unfit  to  be  again  circulated ;  in  the  lungs,  however,  it  is  brought  into 
very  close  connexion  with  the  atmospheric  air,  from  which  it  speedily  obtains  a  laiige 
supply  of  oxygen,  which  turns  it  to  a  beautiful  bright  red,  and  it  is  again  fit  to  be  ex- 
pelled by  the  action  of  the  heart  to  the  extremities ;  the  blood  by  this  means  has  be- 
come pure ;  but  the  breath,  at  the  same  time,  has  also  become  vitiated,  being  deprived 
of  its  vital  quality,  and  having  imbibed  other  impurities,  chiefly  carbonic  acid  gas,  in  its 
stead  ;  it  is  therefore  expired,  and  fresh  air  inhaled  in  its  place. 

It  is,  therefore,  obvious,  that  the  more  we  are  exposed  to  the  free  air  of  heaven  the 
better  will  be  the  state  of  our  blood ;  whereas,  deprived  of  our  full  supply  of  this  invig- 
orating fluid,  the  animal  frame  becomes  pale  and  emaciated ;  and  we  have  only  to  com- 
pare the  healthy  i^oughman,  and  the  ruddy  and  hearty  foxhunter,  with  the  pale  and 
sickly  inhabitant  of  an  over-populated  manufacturing  district,  or  the  votary  of  fashion 
— ^the  victim  of  the  close  and  unwholesome  air  of  a  city  fashionable  life,  to  witness  the 
benefit  arising  from  a  free  circulation  of  pure  air.  Of  this  pure  air,  an  adult  requires 
about  a  gallon  per  minute.  Now,  the  space  within  the  curtains  of  a  bed  is  not  capable 
of  containing  more  than  sufficient  for  two  persons  for  twelve  hours ;  so  that  if  the  cur- 
tains were  quite  air-tight,  we  should  cease  to  exist ;  and,  as  it  is,  such  an  atmosphere 
must  be  prejudicial  to  health.  Nothing  can  be  more  ridiculous  than  the  absurd  plan  of 
elevating  the  bed  to  a  great  height  from  the  floor,  and  at  the  same  time  bringing  the 
valance  down  to  a  considerable  depth  from  the  top,  thus  shutting  in  a  quantity  of  viti- 
ated air  just  above.  It  is  said  that  a  bird  hung  up  in  a  cage  within  the  curtains  of  a 
bed  where  a  person  is  sleeping  will  be  found  dead  in  the  morning.] 

605.  A  little  apparatus  for  ventilating  a  bcdehamber  in  the  nighty  invented  by  the  Mar- 
quis de  Chabannes,  though  not  very  effectual  for  a  large  room,  is  perhaps  worth  men- 
tioning for  a  smaU  one.  It  consists  of  a  little  box  or  enclosure  of  tin 
or  other  metal,  having  an  opening  in  front,  jig.  80,  in  which  may  be 
placed  a  small  lamp.  The  upper  part  or  flue  is  to  be  inserted  into  the 
wan  on  the  chimney  breast,  and  is  to  go  quite  into  the  flue  of  the 
chimney.  The  air  which  the  lamp  requires  for  combustion  will  thus 
pass  into  the  flue,  occasioning  fresh  air  to  come  into  the  room  to  sup- 
ply its  place.  This  machine  is,  in  fact,  a  little  chimney,  in  which  the 
lamp  is  the  fire.    It  should  be  placed  near  the  top  of  the  room. 

506.  It  tf  highly  deserving  of  attenliont  that  although  we  never  vsefixta 
toithout  flues,  yet  toe  very  absurdly  have  long  continued  to  bum  lamps  of 
consideraUe  stze^  which  are^  in  fact^  so  many  ftrest  in  the  middle  of  our 
apartments,  even  when  small,  without  the  least  attempt  to  carry  off  the 
burned  air  which  they  are  constantly  generating.  No  wonder,  then, 
that  the  air,  in  such  places,  is  often  felt  to  be  oppressive ;  it  is,  !!^eed,  extremely  un- 
wholesome. It  is  in  vain  that  we  get  rid  of  the  smoke  by  the  use  of  Argand  burners ; 
for  this,  though  an  evil,  is  not  the  greatest  one,  so  far  as  health  is  concerned .-  the  poi- 
sonous gases  given  out  are  much  worse.  It  is  to  be  observed,  however,  that  it  is  the 
size  and  numl^r  of  the  lamps,  compared  with  the  size  and  ventilating  condition  of  the 
^>artment,  that  creates  the  mischief;  and  we  wish  to  draw  attention  to  the  fact,  that 
every  additional  light  destroys,  or,  rather,  renders  injurious,  a  certain  portion  of  the  aii 
in  the  apartment  where  it  is  burned.  We  have  the  satisfaction  of  stating,  however, 
that  the  bad  eflect  which  suspended  gas  lights  have  upon  the  air  of  a  room  may  be 
completely  obviated  by  adopting  the  invention  by  Professor  Faraday,  described  in  the 
chapter  "  on  Lamps  ;**  but  this  will  not  apply  to  lights  placed  upon  a  table,  nor  to  can- 
dles, nor  oil  lamps. 

Our  apartments,  where  large  parties  are  received,  arena  general  lolly-,  which  renders 
the  vitiation  of  the  air  less  perceived ;  but  when  they  are  lighted  up  in  the  evening  by 
nttme|rous  lamps  or  candles,  the  vital  part  of  the  abr  becomes  quickly  exhausted,  and 
the  visiters,  particularly  those  in  delicate  health,  saffeir  considerably  by  remaining  long 
in  them,  except  some  means  for  ventilation  be  employed.  It  is  diflEUnilt  to  eflTect  thia 
after  the  houses  are  finished  in  the  ordinaiy  way ;  but  if  the  subject  be  attended  to 
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while  thiey  aie  eonatrucimg,  methoda  may  be  resorted  to  for  prodnciiyF  a  chaiure  of 
the  air.  ^^ 

507.  The  catrt  of  the  ceiUng  of  an  apmrlmeni.  Jig.  81,  would  appear  to  he  the  JUteet  pUu 
for  the  exU  of  the  wUiated  air,  which  might  then  be  carried  off  by  means  of  laifs  tmor 
other  tubes  la^  borixonftaUy  between  the  joists,  and  thence 
to  the  open  air  at  the  top  of  the  house  by  a  flue  built  in  the 
waU.  The  aperture  in  the  ceiling  may  be  easily  concealed  by 
a  laige  ornamental  flower,  in  plaster  or  papier  mach^,  which 
is  usually  placed  there,  and  from  which  a  lamp  or  chandlier 
is  suspended.  This  aperture  may  be  regulated,  by  having 
nme  contriTance  by  which  more  or  less  air  may  be  permit- 
ted to  escape,  as  occasion  may  require ;  and  this  regulation 

may  be  effected  by  corda  and  pulleys  worked  by  a  winch  or   |  -|^ 

key  in  the  apartment.    It  may  be  observed  that  a  coved  ceil- 


'Bg  is  the  most  favourable  for  the  esc^)e  of  the  bad  air.    To  ^ig-  81 

i'eplace  the  air  that  thus  escapes,  there  may  lie  tubes  sdong  or  under  the  floor,  by  wldeh 
fresh  air  may  be  brought  from  outside  the  house,  and  the  admission  of  which,  throng^ 
gratings  or  valves  plsiced  in  convenient  parts  of  the  room,  should  also  be  regulated. 

508.  In  admUting  fre*k  air  into  opartmenie  care  most  be  taken  that  it  does  not  come  as 
a  direct  atieam  or  cuixent,  which  will  extend  to  a  great  distance,  and  produce  draughts 
net  only  very  unplessant,  but  perhaps  very  dangerous  effects :  the  air  may  easily  be 
dispersed  at  its  entrance  by  plates  placed  before  the  apertures  to  divert  its  direction,  or 
by  numerous  small  spertores.  llie  manner  of  effecting  ventilation  of  this  kind  miwt 
depend  so  much  upon  the  particular  locality,  and  other  circumstances,  that  it  is  impos- 
siUe  to  gire  any  positive  rules  for  it  adapted  to  all  places. 

509.  We  iaxcfrequentiy  advocated  the  necessity  of  studying  the  vrineiples  of  stance  mik 
a  vte»  to  their  application ;  and  in  no  subject  is  this  more  essential  than  in  the  art  of  ven- 
tilation ;  for  a  practice  that  may  be  the  best  for  one  case  may  be  absolutely  worthless 
m  another.  The  air,  an  invisible  fluid,  is  to  be  put  into  motion,  which  depends  upon 
certain  alterations  in  its  specific  gravity,  to  effect  which  demands  some  acquaintance 
with  natural  philosophy  and  chemistry.  How,  then,  are  persons  totally  unacquainted 
with  the  elements  of  those  sciences  to  accomplish  the  task  of  ventilation  under  its  va- 
rious complicated  cases  1  All  that  can  at  present,  perhaps,  be  salely  recommended 
here,  is  to  confine  the  methods  employed  as  much  as  possible  to  those  which  are  thi* 
simplest,  as  the  least  likely  to  be  misunderstood. 

But  if  any  difllculty  can  be  supposed  to  exist  with  chinmey  fireplaces,  which,  in  spite 
of  all  that  is  said  against  them,  must  be  admitted  to  be  powerful,  simple,  and  cheap 
ventilators,  giving  no  trouble,  but  acting  silently,  though  surely,  what,  we  observe,  shaU 
we  say  of  dose  stoves  of  every  kind,  which  do  not  ventilate  of  themselves,  or  so  ineft* 
ciently  that  it  amounts  almost  to  the  same  thing. 

510.  With  close  stoves  the  diJUcultiee  of  veniilalion  increase  consideralAy,  while  the  neces- 
sity for  it  remains  undiminished.  If  the  fire  door  is  not  in  the  apartment,  the  stove 
absolutely  occasions  no  change  of  air ;  if  in  that  case  the  doors  and  windows  of  the 
rooms  are  kept  shut,  the  air  has  no  chance  of  being  renewed  except  what  little  may 
take  place  through  imperfect  workmanship  of  the  house.  If  the  fire  is  supplied  with  air 
from  the  apartment,  still  the  quantity  so  supplied,  arid,  of  course,  replac^  from  with- 
out, is  so  small,  from  the  economy  of  fuel  and  slowness  of  combustion,  that  it  amounts 
to  a  change  far  short  of  what  is  usually  wanted  for  ventilation.  On  this  ground  alone, 
all  physiologists  must  allow  that  close  stoves  cannot  be  healthy,  except  means  can  be 
devised  for  changing  the  air  independently  of  their  own  action ;  for,  otherwise,  with 
them  the  same  air  must  inevitably  be  breathed  again  and  again,  if  there  are  many  per- 
sons in  the  same  room,  or  if  it  be  inhabited  long  at  a  time. 

611.  Count  Rumford  considered  the  ventilation  of  an  apartment  rearmed  hy  a  close  stove  as 
a  matter  easily  accomplished ;  and  he  thus  expresses  himself:  *'  When,  in  cold  weather, 
a  room  is  kept  warm,  the  air  in  it,  so  far  from  being  confined.  Is  continually  changing. 
Being  specifically  lighter  (in  consequence  of  its  being  warm)  than  the  air  without,  it  is 
impmsible  to  open  and  shut  a  door  without  vast  quantities  of  it  being  forced  out  of  the 
room  by  the  colder  air  from  without,  which  rushes  in ;  and  if  at  any  time  it  be  required 
to  ventilate  the  room  in  so  complete  a  manner  that  not  a  particle  of  the  air  in  it  shall 
remain  unchanged,  this  may  be  done  in  less  time  than  one  minute,  merely  by  letting 
down  the  top  of  one  of  the  windows,  and  at  the  same  time  opening  a  door  which  will 
admit  the  external  cold  and  heavier  air.    And  it  must  not  be  imagined  that  the  room 
will  be  much  cooled  in  consequence  of  this  complete  ventilation.    So  far  from  it,  a  per- 
son retumii^  into  it  three  or  four  minutes  after  it  had  been  ventilated,  and  the  air  in 
it  totally  chaQged,  will  not  find  its  temperature  sensibly  altered.    The  waUs  of  the  room 
would  gtSl  be  nearly  as  warm  as  before,  and  the  radiant  heat  from  those  walls,  passing 
through  the  transparent  air  of  the  room,  without  any  sensible  diminution  of  their  csdo- 
rific  powers,  would  produce  the  s^me  sensation  as  they  did  before.    And  even  the  eoU 
air  admitted  into  the  room  would,  in  a  few  minutes,  become  really  warm.    And  as  the 
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specific  grarity  of  air  is  so  Tciy  small  compared  with  that  of  the  dense  solid  materials 
of  which  the  walls,  floor,  and  ceiling  of  the  room  are  constructed,  the  wanning  of  this 
air  will  not  sensibly  cool  the  room.  Hence  we  see  how  easy  it  is  to  ventilate  warm 
rooms  in  cold  weather,  and  also  how  impossible  it  would  be  to  live  in  such  a  room 
without  the  air  in  it  being  perpetually  changed,  and  replaced  by  fresh  and  pure  air  from 
without."  These  principles  and  directions  by  the  count  are  good,  and  generally  prac- 
ticable, provided  the  occupier  of  the  apartment  will  put  them  in  practice  hiniself  at 
oroper  times.  Although  we  are  of  opinion  that  considerably  more  than  "  one  minute" 
will  be  necessary  for  the  operation,  yet  there  is  no  doubt  that  in  this  manner  a  warm 
room  may  be  easily  ventilated.  Still  it  must  be  recollected  that  it  may  not  be  al\^'ays 
convenient  to  set  a  door  and  window  open,  particularly  in  winter,  in  rainy  or  snovy 
weather,  when  such  a  stove  is  most  wanted ;  and  since  much  care  and  judgment  will  l>e 
required  in  choosing  the  proper  time,  and  determining  how  long  these  apertures  shall 
remain  open,  this  operation  could  scarcely  be  intrusted  to  ordinaiy  servants.  It  is, 
however,  useful  to  know  that  such  ventilation  is  not  absolutely  impossible,  nor  extreme- 
ly difficult,  provided  sufficient  means  are  employed  for  the  regular  performance  of  th<>. 
above  process. 

Some  have  recommended  keeping  a  small  part  of  the  top  sash  always  open,  when  a 
close  stove  is  used.  It  is  obvious  that  another  aperture  must  be  provided  for  the  ad- 
mission of  fresh  air,  otherwise  the  stove  will  supply  itself  from  the  window,  and  coun- 
teract the  intended  ventilation,  except,  indeed,  the  crevices  are  sufficient,  and  these  are 
apt  to  produce  unpleasant  draughts. 

613.  The  cases  we  have  hitherto  considered  of  ventilating y  by  means  of  sashes,  suppose  thai 
the  air  in  an  apartment  is  considerably  warmer  than  that  out  of  doors ;  but  when  the 
temperature  within  doors  and  out  are  the  same,  which  is  oflen  the  case  in  summer, 
spring,  and  autumn,  little  or  no  change  can  be  effected  by  opening  windows,  except,  in- 
deed, in  a  small  degree,  if  the  wind  should  happen  to  blow  that  way ;  and  it  may  happen 
that  fK  number  of  persons  ma^  be  crowded  together  in  a  room  in  warm  weather.  For 
such  cases,  which  are  not,  it  is  true,  of  common  occurrence,  no  provision  has  hitherto 
been  made  or  bix)ught  into  common  operation  in  domestic  buildings. 

513.  Forced  ventitation  has  been  practised  in  some  buildings,  and  often  with  great  suc- 
cess. Various  means  have  been  used  to  force  a  portion  of  the  impure  air  out  of  an  apart- 
ment ;  and,  from  what  we  )iave  stated,  it  will  be  easy  to  see  that,  to  introduce  fresh  air 
to  replace  it,  certain  openings  only  are  required,  as  the  air  will  come  in  of  itself;  but 
care  should  be  taken  that  this  fresh  air  shall  be  pure,  which  it  can  scarcely  ever  be  from 
a  basement  story. 

514.  One  of  these  methods  of  forced  ventilation  is  by  having  a  lofly  tube  to  proceed  from 
the  ceiling  by  which  the  hot  air  escapes,  and  in  which  a  current  of  air  sometimes  is  still 
farther  excited  by  heat  applied  to  it.  This  beat  may  consist  in  a  lire,  or  lamps,  or  steam 
tubes.  The  hot  air  being  drawn  off  by  this  contrivance,  cool  air,  or  air  slightly  warmed, 
is  admitted  at  convenient  places  in  the  lower  part  of  the  building. 

615.  Another  mode  is  the  employment  of  a  machine  that  draws  out  a  portion  of  the  air  in 
the  manner  of  a  large  pump  with  valves,  or  like  a  revolving  fan  enclosed  ih  a  box.   Some 

of  these  mechanical  modes  have  been  very  successfully  ap- 
plied to  ventilate  ships,  prisons,  manufactories,  or  places  of 
that  kind. 

516.  ThefoUowing  description  of  Dr.  Hales^s  ventilator  is  giv- 
en in  this  place  as  being  exceedingly  efficacious,  and  at  the 
same  time  so  simple,  that  it  might  be  easily  executed  by  any 
carpenter ;  it  may  suggest  ideas  to  those  who  wish  to  contn>'e 
mechanical  methods  of  ventilation.  It  is  described  in  the 
**  Trans,  of  the  Roy.  Soc.,  1741."  ah,  fig.  82,  is  a  square  box, 
in  which  there  is  a  partition,  c  d,  moveable  up  and  down  open 
hinges  of  leather  at  the  end,  d,  the  other  end,  e,  coming  close 
up  to  the  curved  side  of  the  box,  so  as  to  move  easily,  but 
without  permitting  much  air  to  pass.  The  motion  of  the  par- 
tition is  effected  by  means  of  the  upright  rod  and  handle  fixed 
at  a.  On  the  side  of  the  box  are  fOur  valves  of  wood,  two 
opening  inward,  and  two  outward :  these  valves  are  repre- 
sented on  a  larger  scale  at  e  and/,  above. 

When  the  partition  c  dis  made  to  rise,  the  air  in  the  upper 
division  is  forced  out  through  the  valve  that  opens  outward, 
while,  at  the  same  time,  in  consequence  of  the  partial  vacuum 
formed  in  the  lower  division,  air  enters  into  it  by  the  lower 
valve  that  opens  inward.  When  the  partition  is  depressed, 
the  contrary  action  of  the  valves  takes  place ;  that  which  be- 
fore permitted  air  to  enter  now  suffers  it  to  go  out  There 
are,  therefore,  two  valves  constantly  permitting  air  to  enter  while  two  others  are  per- 
mitting it  to  escape.    If  such  a  machine  is  worked  into  anv  place  where  the  air  is  fool 
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iBd  IS  to  be  expdled,  at  eacli  movement  of  the  paitttion  e,  d,  a  quantity  of  tae  bad  air  is 
taken  into  the  box  through  two  of  the  ralTea,  and  thrown  out  by  two  othera,  to  whidi 
tabes  (not  represented  in  the  woodcnt)  may  be  connected  to  convey  it  away,  g^jig.  82, 
shows  bow  two  of  these  machines  may  be  joined  together,  so  as  to  produce  double  the 
effect.  Coasidering  the  simplicity  of  this  contrivance,  and  the  ease  with  which  ships 
and  bniJdiiigs  might  be  ventilated  by  its  means,  it  is  surprising  that  it  has  not  been 
broegLt  Isco  general  use :  this  can  only  be  accounted  ibr  by  recollecting  that  the  great 
impoiUoce  of  ventilaiioo  was  not  generally  nndentood  when  Dr.  Hales  first  drew  at- 
tcotioD  to  the  sabject  of  foul  air;  and  that  it  has  been  only  within  a  few  years  that 
the  eyes  of  the  poblic  are  beginning  to  be  opened  to  the  great  value  of  ventilation  to 
health. 

517.  In  IRmdosUm,  «  sort  of  vttdiltLtion  is  jroiueed  by  the  use  of  the  Punka,  which  is  a 
hrge  fim  soapended  from  the  ceiling ;  to  this  a  rope  is  attached  and  passed  through  an 
ipertare  in  the  waU  into  the  verandah,  where  a  man  is  placed  who  keeps  constantly  wa- 
ving it  by  puUing  the  rope.  By  this  the  largest  rooms,  and  some  churches,  have  the  air 
pot  into  constant  motion,  to  the  great  comfort  of  all  present. 

518.  ht  coUan  foctoritt  ike  foil  air  is  extracted  by  mackinay.  Fans  are  made  to  r^ 
volve  with  great  swiftness,  at  the  rate  of  100  feet  per  second ;  and  by  their  means  a 
ooDstant  renewal  is  ensured  of  the  atmosphere  in  any  ran^e  of  apartments,  howevei 
large  and  closely  pot  up  they  m^  be.  When  such  a  fan  is  m  full  action,  and  placed  at 
the  end  of  an  apartment  200  leet  long,  it  creates  a  draught  at  the  other  end  of  the  apart 
meat  capable  of  keeping  a  weighted  door  6  inches  ajar.  As  this  method  is  found  to  be 
very  effectual,  and  as  it  is  applicable  in  many  other  situations  as  well  as  manufactories 
we  shall  quote  the  description  of  it  as  we  find  it  in  Dr.  Ures's  *'  Philosophy  of  Manufac^ 
Uiies."  * 

519.  Fig-.  83  represents  a  side  and  front  view  of  the  simple  and  economical  fan,  teJuth  has 
Vm  of  Ute  years  emjdcyed  for  ventilating  factories,  by  drawing 
the  air  out  of  every  apartment ;  for  removing  through  tunnels 
the  dost  disengaged  in  cleaning  their  fibrous  materials ;  for 
blowing  the  air  into  their  extensive  ranges  of  forge  fires,  and 
nany  ^er  simUar  purposes.  It  consists  of  two  cast  iron  end 
plates.  A,  A,  having  a  central  circular  opening,  e,  e,  e,  from  the 
sircumferenoe  of  which  the  outline  of  each  plate  enlarges  spi- 
rally, the  point  nearest  the  centre  being  near  d,  and  that  farther 
off  being  under  £.  This  pair  of  parallel  plates  is  oonnected  by 
bolts, «,  a,  A,  a  mantle  of  sheet  iron  being  previously  inserted 
into  grooves  cast  in  the  edges  of  the  end  plates,  so  as  to  en- 
dosi  a  cavity  with  an  elongated  outlet  at  B,  to  which  a  pipe  is 
attadied  for  carrying  off  the  wafted  air  in  any  direction.  With-  sQC 
in  this  cavity,  a  shaft,  C,  revolves  in  bearing,  b,  b,  placed  cen-  ' 
traOy  in  the  frame  plates,  A,  A,  and  cast  in  the  same  piece.  On 
this  shaft  a  boss  is  wedged  fast,  bearing  five  flat  arms,  c,  e,  e, 
to  which  are  riveted  five  plates  or  wings  of  the  shape  shown 
between  a  and  a,  in^.  83,  having  a  semicircular  piece  cut  out 
of  tbem  on  each  side  about  the  size  of  the  end  opening.    On  ^-  ^  ' 

one  end  of  the  shaft,  C,  beyond  the  box  bearing*  the  loose  and  fast  pulleys,  D,  are  fitted 
fi>r  receiving  the  driving  band,  and  for  turning  the  wings  in  the  direction  shown  by  the 
arrow.  Thus  the  air  is  driven  before  them  out  of  the  end  of  the  orifice,  B,  while  it  en- 
ters by  the  side  openings  at  c,  c,  e.  By  the  centrifugal  force  of  the  revolving  wings,  the 
air  is  conducted  towards  their  extremities,  and  makes  its  escape  from  the  pressure 
through  the  orifice  B,  while  it  is  continually  drawn  in  at  the  sides  by  its  tendency  to  re- 
store the  eqoiUbriom.  The  fans  constructed  by  some  engineers  have  their  mantles 
made  concentric  with  their  central  shafts,  and  though  they  do  good  work  when  turned 
with  sufficient  rapidity,  they  are  not  adapted  to  produce  pressure  by  condensation,  as  the 
wind  issoiog  from  the  outlet,  B,  consists  partly  of  the  air  compressed  by  the  extremi- 
ties of  the  wmgs,  and  of  the  air  rarified  on  its  entrance  near  their  roots.  In  the  fan 
here  represented,  called  the  eccentric,  the  air  which  escapes  through  the  outlet,  B,  has 
undergone  compression  during  its  whole  progress  through  the  sp^  space  with  the  re- 
volving wiag^  and  is  equal  in  density  to  that  compressed  at.  their  extremities  by  the 
centrifogal  force.  This  fan  dischaiges,  therefore,  considerably  more  air  than  that  with 
a  chamber  cooceatric  with  its  wings,  because  each  wing,  m  passing  the  point  d,  acts  as 
a  valve  to  cut  off  the  entrance  of  the  uncondensed  air,  which  would  cause  an  eddy,  and 
retard  the  proper  current  by  the  inertia  of  its  particles.  The  fan  produces  its  greatest 
effect  when  the  extreme  points  of  its  wings  percur  in  revolving  about  eighty  feet  per 
aecood.  When  the  ian  is  employed  to  draw  air  out  of  a  series  of  independent  chambers^ 
it  has  its  circular  side  openings,  e,  c,  c,  enclosed  within  cases,  which  are  connected  with 
pipes  commmueating  with  these  diambers.  Slide  or  throstle  valves  may  be  placed  in 
the  exhausting,  as  well  as  in  the  condensing  pipes,  for  regulating  the  distribution  of  the 
or  blowing  power. 
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1S8  01<r   VENTILATION. 

By  this  machine  it  appears  tiiat  a  renewal  of  the  air  is  always  ensured,  whicti  eaa 
seldom  he  the  case  except  some  such  mechanieal  method  be  employed. 

6S0.  Dr.  Ure  mauimu  another  nuiamee  of  suecusfid  vetUilationj  employed  in.  a  range  of 
dwelling  rooms  for  the  people  employed  in  a  cotton  fiietory.  A  large  iron  pipe  is  led 
along  Che  oeiling  of  an  external  corridor,  shut  at  one  end,  but  connected  at  tlie  other 
with  the  great  chimney  of  the  mill.  From  the  side  of  this  horizontal  pipe,  opposite  to 
each  apartment,  a  tin  tube,  1^  inch  in  diameter,  branches  off  at  a  right  angle,  and  entere 
through  the  wall,  so  as  to  present  its  open  end  immediately  over  the  bedstead  of  the 
apartment.  Whenever  the  steam-engine  is  stopped,  either  at  meal  houra  or  at  night, 
Uie  mechanism  which  shuts  the  fire  damper  is  so  constructed  9s  to  open,  at  the  same 
instant,  the  valve  at  the  inner  end  of  the  corridor  pipe  *,  whereupon  a  brisk  current  is  es- 
tablished in  each  tin  tube,  and  a  stream  of  air  rushes  into  it  ftam  every  apartment,  thus 
forcibly  abstracting  the  air  of  the  room,  which,  of  course,  will  be  immediately  supplied 
by  fresh  air  from  without  by  means  of  the  door  and  the  various  crevices.  Since  this 
plan  has  been  adopted,  the  health  of  the  inhabitants  has  been  materially  benefited. 

521.  One  of  the  advantages  of  ventilation  iff  means  of  mse^mery,  is  the  certainty  that  a 
change  0/  the  air  is  effected;  whereas,  in  many  of  the  other  modes,  as  air  is  an  invisible 
fluid,  it  IS  not  always  easy  to  ascertain  whether  a  current  of  foul  air  is  going  out,  while 
another  of  fresh  air  is  setting  in.  But  however  easy  these  modes  of  foroed  ventilation 
may  be  in  manufactories,  where  power  is  at  hand  to  work  machines,  and  skilflil  people 
to  direct  them,  they  would  obviously  be  too  inconvenient  to  be  applied  generally  in  do- 
mestic economy,  where  the  simplest  means  only  can  be  expected  to  be  generally  re- 
sorted to.  Nevertheless,  there  may  be  cases  and  occasions  where  the  knowledge  d 
what  is  done  in  other  places  may  be  useful.  In  the  ventilation  of  the  houses  of  I^rlia- 
ment,  which  has  proved  so  successful,  mechanical  means  on  a  great  scale  have  been 
employed. 


CHAPTER  III. 

FUMIGATION,  OB  DisiNFBCTINO  BUII.DINa8  OB  APABTMElfTB. 

622.  Connuted  with  the  subject  of  ventilation,  or  renemng  the  air,  in  ordinary  cases,  is 
that  of  fumigation,  or  disinfecting  the  air,  when  it  is  contaminated  by  pestflential  or  other 
highly  noxious  effluvie,  which  are  capable  of  exciting  immediate  disease.  The  general 
deleterious  nature  of  several  gases,  as  carbonic  acid,  sulphuretted  hydrogen,  caitiuretted 
hydrogen,  phosphuretted  hydrogen,  dec.,  has  been  already  mentioned ;  but  there  are 
many  vaporous  bodies,  the  existence  of  which  we  know  or  surmise  only  from  our  ex 
perience  of  their  ^fibcts,  but  of  the  actual  nature  and  chemical  composition  of  which  we 
are  totally  ignorant ;  and  these  go  under  the  general  name  of  miasma,  or  noxious  efflavitt. 
From  the  &cts  which  are  known,  there  can  be  no  doubt  that,  in  limited  spaces,  as  in 
■crowded  ships,  jails,  and  hospitals,  and  particularly  where  cleanliness  is  neglected,  or  in 
confined  apartments,  where  typhus  and  other  infectious  if^vere  exist,  the  atmosphere  is 
loaded  with  certain  exhalations,  fhmes,  or  vapoure,  which  are  the  cause  of  contagion, 
and  repeated  endeavoure  have  been  made  to  neutralise  these  by  some  chemical  means. 

528.  These  endeavour^  have  been  productive  of  useful  results ;  and  it  is  now  known 
that  several  suhstanees  have  the  property  of  destroying  the  noxious  quality  of  at  least  soma 
efflitvia,  particularly  those  of  oertam  fevers,  and  the  poison  arising  from  pestUence. 

524.  Muriatic  acid  was  tried  with  success  by  Morvean,  in  f  778,  in  disinfecting  the  air ; 
dnd  though  more  powerfhHneans  are  now  known,  it  will  be  useful  to  describe  this,  among 
other  methods,  since  circumstances  may  sometimes  prevent  the  most  eflicient  firom  being 
resorted  to.   To  employ  muriatic  acid,  put  some  common  salt  into  an  earthenware  dish, 
and  pour  upon  it  some  sulphuric  acid :  immediately  whitish  iiimes  will  arise,  whidi  con- 
sist of  the  muriatic  acid  gas  -,  they  will  blend  with  the  air,  and  become  invisible,  but 
their  presence  wiU  be  perceived  from  thehr  suffocating  smell.    All  metaUio  substanoea 
capable  of  being  corroded  by  the  acid  vapours  should  be  removed ;  ^e  room  or  building 
to  be  disinfected  should  be  shut  up  for  some  hours,  and  a  current  of  air  passed  throagh 
it  before  it  is  again  inhabited.    In  this  way  Morvean  disinfected  the  cathedral  of  Dijon, 
which  had  been  rendered  dangerous  IVom  the  putrid  emanations  from  the  burial  vanlta 
beneath.  He  likewise  purified,  in  the  same  manner,  the  air  of  the  prison  infected  througH 
a  malignant  fever.  Twelve  parts  of  acid  to  fifteen  parts  of  salt  is  a  good  proportion.  No 
heat  is  required. 

625.  Nitric  acid  fumes  have  been  empkiyed  for  the  same  purpose.  These  were  first 
proposed  by  Dr.  Johnston  of  Kidderminster,  and  successfully  employed  by  Dr.  Carmichael 
Smythe,  in  1780,  to  whom  the  Pariiament  voted  £10,000  for  disinfectinff  the  depdi  oT 
Spanish  prisotiere  at  Winchester,  where  a  fever  had  proved  very  fatal.  To  prepare  tlua 
gas,  put  equal  parts  of  poanded  nitre  or  saltpetre  and  sulphuric  acid  in  a  di&,  as  in  the 
last  case.  The  nitric  acid  fhmes,  which  are  red,  are  not  so  effectual  as  the  mnrintio. 
but  they  have  a  less  soffocaticg  odour,  and  may  therefore  be  employed  in  places  fhtt^ 
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«)ikh  ihe  sick  cannot  be  remoTed.  For  a  chamber  oonuining  700  cabie  feet  of  ain  1am 
diachms  of  nitie  and  two  dracfame  of  aulphorie  acid  are  suiBciint  Tbey  may  be  pat  into 
a  teacup,  and  atiiied  vith^  tobaoco  pipe.  Bat  an  nitiio  acid  can  be  mnrchaaed  at  eveiy 
cbemiat's  ahop»  a  aimpler  mode  of  naing  it,  when  it  can  be  proeurect  m  to  piaee  a  twv 
oonoe  vial  foil  of  the  /acaitii^  niirmu  acid,  with  the  atopper  out,  on  the  mantel-abeif  in 
ihe  rooou  which  it  ia  wished  to  guard  from  infection.  The  red  fumea  which  oonatantly 
isaiie  Awn  the  acid  will  be  anfficient  for  the  purpoae ;  they  produce  an  odour  not  diaagrae- 
abie,  which  may  he  felt  oil  coming  into  the  room,  but  not  enough  to  be  peiceifed  on  le- 
maimag  some  time  in  it,  and  they  deatroy  the  cloae  and  unpleaaant  amell  of  a  aiefc 
chajDber. 

Some  recommend  patting  aulphuric  aoid  upon  a  mixture  of  aaltpetre  and  of  common 
«th :  it  ia  evident  that  thna  both  muriatic  and  nitric  acid  fumea  will  be  formed ;  but  theoet 
^0  laige  quantity,  will  be  too  auflbcating  for  a  chamber  in  which  the  patient  ia  to  remain, 
Aod  wiU  require  that  all  articlee  of  ateel  should  be  remoTed  before  the  Aimigation.  In 
izaall  quantities  they  may  be  employed ;  but  the  nitric  acid  alone  appeara  preferable. 

6S6.  CUoriM€  u  iie  magi  ^eetiuU  got  for  the  pitrpau  of  dmn/eeHng  the  tar  tm  nartmnUt, 
It  was  first  suggested  by  Foureroy,  in  1791,  and  it  is  now  reiy  generally  employed.  It 
has  the  advantage  of  destroying  aome  noxious  vapoura  that  the  above-mentioned  gaaea 
(lave  little  effect  upon,  aa  s^phnretted  hydrogen  ;  and  it  is,  upon  the  wh<de,  more  to  be 
depended  upon  than  any  other  similar  substance.  .To  produce  chlorine  for  the  purpoae 
of  fumigation  or  disinfecting,  pot  ten  ounces  of  common  salt,  well  dried,  two  ounces  of 
powdered  black  oi^de  of  manganese,  into  an  earthen  pan,  together  with  six  ounces  of 
suong  sulphuric  add  diluted  with  four  ounces  of  water.  The  earthenware  Teasel  should 
be  placed  in  hot  aaad.    This  will  be  sufficient  for  a  room  fort^  feet  by  twenty. 

The  chiorifle  gas  will  be  formed  by  this  mixture,  and  will  rise  from  it.  It  haa  an  ex 
tremely  soffbcatiQ^  ameO,  and  particular  care  should  be  taken  not  to  inhale  the  gaa  where 
it  is  fermed,  as  it  is  extremely  irritating  to  the  lungs,  and  will  produce  all  the  aymptooM 
of  a  cold  and  coq^  When  attempted  to  be  breathed  quite  pure,  it  haa  |Hroved  fetal. 
Tbe  place,  therefere,  where  it  ia  used  should  be  shut  up  with  the  gaa  in  it  for  ten  or 
twelve  hoiiiB,  and  should  be  entered  cautiously,  taking  care  to  have  afterward  a  free  cff- 
eolation  of  air  throngh  it  to  carry  off  the  chlorine.  This  method  of  using  the  gaa  is  in- 
convenient in  small  apartments,  but  may  be  easily  managed  in  large  buildings  when 
empty. 

The  irritating  and  dangerous  effect  upon  the  lungs  by  the  use  of  the  gas  extricated  in 
tbe  ^x>ve  manner,  is  obviated  by  emplc^ing  the  following  combinations : 

537.  Chloride  of  Ume  and  chloride  of  soda  are  the  mbstoneee  now  used  a*  the  mott  om- 
tauent,  and  Ike  most  e§tetMal  prenaratmu  for  the  purpose  of  disirrfociing.  It  is  found  that 
rUorine  will  combine  with  pure  lime  and  pure  s<xia,  making  chloride  of  lime  and  chloride 
of  soda,  but  that  the  affinity  of  chlorine  for  these  substances  is  very  weak.  Aa  the  at- 
traction of  lime  and  of  soda  for  carbonic  acid  is  stronger  than  for  chlorine,  upon  chloride 
of  lime  being  exposed  to  the  atmosphere,  it  becomes  decomposed  by  the  lime  taking  car- 
bonic acid  from  it,  and,  consequent^,  leaving  the  chlorine  firee  to  escape,  which  it  does 
very  iftowly ;  mid  the  change  is  more  rapid  when  the  air  is  charged  with  putrid  effluvia, 
because  the  daibonie  acid  then  preaent  promotes  tbe  decomposition.  Nothing  more  ia 
aecessary,  therefore,  than  to  out  some  chloride  of  Ume,  with  forty  times  as  much  water* 
into  disibea,  and  place  them  m  the  room  which  it  is  required  to  disinfect  or  to  guard 
against  contagion,  or  to  remove  any  disagreeable  amf  lis. 

The  odour  of  the  chlorine,  which  issues  spontaneously,  is  rather  unpleasant,  and  ex- 
cites coughing  at  first ;  but  the  best  way  ia  to  begin  with  a  quantity  too  small  for  that, 
and  to  increase  it  gradually.  This  inconvenience  is,  however,  trivial  when  compared 
with  tbe  pemicloos  nature  of  the  effluvia  from  contagious  or  infectious  disorders.  In 
cases  where  infections  diseases  are  so  near  that  danger  is  apprehended,  chloride  of  lime 
or  of  aoda  are  tbe  best  known  preventives ;  and  they  are  so  safe,  that  they  may  be  used 
wherever  there  are  sick  patients,  except  in  the  commencement  of  fever,'  when  it  would 
ae  hurtful  fer  them  to  xemaia  in  the  room  with  the  gas. 

538.  Chloride  of  lime  teas  formerly  called  the  oxymuriate  of  Ume,  and  is  the  veU-knowfi 
Ueadung  powder.  It  is  made  by  exposing  thin  strata  of  newly-dacked  lime  in  fine  powder 
to  chkaine  gas  in  a  closed  vessel ;  ^e  gas  is  absorbed.  The  chloride  is  a  dry  powder, 
having  a  faint  smell  of  chlorine.  When  dissolved  in  Vater,  it  is  the  Ueaching  liquid. 
Being  made  ia  large  qnantitiea  for  manufactures,  it  may  be  had  at  many  obemiats'  shops, 
tnd  every  chemist  knows  how  to  procure  it 

A  sofaition  of  chkvide  of  lime  in  water  may  likewise  be  sprinkled  over  the  apartment 
o  destroy  oflensive  smells.  A  cloth  wetted  with  it,  and  laid  over  a  corpse  for  an  hoar 
artwo  where  potridity  has  commenced,  will  prevent  any  effluvia  firom  being  perceiv^ ; 
)ad  in  this  manner  it  w  sometimes  employed  in  cases  of  dissection.  By  breath 
iog  through  a  sponge  dipped  in  this  fluid,  a  person  was  enabled  to  deacend  and  walk  with 
inqamity  tkmg  a  public  sewer  in  Paris,  where  previous  attempts  to  enter  it  without  thin 
freeantioa  had  cost  many  lives.  The  same  method  might  be  used  in  emptying  drains^ 
tesspoola,  or  othei  places  where  putrid  xhatter  rendere  the  place  dangerous ;  and  it  has 


140  ARTIFICIAL   ILLUMINATIOBT. 

been  employed  with  success  in  destroying  the  stench  of  bilge-water  in  ships,  anJ  ooi» 
recting  the  confined  air  of  their  holds.  Clothes  worn  by  persons  daring  pestilentis 
diseases  are  disinfected  by  being  washed  in  a  solution  of  chloride  of  soda ;  and  the  Uneii 
of  sick  persons,  where  there  is  any  danger  of  infection,  should  be  pnt  into  water  with 
chloride  of  lime  or  soda  as  it  is  taken  off.  This  solution  is  also  found  extremely  usefiil 
as  an  application  to  ulcers  or  putrescent  sores. 

529.  Chlcride  of  today  tehich  is  equally  efficacums  wiih  chloride  of  lime,  is  known  by  tki 
name  of  Labarra^ue's  disinfecting  liquid.  It  is  prepared  by  passing  a  current  of  ciilorint. 
gas  through  a  cold  and  rather  dilute  solution  of  common  cari)onate  of  soda,  h  is  neces 
aary  to  send  as  much  chlorine  into  the  solution  as  will  displace  the  whole  of  the  carbonii 
acid.  A  particular  account,  by  Mr.  Faraday,  of  the  mode  of  preparing  it,  may  be  seet 
in  the  Quarterly  Journal,  New  Series,  II.,  84.  The  employment  of  these  powerful  dis 
infecting  agents  should  not,  however,  prevent  the  use  of  all  other  means  which  ma> 
be  considered  as  additional  securities ;  such  as  washing  dothes  and  linen,  whitewashing; 
scouring,  <&c. 

5d0.  Tobacco  smoke  is  considered  by  some  persons  as  a  preservative  from  infection  - 
but  its  influence  is,  at  least,  extremely  doubtful. 

531.  Camphor  has  been  very  generaUy  relied  upon  as  a  protection  against  infectious 
diseases  ;  but  its  value  is  estimated  very  low  at  present  among  physicians. 

532.  Vinegar  is  certainly  useful ;  and  although  its  disinfecting  properties  are  perhaps 
very  small,  yet  it  is  at  least  very  refreshing  in  a  sick-room,  both  to  the  invalid  and  the 
attendants,  in  overcoming  the  unpleasant  odour  usually  prevalent.  It  is  either  sprink- 
led over  the  floors,  or  the  vapour  is  produced  by  pouring  vinegar  upon  a  hot  iron.  For 
this  purpose  aromatic  vinegar  and  Thieve*s  vinegar  are  thought  to  be  preferable,  aa 
they  contain  a  little  camphor  and  aromatic  oils. 

633.  To  destroy  the  disagreeable  effluvia  from  sewers^  privies,  and  similar  places,  quick- 
lime alone,  or  mixed  with  lees  of  ashes,  or  soapy  water  that  has  been  used  in  washing, 
may  be  thrown  down  into  the  sink  of  the  privy.  This  is  much  employed  m  hot  coun- 
tries in  places  where  putrefying  matter  is  collected,  to  prevent  its  dangerous  eflect  upon 
the  atmosphere,  which  would  produce  disease.  But,  as  we  have  already  observed, 
noxious  effluvia  from  all  undergroimd  places  shottld  be  prevented  by  properly-construpt- 
ed  traps. 
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Sect.  I. — historical  bemakks. 

534.  Artificial  Hght  is  probabh/  as  ancient  as  the  human  race  or  the  use  of  fire ;  but  the 
means  employed  to  produce  it  among  savage  tribes  have  scarcely  advanced  beyond 
burning  branches  of  trees  or  splinters  of  wood.  Torches  were  probably  an  improve- 
ment upon  these ;  and  lamps,  even  of  the  simplest  kmd,  display  a  great  advance  in  re- 
finement, requiring  a  combination  of  contrivances,  such  as  the  preparation  of  ott.  a  ves- 
sel  to  hold  it,  and  a  proper  substance  for  the  wick. 

It  is  not  a  little  remarkable  that  the  ancient  nations,  who  evmced  such  skill  and  taste 
m  several  of  the  cxegant  arts,  should  have  made  no  improvement  m  the  simplest  kind 
of  lamp,  except  that  of  its  form.  Although  antique  lamps  have  been  found  in  Hercola 
neum,  Pompeii,  and  other  places,  of  ahnost  infinite  variety,  made  of  baked  day  or  oi 
bronze,  from  th?  most  simple  forms  to  those  of  the  most  studied  description,  exhibitinff  a 
surprising  variety  of  designs,  and  admirable  for  the  beauty  of  their  workmanship,  yet 
the  principle  of  the  lamp  scarcely  varies  from  what  must  have  been  the  original  contri- 
vance— an  open  vessel,  with  a  wick  laid  in  the  oil.  The  Mght  which  these  supplied 
must  have  been  weak  and  unsteady ;  and,  as  there  were  no  means  for  destroying  the 
amoke,  this  must  have  been  annijying  in  closed  apartments,  when  the  oil  was  bad  The 
lamp  was  sometimes  suspended,  and,  occasionally,  was  placed  upon  that  elegant  piece 
of  fUmiture,  the  candelabrum  or  stand,  of  which  some  of  the  most  beautiful  forms  m 
marble  and  bronze  are  still  preserved. 

536.  Simple  as  is  the  contrivance  of  candles,  thev  do  not  appear  to  have  been  ^eneraUv 
imovm  to  the  ancients,  who  continued  long  to  make  use  of  the  lamp  only     We  read 
however,  of  a  species  of  candles  sometimes  used  among  the  Romans,  made  of  strinra 
of  papyrus,  or  rushes,  dipped  in  pitch  and  surrounded  with  wax.  Wax  and  tallow  can 
ges  were,  according  to  Pliny,  likewise  occasionally  employed  in  religious  offices 
Torches  and  flwnbeaux  were  used  at  all  times ;  and  in  the  early  part  of  the  modem 
2?;:^tri.^l!^^*»v^f  ?^*  entertainments,  halls  were  lighted  up^ot  only  wfth^m^^^ 
M  with  flambeanx  held  in  the  hands  of  domestics  kept  f5r  the  purpose.    JVoissart^ 
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ieaeiibiiig  Hie  xBagnificenoe  of  the  Count  de  Foix,  states,  that  he  had  twelve  torches, 
held  by  twelre  Talete  in  his  halL    These  were  afterward  superseded  hy  the  inrentioD 
of  candlesticks.    In  the  twelfth  eentniy,  candles  of  wax,  and  chandeliers,  were  geuer- 
aHy  seen  in  ehnrches ;  and,  as  refinement  increased,  they  came  gradually  into  use 
among  the  nobility  and  wealthy  all  over  Europe,  as  did  those  of  tallow  amonc  the  mid- 
dle classes.    The  discovery  of  Arsand,  by  which  the  smoke  of  lamps  was  destroyed, 
produced  a  new  era  in  artificial  illumination ;  and  these  implements,  which  had  long 
been  laid  aside  in  the  beat  apartments,  were  again  introduced.    Various  modifications 
of  this  admirable  inyention  have  resulted  from  the  endeavour  to  carry  the  improvement 
stiU  farther,  and  still  continue  to  exercise  the  talents  of  philosophers  and  mechanics. 
Inflammable  air,  or  gas-lighting,  has  added  immensely  to  our  means  of  artificial  illumi- 
nation,  particularly  in  streets,  shops,  and  public  buildings ;  but  aU  these  modes  have 
peculiar  properties,  which  require  to  be  examined  separately. 

SaCT.  II. — NATURE   AlTD   LAWS   OF    LIGHT. 

b36.  Although  the  artificial  light  produced  by  oombnstion  is  in  several  respects  dif- 
terent  from  that  of  the  sun,  yet  the  general  laws  observed  by  both  are  the  same ;  and 
we  shall  be  able  to  nuke  the  nature  of  the  former  best  understood  by  first  briefly  de- 
scrib'mg  the  chief  properties  of  solar  light,  or  that  of  day. 

537.  It  is  vot  known,  witk  urUanty  what  lighi  reaUy  is,  but  there  are  two  prevailing 
op'mions  respecting  it.  By  some  it  is  supposed  to  consist  of  streams  or  rays  of  exces- 
sively minute  particles,  sent  ofifin  all  directions  from  luminous  bodies.  Othen  imagine 
that  there  are  no  particles  of  this  kind,  but  that  luminous  bodies  have  the  property  of 
causing  vibrations  or  undulations  in  an  ethereal  fluid  that  fills  all  space,  and  that  thus 
an  dEdct  is  produced  on  the  eye  analogous  to  that  on  the  ear  in  sound,  which  is  known 
to  be  the  r^ult  of  mvisible  undulations  or  waves  formed  in  the  air  by  sonorous  bodies. 
But,  whatever  may  be  the  fact  (and  this  cannot  at  present  be  absohitely  determined), 
either  of  these  theories  ex^dains  moat  of  the  phenomena  of  li|^t ;  and,  as  the  first-men 
tioDed  has  greater  simplicity  in  its  fiivour,  we  may  adopt  it,  on  the  present  occasion, 
as  the  most  convenient  for  our  purpose. 

538.  The  rays  ofUghifrom  tiU  sun  mroeecd  always  m  werfeetly  straight  lines,  paralld  Is 
esck  other,  and  never  in  curves  of  any  xind.  This  may  be  seen  distinctly 
Vf  admitting  them  into  a  dark  chamber  through  a  hole  in  the  window- 
ahotter,j^.  84.  But  the  rays  which  proceed  firom  a  candle  or  lamp  di- 
reige,  or  spread  out,  aa  they  proceed  n-om  the  flame,  Jig.  85,  though  they 
also  move  only  in  straight  lines.  It  is  important  to  distinguish  these 
fiicts  in  the  consideration  of  light  employed  in  illuminating. 

539.  When  the  rays  of  light,  whether  qf  the  svai  or  of  any  other  humnaus 
hsiy^  strike  upon,  a 'solid  suhstamcef  a  eonsideroMs  portion  is  rented,  or 
thrown  off  again,  precisely  in  the  same  manner  as  when  a  boy's  marUe 

rebounds  from  a  stone  slab  on  which  it  is  thrown : 


and  this  reflection  obeys  a  constant  law,  to  under- 
stand which  is  essential  to  our  subject.  Suppose 
the  rays,  a  h.  Jig,  86,  come  to  the  surface,  c  d,  ia 
the  diKCtion  a  b,  making  a  certain  angle,  a  he,  with 
that  snriaoe,  they  will  be  reflected,  or  will  bounce 
iff  from  the  Bur&ce  in  the  direction  h  c,  making  the  angle  cbd  exactly 
eqoal  to  the  angle  Ah  €,  The  angle  abe  ia  called  the  angle  of  incidence,  or  striking . 
and  the  angle  ehdiB  cafled  the  angle  ofr^Uction;  and  the  rule  in  all  caaes  is,  that  the 
A.  >;^  ^^^  of  incidence  as  equal  to  the  angle  of  reflection.    This  is  the 

<^^^      ^x'^^^^^^  foundation  of  aH  our  reasoning  on  the  operation  of  reflectors  of  va- 
rious kinds,  whieh  are  so  often  used  in  the  management  of  light ; 
and  a  few  iUnstrations  will  render  this  familiar  to  the  reader. 
^.87.       d     Ifa  piece  oflookiag^glaas,cd,>S«^.  87,  be  laid  flat  upon  a  table  m 

a  daikened  room,  and  a  ray  of  light.  A,  be  admitted  through  a  hole  in 
Che  abutter  9o  that  it  may  strike  on  the  mirror,  it  will  be  seen  that  the 
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ray  will  be  refleeted  to  B,  making  the  an- 
gle of  incidence  equal  to  that  of  reflection ;  ^ 
anl  likewise  that  the  several  rays,  both  ot 
incidence  and  reflection,  do  not  diverge,  but  E 
continue  parallel.    But  the  beam  of  light 
Aom  a  candle,  C,  Jig.  86,  diverges  before 
it  strikes  the  mirror ;  and,  as  each  single 
nry  makes  the  angle  of  incidence  equal  to  that  of  reflection,  it  is  evident 
that  the  rays  must  continue  to  diverge  when  they  are  reflected,  as 
in  the  dotted  Unea.    When  a  eandle,  £,  /g*  ^^f  »  P^^  ^^^^  ^  ^^ 
mirror,  F  G«  on  the  wall  of  an  apartment,  the  rays  diverge,  and,  on 
itiiking  the  mirror,  they  are  reflected,  and  continue  to  diverge,  being 
difllised  thiongh  the  room.  Although  light  is  reflected  by  all  bodies 
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Pig,  W, 


uA  which  it  strikes,  yet,  if  the  surfaoes  are  rough,  a  great  portion  is  absorbed  and  losti 
and  only  a  small  part  is  reflected ;  but  if  the  surfaces  are  polished,  much  more  is  re- 
flected ;  and  this  quantity  is  in  propoition  to  the  decree  of  smoothness ;  for  this  reason, 
all  reflectors  should  be  kept  highly  polished,  whijch  wiU  be  known  by  their  appearing 
bright. 

640.  Curved  gurfdccs  reflect  light  according  to  the  same  law,  riz.,  that  the  angles  of 
incidence  uid  of  reflection  in  each  ray  are  exactly  the  same.  To  illustrate  thu,  8Ui»- 
^B  pose  a  concave  mirror,  fig.  90,  of  which  the  centre  of  concavity  is  at 
a ;  or,  in  other  words,  that  a  is  the  centre  of  the  circle,  of  which 
curve  of  the  mirror  B  C  is  a  portion :  if  a  number  of  parallel  rays,  d  «, 
such  as  those  of  the  sun,  strike  upon  the  mirror  B  G,  each  separate 
ray  will  be  reflected  so  that  its  angle  of  reflection  will  be  equal  to 
its  angle  of  incidence ;  but,  from  the  nature  of  the  curved  surface, 
the  result  will  be,  that  all  the  reflected  rays  will  meet  together  in  one 
Fig.  00.  '^  point ;  and  this  point  will  be  exactly  half  way  between  tiie  centre,  a, 
and  the  surface  of  the  mirror :  such  a  mirror,  if  of  sufficient  size,  would  collect  the  sun^s 

A  rays  so  as  to  bum  at  the  point  /.    Now  suppose  that  an 

artificial  light,  as  a  lamp  or  candle,  was  placed  in  the 
point  /,  the  rays  will  diverge  towards  the  mirror,  and 
they  will  be  reflected  so  as  to  be  parallel  in  the  direction 
de.  It  is  upon  this  principle  that  a  light  may  be  sent  to 
a  vast  distance ;  and  thus  the  light  Irom  the  candles  in 
coach  lamps  are  conflned  to  Uie  space  along  the  road.  15 
the  light  should  be  placed  between  a  and/,  as  at  ib,  fig,  91, 
then  the  rays  wiU  be  collected  in  a  point  farther  oflTthan 
s,  as  at  ^ ;  and  if  it  is  placed  nearer  to  the  mirror  than  /,  as  at  m,  the  reflected  rays 
will  diverge,  as  A,  i 

641.  Reflector »  are  eometimee  made  by  placing  a  number  of 
smaU  flat  pieces  of  mirror  so  that  the  middle  of  each  just 
touches  the  curve  of  a  circle,  as  in  fig.  93.  This  arrange- 
ment of  mirrors,  though  less  perfect  than  a  single  curved 
mirror,  acts  nearly  in  the  same  manner,  each  small  piece 
throwing  its  rays  to  the  centre  of  the  circle.  Here  the  great- 
er the  number  of  pieces  the  better,  so  that  they  are  set  accu- 
rately. This  kind  of  reflectiOB  is  often  used  where  the  size 
is  very  large,  or  where  economy  is  much  an  object,  no  grind 
ing  to  a  curved  surface  being  necessary. 
Fig*  M.  642.  lAghi  ma^  be  aUo  coUected  and  coHcentraied  by  meeai$  oj 

glaee  lenaet.    This  depends  upon  a  very  different  principle  from  the  r^Uctiim  of  li|^t 
It  is  caused  by  what  is  termed  the  refraction  of  light,  which  is  the  change  in  their  di 
rection  which  rays  undergo  when  they  pass  out  of  one  transparent  substance  into  ar. 
other  of  a  different  density ;  but  for  the  laws  of  refraction  we  must  refer  the  reader  ti. 
som^work  on  optics,  as  our  limited  space  will  not  admit  of  its  explanation  in  this  work 
We  shall  content  ourselves  with  giving  some  of  the  most  useful  practical  results. 
643.  A  lene  is  a  piece  of  g^ass  ground  with  one  or  both  surfaces  spherical.    A  com- 
plete sphere  of  glass,  or  a  hollow  g^obe  filled  with  water,  ii 
sometimes  emi£>yed  to  collect  the  rays  of  light  into  a  pmnt 
or  focus.    If  a  candle  or  lamp,  a,  be  placed  near  to  such  a 
globe,  b  e,  fig.  93,  the  rays,  after  diverging,  will,  by  passing 
through  the  globe,  be  made  to  converge  to  a  point  d  on  the 
other  side  of  the  globe ;  and  since  all  the  light  that  falls 
Pig,  gs.  upon  this  globe  wiU  be  collected  into  a  very  small  spot,  this 

will,  of  course,  be  strongly  iUuminated.  This  contrivance  is  often  used  by  jewellers 
and  others  for  procuring  an  intense  light  to  be  thrown  upon  then:  work. 

^^  644.  A  plain  coneex  lens  is  a  cinnilar  glass,  flat  on  one  aide, 

iii^Nis^    and  ground  spherically  on  the  other,  as  in  fig.  94.    This  col- 

;i^(&  lects  the  rays  into  a  focus,  which  is  more  distant  than  ia  the 

:y7\L  case  of  the  globe ;  and  the  curved  side  may  be  either  the  half 

y   II  or  a  segment  of  a  sphere.    It  is  used  in  some  lampa,  and  the 

Pig.  M.  focus  may  be  farther  off  or  nearer,  according  to  the  place  of 

the  hght. 

646.  A  double  convex  lena^  fig  96,  is  likewise  employea  for  a 
similar  purpose,  and  is  fiiequently  used  in  such  instruments 
as  the  magic  lantern,  luoemal,  and  other  microscopes,  tele- 
scopes, &c. 

646.  We  muet  refer  the  reader  aUo  to  works  on  optics  for  a 
deeeriptum  of  tkooe  beautiful  esperimcmtot  by  which  it  has 'been 
shown  that  a  beam  of  the  sun's  light,  thou(^  colourless,  oonsists  of  seven  difRsrenI 
coloured  rays,  which  can  be  separated  from  each  other,  forming  what  are  caUec'  ibP 
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caUmrss  and  it  is  this  sefMuration  that  giyes  rise  to  tlie  rivid  ooloiin  we  sef* 
fireii  out  Vy  the  diamond  and  by  cut  glass. 

547.  It  has  kUwitc  been  s^own  that  tJu  rmtM  of  ikt  ^vn,  vihick  froduie  light  smt  eoUmt 
mre  iUtmUfrom  tkoa*  which  produce  heaty  althouj^  they  sdwasrs  aocompeny  ea<di  Others 
iand  here  ve  may  point  out  a  lemarkable  differenee  between  the  rajrs  that  proeeed  from 
the  SOB  and  those  which  come  from  a  fire.  In  both  there  are  rays  of  heat  uid  rays  of 
light,  that  is,  beatHBoaking  rays  and  light-making  rays ;  but  both  these  kinds  of  rays 
proceediBg  from  the  sun  pass  readily  through  a  pane  of  glass,  as  is  STident,  because 
in  a  peenbooae  we  feel  the  heat  as  well  as  see  the  light  of  the  sun.  fiut  with  respect 
to  afire,  the  light  only,  and  not  tkt  heat,  or  Teiy  little  of  it,  paauies  readily  through  glass ; 
the  greatest  part  of  the  rays  of  heat  are  stopped  by  it ;  and,  in  consequence,  a  pane  of 
glass  fitted  into  a  frame  is  sometimes  actually  employed  as  a  fire-screen.  AequaintaTiee 
teith  the  theme  prmdpUs  we  consider  necessary,  because  they  are  frequent^  ap[died  in 
die  TBzious  mfMh^  of  ligl>tin|r  jqwrtmonts. 


SacT.  in.— ^«  thS  VATirai  ow  flams,  as  sxplotsi)  for  abtutxcul  uoht. 

MB.  In  treating  of  heat  and  combustion  in  Book  II.,  we  described  the  chemical  na- 
ture of  fiame ;  tat  it  will  be  here  necessary  to  consider  it  again,  with  some  additional 
ohsenrations  relatiTe  to  ita  application  in  afibrding  light. 

549.  Tkc  itsfure  ofJUtme  has  been  matter  of  wonder  in  all  ages,  until  modem  chem- 
istry explained  this  once  mysterious  subject.    Flame  is  now  considered  to  be  matter 
that  baa  \)een  volatilised  or  converted  into  vapour,  and  rendered  luminous  l^  intense 
heat.    Qi^gen  is  necessary  ibr  the  combustion  which  is  the  cause  of  the  heat,  and 
therefore  it  is  jcqnned  to  support  fame.  , 

550.  All  hoiUs  do  met  become  luminous  when  healed :  as,  for  instance,  some  of  the  met- 
als;  but  iron  becomes  incandescent,  or  red  and  even  white  hot,  vrhen  heated  to  a  cer- 
tain temperatore,  and  various  substances  require  different  degrees  of  heat  to  render 
them  ineandesoeat. 

551.  Common  air  cannot  le  render td  biminoue  by  any  degree  of  heat^  and  is  therefore 
mcapable  of  producing  fame  of  itself;  neither  can  oxygen  gas. 

552.  Seweral  of  the  permanent  and  natural  gaeest  end  tUeo  the  vapours  or  ga§eous  states  of 
scweral  hodteot  are  enable  of  being  rendered  incandescent  or  luminous  when  they  undergo 
combustion  in  contact  with  oxyj^en.  Pure  hydrogen  gas,  produced  from  sulphuric  acid 
and  zinc,  or  iron,  is  extremely  inflammable,  and  bums  with  a  toeah  Hue  flame  when  set 
on  6re  by  another  ilame,  or  even  by  the  electric  spark ;  but  though  the  heat  of  its  flame 
is  oonsioerable,  its  light  is  feeble.  We  explained,  when  treating  of  heat  and  combus- 
tion, that  the  latter  ^ect  consisted  in  the  union  of  the  combustible  body  with  oxygen. 
When  hydrogen  bums,  it  unites  with  the  oxygen  of  the  atmosphere,  and  the  result  of 
.his  union  is  the  formation  of  water,  which  is  known  to  consist  of  hydrogen  and  oxy- 
gen, and  which  is  converted  into  vapour,  and  dissolved  in  the  air  as  soon  as  it  is  form- 
ed ;  the  flame  h^ng  the  incandescent  state  of  the  gas  in  the  act  of  combining.  •  Car- 
bonated hydrogen,  or  hydrogen  with  caihon,  which  ia  disengaged  from  coal  or  wood  by 
heat,  also  bums  in  contact  with  oxygen ;  but  its  combu&on  aflbrds  a  whiter  and 
bnghter  flame  than  pure  hydrogen,  that  is  to  say,  when  rendered  ineandescent,  it 
throws  oat  more  h^t  \  and  hence  it  is  preferred  for  the  purposes  of  artificial  iUumina- 
tkm.  Carbonated  hy<^ogen  aflbrds  more  light  in  proportion  to  the  quantity  of  carbon 
it  contains ;  and  the  caTlM>n  is  a  principal  source  of  the  light  given  by  its  flame.  The 
vapours  of  some  substances  are  not  combustible,  and  cannot  be  rendered  luminous ;  in 
other  words,  they  produce  no  flame :  as,  for  instance,  steam,  the  vapour  or  gaseous 
state  of  water.  On  the  contrary,  the  vapours  of  other  substances  are  highly  inflam- 
mable, and,  as  we  have  said  above,  bum  with  a  bright  light  or  flame :  for  instance, 
wax ;  but  it  is  necessary  that  these  vapours  should  be  heated  to  a  great  degree  before 
they  win  buxa  or  produce  flame  by  combining  with  oxygen.  This  may  be  illustrated 
in  the  following  manner :  Put  a  bit  of  wax  into  a  fire-shovel  heated  a  little :  it  will  melt ; 
Irat  vrax  merely  melted  win  not  flame,  as  may  be  seen  by  trying  to  light  it  by  a  piece 
of  fighted  paper.  To  make  wax  poduce  flame,  it  must  be  heated  so  as  to  cause  it  to 
boa,  and  then  its  vapour  is  highly  mflammable.  To  prove  this,  heat  the  shovel  red  hot ; 
now  pot  some  wax  on  it,  and  a  white  smoke  wiU  rise,  which  is  the  vapour  from  the 
bofling  wax.  Hold  a  lighted  paper  in  this  smoke,  and  it  wiH  immediately  catch  fire  and 
Ilame  like  a  candle,  and  this  flame  wiU  continue  tin  the  whole  of  the  wax  is  consumed. 
Wfcat  is  shown  here  of  wax  is  tme  also  of  aU  the  other  substances  commonly  used 
for  produciag  light,  as  spermaceti,  taUow,  oil,  resin,  &c.  They  wiU  not  afiford  flame 
«DCil  they  mre  firat  reduced  to  the  state  of  vapour. 

658.  The  fiame  of  a  common  lamp,  or  of  a  candle^  is  produced  in  the  fottowvng  manner: 
(MI  and  taliow,  we  have  stated,  do  not  take  fire  unless  previously  vohitilizea  by  heat ; 
iod  tiiis  is  eflbeted  by  means  of  the  wick  of  the  candle  or  lamp.  The  oil  or  melted  tal- 
bam  Tiaes  between  the  fibres  of  the  wick,  in  consequence  of  what  fs  called  capillary  at- 
irmeiionf  in  the  same  manner  as  water  would  rise  up  in  a  piece  of  the  wick  suspended  in 
iL    The  Ibime  of  another  body  being  apjfiied  to  the  extremity  of  the  wick,  so  as  to  set  it 
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on  fire,  the  oil  is  heated  to  the  state  of  vapour,  which  then  inflames ;  the  oil  first 
is  dissipated  by  eombustion,  and  another  portion  is  attracted  upward  by  the  fibres  of  the 
wick,  and  becommg  vapour,  is  burned  likewise,  and  in  this  way  a  constant  combustion 
is  maintained.  A  candle,  however,  differs  from  a  lamp  in  a  very  essential  circumstance 
The  oil  of  Uie  lamp  is  always  fluid,  tgnd  only  requires  to  be  boiled  into  vapour  by  the  heat 
of  the  wick ;  but  the  tailow«  being  at  first  solid,  has  first  to  be  liquefied  and  brought  into 
the  state  of  oil.  What  is  in  the  vicinity  of  the  wick  is  first  melted,  and  the  ex- 
ternal rim  of  the  candle  not  being  rendered  fluid,  a  cup  is  thus  formed,  which 
contains  the  melted  portion.  This  circumstance  will  be  adverted  to  again  more 
particularly  when  we  treat  of  the  management  of^candles.  The  melted  tallow 
or  oil  being  boiled  by  the  flame  into  the  state  of  vapour,  ascends  in  the  form  of 
a  column,  and,  being  heated  to  a  high  temperature,  it  combines  rapidly  with 
the  oxygen  of  the  surrounding  atmosphere,  the  heat  evolved  being  so  great  ae 
to  cause  the  vapour  to  be  white  hot  and  very  luminous,  thus  constituting  visi- 
ble flame.  But  the  combustion  that  occasions  this  can  only  take  place  in  that 
part  of  the  column  of  hot  vapour  which  is  in  contact  with  the  atmosphere, 
namely,  the  exterior  surface.  The  flame  of  a  candle  or  lamp,  iherij  Jig,  96,  is 
not  solid  throughout,  but  only  a  thin  film  of  white  hot  vapour,  enclosing  a  quan- 
tity of  heated  vapour,  which,  for  want  of  oxygen,  is  incapable  of  attaining  the 
greatest  degree  of  heat  in  burning ;  that  is,  only  the  vapour  which  rises  from 
the  outside  of  the  wick,  and  which  is  in  contact  with  the  atmosphere,  can  bum 
by  uniting  with  oxygen ;  but  what  rises  from  the  centre  of  the  wick,  not  being 
Pig.  96.  in  contact  with  the  air,  cannot  burn,  and  rises,  of  course,  unburned.  The  flame 
of  a  lamp  or  candle  is,  therefore,  in  fact,  hollow ;  the  dark  in  the  figure  representing  the 
hollow  part,  the  upper  part  tapering  to  a  point. 

554.  That  the  flame  is  really  hollow  can  be  proved  by  several  experiments.  By  looking 
attentively  at  the  flame  of  a  candle  just  snuffed,  it  will  be  seen  that  immediately  above 
the  wick  there  is  a  part  darker  or  less  luminous  than  the  rest,  as  in  Jig.  96  ;  this  is  the 

O  hollow  part,  full  of  unburned  vapour.  If  a  piece  of  paper,  held  horizontally,  be 
quickly  introduced  across  this  part  of  the  flame,  and  held  for  a  few  seconds,  the 
paper  will  be  found  to  be  scorched  only  in  a  ring.  Jig.  97,  where  the  circular  film 
of  flame  was  below  it,  and  the  centre  part  will  not  be  scorched.  The  scorching 
*^g-  »'•  ^j]]  be  best  seen  upon  the  upper  side  of  the  paper,  as  the  lowest  side  will  be  too 
much  blackened  by  the  smoke. 

By  a  pretty  experiment,  it  is  possible  to  extract  the  unburned  vapour 
from  the  centre  of  the  flame,  and  to  inflame  it.  Procure  a  piece  of  a 
small  glass  tube,  having  a  bore  of  an  eighth  of  an  inch ;  insert  the  end 
of  it  dexterously  into  the  dark  part  of  the  flame  where  the  hollow  ia 
supposed  to  be,  holding  the  tube  as  at  a,  Jig.  98,  and  the  unburned  va- 
pour will  ascend  through  the  tube,  and  may  be  set  fire  to  at  the  top  by 
a  piece  of  lighted  paper,  forming  a  smaller  flame  of  the  same  kind  as  the 
first. 

655.  It  is  necessary  now  to  refer  the  reader  to  what  we  have  said  in  Book 
II.  f  on  the  chemical  nature  of  combustion.  We  there  stated  that  the  usual 
substances  employed  for  giving  heat  and  light  were  of  vegetable  or  ani- 
mal origin,  as  wood,  coal,  wax,  tallow,  spirit,  dtc,  the  chemical  constitu 
ents  of  which  are  oxygen,  hydrogen,  and  carbon,  in  variable  proportions 
and  that,  in  the  process  of  combustion,  a  complete  decomposition  of 
these,  or  a  separation  from  each  other,  was  eflTected.  This  takes  plaoe 
m  all  the  oil  burned  in  lamps,  and  the  wax,  tallow,  dec,  in  candles. 

556.  We  must  trace  the  progress  of  this  decomposition^  in  order  to  explain  the  phenomenui 
which  occur  in  artificial  illumiTiation.  When  any  of  the  substances  employed  for  giving 
light  is  heated  so  as  to  inflame,  a  portion  of  the  carbon  and  hydrogen  unite,  forming  car> 
bonated  hydrogen,  which  is  detached,  and  becomes  luminous  by  uniting  with  oxygen  Id 
the  manner  described  above.  Another  portion  of  the  hydrogen  alone  combines  with  oxy- 
gen, and  forms  water,  this  fluid  consisting  of  these  two  gases  in  combination.  The  watei 
thus  formed  is  dissipated  through  the  atmosphere,  being  so  heated  as  to  be  in  the  state 
of  vapour,  on  which  account  it  is  not  obviously  visible.  The  light,  therefore,  proceeds 
from  the  combustion  of  the  carbonated  hydrogen.  Apother  portion  of  the  carbon  of  the 
combustible  body  unites  with  the  oxygen  of  the  atmosphere,  and  forms  carbonic  acid  gaa, 
which  is  likewise  disengaged  and  spread  through  the  surrounding  air.  But  still  anothei 
portion  of  the  carbon  remains,  reduced  to  a  vaporous  form,  ready  to  unite  with  hydro- 
gen, and  to  bum  with  oxygen  ,*  this  remaining  portion  of  carbon,  however,  being  in  the 
centre  of  the  flame,  has  no  hydrogen  to  unite  with,  that  being  all,  or  nearly  all,  bumed ; 
or  if  there  be  a  little  hydrogen  left,  still  no  oxygen  can  find  its  way  to  the  centre  of  the 
flame  to  complete  its  combustion ;  consequently,  this  carbon  vapour  remains  by  itself, 
and,  rising  in  a  column  through  the  upper  part  of  the  flame,  a  part  gets  bumed  at  the  top 
where  it  meets  with  oxygen,  but  a  large  portion  also  escapes  unconsumed.  It  is  this  lattec 
^rt  that  escapes,  which,  when  it  comes  into  the  cool  atmosphere,  is  condensed,  and  ajt- 
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peavs  m  the  form  of  mnoke*  which  maj  be  eoHected  as  a  powder  in  the  fonn  of  soot  on 
any  surface  hdd  over  it.  This  escape  of  unburned  carbon  vapour  ma/ be  vefy  instruet- 
ively  watched  m  the  bumiog  of  a  taUow  candle.  Sometimes  the  flame  may  be  observed 
quite  steady,  and  tapering  to  a  point ;  then  aH  the  carbon  vapoor  is  buned  at  the  top, 
and  there  is  do  smoke.  Presently  the  flame  is  observed  to  flicker,  to  become  red  at  tha 
top,  and  to -give  out  a  great  deal  of  smoke ;  in  that  case,  the  carbon  vapour  has  escaped 
unbiinied  through  the  fliame. 

5i57.  b  is  obmmufrom  this  that  tU  c$ute  of  smoke  in  candles  and  tatws  u  hetwate  ikere 
is  m  tvffbj  of  oxygen  to  the  centre  of  the  fiame^  in  consequence  of  which  the  carbon  vbp 
poor,  which  fflls  the  hoUow  part,  cannot  be  consumed,  and  therefore  escapes  into  the 
apartment  unburned,  by  which  a  loss  of  heat  and  light  is  occasioned,  into  which  it  would 
hare  been  converted  could  oxygen  be  got  to  it.  This  defect  in  the  combustion  of  lamp* 
has  been  remedied  by  the  invention  of  Argand,  to  be  afterward  described,  and  by  which 
oxyjgen  is  admitted  to  the  centre  of  the  flame,  to  consume  the  caibon  vapour  wfaieh  oc- 
casions the  soM^. 

558.  The  flames  of  iiferent  eombustiblea  are  not  all  attended  with  an  equal  jmduction  of 
heat  and  Ughi.  Sulphur  bums  with  a  weak  flame ;  phosphorus  with  a  very  dense  one. 
Spirit  of  wine  buma  with  a  slight  flame  in  pomt  of  light,  but  a  very  powerful  one  in  re- 
spect to  heat.  If  an  Argand's  lamp  be  charged  with  oil,  and  another  similar  lamp  be 
charged  with  spirit  of  wine,  the  flame  of  the  latter  will  not  have  a  quarter  of  the  light  of 
the  other,  hut  wiU  give  twice  as  much  heat,  and  is  not  accompanied  by  smoke.  The 
flame  of  ether  is  denser,  but  produces  smoke.  The  flame  of  oil  of  turpentine  is  attended 
with  a  very  dense  smoke.  The  flame  of  pure  hydrogen  is  very  faint,  but  gives  much 
heat. 

559.  The  colours  of  fames  also  depends  upon  the  nature  of  the  eomhustible.  Sulphur  buma 
with  a  hlne  flame.  Spirit  of  wine,  by  itself,  Mso  bums  with  a  bluish  flame.  If  a  little 
boracjc  acid  be  stirred  into  the  spirit  of  wine,  the  flame  will  be  beautifully  green.  If  anr 
of  the  salts  of  strontian  be  mixed,  the  oc^ur  will  be  a  fine  red ;  and  it  is  this  latter  which 
is  empkiyed  in  the  theatres  for  producing  the  red  light  in  the  re{^sentation  of  conflagra- 
tions. The  flame  of  zinc  is  a  bright  white :  that  of  the  preparations  of  copper,  greenish- 
hhie. 

560.  The  eomiustible  vapours  and  gases  are  not  all  inflanud  with  equal  readiness.  Pure 
hydrogen  gas  may  be  inflamed,  not  only  by  the  contact  of  another  flaming  body,  but  even 
by  a  very  smadl  electric  spark.  A  spark  a  little  more  powerful  will  fire  spirit  of  wine 
aiid  ether,  especially  when  the  fluids  are  a  little  warm.  Spirit  of  turpentine,  and  some 
essential  oils,  may  be  inflamed  even  by  the  action  of  cold  acids.  Put  a  spoonful  of  oil  of 
turpentine  in  a  cup,  and  poor  over  it  about  half  that  quantity  of  strong  nitrous  acid,  pre- 
viously mixed  with  a  few  drops  of  sulphuric  acid :  the  oil  of  turpentine  will  immediately 
borst  into  a  flame.  In  making  this  experiment,  it  is  necessary  to  put  the  acid  into  a 
small  phial,  which  should  be  fixed  to  the  end  of  a  long  stick,  that  the  operator  may  be  at 
a  distance  from  the  turpentine ;  because  the  flame  is  so  sudden,  thilt  it  will  be  dangerous 
to  bring  the  hmid  near  it. 

The  thick  lat  oils  must  be  heated  to  a  considerable  degree  before  they  aro  in  the  state 
of  giiing  out  vapour,  so  as  to  be  inflamed.  If  a  vessel  containing  oil  be  set  upon  a  fire, 
a  smoke  or  vapour  begins  in  time  to  rise  from  it,  which  by  degrees  grows  denser  and 
denser,  and  at  last  begins  to  shine  in  some  places  near  the  surface  of  the  oil,  somewhat 
fike  an  electric  light ;  yet  it  does  not  flame ;  but  if  a  flaming  body  like  a  candle  be 
bniogfat  within  the  vapour,  the  latter  will  instantly  be  inflamed,  breaJcing  out  with  a  sort 
of  explosion,  and  will  continue  to  burn  till  the  whole  is  consumed.  Serious  accidents 
frequently  occur  in  boiling  oil,  pitch,  and  similar  substances,  by  approaching  too  near 
with  a  light,  or  by  suflfering  them  to  boil  over,  by  which  their  vapour  is  set  fire  to,  and 
the  whole  of  the  oil  is  inflamed. 

561.  The  above  prindples  explained,  it  will  now  be  easy  to  comprehend  many  of  the 
circumstances  connected  with  light  of  various  kinds,  which  would  be  wholly  untntelli* 
gible  without  this  previous  knowledge.  We  shall  proceed  to  describe  the  several  con- 
trivances which  have  been  resorted  to  in  employing  the  combustible  substances  used 
for  giving  hght,  such  as  lamps,  candles,  dec. 

562.  At  present  there  are  three  modes  by  which  artificial  light  is  usually  produced :  by  Cdw* 
dleSf  laa^^  amd  gas.  We  shall  consider  these  separately ;  but  first  we  shall  treat  of  tht 
▼arions  substances  employed  to  bum  for  this  purpose. 


CHAPTER  11 

OF  THX  VARroOS   SUBSTANCES  KMFLOTaD  IN  THB  PRODVCTtON  OV  ARTiriClAL  LIGHT. 

Sect.  I. 

563.  General  Remarks. — ^The  materials  from  which  artificial  light  is  procured  aro  de 
rived  partly  from  the  animal,  partly  from  the  vegetable,  and  some  from  the  mineral  king 
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doiDi  Anima]  fat  or  oieaginoas  substanoes,  in  our  common  temperature,  are  either  80I14 
as  wax  and  spermaceti,  or  always  fluid,  as  fish  oil.  Of  vegetable  oleaginous  substanee^i 
some  are  always  solid  in  the  usual  temperature  of  Britain,  as  palm  oil :  others  are  al- 
ways fluid,  as  olive  and  rape  oils.    The  mineral  substances  are  n<q>htha,  petroleom,  dee 

Sect.  II. — wix. 

u64.  Wax  is  both  an  animal  and  a  vegetable  production.  The  first  kind  is  a  seeietion  by 
certain  insect^,  of  which  the  bee  is  the  most  remarkable.  The  second  is  aflTordad  by 
plants.  Wax  was  long  supposed  to  be  merely  coUected  by  bees  from  the  pollen  of  flow- 
ers ;  but  this  opinion  is  now  known  to  be  erroneous :  the  pollen  which  the  bees  are  seen 
to  collect,  and  to  carry  home  attached  to  their  thighs,  is  for  the  purpose  of  feeding  their 
young.  It  is,  therefore,  called  bee  bread.  The  wax  of  the  bee  is  elaborated  in  its  stom- 
ach. With  his  tongue  he  sucks  the  saccharine  juice  in  the  nectaries  of  flowers ;  and 
this  is  transfonned  into  wax  by  certain  secreting  organs  in  the  animal.  The  wax  then 
exudes  through  apertures  between  the  abdominal  rings,  into  what  have  been  termed 
ufox-poeksu,  which  were  first  discovered  by  Mr.  John  Hunter,  and  of  which  the  woikiog 
bees  have  eight :  these  are  situated  under  the  wings.  From  the  observations  of  Huber, 
it  appears  that  sugar  is  essential  to  the  formation  of  wax ;  and  that  bees  supplied  with 
sugar  only,  and  shut  up  in  the  house,  manufhcture  wax  in  the  same  manner  as  those 
bees  which  eujoy  their  freedom ;  which  proves  that  wax  is  not  merely  a  vegetable  sub 
stance. 

M5.  The  eelU  of  wax  eoiutrueied  by  the  bees  consist  of  two  ranges,  disposed  back  to 
back,  in  combs  that  ace  placed  vertically.  They  are  all  hexagonal  or  six-sided ;  and  the 
accuracy  with  which  they  are  constructed,  and  the  wonderful  instinct  by  which  the  form 
best  adapted  for  the  purpose  is  given,  has  excited  the  admiration  of  mankind  in  all  ages. 
But  the  natural  history  of  the  bee,  so  hinfhly  interesting,  is  to  be  found  in  many  woiks 
of  the  present  day ;  and  it  is,  therefore,  unnecessary  to  describe  it  farther  in  this  place 
The  finest  wax  is  made  where  the  bees  have  access  to  diy  heaths  and  hilly  countries . 
in  nlaces  abounding  in  vineyards  it  is  decidedly  inferior.  A  young  hive  will  yield,  at  the 
end  of  the  season,  about  one  pound  of  wax,  and  an  old  hive  twice  as  much. 

566.  There  are  ttoo  kinds  of  u>ax  found  in  commerce^  yeUow  or  unbleached,  and  whiter  or 
fufified  and  Ueached.  The  yellow  is  the  wax  just  as  it  comes  out  of  the  hive,  after  ex- 
pressing the  honey.  The  dark  yellow  colour  is  owing  to  an  admixture  of  some  honey 
and  the  bee  bread,  for  the  natural  colour  of  wax  is  pure  white. 

667.  To  procvare  the  wax  from  the  combs  for  use.  After  separating  the  honey  fiom  them 
as  much  as  possible,  by  draining  and  pressing,  the  combs  are  either  soaked  for  some 
days  in  clear  water,  in  order  to  extract  all  the  honey,  or  they  are  broken  into  pieoes, 
and  spread  on  a  sheet  near  the  hives,  so  that  the  bees  may  in  time  suck  out  all  the  honey 
that  is  left.  The  whole  of  the  comb  is  then  enclosed  in  a  canvass  bag,  and  put  into  a 
kettle  with  boiling  water ;  by  this  the  wax  is  melted,  and  it  is  squeezed  out  by  pressing 
the  bag  with  a  large  wooden  spoon.  The  melted  wax  rises  to  the  surface  of  the  water, 
and  swims  on  the  top.  It  is  next  skimmed  off,  and  put  into  another  vessel  vnth  cold 
water,  by  which  it  is  hardened.  It  is  then  taken  off,  remelted,  and  cast  in  wooden, 
earthen,  or  metallic  moulds,  wh^ch  are  first  anointed  with  honey,  oil,  or  water,  to  pre- 
vent the  wax  from  sticking  to  them. 

Before  wax  is  employed  for  the  ordinary  purposes,  as  the  making  of  candles,  for  mod- 
elling, the  uses  of  the  surgeon,  perfumer,  d&c.,  it  is  rendered  white  by  bleaching. 

668.  Wax  is  bleached  by  exposing  it  in  thin  lamina  to  the  action  of  the  light  and  air, 
by  which  it  becomes  perfectly  white,  scentless,  somewhat  harder,  and  less  greasy  to  the 
touch.  To  effect  this,  it  is  first  broken  into  small  pieces,  and  melted  in  a  copper  cal- 
dnm,  with  water  just  sufilcient  to  prevent  the  wax  from  burning.  The  caldron  has  a 
pipe  at  the  bottom,  through  which  the  wax,  when  melted,  is  run  off  into  a  laiige  tub  filled 
with  water,  and  covered  with  a  thick  cloth,  to  preserve  the  heat  till  the  impurities  are 
settled.  From  this  tub  the  clear  melted  wax  flows  into  a  vessel  having  the  bottom  foil 
of  small  holes,  through  which  it  runs  in  streams  upon  a  cylinder  kept  constantly  revolv- 
ing over  water,  into  which  it  occasionally  dips ;  by  this  the  wax  ip  oooled,  and  at  the 
same  time  drawn  out  into  thin  shreds  or  ribands,  by  the  continual  rotation  of  the  cylin- 
der which  distributes  them  through  the  tub.  The  wax,  thus  granulated  or  flatted,  is  ex- 
posed to  the  air  on  linen  cloths,  stretched  on  large  frames,  about  a  foot  or  two  above  the 
ground ;  in  which  situation  it  remains  for  several  days  and  nights,  exposed  to  the  air 
and  sun,  being  occasionally  watered  and  turned ;  by  this  process  the  yellow  colour  nearly 
disappears.  In  this  half-bleached  state,  it  is  heaped  up  in  a  solid  mass,  and  remains  for 
a  month  or  six  weeks ;  after  which,  it  is  remelted,  ribanded«  and  bleached  as  before  (in 
some  cases  several  times),  till  it  wholly  loses  its  colour  and  smell.  It  is  then  again 
melted  for  the  last  time,  and  cast,  with  a  ladle,  upon  a  table  covered  over  wiUi  little 
round  cavities,  into  the  form  of  disks  or  cakes  of  about  five  inches  in  diameter,  in  which 
it  is  usually  sold.  The  moulds  are  firsi  wetted  with  cold  water,  that  the  wax  may  be 
the  more  easily  got  out,  and  the  cakes  ar&  laid  out  in  the  air  for  two  days  and  two  ni^ta, 
to  render  them  f  lore  transparent  and  dry.    This  operation  of  bleaehhig  wax  can  be  oer- 
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tormed  only  in  fine  weather,  as  it  depends  chiefly  on  the  aetion  of  the  san ;  <bo  on  ae* 
count  of  tins  inoonTenience,  it  has  been  a  desideratum  to  disoorer  some  other  mode  of 
whitening  this  sabetance.  Chlorine  has  been  found  to  Ueaeh  it  maoh  moie  rapidly ;  but 
does  not  aoswer  completely,  the  wax  being  rendered  brittle.  Steam  has  also  bera  em- 
ployed lor  this  pozpooe ;  and,  by  enosing  wax  to  the  atmosphere  in  frosty  weather,  the 
bleachiag  is  Tery  soon  eflleeted.  It  is  by  exposing  honey  to  the  frost  that  the  Jews 
bleadi  it  to  soch  a  degree  of  whiteness  as  they  bring  it  to  in  Poland. 

569.  In  trvyical  ecuntrUs,  on  aeeeunt  of  the  hiaty  UUaw  candU$  eatmet  be  uui,  and  there- 
fore wax  is  mneh  emi^oyed.  A  Teiy  simole  method  of  pleaching  this  substanee  is  made 
ose  of  there :  a  Teasel  containing  it  is  pwoed  within  another  ftill  of  water  kept  boiling. 
H1ien  the  wax  fuses,  a  process  for  converting  it  into  thin  flakes  for  bleaching  is  used, 
chat  at  first  si^t  might  appear  hazardous.  The  hands  are  first  diroed  into  a  tub  of  cold 
water  placed  near,  and,  while  wet,  {dunged  into  the  melted  wax ;  they  are  instantly  and 
quickly  drawn  ont  covered  with  wax,  the  heat  of  which  is  scarcely  at  all  felt.  This  wax 
is  stripped  off  from  the  hands,  and  spread  out  on  cloths  in  the  sen,  and  watered  to  whiten 

570.  The  prvieipal  properties  ofwtx  are  theee :  it  is  insoluble  in  water  and  in  cold  alco- 
hol, bat  in  boiling  alcohol  a  very  small  portion  is  dissolved,  the  greater  part  of  which  is 
deposited  on  cooling.  John,  a  celebrated  chemist,  found  wax  to  consist  of  two  substan- 
ces, one  sduble  in  boifing  alcohol,  and  which  he  called  emu,  the  other  insoluble,  which 
he  has  named  myricin ;  iht  proportions  of  each  being  76  of  the  former  and  S5  of  the  lat- 
ter. The  first  gives  brittfeaeas,  the  last  nnctnostty,  being  partly  of  the  nature  of  a  fixed 
oil.  Cerin,  when  obtained  from  wax,  will  form  margarie  add,  a  product  of  saponified 
fat ;  but  wax  itself  will  not  make  a  soap  with  the  alkalies,  a  property  which  distinguishes 
it  firom  fals^  oils,  and  resins ;  neither  does  it  contain  elain  nor  etearim,  principles  in  the 
latter  substances  which  we  shall  describe.  Wax  unites,  by  the  aid  of  heat,  with  the  fixed 
and  voIatiJe  oils,  and  with  reain :  with  diflTerent  quantities  of  oil  it  constitutes  the  cerates 
of  the  apothecaries. 

671.  By  ekemicai  analysis,  100  parts  of  wax  are  found  to  consist  of  carbon  90*4 ;  oxy- 
gen 8-3;  hydrogen  11-8. 

672.  Wax,  ii  has  alreaihf  been  stated,  cannot  ie  kindUd  unless  it  be  frctumsly  reduced  ints 
papour,  which  requires  a  heat  of  800** ;  in  this  it  resembles  tallow  and  flit  oiu.  Bleached 
wax  boms  with  a  very  pore  vrhite  hght,  without  any  offensive  smell,  and  with  much  lest 
smoke  than  tallow ;  and  as  it  is  less  fusible  than  the  latter  substance,  it  bums  well  with 
a  smaUer  wick.  It  yields  in  burning  the  same  products  as  oil.  Bleached  wax  melts  at 
ISS^ ;  unbleached  at  U2*> ;  while  tallow  melts  at  92®,  and  spermaceti  at  138<».  White 
wax  is  in  some  degree  translucent,  but  not  so  much  so  as  spermaceti. 

673.  }¥kiu  wax  is  sometimes  adulterated  with  white-lead,  to  increase  its  weight :  this 
may  be  detected  by  melting  the  wax  in  water,  when  the  lead  will  fldl  to  the  lK)ttom  of 
the  vessel  Adulteration  by  mixing  tallow  or  suet  with  it  may  be  known  by  its  greasi- 
ness,  by  a  doll  opaque  white,  and  its  wanting  that  transparency  which  pure  white  wax 
possesses ;  as  alao  by  its  disagreeable  odour  when  melted,  and  being  saponified  by  alka- 
lies. Potato  starch  is  another  ingredient  which  is  sometimes  fhradulentlf  mixed  with 
white  wax.  This  may  be  detected  by  digesting  the  wax  in  oil  of  turpentine  «t  a  gentle 
heat,  which  dissolves  the  wax,  leaving  the  starch.  Spermaceti  is  also  employed  for 
adulteration ;  this  mixture  has  less  transparency  than  pure  wax,  and  if  melts  more  easi- 
ly ;  the  surface  of  the  cake  having  likewise  a  mottled  appearance.  Wax  is  also  adul- 
terated with  resin,  which  renden  it  brittle :  pea  meal  and  earths  are  likewise  said  to  be 
employed.  The  presence  of  resin  may  be  suspected  when  the  fraetars  appean  smooth 
and  shining  instead  of  being  granular,  and  it  may  be  detected  by  potting  small  pieces 
into  cold  alcohol,  which  will  dissolve  the  resin,  and  leave  the  wax  untouched.  Earth  or 
pea  meal  may  be  discovered  by  remelting  and  straming  the  wax,  as  they  will  be  left  be- 
hind. When  wax  is  bought,  it  is  proper  to  break  each  cake,  for  it  is  not  onfrequently  th« 
case  that  some  imparities  are  in  the  centre,  the  outside  only  being  good. 

674.  Besides  oar  large  supply  at  home,  a  great  deal  of  wax  is  imported  from  Russia,  the 
Netherlands,  BailKury,  the  west  coast  of  Africa,  Cuba,  and  North  America ;  and  mneh 
more  w<rald  be  imported  but  for  the  heavy  duty,  which  is  11.  I6s,  per  cwt. 

ytgetalU  wax  will  be  described  among  the  vegetable  substances  employed  for  light. 

SacT.  III. — spbbhaobtx. 

575.  Spermaceti  is  an  inflammable  substanee,  which  occurs  as  a  spongy^  oily  mass,  in 
the  head  of  a  species  of  whale  {Pkyscter  maeroeephalus  or  cachalot).  It  is  contained  in 
a  lar;ge  triangalar  carity  ten  or  twelve  feet  long,  and  four  or  fire  feet  deep,  placed 
abore  the  fore  part  of  the  scull ;  and  an  ordinary-sized  whale  will  yieM  upward  of 
twelve  lai^  barrels,  or  nearly  a  ton,  of  this  substance  in  a  crude  state.  While  the  an- 
imal is  liTingy  this  substance  is  fluid  ;  and  when  the  whale  is  killed,  a  hole  is  made  in 
the  outer  and  upper  part  of  the  head,  and  the  liquid  is  baled  out  in  buckets ;  it  solid- 
ifies to  the  consistence  of  Iht  on  cooling.  The  sperm  oil  is  separated  from  this  by 
dripping,  and  pressure  in  bags  :  what  passes  through  is  the  oil,  and  the  residue  is  thf 
erode  Bperroaccti,  which  is  packed  up  and  brought  to  England  by  the  South  Sea  whi^ 
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lers  to  be  refined.  The  mode  of  refining  it  in  manufactories  is  as  follows :  The  cmde 
substance  is  put  into  bags  of  hair  or  woollen  stufiT,  and  subjected  to  a  press  till  it  be* 
comes  hard  and  brittle,  and  till  no  more  oil  can  be  obtained  from  it.  It  is  then  broken 
to  pieces,  and  thrown  into  a  vessel  with  boiling  water,  when  it  melts,  and  the  impuri- 
ties, which  rise  to  the  surface  or  sink  to  the  bottom,  are  skimmed  off  and  separated  by 
straining.  The  spermaceti,  after  becoming  solid  on  cooling,  is  again  thrown  into  a 
boiler  with  water,  to  which  a  weak  lye  of  potash  has  been  added  to  free  it  from  the 
remainder  of  the  oil.  This  process  is  repeated  several  times  if  necessary,  after  which 
the  spermaceti  is  poured  into  coolers,  where  it  concretes  into  a  hard  white  mass, 
which,  when  broken,  e^diibits  the  beautiful  flaky,  crystalline  appearance  seen  in  the 
shops. 

576.  Pure  spermaceti  has  very  little  taste  or  smell.  It  is  of  an  almost  silvery  white, 
friable,  semi-transparent,  and  unctuous.  It  is  softer  and  more  brilliant  than  white  wax, 
and  it  is  distinguish^  from  every  other  species  of  concrete  oil  by  its  superior  transpa- 
rency, high  lustre,  and  crystalline  textnre.  It  melts  at  112<>,  and  at  a  higher  tempera 
ture  it  evaporates  vnth  little  alteration.  By  the  assistance  of  a  wick  it  bums  with  a 
clear  white  flame,  superior  to  that  of  tallow,  and  without  any  disagreeable  odour.  By 
long  exposure  to  the  air  it  acquires  a  yellow  tinge,  and  becomes  rancid ;  but  it  may 
again  be  purified  by  being  washed  in  a  warm  lye  of  potash.  It  is  extensively  employed, 
with  wax  and  olive  oil,  in  making  ointment  for  medical  purposes.  It  possesses,  also, 
the  property  of  softening  the  skin,  and  hence  it  is  used  by  ladies  for  pastes,  washes, 
dec. ;  but  its  chief  use  at  present  is  in  making  candles.  Some  have  sold  for  sperma- 
ceti a  preparation  of  oil  taken  from  the  tail  of  the  whale  instead  of  that  from  the  head ; 
but  thiis  kind  soon  turns  yellow.  A  small  quantity  of  spermaceti,  indeed,  is  found  in 
all  the  whale  tribe,  and  is  distributed  all  over  their  bodies,  as  also  in  their  fat.  The 
fat  of  all  fishes  contains  a  small  quantity  of  it. 

Sect.  IV. — tallow. 

677.  Tallow  ie  a  variety  of  ammalfat  melted  down  arid  clarified.  There  are  scarcely  any 
animids  but  a  sort  of  taUow  may  be  obtained  from  them.  Those  which  yield  the  most 
are  the  bullock  and  sheep ;  but  tallow  may  also  be  prepared  from  the  horse,  hog,  goat, 
deer,  and  bear.  It  is  employed  for  a  variety  of  purposes,  as  for  making  so^  and 
dressing  leather,  but  chiefly  for  candles ;  and  large  quantities  are  annually  imported 
from  Russia.  The  fat  of  animals  is  usually  collected  between  the  skin  and  muscles,  in 
the  interstices  between  the  muscles  and  between  the  viscera.  It  is  composed  of  cel- 
lular membrane,  enclosing  an  oily  matter  of  various  degrees  of  consistence,  according 
to  the  part.  Thus,  suet,  lard,  marrow,  dec.,  are  varieties  of  this  substance,  which  is 
very  axialogous  in  its  chemical  properties  to  the  vegetable  fixed  oils ;  but  the  suet,  be- 
ing the  firmest  kind,  is  chosen  for  making  tallow. 

578.  Tallow^handlera  melt  tallow  by  chopping  the  fat,  as  it  is  taken  from  oxen  and 
sheep,  and  then  boiling  it  for  some  time  in  a  large  copper,  to  separate  the  tallow  from 
the  cellular  membrane ;  when  the  former  is  chiefly  extracted  by  this  means,  the  re- 
mainder is  subjected  to  the  operation  of  a  strong  iron  press,  and  the  cake  that  is  left, 
after  the  tallow  is  expressed  from  it,  is  called  ^^greave :"  with  this  dogs  are  fed,  and,  it 
is  said,  many  of  the  ducks  and  pigs  that  supply  the  London  markets. 

579.  The  tallow  for  mould  eandUs  should  be  made  of  half  bullocks*  and  half  mutton 
suet,  the  fonner  giving  firmness,  consistence,  and  gloss.  When  ^f  the  best  quality, 
tallow  is  white,  finn,  and  brittle :  it  is  then  nearly  without  taste,  but  has  always  more 
or  less  of  an  oppressive  odour.  To  be  pure,  there  should  be  no  admixture  of  oil  or 
grease  of  any  kind,  and  it  is  to  this  species  of  adulteration  that  the  bad  quality  of  can- 
dles is  chiefly  owing.  It  is  very  important  that  Ipo  great  a  proportion  of  mutton  suet 
should  not  be  used ;  for  this  possesses  a  peculiar  principle  called  hirnne^  which  has  a 
disagreeable  odour  that  distinguishes  it  from  the  fat  of  other  quadrupeds,  and  which 
occasions  it  sometimes  to  give  a  disagreeable  smell,  particularly  in  hot  weather.  Hogs* 
fat  causes  candles  to  gutter,  smeU,  and  smoke ;  and  the  ordinary  dipped  candles  are 
very  often  adulterated  with  kitchen  stufiT.  Tallow  is  sometimes  melted  in  a  vessel 
heated  by  a  naked  fire,  which  is  very  liable  to  injure  it ;  it  is  much  better  to  employ  a 
vessel  surrounded  by  steam :  a  little  alum  is  put  in  with  the  tallow  to  harden  it. 

580.  Foreign  tallow  has  often  a  yellow  tinge^  and  frequently  contains  a  eonsiderdbU  portum 
wFsebaeic  acid :  it  is  generally  inferior  to  the  English ;  but  Mr.  Parkes  informs  us,  in  his 
Essays,  that  the  former  may  be  purified  at  a  trming  expense  by  chemical  means  ;  and 
fay  the  proper  application  of  chemical  agents  brown  tallow  may  be  rendered  beautifully 
white,  and  fit  for  the  be»t  purposes.  If  tallow  is  bad,  a  part  soon  becomes  converted 
into  acid  by  exposure  to  the  air ;  and  this  renders  the  whole,  when  melted  together, 
anfit  for  the  making  of  candles. 

581.  The  method  recommended  for  separating  the  sehaeic  add  from  the  tallow  is  that  of 
melting  it  in  water  containing  some  alkali.  But  old  tallows  may,  in  general,  be  sufiB- 
ciently  purified  from  their  rancidity  by  melting  them  upon  lime-water,  and  giving  a 
considerable  agitation  to  the  whole  mixture :  when  the  water  is  again  snfTered  to  sub^ 
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•lae,  tt  wiilbe  foimd  to  be  ofiensiye  in  smell,  and  to  hare  subtracted  most  of  the  mi|m 
TiUes  of  the  taflow.  Should  it,  however,  be  found  not  to  be  sufficiently  purified,  a  rep* 
eiitiou  of  this  process  will  be  found  effectual. 

683.  The  late  Useoveru  rcsvteting  taUoWt  by  which  ii  is  shown  to  consist  of  two  substaneest 
stearin  and  dain,  will  oe  aeacribed  in  Chapter  III.,  Book  IV.,  under  *'  ConuotitioM 
Candles." 

Sect.  V. — oil. 

S0B8ECT.  1. — General  Observations  on  Oil. 

uf3.  Of  all  the  substances  employed  for  procuring  artificial  light,  oil  is  the  most  ex* 
tensirely  used.  This  substance,  in  its  purest  state,  when  analyzed  by  the  chemisi,  is 
fbond  to  consist  of  carbon,  hydrogen,  and  a  small  proportion  of  oxygen ;  and  its  dis- 
tjoetire  characters  are,  that  it  has  always  unctuosity,  is  insoluble  in  water,  not  uniting 
with  it  by  itself 

584.  oils  are  divided  inio  two  great  dosses :  fat  or  fixed  oils,  and  volatile  or  essential  oils. 

585.  Fixed  oils  are  90  called  because  they  do  not  boil  or  become  volatilized,  and  do 
sot  inflame  until  they  are  heated  to  600*=*.    When  they  are  heated  nearly  to  this  point 
they  begin  to  decompose,  and  give  out  a  vapour  which  is  very  infiamnuble,  and  which 
constitutes  caxbonatef^  hydrogen  or  oil  gas.    The  oil  does  not  ignite,  indeed,  until  it  is 
brought  into  a  state  o<  vapour;  and  on  this  account,  as  we  have  before  stated,  wicks 
are  necessary,  by  enabling  a  small  quantity  to  be  successively  exposed  to  a  high  tem- 
perature :  it  then  boms  or  ignites  in  atmospheric  air,  a  large  quantity  of  light  and  heat 
being  given  out  by  its  combtiBtion.    That  this  should  be  complete,  tree  access  of  air  is 
essential ;  for  if  the  supply  of  air  be  imperfect  it  bums  with  a  black  smoke,  which  ari- 
ses from  a  portion  of  carbon  vapour  escaping  without  being  burned,  as  explained  al- 
ready.   It  is  Che  fixed  oils  that  are  usually  employed  in  procuring  artificial  light. 

5^,  Volatile  or  essential  oils  are  seldom  used  for  this  purpose ;  they  are  converted 
iDto  vapoor  at  a  low  degree  of  heat,  and  their  great  volatility  renders  them  unsuitable 
for  the  ordinary  purposes  of  illumination. 

587.  fUtid  oU  is  j/roeured  both  from  animal  and  vegetable  substances.  When  obtain- 
ed from  animals  in  the  solid  state  it  is  called  fat  and  tallow,  which  have  been  already 
described ;  fish  oil  is  generally  fluid. 

Fixed  vegetable  oil  occurs  in  plants,  associated  with  mucilage,  sometimes  in  the 
fruits,  as  in  nuts ;  occasionally  in  the  pulp  surrounding  the  seeds,  as  in  the  olive ;  but 
most  fr€M)uent]y  in  the  seeds  themselves,  as  linseed,  rape-seed,  dtc.  Some  vegetable 
fixed  oils,  which  are  fluid  in  tropical  climates,  are  solid  in  the  usual  temperature  of 
this  country,  such  as  oocoanut  oil ;  and  it  may  here  be  observed,  that  the  state  of  so- 
lidity or  fluidity  of  aU  oleaginous  substances  depends  merely  upon  the  temperature  to 
which  they  are  exposed.  All  of  them  assume  the  solid  state  at  a  certain  temperature 
peculiar  to  them ;  an  oil  that  is  always  fluid  in  India  may  be  generally  solid  in  our  cli- 
mate. Several  of  the  solid  vegetable  oils  have  received  the  name  of  vegetable  tailoM 
or  batter.  The  degree  of  cold  at  which  oils  congeal  or  become  solid  varies  extremely 

Of  aU  the  lamilies  of  plants  the  cruciform  is  the  richest  in  oleiferous  seeds ;  and  next 
to  them  are  the  Drupaces  and  Amentaceae.  Nuts  contain  half  their  wei^t  of  oil. 
The  seeds  of  the  Brassica  oleracea  and  campestris  one  third ;  and  the  vanety  called 
oolza  in  fYance  two  fifths. 

588.  We  shall  treat  first  of  animal  oils  used  for  light ;  and  afterward  of  vegetable  oils. 

Sub  SECT.  2. — Fish  Oils, 

580.  The  oils  most  extensively  used  in  Britain  for  procuring  light  are  the  fish  oils.  Oil  is 
obtained  from  several  species  offish,  and  these  vary  somewhat  in  their  qualities. 

590.  The  best  of  these  is  spermaceti  oil,  usually  advertised  as  sperm  oU.  This  is,  as  we 
stated  when  de^nribing  spermaceti,  the  oil  which  drains  from  the  crude  spermaceti* 
found  in  the  head  of  the  spermaceti  whale,  and  also  from  the  fat  or  blubber. 

When  analyzed  it  is  found  to  consist  of  carbon  78  00,  hydrogen  11*60,  oxygen  10-20. 
ft  afibrds  a  clear,  bright  flame,  without  smell,  and  it  is,  on  that  account,  generally  burn- 
ed in  Argand  lamps  in  the  best  apartments  in  Britain ;  but  several  of  the  finer  kinds  of 
whale  and  seal  oil,  when  purified  by  forcing  them  tlurough  animal  charcoal,  are  often 
sold  for  it    The  spermaceti  whale  does  not  confine  itself  to  the  polar  regions,  but  is 
found  in  aQ  latitudes,  and  abundantly  in  the  equatorial  regions,  on  the  coast  of  Brazil, 
Che  Gulf  of  Guinea,  the  coasts  of  Australia,  and  Van  Dieman's  Land,  and  in  great  num- 
bers on  that  of  Japan.    The  sperm  whale  is  gregarious,  herds  of  four  or  five  hundred 
wmetimes  congregating  togetlier ;  and  the  taking  of  them  is  accompanied  with  great 
danger.    In  1836,  6063  tons  of  sperm  oil  were  imported  into  London.    The  price  bav« 
ing  greatly  increased  of  late,  the  consumption  of  it  is  much  less,  cheaper  fish  oils  be- 
mg  employed,  and  likewise  vegetable  oils. 

69 1.  Greenland  oiU  or  common  train  oil,  is  the  produce  of  the  whale  called  Balana 
Mysticetus,  The  fat  or  blubber  of  this  animal  lies  under  the  skin  and  over  the  muscu- 
to  flesh ;  it  is  usually  about  six  inches  in  thickness,  but  about  the  under  lip  it  is  twc 


150  ARTIFICIAL   ILLUMINATION. 

or  three  feet  thick.  The  whole  quantity  yielded  ^y  one  of  these  animals  ordioarify 
amounts  to  forty  or  fifty,  and  sometimes  to  eighty  or  more  hundred  weight.  Its  use  in 
the  animal  appears  to  be  partly  that  of  poising  the  body  of  that  enormous  creature,  and 
partly  to  keep  its  flesh  warm  in  the  cold  regions  which  it  frequents.  Formerly,  the 
boiling  down  the  blubber  into  train  oil  was  performed  where  the  whales  were  caught ; 
but  of  late  it  has  become  the  practice  to  pack  it  up  in  casks  after  it  is  cut  off,  ai^  to 
bring  it  home  to  extract  the  oil.  In  young  whales,  this  fatty  matter  resembles  hog's 
lard ;  but  in  old  animals  it  is  of  a  reddish  colour.  When  the  blubber  arrives  in  Eng- 
land, it  is  generally  somewhat  rancid,  and  to  separate  the  oil,  it  is  put  into  a  large  res- 
ervoir that  will  hold  about  twenty  tons,  in  the  bottom  of  which  there  is  a  wire  grating 
to  suffer  the  oil  to  drain  through  and  stop  the  blubber.  The  membranous  matter  that 
remains  is  called  finkt^  and  is  burned  into  animal  charcoal.  The  oil  that  is  run  out  is 
led  into  another  vessel,  where  it  is  left  for  two  or  three  days  to  settle ;  and  after  that 
it  is  put  into  a  copper  and  heated  to  225°.  This  causes  the  mucilaginous  matter  to 
settle  to  the  bottom,  and  destroys  the  rancidity  of  the  oil.  To  prevent  the  adhesion  of 
the  mucilage  to  the  bottom  of  the  boiler,  some  water  is  poured  on  the  top  of  the  oil 
when  it  has  cooled  by  drawing  off  tiie  fire :  the  water  passes  down  through  the  oil  to 
the  bottom,  and,  uniting  to  the  mucilage,  prevents  its  adhesion.  The  purified  oil  at  the 
top  is  then  run  off  into  casks  for  use. 

This  oil  is  of  a  reddish  or  yellowish  colour :  when  burned  in  common  lamps,  it  gives 
out  a  strong,  unpleasant  odour,  particularly  if  unpurified,  and  therefore  is  seldom 
employed  within  doors,  but  confined  to  street  lamps  and  other  out-door  purposes. 
Burned  in  an  Argand  lamp,  the  oil  gives  no  bad  smell,  but  a  quantity  of  oily  matter 
collects  upon  the  wick,  which  clogs  up  the  passage  for  air,  and  impedes  the  combus- 
tion. By  purification,  indeed,  it  may  be  rendered  more  limpid,  and  its  odour  less  offen* 
sive ;  but  it  is  always  inferior  to  spermaceti  oil.  By  recent  improvements  in  lamps, 
which  win  be  described,  it  is  burned  without  any  bad  smell,  and  without  clogging  the 
wicks. 

592.  The  whale  fishery  is  of  great  antiquity ;  and  the  Norwegians  are  supposed  to  have 
been  the  first  who  attempted  the  perilous  enterprise  of  killing  the  whale.  The  Biscay- 
ans  engaged  in  a  regular  whale  fishery  in  the  12th  century ;  but  the  whales  then  caught 
were  of  a  small  size,  and  were  employed  as  food :  whalebone  i^>pear8  to  have  been  then 
used  for  the  first  time.  Greenland  whales  now  seldom  frequent  the  Bay  of  Biscay, 
confining  Uiemselves  to  the  icy  seas,  where  their  haunts  are  eagerly  sought  for.  When 
the  whale  fishery  was  first  prosecuted  on  the  coast  of  Spitzbergen,  the  whales  appear- 
ed in  great  numbers,  and,  showing  no  signs  of  fear,  were  easily  taken ;  but  as  the  ani- 
mals began  to  experience  the  effects  of  the  stratagems  and  power  of  man,  they  retreat- 
ed, first  to  the  open  sea,  and  finally  under  the  great  banks  of  ice.  Greenland  whales 
are  now  becoming  more  scarce,  probably  on  account  of  the  great  destruction  made  of 
them ;  and  on  this  account  train  oil  is  more  difilcult  to  be  procured.  The  polar  regions 
in  the  southern  hemisphere  are  now  resorted  to  for  the  whale  fishery.  The  invention 
of  gas  lii^t,  however,  for  lighting  the  streets,  has  much  diminished  the  demand  for 
whale  oil 

593.  There  are  various  other  fith  oiU  used  either  for  giving  light,  or  for  various  manu- 
facturing purposes. 

Iceland  whole  oil,  or  fin-fish  oil,  from  the  Balana  nordcaper,  also  from  the  Balamopiera 
gtbba.  Sea  umcom  oil,  from  the  Monodon  vulgarie,  finer  than  any  other  kind  of  whale 
oil.  Porpoise  oil,  from  the  Delphinus  Phocana,  of  a  fine  quality.  Swordfish  oil,  from  the 
Delphinus  gladiator,  of  excellent  quaUty.  Sea  lion  oil,  from  the  Phoea  leonina.  Seal  oil, 
from  the  Phoea  vittdina.  Morse  oil,  or  sea-cow  oil,  from  the  Tiichicus  rosmarus.  For 
various  manufacturing  purposes,  there  are  shark  oil,  from  the  barking  shark ;  cod  oil, 
from  the  liver  of  the  cod ;  herring  oil,  obtained  by  pressing  herrings  when  they  are  very 
plentiful ;  conger  oil,  firom  the  conger  eel ;  pilchard  oil,  by  pressing  that  fish. 

594.  Fish  oU  requires  to  be  pwified  before  it  is  fit  for  burning.  At  first  it  is  very  thick , 
out,  on  standing,  a  whitish  mucilaginous  matter  is  deposited,  and  the  oil  becomes  trans- 
parent.   It  is  then  of  a  reddish-brown  colour,  and  has  a  disagreeable  smell. 

The  modes  of  purifying  it  are,  in  general,  kept  secret  by  manufacturers ;  but  the  fol- 
lowing processes  have  beien  practised  with  some  success. 

If  one  or  two  per  cent,  of  sulphuric  acid  be  added,  the  mixture  assumes  instantly  a  dark 
green  or  brown  hue,  and  when  allowed  to  stand  quietly  for  some  time,  deposites  a  dark- 
coloured  matter,  which  consists  of  a  chemical  combination  of  the  sulphuric  acid  with  a 
body  thus  separated  from  the  oil,  which  becomes,  in  consequence,  more  limpid,  and 
bums  with  a  brighter  flame,  especially  after  it  is  washed  with  steam,  and  clarified  by 
repose  and  filtration.  Any  remaining  moisture  may  be  expelled  hy  the  hfat  of  a  water 
bath. 

Oil  has  been  purified  by  agitating  it  violently  with  one  sixth  of  spring  water,  and  then 
letting  it  Test  tor  48  hours ;  the  transparent  oil  will  then  be  found  swimming  at  the  top, 
while  all  the  feculencies  will  have  subsided  to  the  bottom  with  the  water.  Rape  oil  so 
treated  has  been  found  to  hum  as  well  as  spermaceti    A  chum  answers  the  purpose 
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oC  perfannmg  tte  operation,  "with  a  ooek  to  draw  offthe  oil.    Some  nee  lime  water  io 
frefierenee  to  tliat  of  springs. 

WhmU  eU  mt^  tdw  be  puriJUd  wUkoui  heai,  h^JUtering  soTeral  timee  through  charooaL 
For  this  pmriose,  some  employ  the  long  ejrlmdrical  hags  uaed  by  the  sugar  refiners, 
which  are  made  of  stoat  canTass  and  lined  with  flannel,  so  as  to  admit  of  a  thickness 
of  an  inch  of  powdered  ebarooal,  which  detains  the  imparities  of  the  oil.  After  pass- 
ing through  this  filter,  the  ofl  is  put  into  a  dstem  containing  water  at  the  bottom  to  the 
depth  of  about  six  inches,  in  which  blue  vitriol  is  dissolved  in  the  proportion  of  an 
ooDoe  to  every  twenty  gallons  of  water ;  this  divests  the  oil  of  any  remaining  imparl- 
tiet,  and  likewise  of  the  greater  part  of  its  unpleasant  smell.  It  is  farther  cleaned  by 
a  seeond  vrashing  in  another  cistern  of  water,  where  it  is  allowed  to  remain  for  sev- 
end  days,  and  again  it  is  filtered  through  charcoal,  and  lastly  through  flannel. 

A  futaU  koM  £ex  taken  cut  for  eUtrifying  oil  hy  means  of  heat:  the  oil  is  put  into  a  tin 
kettle,  which  is  fixed  within  another  somewhat  larger,  and  having  water  in  the  manner 
of  a  g^oe  pot ;  or  steam  may  be  introduced  between  the  two :  a  close  ease  is  fitted  on, 
and  opeaings  are  made  for  mpptjing  water  and  oil,  and  also  for  placing  a  safety  valve. 
By  keeping  the  oil  some  time  in  a  moderate  heat,  a  portion  of  the  nracilage  and  other 
useless  ingredients  rise  to  the  sorfaoe  as  scam,  and  another  coagulates  and  sinks  to 
the  bottom,  tbe  oH  remaining  pare.  One  advantage  which  this  method  has  over  that 
by  exposctre  to  the  air  and  son  is,  that  \t  can  be  practised  at  all  times  and  states  of 
weather. 

Do9tu*9  frouss  for  pitn/ymf  jUk  oUiatiB  foDows :  Add  one  oonce  of  pulverized  chalk 
And  half  an  ounce  of  ria^sd  hme  to  a  gallon  of  crude  fetid  fish  oil,  then  stir  in  carefitlly 
half  a  pint  of  water.  The  stirring  is  to  be  repeated  after  an  hour  has  elapsed,  and  at 
other  coDveBienft  intervalB,  for  two  or  three  successive  days :  then  add  an  ounce  of 
pearl  ashes,  dissolved  in  four  ounces  of  water,  and  continue  the  stirring  at  intervals, 
for  some  hoon.  Next  add  a  solution  of  two  ounces  of  sadt  in  one  pint  of  water,  and 
agitate  the  mixtore  occasionally  during  the  next  two  days.  Now  the  whole  ought  to 
stand  still  lor  several  days,  when  the  brine  will  separate  itom  the  oil,  which  will  be 
greatly  improved  both  in  smell  and  colour.  Should  a  greater  degree  of  purity  be  re- 
qfured,  the  proportion  of  pearl  ashes  ought  to  be  increased,  tod  the  period  intervening 
between  the  addition  of  the  salt  water  prolonged :  lastly,  if  the  same  operation  be  re- 
peated, and  the  qnantity  of  ingredients  redact  one  ha^  each  time,  the  oil  may  be 
broogfat  to  a  very  light  colour,  and  its  smell  rendered  equally  sweet  as  the  common 
spermaeetL  ^  this  treatment,  it  is  said,  the  coanest  cod  or  seal  oil  may  be  made  to 
borawelL 

The  fcUoiomg  vroeesM  for  pMrifyrng  JUh  oil  is  given  in  ''  Brewster's  Journal  :*'  Dissolve 
about  one  pound  of  ddoride  of  mne  in  about  one  gallon  of  water,  draw  ofiT  the  clear  so- 
bnion,  and  mix  it  thorooghly  with  about  one  hundred  weight  of  the  putrid  oil ;  then 
add  about  three  ounces  of  sulphuric  acid,  previously  diluted  with  sixteen  or  twenty 
parts  of  water,  and  boil  with  a  gentle  heat  till  the  oil  begins  to  drop  clear  from  a  spat- 
ula. After  the  ^KiSition  is  finished,  draw  off  the  oil  into  a  cooler,  and  allow  it  to  re- 
main at  rest  for  a  few  days.  The  quantity  of  chloride  of  lime  must  be  varied  accord- 
ing to  the  putridity  of  the  oiL    By  this  the  oil  will  be  deprived  of  its  disagreeable  odour. 

595.  Oil  for  the  jmpose  of  artificial  light  should  be  kept  from  exposure  to  the  air.  Fat 
otb  may  be  preserved  fresh  for  a  long  time  in  vessels  perfectly  closed ;  but  if  exposed  to 
the  air,  they  thieken,  and  at  last  become  rancid,'  by  the  formation  of  a  peculiar  acid  called 
the  sebacie  acid,  in  which  state  they  are  less  combustible,  and  give  an  offensive  smell. 
This  may  be  removed  in  a  great  degree,  and  the  rancidity  destroyed,  by  boiling  the  oil 
with  a  tittle  water  and  a  litUe  magnesia  for  a  quarter  of  an  hour,  to  neutralize  the  acid 
The  boiling  must  be  continued  till  the  oil  will  no  longer  redden  litmus  paper. 

£The  following  method  of  purifying  whale  oil  may  be  regarded  as  a  discovery  pecu- 
liarly American,  and  is  now  very  generally  practised  by  manufacturers  in  this  country: 

Fnst,  it  is  subjected  to  filtration  through  a  strainer  made  of  linen  canvass,  and  sus- 
pended by  a  fnme  over  a  large  trough,  by  which  process  what  are  called  <*  foots,*'  tech- 
raaStjt  are  removed.  It  is  then  put  into  kettles  containing  from  1  to  300  gallons,  and 
suhjefited  to  the  process  of  bleaching,  by  the  following  recipe,  for  which  the  editor  in 
indebted  to  William  A.  SwaiAe,  Esq.,  of  the  firm  of  Brooks  and  Swaine,  Front-street, 
New-Yoik,  and  is  now  generally  adopted,  though  once  kept  profoundly  secret,  and  made 
a  sonrce  of  anolument  to  the  initiated. 

PrepMralian  of  ike  Potash  for  Ueaehmg  Oil, 

TUe  100  lbs.  of  the  best  potash,  known  as  first  sorts,  and  dissolve  in  15  gallons  of 
pore  spring  or  rain  water,  which  must  be  boiled  down  until  the  quantity  is  reduced  to 
9  gallons. 

Into  a  boiler  holding  100  gallons  of  either  whale  or  sperm  oil,  at  the  temperature  ot 
IV*  F.,  pour  2  gallons  of  the  liquor  prepared  bythe  fore-mentioned  process,  and  let  the 
whole  be  thorcmghly  stirred  for  15  minutes.  Then  apply  heat  until  the  whole  is  raised 
o  80  or  90^  P.  *.  meanwhile,  the  gradual  stirring  of  the  mass  is  indispensable,  to  pre 
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Tent  any  settling,  wlu<dL  would  defeat  the  process.  So  soon  as  the  temperature  is  a 
90^,  the  fire  beneath  the  boiler  should  be  removed  or  extinguished,  and  tne  stirring  bi 
discontinued.    In  about  six  hours  the  whole  will  be  found  white  and  transparent. 

In  the  large  manufactories  steam  is  employed  for  regulating  the  temperature,  which 
is  found  to  he  every  way  preferable 

Spermaceti  oil  thus  treated  is  found  to  be  rendered  more  highly  inflammable  than  in 
the  crude  state,  besides  being  thus  rendered  pure,  transparent,  and  of  a  beautiful  ool- 
our. 

For  the  following  interesting  details  in  relation  to  lard  oU,  which  is  deservedly  be- 
coming an  object  of  great  attention  and  interest  in  the  United  States  at  present,  the 
editor  is  indebted  to  '*  Improvements  in  Agriculture,  Arts,  dec.,  of  the  United  States, 
by  Hon.  Henry  L.  Ellsworth,  U.  S.  Commissioner  of  Patents."] 

LABD   OIL,    ETC. 

The  subject  of  the  manufacture  of  o!l  from  cobn  and  laed  was  introduced  to  tne 
notice  of  the  public  in  the  report  of  1842.  As  com  oil  has  heretofore  been  connected 
with  distillation,  although  it  is  easily  made  and  answers  a  good  purpose,  less  attention 
has  been  devoted  to  it.  It  has  been  suggested,  on  good  authority,  that  it  can  be  gath- 
ered from  the  mash  which  is  prepareof  for  fermentation  for  feeding  swine.  If  this 
should  be  confirmed  by  farther  experiments,  as  it  would  not  be  liable  to  the  same  ob- 
jection urged  against  the  fonner,  the  manufacture  of  spirituous  liquors,  it  may  hereaf- 
ter be  carried  on  to  a  great  extent.  No  doubt  seems  to  be  entertained  of  its  value  for 
burning,  and  all  other  purposes  to  which  oil  is  applied  but  painting. 

Much  interest  has  been  felt  in  the  subject  of  oU  from  lard,  and  the  almost  daily  in- 
quiries respecting  its  process  of  manufacture,  dec.,  and  its  close  connexion  with  the 
question  of  disposing  of  our  agricultural  products,  forms  a  reason  for  giving  it  a  more 
extended  consideration  in  these  remarks.  Complete  success  has  attended  the  enter- 
prise. Several  large  factories  for  the  manufacture  of  this  oil  have  been  some  time  in 
operation  in  Cincinnati,  and  thousands  of  gallons  are  daily  prepared  for  home  consump- 
tion and  exportation.  It  is  also  carried  on  at  Cleveland,  Ohio ;  Chicago,  Illinois ;  Bur- 
lington, Iowa ;  Hannibal,  Missouri ;  and  other  places  both  in  the  Western  and  the  At- 
lantic States. 

It  is  considered  much  supenor  to  olive  or  sperm  oil  for  machinery,  and  for  the  man- 
ufacture of  woollens,  dec.  It  can  be  furnished,  also,  at  half  the  price,  and  therefore  it  will 
doubtless  supersede  that  article  of  import.  As  it  contains  less  gelatin  than  other  oils, 
it  is  found  much  better  for  combing  wool,  for  which  purpose  a  single  factory  wished  to 
contract  for  10,000  gallons  from  one  establishment.  It  is  also  undergoing  trial  in  Eng- 
land ;  and  if  it  succeeds,  of  which  there  can  scarcely  be  a  doubt,  large  orders  for  it 
may  be  expected,  or,  at  least,  the  American  lard  itself,  which  pays  a  less  duty,  will  find 
a  ready  market.  An  order  for  600  gallons,  with  this  view,  has  already  been  received 
for  the  use  of  a  cloth  factory  in  Huddersfield,  England.  It  has  also  been  stated  in  the 
journals  that  a  gentleman  is  about  taking  out  a  large  quantity,  recently  ordered  from 
the  West,  for  the  purpose  of  trying  it  there  as  an  article  of  trade ;  and  it  has  lately 
been  stated  that  16,000  lbs.  have  been  sent  from  Cincinnati  to  England.  Repeated  ex- 
periments, too,  have  shown  that  for  the  purpose  of  combustion  no  oil  is  superior.  It 
is  important,  in  trying  it  with  this  view,  to  obtain  a  good  article,  manufactured  from 
good  lard,  and  not  from  the  dark-burned,  which  creates  smoke  and  ctogs  the  flame. 
For  want  of  sufficient  care  in  this  respect,  some  have  no  doubt  met  with  disappoint- 
ment in  their  attempts  to  substitute  this  oil  for  sperm  oil  in  the  lamps. 

The  following  are  given  as  the  relative  constituents  of  lard  oil  and  spenn  oil,  in  100 
parts  of  either  : 

Carbon.       Hydrogen.      Oxyg«n. 
Lard  oil    .     .     .     .79.03        11.422        9.548 
Sperm  oil.    .    .    .  79.05       11.6  8.9 

It  will  thus  be  seen  that  the  difierence  in  carbon  is  only  3.00 ;  about  the  same  in  hy- 
drogen ;  while  in  oxygen  it  is  about  4.10  in  favour  of  the  lard  oil.  The  large  quantity 
of  carbon  proves  that  it  may  be  relied  on  as  a  material  for  giving  light,  as  it  is  weU 
ascertained  that  whenever  carbon  predominates  in  an  animal  oil,  the  article  is  capable 
of  a  high  degree  of  luminous  power.  Experiments  have  been  made  by  Mr.  Campbell 
Morfit,  of  Philadelphia,  which  may  be  found  mentioned  on  page  155.  These  resulted  in 
favour  of  lard  oil.  About  60  lbs.  in  100  of  good  lard,  in  tallow  only  28  is  oil ;  ahd  the 
processes  of  manufacture  resorted  to  show  that  it  may  be  made  a  profitable  business. 
Large  orders  have  already  been  executed  at  the  West  for  this  oil,  to  be  used  in  the 
Eastern  States.  The  heat  of  lard  oil  for  the  blow-pipe  has  been  found  to  be  much 
^eater  than  that  of  sperm.  Lard  itself  melts  at  82°  of  FsU^enheit ;  its  spec^ific  grav- 
ity at  60°  is  0.938.  Lard  crystallizes  in  small  globules ;  sperm  in  flakes  or  scales.  It 
is  soluble  in  boiling  alcohol.  The  proportion  is  80  gallons  of  lard  to  1  of  alcohol.  The 
application  of  stearin  for  candles,  which  was  also  alluded  to  in  the  report  of  1842, 
promises  greatly  to  reduce  the  price  of  that  article,  as  will  be  seen  by  Mr.  Morfit's  lel^ 
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ler,  already  dlsded  to,  on  page  165.    He  thinks  tbat  the  price  of  rach  canojea,  equal  to 
spermaoeti,  maj  be  eventually  reduced  to  12^  cents  per  pound. 

Ab  the  capiOuy  attraction  of  lard  oil  ia  not  so  great  as  that  of  sperm,  it  is  recom 
mended  that  the  form  of  the  lamp  should  be  such  as  to  bring  the  bulk  of  the  oU  as  near 
Co  the  poiat  of  eombuation  as  possible. 

It  is  also  leegmmended  that  the  tube  should  be  filed  thinner  at  the  top  Where  the 
wick  is  ioaerted,  to  preTont  the  escape  of  heat.  Various  lamps  have  been  constructed 
for  buniiag  Urd,  as  weU  as  lard  oil,  which  hare  been  found  to  answer  yeiy  well.  The 
solar  astral  lamp,  for  this  parpose,  afibrds  a  light  unsurpassed  by  any  other  for  brill- 
aoqr  and  quality  of  lomineua  power ;  and  the  letter  of  Mr.  Milford,  collector  of  Cleve- 
and,  Ohio,  which  will  be  found  on  page  160,  shows  that  the  burning  of  this  oil  has  been 
utrodDced  with  entire  success  into  the  lighthouses  on  Lake  Erie.  An  objection  has 
been  made  against  laid  oil,  that  it  is  not  capable  of  being  presenred  in  a  liquid  state  in 
cold  weather ;  but,  by  a  procesa  similar  to  that  by  which  the  winter  sperm  is  prepared, 
lard  ofl  can  be  made  which  wiH  not  chill  at  20^  Fahrenheit. 

Hie  impoitanee  of  this  iqyplication  of  lard  can  scarcely  yet  be  realized.  Vast  quan- 
tities of  the  oil  can  be  maniifactured  at  the  West.  Indeed,  there  is  hardly  any  assign- 
able limit  to  the  power  of  production  of  the  article,  so  that,  while  the  demand  contin- 
aes,  the  hosiaeas  may  be  conducted  profitably.  The  immense  herds  of  swine  which 
can  be  suffered  to  range  over  the  lands  adapted  to  them,  and  gather  their  food  from 
mast,  as  weU  as  the  ampins  of  com,  wheat,  potatoes,  dec,  on  which  they  may  be  sus- 
tained, admit  of  the  manoActnre  being  carried  on  to  almost  any  extent. 

The  proportion  of  Jard  to  the  whole  hog  is  about  60  per  cent.,  after  taking  out  the 
hams  and  shooUem,  or  taking  out  the  buns  only ;  the  estimate  for  hogs  of  the  best 
breeds,  and  so  &d  as  to  produce  the  greatest  quantity  of  fat,  is  70  per  cent.  As  the 
object  is  not,  in  this  case,  to  make  pork  for  food,  the  objection  against  those  species 
of  nats,  and  other  modes  of  feeding  which  render  the  animal  more  gross  and  oily,  is 
obriued ;  and  it  has  been  proposed  to  feed  out  oil-cake  to  swine,  to  increase  the  pro- 
portion of  oil 

An  important  letter,  in  relation  to  the  manufacture  of  lard  oil,  &c.,  will  be  found,  to- 
gether with  Mr.  Morfit*s  account,  before  mentioned,  on  pages  155  and  160,  the  necessity 
of  the  publication  of  which  is  every  day  becoming  more  and  more  apparent  from  the 
ooDtiaoal  demand  on  the  Patent  Office  for  copies  of  the  mode  of  extracting  the  oil  from 
lari  The  speeifieaticm  of  one  manufacturer,  who  has  patented  his  process,  has  also 
been  added  for  the  same  reason,  as  numerous  copies  are  continually  requested  (p.  161). 
By  a  new  process  of  steaming  (a  very  simple  method,  a  description  of  which  will  be 
founid  in  the  letter  of  Mr.  Stafford,  on  page  160),  it  appears  that  the  whole  of  the  lard 
or  oily  matter  in  Uie  hog,  or  of  tallow  in  cattle,  may  be  obtained ;  while  the  danger  of 
baratag  (common  in  other  modes)  is  aroided,  the  consumption  of  fuel  lessened,  and 
the  degree  of  pressure  required  not  so  great  as  otherwise.  It  will  be  recollected  that, 
while  oondncting  the  manufacture  of  Isurd,  the  other  parts  of  the  animal,  as  the  hams 
and  sbouldeiB,  may  be  turned  to  profit.  Besides  these,  also,  the  hides  may  be  tanned 
by  a  cheap  process ;  and  the  bonest  which  are  worth  half  a  cent  per  pound,  may  be 
calcined  and  made  into  animal  carbon,  for  which  they  are  said  to  be  worth,  in  this  cal- 
cined state,  two  and  a  half  cents  per  pound. 

OQ  is  likewise  made  of  the  suNFLowaa — 35  gaUons  to  the  acre.  The  cultiyation  of 
the  castor  itsH  continues  to  be  carried  on  with  increasing  success  for  the  manufacture 
of  castor  oil,  which  may  also  be  turned  into  stearin  and  oil  for  burning.  A  single  firm 
in  St.  Louis  has  worked  up  18,500  bushels  of  beans  in  four  months,  producing  17,760 
gallons  of  oil,  and  it  is  stated  that  800  barrels  have  been  sold  at  950  the  barrel.  This 
)il,  likewise,  admits  of  being  prepared  for  machinery,  soap,  &c.,  and  it  is  much  more 
soluble  m  alcohol  than  lard.  A  new  experiment,  too,  as  to  the  introduction  of  rape 
Meedj  lor  the  same  purpose,  promises  much  success,  as  it  is  found  that  rich  ground  will 
produce  from  35  to  40  bushels  to  the  acre.  Ten  quarts  of  oil  may  be  obtained  from  a 
bushel  of  the  seed.  Oil-cake  is  worth,  per  bushel,  about  the  same  as  oats.  This  ofl 
sells  for  from  75  cents  to  91  the  gallon. 

A  more  beautiful  article  of  lard  is  now  also  manufactured,  which  is  of  the  purest 
white,  vai  much  harder  than  the  ord^ry  kind,  and  which  thus  possesses  additional 
advantages  for  exportatlbn,  as  it  will  bear  being  sent  to  the  warmer  climates,  and  can 
be  prepau^  by  a  rapid  process,  which  costs  not  over  half  a  cent  the  pound.  The  do- 
tails  of  this  wOl  be  found  in  Mr.  Stafford's  letter,  previously  referred  to,  page  160. 

These  various  articles  just  mentioned  have  been  brought  together,  as  they  are  of  a 
kmdred  character,  and  constitute  a  branch  of  business  which  is  prohably  destined  to 
beeome  a  most  important  one  in  our  country.  It  may  be  well,  indeed,  to  look  at  this 
fohject  a  UtUe  more  closely,  and  in  detail,  to  ascertain  the  means  we  have  of  future 
production,  as  this  lard  is  one  of  the  articles  on  which  the  duty  in  England  and  France 
ii  so  low  as  to  bear  eiqiortation.  In  the  first  place,  What  are  the  materials  of  man 
oiaeture  at  home  1  The  live  animals  can  be  raised  at  little  comparative  expense ; 
this  buMttcf  6,  as  we  have  before  said,  can  be  carried  on  to  almost  any  extent 
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Few  persons  who  have  not  taken  the  trouble  of  calculation  are  aware  of  the  Tesiuta 
of  an  examination  into  this  subject.  It  would  be  thought  strange,  were  the  assertion 
made  that  the  export  of  oil,  pork,  and  lard,  were  a  market  opened  to  us,  might  be  equal 
to  that  of  our  heaviest  staples— -even  to  that  of  cotton ;  but  it  is  believed  that  it  cim 
be  strictly^  demonstrated  that  not  only  this  is  true,  but  that  it  might  reach  in  value  be- 
yond all  the  exports  from  this  country  the  past  year.  The  calculation  is  an  easy  one : 
pork  can  be  raised  in  all  the  states ;  and  wherever  there  exists  mast  and  wild  vegeta- 
ble roots,  the  expense  is  very  trifling ;  for  it  vnll  be  remarked  that,  for  the  purpose  of 
making  oil,  it  is  immaterial  how  great  is  the  degree  of  oleaginous  food  which  is  given 
to  swine.  Beech,  oak,  hickory,  and  walnut,  all  furnish  excellent  food.  Com,  too,  may 
be  raised  on  the  prairies  at  $Z  per  acre,  standing  in  the  field,  where  the  swine  are  turn- 
ed in  to  feed ;  making  the  cost  six  cents  per  bushel,  allowing  (which  is  a  fair  estimate) 
60  bushels  to  the  acre.  If  any  one  doubt  the  practicability  of  this,  it  will  only  be  ne- 
cessary to  consider  the  fact,  that  one  man  can  attend  to  40  acres,  which,  beginning 
sarly  in  the  season,  he  can  plough  with  horses  at  the  rate  of  two  acres  per  day,  plant 
with  the  corn-planter  from  five  to  ten  acres  a  day,  and  then  till  it  vtith  the  cultivator. 
A:;  $3  per  acre,  the  supposition  before  mentioned,  this  would  make  his  receipt  for  the 
^hree  and  a  half  or  four  months  employed,  $120,  or  930  to  $35  a  month,  for  wages,  ex- 
penses, &c.  As  a  farther  means  of  keeping  the  swine,  rye  may  be  sown  on  the  plough- 
ed sod  to  furnish  winter  food ;  and,  by  taking  them  off  in  the  spring,  a  crop  of  lye  may 
be  raised,  making  a  good  sustenance  for  the  swine,  they  being  turned  in  to  feed  upon 
it  standing  after  it  is  ripe.  It  has  likewise  been  found  that,  since  the  animals  scatter 
some  of  the  grain  on  the  field,  the  same  piece  of  ground  will  yield  two  or  three  seasons 
withoat  any  extra  ploughing.  It  may  also  be  remarked,  in  passing,  that  rye  pastures 
are  found  to  be  excellent  for  wintering  cattle  without  injury  to  the  crop  of  grain,  if  the 
stock  is  t^en  off  early  in  the  spring. 

Such,  then,  are  the  facilities  for  raising  swine.  We  can,  however,  carry  the  calcula- 
tion farther.  The  number  of  swine  reported  in  the  census  for  1839  is  over  26,300,000. 
There  is  reason  to  believe  that  the  number  has  very  greatly  increased  in  many  of  the 
Western  States  since  that  time.  Thus,  it  is  stated  that  in  Michigan,  in  1837,  when  the 
state  census  was  taken,  the  number  of  hogs  reported  was  109,096 ;  in  1839,  by  the  Uni- 
ted States  census,  was  reported  the  number  of  342,920,  being  an  increase,  in  only  two 
years,  of  232,635,  or  more  than  100,000  in  a  year.  It  is  supposed,  by  a  writer  who  ap- 
pears to  be  well  acquainted  with  the  products  of  that  state,  that  in  1841  there  were 
not  less  than  700,000  swine  in  the  state  *,  according  to  which  ratio,  there  would  prob^ 
s^ly  be  now  over  1,000,000.  The  whole  number  in  the  United  States,  therefore,  esti« 
mated  simply  at  an  increase  of  five  per  cent,  the  year,  would  now  exceed  30,000,000. 
Taking  this,  therefore,  as  a  fair  estimate,  and  allowing  that  one  half  of  them  should  be 
fatted  to  average  300  lbs. — ^and  for  the  purpose  of  lard  they  would  need  to  weigh  900 
or  400  lbs. — ^we  should  have  the  following  results,  viz.,  16,000,000  hogs,  weighing 
4,600,000,000  lbs.  Deducting  the  two  hams,  which  might  be  estimated  at  20  lbs. 
each,  allowing,  also,  a  loss  of  one  third  in  curing,  is  equal  to  400,000,000  lbs. ;  and  try- 
ing up  the  remainder,  equal  to  39,000,000  lbs.,  on  which  60  per  cent,  of  laid  might  be 
obtained,  gives  2,340,000,000  lbs.  of  lard ;  and,  since  8  lbs.  of  lard  equ^  a  gallon  of 
oil  and  stearin  combined,  this  amounts  to  2(92,600,000  gallons,  which  is  equal  to 
9,286,714  barrels.  This  is  more  than  twenty-five  times  the  amount  of  sperm  and 
whale  oil  annually  brought  into  the  United  States,  including,  also,  palm  and  oUve  oils. 
Allowing  40  lbs.  for  the  two  hams,  as  we  have  seen,  gives  400,000,000  lbs.  Estima- 
ting, now,  the  lard  oil  and  stearin  combined  at  60  cents  per  gallon,  and  the  hams  at  6 
cents  per  lb.,  we  have  the  enormous  sum-total  of  3170,260,000.  This  would  probably 
equsd  over  three  times  the  export  value  of  cotton  at  the  present  low  price,  or  perhaps 
even  the  whole  crop  for  this  year  (1843) ;  as  the  whole  crop  for  1842,  according  to  the 
best  estimate  which  a  careful  examination  enables  us  to  make,  amounts  to  683,338,331 
lbs.,  which,  at  6^  cents  per  lb.,  is  $44,416,660.  This,  too,  is  nearly  double  the  whole 
value  of  our  exports,  as  appears  from  the  report  of  the  Secretary  of  the  Treasury. 

It  is,  indeed,  admitted  that  we  have  not,  and  probably  may  not  for  a  long  time,  U 
ever,  have  so  large  a  quantity  of  lard  and  hams  for  exportation ;  but  the  supposition 
is  only  made  to  show  the  capabilities  of  the  country  in  this  rgspect.  There  is  not  the 
slightest  difilculty,  were  the  .effort  made,  in  doubling  the  number  of  swine  in  the  Uni- 
ted States,  so  that  the  whole  surplus  above  the  present  number  could  be  thus  used  for 
the  manufacture  of  lard  and  oil.  Besides,  the  articles  mentioned  in  the  case  supposed 
above  do  not  require  salt,  and  may  be  preserved  with  great  ease,  as  well  as  allow  the 
animaia  to  be  killed  earlier,  so  as  to  secure  a  full  market ;  and  the  former  is  a  consid- 
eration of  no  small  importance,  especially  in  portions  of  the  country  where  salt  ia 
high.  It  will  be  found  more  profitable  at  present,  at  the  price  of  lard  and  oil  abroad, 
to  use  the  whole  hog  for  this  purpose,  the  hams  and  sides  excepted.  It  should  he  men- 
4ioned,  too,  here,  that  in  -the  above  calculation  no  account  has  been  taken  of  a  variety 
of  articles  which  are  worth  something,  and  which  might  aid  to  defray  the  expense  of 
the  preparation  of  tho  lard  and  hams.    Thus,  as  to  the  hides,  they  may  be  taken  off 
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VAU  the  hair,  at  aboat  the  same  expense  as  by  scalding,  and  may  be  tanned  at  t6  pei 
dozen,  or  presexred  by  sprinkling  the  fresh  hides,  spread  out  smooth,  with  salt,  laymg 
one  over  another,  flesh  side*  together,  until  there  are  fiAy  or  sixty  together.  They  can 
then  remain  in  this  state  until  cured,  and  may  be  rolled  up  and  .transported  to  any  mar- 
ket. The  leather  of  these  hides,  when  tanned,  is  used  not  only  for  saddles,  collars, 
tnmlss,  but  also  for  binding  books — a  substitute  for  Russia  leather — and  many  other 
i  purposes.  The  bristles  will  pay,  in  part,  for  preparing  the  hides  for  the  market.    Hides, 

wheo  wen  curried,  will  bring,  it  is  said,  from  916  to  $50  per  dozen.  Hams,  too,  aie 
said  to  be  better  when  cored  without  skins,  as  the  gum  of  the  skin  injures  the  taste  of 
the  on  It,  and  retards  the  salting  operation. 

It  may  be  remarked  here,  also,  that  a  demand  for  oil  and  candles  from  lard  will,  oi 
course,  greatly  advance  the  price  of  pork  for  consumption,  and  thus,  while  a  new  sta- 
ple ti  created,  an  old  one  is  greatly  improved.  An  increase  of  only  one  per  cent,  per 
pound  on  swine  slaughtered  in  the  United  States  will  make  an  aggregate  in  value  of 
at  least  $30,000,000.  This  sum  would  not,  indeed,  be  actually  realized  in  cash,  as  lit- 
tle poik,  comparatively,  is  now  sent  to  market,  but  is  consumeid  by  the  family  where  it 
is  raised.  T%U  country  whick  jprodtices  beef  and  vork  to  moet  advantage^  and  eepeciaUy  ij 
vkcat  is  idao  odded,  must  excel  tn  4igricuJUural  frojU*. 

VOSEION   VASKST. 

In  looking  at  the  details  jost  given,  evidently  proving  the  immense  resources  om 
country  possesses  in  these  products,  as  they  may  properly  be  termed,  of  her  soil,  the 
question  naturally  arises.  Is  there  any  demand  for  them  abroad  ?  It  can  be  shown,  it 
is  believed,  that  this  demand  is  greater  than  has  been  supposed,  and  that  it  seems  like- 
ly to  increase.  A  part  of  the  bearings  of  this  subject  will  be  brought  up  in  connexion 
with  another  portion  of  these  remarks ;  but  it  may  be  well  here  to  observe,  that  from 
New-Qiieaas  the  export  of  lard  for  the  years  1841  and  1842  to  foreign  ports  was  172,260 
kegs,  while  that  io  the  ports  of  the  United  States  was  over  260,000  kegs. 

To  Cuba,  whose  exports  to  the  United  States  have  much  exceeded  her  imports  from 
this  country,  as  appears  from  the  report  of  the  conmiercial  relations  of  the  United 
States  hj  the  Secretary  ot  State,  there  were  shipped,  during  the  year  1838,  6,884,028 
lbs.,  valaed  at  $368,146,  at  a  duty  of  four  cents  per  lb.  The  desire  to  obtain  lard  from 
abroad  has  induced  England  to  admit  it  into  her  ports  at  less  than  half  a  cent  per  lb. 
doty  when  taken  in  American  vessels^  or,  when  taken  through  the  Canadas,  at  less  than 
one  eighth  of  one  cent  per  lb.  The  duty  in  France  is  a  littie  more  than  two  cents  per 
2b.,  to  her  colonies  not  more  than  one  half  a  cent  per  lb. ;  when  sent  to  the  Nether- 
Jaods  and  Belgium,  one  null  per  lb. ;  in  Texas  it  is  free ;  in  Venezuela,  four  cents  per 
ib.  Large  quantities  of  the  olive  oil,  for  which  lard  can  be  substituted,  are  used  for 
making  soap.  In  Marseilles,  it  is  stated,  on  good  authority,  that  not  less  than  17,000 
!bs.  are  thus  used  daily. 

Keuingtoo,  Philadelphia,  Jaauarj  6,  I84S. 

SiB— In  answer  to  your  inquiries  upon  the  subject  of  converting  lard  into  oil,  and 
aIs$o  into  concrete  forms  for  the  manufacture  of  candles,  I  hasten  to  say  that,  having 
been,  and  still  continuing  very  much  engaged  in  chemical  processes  upon  lard,  I  am 
not  able,  in  the  short  time  I  can  devote  to  the  subject  of  your  letter,  to  give  you  the 
ample  inibrmation  which  is  desirable,  and  which,  if  more  at  leisure,  I  could  readily 
fomish.  I,  however,  write  off,  cwrrentc  calamoj  the  result  of  some  of  niy  experiments 
in  this  branch  of  inquiry,  which  perhaps  may  be  serviceable.  The  article  of  lard  of- 
fered for  sale  in  the  market  for  domestic  use,  and  now  about  to  be  so  much  in  demand 
as  material  for  the  manufacture  of  lard  oil  and  candles,  is  prepared  from  the  adipowi 
matter  of  the  omentum  and  mesentery  of  the  hog,  by  freeing  it  with  the  hand  from  the 
membranous  substance  connected  with  it,  washing  with  water  until  colourless,  and 
melting  with  moderate  heat,  continued  until  the  dissipation  of  all  moisture,  which  fact 
is  known  by  the  transparency  of  the  melted  matter,  and  the  absence  of  crepttaeula^  when 
small  portions  are  thrown  on  burning  coals. 

The  chief  source  of  this  article  is  the  West,  from  whence  it  is  brought  in  kegs  of  front 
40  to  80  poands  each ;  when  fine,  it  is  perfectly  white  in  appearance,  and  rather  int 
dorotts,  nearly  tasteless,  and,  at  moderate  temperature,  of  a  soft  consistence,  insolubk 
in  water,  and  but  partially  so  in  alcohol.    When  exposed  to  the  air,  it  becoines  rancid 
by  the  absorption  of  oxygen ;  this  rancidity,  engendering  a  liability  to  injurious  reac- 
tion, renders  it  unfit,  in  that  state,  to  be  used  in  pharmacy  as  an  ingredient  of  cerates 

and  ointments,  of  {irhich  it  fbrms  the  principal  part.    For  this  purpose,  therefore,  it 

should  be  kept  in  close  vessels,  free  from  contact  of  air. 
Lard,  as  well  as  nearly  all  other  fixed  oils  and  fats,  is  composed  of  three  proxhnate 

principles :  two  solid,  called  stearin  (from  oriap^  tallow)  and  margarin  (from  /iapyapi' 

TifT*  a  peari) ;  and  one  liquid,  of  which  there  are  two  varieties,  called  olein  (from  e2Mov, 

oil)- 
Stearin  characterizes,  for  the  most  part,  ammal  fats.    Margarin,  vegetable  and  olexD 
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18  almost  uniTersaDy  present  in  both.  The  two  fats  are  essentially  difierent  fromeaeh 
other.  Margarin  is  distinguished  by  its  greater  fusibility,  its  being  more  soluble  in  cold 
ethers,  and  the  necessity  of  eraporation  to  procure  it  from  such  solution,  ^^lile  tlM 
stearin  drops  spontaneously  during  refrigeration. 

Berzelius  thinks  these  principles  not  identical  in  different  oils,  as  thetr  points  of  con- 
gelation and  liquefaction  vary  according  to  the  substance  from  whidi  they  are  deriTed. 
Pelouze  and  Boudet,  however,  attribute  the  variable  fusibflity  of  the  margarin  and 
stearin  of  fats  to  the  existence  of  definite  combinations  of  margarin  and  stearin,  re- 
spectively, with  olein,  and  think  that  each  of  these  principles,  in  a  state  of  parity,  is 
probably  the  same,  from  whatever  source  obtained ;  and  to  prove  which,  they  assert 
having  found  the  same  margarin  in  palm  oil  as  in  human  fat.  But  in  oils,  and  particu- 
larly the  vegetable,  their  investigations  evinced  the  presence  of  two  oleins,  distinctive 
in  their  characters :  one  more  soluble  in  different  menstrua  than  the  other,  and  with  a 
less  proportion  of  hydrogen,  besides  other  properties  inherent  in  the  6ne  not  possess- 
ed by  the  other,  more  than  the  mention  of  which  would  occupy  too  much  space  and 
time. 

The  ulthnate  principles  of  fixed  oils  are  carbon,  hydrogen,  and  oxygen,  the  hydrogen 
being  in  much  larger  proportions  than  is  necessary  to  form  water.  To  this  predomi- 
nance of  hydrogen  is  attributed  the  readiness  with  which  they  bum  with  flaiaie,  that 
property  procuring  for  them  all  their  usefulness  as  means  of  illumination  or  artificial 
Ught. 

Stearin,  the  first  named  of  the  constituents  of  oil  and  fatty  matters,  is  a  concrete 
white  substance,  insipid  and  without  smell,  fumble  at  110®  Fahrenheit,  insoluUe  in  wa- 
ter, and  but  partially  so  in  alcohol. 

Margarin,  present  in  lard  and  most  other  fats,  and  forming  by  far  the  greater  portion 
of  olive  oil,  is  more  fusible  than  stearin,  and,  as  its  name  indicates,  of  a  pearly  appear- 
ance, possessing,  also,  other  properties  difierent  from  stearin,  mention  of  which  has 
been  made  above.  Olein,  the  oily  principle  formerly  called  elain,  when  pure,  is  quite 
colourless,  and  in  some  degree  has  the  appearance  of  vegetable  ofl,  liquid  at  60^  and 
congealing  at  82®  Fahrenheit,  and,  though  not  becoming  rancid  by  exposure,  acquires 
viscidity.  The  relative  proportions  of  all  these  three  principles  are  different  in  differ- 
ent fats. 

Nearly  all  kinds  of  fat,  under  proper  circumstances,  are  capable  of  combination  with 
alkali,  by  which  union  the  principles  thereof  are  changed.  By  this  reaction,  they  un- 
dergo aaponificatian,  and  are  transmuted,  not  by  the  absorption  of  any  foreign  substance, 
but  by  the  union  of  the  elements  of  a  small  portion  of  water  into  three  peculiar  acids, 
stearic,  margaricj  and  dUU,  which  unite  with  the  salifiable  base  and  into  a  peculiar  sweet 
principle,  glycerin  (from  yXvKv^^  sweet),  which,  in  remaining  behind,  is  not  saponified. 
Of  this  sweet  principle,  there  are  formed  about  three  during  the  saponification  of  every 
one  hundred  parts  of  lard  or  tallow. 

Hog's  lard,  in  its  natural  state,  Chevreul  says,  has  not  the  property  of  combining  with 
alkalies,  but  acquires  it  by  experiencing  some  change  in  the  proportion  of  its  elements. 
This  change  being  induced  by  the  action  of  the  alludi,  it  follows  that  the  bodies  of  the 
new  formation  must  have  a  decided  affinity  for  that  species  of  body  which  has  deter- 
mined it.  These  acids,  generated  during  saponification  by  the  action  of  the  alkali, 
called  adipose  or  saponic  acids,  are,  when  solidy  in  appearance  like  wax  or  spermaceti ; 
when  liquid^  they  appear  as  their  oils,  mostly  fusible  at  temperatures  below  812®  Fah- 
renheit. 

The  oleic,  being  generally  mixed  with  that  portion  of  margaric  which  is  liquid  at  the 
time  and  temperature  of  its  preparation,  is  used  sometimes  as  lamp  oil,  but  mostly  for 
the  manufacture  of  soaps ;  while  the  remaining  small  portion  of  margaric,  being  of  a 
consistence  sufficient  to  retain  it  with  the  stearic,  is  allowed  to  remain  with  that  body, 
which,  when  used  for  candles,  experiences  no  great  disadvantage  by  its  presence. 
Stearic,  the  most  important,  and  by  far  the  most  characteristic  product  of  the  saponifi- 
cation  of  lard,  tallow,  and  other  not  easily  fusible  fats,  is  the  one  of  which,  at  your  re- 
quest, I  am  to  speak  in  detail ;  an  article  the  use  of  which  for  making  candles  bids  fair 
to  be  in  this  country  most  extensive.^  The  consequence  which  this  branch  of  manu- 
facture is  about  to  assume  is  no  greater  than  its  merits  should  obtain  for  it.  Inde- 
pendent of  all  other  advantages,  the  great  reduction  which  it  will  occasion  in  the  price 
of  an  article  of  such  general  and  necessary  use  in  domestic  economy  is  alone  safllcient 
to  procure  the  attention  which  the  subject  does  and  will  receive.  Inferior  in  no  degree 
to  sperm,  both  as  regards  quality  and  appearance,  the  stearin  candles  have  the  advan 
tage  of  greater  cheapness,  as  they  can  be  made,  even  by  the  English  mode,  hereafter 
given,  at  a  cost  of  at  least  20  per  cent,  less  than  sperm.  The  increasing  importance 
of  this  subject  induced  my  attention  to  It  some  eight  or  ten  months  previeus,  since 
which  period  my  whole  time  has  been  devoted  to  'its  examination.  The  iremdt  of  my 
investi^tion  is  a  process  entirely  difibrent  from  all  others,  to  be  executed  with  t» 
much  facility,  and  with  so  little  cost  of  time,  money,  and  labodr,  that  I  expect  to  make 
by  it  candles,  in  appearance  and  quality,  as  perfbct  and  good,  if  not  better,  thaa  spenn 
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and  'wUch,  wbeB  reUdUd^  even  at  as  low  a  price  as  18}  centa  per  pound,  will  oflbrd 
a  Tcmuneialmf  profit  to  the  manafacturera,  and  a  profitable  commission  to  the  Tender. 
I  mention  this  yrM  ia  oonsideratioo  of  the  present  rates  of  lard,  the  supply  of  which, 
owing  to  the  nne^iecied  requisition  for  this  purpose,  is  at  present  totally  madequate. 
When,  howerer,  this  in  remored  by  the  increased  supply  which  the  producers  wiH  see 
it  is  their  interest  to  furnish,  the  price  of  the  material  will  be  in  a  few  years  much 
tower :  this,  and  the  improvements  which  by  that  time  I  shall  have  made  in  my  mode, 
win,  I  expect,  enable  me  to  manufacture  candles  at  a  price  86  reduced  as  to  entitle 
them,  when  these  superior  properties  are  considered,  to  the  substitotion  for  the  much* 
used  but  unpleasant  mould  and  dipped  candles. 

I  would  willingly  eommunicate  fully  the  manner  of  conducting  the  process,  but,  hay- 
mg  been  at  a  great  expense  of  time,  money,  and  anxiety,  I  have  detormined  to  remu- 
nerate myself  by  carrjriBg  it  into  practice ;  and,  for  this  purpose,  I  am  now  arranging 
apartments  in  my  laboratory,  and  hope,  by  the  coming  spring,  to  have  for  sale,  in  quan- 
tities, candles  as  good,  or  better,  than  the  sample  I  sent  you  some  weeks  since. 

I  hare  spoken  of  lard,  because  this  article  will,  without  doubt,  be  the  material  from 
which  to  make  these  candles,  both  on  account  of  the  facility  with  which  it  can  be  pro- 
duced in  quantities,  its'  comparatiTe  cheapness,  and  the  profit  on  ito  oil,  yielded  m  a 
{weparatory  stage  of  the  process  for  manufacturing  the  stearic  acid,  of  the  substance 
of  which  the  candles  are  made.  This  oil,  now  largely  in  use,  under  the  name  of  lard 
oil,  is  neaity  pure  oleic,  its  only  admixture  being  small  portions  of  margaric  and  stearin, 
with  wYuch  it  becomes  connected  during  preparation. 

Its  great  superiority  orer  sperm  oil  has  caused  it  to  be  extensively  substituted  foi 
that  article,  for  hibricating  the  joints  of  machinery,  and  for  manufactoring  purposes 
generally.    As  a  burning  fluid,  it  has  proved  itself  equally  good ;  and  in  corroboration 
of  this  0  nay  experiment  with  lamps  of  eight  ounces'  capacity,  previously  deaned  and 
new  wicked  for  the  purpose.    This  experiment  was  frequently  repeated,  with  the  same 
results.    In  one  lamp  was  pure  sperm ;  in  the  other  lard  ofl,  of  only  a  fair  quality, 
burned  under  the  same  circumstances.    The  consumption  of  ofl  in  both  was  equal ;  the 
quantity  of  li^t  equal ;  the  ftame  was  different,  that  of  the  lard  oil  being  of  a  reddish 
hue,  and  not  so  transparent  as  sperm.    The  lamps  were  of  glass,  and  such  as  are  or- 
dinarfly  used  for  burning  common  oils.    There  is  an  erroneous  idea  abroad  that  it  re- 
quires lamps  of  a  peculiar  construction  to  consume  this  oil.    It  is  not  so,  for  I  use  in 
the  laboratory  lamps  of  the  conomonest  make.    If,  however,  the  notion  will  be  persist- 
ed in,  instead  of  purchasing  an  expensive  burner,  all  that  is  necessary  is  to  have  sub- 
stituted, by  any  coppersmiui,  for  your  tin  tobes  in  the  lamps  you  may  have  those  of 
copier,  filed  off  quite  thin  at  the  top,  where  the  wick  projecte  through,  so  as  to  pre- 
vent the  passing  oflf  of  too  much  heat ;  then  the  lamp  will  answer  to  bum  lard  as  weU 
as  oiL    The  price  of  lard  oil  being  at  all  times  about  36  cents  less  per  gallan  than  fair 
sperm,  and  being  equally  good,  preference  should  therefore  be  given  to  it,  both  because 
of  ite  economy,  and  of  iMing  a  domestic  production.    It  may  be  as  well  to  mention 
that  there  are  lard  oils  of  various  qualities ;  that  prepared  from  dark-burned  lard  is  not 
so  good  for  Jmndngy  because  of  its  causing,  after  several  hours'  burning,  a  crust  on  the 
wra ;  and,  as  there  has  been  a  quantity  of  this  kind  of  lard  in  market,  and  bought  for 
manofactaring  the  oil,  it  is  not  surprising  that  there  should  be  a  slight  prejudice  against 
it  as  a  boming  fluid.    Tliis  prejudice,  however,  is  always  removed  by  the  use  of  that 
made  from  pure  white  lardL 

It  may  be  as  well  to  say  here  some  few  words  in  relation  to  th^  burning  of  the  lard. 
To  further  the  consumption  of  this  article,  there  has  been  introduced,  by  persons  hav- 
ing at  heart  their  own  more  than  the  interest  of  the  community,  an  expensive  lamp, 
wtiich  they  advertise  as  being  peculiarly  adapted  fbr  this  purpose.    The  substitute  of 
lard  fat  iu  <A  possesses  no  .advantage,  either  as  regards  price  or  convenience ;  the  use 
of  the  latter  being  so  economical,  and  much  more  cleanly,  besides  ite  not  requiring  ad- 
ditional expense  for  a  peculiar  kind  of  lamp.    The  liability  of  these  burners  to  smoke, 
and  other  disadvantages,  wiH,  upon  trial,  convince  any  one  of  their  inconvenience ; 
and  if  any  other  fact  or  corroboration  is  requisite,  it  is  only  necessary  to  say  that,  not- 
withstanding the  grand  display  of  the  article  in  fUIl  flame  at  the  laat  exhibition  of  the 
Franklin  Institute,  and  the  aziq>le  opportunity  thereby  afforded  to  jud^e  of  their  deserts, 
so  destitute  were  they  of  merit,  as  not  to  have  elicited  even  a  passmg  notice  or  men- 
tion firom  the  committee.    If,  however,  lard  is  preferred  to  its  oil,  why  go  to  the  un- 
oeeessaiy  expense  of*  a  new  lamp,  when  any  one  you  may  have  will  answer  fliUy  as 
weB,  with  the  tubes  altered  as  above  directed  1    Farther  still,  in  proof  of  my  assertions 
about  the  ^ise  economy  of  burning  lard  in  preference  to  the  lard  oil  (the  lard  oil,  as 
mj  ezpeimient  before  mentioned  proves,  being  equal  to  sperm),  I  here  insert  the  result 
of  H arris  d&  Co.'a  e^^erimente,  cut  from  a  Boston  paper  last  week : 

To  the  PMk, 

As  nmeh  h^Mi  beoK  said,  of  late,  respecting  lamps,  oil,  and  lard,  the  subscribers  have 
fanned  a  very  accurate  experiment  to  be  mj£de,  whereby  the  e<*onony  of  oils  and  lard. 
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producing  light  in  the  salar  and  carcel  lamps,  might  be  tested.    These  two  descnptiont 
of  lamps  were  selected  for  the  purpose,  as  they  may  be  fairly  deemed  superior  to  al) 
others  in  points  of  economy  and  safety.    Wishing  to  satisfy  all  interested  in  the  sub- 
ject, and  who  may  not  have  the  conyeniences  necessary  for  the  test,  we  shall  give  par 
ticulars  of  the  experiment  made  November  10,  1842. 

The  solar  lamps,  of  the  same  size  and  construction,  and  one  French  eareel  lamp, 
were  used. 

Time  of  bumingt  foitr  hours. 

No.  1  denotes  a  solar  lamp  filled  with  whale  oil. 

No.  2        "         solfir    "       "       **    sperm  oil. 

No.  8        «         carcel  "       "       •*     speim  oil. 

No.  4        "        solar    "       •*       •*    hog's  lard. 
Weight  of  whale  oil,  124  ounces  per  gallon,  quality  indifferent. 
Weight  of  sperm  oil,  120  ounces  per  gallon,  quality  good. 

lArd  of  besi  qtuUityt  freth  and  awett. 


Noh 

T^eiii^orSlMdow. 

SquanlDchi. 

({luntHy  bwwd. 

Cont  p«r  OaDun. 

Coct  o/ Quantity  burned. 

K<|iud  to 

No.  1  .  .  . 

87.S  inch. 

1383.84 

&A     OS. 

50  ct» 

3.42  cU. 

3  42.100  cts. 

No.  S  .  .  . 

38.3     " 

1466.80 

0.5      " 

80    *• 

6.33    " 

6  33.100    " 

No.  3  .  .  . 

32.6     " 

.  1062.70 

8.25    " 

80    " 

5.50    « 

5  50.100    " 

No.  4     .  . 

33.a     " 
27.25   " 

922.40 

9.25    " 

8    « 

4.63    " 

4  62.100    '* 

Each  lamp  was  made  to  give  as  much  light  as  possible  at  the  commencement  of  the 
experiment,  and  the  strength  of  shadows  then  measured.  Nos.  1,  2,  and  3  maintain 
ed  the  same  degree  of  light  during  the  whole  time  of  burning.  The  light  from  No.  4 
had  perceptibly  decreased  in  two  hours,  and,  at  the  dose  of  the  experiment,  had  rece- 
ded upward  of  16  per  cent  Consequently,  the  mean  quantity  of  light  given  during  the 
four  hours  is  taken  in  estimating  their  relative  powers. 

No.  1  (whale  oil),  compared  with  No.  4  (lard),  gave  105  per  cent,  more  light  in  pro- 
portion to  its  cost. 

No.  1  (whale  oil),  compared  with  No.  3  (sperm  oil),  gave  111^  per  cent,  more  light  in 
proportion  to  its  cost. 

No.  1  (whale  oil),  compared  with  No.  2  (sperm  oil),  gave  75  per  cent,  more  light  iii 
proportion  to  its  cost. 

The  following  table  shows  the  expense  of  burning  each  of  the  above  lamps  one  hour, 
omitting  tractions  of  mills,  and  stating  the  comparative  quantities  of  light  in  whole 
numbers: 

No.  1,    8  mills ;  light  equal  to  13. 
No.  2,  15    "  "  14. 

No.  3,  13    "  "  10. 

No.  4,  11     "  "  9. 

The  results  stated  in  round  numbers,  showing  the  cost  of  each  burning  a  given  time, 
estimating  the  amount  of  light  and  cost  of  materials,  are  as  follows  : 

Whale  oil,  in  solar  lamp,  Ajgand  burner,  100. 
SpennoU,  "  "  "  175: 

Hog's  lard,  "  "  "  205. 

Sperm  oil,  in  carcel,        "  "  211. 

Much  care  was  taken  in  weight  and  measure  of  the  materials,  and  the  judgment  oi 
several  persons  accustomed  to  such  experiments  was  taken  in  adjusting  the  shadows* 
and  the  calculations  we  believe  to  be  correct.  This  any  one  can  veitfy,  as  the  ele- 
ments are  all  stated  above. 

We  feel  justified  in  recommending  the  use  of  the  best  winter-bleached  whale  oil  in  the  soUms 
Argand  lampt  whereby  the  best  artificial  light  now  in  use  will  be  produced. 

Harris,  Stabcwood,  &  Co. 
29  Tramont  Row,  Boeton,  December,  1842. 

The  mode  now  adopted  for  the  preparation  of  this  oil  is  that  of  graining  the  lard  in 
a  suitable  and  well-known  manner,  by  which  process  the  separation  of  the  olein  from 
the  stearin  is  rendered  more  easy.  This  separation  is  effected  by  pressing  the  grain- 
ed matter,  enclosed  in  canvass  bags,  by  means  of  a  powerful  press  of  proper  constnic- 
ion.  In  this  way,  all  the  olein  or  lard  oil  is  driven  out,  together  with  a  small  portion 
of  margarin  and  stearin,  not,  however,  in  sufilcient  quantity  to  injure  the  oil.  \\iiat 
remains  in  the  bags  (the  stuff  of  which,  after  proper  preparation,  the  candles  are  made) 
is  the  white  constituent  of  the  lard — stearin,  with  small  portions  of  margarin  and  olein, 
remaining  with  it — ^the  removal  of  which  (the  press  not  being  able  to  effect)  must,  in 
order  to  procure  good  candle  material,  be  produced  in  some  other  way.  To  effect  thi^, 
I  have  (as  before  stated),  after  much  trouble  and  patient  investigation,  discovered  an 
economical  mode,  and  which  (as  I  intend  carrying  it  into  practice  immediately)  I  sba^ 
not  make  known*  but  will  substitute  therefor  that  practised  in  England,  and  which  is 
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MMmd  to  answer  adburably,  the  produet  thereof  having  so  handsome  an  appearance, 
and  being  of  so  good  a  qaality,  as  to  cause  it  difficult  to  distinguish  it  from  the  most 
refined  wax.  Tbia  fact  of  their  handsome  appearance  is  confirmed  by  the  following 
paragraph,  cut  from  a  paper  some  days  since : 

**  AccmsiTTAL  PoxsoHiNo. — It  is  well  known  that  a  salve,  for  the  cure  of  chaps  and 
wounds,  is  often  made  of  Tirgin  wax  and  oil ;  and  some  families,  who  live  at  a  dis- 
tance from  an  ^>othecary,  make  this  medicine,  at  the  moment  it  is  wanted,  by  taking 
a  wax  candle  and  melting  it  into  oil.  In  employing  this  remedy,  made  of  a  candle,  a 
penoo  is  said  to  have  been  recently  poisoned  in  France.  The  reason  of  it  is  this : 
candles  are  now  no  longer  made  of  wax,  but  of  suet,  from  which  oil  has  been  extract- 
ed to  grease  wools.  This  suet,  in  order  to  form  candles,  is  combined  with  a  great 
qoaatity  <^  arsenic.  It  is,  therefore,  not  astonishing  that  arsenic,  which  penetrates 
even  by  friction,  can  have  a  poisonous  effect  when  applied  to  the  raw  flesh." 

The  advantage  which  my  mode  possesses  over  this  is  its  greater  economy,  both  in 
cost  and  time,  of  preparation,  while  the  product  is  equally  good  as  that  by  Uie  Eng- 
lish, which  is  as  follows :  Tallow  lard,  or  the  solid  part  of  lard,  after  the  separation 
of  its  oil  or  any  fot,  is  boiled  with  quicklime  and  water  in  a  large  vat,  by  means  of  per^ 
forated  steam  pipes  distributed  over  its  bottom.  Ailer  several  hours'  active  boiling, 
the  combination  becomes  euflficiently  complete.  The  stearate  thus  fomied  is  allowed 
to  cool,  untU  it  becomes  a  concrete  mass.  It  is  then  to  be  dug  out,  transferred  to  a 
suitable  vessel,  and  decomposed  by  a  sufficient  quantity  of  sulphuric  acid.  This  de- 
composition of  the  soap,  says  the  patentee,  should  be  made  in  a  large  quantity  of  wa- 
ter, kept  well  stirred  daring  the  operation,  and  warmed  by  steam  introduced  in  anj 
convenjeat  way.  When  the  mixture  has  stood  sufficiently  long,  the  acid  of  the  fat  or 
taDow  will  rise  to  the  surface,  and  the  water,  being  drawn  off,  will  carry  the  alkaline 
or  saline  matter  with  it ;  but  if  the  acids  or  tallow  should  retain  any  portion  of  the 
salts,  repeated  portions  of  fresh  water  must  be  added  to  it,  and  the  whole  well  agitated, 
ontil  the  acids  have  beeome  entirely  freed  from  alkaline  matter. 

The  washed  mixture  of  the  three  acids — stearic,  margaric,  and  oleic — is  next  drawn 
off  into  tin  or  other  suitable  pans,  and  allowed  to  cool,  and  then  reduced  to  thin  shreds 
by  a  taOow-cutter — an  instrument  used  by  tallow-chandlers.  The  next  step  is  to  in- 
case the  crushed  mass  in  canvass  or  caya  bags,  and  then  submit  it  to  the  action  of  a 
poweifiil  hydraulic  or  the  stearic  cold  process — a  machine  made  for  the  purpose.  By 
this  means  a  large  quantity  of  the  oleic  add  is  expelled,  carrying  with  it  some  little  of 
the  margaric.  The  cakes,  after  considerable  pressure,  are  then  taken  out,  and  again 
sobjected  to  the  action  of  steam  and  water ;  after  which,  the  supernatant  stearic  acid 
is  ran  off  into  pans,  and  cooled.  The  cakes  are  then  reduced  to  a  coarse  mealy  pow- 
der by  a  rotary  rasping  machine,  put  into  strong  canvass  bags,  and  submitted  to  the 
jofait  action  of  steam  and  pressure,  in  a  hydraulic  press  of  appropriate  construction^ 
called  Mandlay's  stearin  cold  press. 

By  these  means,  the  stearic  acid  is  entirely  freed  from  oleic  acid.  It  is  then  sub- 
jected to  a  final  cleansing  in  a  tub  with  steam,  melted,  and  cooled  in  clean  vessels. 
These  cooled  masses,  owing  to  their  crystalline  texture,  are  unfit  to  be  made  into  can- 
dles. It  is  tiierefore  necessary,  in  some  way,  to  remedy  this.  The  French  do  so  by 
crashing  the  masses,  and  pressing  with  them  small  portions  of  arsenious  acid.  This, 
however,  is  an  injurious  and  reprehensible  admixture,  not  only  on  account  of  the  lia- 
bihty  of  soch  accidents  mentioned  in  a  previous  paragraph,  but  because  of  the  vola^ 
tility  of  the  arsenious  acid,  causing  the  atmosphere,  in  a  room  where  these  candles 
have  been  burned,  after  a  short  time,  to  be  not  ooly  disagreeable,  but  deleterious  to 
inhale.  • 

This  assmnption  of  crystalline  form  I  prevent  without  the  use  of  this  poisonous  8ub> 
stance,  merely  by  a  proper  and  peculiar  arrangement  in  the  concluding  part  of  the  pro- 
cess. The  wiek  to  be  used  in  the  manufacture  of  these  improved  candles  is  to  be  made 
of  cotton  yarn,  twisted  rather  hard,  and  laid  in  the  same  manner  as  wire  is  sometimes 
coSed  rouDd  the  bass  strings  of  musical  instruments.  For  this  purpose,  straight  rods 
or  wires  are  to  be  procured,  of  suitable  lengths  and  diametere,  according  to  the  intend- 
ed siie  of  the  can^e  about  to  be  made ;  and  these  wires,  having  been  covered  with 
cotton,  coiled  around  them  as  described,  are  to  be  inserted  in  the  candle->moulds  as  com- 
mon wicks  are ;  and,  when  the  candle  is  made  and  perfectly  hard,  the  wire  is  to  be 
withdrawn,  leaving  a  hoUow  cylindrical  aperture  entirely  tlupough  the  middle  of  the 
candle. 

I  have  now  given  you  what  information  my  leisure  has  allowed  to  prepare.  I  could 
extend  my  ramodEs,  but  have  not  now  the  time. 

With  the  hope  that  this  snmmary  will  answer  your  purpose,  I  remain  yours  respect- 
folly,  Campbell  MoariT,  Manufacturing  AnalyHc  ChanUt 

Wuhington,  Janiuiy  IS,  184S. 

Sib— In  answer  to  your  oommun  cation  of  yesterday,  I  beg  leave  to  say  that,  in  obe- 
dinoe  to  instnuvtioiis  received  from  the  general  superintendent  of  lighthouses  on  thi* 
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akes,  I  procured,  in  the  month  of  November  last,  a  sample  of  lard  oil  ma^afactared 
in  Clevdand,  which  was  used  in  the  lighthouse  at  Cleveland  as  an  experiment.  It  had 
a  fair  trial,  being  placed  in  the  centre  lamp ;  the  others  were  fiUed  with  sperm  oil.  The 
lard  oil  was  found  to  give  as  brilliant  a  light,  and  bum  equally  well  with  the  speim. 
During  the  night,  the  lamps  containing  the  sperm  oil  were  trimmed  twice ;  the  one 
containing  the  lard  oil  was  not  trimmed.  On  examining  the  lights  in  the  morning,  at 
the  time  for  extinguishing  the  same,  the  lamp  containing  the  lard  oil  was  found  burn- 
ing equal  to  those  containing  the  spenn  oil. 

I  have  no  hesitation  in  saying  Uiat  I  beheve  winter-pressed  lard  oil  will  bum  equal 
to  winter  sperm  oil. 

I  have  the  honour  to  be,  very  respectfully,  your  obedient  servant, 

WiLLUM  MiLPoxn,  Collector  of  the  Cuttoms,  CUvdund,  Okuk. 
Hon.  H.  L  Ellsworth,  Cotnimeswner  of  Patents. 

«  Clerelaad,  Dtonibw  39^  I8IS. 

Dear  Sik— ^Yours  of  the  Slst  is  just  received.  In  answer  to  your  first  queiy,  viz., 
How  much  lard  will  a  hog  make  weighing  800  lbs.,  very  fat,  after  taking  out  the  hams 
and  shoulders  1 

I  would  stsite  that  there  is  a  great  difference  in  hogs  as  to  their  fhune  and  the  kind 
of  food  they  have  been  fatted  upon.  The  average  Ohio  hogs  (common  breeds)  wiU 
produce,  when  tried  by  steam,  50  per  centum  lard,  after  deducting  the  hams  and  riioul- 
ders.  The  plan  now  generally  adopted  is,  not  to  take  out  the  shoulders ;  the  sale  for 
them  is  limited,  and  price  low ;  the  covering  of  fat  will  produce  more  in  lard  than  the 
expense  of  curing  would  warrant.  The  mixture  of  the  China  and  Berkahires,  fed  upon 
potatoes  or  any  other  vegetable  containing  starch  as  a  principal  food,  would  produce, 
when  very  fat,  at  least  70  per  centum,  after  taking  out  only  the  hams. 

The  steam  apparatus  is  merely  a  tub  with  a  false  bottom,  perforated  with  holes,  ly- 
ing about  two  inches  above  the  bottom.  The  steam  is  introduced  between  the  two  bot- 
toms, and  so  entirely  separates  the  fat  from  the  cells  in  which  it  is  enclosed,  that 
no  pressing  of  scraps  is  necessary.  The  bones,  lean,  and  scraps  are  left  on  the  false 
bottom,  and  the  lard  floats  on  the  surface.  With  steam,  at  a  pressure  of  5  lbs.  to  the 
inch,  it  will  require  from  18  to  20  hours  to  try  off  a  tubful  of  any  given  quantity,  steam 
in  proportion,  of  course ;  00  lbs.  pressure  would  do  it  in  one  third  the  time.  The  great 
advantage  of  steam  is,  the  whole  of  the  lard  or  tallow  is  produced,  and  there  is  no 
danger  of  burning  either. 

The  quality  of  the  lard  is  good,  but  not  equal  to  leaf  lard  or  suet ;  the  carcass  fat 
does  not  contain  as  much  of  the  concrete  principle  (stearin).  Whole  hog  lard  cannot 
be  refined  and  made  hard  without  a  portion  of  the  oil  is  extracted.  I  take  firom  80  to 
40  per  centum  of  the  oil ;  then  the  balance  goes  through  several  washings  in  pure  ram 
water  by  steam,  after  which  it  is  refined  lard.  The  expense  is  not  more  than  one  quar- 
ter of  a  oent  per  pound,  but  it  is  of  more  value  to  us  than  common  lard,  as  we  have 
a  great  deal  of  trouble  and  expense  with  it ;  and  in  only  extracting  a  portion  of  the  oil, 
we  would  lose  by  it,  did  it  not  conmiand  a  better  price  in  the  market,  which  it  should 
from  its  purity. 

I  cannot  give  you  any  information  about  the  quantity  of  tallow  from  beeves,  as  none 
have  been  slaughtered  in  this  section  for  tallow ;  they  (beeves)  must  also  vary  very 
much  in  the  amount  produced,  d^)ending  upon  their  feed,  &c.  The  bones  are  wor^ 
at  least  half  a  cent  per  pound  to  calcine.  From  them  ivory  black  is  made  (worth  2| 
cents  per  pound),  by  charring  them  in  close  iron  vessels. 

I  used  to  decompose  .the  lard  in  acid  and  neutral  salts.    When  the  affinity  between 
the  parts  is  destroyed,  I  separate  them  by  means  of  canvass  bags  fdaced  in  powerful 
screw  presses.    If  I  wish  to  make  candles  of  the  residue,  the  pressure  is  continued 
..  until  all  the  oil,  by  this  means,  is  forced  out.    The  contents  of  tiie  bags  are  then  sub- 
jected to  the  action  of  a  powerful  hydraulic  press,  and  the  stearin  pressed  to  dryness. 

To  produce  the  winter  oil,  we  have  to  expose  the  decomposed  laid  to  the  oold,  in  the 
same  manner  that  ^e  erode  sperm  oil  is  exposed  to  produce  the  winter-strained  oil. 
Upon  analysis,  it  is  found  that  lard  oil  contains  79  2.10  carbon,  and  pure  sperm  oil  79 
5.10,  making  three  tenths  of  one  per  centum  diflference ;  the  other  equivalent  of  hydro- 
gen and  oxygen  are  the  same,  excepting  tiie  difiference  of  the  three  tenths.  For  all 
uses  (except  painting)  lard  oil  has  no  equsd.  It  bums  with  a  strong  white  light,  and 
is  entirely  free  from  either  smoke  or  smell.  It  does  not  contain  any  gelatin,  which 
makes  it  a  preferable  article  for  all  kinds  of  machinery ;  for  wool  it  answers  better 
than  the  olive  oil,  which  it  has  superseded  entirely.  The  ofl  of  tallow  is  also  well 
adapted  for  machinery ;  for  buming  it  is  not  preferable  to  other  oil,  on  account  of  its 
odour.  Tallow  only  contains  about  28  per  centum  of  oil,  whereas  Isurd  contains,  on  the 
average,  62.  The  stearin  of  both  lard  and  tallow  makes  a  better  and  harder  candle  than 
sperm,  and  the  same  amount  in  weight  produces  a  great  deal  more  light. 

Since  you  were  here,  the  works  of  this  company  have  been  increaaed,  and  are  now 
'-onping  2000  pounds  per  day.    Lard  is  coming  in  freely ;  we  are  paying  five  cents  caab 
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per  pound.  The  ofl  sells  readily  at  seTenty-fiTs  cents  by  the  cask,  and  one  dollar  at 
retail  i>er  galkm,  in  competition  with  some  ofl  from  Cincinnati,  which  is  offered  at  38) 
per  centum  lower. 

My  process  is  so  entirely  different,  and  the  ingredients  I  use  are  so  effectire,  that  I 
find  no  difficnlty  in  purifying  the  oil  and  lard  after  it  is  manufactured,  and  in  producing 
a  supeiior  aztkde  to  any  other.  Yours  respectAilly, 

J.  R.  Stafford,  Agent  Cleveland  Lard  Oil  and  CandU  C^. 

Hon.  H.  L.  Ellswokth. 


Msde  0/ manufactwing  Elain  and  Stearin  from  Lard^  cf^.,  patented  hy  John  H.  Smith,  No. 

122  Front-atreet,  Neto-York  Ctiy. 

To  all  tehom  it  may  coneem.-^Be  it  known  that  I,  John  H.  Smith,  of  the  city  of  Brook- 
lyn,  in  the  county  of  Eongs,  and  State  of  New- York,  hare  invented  a  new  and  useiul 
improrement  in  the  maimer  of  separating  from  each  other  the  eUdn  and  stearin  which 
are  contained  in  lard ;  by  means  of  which  improved  process  the  operation  is  much  fh- 
cilitated,  and  the  products  are  obtained  in  a  high  degree  of  purity ;  and  I  do  hereby 
declare  that  the  following  is  a  full  and  exact  description  thereof: 

The  first  process  to  be  perfonned  upon  the  lard  is  that  of  boiling,  which  may  be  e^ 
fected  either  by  direct  application  of  fire  to  the  kettle,  or  by  means  of  steam ;  when 
the  latter  is  employed,  I  cause  a  steam  tube  to  descend  from  a  steam  boiler  into  the 
vessel  containing  the  lard ;  this  tube  may  descend  to  the  bottom  of  the  vessel^  and  be 
coiled  round  on  said  bottom,  so  as  to  present  a  large  heating  surface  to  the  lard,  pro- 
vision being  made  ibr  carrying  off  the  water  and  waste  steun,  in  a  manner  well  known ; 
but  I  usoafiy  perforate  this  tube  with  numerous  Small  holes  along  the  whole  of  that 
portion  of  it  irtiicb  is  submersed  below  the  lard,  thus  allowing  the  whole  of  the  steam 
to  pass  into  and  through  the  lard.  To  operate  with  advantage,  the  vessel  in  which  the 
boiling  IB  effected  should  be  of  considerable  capacity,  holding  say  from  ten  to  a  hun- 
dred barrels.  The  length  of  time  required  for  boiling  vrill  vary  much,  according  to  the 
quality  of  the  lard ;  that  which  is  fresh  may  not  require  to  be  boiled  for  more  than 
fiiur  or  five  hours,  while  that  which  has  been  long  kept  may  require  twelve  houra ;  it 
is  of  great  importaaoe  to  the  perfecting  of  the  separation  of  the  stearin  md  elain,  that 
the  boiluig  dionid  be  continued  for  a  considerable  period,  as  above  indicated. 

Uj  most  important  improvement  in  the  within-described  process  oonsists  in  the  em- 
ploTment  of  alcolK>l,  which  I  mix  with  the  lard  in  the  kettle  or  boiler  at  the  commenee- 
loeirt  of  the  operation.  When  the  lard  has  become  sufficiently  floid,  I  gradually  poor, 
and  stir  into  it,  about  one  gaUon  of  alcohol  to  every  eighty  gallons  of  hud,  taking  care 
to  incorporate  the  two  as  intimately  as  possible ;  and  this  has  the  efBbct  of  causing  a 
very  perfect  separation  of  the  stearin  and  elain  from  each  other  by  the  spontaneous 
granidatiou  of  the  fonner,  which  takes  place  when  the  boiled  lard  is  alknred  to  cool  io 
a  stale  of  rest. 

I  sometimes  combine  eaII^>hor  with  the  alcohol,  dissolving  about  one  fourth  of  a 
Dound  in  each  gallon  of  alcohol,  which  not  only  gives  an  agreeable  odour  to  the  prod* 
nets,  but  appeare  to  co-operate  with  the  alcohol  to  efiSsct  the  object  in  view ;  the  cam- 
phor, however,  is  not  an  essential  ingredient,  and  may  be  omitted  Spirit  of  lower 
proof  than  alcohol  may  be  used,  but  not  with  equal  benefit. 

Alker  the  boUing  of  the  lard,  with  the  alcohol,  has  been  continued  for  a  safildent 
length  of  time,  the  fire  is  withihrawn,  or  the  supply  of  steam  cut  off,  and  the  mass  is 
afl^ved  to  cool  sofficientty  to  admit  of  its  being  laded,  or  drawn  off,  into  hogsheads,  or 
other  svitaUe  eoolers,  where  it  is  to  be  left  at  perfect  rest  until  it  has  cooled  down,  an^ 
acquired  the  ordimury  temperature  of  the  atmosphere ;  as  the  eooling  proceeds,  the 
granolation  consequent  upon  the  separation  of  the  stearin  and  elain  will  take  place  and 
become  perfect.  The  material  is  then  to  be  put  into  bags,  and  pressed  moderately, 
noder  a  press  of  any  suitaUe  kind,  which  will  cause  the  elain  to  flow  out  in  a  great 
state  of  purity,  there  not  being  contained  within  it  any  appreciable  portion  of  the  stear- 
in ;  this  pressore  is  to  be  continued  until  the  stearin  is  as  dry  as  it  can  be  made  m 
this  way. 

The  masses  of  the  solid  material  thus  obtained  are  to  be  remelted,  and  in  this  statd 
to  be  poured  ii^  boxes  or  pans,  of  a  capacity  of  ten  or  twelve  gallons,  and  allowed  to 
Ibim  Jumps,  which  I  denominate  blocks ;  these,  when  removed  from  the  vessels,  are 
jnled  or  stacked  up  for  a  week  or  ten  days,  more  or  less ;  the  room  containing  it 
should  be  at  a  temperature  of  nearly  eighty,  which  will  cause  a  sweating  or  oozing 
from  the  blocks,  and  they  will  improve  in  quality ;  the  blocks  are  then  to  be  rolled  in 
doihes  or  pot  into  bags,  and  these  placed  between  plates  and  submitted  to  very  heavy 
piessme  by  means  of  a  hydraulic  press.  After  this  pressore  it  is  brought  again  into 
te  fiirm  of  bioeks,  and  these  are  to  be  cut  up  by  means  of  revolving  or  other  knives 
or  cutters.  The  pieces  thus  obtained  are  to  be  put  into  bags,  and  sobjected  to  the  ao> 
tion  of  hot  water  or  steam,  in  a  press,  until  it  becomes  hard  enough  to  be  manufaotuxed 
■to  candles,  or  put  up  fot  other  purposes  to  which  it  may  be  desired  to  apply  it. 
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The  manner  of  sabjecting  it  to  the  action  of  heated  water  or  of  steam,  is  to  place 
the  bags  containing  the  stearin  in  a  box  or  chest,  into  which  heated  water  or  steam 
may  be  introduced,  but  not  to  such  extent  as  to  fuse  the  stearin.  A  follower  is  then 
to  be  forced  against  the  bags  contained  in  the  box  or  chest,  and  moderate  pressure 
made  upon  them ;  the  material  will  now  be  found  to  have  acquired  all  the  required 
hardness,  and  to  possess  a  wax-like  consistence,  such  as  would  generally  cause  it  to 
be  mistaken  for  wax. 

I  am  aware  that  alcohol  has  been  used  for  the  purpose  of  separating  elain  and  stearin 
Irom  each  other  in  analytical  chemistry;  but  the  lard,  or  other  fatty  matter  consisting 
of  these  substances,  has,  in  this  case,  been  dissolved  in  the  heated  alcohol,  and' the 
whole  has  been  suffered  to  cool  together ;  this  process  would  be  altogether  inapplica- 
ble to  manufacturing  purposes,  as  the  cost  would  exceed  the  value  of  the  product.  In 
my  manufacturing  process,  instead  of  dissolving  the  lard  in  alcohol,  I  add  a  small  pro- 
portionate quantity  of  the  latter  to  the  former,  the  whole  of  which  is  driven  off  at  an 
early  period  of  the  ebullition,  but  by  its  presence,  or  catalytically,  disposes  the  elain  or 
stearin  to  separate  from  each  other,  which  they  do  after  long  boiling  and  subsequent 
cooling.  I  do  not,  therefore,  claim  the  use  of  alcohol  in  separating  elain  and  stearin 
from  each  other,  by  dissolving  the  fatty  matter  in  heated  alcohol,  and  by  subsequently 
cooling  the  solution ;  but  what  I  do  claim  as  my  invention,  and  wish  to  secure  by  let- 
ters patent,  is  the  within-described  method  of  promoting  their  separation,  or  by  incor- 
porating alcohol,  or  highly-rectified  spirits,  with  the  lard  in  small  proportionate  quanti- 
ties, say  one  gallon,  more  or  less,  of  such  alcohol  or  spirit,  to  eighty  gallons  of  lard, 
and  then  boiling  the  mixture  for  several  hours,  by  which  boiling  the  whole  of  the  alco- 
hol will  be  driven  off,  but  will  have  left  the  elain  and  stearin  with  a  disposition  to  separ- 
ate from  each  other,  on  subsequent  cooling,  as  herein  described  and  made  known. 

John  H.  Smith. 


Witness  i  '^'  ^-  P^TTBRiON, 
Witness,  J  jj   g   YncR.} 


SuBSBCT.  3. — Vegetable  Oils  uteifor  Light. 

696.  On  the  Continent  lamps  are  chiefly  supplied  with  these ;  and  since  sperm  oil  ha* 
become  so  dear  with  us,  they  are  much  employed  here.  Some  of  these  are  cheaper  than 
the  fish  oils,  but  require  the  consumption  of  a  greater  quantity  to  give  the  same  light. 

597!  Olive  oil  is  too  costly  in  Britain  to  be  generally  used  in  lamps ;  but  in  France  and 
Italy,  where  it  is  much  cheaper,  it  is  extensively  employed  in  this  way.  It  burns  with 
a  beautiful  white  light  equal  to  wax,  is  not  apt  to  clog  the  wick,  and  gives  no  offensive 
smell  in  burning.  (See  a  more  particular  description  of  olive  oil  in  Book  VIL,  "  On 
Food,"  Sect.  10,  Chapter  VII.) 

698.  Rape  oU  is  made  from  the  seeds  of  Brassica  napus,  Linn.,  chiefly  in  Flandera 
The  oil  is  expressed  by  a  mill  constructed  on  purpose.  It  has  a  yellow  colour,  and  a  pe- 
culiar smeU.    It  is  much  used  on  the  Continent.  ^ 

699.  The  oU  of  tobacco  seeds  and  of  belladonna  seeds  are  perfectly  mild,  and  are  bnrnea 
in  lamps  in  Germany,  though  the  oil  cakes  of  both  are  poisonous. 

600.  Oil  of  plum  stones  is  used  at  Wirteroberg  for  lamps.  * 

601.  Colza  oil.  In  France  and  the  Netherlands  they  extract  from  the  seeds  of  a  spe- 
cies of  cabbage,  Brassica  arvensis  diefera,  an  oil  called  colza,  which  they  use  in  lamps,  or 
for  the  fabrication  of  soft  soap.  The  seed  is  beaten  out  like  grain,  and  the  oil  is  procured 
by  pressure ;  but  to  prepare  it  for  burning  it  is  purified,  or  deprived  of  its  mucilage  and 
colouring  matter.  To  effect  this,  two  parts  of  concentrated  sulphuric  acid  are  mixed 
with  100  parts  of  oil,  and  well  stirred  until  the  acid  combines  with  the  mucilage  and  col- 
ouring matter,  which  are  gradually  precipitated  in  flakes  of  a  blackish-green  colour ;  after 
which,  in  order  to  separate  the  acid,  a  quantity  of  water  equal  to  double  that  of  the  oil  is 
added ;  the  whole  is  agitated,  and  left  to  settle  for  ten  days,  at  the  end  of  which  time  the 
oil  which  is  upon  the  water  is  decanted  into  tubs,  in  the  bottom  of  which  are  holes  filled 
with  cotton,  through  which  the  oil  filters  in  a  purified  state.  The  same  method  of  puri- 
fication is  applicable  to  all  oils  expressed  from  seeds.  The  oil  of  colza  is  of  a  pale  yel- 
low colour,  has  very  little  odour,  and  an  agreeable,  sweetish  taste.  It  is  analogous  to 
rape  oil,  but  superior. 

602.  Cocoanut  oil.  This  oil  is  extracted  from  the  fruit  of  the  Coeos  nueifera.  When 
U  was  first  imported  into  this  countiy  from  America,  it  was  of  very  limited  utility,  since 
it  was  not  snfllciently  fluid  in  our  climate  to  bum  in  lamps,  except  in  those  of  a  partico- 
Isur  constmction.  A  piece  of  metal  which  was  heated  by  the  flame  communicated  with 
oil,  and  thus  kept  it  fluid ;  but  this  was  an  inelegant  contrivance,  and  the  oil  did  not  come 
much  into  use.  The  lamp  used  for  burning  is  described  in  Section  14,  Chapter  IV. 
Lately,  the  discoveries  of  Chevreuil  and  Bracconot  have  been  applied  to  this  substance ; 
and  it  has  been  separated  into  its  stearin  and  elain,  the  former  being  employed  in  the 
manufacture  of  candles,  while  the  elain  is  used  for  other  purposes.  (See  "  Cocoanut 
Oandles.") 

60S.  Pahn  oil.    This  is  a  vegetable  oil  which  is  solid  in  the  usual  temperature  of  thia 
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aiiinaie,  and  is  now  extensively  imported  from  Africa,  and  employed  in  the  manufacture 
of  cand^  an!  soap.  The  stately  palm-tree  from  which  it  is  obtained,  the  Cocot  huhh 
Ttuxa^  grows  ahondantly  on  the  coast  of  Africa  and  Brazil.  The  fruit  consists  of  a  thick- 
shelled  stone  of  a  dark  colour,  covered  by  a  succulent  pulp,  and  It  grows  in  clusters  at 
the  base  of  the  leaTes.  It  afibrds  two  kinds  of  oil ;  one  of  which  is  yellow,  obtained 
from  tbe  pulp  by  expression ;  the  other,  a  white  oil,  procured  in  a  similar  manner  from 
the  kernel  within  the  stone.  It  is  the  yellow  oU  which  has  been  chiefly  brought  here. 
It  is  bad  in  immense  quantities  in  Guinea  and  Sierra  Leone.  In  its  natural  state  in  that 
dimate  it  is  always  fluid,  and  the  negroes  use  it  to  eat  with  their  rice,  or  to  fry  fish  in ; 
and  it  seems  to  be  as  important  to  them  as  butter  to  us,  or  as  olive  oil  in  Italy.  It  melts 
at  M®.  The  white  oil  is  in  smaller  quantity,  and  is  always  solid,  even  in  Africa,  lite 
negroes  employ  it  to  oil  their  skins  with,  and  it  preserves  them  nice  and  soft ;  while,  at 
the  same  time,  it  prevents  too  great  an  excretion  of  perspirable  matter.  The  kernel  of 
the  fruit  is  of  an  agreeable  flavour  when  eaten. 

SieariM  is  likewise  procured  fW>m  this  pahn  oU  for  candles  by  the  following  process . 
The  thick  oil,  called  '*  butter  of  pahn,"  is  kept  for  two  h^urs,  with  the  addition  of  a  little 
water,  in  a  Papin*s  digester,  having  the  valve  loaded  with  the  pressure  of  two  or  three 
atmospheres.  After  this  process  it  is  subjected  to  a  hydraulic  press,  which  forces  out 
the  elain  or  fluid  oil,  leaving  the  stearin  behind.  Both  products  are  then  bleached  to 
deprive  tbem  of  their  yellow  colour.  Stearin  is  likewise  procured  from  the  oil  that  is 
extracted  from  the  kernels. 

In  the  account  of  a  late  voyage  up  the  River  Niger  in  Africa,  we  are  informed  that 
palm  oO  is  prodnoed  in  immense  quantities  by  the  negroes  about  the  town  of  £boa,  and 
is  colleeted  in  small  gourds,  from  which  it  is  emptied  into  puncheons ;  and  that  it  may 
be  porchased  there  for  about  four  shillings  per  ton.  In  1808,  the  Import  did  not  exceed 
one  OT  two  hondied  tons  per  annum :  it  is  now  nearly  14,000  tons,  naving  been  trebled 
in  the  last  e^j^ht  years.  The  increase  in  the  quantity  of  palm  oil  procured  by  the  negroes 
fbr  exportation  proves  their  industrious  dispositions. 

604.  VegetmUe  wax.  A  species  of  wax  exists  ready  formed  in  many  vegetables.  The 
varnish  on  the  leaves  of  some  trees  consists  of  it,  as  also  that  on  the  skins  of  plums 
and  other  fimits.  It  is  found  likewise  in  the  juices  of  many  trees,  which  yield  it  so 
abundantly  that  wax  is  thus  collected  and  employed  for  making  candles. 

605.  Myrtle-herry  vox  is  a  vegetable  substance,  intermediate  between  wax  and  fixed 
oil,  which  beocnnea  concrete  at  the  ordinary  temperature  of  this  climate,  and  is  used  for 
making  candles  in  Louisiana,  and  other  parts  of  North  America.  It  is  the  produce  of 
the  Myrica  cerifera^  known  familiarly  by  the  name  of  the  candU-beny  myriU,  The  tree 
grows  to  the  height  of  from  four  to  twelve  or  eighteen  feet,  being  tallest  in  the  warmer 
regions :  it  has  a  considerable  resemblance  to  the  conunon  myrtle.  The  seeds,  whidi 
are  of  the  size  of  a  pepper-corn,  grow  in  large  bunches,  and  are  coated  with  wax  that 
approaches  to  the  nature  of  bees*  wax,  though  a  distinct  substance.  The  fruit  ripens  in 
November  or  December ;  and  being  stripped  from  the  branches,  it  is  thrown  into  laiige 
iron  pots  containing  water,  which  is  boiled  as  long  as  any  waxy  matter  continues  to  rise. 
The  melted  wax,  or  vegetable  tallow,  is  then  skimmed  ofi*,  and  is  remelted  and  clarified. 
Its  appearance,  when  cold,  is  much  like  that  of  bees'  wax ;  but  its  colour  is  a  dirty 
greeif.  When  formed  into  candles,  it  is  generally  mixed  with  about  one  fourth  of  its 
weight  of  taUow.  It  gives  a  clear  and  steady  light,  nearly  equal  to  wax  candles :  it 
nerer  gutters,  and,  wlule  it  is  burning,  produces  an  extremely  pleasant  balsamic  odour. 
This  substance  is  prepared  for  commerce  along  the  Canadian  lakes.  One  of  the  best  of 
these  shrubs  will  yield  near  seven  pounds  of  berries ;  and  four  pounda  of  these  will  pro- 
duce one  pound  of  wax.  The  candles  are  dearer  than  tallow,  but  cheaper  than  wax. 
They  can  be  bleached  quite  white  by  chlorine,  and  an  agreeable  soap  is  a&o  made  from 
the  wax. 

606.  The  Ftney,  or  taUcy>-tTU  of  India  and  China  {Crolon,  sebiftrum),  has  supplied  foi 
ages  the  inhabitants  of  these  countries  with  a  material  for  candles.  The  tree  much  re- 
sembles the  pear-tree ;  and  it  is  the  fruit  that  afibrds  a  combustible  substance,  which 
partakes  of  the  nature  of  wax  and  of  oil,  and,  from  its  appearance,  may  not  be  inaptiy 
farmed  a  taOow.  The  method  of  preparing  this  material  is  simply  to  boil  the  fruit  in 
-^ater,  when  the  tallow  is  soon  found  to  rise  to  the  surface  in  a  melted  state,  and  on 
n4N>!ing  forms  a  solid  cake.  Thus  obtained,  the  pioey  tallow  (piney  is  the  native  name 
^   tue  tree  that  produces  it)  is  generally  white,  sometimes  yellow,  greasy  to  the  touch, 

71th  some  degree  of  waxiness,  almost  tasteless,  and  has  a  rather  agreeable  odour.  It 
naelts  at  a  temperature  of  97^®,  and,  consequently,  remains  solid  in  the  climate  of  India, 
iD  which  respect  it  diflbrs  from  palm  or  cocoanut  oil.  Wrapped  up  in  folds  of  blotting 
paper,  and  submitted  to  strong  pressure,  scarcely  any  oil  or  elain  is  expressed  to  imbue 
the  inmost  fold.  Its  tenacity  and  solidity  are  such,  that  when  cast  in  a  rounded  form 
of  nine  pounds'  weight,  the  force  of  two  strong  men  was  not  sufficient  to  cut  it  asunJer 
with  a  dae  iron  wire ;  and  even  with  a  saw,  &ere  was  considerable  difficulty  in  efifbet- 
iag  a  division.  When  manufactured  into  candles,  it  comes  with  facility  from  the  moulds, 
thus  ^xBJBJing  from  wax,  which  does  not  readily  admit  of  being  cast.    It  gives  as  bright 
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a  light  as  tallow,  and  has  an  advantage  over  that  material  in  being  free  from  imi^aBaoc 
smell,  and  in  not  enutting  a  disagreeable  odour  when  extinguished.  It  unites  in  all  pro- 
portions with  wax,  spermaceti,  and  with  tallow,  and  forms  compounds  with  the  two 
former,  intermediate  in  ^eir  melting  points. 

It  may  be  imported  into  this  country  at  less  than  one  fourth  the  price  of  wax ;  and, 
although  it  does  not  possess  all  the  advantages  of  that  substance,  it  is  considerably  su- 
perior to  animal  tallow.  It  is  in  use  only  in  the  town  of  Mangalore  (inrovinee  of  Canara), 
and  is  there  employed  medicinally  as  an  external  application  for  bruises  and  dieumatic 
pains ;  and  likewise,  when  melted  with  the  resin  of  the  same  tree,  it  is  used  as  a  sub- 
stitute for  tar  in  paying  the  bottoms  of  boata 

607.  A  light  ereen  vtgctaUe  wax  is  common  on  the  Malabar  coast,  which  is  easily 
blanched,  and  gives  a  beautifiil  light ;  and  it  is  thought  it  might  be  imported  with  ad- 
vantage. 

608.  A  mineral  wax,  called  ozocerite,  found  at  the  foot  of  the  Carpathian  mountains,  is 
stated  to  be  used  in  Moldavia  for  making  candles ;  but  it  is  infenor  to  bees'  wax,  and  is 
of  a  brown  colour,  but  may  be  bleached. 

609.  The  turpentine  of  firUreee  is  used  for  burning  in  lamps  in  countries  where  it  is 
plentiibl,  and  where  the  people  are  unacquainted  with  the  manufacture  of  candles,  as  is 
the  case  in  the  Landes  in  the  south  of  France ;  but  it  gives  a  great  deal  of  smoke. 

610.  The  essential  oil  of  turpentine  gives,  also,  too  much  smoke  and  smell  to  be  used  in 
lamps  by  itself,  and  is  likewise  too  inflammable  and  volatile  ;  but  a  mixture  of  twrpentmt 
and  alcohol  gives  a  dense  and  brilliant  light,  although  alcohol  by  itself  yields  a  feeble 
flame.  This  mixture  has  likewise  been  used  for  lamps  under  teakettles  and  tea  urns, 
with  incombustible  wicks  of  asbestos,  or  ^ne  wire,  or  cotton ;  it  is  cheaper  than  ^irit 
of  wine  alone,  and  gives  no  stains ;  but  it  is  not  altogether  free  from  smell. 

611.  Large  splinters  of  resinous  wood  are  used  in  many  countries,  and  have  been  used, 
no  doubt,  from  the  earliest  periods,  among  the  lower  classes,  instead  of  candles.  This 
is  frequently  done  in  Ireland,  where,  in  the  bogs,  large  quantities  of  pine  are  found  deeply 
buried,  and  which  have  lain  there  for  many  ages :  when  dug  up,  Uiese  are  rended  like 
laths,  and  dried,  when  they  bum  readily,  giving  a  good  deal  of  flame  and  light,  and  are 
used  in  their  dwellings  by  multitudes  of  the  peasantry,  particularly  in  the  province  of 
Ulster.  Similar  slips  of  resinous  wood  a)>e  used  also  in  North  America,  and  in  the  High- 
lands of  Scotland. 

SsCt.  VL— BITUMINOUS  80B6TANCKS  USED  FOB  LIGHT. 

612.  ^Iitmen  is  a  very  infUtmrnaiU  suhstanee,  and  is  extensively  employed  in  some 
eountries  for  piocuriag  light  by  burning  it  in  lamps.  It  is  a  natural  substance  found  in 
two  states,  vetroUwn  and  lu^htha.  These  issue  from  the  earth  in  springs,  and  are  col- 
lected in  wells.  Petroleum  is  blackish  brown,  about  the  consistence  of  common  tar,  and 
has  a  strong,  disagreeable  odour.  Naphtha,  when  pure,  is  colourless,  and  thin  as  water, 
but  having  the  same  bituminous  odour  as  petroleum.  It  is  more  rare  than  petroleum ; 
and  the  l^ter  is  supposed  to  proceed  from  the  naphtha  having  imbibed  oxygen  from  the 
air.  Pure  naphtha  consists  of  only  hydrogen  and  carbon,  without  any  oxygen  *,  but  the 
latter  element  is  one  of  the  constituents  of  petroleum.  Naphtha  is  highly  volatile  and 
inflammable ;  it  may  be  procured  from  petroleum  by  distillation,  and  appears  to  have  the 
same  relation  to  it  as  the  essential  oil  of  turpentine  has  to  the  crude  turpentine  as  it 
comes  from  the  tree.  Beth  these  fluids  are  found  in  vast  abundance  in  Persia  and  the 
Birman  Eoopire,  where  they  are  the  only  substances  burned  in  lamps  for  light.  They 
are  likewise  met  with  in  some  parts  of  Italy,  and  are  employed  for  this  purpose  in  the 
city  of  Genoa,  Modena,  6ui,  The  weUs  of  petrtrienm  in  the  Birman  Empire  are  said  to 
yield  400,000  hogsheads  annually.  Naphtha  affords  a  bright  white  flame,  but  the  bitu- 
minous odour  is  unpleasant. 

613.  Lately  a  liquid  has  been  procured  by  distillation  from  coal  tar,  having  most  of  the 
properties  of  naphtha,  and  which  is,  indeed,  nearly  identical  with  that  substance :  it  is 
emfiloyed  as  the  solvent  of  caoutchouc,  and  it  is  likewise  used  for  burning  in  a  peculiar 
lanip ;  but  it  has  a  disagreeable,  bituminous  odour,  lliis  coai  naphtha  must  not  be  con> 
founded  with  the  true  naphtha  mentioned  above. 

Another  substance  iafrefuently  sold  wnder  the  name  ofnaphthaf  which  is  procured  by  the 
distillation  of  wood,  in  the  process  of  making  acetic  acid  or  wood  vinegar,  and  is  known 
to  chemista  by  the  name  of  pyroligneeus  e^Aer,  and  sometimes  by  that  of  pyroxUic  spirit. 
It  is  highly  inflammable,  more  volatile  than  sphfita  of  wine,  and  burns  very  well  in  a 
spirit  lamp :  being  cheaper  than  spirits  of  wine,  it  is  sometimes  used  instead  of  it  for 
lamps ;  but  what  is  advertised  as  naphtha,  at  7s.  6d.  a  gallon,  is  said  to  be  a  mixture  of 
this  with  oil  of  turpentine.  It  aflbrds  a  flame  clear  and  brilliant,  and  has  the  advantage 
•f  BOl  giving  any  smoke,  nor  causing  greasy  stains  by  dropping 
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814.  Gaxdles,  fioia  their  portability  and  other  cnialities,  supply,  upon  the  in&ole,  the 
most  eonTenient  and  the  most  general  mode  of  obtaining  artifieial  light  for  domestic 
poiposes.  Until  lately,  two  substances  only,  wax  and  tallow,  were  known  as  materiaia 
for  caadles ;  spermaceti  was  next  introduced,  and,  at  present,  Ytrioos  substances,  as 
steariD,  &c.,  are  added. 

Sect.  I. — wax  candles. 

616.  Tke  nuJdng  of  wax  candles  it  seldom  atUmpted  in  domestic  economy  in  this  c«mf» 
try.  There  are  three  methods  of  making  ihem ;  1.  By  hand ;  2.  by  the  ladle  ;  and,  3.  if 
drawing. 

616.  in  the  first  mtthod^  the  wax  is  first  softened  and  worked  well  by  hand  in  a  kettle 
of  warm  water  ;  it  is  then  taken  out  in  pieces,  and  gradually,  bit  by  bit,  disposed  round 
a  cotton  wick  slightly  twiated,  which  is  hang  upon  a  hook  in  the  wall,  becinning  at  the 
bottom,  and  proceeding  to  the  upper  part.  To  prevent  the  wax  from  adhering  to  the 
hands,  they  are  rubbed  orer  with  olive  oil  or  lard.  When  the  candles  have  acquired  a 
sufficient  size,  they  are  made  perfectly  round  and  smooth  by  rolling  them  upon  a  table 
of  hard  wood,  with  a  board  made  of  box,  that  is  kept  constantly  moistened  with  hot  wa- 
ter,  to  prevent  the  adhesion  of  the  wax.  This  method  is  employed  in  domestic  estate 
fishmeots  in  warm  climates,  where  people  often  make  their  own  candles. 

617.  /«  maJting  teax  candles  by  the  ladUf  the  wicks  are  suspended  from  a  short  rod,  or  t 
cirde  of  iron  over  a  tinned  copper  vessel,  containing  melted  wax ;  a  large  ladleful  of 
this  Is  poured  gently  and  repeatedly  on  the  tops  of  the  wicks,  till  the  candles  have  ac- 
quired a  proper  size :  they  are  then  rounded  and  smoothed  by  rolling  on  a  table  as  be- 
fore mentioned. 

618.  The  third  method^  by  drawing,  is  usually  employed  when  candles  are  manufactured 
upon  a  great  scale.  The  wicks,  in  great  lengths,  are  made  to  go  through  a  vessel  of  wax 
sept  melted,  and  as  they  come  out  of  the  wax,  they  pass  through  holes  in  a  plate  of  metal 
io  the  way  that  wire  is  drawn,  only  instead  of  passing  them  through  boles  each  one 
smaller  than  the  other,  they  are  passed  through  holes  successively  larger,  the  candles 
increasing  in  size  by  being  drawn  again  and  again  through  the  melted  wax.  These  long 
cylinders  are  ajfterward  cut  into  the  proper  length  for  candles. 

619.  In  France  the  wax  candle  is  termed  bougie^  to  distinguish  it  from  the  tallow  can- 
die,  called  chandcUe.  Spermaceti  candles  are  Smgics  diapkanes.  The  best  wax  candles 
ire  made  at  Le  Mans,  and  have  hence  been  named  Bougies  de  Mans, 

620.  Wax  taptrs  are  of  two  kinds.  The  first  are  larger  than  a  candle,  and  used  in 
ehurch  solemnities,  funeral  processions,  &c.  The  use  of  lights  in  religious  ceremonies 
is  of  long  standing.  The  ancients  used  them  in  their  sacrifices ;  and  they  were  Intro 
do<;ed  into  Chhstiao  churches  probably  from  the  necessity  of  procuring  artificial  light 
where  the  windows  were  very  small,  and  before  glass  came  into  general  use.  They  are 
still  much  employed  in  Roman  Catholic  churches.  The  wicks  of  tapers  are  made  of 
half  cotton  and  half  flax,  and  the  wax  is  poured  on  them  by  a  ladle,  repeatedly,  until  they 
have  acquired  sufficient  thickness.  They  are  then  rolled,  while  a  little  soil,  upon  a 
smooth  table.  Small  wax  tapers  are  drawn  in  the  same  manner  as  wax  candles,  and  af- 
terward made  up  into  coils,  for  various  domestic  purposes.    . 

Sect.  11. — spermaceti  candles. 

21.  Spermaceti  candles  are  of  modem  manufacture.  The  nature  of  the  substance  has 
been  already  described.  They  nearly  resemble  those  of  wax  in  their  qualities :  they  are 
anuxrth,  with  a  fine  gloss,  almost  semi-transparent,  and  of  a  silvery  white,  while  those 
of  wax  have  always  a  slight  tint  of  yellow.  When  genuine,  drops  of  spermaceti  leave 
no  stain.    They  are  cheaper  than  the  best  wax. 

Sect.  III. — tallow  cawdles. 

Fo*  the  nature  of  tallow,  see  Sect.  4,  Chap.  II. 

622.  TaUwo  candles  are  of  two  kinds  :  the  one  dipped,  the  other  moulded.  The  manu- 
facture of  these  is  very  different,  excepting  what  relates  to  the  melting  of  the  tallow, 
aod  making  the  wick,  which  is  nearly  the  same  in  both.  The  wicks  are  made  of  spun 
cotton,  loosely  twisted,  and  prepared  in  large  balls.  The  manufacturer  puts  three  or 
Ibor  or  more  threads  together,  according  to  the  intended  size  of  the  wick,  and  oots  them 
oir  to  the  proposed  length  of  the  candle. 

SSuBSBCT.  \.-*-Dippsd  Candks. 
633    In  making  dipped  candles^  the  cotton  wick  is  pulled,  made  straight  and  smooth,  and 
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L  freed  Axim  all  knou  and  imperiectious ;  then  put  on  the  broacli* 
'  es,  a  b,fig.  99,  which  are  roda  about  half  an  inc^  in  diameter,  and 
about  three  feet  long.  The  difTerent  kinds  of  tallow  being  weigb- 
ed  and  mixed  in  their  due  proportion,  are  cut  or  hacked  into  pie- 
ces, and,  to  be  melted,  are  thrown  into  a  pot  or  boiler,  having  a 
cavity  of  some  depth  running  round  the  top,  to  prevent  the  ac- 
cident of  its  bailing  over,  which  would  be  dangerous  from  its 
Ffg.  M,  caiching  fire.     Being  melted  and  skimmed,  a  cartoio  qnantilj-  of 

water  is  thrown  in,  proportioned  to  that  of  the  tallow,  for  the  purpose  of  precipitating  to 
the  bottom  the  impurities  that  eacaped  the  skimmer.  The  tallow,  however,  intended  for 
the  first  three  dipa  must  hav,e  no  water,  because  water  imbibed  by  the  dry  wick  would 
make  the  caudles  spit  and  crackle  in  the  burning.  The  tallow,  thus  prepared,  may  be 
used  after  it  has  stood  three  hours.  It  is  then  drawn  off  through  a  sieve  into  a  vat  or 
eistem,  supported  upon  a  stand,  having  a  small  fire  beneath  to  keep  it  melted.  The 
workman  neit  takes  two  or  three  broachea  with  wicks,  and  immerses  them  carefully 
in  the  tallow,  holding  them  over  the  vessel  to  drain,  and  hanga  them  on  a  rack  till  the 
tallow  gets  hard.  They  are  then  dipped  a  second  time,  hung  up  again ;  and  the  same 
a  third  time,  repeating  the  operation  till  the  candles  are  of  the  required  thickness. 
During  the  process,  the  vat  must  be  supplied  with  fresh  tallow  kept  at  the  proper  tem- 
perature. When  the  candles  are  finished,  their  peaked  enda  or  bottoms  are  taken  off; 
not  with  a  cutting  instrument,  but  by  pasaing  them  over  a  flat  brazen  plate  heated  to  a 
proper  pitch  by  a  fire  underneath,  which  melts  down  as  much  as  is  requisite.  In  man- 
ufactories where  candles  are  made  on  a  large  aeale,  they  have  a  contrivance  by  which 
a  great  number  of  broaches  are  lowered  at  once  into  the  tallow,  and  raised  again.  If 
the  wicka  of  candles  are  badly  made,  and  contain  loose  projecting  threads,  the  candles 
will  be  liable  to  have  wasters,  vrill  gutter,  and  the  light  will  be  variable  and  unsteady. 
Waxing  the  wicka  is  sometimes  used  as  an  improvement,  and  the  light  is  thus  more 
equal  and  steady :  it  costs  a  little  more ;  the  wick  is  thus  necessarily  thinner,  and  the 
candles  scarcely  give  so  good  a  light  as  the  con  ''     " '        ""      '      "  -  -  ■- 

They  are,  however,  more  elegant,  and  approach  ni 

Sdibxct.  i.—Movid  Candlit. 
6S4.  MmM  candUi  are  made  ikut!  The  moulds  are  cylinders  of  pewter,  having  tlie 
,  inside  diameter  the  aize  of  the  candles  required ;  and 

"  one  end,  that  on  which  the  candle  is  to  be  lighted,  is 

contracted  into  the  form  of  a  cone,  c,  fig.  100.  having 
an  aperture  only  large  enough  to  admit  the  wick. 
The  cotton  wick,  properly  prepared,  is  then  passed 
into  the  mould,  and  a  piece  of  stiff  wire  is  used  to 
assist  in  getting  it  through.  The  wick  is  doubled, 
and  in  the  loop  there  is  run  a  amali  piece  of  wood,  d, 
which  is  laid  acroaa  the  open  end  of  the  mould.  By 
pulling  the  wick  tight  at  the  conical  end,  it  may  be  ad- 
justed, so  as  (o  be  placed  exactly  in  the  centre  of  the 
mould ;  and,  still  holding  the  wick  tight,  a  peg  is  driv- 
en into  the  middle  of  it,  at  the  conical  aperture,  to 
^-  "*■  ■   secure  it  in  its  place,  and  atop  up  the  bottom  of  the 

mould.  When  the  wicka  are  exactly  adjusted,  the  moulds  are  placed  in  the  frame  t, 
and  the  melted  tallow  Is  poured  into  them,  and  allowed  to  get  quite  cold  and  hard  :  as 
the  tallow  gets  cold,  it  shrinks,  and  leaves  a  hollow  at  the  top  of  the  mould,  which  re- 
quires filling  up  with  more  melted  tallow.  The  pegs  at  the  bottom  are  now  taken  oat, 
and  the  candles  are  drawn  from  the  moulds.  If  they  do  not  draw  readDy,  plunge  the 
mould  for  an  instant  into  hot  water,  and  the  candles  will  come  out  easily.  Some  bleach 
or  whiten  their  candles,  by  hanging  them  out  in  the  dew,  or  earliest  rays  of  the  sun,  for 
eight  or  ten  days,  care  being  taken  to  screen  them  in  the  daytime  from  the  heat,  and  in 
the  night  from  rain,  by  waxed  clotlis.    Upon  the  whole,  many  persons  find  it  less  trouble 

Tctitl  dccomvotilion  far  a  long  time. 


e,  they  should  be  preserved  from  the 

.0  keep  them  covered  up  with  bran.     IJ^t 

The  storeroom  should  be  cool,  and  free 

!B  them  to  gutter.     They  are  better  for  be- 


and  will  keep  for  two  years.    When  laid  up  fc 
Umosphere  ;  and  it  is  found  a  good  practice  to 
turns  them  yellow,  though  it  whitens  « — 
from  damp,  as  this  mildews  them,  aivd  ct 
ing  kept  for  six  or  eight  months. 

Riuh-lighti  are  made  in  the  same  way  as  dipped  candles,  only  having  the  pith  of  a 
nish  for  a  wick  instead  of  cotton ;  they  require  no  snuffing,  as  the  burned  wick  falls  off 
as  the  tallow  consumes :  hence  the"  are  used  to  bum  all  night  in  bedchambers.  Very 
■mall  cotton  wicks  vrill  answer  the  ^rpose,  and  are  leas  liable  to  go  out,  owing  to  the 
(mallnesB  of  the  wick  causing  It  to  bend  as  in  a  wax  candle. 
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Skct.  IY.— composition  candles. 

IM.  ComponiioH  candles  arc  a  kind  lately  introduced^  and  which  originated  chiefly  fal 
consequence  of  the  researches  made  about  twenty-five  years  ago  by  the  French  chem- 
ists, CheTreufl  and  Bracconoty  respecting  the  nature  of  tallow  and  other  fatty  sub- 
stances. Tallow  was  formerly  regarded  simply  as  fat,  or  a  uniform  and  solid  oil ;  but 
it  has  been  shown  (as  we  have  stated  already)  to  consist  of  two  substances :  a  solid  fat, 
which  is  called  ttcarin^  from  the  Greek  word  for  suet ;  and  a  liquid  fat,  named  tUin,  from 
the  Greek  word  for  oil,  the  former  being  in  the  largest  proportion. 

627.  Suarin  is  the  chief  ingredient  in  suet,  lard,  and  butter,  and  is  the  cause  of  their 
solidity ;  whereas  oils  contain  a  much  larger  proportion  of  elain,  and  hence  they  are 
fluid.  These  two  principles  may  be  easily  separated  from  each  other,  and  a  simple  ex- 
periment wiU  exhibit  the  truth  of  this  statement.  If  fat  be  exposed  to  a  consiaerable 
degree  of  cold,  and  then  pressed  between  some  folds  of  unsized  paper,  the  latter  will 
absorb  the  elain,  and  the  stearin  will  remain.  Having  thus  colle<^ed  a  quantity,  press 
the  paper  under  water,  and  the  elain  will  float  on  the  surface  as  an  oil.  The  stearin, 
by  proper  management,  from  its  beautiful  colour  and  consistence,  was  found  to  be  a 
veiy  elegant  material,  and  better  adapted  for  making  candles  than  tallow.  The  elain 
is  adnunbly  suited  for  oiling  the  wheels  of  watches,  or  other  delicate  machinery,  since 
it  does  not  tlucken  or  become  rancid  by  exposure  to  the  air,  and  requires  a  cold  of  SO® 
Yah.  to  freeze  it. 

But,  notwithstanding  the  superiority  of  stearin  to  tallow  for  making  candles,  the  ex- 
pense of  separating  it  by  mechanical  means  alone  was  found  to  be  too  considerable. 

628.  In  1825,  M.  Gay  Lussac,  a  French  chemigi,  took  out  a  patent  in  England  for  an 
improrement  in  candles  from  the  above  principle,  combined  with  the  following :  When 
tallow  is  mixed  with  an  alkali,  as  potash,  soda,  or  lime,  it  is  saponified,  or  made  to  form 
soaps ;  and  when,  by  the  action  of  an  acid,  such  as  the  sulphuric  or  muriatic,  these  new 
combinations  are  decomposed,  the  fats  reappear  in  the  altered  form  of  stearic,  margaric, 
and  oleic  acids ;  the  first  being  harder  than  tallow,  and  of  a  texture  resembling  speima- 
(%ti,  the  latter  being  fluid  like  oil. 

By  certain  chemical  management,  and  the  action  of  a  powerful  press.  Gay  Lussac  was 
enabled  to  separate  the  oleic  acid  from  the  stearic  and  margaric ;  and  the  two  latter 
were  found  to  be  an  admirable  material  for  candles,  which  were  accordingly  made  and 
known  by  the  name  of  etearin  candles^  the  only  objection  to  which  was  their  expense, 
though  less  than  wax.  Another  advantage  in  these  candles  was,  that,  by  making  the 
cotton  wick  hollow,  the  current  of  air  ascending  them  caused  the  wick  to  be  consumeU 
^hout  the  necessity  of  snufling. 

G29.  To  dimzmMh  the  expense  of  the  stearin  candles,  other  manufacturers  employed  lime 
as  an  alkali,  instead  of  the  potash  or  soda  used  by  Gay  Lussac,  by  which  stearic  acid 
is  procured^  but  not  in  a  state  quite  so  fit  for  candles.  Accordingly,  some  process  to 
harden  it  had  been  employed  by  them,  and  candles  made  of  stearin  and  certain  other 
ingredients,  with  which  the  public  was  not  well  acquainted,  had  been  in  use  for  several 


690,  Fortanatdy^  howewer,  of  late,  a  discovery  has  been  made  by  Mr.  Eweritt,  that  areemc 
had  been  emplcyedin  the  manufacture  of  some  of  the  candles  known  by  the  name  of 
"  composition ;"  and  this  subject  has  been  investigated  by  the  Medico-botanical  Socie- 
ty. They  have  proved,  by  experiments,  the  highly  deleterious  nature  of  the  arsenical 
vapours  which  are  given  off  by  the  combustion  of  such  candles,  and  put  the  public  upon 
its  guard  against  their  use.  Considering  how  generally  the  poisonous  nature  of  arsenic 
is  Imown,  it  seems  diflicult  to  imagine  how  any  manufacturer  could  venture  upon  such 
a  practice,  the  danger  of  which  required  so  little  chemical  knowledge  to  perceive,  were 
it  not  certain  that  Uie  art  of  adulteration  regards  not  the  destruction  of  health,  nor  of 
life  itself.  Now  that  the  danger  of  using  arsenic  has  been  so  completely  and  publicly 
pointed  ont,  it  is  to  be  hoped  that  no  manufacturer  will  be  so  rash  and  unprincipled  as 
to  employ  it  in  candles. 

<S31.  //  has  also  been  slated  by  Chevreuil  and  others,  that  arsenic  is  not  necessary  for  the 
purpose  to  which  it  was  applied,  and  that  a  smidl  quantity  of  wax,  and,  some  say,  o' 
magnesia  or  chalk,  will  answer  the  purpose  of  hardening  the  stearin. 

63S.  Candles  of  stearin^  or^  rather ^  stearic  acid,  and  a  small  quantity  of  wax,  are  accord 
ingly  made  m  London,  and  are  found  to  bum  nearly,  if  not  quite,  equal  to  wax,  though 
considerably  cheaper.     They  are  called  in  the  shops  stearin  wax,  and  also  ceratin. 

633.  Otkir  composition  candles,  some  of  which  appear  in  their  properties  to  be  in- 
tennediate  between  wai^  and  tallow,  have  received  a  variety  of  names  by  the  difiTerent 
makers,  all  of  which  are  evidently  calculated  to  mislead,  as  German  wax,  pearl  wax,  tm- 
perial  waXy  Vemtian^  adamantine,  moulded,  tropical,  &c.  Of  the  exact  composition  of  these 
It  is  impossible  to  speak  with  certainty,  as  it  is  kept  secret  by  the  makers.  Their  col- 
ova  is  generally  an  opaque  white ;  but  some  have  an  artificial  tint  of  pale  yellow,  to 
make  them  resemble  wax  candles.  They  have  the  advantage  of  burning  without  snuflf- 
iBg,  and,  supposing  them  to  have  no  deleterious  ingredient,  they  are  useful,  being  about 
half  the  pnre  of  the  best  wax. 


AKTIFICIAL 


«34.  In  Siibaection  III.  we  gSTB  an  accom 
m  our  climate  to  bum  in  lampa  wilhont  a  particular  c< 
anoi^  to  be  rormed  into  candles. 

636.  Adtmttagi  wai  taien  of  thi  dUcoeety  of  ClievrntU,  and  a  patent  uhu  taken  out,  ta 
1829,  ty  Mr.  Soamu,  for  teparalrag  iM  itearinfrom  Iht  oily  principtt  of  Ihc  cocoamU  witk- 
out  tapmaJu:atio7i,tar  ibe  purpose  of  manuracturing  candles.  The  {bllowinjria  tbe  meth- 
od employed  ;  tbe  oil  ia  imported  oTitie  consistence  of  lard ;  is  made  up  into  pieces  two 
feet  long,  three  or  four  incites  wide,  and  an  inch  and  a  half  ^lick :  these  are  wrapped  up, 
first  in  linen  and  then  in  sail  cloth.  These  packages  are  then  laid  side  by  side,  and  sub- 
jscted  to  a  hydraulic  press,  in  the  temperature  of  about  fiO°  or  GS°,  but  not  eiceeding 
60°.  'Hie  oil  or  elaio  will  come  through  tbe  cloth,  and  the  stearin  will  remain.  This 
solid  portion  is  now  taken  out  of  the  bags  in  the  press,  and  is  next  to  be  purified  from  tbe 
other  vegeuible  principles  with  which  it  ia  usually  combined,  such  as  fibre,  mucilage,  iu:. 
F^tbis  poTpose  it  is  put  into  a  covered  boiler,  placed  in  a  water  bath  to  prevent  burning 
There  ia  then  added  to  it  two  per  cent,  by  weight  of  sulphuric  acid,  diluted  with  six  part* 
of  water.  When  this  is  boiled,  the  impurities  are  coagulated  and  precipitated;  and  the; 
are  separated  by  sliimming,  straming,  and  filtering,  while  warm  in  tbe  fluid  state,  and  t^ 
aUowlng  them  to  settle  in  the  cold  state.  The  substance  thus  obtained  is  of  firm  con- 
sistence, and  form  an  excellent  material  for  candles.  The  candles  are  made  ip  moulds 
in  the  usual  way.  They  bum  with  a  flame  nearly  equal  to  that  of  wax,  certainly  giving 
more  light  than  the  etune  sised  candles  made  of  tallow ;  nor  is  there  any  disagre^ble 
odotir.     They  are  not,  however,  eqoal  to  the  stearin  wax. 

S36,  The  tUin.  or  tiquid  eoeeoMU  oil,  which  has  been  pressed  through,  is  purified  by 
mixing  with  it  from  one  to  two  per  cent,  of  common  sulphuric  acid,  and  agitating  it  in  a 
veaael  like  a  barrel  chum.  When  drawn  ofT,  it  has  a  dirty  whitish  appearance ;  but  when 
allowed  to  rest,  a  scam  rises  to  the  surface,  which  is  removed,  as  well  as  a  sediment 
which  falls  to  the  bottom,  leaving  the  oil  neatly  clear,  and  fit  for  burning  in  ordinary 
lampa,  and  ether  purposes. 

637.  These  are  altogether  a  very  ingenious  itivention,  not  requiring  to  be  anoSed. 
The  taniia  or*  ntoii  oftaUavi.  To  form  t\em,  to  a  portion  of  the  strands,  about  a  tenth 
part  of  them,  is  applied  a  portion  ufbismulh  in  a  Unely  divided  metallic  state,  or  else  the 
nitrate,  or  any  oUier  Bimilar  preparation  of  bismuth.  The  ponion  of  the  wick  thus  pre- 
pared ia  surrounded  by  more  strands,  till  it  becomes  half  the  thickness  required  for  the 
wick,  which  is  the  ordinary  thickness  of  a  tatlow  candle.  Tills  prepared  wick  is  then 
out  into  lengths  twice  as  great  as  that  of  the  proposed  candle.  The  wick  is  next  twist- 
ed spirally  round  a  thick  steel  wire,  in  contrary  directions.    A  notch  ia  made  in  the  lower 

'  end  of  the  wire  to  receive  the  middle  of  the  wick,  and  the  upper  end  is  bent  into  a  reo- 
tangulsr  loop  to  retain  the  two  ends  of  the  wicks  together,  and  to  facilitate  its  removal, 
when  the  making  sf  the  candle  is  completed,  which  is  to  be  effected  either  by  moulding 
Or  dipping,  in  tbe  usual  manner.     Tbe  consequence  of  this  conatnictian  of  the  wick  is, 

'  that  the  two  halves  ctirl  over  to  diflerent  sides,  as  is  seen  at  a,  fig.  101,  each  halt  pro- 


Fig.  10!. 

joetlug  out  so  far  as  to  getbeyond  the  flame,  and,  of  course,  coming  into  theair,  bywhkA 
It  is  consumed  and  Tednced  to  ashes,  while,  at  the  same  time,  no  carbonaceona  matter 
settles  upon  it.     Snaffing  is,  therefore,  altoge&er  unnecessary. 

63B.  Tlute  caiuUa  rite  a,  TemarkaUy  dear,  tteaiy  light,  and  always  of  the  same  bright- 
iieaa.  Prom  the  wick  being  doable.  It  gives  almost  the  effect  of  two  flames  nniled,  and 
tbe  air  haying  access  to  the  centre,  has  the  effect  of  consuming  the  wniAe. 

630.  It  u  to  hi  ^ttrted  that  falmtr't  vatail  is  for  the  candles  just  described,  but  Dot 
for  the  candlestick  in  which  it  is  used  :  this  ia  made  by  venous  persons.     In  onl*v 
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fhat  the  flame  uy  always  be  at  the  same  height,  the  eaodle  is  pressed  npwnrd  bj  a 
^nral  a|iraig  2^  in  the  manner  of  a  coaoh  lamp.  In  these  candlesticks  the  sprinf  h 
Qsually  cofnoealed  in  a  hfrasa  tnbe,  asjst  e  tmdd,  slid  the  candle  is  also  put  into  the  same 
oiibe,  whieh  it  the  most  elegSnt  arrangement :  bat  an  inconyenienee  sometimes  attends 
those ;  the  tallow  is  apt  to  ran  down  and  clog  the  spring,  and  the  terrants  Mldom 
know  how  to  clean  it  out.  In  the  arrangement  as  at  s,  the  candle  being  ouuide,  this 
accidflBt  eaanot  happen ;  bat  it  is  mach  less  elegant. 

640.  Same  tM  a  admiriaU  gUuB  round  tkefiame^  And  over  that  a  groowl  glass  shade 
This  preTents  the  flickering  of  the  flame,  which  is  so  troaUesome,  and  conceals  the 
light  froin  the  eye.  The  candlesticks  are  made  of  rery  elegant  patterns ;  e  is  a  can- 
dlesciek  of  this  kind  adapted  for  carrying  about ;  and/is  a  bracket  candlestick.  They 
are  likewise  made  with  double  lights,  and  for  suspending.  This  invention  is,  perhaps* 
on  the  whole,  the  most  conTcnient  and  elegant  apparatus  we  have  for  giving  light  in 
reading,  or  for  lighting  a  small  room, 
iil.  Mr.  Palmer  hoe  mUo  made  eandie*  of  tfde  cmtetruetion^  of  a  nmeh  Irnrger  m«,  which 

he  calls  flMgiwm  cmJle  ftmtpt,  fig.  103.    These  are  caleolated,  in 

many  cases,  to  supersede  the  table  lamp,  as  one  of  them  is  sofll- 

mnt  to  hs^t  a  moderatehr-sifeed  room.    They  save  a  great  deal  of 

tronble  in  trimming,  lud  have  an  advantage  in  point  of  cleanUneas. 

Of  magnmn  candles  some  have  foar  wicks,  and  these  are  said  to  last 

ei^  hoarB,  giving  a  light  e<iaal  to  Argand's  lamp.    There  are  also 

shorter  candles  with  three  wicks,  that  give  half  the  light,  and  last 

the  same  time.    His  common  metallic  single  wicks,  <,  fig,  101,  are 

eight  to  the  pound,  last  eight  hours,  and  gire  the  light  of  an  ordinary 

mould  candle ;  with  double  wicks,  six  to  the  pound,  a,  c,  and  ^  the 

light  of  two  candles,  and  last  five  hours  and  a  half.    The  price  is 

eleven  pence  per  pound.    He  likewise  makes  other  varieties ;  and 

some  of  these  candles  are  of  stearin,  which  are 

proper  for  a  warm  atmosphere. 

843.  The  Soko  candle  mmp,  invented  by  Crosse 
and  Blackwall,  fig.  108,  is  made  hollow,  and  a  wick 
is  contrived  to  move  up  or  down  through  the  can- 
dle, so  as  to  make  that  part  of  the  wick  aboye  the 
suriaoe  of  the  taUow  higher  or  lower,  thus  in- 
creasing or  lessening  the  consumption  of  tallow, 
aiMl,  consequently,  the  li^ht.  The  candle  is  con- 
tained in  a  hoUow  stem  with  a  spiral  spring,  in  the 
same  manner  as  Palmer's,  which  keeps  it  always 
at  the  same  height ;  and  the  wick  is  elevated  or 
Vig.  los.  depressed  by  means  of  a  raek  and  pinion  at  the 

bottom,  miorved  by  the  nut  a ;  by  bringing  the  wick  down  enough,  the 
fig^t  can  be  extinguished.  With  candles  four  or  two  to  the;  pound,  it 
is  said  that  more  light  is  given  than  by  the  same  weight  of  candles 
biiiiied  in  the  eonmon  way.  The  smoke  is  also  destroyed  by  the 
fom  of  the  ^aas  c^diader  put  over  the  flame ;  by  means  of  the  con- 
traction of  the  glass  at  the  lower  part,  the  air  is  made  to  impinge 
upon  the  Hamet  and  thos  cause  the  combustion  of  what  would  other- 
wise escape  as  smoke.  Besides  this  cylinder,  there  may  be  a 
graond  glass  moon.    The  Soho  candle  lamp  is  an  admirable  *'  table 


I^.IOS. 


SSCT.  yn. — OtHKa  VARIETIES  OF  CaKDLSS. 


The  Chikeee  have  a  ^^ifdaf  candle  about  half  an  inch  in  diameter,  which,  in  Can- 

Um,  is  called  a  'Mobslock."  The  wick  is  of  cotton,  wrapped  round  a  smaU  stick  or 
branch  of  the  bamboo.  The  body  of  the  candle  is  of  white  tallow ;  but  the  external 
pazt«  to  the  thickness  of  one  thurtieth  of  an  inch,  consists  of  waxy  matter,  coloured 
red.  This  ooverhig  of  wax  gives  a  considerable  degree  of  solidity  to  the  candle,  and 
preyeafts  goJGieriag,  because  it  is  less  fusible  than  the  tallow  itself,  and  therefore  a  cup 
is  Ibimed,  whish  holds  the  melted  tallow. 

044w  SiadUr  tandlea  kdve  been  nuide  at  Muidteh^  with  Wicks  of  light  wood,  coyered 
nemJOj  with  unapon  cotton ;  these  have  been  found  to  burn  very  steadily,  and  not  to 
nm :  but  they  are  troidilesome  to  snuff,  which  must  be  done  with  sharp  scissors,  an^ 
tbtjdo  not  appear  to  possess  advantages  to  connterbalanee  so  great  an  mconvenienoe. 

M6.  Cemdlea  with  hollow  wicke  have  been  tried,  which  appear  to  promise  the  adyan- 
tmgB  ofgiwmg  mote  light  by  a  supply  of  air  to  the  centre  of  the  flante,  in  the  same  way 
as  in  A^fand^s  lamp^  bht  they  are  little  used. 

S46.  Cobler'o  eaamet  are  nmde  with  double  wicks.  It  was  suggested  by  Br.  Fraidclin 
ikat  the  flames  of  two  candles,  brought  almost  into  contact,  i^ve  more  light  than  when 
both  were  separate.  Upon  this  principle,  double-wicked  candles  give  a  great  deal  of 
B0it.  Y 
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647.  PerfunuA  candles  wre  made  in  Paru,  The  tallow,  piirified,  is  inn  into  bfookets  of 
water  distilled  ftom  aromatic  herbs,  as  lavender,  thyme,  rosemary,  dec.  The  tallow 
and  water  are  then  beaten  together,  and,  after  forty-eight  hours,  they  are  separated  by 
means  of  a  water-bath,  when  the  tallow  will  be  found  to  have,  imbibed  the  perfumes 
The  wicks  are  first  coated  with  wax  and  spermaceti,  and  a  small  quantity  of  gum  Ar- 
abic ;  wax  and  alum  are  incorporated  with  the  tallow  before  it  is  poured  into  the 
moulds.  Efl^tually  to  prevent  them  from  greasing  the  fingers  in  handling  them,  they 
are  covered  over  with  a  varnish  of  glover's  size,  gum,  and  alum.  Candles  made  in 
this  manner  are  nearly  equal  to  wax. 

648.  Before  the  duty  on  candles  was  repealed  in  1631,  tallow  chandlers  were  obliged 
to  take  out  an  annual  license ;  they  were  likewise  subject  to  a  variety  of  revenue  reg- 
ulations, and  private  persons  were  not  allowed  to  make  candles,  which  checked  ex* 
periments ;  but  at  present  every  one  may  make  his  own  candles. 

649.  The  JLunbeau  differs  from  the  taper  in  having  several  wicks,  generally  fonr, 
which  are  covered  with  wax.  These  are  first  made  into  small  tapers,  which,  being 
laid  together,  more  wax  is  poured  round  them  to  unite  them  together.  They  are  after- 
ward smoothed  by  rolling. 

660.  Torches  are  also  used  for  similar  purposes,  but  are  lights  of  an  inferior  kind. 
The  ancient  torch  appears  to  have  been  formed  of  wooden  slips,  or  straight  brancdies 
bound  together  by  rope,  the  inside  being  filled  with  flax,  tow«  or  other  fibres,  impreg- 
nated witii  pitch,  rosin,  wax,  oil,  or  other  inflammable  substances.  Some  modification 
3f  a  construction  of  this  kind  is  still  used  in  dififerent  countries. 

SbGT-  Vill. MAMAOKMBTfT  OF  CJLlfDLBS,  AND  OOXPABISON  BBTWUN  TH08B  OF  WAX  AITO 

TALLOW. 

661.  To  understand  this  well,  it  is  necessary  to  enter  rather  minutely  into  the  subject 
>f  the  qualities  of  the  several  materials,  and  some  circumstances  respecting  the  com- 
trastion  of  candles.  The  difference  between  the  burning  of  wax  and  tallow  candles 
depends,  in  a  great  measure,  upon  the  diilbrent  degrees  of  fusibility  of  these  two  sub- 
stances ;  tallow  being  fhsible  with  less  heat  than  wax.  If  we  obserre  a  candle  when 
it  is  burning,  we  find  that  a  cup  is  formed  round  the  wick,  the  rim  of  which  is  owing 
to  Uie  wax  or  tallow  being  farther  from  the  flame  at  that  place  than  dose  to  the  wick, 
and  therefore  being  less  exposed  to  heat.  This  cup  is  filled,  or  n^iriy  so,  with  the 
melted  material,  which  is  thus  ready  to  be  drawn  up  by  the  capillary  attraction  of  the 
wick. 

658.  A  candle,  therefore,  though  apparently  very  simple,  is  so  far  curious,  that  it  is,  in 
fact,  a  kind  of  lamp  that  continually  keeps  melting  its  own  combustible.  If  the  flame 
should  meh  more  than  it  can  consume,  it  is  evident  that  the  melted  nuitter  would  ac- 
cumulate, and  at  last  overflow  the  cup,  which  does  take  place  in  what  is  termed  the 
guttering  of  the  candles.  Now  the  thinner  the  wick  the  less  fluid  it  will  draw  up :  and 
'  t  is  idso  evident  that,  the  more  flisible  a  substance,  the  more  will  be  melted  at  the 
same  distance  from  the  flame.  If,  therefore,  a  wax  candle  and  one  of  tallow  were 
both  made  with  widcs  of  the  same  size,  and  if  the  wick  of  the  wax-light  were  propei)y 
proportioned  to  the  consumption,  that  of  the  tallow-candle  would  not  be  able  to  draw 
up  and  consume  all  the  melted  tallow,  which  would  exceed  the  meMI  wax,  firom  tlMi 
greater  fhsibility  of  the  former. 

663.  It  is  necessary,  therefore,  to  nutke  the  wick  of  the  tallouhcandle  thicker  than  that  of  the 
eoax  candle,  to  enable  it  to  consume  a  sufficiency  without  the  cup  overflowing.  But  we 
have  explained,  when  describing  flame  and  the  burning  of  lamps,  that  a  thick  wi<^  oc- 
casions a  good  deid  of  smoke,  from  the  escape  of  the  unbumed  carbon  vapour  in  the 
interior  of  the  flame.  The  sreat  size  of  the  wick  has  another  bad  ^ect ;  for,  as  it 
does  not  bend  on  one  side,  like  the  wick  of  a  wax  candle,  a  deposition  of  this  unbumed 
carbon  takes  place  upon  it  as  it  lengthens,  and,  of  course,  projects  into  the  hollow  of  the 
flame ;  and  at  last  it  becomes  covered  with  a  great  quantity  of  soot,  in  a  sort  of  fungus 
or  mushroom  form,  that  still  farther  increases  the  evil ;  a  candle  in  ^is  state  does  not 
give  above  one  tenth  of  the  light  of  one  newly  snuffed.  It  is  necessary,  therefore,  to 
take  off  this  accumulation,  together  with  the  upper  part  of  the  wick,  now  lengthened 
\sf  the  diminution  of  the  tallow,  which  process  constitutes  the  snuJSng  of  the  candle. 
If  the  progress  of  the  candle  be  observed,  this  is  easily  to  be  understood.  It  huma 
wtth  a  bright  light  when  it  is  flrst  snuffed  of  a  proper  length,  because  there  is  very  lit- 
tle smoke,  the  flame  being  able  to  consume  nearly  all  the  fluid  that  is  drawn  up ;  but, 
as  Che  wick  lengthens,  more  fluid  is  dr«wn  up  than  can  be  consumed,  and  therefore  a 
large  portion  escapes  through  the  top  of  the  flame  in  the  form  of  smoke.  If  the  wick 
is  snuffed  too  short,  it  is  not  able  to  draw  up  and  consume  so  much  tidlow  as  is  melt- 
ed, nnd  therefore  the  latter  accumulates  till  it  ahnost  extinguishes  the  light,  except  it 
be  relieved  by  the  margin  of  the  cup  breaking  down,  which  is  generally  the  case . 
then  the  candle  immedi^ly  bums  with  unusual  brightness.  It  is,  therefore,  of  the  ut- 
most importance,  ia  tallow  candles,  that  the  size  of  the  wick  and  the  thickness  of  the 
nndle  should  be  aecurately  proportioned  to  each  other. 


654.  Tkt  wta  emidte  admUa  of  a  mmuUtr  wiek  dUu  the  tallow  cmndU^firom  the  lue  fuei 
Wi/y  of  the  wax;  for  a  large  wick  is  not  necessai/  in  order  to  consomo  the  melted 
QOBtents  of  the  cup :  bat  we  showed,  when  treating  on  the  subject  of  lamps,  that  the 
flonaUer  the  flame  the  brighter  it  is,  there  being  least  unconsomed  vaponr  in  the  cen- 
tre, and  the  jmaUeat  flame  gives  likewise  the  least  smoke.  The  superiority  of  the 
wax  candle,  therefore,  consists  in  this :  that,  from  the  smaller  degree  of  fiisibility  of 
wax  than  of  tallow,  we  can  aflbrd  to  make  the  wick  of  a  wax  candle  thinner  in  propor- 
tion than  that  of  a  tallow  candle,  the  flame  being,  at  the  same  time,  more  brilliant 
This  thinness  of  the  wick  also  causes  it  to  bend  of  itself,  till  its  extremitj  comes  out- 
side the  flame,  and  then  the  part  which  projects  is  burned  to  ashes  by  its  contact  with 
the  air :  wax  candles,  therefore,  require  no  snuffing,  there  being  no  accumulation  <m 
the  wick,  which  is  kept  short  by  being  burned  as  we  have  mentioned. 

655.  TkefoUawing  degrees  of/ueilnlUif  of  different  substances  will  point  oat  their  ral- 
atire  advantages.  Palm  oil  melts  at  84° ;  tallow  at  93° ;  spermaceti  at  133° ;  and 
vax  at  155°. 

656.  The  goodness  of  catuUee  depending  upon  the  inferior  degree  of  flisibility  of  the 
material,  it  is  obTioos  why  the  employment  of  too  much  mutton  fat,  or  kitchen  stuflf, 
deteriorates  them,  independently  of  the  bad  smell  of  the  latter ;  and  that  one  of  the 
modes  of  improYing  candles  is  to  discover  a  material  of  the  least  fusibility  compaied 
to  its  price. 

657.  The  disagreeaile  emeU  of  a  candle  or  lamp  careUsely  blown  out  is  caused  by  the 
vapoor  of  the  tsdlow  or  oil  rising,  for  a  few  moments^  from  the  red-hot  wick,  and  esca- 
ping into  the  air  of  the  room  unbumed.  The  extinguisher,  by  fitting  dose  on  to  the  cop 
of  &e  candle,  confines  this  vapour,  and  prevents  the  annoying  smell. 

658.  Candles  iase  a  great  advanteLge  over  every  other  kind  of  light,  in  their  great  portaHl- 
ity  and  eieaniiness ;  and  they  are  free  from  the  great  trouble  of  cleaning  and  trimming 
of  hmps.  Small  oil  lamps  are  now  made  very  portable ;  but,  if  of  the  simple  kio^ 
they  always  give  smoke  and  smell,  except  the  oil  ia  particularly  pure.  The  solar  lamp, 
to  be  afterward  described,  is  made  conveniently  small.  It  has  not  been  found  practi- 
cable to  construct  the  Argand  lamp,  so  as  to  have  no  greater  flame  than  that  of^a  sin- 
fjie  candle,  nor  to  bum  so  little  oil  as  to  be  as  economicaL  Upon  the  whole,  therefore, 
for  economical  and  ordinary  domestic  purposes,  no  other  light  is  found  so  convenient 
as  candles :  well-made  dipped  candles  give  the  most  light  in  proportion  to  their  ex- 
pense, and  are  preferable  where  economy  ia  considered :  mould  candles,  though  having 
a  better  appearance,  and  being  less  liable  to  run,  do  not  give  quite  so  good  a  light. 

660.  Tie  wicks  of  candles  are  usually  made  of  cotton,  which  is  found  to  be  the  besi 
material ;  other  materials  have  been  tried,  but  without  producing  any  improvement. 

Some  haTc  thought  it  advantageous  to  steep  the  cotton  previously  in  lime-water,  in 
whidi  there  has  be^  dissolved  a  considerable  quantity  of  saltpetre.  They  should  be  well 
dried  after  this  before  the  tallow  is  put  to  them.  Candles  so  prepared  are  said  to 
aflbid  a  clearer  flame,  and  give  a  more  brilliant  light ;  the  combustion  of  the  wick  is 
so  complete  as  to  render  the  snuffing  of  them  nearly  superfluous  ;  and  they  do  not 
irm  or  gutter. 

660.  If  a  candle  be  kept  inclining  at  an  angle  of^'^yfg.  104,  it  will  re- 
^u^  no  snuffing,  because  the  upper  extremity  of  the  wick,  coming  into 

contact  with  the  atmosphere,  as  in  the  case  of  a  wax  candle,  is  burned 
to  ashes.  But  an  objection  to  this  is,  that  the  candle  is  apt  to  run  and 
drop,  except  very  well  managed,  and  the  unsightly  appearance  will  pre* 
▼ent  it  from  being  adopted,  except  on  particular  occasions,  when  the 
fiict  may  be  made  useful. 

661.  Snuff ere^  so  essential  a  domestic  implement  for  cleanliness  and 
safety,  in  all  classes  of  society,  are,  in  the  present  day,  of  great  vari- 
ety of  forms  and  prices.   Some  ancient  snoffers,  made  of  brass  of  very 

Pig  104.  dnmsy  construction,  have  been  preserved ;  a  figure  of  one  of  which 
may  he  seen  m  Honeys  '  Every  Day  Book,'»  and  another  in  Hutchin V  "  History  of  Dor- 
setshire." At  present,  snufifers  are  made  of  brass,  and  of  wrought  iron ;  immense  num- 
bers are  also  caat  immediately  from  the  pig-metal,  which,  being  subsequently  annealed 
to  Tender  them  softer,  are  filed,  pohsbed  with  emery,  or  burnished,  so  as  to  look  very 
well ;  and  as  tbe  catting  edge  does  not  soon  wear  away,  they  are  not  ill  adapted  for 
use.  The  best  polished  snufiTers  are  made  of  cast  steel,  which  has  been  decarbonated, 
that  I'l  may  bear  being  worked  with  the  hammer,  and  thus,  at  the  same  time,  retain  that 
eompaetneas  of  grain  which  enables  steel  to  take  so  beautiful  a  polish.  Snufifers  are, 
in  leaiity,  a  kind  of  scissors^  constructed  to  cut  off*  the  excrescence  which  accumulates 
oo  the  wiek  of  the  candle  daring  combustion,  retaining  the  snuff  in  a  box  or  cavity.  In 
the  very  cheap  snufifers  made  of  cast  iron,  there  is  no  contrivance  to  prevent  them 
bma  opening,  and  letting  the  snuff  fall  out ;  but  all  the  best  sorts  have  a  coiled  spring 
fixed  in  a  c?ll  in  the  shsmks  where  the  rivet  is  phiced,  to  keep  the  box  closed  by  the 
cttter  when  it  is  not  in  use.  This  spring,  however,  is  sometimes  so  unpleasanUy 
powciful  as  to  cause  the  snuffers  to  open  with  difficulty,  or  it  becomes  too  weak  tc 
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answer  its  purpose.    There  are  many  oontriTaacea  inreated  to  obTiafe  theae  inooii- 
veniences. 

Hobday's  patent  snufcn,  by  the  rising  and  falling  of  a  steel  slide  or  cutter^  hides  and 
retains  the  snuff  in  the  box.  The  only  objection  to  this  ingenious  method  is  the  disa- 
greeable snap  of  the  machinery  whenever  it  is  used  :  it,  howcTer,  eflectnaUy  answers 
the  intended  puipoee. 

662.  Shiufer  irsyf  are  made  of  various  materials.  The  chei^iest  are  j^aaned.  They 
are  also  of  silver,  and  plated,  and  of  papier-machie.  Some  are  made  of  polished  staH 
having  various  ornaments  etched  upon  them. 

SfeCi.  IX. — BSLATIVB  QUANTITISS  OF  LIOBT  FSOK  TAKI0U8  CAITDLBS  AND  LAMPS. 

• 

663.  Various  experiments  have  been  made,  with  a  view  to  determine  the  rdatm 
mumtUus  of  light  afforded  by  the  combustion  of  different  materials  in  candles  and  in 
nmps.  In  these  experiments  economy  has  been  chiefly  considered  ;  but  in  dioosing 
between  candles  and  lamps,  many  other  circumstances  present  themselves  to  our  no- 
tioe :  such  as  the  great  portability  of  the  former,  and  their  small  heatinc  power,  as  weD 
aa  the  small  expense  and  variety  of  candlesticks  compared  with  that  of  lamps.  Lamps 
that  bum  the  oU  witii  smoke  are  intolerable  in  good  apartments ;  and  Arirand's  lamps, 
which  consume  their  smoke,  are  too  expensive  for  ordinary  purposes.  On  the  other 
hand,  where  much  light  is  required,  and  portability  is  not  an  object,  Arg^md's  lamps 
have  a  decided' advantage  in  giving  no  smoke ;  and  their  light  is  then  economical. 

664.  //  toas  observed  by  Count  Rumford  that  the  relative  weight  of  the  undermentioned 
inflammable  substances,  required  to  produce  an  equal  degree  of  light,  is  as  follows  : 

A  good  wax  candle,  kept  weU  snuffed,  and  burning  with  a  clear  Inight  flame  .  100 
A  good  tallow  candle,  kept  well  snuffed,  and  burning  with  a  bright  flame  .  .  101 
The  same  tallow  candle,  burning  very  dim  for  vrant  of  snuffing  ....  229 

Olive  oil  burned  in  an  Argand*s  lamp 110 

The  same  burned  in  a  common  lamp,  with  a  dear  bri^t  flame  .        .  .129 

Rape  oil,  burned  in  the  same  manner 125 

Linseed  oU,  burned  in  the  same  manner 120 

Whale  oil  was  not  tried,  as  it  was  not  to  be  had  in  Bavaria,  where  the  count  then 
resided. 

666.  ThefoUowing  table  gives  the  result  of  experiments  made  by  Dr.  l/rSf  to  determuu  th^ 
rdative  intensity  of  Me  light,  and  the  duration  of  several  sorts  of  tallow  candles  : 
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Dr.  Ure  farther  observes  that  a  Scotch  mutchkin,  or  one  eighth  of  a  gallon  of  good 
seal  oil,  weighs  6010  grs.,  or  13,!^  oa^  advoirdupois,  and  lasts  m  a  bric^t  Argand*s  lamp 
11  hours  and  44  minutes.  The  weight  of  oil  it  consumes  per  hoar  is  equal  to  four 
times  the  weight  of  tallow  in  candles,  8  to  the  pound,  and  8^  times  the  weight  of  tallow 
in  candles,  6  to  the  pound.  But  its  light  being  equal  to  that  of  5  of  the  tauow  candles, 
ft  is  a  much  cheaper  illuminating  power  than  tallow  candles ;  the  exact  proportiob  will 
depend  upon  the  materials  at  the  time. 

666.  It  is  often  reqwired  to  determine  the  relative  froportitms  of  ike  light  given  by  two 
iDttminating  bodies ;  for  instance,  to  compare  the  degree  of  light  aflbrded  by  an  Ar- 
gand'a  lamp  and  candles  ;  or  to  compare  the  light  of  two  diflferent  kinds  of  candles  with 
each  other.  We  ean  judge  pretty  well  by  the  eye  whether  two  lights  be  equal  or  not ; 
but  when  they  are  unequal,  it  is  not  possible  to  determine,  by  the  eye  alone,  in  what 
proportion  one  light  is  more  intense  than  the  other.  Instnunents,  however,  capable 
of  efi^ting  this  have  been  invented,  and  these  are  caDed  photometers.  The  aimpiest 
of  these  is  that  invented  by  Count  Rumford,  and  which  is  described  in  the  Philoeopbi- 
eal  Transactions  for  1794,  though  one  hivented  by  Prof.  LesKe  is  still  more  deUcate  ; 
bat  Rumford'a  is  more  simple,  not  requiring  the  pun^iase  of  any  instrument ;  and,  by 
eaqieriments  of  Mr.  Nicholson,  it  has  been  shown  that  by  it  the  degree  of  ittnmination 
can  be  easily  asoeitained  within  an  80th  or  90th  of  the  whole,  a  degrae  of  aoenracy 
sofficient  for  all  ordinary  purposes. 

667.  We  therefore  describe  the  Rumford  photmneter  as  that  which  is  the  most  oonve- 
nient  for  eommon  use.  Place  the  two  lighte  that  are  to  be  compared  at  exactly  equal 
Mghto  upon  two  amaU  tables  or  stands  in  a  room  that  is  darkened,  and  let  a  flat  abeel 
sC  white  paoer,  or  a  whit^  doth,  be  hung  up  at  six  or  eight  feet  from  the  lights  ;  if  the 
WbU  he  made  use  of  for  the  paper,  then  the  lights  must  be  six  Or  eight  feet  iVom  the 
.^aU.    Take  now  a  small  cylinder  of  wood,  or  any  other  aubstanoe,  aboot  half  an  indi 
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m  diameieT  (for  the  exact  size  is  not  material),  and  hold  it  up  between  the  lights  and 
the  paper,  and  aboat  three  inches  distant  from  the  latter.  It  is  eyident  that  by  thv 
two  shadows  will  (Ul  upon  the  paper,  occasioned  by  the  two  lights.  If  the  lishts  be 
exactly  eqaii,  the  two  shadows  will  be  of  the  same  degree  of  mtensity  or  darkness  •; 
but  if  one  light  be  greater  than  the  other,  then  the  shadowB  will  diilbr  In  their  decree 
of  inteasiiy ;  that  is,  one  will  appear  darker  than  the  other.  By  moving  the  cylinder 
farther  horn  and  nearer  to  the  paper  this  diflTerenioe  wifl  l^e  better  perceived.  It  will  be 
found  that  the  l^ht  which  is  the  strensest  has  produced  the  darkest  sindow,  and  it  is 
necesmy  to  bring  both  the  shadows  oi  the  same  degree  of  shade  or  dailtness :  to  effeet 
this,  more  the  tight  that  casts  the  strongest  shadow  farther  from  the  paper,  and  it  will 
seem  that  its  shadow  will  grow  iainter,  and  if  moved  too  far,  it  will  be  fainter  than  the 
other :  keep  moving  it  backward  and  forward  untfl  both  shadows  are  exactly  of  the 
same  colour  or  intensity.  When  both  shadows  are  exactly  equal,  which  will  be  best 
judged  of  by  keeping  them  quite  dose  together,  measure  the  distances  which  the  lights 
BOW  are  from  the  paper.  Suppose,  for  instance,  that  the  weakest  light  shoidd  be  4  feet 
from  the  paper,  and  it  had  been  found  necessary  to  remove  the  stronger  one  to  8  feet 
from  the  paper  to  get  the  shadows  equal ;  square  the  two  distances,  that  is,  multiply 
4  by  4,  which  wifl  give  1$,  and  8  by  8,  which  will  give  64 :  then  the  real  intensity  of 
the  stronger  light  win  be  to  that  of  the  weaker  light  in  the  proportion  of  64  to  18,  or  as ' 
4  to  1.  losteaid  of  a  cylinder  of  wood,  any  object  held  up  will  do ;  and  this  method  of 
measuring  tviro  lights  is  so  simple,  that  it  may  be  practised  by  any  person,  and  in  aqy 
(dace.  It  may  he  necessaiy  to  e^qilain  the  cause  of  the  diffe^snce  in  the  intensity  of 
the  shadows  produced  by  two  unequal  lights.  To  understand  this,  it  must  be  observed 
that,  though  we  speak  of  a  body  egsting  a  shadow,  yet  a  shadow  is  not  anything  real, 
out  merelj^  the  part  that  is  deprived  of  Ught.  If  only  one  Candle  or  lamp  had  been 
used,  then;  wonld  have  been  a  single  shadow,  and  that  shadow  would  be  simply  the 
part  of  the  paper  which  was  deprived  of  the  light  of  the  luminous  body  which  illumi- 
nated distinctly  all  the  rest  of  the  paper.  If  a  more  powerfiil  luminous  body  should  be 
substituted  instead  of  this,  the  paper  would  be  more  strongly  illuminated,  and  the 
diadow  would  appear  darker ;  but  this  increased  intensity  of  shadow  would  be  the  ef 
feet  of  the  contrast  between  the  light  and  the  shadow,  the  shsdow  would  be  really  the 
same  in  both  cases^  bat  would  appear  darker,  because  opposed  to  a  stronger  light.  In 
an  cases,  therefore,  of  this  kind,  the  stronger  the  light  the  darker  the  shadow  will  tip- 
fetr  to  be.  This  simple  contrivance,  which  is  not,  in  fact,  an  instrument,  is  exceed- 
ogly  usefid  for  ascertaining  the  comparative  illnminating  powera  of  lamps  or  candlea. 
For  instance,  to  determine  how  many  candles  any  lamp  may  be  equivalent  to,  place  the 
lamp  opposite  to  the  paper  at  8  feet  distance,  and  then  put  candles  quite  close  together, 
a  little  way  off,  but  at  the  same  distance  from  the  paper,  adding  to  their  number  till 
the  shadows  cast  by  them  and  the  shadow  cast  by  the  hunp  are  of  equal  intensity,  then 
the  number  of  canoes  used  will  show  the  power  of  the  lamp. 

668.  CtmMaiickM  ore  mUe  in  a  great  variety  of  forms,  aceoromg  to  the  several  uses 
for  wiueh  they  are  wanted,  or  the  materials  of  which  they  are  composed.  Those  of 
the  richest  kind  are  of  gold  or  silver :  they  are  also  silver  plated,  of  brass,  bronze,  or 
other  alloys,  of  tinware  japanned,  or  plain ;  and  sometimes  of  porcelain,  and  other 
earthenwares,  or  of  glass. 

668.  CandleaticJts  are  no  doubt  as  ancient  as  the  use  of  candles;  and,  like  them,  were 
first  made  for  ehurches,  in  which  many  ancient  specimens  may  be  seen,  some  of  ex- 
traordinary TiehneBS.  It  woukl  be  ifnpossible  to  enumerate  all  the  varieties  of  this  very 
useful  artude  of  fbmitare,  of  which  fashion  is  continually  producing  new  forms,  or  re- 
storing some  which  have  been  long  laid  aside.  Of  these  our  shops  exhibit  great  vari- 
ety, many  of  which  have  much  merit.  We  must  confine  ourselves  to  presenting  a  few 
specimens  of  the  principal  varieties,  and  to  pointing  out  some  things  of  importance  in 
their  general  construction,  as  far  as  regards  utih^. 

670.  An  ineoKtemence  often  attends  the  candlesticks  in  common  usSf  which  is,  that  the 
same  socket  does  not  fit  any  sized  candle ;  and  the  consequence  is,  that  candles  are 
generally  procured  ratiier  smaller  than  the  sodLCt,  and  must  be  made  tight  by  papering 
in  some  way  or  other,  in  operation  troublesome  and  unsightiv,  and  ^hich  becomes 
more  ineonvement  when  the  candle  bums  down  near  to  the  socket,  as  the  paper  often 

671.  To  remedy  this,  in  appearance  at  least,  coloured  papera  are  used,  stamped  «s 
omameats ;  ctr  cut  glass  is  employed  as  an  additional  socket.  But  a  superior  construe 
tioB  is  to  have  loose  sockets,  with  a  cylindrical  plate  of  metal  within,  slit  so  as  to  foim 
a  wpnag  tliat  gives  way  to  the  pressure  of  the  candle,  and  holds  it  fast  without  any  psr 
periog.  Cannes  are  never  suffered  to  bum  quite  to  the  socket  in  the  best  cancQe 
sticks;  before  they  hum  down  so  far,  the  pieces  are  taken  out,  and  are  used  either  in 
bedchamber  candlesticks  or  other  plaoes.  In  ordinary  candlesticks  the  bottoms  of  tikto 
sockets  are  made  to  rise  up  to  bom  the  last  portion  of  the  candle.    And  here  we  mcv 
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mention  a  little  ci  .._. , 

nado  its  appearance,  and  is  Bold  in  Iha 
streets  for  a  halfpenny,  as  a  uaefu]  aub- 
-" — te  for  papering  candles,  a,  fig  !05, 
piece  of  sheet  brass  presaed  into  the 
f  form  represented,  with  a  little  handle 
bent  bacK.  This  is  pnt  into  the  socket 
of  the  candlestick,  and  then  the  candle  is 

Sressed  dawn.  It  holds  the  candle  firm- 
.',  cannot  take  fire,  and  is  easily  taken 
out  bj  means  of  the  handle,  after  raising 
Dp  the  bottom  of  the  socket ;  b  shows 
this  contrivance  when  in  the  socket. 

B73.  Tdacopic  caniUiiictt  are  made 
with  tnbes  to  slide  within  one  another  ia 
the  manner  of  a  telescope,  to  heigbtea 
it  as  the  candle  bams  down,  so  as  to 
pneenetba  itame  attheaame  actnat  height.  This  constmctton  tsonljused  in  plated 
'  ar  ailver  candleatioks,  as  it  is  expensire. 

ATS.  Pig.  106*  txAMiM  aome  of  ibe  beat  taUe  CBDdlesticks  now  in  ftshioa    A  and  B 


an  maall  candleatkte.    t,B,c,d,t,an  branched  eandleeticbi  or  girandotea  at  «ib«E. 
stated,  OT  br^  gih.    d  is  a  girandole  of  coloured  porcelain  and  or-mouln. 


an  amall  candlesticks.    t,B,c,d,  e, 

d  is  B  girandole  of  colonred  porcelain  and  or-mouln. 
re  suspended  candleaticks,  and  magnificent  examples  are  to  be  s 
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s,  aid  in  largB  aitd  elefuit  ipaTtnienU.  TboM  iodntrehM  tie  naoallr  ol 
' — e,  bvt  in  priTite  houses  and  public  roonu  tbej  ara  now  ^w  made  of  eat 
n  exceed  tha  licbnesi  and  apleiulinu  of  these  when  onumented. 


as  Iter  gmenllj  are,  with  a  nraltitiidB  of  drops  of  cut  Aint-glaaa,  which  reftaot  tna 
^it  like  BO  nuuijr  gems.  Instead  of  candles,  freqnentljr  cas  light  js  burned  in  chattde- 
lieta  of  the  aanie  fotma.  a,  fig.  106,  re[n«senta  a  chaadclier  of  coloured  porcelain  and 
v-mooln  ;  and  if,  >f .  107,  one  of  brass  gilt,  such  as  are  used  in  ilie  best  bouses  -,  thf 
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i^aaber  oriights  may  be  vaiied  at  pleaaore  bj  aUsring  the  dMifa  •  Uttte'  ^Jt-  VM, 
ia  4  cbaudeLer  of  cut  glwa. 

676.  LiulTti  are  aamUeatialu  of  cut  glaw,  onkunented  with  drop*,  and  vauaU;  jilaooi 
□n  Ibe  mantel-piece,  or  some  other  conTsment  place  in  the  drawing-room.  Instead  of 
the  fomiH,  with  manj  facets,  into  which  these  drops  were  fonuerly  cat,  glass,  cut  into 
the  shape  of  triangular  prisma,  are  now  generally  used,  beinj;  more  easily  made,  and 
refractiog  the  light  as  much  or  more  than  any  other  shape,  e.f,  g.Jig.  107,  and  c,Jlg. 
IIH,  represent  various  patterns  of  such  lostres.  In  h,fig.  107,  the  candle  is  concealed 
by  a  ground  glass-shade. 

876.  Cheap  eandlcwlickt  for  rtading  or  wrilitg  are  made,  with  one  or  two  candles,  to 
rise  or  fall,  in  order  to  keep  the  light  alwaja  at  the  same  height,  with  conical  shades  to 
reflect  the  light  down,  aw)  to  conceal  the  flame  from  the  eyea.  These  are  not  only 
benefldol  to  the  eyesight,  but  economical,  one  candle  giving  as  mocb  li^t  on  the  paper 
aa  two  without  shades.  The  shades  are  japanned,  white  within,  to  reflect  the  light 
Mnngly  i  0,  fyr,  108,  may  be  for  one  candle,  or,  by  repeating  ^  branch  on  the  opposite 
side,  for  two.  ln%,Jif.  108,  the  shade isoval, 
and  concentrates  the  light  beat. 

677.  The  bfl  reoMng  eandUtiich  st  pres- 
ent in  use  are  Pahner's,  and  the  Soho,  al- 
ready mentioned. 

678.  BtdehanJier  cmuUuHekr,  a  and  I,  jff . 
109,  are  always  made  low,  with  an  estin- 


f%.  108. 


e  raised  or  lowered ;  and  by  being  made  to  swing,  it  ia  very  useihil  on 
'  board  of  ships.  Japaoned  caodlestickB  for  bedchambers  QBOall^r  have 
the  bottom  of  the  socket  to  shde  tip  by  means  of  a  slit  and  a  projecting 
piece  on  the  aide  ;  and  this  permits  the  candle  to  be  burned  to  the  last 
bit.  This  constniction  is  also  generally  appUed  to  the  common  brasa 
caudlesticlts  ;  but  in  these,  a  wire  is  made  to  come  down  from  the  move- 
able bottom  through  the  middle  of  the  stem  to  the  foot,  so  as  ta  be  invis- 
ible on  the  outside ;  and  the  candle  ia  pushed  ui>  by  pressing  upon  a  knob 
on  the  end  of  the  wire.  The  same  construction  cannot  M  applied  to 
plated  candlesticks,  nor  to  those  of  earthenware.  Bedchamber  candle- 
sticks are  made  of  silver,  brown,  plated,  and  tin  japanned ;  the  last  are 
remarkably  cheap,  and  are  very  generally  used.  They  exhibit  a  remark- 
able  Instance  of  what  maybedoneinmannfactures  ontheMoreofecon- 
aomy;  acandlestick  of  Ihv9  kind,  japanned  and  painted,  with  snoflbrs  and 
)  eitinguiaher  complete,  may  be  bought  in  the  retail  shope  in  London  for 
6il.,  and  though  not  so  strong  nor  BO  well  flnlahed  as  more  espensive 
ones,  yet  is  neat,  and  will  answer  very  well  for  ordinary  purpossa. 
'.  Tin  u  tkt  ii't  vuitaiai  for  lalchcit  candUtiicii;  those  Which  are  japanned  brown 
Mine  trouble  in  cleaning,  but  require  mudi  care  to  prevent  the  varnish  fivm  com- 
r;  these  should  never  be  put  near  to  the  fire  to  clean,  but  shmld  have  (he  tallow 
m^ted  off  by  hot  water.  Office  caaHatida  are  best  of  the 
latter  kind ;  and  it  Is  very  important  that  these  and  kitch- 
en ones  should  always  be  furnished  with  snuflbrs  and  ex- 
tinguishers, fixed  to  them  1^  a  piece  of  chain ;  many  acci- 
dents by  file  having  occnired  throogh  neglect  in  putting 
candles  out,  when  utere  is  iw  eztlngnisher. 
680.  CmitUtiiek  inadt  m  MMaaionally  used  t 


the  oandlesticka  on  the  dinin|^tatde.  They  ahould,  if  pos- 
sible, correspond  in  s^le  to  the  r- ''--"-'--  --'  '^-  "■ 
be  made  heavy  at  the  Wta 


I  candlesticJu ;  and  should 


681.  Bamomiad  hmueanet  use,  for  burning  their  ends  ol 
candles,  a  little  apparalns  called  a  mt-all,  wu<di  deserves 
much  more  patronage  than  it  meets  wiUi.  It  is  nsually 
made  with  a  socket  to  fit  into  the  candleatick,  on  which  ii 
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«r  OTder,  which  vaaj  be  one  reason  why  thie  is  not «  faTonrite ;  bnt,  hiftead  of  wins, 
pieces  of  tm  plate  may  be  substituted,  as  in  a,/ig.  III,  whiidi  last  snieh  louer ;  aM 
also  the  saTe-all  may  be  ftmiished  with  a  handle,  a  oonstniction  which  is  Terr  modi 
superior.  Some  aie  made  with  a  single-pointed  wire  to  fix  the  candle  upon,  as  in  ^: 
and  others  are  made  of  earthenware,  to  imitate  a  candle,  as  in  c,  by  which,  when  the 
piece  is  pat  on,  it  looks  ^ke  a  whole  candle. 


6bct.  I. 


QHAPTER  tV. 


LAMPS. 
nifPLtffT  KINDS  or  LAMPS. 


ng.  11% 


(MS.  The  mot  *impU  Ump  consists  in  a  Tessel  of  aoy  shape,  filled  with  oil,  or  otnei 
hiflammaMe  liquid,  and  having  a  short  depression  or  spout  on  one  side,  on  which  Hea 
a  wick  composed  of  any  fibrous  substance  capable  of  imbibing  the  oil  by  its  capillary 
attraction.  The  oU  thus  raised  and  diffused  through  the  wick,  when  set  fire  to,  admila 
of  being  heated  to  such  a  degree  of  temperature  as  is  capable  of  Tolatiliating  the  oil; 
the  Tapoux  of  which,  in  a  state  of  combustion,  constituting  the  flame  of  the  lamp. 

•83.    Tke  wkk  ofAUa^  serres  only  for  the  purpose  of  raising  up  the  oil,  and  thus 
gtying  a  constant  vappLj  of  just  the  necessary  quantity  to  the  fiame. 

It  furnishes  no  part  of  the  light  by  the  combustion  of  its  own  substance ;  for  the 

ouaniity  consumed  is  too  small  to  deserre  notice,  and  it  is  usually  coated  over  with  a 

hard  dqiosite  of  carbonaceous  matter,  which  cannot  bum  lor  want  of  the  access  of 

air;  the  ilame,  m  iact,  keeping  the  wick  from  it. 

^^'  F*g- 112  Te^€9€nU  #  Ump  of  ike  nmpleMt  hni  made  of  hammered  hron,  still  used 

in  the  Orkney  and  Shetland  islands  for  burning  fiah  oO, 
procured  by  melting  the  livers  of  a  small  fish  ea^^ 
there  in  abundanee.  The  wick  is  of  peeled  rosh.  Tbe 
upper  vessel  holds  the  oil,  and  the  lower  one  is  to  catch 
the  drippings.  The  lamp  is  fixed  in  the  wslls  of  the  cot- 
tages by  the  bent  top.  The  Esquimaux  make  their  lamps 
of  a  kind  of  pot  stone,  and  use  them  not  only  for  getting 
light  during  the  long,  dark,  and  dreary  winter  months, 
but  also  for  boiling  their  hettles.  Their  widw  consist  of 
moss  laid  in  the  oil 

685.  Fig.  113  t«  an  esampU  of  the  C9wwum  Cheek  and 
Roman  lamp  made  of  terra  cotta. 
Snch  are  found  in  great  numbers  in  Herculaneum  and  Pom- 
peii. 

686.  Several  tmprvoemenU  have  been  made  in  the  simple  tamp. 
The  BOB  of  the  wick  is  a  circumstance  very  important  to  at- 
tend to.  We  have  aheady  shown  how  essential  it  is  that  the 
air  shall  have  access  to  every  part  of  the  flame,  in  order  to  Fig.  ill. 

enscnre  complete  comboation :  if  the  wick  be  large,  a  great  deal  of  carbon  vapour  16* 
mains  unbanied  in  the  interior  of  the  flame,  and  breaks  out  at  the  top  m  the  form  of 
smoke;  and  the  flame  appears  yellow,  or  even  brownish.  This  is  the  case  with 
tovches.  which  always  give  a  great  deal  of  smoke.  The  smaler  the  wick,  the  deaer 
and  whber  wiB  be  the  flame ;  because*  from  what  has  just  been  said,  it  is  obvious  that 
tbere  will  be  leaa  naoonsumed  carbon  in  the  interior  of  the  flame :  but  a  very  small 
wielc  eaanot  give  much  light,  as  it  diminishes  with  the  superficies  of  the  flame.  The 
meoavenieace  of  thick  wicks  has  been  long  observed,  and  many  attempts  have  been 
Diade  to  remove  it. 

687.  h  was  fret  noticed  by  Dr.  Franklin  that  two  email  vnekSf  placed  close  together,  gmB 
prs  Hght  than  one  equal  in  quantity  to  hath  i  the  air  being 
admitted  between  them,  there  is  more  surface  of  flame 
iban  in  one  on^ ;  nee  fig.  114,  a.  Three  wicks,  h  for  the 
same  reason,  give  still  more  light,  but  consume  oil  in  pro- 
pCKrtJon  ;  but  it  is  rather  difficult  to  keep  several  wicks  al- 
'wayv  at  the  same  height,  and  there  is  a  good  deal  of  trouble 
in  adjusting  and  trimming  them. 

688.  A  jtai  wick  is  fou»d  to  obviate  this  iBConveiiience, 
and  to  pwe  a  much  better  and  clearer  light,  with  less 
smoke,  than  a  round  one  that  consumes  the  same  quantity  of  oil.    These  are,  conse- 
qoently,  now  much  used. 

By  "f**^^'"g  the  lamp  of  metal,  and  attaching  an  upright  cylinder  to  the  cistern,  whiok' 
is  covered,  and  cansug  the  wick  to  rise  vertically  through  small  tubes,  greater  dees- 


Fig  114 
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liness  ia  ensured :  this  lamp  is  sometimes  ased  as  a  common  pas- 
sage lamp  to  hang  on  a  wall.    Fig.  115. 
689.  a  and  b^fig,  116,  represent  lamps  made  in  the  form  of  candle* 

sticks,  with  the  wick  Tertical.  These  re- 
quire the  wicks  to  be  very  nicely  trim- 
med ;  for  it  is  to  be  observed  that  the 
wick,  when  in  this  position,  is  more  apt 
to  contract  a  hard  crust  than  when  near- 
ly horizontal.  The  upper  part  is  often  ^*  "*• 
made  and  sold  separate,  so  (as  to  fit  into  any  candlesticka 
either  japanned  or  of  brass.  They  form  cheap  lights  for 
kitchens  and  other  places  where  economy  is  much  an  object ; 
and,  indeed,  if  properly  managed,  give  as  good  a  light  as 
small  candles.  c,fig.  1 16,  is  one  of  a  more  ornamental  kind, 
with  a  glass  to  keep  the  flame  steady ;  and,  if  a  common 
cylindrical  i^ass,  with  a  plate,  such  as  is  afterward  de- 
scribed, be  ^ded,  these  common  lamps  wiU  give  no  smoke. 
These  candlestick  lamps  require  replenishing  with  oil  pretty 
often,  as  the  capillary  attraction  of  the  wick  cannot  raise  it  to  any  great  height. 
Of  fig.  117,  is  a  Tery  economical  working  lamp,  made  for  the  light  to  be  raised  or 

lowered.  The  oil  is  contained  in  the  conical  reservoir, 
which  slides  on  the  stem  only  by  the  latter  passing 
through  a  cork  attached  to  the  top  of  the  reservoir. 

h  is  also  a  very  economical  lamp,  made  to  raise  and 
lower,  such  as  is  used  by  watchmakers.  The  wick  is 
made  flat,  and  it  has  a  shade  to  throw  the  light  down, 
and  also  a  cylindrical  glass  to  keep  it  steady.  When 
this  is  weU  trimmed,  and  the  oil  good,  it  gives  very  lit- 
tle smoke,  and  may  be  used  as  an  excellent  economical 
reading  lamp.  The  oil  is  contained  in  a  reservoir,  and 
this  lamp  does  not  consume  half  so  much  as  an  Argand. 
It  costs  only  six  or  seven  shillings,  and  the  addition  of 
the  oxydator,  to  be  afterward  described,  completely  de- 
stroys the  smoke,  making  it  thus  a  good  and  che^ 
reading  lamp. 

Fig,  118  exhibits  small  lamps  made  portable  by  a 
glass  added  to  protect  the  flame  from  the  wind.  Tbey 
are  useful  and  safe  as  bedchamber  lamps :  an  extinguish- 
er is  attached. 


1^.118. 


690.  Float  IxghtSffig,  119,  are  short  wicks  fixed  into  some  substance  that  floats  on 

oil,  as  a  round  slice  of  cork,  or  a  hollow  flattened  sphere  of 
glass  or  tin.  Elegant  glasses  are  sold  for  holding  the  oil,  but 
any  glass,  as  a  tumbler  or  wine  glass,  will  do.  They  are 
▼ery  useftil  for  burning  to  give  a  light  all  night,  being  safe ; 
and,  by  making  the  wick  smdl,  they  may  be 
made  to  give  as  little  light  as  is  required. 
The  best  sperm  oil  should  be  used ;  and  it 
is  well  to  put  a  teaspoon-fuU  of  water  into 
the  bottom  of  the  vessel  before  the  oil  is 

Fig,  119.  poured  in,  that,  when  the  oil  is  burned  out, 

the  wick  may  be  extmguished.    An  inch  in  depth  of  an  ordinary 
tumbler  win  bum  twenty-four  hours. 

691.  Fountain  lampst  fig.  120,  are  those  where  the  reservoir  is 
above  the  level  of  the  wicKs,  and  which,  consequently,  bum  with  the 
same  brilliancy  as  long  as  there  is  any  oil  in  the  reservoir.  Fig  uo 

Sect.  II. — aboamd's  lamp. 

69S.  The  smoke  and  disagreeable  smell  arising  from  the  burning  ef  oil  in  common 
lamps,  and  the  unsightly  appearance  of  the  whole  process,  had  long  banished  the  lamf 
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tauk  the  aptrUneate  of  the  'wealthy,  and  they  had  been  murenaOy  superseded  1^ 

» ■■ — «i*  ~  ~ 


•OS.  Anhmtati&nj  however,  made^  1780,  hf  M.  Argenid,  a  native  of  Geneva,  by  whicfa 
the  smoke  of  lamps  is  entirely  consumed,  at  the  same  time  that  the  brilliancy  of  the 
light  is  giestly  increased,  eren  with  economy,  brou|^t  this  instrument  again  into  gen- 
eral ose,  and  made  it  a  snoeessful  rival  to  the  best  wax  candles.  The  numerous  ad- 
Tantages  of  the  Argand  lamp  are  not  confined  to  aflbrding  a  yeiy  brilliant  and  eco* 
DflBucal  hght,  hot  it  extends  its  nseAilness  in  producing  a  convenient  and  great  degree 
of  heat  for  the  cbemiBt,  which  lenders  it  one  of  the  greatest  improvements  in  the 
oseAil  arts.  Argand,  reflecting  upon  the  cause  of  the  imperfect  combustion  in  the  in- 
tenor  of  the  flame  of  a  candle  or  lamp,  and  correctly  supposing  that  it  was  for  want 
of  the  access  of  oi^gen,  conceived  the  idea  of  admitting  air  into  the  centre  of  the 
flame.  To  accomplish  this,  he  made  the  wick  in  the  form  of  a  hollow  cyl^der,  instead 
of  a  solid  one  as  before ;  and  he  contrived  that  a  current  of  air  should  pass  up  through 
Uds  hudlow  cylinder  where  the  wick  was  burning,  thus  admitting  air  into  the  midme 
of  the  flame.  This  was  found  to  succeed  perfectly  on  trial :  the  combustion  was  more 
complete,  the  smoke  was  diminished,  and  the  bnlhaney  of  ttie  light  increased.  But, 
to  impfrove  the  efitet  stiU  farther,  he  also  added  a  glass  cylinder  or  chimney,  open  at 
bottom,  sorroanding  the  flame  at  a  small  distance,  by  which  another  current  of  air  was 
made  to  paas  upward  on  the  exterior  part  of  the  flame,  and  between  it  and  the  glass. 
Tims  every  part  of  the  thin  circular  flame  is  between  two  currents  of  air,  which  supply 
the  oombostion  with  oi^^gen  so  much  as  to  create  a  heat  that  is  sufficient  to  consume 
the  smoke  and  convert  it  into  heat  and  light. 
This  is  the  simple  principle  of  the  lamp  invented  by  Argand ;  and  it  will  be  easily 

understood  by  examining /f.  131,  where  the  dark  circle  in  the 
centre  of  A,  the  place  of  the  burner,  represents  the  interior  of 
H  the  hollow  cylinder  through  which  the  air  ascends.  The  thin, 
^  •  dark  line  outside  being  the  wick  itself,  and  the  double  external 
line  being  the  glass.  B  represents  a  view  of  the  burner  with  the 
wick ;  and  the  arrows  show  the  direction  of  the  current  of  air 
between  the  wick  and  the  ^ass. 

A  few  improvements  have  been  made  upon  the  original  con 
strnction.  The  glass  chimney  does  more  than  cause  a  current 
on  the  outside  of  the  flame ;  it  considerably  increases  that  in  the 
inside  of  the  cireular  wick  also :  without  the  glass  there  would 
be  a  current,  but  it  would  be  weak.  It  is  of  consequence  to  reg- 
ulate the  quantity  of  air  admitted  to  the  flame :  too  much  air  wul 
diminish  the  temperature  so  much  as  to  impede  the  desired  ef- 
fects, and  too  little  will  leave  the  combustion  languid.  In  the 
common  lamp  the  wick  is  fed  with  oil  by  capillary  attraction,  the 
surface  of  the  oil  being  below  the  level  of  the  flame ;  hot  in  the 
Argand  lamp  the  res- 
ervoir of  oil  is  kept 
wboTe  the  level  of  the  flame. 
Pig.  lis  r^reeeaU  the  general  appearance 

of  an  Argand  lampt  such 
as  is  used  for  reading 
or  similar  purposes,  a 
is  the  reservoir  for  the 
oil ;  ft  is  the  cistern 
supplied  from  the  res- 
ervoir, and  from  which 
the  oil  flows  to  the 
burner,  e,  through  the 
branch  d. 

Fig,  1S8  is  a  section 
of  the  reservoir  on  a 
larger  scale,  together 
with  the  tubes  of  the 
bmner.     The  vase  e, 
vrtiich  holds  the  oil,  ter- 
minates   below   in    a 
hollow  neck,  /,  which 
screws  into  the  cistern 
g.     This  neck  has  a 
cireular  hole  in  the  side, 
can  be  closed,  when  required,  by  a 
Be  of  brass.  A,  moveable  by  a 
To  flll  the  reservoir  vrith  oil,  it  'V*  W- 
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is  UDBcrewed  and  laid  on  its  side ;  and  the  oU  is  poured  in  through  the  ciiciilar  hole  » 
the  neck  When  enough  oil  is  put  in,  this  hole  is  covered  by  drawing  up  the  ahort 
tube  h  over  it  by  means  of  the  handle  t?  the  reeerroir  is  then  screwed  into  its  fdace, 
and  the  hole  is  opened  by  pushing  down  the  hanUe  t ;  the  oa  then  eomiiig  o«t  throu^ 
the  cistern  g,  from  which  it  passes  through  the  branch  i,  to  supply  the  burner.  The 
burner  part  A  oonsisto  of  two  tubes,  //  aod  stm,  one  within  the  other,  tite  space  be* 
tween  to  hold  the  oil  coming  firom  the  branch  k  being  dosed  at  bottom,  nn,  bat  q^ea 
at  top.  The  eiroular  wick  »,  expressed  by  the  dotted  line,  is  kept  in  the  oil  m  this 
space  between  the  two  tubes  by  drawing  it  on  a  short  cylinder  of  brass,  o  o,  that  slides 
upon  the  inner  tube  mm.  M  first,  this  wick  was  raised  and  lowered  by  means  ef  a 
rack  and  pinion,  but  noW  a  much  neater  method  is  employed :  a  spiral  grooye  is  out  on 
ths  outsideof  the  tube  mm,  m  which  a  pin  on  the  ilUBide  of  the  short  tube  oo  works, 
and  causes  it  to  rise  or  tail  when  it  is  carried  round :  the  motion  of  the  tube  o  o  is  ef- 
fected in  an  ingenious  manner  by  means  of  the  shelf  whidi  carries  the  chimney  glass. 
The  lower  portion  of  this  burner  part  terminates  in  a  cup,  y,  which  receives  what  oil 
may  happen  to -drop  from  the  burner;  and  apertures  are  made  in  the  upper  part  of  the 
cup,  by  which  air  can  have  access  to  the  inside  of  the  inner  tube,  and,  consequently, 
to  that  of  the  wiek  and  fiame.  Theie  are  likewise  apertures  in  the  shelf  on  whidi 
the  chimney-^ass  stands,  to  supply  air  to  the  space  between  the  ^lass  and  the  flame. 
As  the  resery6ir  acts  upon  the  principle  of  the  birdfimniain^  the  height  of  the  oil  in  the 
cistern  must  always  be  at  the  level  of  the  wick,  which  is,  therefore,  supplied  as  long  as 
thpre  is  oil  in  the  i«servoir ;  lad,  by  this  means,  the  light  is  always  equal 


Fig.  m. 

It  is  essential  in  this  lamp  that  the  flame  shoifld  be  at  a  certain  distance  from  the 
reservoir  of  oil ;  otherwise  the  air  in  the  upper  part  of  the  reservoir  being  much  more 
expansible  than  the  oil,  it  would  cause  the  latter  to  flow  over :  this  inconvenience  is 
apt  to  occur  in  consequence  of  the  air  being  expanded  in  a  warm  room. 

694.  In  thi  criginal  amstruetion  cfArgand'^a  lamp  there  was  an  imperfection  in  the  gUiBt 
chimney,  which  has  been  removed  by  subsequent  improvements.  The  glass  was  at  first 
made  simply  cylindrical,  and  then  the  air  within  rose  quite  vertically  between  it  and 
the  flame,  striking  upon  it  imperfectly ;  on  which  account  the  lamps  could  bum  only 
the  best  oil.  But  by  a  French  alteration  of  the  shape  of  the  glass,  made  some  years 
ago,  the  lamp  bums  with  a  clearer  light.  Instead  of  being  of  equal  width  throughout, 
it  is  contracted  at  the  level  of  the  flame,  as  at  e,  Jig.  1S2,  by  which  the  current  of  as- 
cending air  is  made  to  turn  out  of  its  course  when  it  arrives  at  this  shoulder,  and  is 
propelled  against  the  top  of  the  flame  just  where  the  smoke  is  beginning  to  part,  which, 
in  consequence,  is  destroyed  almost  entirely ;  and  this  has  been  still  farther  improved 
upon  by  the  contrivance  called  **  oxydators,*'  and  a  contraction  of  the  glasses^  which 
will  be  described  afterward. 

696.  o,  fig.  134,  represents  a  twihlight  Argand's  lamp  far  the  tahU.  b  is  one  for  the  side* 
board  or  similar  situations,  c  is  one  with  a  telescopic  or  sliding  stem,  to  raise  or  lovre? 
the  light,  which  is  useful  in  some  cases,  particularly  for  reading  or  writing :  but  such 


Lgbt  Bhould  ahnja  be  nsed  with  a  (hada  to  defend  tbe  efei  frum  tlie  strong  glara.    i 
u  a  bracket  Itmp  fbr  fiziofi  to  tfao  waU.  • 

696.  Ftf.  ISS.    (  u  a  tieo-liglu  nrfcndU  Argmi  lamp,  of  tbe  cheapest  kind,    /ia  a 
pnspendeJiamp  of  a  more  elegant  kind,  wttb  a  cut  glaaa  basin,  ta  praTcnt  accident  nrom 


Firm- 
the  oil  dropfiiiig ;  it  haa  abo  ■wnw,  or  ground  glaM  shades,  orer  tbe  lights,  ;  ia  a  four- 
Itcbt  lanqi  witfa  a  baain  of  plate  glasa  below,  k  is  one  of  those  called  tij  the  mtaatuo- 
loren  h—i  bBpt,  flmu  tbe  arma  being  cuncealed  by  oniBiaental  Itraaa  work  baring  a 
•ligfat  nseinUaiice  to  a  boat,  with  three  or  four  lights.  In  these  lamps,  although  only 
Iwo  ebaiDS  are  lepreaeoted,  there  must  be  three  or  four  ohains.  i  is  a  large  lamp  with 
tbe  ebainm  teij  onummtal,  and  tbe  branches  concealed  by  verr  rich  braas  work. 

607.  StaJa  i^ gnmmi  glcti  are  not  only  agreeable  in  concealing  the  flame,  and  pre- 
Tenting  tbe  disagreeable  dazzling  effect  of  a  strong  light,  hnt  thej  appett  to  increase 
tbe  light  br  disposing  il  ^ad  softening  tbe  shadows.  They  should  be  cleaned  once  a 
fmtangltt  with  soap  or  pearlesh :  the  latter  will  not  injure  them.  For  some  lamps 
white  paper,  not  too  thick,  makes  an  excellent  shade,  and  paniculariy  for  an  econom- 
ieai  reading  lamp.  7*ran8paient  enyelopes,  or  shadea  for  some  porposea,  aa  lantenu 
for  paaaagea,  may  be  made  rery  elegantly  of  chints  of  agreeable  patlems  -,  and  some 
have  out  out  the  flower*  or  other  ornaments  of  chinti  and  pasted  them  on  Tarnished 
paper-     Chineae  lanterns  are  frequently  made  of  paper  painted. 

SscT.  111. — unfULjta  rasacH  lamw, 
BM.  This  lamp  has  been  for  many  years  very  generally  used  in  England  aa  a  loUi 
!>m^.  In  tbe  original  construction  of  Argand's  lamp,  the  reservoir  for  the  oil  was  placed 
an  one  side  of  the  flame-,  and.conaequently,  the  ligbt  being  obatmcted  by  it,  there  was 
3  strong  and  inconvenient  shadow  on  that  side.  To  obviate  this  imperfection,  tbe  an- 
ddUt  \imp.JSf.  136,  bas  been  contrived  The  ring  of  metal,  a  b,fig.  1S6,  contftiss  tbe 
ail,  wiiieb  descends  below  the  bamer  e  by  the  tubes  i  e  j  a  construction  which  is  ex- 
tK»M(y  snnide,  and,  cmiseqnently,  not  liable  to  be  out  of  order.  /  is  a  cap,  by  unscrew- 
ing wlncfa,  the  ofl  maybe  ponred  into  the  reservoir.  The  construction  of  Ihe  burner  it 
OB  Argaad'a  principle.  Thia  lamp  was  placed  upon  an  elegant  stand,  as  at  A,  and 
Ihe  Same  was  eoncealed  by  >  hemisphere  of  ground  glass ;  or  by  a  complete  s[^ere, 
aaatB. 
It  ia  worth  while  otocrring  that  the  French  employed  this  construction  also  in  lamps 
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ofacheapkindforBiiHpendmg,  which,  though  not  ased  here,  jet 
may  be  uaefU,  as  the;  might  easil;  be  execnted  There  ArgHJid'a 
lampa  cannot  be  procured.  The  oil  waa  contained  in  an  bhiid- 
Ibt  reservoir  of  tin,  japanned  or  painted,  g,  fig.  IS7 ;  and,  in- 
stead of  Argand'B  burners,  the  wicka  were  of  the  common  Bat 
kind,  but  surrounded  by  gtasBea.  To  reflect  the  tight  down,  a 
skeleton  of  wire,  such  as  is  need  for  bonnets,  was  raised  over 
them  in  a  hemiapherical  form,  and  on  that  was  fixed  thin  silk, 
which  being  partly  transparent,  had  a  Terj  pretty  effect.  Selow 
«v  '"-  was  suspended  a  small  glass  basin  to  catch  the  dropping  of  oU 

809.  AUhmgh  the  olqect  o(  the  French  lamp  was  to  do  away  the  shadow  caat  by  Um 
reservoir  of  the  Argand  lamp,  this 
was  Dot  completely  effected :  fbr  stiD 
a  slight  siiadow  was  projected  by  tlte 
thickness  of  the  amiular  reservoir, 
which,  coming  just  about  the  level  of 
'  the  eyes  of  those  at  table,  had  an  iid- 
pleasant  efl^t.  This  fault  was  coi^ 
reeled  by  an  improvement  made  ^ 
Mr,  Parker,  for  which  he  took  a  pat- 
ent ID  1834.  In  his  lamp,  called  thg 
SoMtubra,  or  shadowless  lamp,  Jig. 
188,  the  reservoir  is  sloped  away 
from  the  light,  by  reducing  Ihe  breadth 
of  Ute  ring  in  front,  in  the  manner 
ahowD  in  t^e  section  at  a  and  b.  The 
borner  is  on  the  Argand  princijrie, 
with  the  usual  glass  chimaey ;  but  the 
form  of  the  ground  glass  shade  aasista 
the  dispersion  of  the  rays  of  light, 
so  as  to  obliterate  all  shadow  entire- 
ly, c  is  a  little  metallic  conical  speculum  fixed  on  the  glass  chimney,  tu  reflect  aome 
rays  Irom  the  flame,  immediately  downward.  A  represents  this  lamp  complete.  It  is 
to  be  observed  that  the  ground  (^lass  shade  is  continued  below  the  light,  as  at  d  and  e. 
This  lamp,  tbou^  obviously  an  improvement,  is  no  longer  made,  being  aupeiseded  br 
others  to  be  afterward  described, 

SSCT.'V.— qOiBB«l 


P^.  isa 


TOO.  Fig.  139  is  another  construction  for  effecting  the  same  object  as  Mr.  Parker'a. 
In  thia-lhe  beveUing  or  sloping  of  the  reservoir  is  on  the  under  side  of  the  reservoir, 
and  thS  ground  glass  distributed  over  the  light  is  brought  to  the  outside  edge  of  th« 
reservoir,  as  ifl  the  French  lamp,  thereby  concealing  it  more  completely.  The  ground 
glass  shade,  instead  of  being  made  in  one  piece,  as  in  Parker's,  is  divided  into  two,  one 
above  the  light,  and  the  oUier,  in  form  of  a  circular  basin  with  an  aperture  in  tbe 
middle,  below  the  light,  as  a  j.  In  other  respects,  it  is  like  the  French  lamp.  Tbe  lit- 
tle speculnm,  e,  is  often  omitted. 


8tc7.  VI.— ii:*  Lixr. 

Vn.  The  laM  improvemeDt  upon  the  Prencb  lamp  appears  to  be  what  bis  been 

eiUed  bj  tbe  mionfoetuien  the  hit  lan^,  Jg.  130,  and  which  u  now  moU  gengnllr 


rig.  IK. 

seen  in  Ibe  shops.  Tn  this  tbe  external  appearand  of  the  retervoir  is  rsdneed  to  ■ 
neie  biasi  bead,  and  tbe  gronnd  glaaa  diatributoT  being  broiig:ht  quite  to  Ibe  front,  m 
■badow  is  projeoed,  and  Ihia  part  appeara  as  perfect  as  this  lamp  can  be.  Thej  aro 
now  tKqaeatlj  used  as  table  lamps,  and  are  manufactured  in  an  almost  infinite  rarivtj 
of  pauents,  of  Tarioos  prices  and  degrees  of  ornament  and  elegance,  of  brass,  bronM, 
or  pan  porcelain  and  ^rt  brass.    x,Jig.  131,  represents  a  two-light  table  lamp  i  e  is  a 


702.  This  is  represented  in  ^..192,  .A.  B,  C.  The  oil  ia  contained  in  a  circniar 
resCTToir  Lke  that  of  the  French  lamp ;  but  instead  of  its  being  below  the  level  of  thn 
SMme,  and  la  be  raised  b;  the  capillary  attraction  of  the  wick,  it  is  considerably  above 
the  flame,  in  the  manner  of  a  fountain  lamp,  as  may  he  seen  at  A  C,  which  is  a  vicn 
of  the  lamp  without  ttie  glass  shade  and  stand,  and  m  A,  which  is  a  section  of  the  Hamc. 
B  represents  tbe  lamp  complete  ;  the  whole  or  what  is  exhibited  in  the  other  fibres 
being  iDclLdcd  within  the  ground  glass  shade,  and  concealed  by  it.  To  fill  the  reset' 
T<nr,  tbe  oil  is  ponred  in  through  the  hollow  two-vaWe  cock,-t,  which  at  that  linie  muat 
bare  the  valve,  c,  open,  and  the  other  valve,  il.  shut ;  there  are  marks  on  the  tup  of 
the  Talve  for  setting  the  valves  by-  means  of  the  little  handle,  0.    When  tbe  r* 
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Fig.  m. 
u  lull,  the  Talve,  d,is  opened,  and  the  oQ  flows  out  of  the  n 

tube,  (,  whieh  commnntcatei  with  the  burner,/;  but  it  paBses  farther  o... 

«bav«  the  level  of  the  bnrnei',  Ihrvtidii  ibe  tube,  on  the  opposite  aide,  g,  aa  far  as  A; 
ooropreBung  the  air  in  the  npper  part,  which,  being  open,  is  coTered  and  surrounded  b7 
a  abint  onter  tube,  i,  one  half  of  which  ia  open,  and  communicatea  with  the  Teserroir, 
while  the  other  half  is  closed.  The  lamp  ia  now  ready  to  be  liglited  ;  when  this  is  done, 
Ibe  oil  begiaa  to  be  consumed,  and  the  burner  la  supplied  b;  the  tube  t,  which  takes  it 
from  the  reaerroir ;  but  no  tnore  can  come  from  the  latter,  except  some  air  enters  to 
■nppl7  its  place  ;  and  thia  ia  admitted  b;  a  verf  ingenious  contrivance.  A  smaller  tube, 
k,  ia  attached  to  the  aide  of  the  tube.  A,  and  communicates  with  it  at  the  lower  part,  the 
upper  part  being  open  to  the  atmosphere.  When,  therefore,  the  combustion  of  the 
flame  draws  the  oil  from  the  reservoir  hj  tbe  tube  i,  the  almoaphere  paasea  into  the 
upper  part  of  the  tube  i,  and  air  paasea  downward  in  minute  hubbies,  according  to  the 
direction  of  the  arrows,  to  the  top,  and  down  again  through  the  short  external  tube  t, 
until  it  arrives  in  the  reservoir,  and  ascends  to  the  upper  part  of  it,  to  (ill  the  vacuum 
that  otherwise  would  be  formed ;  and  thia  ellfeot  proceeds  as  long  as  there  is  any  oil  in 
tbe  reservoir,  or  until  the  whole  ia  consumed  by  the  flame.  One  of  the  advantages  of 
this  lamp,  therefore,  is,  that  the  supplj  of  oil,  not  depending  merely  upon  capillary  at- 
traction, as  in  the  original  French  lamp,  will  bum  with  an  undiminished  flame  as  long 
as  there  is  oil  in  (be  reservoir.  In  the  French  lamp  the  flame  becomes  weak  some 
time  before  the  oil  is  exbansted;  and  it  requires  more  frequent  supply.  This  lamp 
likewise  obviates  a  defect  which  attenda  the  Argand  lamp  when  the  flame  is  neat  tbe 
reservoir ;  the  heat  expands  the  air  in  it,  and  sometimes  forces  the  oil  over  the  burner. 
By  the  construction  jusE  described,  the  air  which  enters  at  t,  and  passes  up  the  tube  h 
into  the  reservoir,  b«ing  surrounded  by  the  oil  in  the  latter,  which  is  warmed  by  Ute 
flame,  is  heated  to  the  same  degree  of  temperature  as  the  oil,  and,  in  craiseqnenee,  ao 
much  rarefied,  that  its  pressure  upon  the  surface  of  tbe  fluid  iaconstderBblydtminiibed, 
and  therefore  is  not  so  liable  to  occasion  an  overflow  at  the  burner.  Another  pecn- 
liaritj  belongs  to  the  patent.  The  wick  is  raised  or  depressed  by  means  of  a  rack,  n, 
cut  upon  the  shelf  for  the  glass  chimney,  into  which  a  pinion,  m,  works,  and  this  is  turned 
by  B  rod  thai  rises  above  the  cistern,  and  is  accessible  without  lifting  off  the  glaaa 
shade,  as  was  necessary  in  former  conatniclions.  It  is  eaay  to  perceive  that  this 
lamp  can  cast  no  shadow  downward  on  the  table. 

Sect.  .VIII. — fibrb's  hot  oil  li>p. 

703.  Thia  is  a  late  invention,  chiefly  Tounded  on  the  advantage  of  beating  oil  previ- 

onaly  to  its  combnation.    The  cistern,  a  (  see  the  section  A,  fir.  193),  is  composed  ol 

two  eylioders,  one  within  the  other,  tbe  tnl  being  contained  in  the  space  between  both, 

expimaed  by  dots ;  and  throngh  the  inner  cylinder,  the  chimney  of  the  flame,  i,  passes 

vf  to  beat  the  oil  ia  the  cistern.     The  lower  part  of  tbe  chimney  is  of  glass,  Mit  tbe 

■pMT  part,  c,  is  of  ima,  for  the  purpose  of  radiating  the  heat  more  strongly  against  the 

mam  of  the  cistern,  or  reservoir,  which  is  assisted  by  the  top  of  the  chimney  being 

,    AOt^Md  and  bent  bade     From  tbe  cistern,  a  pipe,  d,  descends  to  supply  the  wick  with 

oil,  and  en  it  ia  a  atop-eotA,  to  tarn  off  the  sapply  when  the  cistern  is  to  be  charged 

iKtholL 

iBstMdof  laising  or  lowering  the  wiek  to  regulate  tbe  hei^t  of  the  Same,  as  in  thr 


Fir.  I**- 
Aipnd'a  Ivnp,  the  effect  ia  produced  by  raieiag  or  lowering  Uie  bell-monthed  gtaM 
tbaaaey,  which  reata^Dii  three  slips  of  metal  moved  bj  rack-v  ork.  The  clstem  oon- 
caini  SD  imperial  pint  of  oil,  and  should  be  made  quite  full  befu'e  lighting  the  lamp,  ao 
u  to  hare  no  air  in  it,  aa  that,  bj  expauaioD  with  the  heal,  ivould  cause  an  oTerflow 
of  Uw  oil.  A  shade  of  a  conical  fonn,  e  e,  made  of  paper  plaited,  and  plain  nhite, 
pierced,  or  painted,  is  placed  round  the  light,  and  to  conceal  the  cistern :  it  ia  suapend- 
edosa  circle  of  wire,//  The  nature  of  thia  paper  ahade  is  seen  belter  in  the  eiter- 
ntfiew  of  the  lamp  atB,  The  cylindrical  cotton  wjcl>',  vhich,  we  hare  obseryed,  la 
ttabonaiT,  is  very  short,  aa  a  new  one  is  to  be  put  or.  every  day  with  a  cotton  atick, 
llnl  It  may  tnini  dear,  and  prevent  the  osoal  clogging  of  the  wick,  which  takes  place 
■tea  it  is  aofiered  to  remain  in  the  oil  for  several  days,  as  ia  ueuaJIj  the  caae.  That 
fte  faaw  may  be  more  regular,  the  wicha,  as  sold,  are  cut  quite  true  by  machinery. 
KoR  {aitieaUr  direcdoos  for  managing  this  lamp  are  given  ia  a  printed  paper  to  pur- 
diuen.  We  must  observe  that  this  lamp  ia  calculated  to  bum  the  common  oils,  even 
the  Mtne  fiah  oila,  without  smoke  or  smell,  and  thus  the  inventor  considere  the  com- 
Bon  Southern  while  oil  as  preferable  for  burning  in  it  to  the  beat  sperm  oil.  By  using 
the  MBtiivBnM  called  an  o^dator,  or,  what  is  better,  the  glaaa  contracted  in  the  tower 
pan,  deKiibed  afterward,  the  light  is  made  slill  brighter.  We  can  safely  recommend 
Ihia  lamp  as  throwing  down  a  most  agreeable  light  upon  the  table.  The  atand  is  mad* 
ofTarioDa  fimna. 

Sicr.  IX.— TBI  .OLia  laiu. 
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i,  c,  representa  Ibima  in  which  they  are  frequently  executed,  either  for  canTiof  abom. 
or  to  Btand  oa  a  table.  To  the  wick  moBt  be  applied  a  cap,  aa  represented  at  d  on  & 
larger  adde,  of  which  <  <  ta  the  section ;  thie  ha^  BpeituroB  on  the  aide  at  //,  and  om 
at  the  top,  throufh  which  the  flame  issues :  by  this  coatriTance  a  current  of  air  enters 
at  these  apertures,  and  being  deflected  by  the  top  of  the  Dietal  cap.  Is  brought  into 
close  contact  wiUi  the  ftame,  impinging  upon  it  nearly  at  right  angles,  forcing  il«  way 
into  the  ftane,  and  thus  allying  it  with  ao  mnch  more  oxygen  than  in  the  usual  man- 
ner, that  tlM  combustion  la  oomplete,  and  the  whole  of  the  oil  burned,  tbus  en'.^tely 
preTenting  the  formation  of  irooke.  It  is  essential  that  the  lower  part  of  the  flame 
should  be  a  little  below  the  ^terture  of  the  cap.  It  is  to  be  observed  that  there  is  no 
current  through  the  centre  of  the  flame,  as  in  Argand's  lamp,  yet  tbe  flame  is  exceed- 
ingly bright.  Lamps  on  this  construction,  with  simple  wicks,  giro  do  smoke  when  tbe 
best  oil  is  burned,  and  very  httle  with  common  oil ;  they  are  raij  economical  and 
agreeable  when  used  in  many  situations,  as  ia  a  hall  or  passage,  or  other  places  where 
the  smoke  and  smell  of  a  common  lamp  would  be  objectionable. 

706.  BiU  the  adeanlagi  of  Ihit  emut  uriion  u  gnaUit  vhen  applied  to  Argani^i  lanm. 
In  the  usual  constnictioii  of  tbi  aiq^  the  current  of  air  on  the  outside  of  the  wick  is 
made  to  ascend  nearly  psralltf  to  the  sniface  of  the  flame,  without  being  made  to 
atrike  against  it  so  much  as  in  the  solar  lamp.  Tbe  application  of  the  deflectcr  of  the 
solar  lamp  to  the  flune  of  the  Argand's  lamp  produces,  therefore,  an  increased  brill- 
iancy of  the  light.  But  a  attU  greater  advantage  in  the  application  of  this  principle  is, 
that  by  ita  means  the  Argand's  lamp  can  be  made  to  bum  the  coarse  oils  without  either 
smoke  or  smell,  eqoaUywith  the  best  spermaceti  oil.  The  price  of  the  latter  has  lately 
advanced  considerably,  and  at  the  preaent  time  amounts  to  from  six  or  eight  to  ten 
shilfinga  per  ^on :  wbereaa  the  Southern  whale  oil,  when  purified,  which  answers 
equally  well  with  this  new  lamp,  is  sold  from  three  ahillings  to  three  and  sixpence. 
The  saving  ia  therefore  considerable  when  much  oil  is  used ;  ^  is  true,  the  greater 
consumption  is  to  be  considered,  but  even  then  tbe  balance  is  m  favour  of  the  solar 
lamp,  both  as  to  economy  and  light  But  to  eflbct  this  combustion  of  the  common  fish 
oils,  a  peculiar  kind  of  wick  ia  necessary :  it  must  be  more  loosely  woven  than  those 
which  are  employed  for  the  common  Argaad'a  lamp,  and  somewhat  larger ;  the  wicks, 
as  formerly  made,  would  very  soon  become  clogged;  the  tubes,  also,  containing  tbe 
new  wick,  must  be  made  on  purpose  for  it,  and  tys  may  be  added  to  the  old  atem,  or 
other  supports  of  Uie  lamp ;  an  alteration  which  generally  coats  ftom  fifteen  to  twenty- 
five  shilingB  for  each  light.  By  this  means  any  of  the  ordinary  lamps,  as  the  French, 
or  others,  maybe  made  to  burn  the  coarse  oils.  Tbe  present  high  price  of  sperm  oil  has 
given  rise  to  numerous  InveatiODs  in  lamps,  to  enable  them  to  bum  the  corumoa  fish 
oils,  or  the  Tcget^le  oils ;  and  these  have  led  to  some  permanent  improvements. 

The  moat  usual  form  In  which  this  improvement  of  the  Argand's  lamp  has  been  exe- 
cuted ia  what  is  tenned  the  mm  nlariamp,  of  which  A,  j^.  13S,  shows  tbe  upper  part. 


asd  which  nwy  be  added  to  any  stem  of  the  former  lamps ;  a  ia  the  reeerroir  for  hrtd- 
ui(  tbe  oil ;  « i>  the  cap  with  the  deflector,  and  the  ring,  e  t,  holding  the  grotmd  glsM 


LAKTb. 


dude,  fib  utbe  edge  of  dMieMrTMr*.  B,jU.  l3S,Aowi  (be  deflector  on  a  bi»s 
Male.  The  tiT  enters  thToocta  the  B|iertHT«8,  J  i,  goes  tovarda  the  UmB  of  the  eiren- 
Inr  wiek  in  the  diraeticm  of  the  anowi,  and  impiogei  on  the  Hum  at  « t,  the  canaa 
withiB  tte  CDenkr  wid  beinf ,  aa  ueaal,  uf. 

7M.  J  Mii/adur  immnnemcni  m  the  Mhr  tamp,  u  applied  to  Argaad'a,  bu  been  Bad* 
■-"— — *Xf««-    By  IhiB,  beaidea  the  imbU  deflected 


I  oUiged  to  paaa  upward  ia  cioae    -^jayr- 
ooataet  witk  tie  tame.    HikiBg  tbe  ^s  a  little  wider  *L 

■t  boMKB,  to  admit  sf  a  lat  tovae  tiaf  of  biaas,  with  Ij 

aa  apeiMie  far  tbe  Same,  to  reet  cm  the  ahoalder  of  tbe 
coDtracted  part,  aa  sbown  by  the  ahaded  ring  in  «,  an-  ^        ' 

Bwered  the  sann  poipose,  and  has  been  the  subject  of  a  f^t-  IM. 

peleat    Erea  ao  Bimple  a  contriraiice  aa  a  eirde  of  thin  mka,  h,  c,  jCg.  1S7,  ixel  te 

the  iaaide  of  a  <7iiDdncal  glaaa.  with  a  ^ ^ 

hole  in  it  a  little  Jstier  tbaa  tin  flame,  '~         -* 

baa  teea  tboad  soOkieDt  to  deatra;  the 
rmoke  of  a  ccaimaa  lamp,  biumiag  ci 

Bat  alnMMt  all  theae 


>S<s 


l>n  of  ibe  glass  K 

dwwa  at  I,  j^.  IS7,  whidi  haa  tbe  effect  ' 

of  oUigiog  the  extenal  eiurent  of  air  in  f' 

Ik  Aiguid  lamp  so  to  impiage  upon  the 

fluDc  that  ereiy  particlo  <^  smoke  ia  de- 

strojed,  aad  coaiae  cbe^  oil   can  be  f^g-  IT- 

>>araed.    We  moM  obaure  that  tbis  fotm  of  glass,  nliich  is  certainly  a  veij  great  im- 

pnreiuent  npon  the  fimner  cyUadrical  gUsa  of  Argand'a,  requires  Ter^  great  care, 

MbeiwiaB  they  are  apt  to  break.     For  common  punioaes,  the  plate  of  mica,  deecribed 

afaore,  aaawera  Tery  weD  wjitt  tboae  who  haTe  sufficient  ingenuity  to  fit  them  in.     A 

<anie  «f  tin  |lale  wonU  d». 

Sccr.  X. — ana's  potrmm  Liar. 
TOe.  Mtmf  aUoKftt  icw  kn  mait  to  conttnKt  Uonvi  to  lund  an  flc  tmUt  with  aa  h^ 
T^ib  ttem,  baiting  tbe  [dane  os  the  top  in  form  of  a  large  candlestick  or  eaodelabrum, 
ao  ae  to  da  away  eatiwly  with  all  ahadow,  or  Tisible  reserroir  for  the  oil.  The  great 
diffientcy  is  ia  the  aopply  of  Ae  oil  Ibr  a  long  time :  in  the  comnwn  nnafl  candleattt^ 
lamp,  when  the  wick  is  soHdied  aimply  by  capillaiy  attraction,  the  lamp  bUma  dim  aa 
aooB  aa  the  M  Uls  macl)  below  the  flame  ;  aed  some  meana  are  reqnlred  for  keeping 
the  Ml  atwaya  at  tbe  aame  height.  Thia  ia  efl^ctcd  completely  ia  the  Argand's  lam^ 
where  tbe  aaffdy  ciatem  is  on  one  aide ;  but  the  shadow  which  thia  casts  rendeia  II 
onfit  for  the  centre  of  a  laMe  ;  and  what  ie  desirable  is  to  have  a  lamp  burning  co» 
atantly  wilb  aa  eqnal  and  atrong  light,  but  without  any  ahadow  like  a  candle.  To  efTed 
Ibia,  two  aietbMle  have  been  resorted  to :  one  ia  on  a  hydrostatic  principle,  in  the 
inaBaeT  ti  Hieitt's  fooatain,  where  tbe  oil  is  placed  in  the  body  of  the  stem,  and  la 
raiaed  te  tte  wic^  ae  it  is  wanted,  by  the  presaure  of  a  column  of  some  fluid.  In  the 
other  method,  ttte  oil  is  forced  by  clock-work  mechanism,  as  in  the  lamp  by  Cared  ot 
Faris.  Ttaetnt  sDcoesaM  auempi  of  this  kind,  in  England,  was  the  lamp  invented 
1^  Mr.  Eeir,  aboat  40  yeaie  ago,  upon  a  hydroatatical  principle  ;  and  though  it  ia  ncM 
wed  at  preaeat,  being  enpera^ed  by  contrivances  of  a  similar  kind  by  otber  roanuAe- 
taieia,  yet  il  will  aerre  to  iUustrate  Ihe  general  nature  of  these  lamps,  of  which  eer 
B*l  mietiea  ba*e  been  tntnight  partially  into  use. 

Mr.  laa  repwiacBta  the  oeual  form  in  which  Mr.  Kcir's  lamp  was  made ;  bnt  it  is  ta 
be  atutinul  dwt  the  fbm  might  have  been  varied  to  inflnitywith  the  aame  conatntc 
tiaOiiAiofa  wiU  be  understood  from  B,  whidi  is  a  section.  The  vase  and  ita  pedesta 
MBK  botk  b(A»w,  aad  two  tubes,  ■  and  b,  passed  down  throngb  the  middle,  one  ot 
IbiH  otf  J  nachii^  to  the  top  to  supply  an  Argand  burner.  A  heavy  fluid,  conaisting 
•flebae,  «r  a  atnra(  artutiiHi  of  aalt  in  water,  so  as  to  be  tiiree  timea  the  apecilie  gia!» 


Fit-ua. 
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Ity  or  oil,,  was  poured  m  at  the  side  of  the  barnei,  mxrked  r;(hb 
descends  down  throngh  tbe  lube  b  into  the  lower  vessel  or  ped- 
estal d,  and  Tiaes  up  the  tube  a,  standing  at  the  same  ahituda 
^  in  both  tnbeB.  The  oil  is  next  poured  in  at  e,  and  this  falling 
□pon  the  surface  of  the  salt  hquor,  and  swimming  on  it.bjr  its 
weight  forces  up  the  tube,  b,  into  the  vase  part ;  the  oil  and 
salt  liquor  balance  each  other  when  no  more  oil  can  be  pnur- 
ed  in.  Both  fluids  being  now  in  a  state  of  equilibrram,  they 
wiU  remain  in  that  state  until  the  oil  ia  drminiahed  t^  the 
consumption  occasioned  by  burning.  The  liquor  in  the  vase 
then  presses  downward,  and  communkates  an  upward  pres- 
sure to  that  belov  the  oil  in  the  pedestal,  and  causes  H  to 
rise  in  the  lube  a.  As  this  pressure  of  the  salt  liquor  is  con- 
stant. It  keeps  the  oil  at  the  height  of  the  burner,  until  it  is 
M  consumed.  This  lamp,  therefore,  requires  no  more  atten- 
tion than  an  ordinary  lamp,  and  is  merely  to  be  filled  with  oil 
when  neceBBary,  tie  brine  remaining  always  Ute  same.  Several  other  lamps  have  been 
constructed  on  the  same  principle,  as  King's,  Barber's,  &c.,  though  varied  in  appear 
ance ;  but  these  are  difficult  to  manage,  except  bj  those  who  understand  the  philoso- 
phy of  them,  and  when  in  the  least  deranged,  it  is  generally  necesHaiy  to  take  them  to 
the  makers.  'They  are,  iherefore.  not  calculated  for  general  use,  dlthoiigli  some  of 
them  have  a  very  elegant  appearance  as  table  lamps. 

Sect.  XL— i-aRKSs'b  vooirriiii  lamp.    , 
709.  Parker's  fountain  lamp  is  another  of  this  kmd,  which  has  been  reported  on  by 
the  Academy  of  Sciences  in  Paris,     A,  fig.  139,  represents  its  eitemal  appearance ; 
but  it  is  executed  in  various  other  patterns.    Having  no 
ring  reservoir  like  the  French  lamp,  it  is  obvious  that 
there  can  be  no  shadow  whatever.     The  external  part, 
1  in  the  form  of  a  column,  nsnally  bronzed  or  jspan- 
,  to  imitate  some  dark-coloured  sttme.  as  porphyry, 
L   basalt,  dLC.    Within  this  is  an  internal  cylinder,  the  lop 
I  of  which  appears  at  b,  and  which  is  taken  out  when  the 
'amp  is  to  be  filled  vrilh  oil,     B,  fip.  139,  represents  a 
ection  of  this  lamp,  the  description  of  which  we  aliall 
ive  in  the  words  of  the  inventor.     "Like  Hiero's  fount- 
it,  the  interior  of  the  lamp  is  divided  into  three  dis- 
tinct compartments :  an  upper  chamber  or  reservoir,  x ; 
a  middle  chamber,  y ;  and  a  lower  chamber,  z.  "nirough 
tlie  centre  of  the  whole  there  passes  a  tube,  c  d,  open 
al  its  upper  end,  e,  and  opening  at  its  lower  end,  d,  into 
the  chamber,  z.     t  t  are  opposite  aides  of  (he  burner 
tubes  of  the  lamp,  between  which  is  placed  the  cotton 
wick,  /    e  is  the  open  apace  in  the  interior  tube  for  the 
current  of  aii  that  soppliea  the  flame,  and  rapports  the 
combustion.     If  it  is  now  recollected  that  the  proper 
action  of  every  lamp  depends  on  the  constant  and  uni- 
fonn  supply  of  oil  to  the  burner,  the  action  of  this  lamp 
will  be  clearly  understood  by  attentively  examining  the 
intercommunications  between  the  three  chambers  and 
this  tube.    The  upper  chamber,  x,  communicates  with 
the  tube,  c  <(,  by  a  lateral  aperture  at  A.    The  tube,  c  d, 
opens  into  the  lower  chamber,  t,  by  a  lateral  opening, 
!■«.  ">'.  d,  at  its  lower  extremity.     The  lower  chamber,  i,  opens 

into  the  middle  chamber,  jr,  by  an  ascending  passage,  t  i,  the  upper  end  of  whi<;h  ir 
eoBered  (but  not  closed)  by  the  cap,  I.  The  middle  chamber,  y,  is  in  direct  communi 
cation  with  the  burner  tube,  e  e,  by  the  passage,  mnf  the  lower  end.  m,  of  which  opens 
into  the  chamber,  and  its  upper  end.  n,  into  the  lower  part  of  the  burner  tube.  Now, 
io  consider  the  action  of  this  arrangement,  it  will  be  evident  that,  if  a  hqoid.  as  oil,  ha 
poured  tnta  thd  tube  c  il  at  the  opening  »,  it  wiD  endeavour  to  lili  the  chamber  x  by  cs- 
caipe  at  th^  lateral  opening  d;  bat  this  chamber  is  already  occupied  by  airnoe^eric 
air,  which  mast,  therefore,  be  driven  olT  as  the  oil  enters ;  or,  if  the  construction  of 
the  vessel  prevents  its  escape,  then,  by  the  known  properties  of  atmospheric  air,  and 
the  laws  of  hydrostatic  pressure,  it  will  be  condensed  by  the  pressure  of  the  super- 
incumbent column  of  the  invading  liquid,  until  its  resistance,  or  the  power  of  its  eoua 
tsraction,  becomes  equal  to  the  weight  of  a  column  of  the  liquid,  of  diameter  equal  to 
llial„of  the  vessel  into  which  it  is  forced,  namely,  :,  and  of  height  equal  to  that  of  tb« 
column  of  supply,  namely,  c  if.  Now,  imagine  the  oil  to  be  thus  poured  into  the  cham- 
ber s,  untU  it  be  filled ;  the  air  it  contains  wiU  then  be  driven  into  ttie  chamber  y  by  Um 
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passage  i  k,  and  bf  the  tabe  m  n.  Now,  if  the  lamp  be  placed  in  aa  inverted  poaitioo, 
the  contents  ofs  wiD  run  through  t  k  into  the  chamber  y.  Daring  the  passage  of  th6 
oil  from  2  into  y,  atmosphere  again  enters  x  by  the  passage  c  d ;  and  now,  if  we  again 
fill  e  il  with  oil  as  before,  the  air  that  z  contains  wiU  be  condensed,  and  its  counterac- 
tion wiU  drive  oat  the  oil  contained  in  y  by  the  passage  t  k,  through  the  only  exit  it 
finds,  namely,  the  mouth  of  the  passage  m  n,  which,  as  already  described,  supplies  the 
wick.  It  now  only  remains  to  say  that  the  operation  last  mentioned,  of  pouring  in  oil 
at  the  tnbe  e  d,  ateo  fills  the  upper  chamber  x  by  the  aperture  h,  the  air  it  coittained 
escaping  through  a  small  tube,  p.  The  contents  of  this  chamber  sustain  the  supply 
of  the  tube  cd.  It  now  appears  that  the  action  of  the  lamp  depends  simply  on  the 
tube  of  supply,  m  n,  deliTeruig  to  the  wick  uniformly  enough  oil,  and  with  sufficient 
rapidity,  to  support  combustion,  and  not  so  much  Or  so  rapidly  as  to  encumber  it 
This  is  done  by  ensuring  a  just  equilibrium  between  the  altitude  of  the  maintaining 
eolmnn,  c  i,  and  the  column  maintained,  m  n.*'  When  these  hmips  are  sent  to  India, 
a  contriyance  is  added  to  prevent  the  flame  from  being  blown  out  by  the  action  of  the 
pundia,  an  apparatus  for  producing  currents  of  air  for  ventilation,  and  likewise  to  pre- 
vent the  light  being  extinguished  by  swarms  of  moschetoes,  as  frequently  happens. 
For  this  purpose  a  plate  of  metal,  pierced  full  of  very  small  holes,  surrounds  the  aper- 
ture by  which  the  air  enters  to  feed  the  flame.  In  the  ordinary  lamps  to  be  used  in 
this  country  this  plate  is  perforated,  so  as  to  form  an  ornament  having  wide  openings 

SSCT.  XII.^-CAaCBL  LAMP. 

710.  Tbe  Carcel  lamp  gives,  perhaps,  the  most  beautiful  light  of  any  for  domestic 
purposes,  and  is  generally  used  by  the  opulent  families  in  Paris.^   The  following  opin- 
ion respecting  it  is  that  given  by  Br.  Ure.    In  this  lamp  the  oil  is  raised  through  tubes 
by  ciock'Wotk,  so  as  continually  to  overflow  at  the  bottom  of  the  burning  wick ;  thne 
keeping  it  thoroughly  soaked,  while  the  excess  of  the  oil  drops  back  into  the  cisten 
below.    Its  light,  when  furnished  with  an  appropriate  tall  glass  chimney,  is  very  brill- 
iant, though  not  perfectly  uniform,  since  it  fluctuates  a  little,  but  always  perceptibl. 
to  a  nice  observer,  with  the  alternating  action  of  the  pump- work ;  becoming  dimmer 
after  every  jet  of  o2,  and  brighter  just  before  Its  return.    The  flame,  moreover,  al 
vays  flickers  more  or  less,  owing  to  the  powerful  draught,  and  rectangular  reverbera 
toiy  shoulder  of  the  chimney.    This  mechanical  lamp  is,  however,  remarkable  for 
contiuoing  to  bam,  not  only  with  unabated,  but  with  increasing  splendour,  for  seven 
or  eight  lM>ur8 ;  the  vivacity  of  the  combustion  increasing  evidently  with  the  increased 
temperature  and  fluency  of  the  oil,  which,  by  its  ceaseless  circulation  through  the  igni- 
ted wick,  gets  eventually  pretty  warm ;  besides,  it  emits  very  different  quantities  of 
fight,  according  to  the  differences  in  the  nature  and  supply  of  oil,  as  well  as  variations 
ia  the  form  and  position  of  the  chimney.    It  is  little  used  in  England ;  nor  can  it  hard- 
ly be  trusted  in  the  hands  of  ordinary  servants,  for,  when  it  gets  deranged,  it  most  be 
sent  to  its  coastructor  in  Paris  to  be  repaired. 

SscT.  XIL* — ^rouNs's  vesta  lamp. 

710  a.  The  lamp  is  an  instrument  of  such  great  and  general  utility,  that  it  is  not  sur- 
prising numerous  attempts  are  now  making  to  improve  it.  For  many  years  the  lamp 
ofArgand  was  considered  so  perfect,  that  scarcely  anything  more  was  thought  desira- 
ble, and,  of  course,  little  or  no  improvement  was  made  upon  it.  The  French  glasses 
described  in  p.  180,  c».£g.  122,  where  the  glass  was  contracted  at  the  level  of  the  flame 
by  a  shoulder,  was  the  first  improvement  on  the  original  construction  by  Ar^nd,  whose 
^ass  was  simply  cylindrical ;  but  by  this  new  form,  the  air,  instead  of  nsing  by  the 
side  of  the  flame  as  before,  was  made  to  impinge  upon  it,  thus  causing  the  combustion 
to  be  more  complete.  This  eflTect  is  still  better  attained  in  the  solar  lamp,  invented 
by  Mr.  Byoner :  his  cap  of  brass  {see  Jigs.  134, 135, 138)  had  the  advantage  of  being 
more  dnrabte  than  the  glasses,  which  are  very  apt  to  break.  But,  as  the  principle 
was  not  new,  the  patent  for  the  solar  lamp  could  not  be  maintained,  notwithstanding 
it  was  the  first  lamp  by  which  the  common  fish  oil  could  be  burned  without  smoke. 
The  idea  of  causing  the  air  to  impinge  upon  the  flame  In  the  manner  just  mentioned 
was  a  happy  thought  that  has  given  rise  to  other  improvements,  of  which  the  solar 
lamp!,  and  the  oxy<&tors  mentioned  in  p.  187,  are  examples ;  and  the  glasses  have  been 
stiJI  fiurther  unproved  by  being  contracted  in  the  manner  shown  at  e,  fig^^y  whicl)g 
indeed,  answers  all  the  purpose  of  the  oxydators,  except  not  being  so  durable. 

710  h.  Yoitng's  paterU  VesUd  lamp,  usually  known  by  the  name  of  the  CampTtm  lamp, 
has  advanced  nearer  to  perfection  in  several  respects  than  any  that  has  yet  appeared ; 
aod  it  was  only  while  this  article  was  passing  through  the  press  that  our  attention  was 
directed  to  this,  the  latest  improvement  in  lamps.  To  render  the  nature  of  this  lamp 
foite  evident,  it  is  necessary  that  we  enter  previously  into  a  few  details. 

AO  ffiMtrwctioni  of  tlie  Aigaad  lamp,  where  tbe  oil  it  made  to  rise  simply  by  the  capillary  attraction  of  the 


mA,  eze  fbond  to  be  imperfect,  reqainng  that  the  oil  shall  be  replenished  rery  frequently,  which  rendered  il 
ttcevary  to  hare  the  oil  in  a  reserroir  on  one  side,  that  it  might  be  on  a  level  with  the  flaae :  bat  the  incon 
»ivoir,  ill  ffa^"t"y  a  shadow,  has  been  already  mentioned  ia  oar  description  of  that  lamp 
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ulimnriutotbaFnBcliuBiilaUaipiigfDlhmorihuriiu.  Tin  >il>i  hmp  tiMihl  l^i  iiT  illi»m>« 
Wow  tha  SwH,  H  lubla  ta  tka  objaOiai  Hut  it  will  not  ban  kn;  bIht  ntlnat  btiag  nfltjmlai  «£*  gU. 
li  ■!!  nil  Imapa  Ihan  ii  u  nccaiinlMin  s(  aiboiuuoQi  mtur  upoB  At  wick.  Im  n  mon  ■ecanliii(  ii  ika 
porit)' of  lh«  oil  ud  amplotaBM  of  lb*  caartmniiin,  ThiH  dfcoBsUnMi,  UvMhsrurhli  Ibg  kgli  pnetn 
lO,  nd  pntinlulT  oT  ^ma  oil,  tba  oalf  obi  G>  (cir  Iba  mdiaaij  Aramsd  lanp,  ban  lid  lo  HnnI  1MM 

tobanothHliqaa, ■■  an^ulia aad ni|ia(i».    *•'-  j;..^,....!.  -j- «.».-  > j...  ■  i.  in,rtMini 

yi  into  tntmnOM,  ud  uilhai  it  nor  liiii>uliM  uold  ba  ainilgygil  in  iba  Ananl  lai^  of  ttae  anal  am 
Mrutioa,  liBca  lluir  mat  inlwiiaaliililr  landaiad  Aam  ouata,  when  (ba  liqnid  wu  at  all  baalad  bj  aai 
■■tallis  put  of  tba  luap  onaiiDg  into  «■■■«  vitb  it  la  ika  iMirfuli.  Ta  anid  Ibi«  dangar,  Mr.  Y<n^  aa- 
ajmad  bit  liqald  Ja  ■  ^aii  naamiT,*Bd  pnraatad  il*  Mng  in  Iha  laail  baaci^br  pan>iltia(  tba  aaltaa  witk 
•Blrtapiai  ula  iii  aiidtbt  UoM  Miif  Ibiimai  tbaa  oil,  aaailT  naa  in  tbt  wick  b)' auia  capillwj  allnetioa. 
Anar  njiv  ■oronl  ccmbvatiUa  bqnidj,  ba  found  tbil  kaotifivl  tarpHtiDa  wu  tba  bait  aiSaptvi  (v  boning 
fe  bli  laBD,  wbiob  li  now  frtanandT  kaoara  is  Ibi  pnblic  br  tba  nana  uf  Oa  <;«ul*a  Ioh,  bm  tba  aaaa 
^IM  to  (Ua  limud  b;r  Ut.  K^i^  wba  bad  lakaa  ont  a  ralant  la  ita  pnpaMioa. 


710e.  Toiiiigeniplo7sac7liii(bic  wicfcof cotton,  bat  Hiiahsak  lilt 
■I  aboat  an  iDch  and  a  half  from  the  top,  reprcBented  at  E.jtg^.  139,* 
as  upon  tbe  mandrel  readj  to  pat  into  the  lamp.  The  lower  pert  of 
this  nick  hangs  down  into  the  camphine.  Instead  of  (his  wick  being 
cjlindrical.  it  maj  comiiBt  of  two,  three,  or  more  Sat  slips  of  cotton 
arranged  in  a  circular  form,  and  held  together  at  the  top,  where  ther 
burn,  t>7  a  ring  of  metal. 

A,  fig.  1S9,*  rcpieaents  tbe  upper  part  of  this  lamp,  dinplBjing  ita 
intern^  stnicture,  a  is  the  cylindrical  wick  pot  OTer  a  brasa  tulw  bj 
means  of  a  mandrel,  and  (/  is  another  brass  tube  irf' larger  (Sameter, 
leaving  a  space  between  it  and  tbe  wick.  In  the  side  of  e  f  there  is  an  opening,  g, 
tlirough  which  tbe  air  is  admiEtsd  lo  ascend  between  the  two  tubes,  to  supply  the  oat- 
side  of  the  flame  of  the  wick  when  il  is  lighted;  and  by  the  same  means  the  air  is  ad- 
mitted thrnugh  the  slit  in  the  wick  ia  the  inside  of  the  flame.  The  dotted  lines  show 
this  wick  hanging  down  into  tbe  camphen  in  the  glass  Teservoir,  h.  The  flame  at  a  is 
made  to  strike  on  a  nKtal  button,  i,  by  which  it  diverges  outward  like  the  petals  of  a 
flower,  which  is  shown  more  at  large  at  C,  where  tbe  dotted  line  represents  the  glass 
with  its  conlracttOD.  'I'he  braas  cap,  k,  carrying  what  has  been  described,  screws  on 
to  another  brass  cap,  /,  fixed  to  tbe  glass  reservoir.  A;  and  to  prevent  all  comrQuniCB- 
turn  of  beat  to  the  campben,  a  piece  of  wood  is  jnterpoaed  between  the  two  cape,  as 
being  a  bad  conductor.  Tbe  whole  of  this  apparatus  maybefltted  into  the  stand  of  an 
ordinary  lamp  by  means  of  the  glass  foot,  m, 

B  represents  tbe  same  upper  part  as  coGi(deted  by  some  additions :  n  is  a  pnfyntei 
Cylindrical  tube  to  coueeal  the  aperture  by  which  the  air  is  admRtcd  to  the  flame ;  o  is 
the  part  necessary  for  inserting  tbe  bottom  of  the  ^ass  represented  by  the  dotted  line ; 
and  p  is  a  screw  by  which  the  height  of  the  wick  ia  adjusted ;  o  is  a  stage  ob  whicb 
rests  a  ground-glass  moon  to  soflcn  and  distribute  the  intense  ligbt  of  the  flame. 

D  represents  the  tamp  complete  on  a  stand,  but  without  the  ground-glass  moon,  or 
confcal  paper  shade,  which  is  sometimes  also  used,  as  ia  represented  inl^rker's  hot  oO 
limp,  which  throws  down  a  strong  light  round  the  foot  of  the  lamp. 

110  ±  One  of  the  great  advantages  of  the  Vesta  lamp  is,  that  there  is  no  depositioa  , 
of  cu'bonaceons  matter  upon  the  wick,  provided  the  camphen  is  used  qntte  f^«Bh ;  and 
fiom  the  simplicity  of  its  construction,  the  management  ctfit  is  easy,  the  wick  re<]iiiriitg 
merely  to  be  cut  even  every  time  it  is  used ;  nor  ia  this  even  always  neeeasary,  as 
there  can  be  no  overflowing  of  the  liquid,  a  defect  to  which  tbe  Argsnd  lamp  is  liaMe, 
■nd  which  demands  the  addition  of  a  cup  to  catch  the  oil  that  may  drop ;  here  do  cap 
wre<]iiired,nor  is  the  turpentine  liable  to  damage  the  carpets  and  other  lUmiture  in  tba 
same  manoer  as  oiL    But  it  is  proper  lo  observe  that  the  camidMii  must  be  kept  <)uit« 


LAHPb 


IN 


doae  fnm  tbe  air  is  •  tio  eui,  and  no  more  poured  into  the  leMrroiT  than  ii  reqohed 
for  one  baning,  or  at  most  two,  becaase  the  rectified  turpentine  attracts  oxygen  from 
air  rapid];,  lad  what  haa  been  exposed  for  a  day  or  two  in  the  reaerroir  ia  not  St  for 
combaatun,  u  it  wiD  gire  amoke.  The  proper  rectification  of  Uie  Inipentine  appean 
to  be  ewtntial  to  the  sncceaB  of  this  lamp.  Another  precautioD  miut  be  mentioned, 
which  is,  that  the  liquid,  being  highly  inflammable,  the  greatest  care  moat  be  taken  thai 
it  doea  not  take  Gre  bj  any  accident  in  filling  the  reservoir,  or  Muring  it  out  id  any 
way  I  naee,  ia  case  of  anch  accident,  the  flame  is  violent  and  diffictA  to  eitinguiah ; 
bat  it  is  lo  he  ebserrcd  tliat  the  turpentine  is  not  very  eaaily  influned,  except  when 
heated,  vhi<A  it  ia  not  li^ile  to  be  in  Uie  glaaa  reserrotr  on  the  conatruction  above 
mendOBed ;  bvt  this  efiect  woold  happen  were  ft  used  in  a  common  Aigand  lamp,  or 
any  other  lan^  faaTing  a  metal  tube  going  into  the  liquid.  The  total  absence  of  aucb  a 
tube  ii  one  of  the  peeoliaritjes  of  the  Vesta  lamp. 

710 1.  Tit  fnaUi  report  hf  Dr.  Urt  is  subjoined,  not  only  aa  stating  wme  properties 
of  this  lan^  hot  beeaoae  it  aflbrds  information  Tespecling  combustible  liquids ' 

"T^  Vh(«  llMp,  banuaa  witb  ita  nEncflt  bnUiukCJ,  Wllhodt  fcioka^  aniKj  ■light  vquij  '^77  nvvtr  t« 
twiln -WWKV  nma  ond^c*  of  Ibns  «  four  10  tbi  ptmiul;  uid  in  ndcnng  it  counmtt  tXKHij  ob*  impvrial 
pBl  <€  •Vihq  of  taiftlriip*  (tbIu*  Bipsmcv,  rnlul)  in  t«D  hoan^  hena  tha  eoaC  par  hcnr  for  tlifht  aqaB]  tm 
,  „  .  .  BO  hmifpeiuiy*  whsTM"  Ui*(  fruin  w>*  caadln  «auJd  be  dbuLj  niptpn ;  from  ^nniiBrMi 
....  -  ,p,nC(i  1  flDin  PilmBr'npreiding  wick.ijilto,  BMili  OnM^wnwi  fiaa 
Cinsal'i  niKliaiiiat  FnKll  Immp,  Jill.     Oni  pscuUu  idnBluo  nf  Iba 

, ,  _. , .•,  Ac,  in  IluiT  uut  llnU,  irMtuiot  lbs  dsfnilad  kDH  linb^a  ij  Itit 

*   b|Vt  of  clodJiM.  ud  onbauj  ml  lubpi, 

"Th*  n>  (f  At  Huh  Irm  ohu-.!!  n  mueta  litbl  !■  •milHd  in 

dMHUoi]  pr—MMbM  hctvm  nariti  of  mrpuiUDa  tnd  fal  oiln. 

h]itopa,n  uapnfKliiH  i>r68|  i/lba  /omie-'' 

Vimamtmi  Wbtna  np*™  ■»)  dther  tmcli 

fia,ta  IMiarB;  aJ  AmcaaiBi  (air  981-1 M  oijgtn  »a  tainf  bnnHl,  becnn  Ihiiintn*]! 
nttailtml^t*rarttii1hmixi*tm.*oiO-iclth»Mntta.thmitnliLfcB\jMlruu3aac 
ilamnu  nftht  ilnHahm  w  ban.  (or  Ail  nugn :  fSti  fmiu  b]r<™ilil  tttinu  of  latiiuiina  viU  coann 
MBnAcnnnn  Ilie|Mm«f  q^nB  nfl,  ud  will  nflbrd,  mgnont,  ■  ncm  •iiid  bibl.  Unania  ihiyDcnlun 
■■  BiTde,  B  te  aiU  d«s  wldfA  ««tt«  to  diuap  tliv  combntioa.  Id  Ibt  tpititt  of  laTmntina  tb«  nflbiilj  cf  td 
iltmiat  tr  g^nn  h  win.  wh™,  late  oil.  UMiaBilriaiiutialljmDlnliuJ  bjthc  mjdii  itconuiH, 
(Btwlai  H  U*  Ian  of  ipititi  of  win  li  mnlnatd  br  Iboir  ifilUlta  with  wuti" 

M r.  Toonf  has  alBD  iprspand  luB^a  upon  ajiailar  piibciplet.  bal  oaaBnullBt  Ksli,  in  unnl  fonu,  f«  KiT- 
h|  lifkl  n  dnKbcn  of  mioai  ■«■.  fVi  Ihii  wo  mij  idd  ihil  lbs  principla  of  Mr.  Ynung'!  bw>p,  bi  wUeb 
vta  adaiUtodlatha  laWTioriJ  tba  Buna  br •  tNt  JK  Iha  wiek,  ii  ijipliable  altii  lath*  •okr  Ump  bonlaf 
■d,  with  a  tag  !•■•,  to  A*  iaMriar  if  wbich  Utboito  Iha  >li  baa  baen  admiiud  onlj'  fnm  bolsw,  hf  ■  Mka 
pilriBf  4iMB  ihnjVfh  dH  Toaerf air. 

S«rr.  XIIl— L^HFS  roa  aaiDiMO. 

711.  A  Umf  /or  riaJing,  VTriling,  O 
ligU  thrown  msnedisMy  upon  the  n 
table. 

An  jtrgaaf*  (mv,  wM  «  coBtcoJ  (Kiuj;,  formt  an  axeUcTil  tamp 
far  Ikue  yarpun  {  Mt  they  consume  more  oil  than  is  usually  ro- 
qnired,  nd,  coaaeqaently,  gi*e  too  mnofa  heat.  If  the  hollow 
wick  IB  made  Tety  taaSL,  it  ia  difficult  to  got  the  lamp  to  bum  well, 
A  Jlst  wick,  wdl  tihimied,  with  a  glass  chimney,  and  the  best  oil, 
socli  aa  watcbmakera  ose,  make  a  good  economical  lamp  for 


till  of  th 

HiDf  bnFBfd,  be 


<  il  naallT  amallsr  IblB  tint 
xllar  froBlliadiaarHica  ia 
auiM  aalirolr  of  caifaoa  asd 


71S  pig.  140  it  anofkr  Unp  m  a  nperior  carutruelitm  for  tho 
•ame  porpoae.  a  ia  a  tin  cylinder,  containing  the  oil,  which  has 
a  T^ve  tt  tbe  bottom,  made  to  open  by  a  wire  in  the  aame  man- 
ner as  the  iMiatain  lamp.  In  this  lamp  the  nick  is  flat,  or  it  may 
be  circular,  upon  the  plan  of  Argand's.  It  ia  made  of  tin,  japan-  j^' 
and,  and  ia  much  used  b;  engrareia  :  though  not  so  elegant  aa  ■ 
some  others,  it  forms  a  powerful  reading  lamp,  price  ten  shillings.  ^t- 1*"' 

713.  Tkt  Btamfard  iMmp,  A, /f.  141,  was  fiisl  made  With  a  flat  wick,  and,  though  not 
elegant,  is  a  gooa  reading  lamp.  It  may  be  nsed  with  an  Argand  burner.  B,  fig.  Ul, 
ia  a  reading  lamp  with  a  reserroir  far  oil,  on  the  principle  of  the  French  circular  lamp. 

714.  TV  Utawtrtilf  Isnqi,  A,  fig.  I4S,  is  much  uaed  aa  a  reading  lamp :  it  ia  on  the 
Argand  piineipte,  with  b  small  wick ;  but  as  the  reserroir  is  not  above  the  light,  it  doea 
oat  bum  raany  hottra  wtthoot  replenishing. 

716.  B,  fig.  14X,  rtpreitnU  a  rtadirtg  fump  of  an  anctrmmon  cmalnuiinn.  The  shade  is 
doBble,  and  serrES  also  aa  tbe  reservoir  for  the  oil  between  the  two  thlcknesaeB ;  the 
hmp  is  Aigand,  and  being  supplied  from  a  higher  source  than  the  flame,  has  the  adran- 
tagB  of  bnniing  long.  The  inside  of  the  shade  Is  japanned  wttite ;  and  the  whole  ont- 
■ide  is  gitt,  lliis  lamp  will  be  pecoliarly  useful  where  it  ia  required  to  hare  a  rery 
strong  h^bi  on  Uw  table. 

716.  A  gUbe  ^  gUtt  fiUtd  milk  viatcr,  with  a  light  placed  before  it,  is  used  by  the 
Fteneh  peassnu  wlia  nuhe  lace ;  by  this  means  the  light  of  a  single  lamp  is  throwr 
vitb  eztmMiiiBarT  viridiiew  along  a  whole  range  of  Iheae  iBdostrioQs  workera. 


AXTIPICIAL   nunilHATIOIi. 


SiCT,  XtV.— LIHFB  TO  BVKH  lOLID  OILe. 

(  lo  bum  Bill  OuU  arc  not  ixifficUnlly  lelid  to  mojb  itUo  Ed*- 

too  thick  to  burn  vitU  in  conuiwn  lamp*,  as  palm  oil,  tallow, 

particnlar  contriTanee.    A  jnece  of  metal  a 

the  flame,  bo  as  to  bo  healed  by  it,  and  then  tbU 

niece  communicates  with  the  oil  in  the  reservoir,  which  is,  by  the 

heated  metal,  kept  always  in  a  liquid  state.    The  Hon,  E.  Cbchrane 

took  out  a  patent  far  a  lamp  of  this  kind,    a,  fig,  148,  is  the  Teserroir 

in  which  the  material  is  to  be  burned ;  i  is  a  bent  metal  rod,  one  end 

of  which  comes  orcr  the  flame  c,  and  the  other  paases  into  the  interjoi 

of  the  reservoir,  among  the  solid  matter,  which  is  thna  meli«d  bj  its 

heat,  and  enabled  to  flow  to  the  wick. 

Sect.  XV.— wii  LiMPS. 
718.  These  are  found  more  conreoleDt  for  some  purposes  than  wax 
candles,  as,  the  flame  being  always  at  the  same  height,  anything  may 
be  boiled  or  wanned  over  it  with  more  ease.  l^relleiB  have  found  them  oseliil  in 
this  way  for  keeping  coffee  warm,  or  water  for  ehaving ;  and  they  liave  this  advantage, 
tliat  the  wax  very  soon  gets  solid  after  the  flame  goes  out,  so  that  the  lunp  with  its 
wax  may  be  packed  away  among  the  luggage  without  danger ;  whereas  it  ia  almost 
impossible  to  keep  an  oil  lamp  from  doing  some  kind  of  damage.  A  cnp  is  saffideM 
fbr  holding  the  wax ;  and  the  burner,  of  tin  plate,  may  aland  in  the  middle  of  it.  The 
wick  shotOdbe  of  cotton  thread,  dipped  in  wax,  and  cut  into  short  pieces;  when  one  ia 
consumed,  it  is  snfficient  to  pierce  the  wax  with  a  large  pin  down  to  the  burner,  and 
introduce  a  Iresh  one.  The  best  way  of  extinguishing  wax  lamps,  so  aa  to  preserra 
the  wick  for  re-lighting,  is  to  overcharge  it  witb  wax,  by  holding  a  piece  of  wax  oxer 
it  tin  it  melts  and  falls  ontho  wick,  reducing  tike  flame,  which  may  be  then  put  out  hT 
a  gentle  puflT. 

Sbct.  XVI,— lamf  withooi  niut. 
719.  A  ex 

platina  wire  be  placed  partly  round  the  wick  of  a  l^p  with  spirits  of 
wine,  and  partly  above  the  wick,  and  the  lamp  be  lighted  so  as  to  heal 
the  wire  to  redness ;  on  the  flame  being  blown  out,  the  mere  heated  ra- 
pour  rising  from  the  spirits  of  wine  will  be  sufficient  to  keep  the  upper 
h  rart  of  the  wire  red  hot  for  any  length  of  lime  that  the  spirit  remains. 
f  This  beautiful  and  simple  contrivance  will  give  sufficient  light  to  see  tbe 
hour  of  the  night  by  a  watch,  or  to  do  anything  that  requires  very  little 
light,  and  will  not  be  hable,  as  a  flame,  to  disturb  persons  not  accustomed 

to  burn  a  light.     It  has  also  the  convenience  of  being  always  the  same. 

Fit-  IM.  requiring  no  trimming,  and  being  peculiarly  aafc,  as  it  can  give  no  spariu. 
Its  heat  ia  sufficient  to  kindle  Gieiman  tinder,  or  paper  prepared  with  nitre,  and  thus  to 
light  a  sulphur  match.  The  size  of  the  platina  sbonld  not  exceed  one  hundiedlb  of  an 
inch.    A  coil  of  twelve  tarns  is  sufficient.    When  the  wire  oollects  a  emit  round  it.  it 


'  '     hAMn.  Its 

■uy  be  ttrightened,  and  madn  to  act  aa  well  aa  at  first,  by  nticoiling  and  rubbing  it  with 
fine  i^asB  paper. 

TbB  cnrimiB  effect  is  produced  by  the  heat  of  the  wire  being  aufficienC  to  cau«e  the 
ioTisihte  rapooT  of  the  apirit  to  combioe  with  the  oi^gen  of  the  atmoaphere,  and  thoa 
to  bnin,  iltboiigh  the  lieat  ia  not  great  enough  to  occasion  that  kind  of  combination 
which  gires  rise  to  the  emasion  of  light.  It  ia,  in  fact,  an  imitihU  comboSlion  of  the 
Tapooj  nf  the  spirit  which  continues  to  rise,  and  which,  being  extremely  InRammable, 
waa  Kt  Sre  to  b;  the  red-hot  wire  in  the  Rrsi  instance  ;  the  constant  production  of 
npaor,  thtoogh  evaporation,  causes  its  iniiaible  combuatioQ  to  maintain  tbe  wire  in  a 
state  of  red  heat  as  long  as  it  is  inunersed  in  it.  Aa  the  decomposition  of  the  alcohol, 
and  tlie  union  of  its  hydrogen  and  oiygen,  give  riae  to  acetic  acid,  which  has  an  nn- 
pleaMOt  odour,  it  has  been  proposed  to  uae  tan  eU  Cologne  instead  of  apirita  of  wiue, 
which  would  diffiiae  an  agreeable  fragrance.  With  respect  to  this  lamp,  it  must  be  ob- 
■erred  that  it  is  to  be  considered  rather  as  curious,  and  illustrating  aome  chemical 
principles,  tban  as  particularlj  uaefuL 

Sect.  XVIL— cxa.uol  l^HTt. 
730.  In  ordinary  carnages  for  travelling,  the  light  ia  an  oil  lamp  of  the  common  laud, 
with  either  a  rooud  or  Hat  wick.  Attempts  have  been  made  to  uaa  Argand'a  lamps, 
bot  lutherto  without  success,  as  they  are  liable  to  be  extinguished  by  a  violent  draughi 
of  wind.  In  carriages  of  the  best  kind,  wax  candles  are  used  for  the  light,  on  acconot 
«f  their  superioT  deanliness,  although  their  hghl  ia  inferior  to  oil. 

The  wax  candles  arf  contained  in  tin  tobea,  through  a  bole  in  the  upper  part  of  which 
tbe  wicji  passes,  tbe  candle  being  preaaed  upward  as  it  is  consumed,  by  a  spiral  spring. 
In  dress  camagea  tbe  lamps  are  more  omanaentel,  consisting  of  circular  boxes  of  glass, 
in  which  are  boned  wax  candles.  Tbe  lampe  of  travelling  carriages  are  square,  and 
hare  wooden  slides  to  shut  before  the  glass  in  the  day :  sometimea  they  have  re  '  — '  — 
SicT.  XVUI.- 
«  either  of  the  vase  kind,  when  small,  a 


of  panes  of  glass  in  frames,  aa  c  andd;  and  the  lights  may  b&  in  the  first  ci 
lamps  with  one  or  more  wichs,  or  Argand  lamps,  when  a  atronoer  liiht  is  required. 
Of  course,  it  is  essential  that  a  supply  of  air  shall  be  given  to  the  light  by  proper  open- 
ings in  the  containing  vessel.  A  glass  is  auapended  over  the  lamps,  when  they  aj 
Aigand's,  to  collect  tbe  smoke,  which  otherwise  would  blacken  the  ceiling. 


T  they  a 


SacT.  XIX.- 
TVX  Caielatra  are  eUganl  itanit,  or  sapports,  to  place  lampa  upon,  ■ 
stands  terminated  at  the  top  by  branches  for  caudles.  Such  atanda  were 
Dae  among  the  ancients,  from  whom  we  have  adopted  them.  Of  antique  candelabra, 
great  noBibers  have  been  found  in  Italy,  and  form  some  of  the  liDeat  examples  of  ex- 
qiuaite  taste  in  design  and  execution.  They  are  of  two  lunda  :  those  of  a  lar^  size  In 
marble,  as  a,  j^.  146,  which  were  used  in  temples  or  in  large  halls,  and  aometmiea  con- 
tained braziers,  or  basins  on  the  top,  for  holding  combustibles.  Some  of  these  beat  a 
reeemldance  to  altara,  and  were  perbapa  used  for  boming  incense.  A  very  fine  antique 
maride  candelabrum  may  be  seen  in  the  Townley  Collection  in  the  British  Museum. 
"Tbe  olfaer  kind  was  of  bronze  or  other  metals,  as  b,  c,  of  a  more  slender  form,  and 
were  chiefly  employed  in  domestic  edifices.  Great  numbers  of  them  have  been  found 
in  the  escavations  in  Herculaneum  and  Fompeii,  and  are  to  be  seen  in  the  museum  of 
Portid.  In  man;  of  tbeae  the  ahaila  represent  a  knotted  cane,  or  a  spiry  branch,  with 
nmiealed  shoots  and  leaf  stalks.  They  may  be  cited  aa  instances  of  the  taste  with 
which  the  ancients  adapted  ornaments  to  things  of  conunon  use,  at  the  aame  time  pre- 
serving the  type  of  the  objects  which  gave  rise  to  any  useful  invention.  Cicero  informs 
OS  that,  in  Sicily,  no  great  bouse  was  without  some  of  these  utensils,  made  of  silver. 
In  modem  times,  the  invention  of  candles  occasioned  this  kind  of  elegant  fumit<ire  to 
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Kg.,  ita. 
fa  ant  of  we.  In  Ital;,  the  practice  of  placing  ntmd  the  altan  ia  chnrehea  luf 9 
chandeliers  to  hold  wax  candles  seems  to  be  in  an  imitation  of  ancient  cnstonu,  and 
the  stie  and  ah^ie  of  some  of  these  preserve  a  toleraU;  just  idea  of  the  ancient  can- 
delabia ;  but  they  differ  esaeutially  firom  them,  in  having  a  socket  for  the  candle,  and 
itill  more  in  the  oboice  of  forms  and  taste  of  omanient.  Of  late,  it  has  been  the  fashion 
here,  in  the  houses  of  the  nobiUt;  and  wealthy,  to  have  candelabra  in  elegant  apart- 
ments, to  support  lights  of  varions  kinds,  and  many  of  thsee  are  accnralely  copied  from 
the  Bnlttjue,  or  designed  in  the  same  stjie. 

SiCT.  XX.— TEIT  IHTINBl    LISHTB. 

TS3,  The  intensity  of  the  light,  in  some  cases,  is  xerj  important ;  and  this  has  occa- 
sioned some  very  accarate  experiments  to  be  made  upon  the  various  substances  em- 
ployed for  producing  light.  The  various  animal  and  vegetable  oils  have  been  tried,  of 
which  spermaceti  Oil  has  been  found  to  give  the  most  light :  cocoanut  oil  ia  inferior. 
Qas  has  likewise  been  tried,  but  nothing  was  gained  in  intensity  of  light. 

m.  In  lifhlhtnuei,  it  is  not  only  necessary  to  have  a  strong  light,  that  may  be  seen 
at  a  great  distance,  but  it  is  required  likewise  to  have  the  lights  varied,  so  that  the  light 
oronellghthoDse  ijiall  bedistingnishablefrom  that  of  another.  For  this  purpose,  three 
kinds  of  lights  are  employed :  a  fixed  white  light ;  a  revolving  light,  which  shall  appear 
and  disappear  for  a  minute  or  two  alternately ;  and  likewise  coloured  lights ;  the  latter 
are  produced  by  the  use  of  coloured  glasses. 

7M.   TU  eonccnlTK  vick  lamp,  wiJA  a  double  carrent  of  air,  was  first  invented  by  the 

writer  of  this  article,  npward  of  thirty-five  years  ago,  and  was  announced  by -Sir  H. 
Davy,  at  the  Royal  Tosthntion,  as  very  useful  for  chemical  purposes ;  aflbrdiog  amuch 
■lore  intense  host  and  light  than  any  lamp  at  that  time  made.  It  consists  of  two  ctr- 
eolar  wicks,  like  Argand's,  one  within  the  other,  and,  of  course,  two  concentric  flames, 
A  great  many  of  them  were  sold  by  Messrs  Accura  and  Garden,  Compton-street,  Lon 
don,  for  ohemical  purposes.  A  lamp  on  the  same  principle,  with  four  concentric  wicka, 
has  since  been  constructed  by  M.  Fresnri,  for  lighthouses,  which,  according  to  Dr. 
Brewster,  gives  a  light  equal  lo  forty  common  Argand  flames.  An  inconvenience  in 
the  use  of  them  douue  wicked  lamps,  when  used  for  ordinary  light,  \\ 
they  produce,  which  is,  however,  very  advantageous  in  a  chemical  laboratory. 
—  canUpr-'--^'-- 


e  heat 


7Se.  Tktm 


<c  light  iKnt  tan  be  produced  ia  that  known  here  i^  the  n; 


-if  hydrogen  gas,  brought  into. union,  m  an  ignited  state,  upon  a  small  ball  of 

lime.  The  light  produced  is,  indeed,  so  intense  as  lo  be  insupportable  to  the  eye.  By 
a  small  ball  of  Ihne,  only  three  eighths  of  an  inch  in  diameter,  so  brilliant  a  light  ia 
emitted,  tliat  it  is  equal  to  thirteen  Argand  lamps  united,  or  ISO  wax  candles.  "Tbia 
light  has  been  snccessfiilly  employed  in  various  ways ;  as  signals,  in  surveying ;  in 
lighthouses ;  and  in  iDominating  the  microscope,  br  which  means  an  extraoidfinai? 
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magnifnnjS  powei  ean  be  naed.  Ezlubttions  of  these  mieroeoopes  are  nofw  well  known : 
the  hght  is  in  that  caae  passed  through  a  lens,  and  it  throws  the  images  of  objects 
magnified  from  10,000  to  ISOO,000  times,  in  the  manner  of  a  solar  mioroseope,  upon  a 
disk  of  foarteen  feet  in  diameter.  It  is  proper  to  mentioB  that  the  original  invention 
of  this  Ught  does  not  appear  to  belong  to  Lient.  Drammond,  as  it  has  been  claimed  by 
Prof  SiSiman,  of  North  America. 

737.  £i  Ike  erignuU  Bude  light,  inrented  b^  Mr.  Onmey,  the  light  was  produced  by 
passing  a  stream  of  oxygen  gas  throogh  the  wick  of  an  Argand  oil  lamp ;  in  oonse- 
qnenoe,  a  most  intense  and  beantifnl  light  was  formed.  Bat  the  light  now  known  as 
the  Bode  li^t  is  stated  to  be  **  nothing  more  than  an  ordinary  gas  iune  from  throe 
or  more  large  concentric  Argand  burners,  the  air  passing  up  through  the  centre  being 
only  atmospheric  air,  with  chimneys  and  reflecting  apparatus  of  partkmlar  construc- 
tion.'' In  this  latter  case,  the  principle  appears  to  liaTc  been  borrowed  from  the  con- 
centric wick  lamp  described  above.  The  Bude  light  has  been  found  very  adTantageoue 
in  large  interiors,  such  as  the  House  of  Commons,  and  chnrohes. 

SSCT.  XXL— llAKAflBMBVr  OT  LAMPS. 

728.  From  the  grt/tt  ktat  wkkh  fixed  oil  gtvew  out  in  hwrmtur,  it  seorehes  snd  ehan  tht 

wie&,  changing  its  textnro,  so  that  it  does  not  imbibe  the  ofl  so  fast  as  at  first.    The 

oil  also  depowtes,  and  particulaiiy  the  impure  oils,  a  quantity  of  caibonaceous  matter 

npon  the  wick,  wliich,  constantly  accumulating,  clogs,  it  to  such  a  degree  that  the  ofl 

cannot  ascend,  cansiag  the  lamp  to  bum  dim.  On  this  acoonnt,  after  a  lamp  has  burned 

a  certain  time,  it  is  necessary  to  cut  off  the  portion  of  the  wick  that  has  been  so  acted 

upon,  and  to  fcmdle  the  portion  below  it.    This  is  called  trtmnung  thf  triek.    A  remedy 

for  this  has  been  attempted  by  making  the  wick  of  incombustiUe  materials,  as  asbestos 

or  wire ;  but  this  has  not  succeeded.    There  is,  howerer,  a  considerable  difiEerence  in 

rarioos  otb,  with  respect  to  their  liability  to  clog  the  wick.    The  purer  the  oil,  the 

better  wCD  be  the  light  it  giTes ;  and  it  win,  in  general,  in  the  best  lamps,  be  found 

moet  economical  to  use  the  best  oil  instead  of  the  cheapest ;  bad  ofl  occasioning 

smoke,  much  trouble,  and  injury  to  the  lamps. 

7S9.  haimf  m  idUcA  the  tneks  lie  horizontaUy,  and  that  come  in  contact  with  the  air, 
are  not  so  luMe  to  gather  this  accumulation  of  coaly  matter  as  those  which  are  up- 
right The  wick  of  the  Argand  lamp  also  collects  Tery  little,  on  account  of  the  current 
of  air  inside  and  outside  the  flame.  A  number  of  small  wicks,  placed  near  together, 
win  not  accumulate  so  much  black  matter  as  a  single  large  wick,  because  in  the  smiJl 
wicks  the  air  penetrates  into  the  group  of  flames. 

730.  Alikcugh  fixed  od  remaina  fluid  at  our  ordinary  temperoJtiKre,  yot  it  eongegU  in  9ery 
toU  wemther.  It  becomes  thick,  hnd  though  not  quite  solid,  yet  too  much  so  to  be 
drawn  up  by  the  wick.  When  it  is  found  in  this  state,  it  must  be  placed  at  a  little  dis- 
tance from  the  ts^  to  make  it  become  liquid.  It  may  be  interMting  to  mention  that 
the  thickening  of  the  ofl  by  cold  is  an  imperfect  kind  of  crystallisation ;  and  that  Dr. 
daike  found  at  one  time,  that  it  had  formed  regular  crystals ;  the  temperature  86°. 

731.  In  Ae  moMigement  of  the  nmpk  lamp,  sereral  things  are  necessary  to  be  obeerr- 
ed.  The  wick  should  not  be  twisted  too  much,  forMf  it  be  too  compact  the  ofl  wiU  not 
rise  readily  in  it ;  nor  should  it  be  too  loose,  for  this  wUl  cause  the  capillary  attracting 
power  to  raise  too  mudi  ofl.  With  regard  to  the  distance  of  the  flame  from  the  sur- 
face of  the  ofl,  if  it  be  too  near,  too  much  ofl  wfll  be  raised,  more  than  can  be  readily 
eonsumed ;  in  consequence  the  light  win  be  weak,  and  the  flame  wifl  be  in  danger  of 
oetng  put  out.  If  the  distance  be  too  great,  the  capiflaiy  attraction  win  not  raise  c^ 
enough.  From  this  it  is  obrious  that  most  lamps  require  constant  attention  to  the 
wick,  otherwise  the  light  will  be  reiy  unequal.  It  is  an  improvement  to  haye  the  wick 
pass  through  a  Tery  short  tube,  which  assists  in  raising  ofl  equally. 

73S.  Cotton  iM  fovind  to  he  the  beet  material  for  fomnng  wick* ;  so  remarkably  is  this  the 
ease,  that  span  cotton  was  imported  from  the  Levant  for  the  wicks  of  lamps  in  Eng- 
land, ages  before*  it  was  made  use  of  l^  the  weaver. 

733.  Argand  lamps  require  partieular  care.  It  is  necessary  that  they  should  be  trim* 
med  dafly ;  and  they  should  be  thoroughly  cleaned  out  twice  or  thrice  every  year  by 
pouring  warm  water  into  them,  having  a  little  pearlash  dissolved  in  it ;  this  wiU  bring 
away  the  ofl  that  has  thickened  and  coUected  in  the  tubes,  thus  clogging  them  up  and 
preventmg  the  passage  of  the  ofl  and  air.  The  alkali  or  pearlash  in  this  operation  oom- 
bfoes  with  the  oil,  and  forms  a  soap,  which,  being  soluble  in  water,  easflv  comes  out  by 
agitation.  Warm  water  alone  might  melt  the  ofl,  but  it  could  not  dissolve  and  bring  it 
away  iifce  the  alkali. 

It  is  also  necessary,  in  trimming,  that  the  wick  should  be  cut  perftetly  level  with 
aeissois ;  any  ragged  bits  on  the  edge  of  the  wick  occasion  the  flame  to  be  uneven  and 
to  amoke  in  some  places.  Care  should  be  taken  that  the  holes  through  which  the  air 
is  snnplied  to  the  interior  of  the  flame  are  not  stopped  up,  as  they  are  apt  to  be,  with 
bits  of  eotton,  tow,  and  ofl,  during  the  cleaning  and  trimming ;  if  they  are  clogged,  the 
sulkily  of  air  is  not  sufllcient,  and  the  lamp  wiU  smoke. 
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SKCT    XXII. — ^BZPBDITIOUS  MBTHODB    OF   PR00t7BIN0    LIORT. 

734.  There  are  many  occasions  when  there  is  a  necessity  for  procuring  a  light  when 
no  ^re  is  at  hand ;  either  for  the  purpose  of  kindling  a  fire,  or  of  lighting  a  lamp  or  can- 
dle ;  and  though  most  of  these  methods  are  nownretty  well  known  in  this  country,  yet 
it  wiU  be  proper  to  kay  something  respecting  them,  to  point  out  the  advantages  of  eactv 
and,  in  some  cases,  the  danger  in  using  them. 

735.  FlifU  and  stul.  This  simple  and  ancient  method  of  procuring  a  light  is  still  one 
of  the  best,  notwithstanding  several  late  inventions  have  some  advantages.  The  fiint 
made  use  of  is  of  the  same  kind  as  is  used  in  muskets  and  fowling-pieces,  but  the  pieces 
are  of  a  larger  size,  and  are  made  somewhat  of  a  wedge  form,  for  the  convenience  of 
striking  fire  more  readily ;  this  kind  of  flint  is  found  nowhere  but  in  the  ch^k  strata. 
The  steel  usually  employed  is  made  of  a  convenient  form,  and  should  be  well  temper- 
ed ;  an  old  file  will  do  as  a  make-shift  upon  occasions  when  no  proper  steel  is  to  be  bad. 

It  is  important  that  the  tinder  should  be  carefully  burned  and  kept  diy ;  the  brim- 
stone matches  are  well  known.  When  the  flint,  steel,  and  matches  are  in  perfect  or- 
der, nothing  is  more  easy  than  to  procure  a  light  by  this  apparatus,  and  its  perfect 
safety  is  a  great  recommendation ;  a  single  stroke  of  the  flint  is  generally  sufficient  to 
set  fire  to  the  tinder,  and  the  match  lights  by  slightly  blowing  up  the  ignited  tinder ; 
and  yet  how  often  do  we  hear  repeated  hammering  with  the  flint  and  steel  before  the 
desired  efl!ect  is  produced  1  The  cause  is  genersdly  this  :  the  flint,  which  is  not  ex- 
pensive, has  been  so  much  used,  that  all  its  sharp  edges  are  worn  off,  and  these  are 
necessary  to  act  upon  the  steel  *,  or  the  tinder  is  damp,  or  badly  made,  or  in  too  small 
a  quantity.  To  keep  a  tinder-box  in  order,  the  flint  should  be  renewed  when  it  is  too 
much  worn,  for  which  purpose  a  stock  should  be  at  hand,  or  by  dexterously  breaking 
one  of  the  sides  with  a  hammer,  a  new  sharp  edge  may  be  procured.  For  keeping 
bad  tinder  there  is  no  excuse.  The  cause  of  the  appearance  of  sparks  of  fire  when  flint 
and  steel  are  struck  against  one  another  deserves  to  be  explained.  The  sparks  do  not 
come  from  the  flint,  as  is  frequently  supposed;  but  they  are  little  chips  of  steel  which 
are  cut  pfl^  by  the  sharp  edge  of  the  flint,  the  heat  proddced  by  the  sharp  blow  or  fric- 
tion of  the  flint  and  steel  together  being  so  great  as  to  set  fire  to  and  melt  in  a  r^  hot 
state  the  little  bits  of  steel  struck  oflT;  for  steel  is  really  an  inflammable  substance,  al- 
though a  piece  of  it  cannot  be  burned  in  an  ordinary  fire ;  but  to  show  distinctly  the 
inflaounability  of  steel,  it  is  only  necessary  to  throw  a  pinch  of  steel  filings  into  the  fire 
or  across  the  clear  flame  of  a  lamp,  and  it  will  be  seen  that  they  burn  with  a  vivid  light. 
To  prove  that  the  sparks  are  only  little  red  hot  and  fused  bits  of  steel,  strike  them  over 
a  sheet  of  white  paper,  and  having  collected  them  when  cold,  examine  them  by  a  goo«l 
magnifying-glass,  and  it  will  be  seen  that  every  one  of  these  consists  of  a  little  rounded 
ball  of  black  scoriaceous  iron  or  steel,  that  has  been  burned,  and  rendered  brittle,  and 
is  analogous  to  those  which  fly  oflfin  smiths'  shops  when  h^nmering  iron. 

Tinder  is  linen  rags  reduced  to  charcoal,  which  is  hiore  inflammable  than  the  rag 
itself.  The  heat  of  this,  however,  in  so  small  a  quantity,  is  not  sufficient  to  set  fire  to 
wood ;  and  therefore  the  ends  of  the  matches  are  covered  w^ith  sulphur,  which  kindles 
with  the  small  degree  of  heat  excited  by  blowing  the  tinder.  When  once  the  sulphur 
or  brimstone  is  perfectly  kindled,  it  sets  the  wood  on  fire.  It  may  be  observed  that  the 
temperature  of  Uie  blue  flame  of  the  sulphur  is  inferior  to  the  bright  flame  of  the  wood 
in  the  match,  since  the  former  will  fail  in  kindling  many  substances  that  the  latter  will 
set  on  fire  *,  as,  for  instance,  the  wick  of  a  candle.  In  cases  where  no  tinder  can  be 
procured,  other  light  inflammable  substances  may  be  used ;  as  extremely  dry  leaves ; 
cabinet-makers  sometimes  employ  very  fine  deal  shavings. 

736.  German  tinier  or  amadou,  which  is  so  easily  ignited  by  a  spark  from  the  flint  and 
steel,  is  made  of  a  species  of  fungus  called  Boletus  iffnarhu,  ihaX  grows  upon  the  barks 
of  trees.  It  is  beaten  well  to  midEe  it  soft  and  pliaUe,  and  then  boiled  in  a  solution  of 
saltpetre  to  render  it  more  liable  to  catch  fire.  The  Germans  use  it  much  for  lighting 
iheiiC  tobacco-pipes ;  and  sometimes  keep  it  burning  all  night  for  this  purpose,  a  prac 
tice  extremely  dangerous. 

Loosely-twisted  cotton,  dipped  in  a  solution  of  nitre,  has  been  found  to  prove  a  sub- 
stitute for  the  amadou,  and  to  kindle  equally  well. 

737.  Tke  match  syringe  is  a  mode  of  lighting  tinder  by  condensed  air.  A  small  piece 
of  tinder  is  put  into  the  end  of  a  metal  tube,  and  the  bottom  screwed  on ;  into  the  other 
end  a  piston  that  fits  tight  is  inserted ;  when  this  is  forced  suddenly  to  the  bottom, 
where  the  tinder  is  lodged,  the  latter  is  ignited,  and,  by  unscrewing  the  bottom,  may 
be  taken  out  ready  to  kindle  a  match.  This  curious  effect  is  owing  to  the  disengage- 
ment of  the  latent  heat  contained  in  the  air,  condensed  or  compressed  by  the  syringe. 

738.  A  iuming-glase  aflfords  another  method  of  obtaining  a  light  when  the  sun  is  suf- 
flcienily  powerfiU.  This  is  a  convex  lens  of  glass,  which,  by  conveying  all  the  rays  of 
the  sun  that  fall  upon  it  into  a  small  space  at  its  focal  distance,  occasions  a  degree  of 
boat  in  proportion  to  the  size  of  the  lens.  A  glass  of  an  inch  and  a  half  in  diameter* 
•r  even  less,  is  sufficient  to  set  fire  to  any  light  inflammable  substances,  of  which  am- 
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adoQ  or  German  tmder  is  the  best.  Very  large  lenses  are  capable  of  ezeitioff  a  degree 
Irf*  heat  superior  to  that  of  a  furnace ;  the  most  powerful  glass  of  this  kind  was  thos 
made  some  jeara  ago  by  Mr.  Parker  of  Fleet^street. 

739.  The  air  lamp  was  an  apparatus  for  procuring  an  instantaneous  light  by  acting  on 
inflammable  air  by  electricity ;  the  inflammable  gas  was  contained  in  the  lower  part  oi 
the  Tessel,  and  was  forced  out  through  a  pipe,  when  it  was  wanted,  by  the  pressure  of 
water  in  the  upper  part.  An  electrophorus  was  at  the  same  time  made  to  give  a  spark, 
which  fired  the  gas  and  produced  a  flame.  It  was,  however,  found  diflScult  to  keep  in 
order,  and  there  was  some  danger  of  explosions ;  it  is  not  now  used.  See  Rees's  Cy- 
eiop.,  art.  Air. 

740.  Gardens  pUttinuTn  hght.  A  very  curious  discoTery  was  made  in  1824,  by  Pro- 
fessor Dobreiner,  of  Jena,  who  found  that  platinum,  prepared  in  a  spongy  form,  pos- 
sessed the  singular  property  of  causing  a  jet  of  hydrogen  gas  thrown  upon  it  to  inflame 
in  consequence  of  its  union  with  the  oxygen  of  the  atmosphere  ;  and  the  heat  thus 
excited  is  sufficient  to  render  the  platina  red  hot,  at  which  a  match  may  be  lighted. 
Upon  this  principle  an  apparatus  for  procuring  an  instantaneous  light  has  been  cod- 
straeted  by  Mr.  Garden,  272  Oxford-street,  London,  as  follows : 
f  and  6,  ^.  147,  are  two  glass  vessels,  the  neck  of  the  upper 
one  being  fitted  air-tight  into  the  lower  by  grinding.  A  hollow 
cylinder,  e,  is  fixed  upon  the  neck  of  the  vessel  s,  and  reaches 
more  than  half  way  down  into  b ;  round  this  tube  a  piece  of  zinc 
is  wrapped.  A  quantity  of  diluted  sulphuric  acid  is  poured  into 
the  vessel  ^,  which,  acting  upon  the  zinc,  produces  the  hydro- 
gen, which  rises  to  the  top  of  the  vessel,  but,  not  being  able  to 
escape,  it  collects  there,  and  forces  the  acid  to  ascend  through 
the  tube  into  ttke  upper  vessel,  the  air  in  which  escapes  through 
the  stopper  loosely  fitted.  As  soon  as  the  production  of  hydro- 
gen has  gone  on  so  far  as  to  occasion  the  acid  to  descend  to  the «' 
lower  part  of  the  zinc,  all  farther  action,  of  course,  ceases,  andy-r^ 
the  upper  part  of  a  remains  filled  with  the  gas.  From  this  part 
if  the  vessel,  a  tube,  d,  projects,  furnished  with  a  stop-cock, 
ind  the  extremity  of  this  tube  turns  downward,  terminating  in 
e,  where  a  jet  of  hydrogen  issues  on  opening  the  cock.  Imme* 
diateJy  below  this  is  a  little  cup,  /,  to  hold  the  spongy  platina ; 

.  aod  this  cup  may  be  moved  farther  ofif  or  nearer  by  means  of  Fig.  I47. 

the  wire,  g,  which  slides  up  and  down  through  a  collar.  When  a  hght  is  wanted,  the 
eoek  is  turned,  a  jet  of  hydrogen  falls  upon  the  platina,  which  inflames  the  hydrogen, 
md  is  itself  noade  red  hot,  and  capable  of  igniting  a  match.  This  glass  apparatus  is 
sometimes,  for  security,  fitted  up  in  a  mahogany  frame  of  elegant  form,  and  is  ex- 
tremely convenient  in  a  library  or  bedchamber,  being  quite  free  from  the  usual  objec- 
tions to  apparatus  of  this  kind.  It  will  continue  fit  for  use  until  the  zinc  becomes 
quite  dissolved  or  the  acid  saturated,  when  it  must  be  replenished  «rith  these  materi- 
als. The  Uttle  cup  with  platina  is  secured  from  damp  and  dust  by  a  brass  cap ;  and 
should  the  platina,  by  dampness,  lose  its  property  of  igniting  the  gas,  it  may  be  restored 
by  heating  it  on  the  blade  of  a  knife  over  a  spirit  lamp,  or  clean  candle. 

The  spongy  platina  is  prepared  by  moistening  the  muriate  of  ammonia  and  platina 
with  a  concentrated  solution  of  ammonia ;  the  paste  formed  is  to  be  heated  to  redness 
in  an  earthen  or  platina  crucible. 

741.  Pyrophorus.    Several  prepared  substances  take  fire  on  exposure  to  air,  without 
the  ap]riication  of  heat,  which  were  formerly  used  occasionally  for  obtaining  a  light :  a 
substance  of  this  kind  was  called  by  chemists  pyrophorut ;  and  though  better  methods 
have  since  been  invented,  it  may  be  useful,  on  some  particular  occasions,  to  be  ac- 
quaint^ with  their  composition.    Romberg's  pyrophorus  was  the  oldest  discovery  of 
this  kind.    It  was  n^e  by  mixing  three  parts  of  alum  with  two  or  three  parts  of 
honey,  floor,  sugar,  or  any  animal  or.  vegetable  matter :  this  mixture  is  to  be  heated  in 
a  erucible  till  the  mass  is  burned  black;  or,  to  save  trouble,  burned  alum  may  be  mixed 
at  once  with  charcoal  powder.    This  is  now  to  be  put  into  a  vial,  or  a  matrass,  with 
a  neck  six  inches  long.    The  vessel,  however,  must  not  be  charged  above  three  quar- 
ters full :  it  is  then  to  be  put  into  a  crucible,  and  surrounded  by  sand ;  the  crucible  is 
to  be  pot  into  a  furnace  among  red-hot  coals,  and  kept  in  a  red  heat  for  a  quarter  of 
an  hour,  till  a  sulphureous  blue  vapour  appears,  and  the  fire  is  to  be  kept  up  till  this 
disappears.    The  matrass  is  next  to  be  removed,  and  its  mouth  kept  closed  for  some 
time.    The  powder  is  then  to  be  taken  out  and  kept  in  a  vial,  with  a  glass  stopper.    A 
littJe  of  the  pyrophorus  shaken  out  on  an  easily-inflammable  substance,  such  as  dry 
cotton,  will  set  it  on  fire  inunediately.    A  very  good  pyrophorus  may  be  made  by  sim- 
ply mixing  three  parts  of  alum  with  one  of  wheat  flour,  calcining  them  in  a  common 
Tial,  well  stopped  with  a  good  cork,  when  cold. 

742.  Phosphoric  fire  bottles.    Pliosphorus  takes  fire  very  readily  when  rubbed,  which 
•roperty  has  been  employed  in  procuring  an  instantaneous  light.    A  common  match  is 
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dipped  into  a  smaJi  bottle  containing  phosphorus,  a  minute  portion  of  which  adheres  lo 
it ;  the  match  is  then  rubbed  lightly  upon  a  smooth  piece  of  cork,  which  causes  instant 
combustion.  The  manner  of  putting  in  tlie  phosphorus  is  the  following:  a  very  small 
glass  vial  is  procur^  and  any  substance  put  in  to  fill  it  within  a  small  distance ;  then 
eighteen  or  twenty  grains  of  phosphorus  is  cut  into  small  pieces  and  put  into  the  re* 
maining  part  of  the  vial,  leaving  room  for  the  cork.  The  part  of  the  vial  containing 
the  phosphorus  is  heated  cautiously  with  a  blowpipe  till  the  phosphorus  melts,  and  the 
bottle  is  completed.    These  fire  bottles  are  rather  dangerous. 

743.  AJire  box  is  made  by  dipping  matches  charged  with  chlorate  of  potash  (formerly 
called  oxymuriate  of  potash)  into  sulphuric  acid,  which  causes  instant  ignition.  These 
boxes  have  been  very  much  used.  The  matches  are  prepared  by  dipping  them  into  oil 
of  turpentine,  and  diying  them ;  a  mixture  is  then  made  of  an  equal  weight  of  finely- 
powdered  chlorate  of  potash  and  flowers  of  sulphur,  to  which  is  usually  added  about 
an  eighth  part  of  vermilion,  merely  to  colour  it.  This  compound  is  then  mixed  up  with 
oil  of  turpentine  to  the  consistence  of  a  paste,  and  the  points  of  the  matches  dipped 
into  it.  Some  asbestos  is  put  into  a  very  small  vial,  and  on  that  a  few  drops  of  strong 
sulphuric  acid :  the  use  of  the  asbestos  is  merely  to  prevent  the  acid  from  doing  mis- 
chief by  spilling.  Some  use  sugar  instead  of  the  sulphur,  and  employ  spirit  of  wine  to 
make  the  paste.  Vast  quantities  of  these  are  used  in  Paris,  and  are  got  up  in  circular 
paper  cases  at  a  very  smaU  expense.  It  is  necessary  to  put  those  who  attempt  to 
make  their  matches  upon  their  guard  against  serious  accidents  which  may  happen  in 
the  process.  The  mixture  will  explode  by  friction  or  percussion  in  a  mortar,  and  the 
explosion  of  a  few  ounces  might  prove  fatal.  The  substances,  therefore,  must  be  rul^ 
bed  together  very  gently.  But  we  would  not  recommend  any  one  to  attempt  making 
these  matches,  except  they  are  well  instructed  in  the  necessary  precautions.  The 
front  of  a  shop  has  been  blown  out  by  an  explosion  of  this  kind,  and  the  operator  was 
seriously  hurt. 

744.  Pranutkeans  for  procuring  an  instantaneous  light  appear  as  little  rolls  of  paper 
that  contain  some  red  substance  enclosed  at  one  end.  When  you  wish  for  a  light  you 
lay  the  red  end  of  the  paper  on  a  table,  and  give  it  a  knock  with  a  hammer,  key,  or 
other  hard  body,  on  which  the  paper  inflames.  The  principle  upon  which  this  effect 
is  produced  is  the  following :  it  is  a  chemical  fact  that  a  mixture  of  the  substance  call* 
ed  chlorate  of  potash  with  sugar  inflanies  when  it  comes  into  contact  with  sulphuiio 
acid.  Now  the  red  substance  in  the  paper  is  this  mixture,  and  in  that  substance  there 
is  a  little  glass  hollow  bead  that  contains  sulphuric  acid.  When  the  end  of  the  paper 
roll  is  struck,  the  bead  is  broken  and  the  acid  liberated,  which  inflames  the  cUorate. 
The  making  of  prometheans  is  rather  a  difficult  operation,  and  we  would  not  reoooo- 
mend  any  one  not  well  versed  in  chemical  experiments  to  attempt  it,  as  the  substan- 
ces  are  extremely  apt  to  explode  by  handling. 

745.  Lwciferi  or  Congretes  are  matches  prepared  by  dipping  them  into  phosphoric 
preparation,  which  is  inflamed  by  being  nibbed  sharply  on  a  piece  of  glass  paper,  or 
any  other  rough  substance.  They  are,  perhaps,  on  the  wIk^,  the  most  convenient 
and  the  safest  of  any  contrivance  of  this  kind,  as  they  are  not  liable  to  spoil  by  keep- 
ing, nor  to  inflame  spontaneously.  They  are,  at  present,  sold  at  a  very  low  prioo. 
For  safety,  they  should  be  kept  in  a  metal  case,  as  friction  by  some  accident  may  aei 
them  on  fire 


CHAPTER  V. 

ILLUMINATION  BT  MEANS  OF  OAS. 


746.  History  of  ^as  light. — Illumination  by  means  of  inflammable  gas  aJffbrds  one  oi 
the  most  striking  mstances  of  the  adaption  of  scientific  diaeovery  to  the  oomfinrta  and 
elegances  of  life ;  and  it  is  the  more  remarkable,  aince  this  vast  imfiroTemeitf  is  at 
together  within  the  memory  of  many  persons  now  living. 

747.  It  had  been  shown  by  Dr.  Clayton,  in  1688,  that  the  air  which  oomee  fvom  bito- 
minons  coal,  when  subjected  to  a  red  heat  in  a  retort,  is  iiuflamaiable,  and  Imma  with 
a  bright  flame.  Dr.  Watson,  bishop  of  LlandaflT,  also,  in  hia  "  Chemical  Essays,"  men* 
tions  his  having  ignited  gas  produced  by  the  distillation  of  coaL 

748.  Mr,  Murdoch,  engineer  to  Messrs.  Watt  and  Boulton,  was  the  first  person  who  jwt 
tn  practice  the  idea  ofproducvng  light  on  an  extensive  scale  by  means  of  tkis  gas.  He  oom- 
meneed  his  experiments  on  this  subject  in  179S,  when  he  applied  it  to  the  lighting  of 
his  own  house  at  Redruth,  in  Cornwall ;  and  afterward  to  that  of  the  extensive  maa- 
nfactory  of  Watt  and  Boulton,  at  Soho,  near  Birmingham,  on  the  occasion  of  the  cele- 
bration of  the  peace  of  Amiens  in  1798.  But,  notwithstanding  these  successful  experi- 
ments, and  also  that  several  manufactories  in  Birmingham,  Manchester,  and  other 
towns  were  lighted  with  gas,  under  the  superintendence  of  Mr.  Murdoch,  an  account 
of  which  was  published  in  the  transactions  of  the  Royal  Society  in  1808,  so  little 
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the  pnbtie  in  general  aeqaainted  with  the  merits  of  this  inTention,  thst,  a  few  yean 
afterward,  Mr.  Wmdaor  exhibited  the  gas  light  in  London  as  an  inTention  of  his  own ; 
at  least,  it  was  so  understood  generally ;  and  it  was  at  that  time  looked  upon  l^  most 
persons  mereij  as  a  speculation  calculated  to  delude,  and  not  likely  to  be  carried  to 
the  extent  that  was  repreaented.  The  continual  and  successful  exhibition  of  this  kind 
of  light,  however,  at  the  Ltyoeam  Theatre,  and  in  Pall  Mall,  induced  many  to  inquire 
into  and  discuss  its  merits,  and,  at  last,  a  company  was  fonned  for  the  purpose  of 
lighting  the  streets  of  London.  The  success  of  the  project  is  too  well  known  for  li 
to  cany  its  history  farther.  We  shall  only  obserre  that,  at  present,  the  number  of  gas 
lamps  for  lighting  the  streets  is  upward  of  168,000,  and  that  above  200,000  chaldrons 
of  coab  are  annnaDy  emidoyed  in  generating  the  gas. 

749.  Nature  of  coal  gas.  We  hare  already  explained  that  the  flame  from  coals  bum- 
iog  in  a  common  fire  proceeds  from  the  combustion  of  the  carburetted  hydrogen  gas 
that  is  Tolatilised  and  set  free ;  and  every  one  must  have  observed  that,  occasionally, 
jets  of  flame  from  some  parts  of  the  coal  are  extremely  bright,  proceeding  from  very 
pore  gas.    It  was  natural  to  imagine  that,  if  this  gas  could  be  collected  by  any  means 
in  proper  reservoirs,  and  afterward  forced  out  through  small  apertures,  it  might  serve, 
K^en  set  on  fire,  for  the  purpose  of  illumination  instead  of  lamps  or  candles.    To  ef- 
fect this,  a  quantity  of  coal  is  introduced  into  a  closed  vessel,  generally  of  iron,  placed 
in  a  proper  fixmace,  by  which  it  is  heated  so  as  to  throw  out  the  volatile  parts,  which 
are  conliucted,  by  means  of  pipes  leading  from  the  vessel,  to  the  place  where  it  is  to 
be  burned.    But  as  all  the  products  of  the  coal  are  not  proper  for  combustion,  and 
some  of  them  are  injurious,  the  gas  is  first  conducted  into  vessels,  where  it  is  purified 
by  several  processes.    After  this  it  is  passed  into  a  recipient  called  a  goMonuUr,  from 
whence  it  is  sent  to  the  various  places  where  it  is  to  supply  light.    A  familiar  idea 
may  be  formed  of  this  process  by  a  very  simple  experiment.    Put  a  few  bits  of  good 
eoai  into  the  bowl  of  a  tobacco  pipe,  and  cover  the  top  of  it  with  pipeclay  made  into  a 
thick  paste.    When  this  is  dry,  introduce  the  bowl  of  the  tobacco  pipe  between  the 
bars  of  the  grate  into  a  clear  part  of  the  fire,  aad  let  it  remain  tUl  the  whole  is  red  hot. 
Apply  now  a  lighted  taper  to  the  end  of  the  stem  of  the  pipe,  and  a  flame  will  be  seen, 
occasioned  by  the  inflammable  gas  that  issues  from  the  decomposition  of  the  coal- 
After  the  whole  of  the  flame  has  burned  out,  the  bowl  will  contain  only  coke. 

750.  JTlcre  are  geweral  varielieo  of  injlammable  got.  Pure  hydrogen  gas,  such  as  is 
produced  by  the  action  of  diluted  sulphuric  acid  on  filings  of  iron  or  zinc,  is  extremely 
iaflanunable ;  but,  thou^  it  affords  much  heat  when  burning,  its  flame  is  too  feeble  to 
be  employed  for  artificial  iUumination.  The  hydrogen  that  comas  from  ooal  by  the 
above  process  is  united  to  a  quantity  of  carbon,  and  is  called  carbwretted  hydrogen^ 
which  bums  with  a  bright  white  flame.  It  is  supposed  that  it  is  the  combustion  of  ths 
carbon  that  gives  out  the  greatest  quantity  of  light ;  for  the  greater  the  proportion  of 
carbon  the  greater  is  the  fight.  There  are  two  varieties  of  carburetted  hydrogen ;  one 
having  more  carbon  than  the  other  :  that  which  has  the  most  carbon,  called  bi-<arbu>-> 
reOU  kydrogex,  or  oUfant  gas,  gives  the  greatest  light ;  the  other  is  usually  termed  light 
earbttreited  hofdrogen,  and  is  the  same  as  what  rises  in  bubbles  from  the  mud  of  marshy 
places  when  stirred.  The  gaseous  products  from  coal  consist  of  a  mixture  of  these, 
with  some  others ;  and  a  great  deal  of  the  beauty  of  the  light  obtained  from  coal  de- 
pends upon  the  kind  of  coal  employed,  the  modes  of  conducting  the  process  of  decom- 
position in  the  retorts,  and  likewise  of  purifying  the  gas  afterward.  It  seldom  occurs, 
in  domestic  economy,  that  Uiis  gas  is  prepared  by  an  individual  for  priTate  use ;  but 
there  are  cases,  in  very  large  establishments,  where  this  is  desirable.  We  shall  de- 
scribe, in  general,  the  nature  of  the  decomposition  of  coal  for  this  purpose,  as  stated 
by  Dr.  Ure. 

751.  "  When  coals  are  heated  in  a  cast-iron  retort  to  ignitiony  the  progress  of  decomposi- 
tion is  as  follows  :  First,  and  before  the  retort  becomes  red  hot,  steam  issues  along 
with  the  atmospheric  air.  When  the  retort  begins  to  redden,  coal  tar  distils  in  con- 
siderable quantity,  with  some  combustible  gas,  of  which  hydrogen,  mixed  with  anwno- 
maeal  gas,  forms  a  part  The  evolution  of  gas  increases  as  the  retort  becomes  hotter, 
with  a  contmual  production  of  tar  and  ammoniacal  liquor,  as  well  as  of  sulphureous 
acid,  from  the  pyrites  of  the  coal,  which  unites  with  the  ammonia.  When  the  retort  has 
come  to  a  bright  cherry-red  heat,  the  disengagement  of  gas  is  most  active.  By-and-by 
the  gaseous  production  diminishes,  and  eventually  ceases  entirely,  although  the  heat 
be  increased  In  the  retort  carbonised  coal  or  coke  remains,  while  tar  is  found  at  the 
bottom  of  the  receiver,  covered  with  the  ammoniacal  liquor,  and  combined  with  car 
hooic  and  solphnreous  acids,  and  sulphuretted  hydrogen. 

••  It,  during  this  distillation,  the  combustible  gas  be  collected  and  examined  at  the 
several  stages  of  the  process,  it  is  found  to  differ  extremely  in  its  luminiferous  powers. 
That  which  comes  off  before  the  retort  has  acquired  its  proper  temperature  gives  a 
feeble  light,  and  resembles  the  gas  obtained  by  the  ignition  of  moist  charcoal,  consist- 
iflg  chiefly  of  hydrogen.  That  evolved  when  the  retort  has  just  acquired  throughout  a 
vivid  red  hsat  is  the  best  of  all,  consisting  chiefly  of  bi-carburetted  hydrogen,  or  defiant 
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gas.  From  good  coal  it  consists,  for  example,  in  100  measnres,  of  13  of  defiant  gas, 
82*6  of  carbuietted  hydrogen,  1 1-0  of  carbonic  oxyde,  1*3  of  azote ;  the  mixture  having 
a  specific  gravity  of  0-650.  At  a  later  period,  as  after  five  hours,  it  contains  7  meaa- 
ures  of  defiant  gas,  66  of  carburetted  hydrogen,  11  of  carbonic  oxyde,  21*3  of  hydro* 
gen,  4-7  of  azote  ;  the  specific  gravity  of  the  whole  being  0*500.  Towards  the  end  of 
the  operation,  as  after  ten  hours,  it  contains  20  measures  of  carburetted  hydrogen,  10 
of  carbonic  oxyde,  60  of  hydrogen,  10  of  azote,  with  a  specific  gravity  of  only  0*345. 
The  hydrogen  becomes  sulphuretted  hydrogen,  if  there  be  much  iron  pyrites  in  the 
coal.  The  larger  proportion  of  the  gas  is  disengaged  during  the  first  hour,  amounting 
to  about  (  of  the  whole  ;  in  the  three  following  hours  the  disengagement  is  tolerably 
uniform,  constituting  in  all  -f^^  ;  in  the  sixth  hour  it  is  i'^  *,  in  the  seventh  and  eightli 

hours  i^/ff" 

752.  "  From  these  observations  are  derived  the  rules  for  the  production  of  a  good  light  gas 
from  coals.  They  show  that  the  distillation  should  conunence  with  a  retort  previously 
heated  to  a  cherry  red,  since  thereby  good  gas  is  immediately  produced,  and  a  portion 
of  the  tar  is  also  converted  into  gas,  instead  of  being  simply  distilled  over  into  the  con- 
denser pit ;  that  this  heat  should  be  steadily  continued  during  the  whole  operation — 
from  five  to  eight  hours  ;  that  it  shodd  not  be  increased,  especially  towards  the  end, 
for  fear  of  generating  carbonic  oxyde  and  hydrogen  gases,  as  well  as  of  injuring  the  re- 
tort when  the  cooling  agency  of  gasification  has  become  feeble ;  and  that  the  operation 
should  be  stopped  some  time  before  the  gas  ceases  to  come  over,  lest  gases  with  feeble 
illuminating  power  shodd  impoverish  the  contents  of  the  gasometer.  Upon  the  aver- 
age, a  pound  of  good  cod  affords  four  cubic  feet  of  gas,  more  or  less,  according  to  the 
force  of  the  retort,  and  the  manner  of  firing  it.'' 

753.  The  gas  as  it  comes  from  the  retort  is  not,  at  first,  adapted  for  the  purpose  it  is  ie- 
stgned  to  answer,  as  it  is  easy  to  see  from  the  above  statement.  It  must  be  carefully 
freed  from  the  tar  and  ammonia,  and  dso  from  carbomc  acid  and  sdphuretted  hydrogen 
gases  ;  the  presence  of  which,  especially  the  latter,  wodd  be  highly  injurious.  Hence 
the  purification  of  the  gas  demands  the  utmost  vigilance  on  the  part  of  those  who  su- 
perintend gas-works,  and  is  the  part  of  gas-makmg  with  which  the  public  is  chiefly 
concerned :  an  ill-conducted  gas-work  affords  not  only  an  imperfect  light,  but  emits 
offensive  and  deleterious  eflluvia. 

754.  The  process  of  purification  is  somewhat  differently  conducted  in  difi[brent  works. 
In  very  large  establishments,  the  gas  is  made  to  pass  through  a  mixture  of  lime  and 
water,  which  is  kept  in  constant  agitation.  This  limewater  absorbs  the  ammoma, 
carbonic  acid,  and  sulphuretted  hydrogen.  In  smdler  works,  purification  is  sometimes 
effected  by  forcing  the  gas  through  successive  layers  of  fresh-slacked  lime.  The  purer 
the  gas,  the  lighter  it  becomes ;  hence  the  specific  gravity  is  considered  as  a  test  of  its 
purity. 

755.  There  is  much  difference  in  the  quality  of  coal  for  affording  gas.  The  most  bitu- 
minous or  caking  cod  is  generdly  best ;  and  the  Newcastle  cod  is  much  employed  ; 
but  the  cannel  coal  yields  the  most  gas.  The  sdphuretted  hydrogen  in  cod  gas,  which 
is  so  injurious,  proceeds  from  the  sdphuret  of  iron,  or  iron  pyrites,  of  which  almost  all 
cod  contains  a  portion,  more  or  less.  The  coke,  which  remains  in  the  retorts  after  the 
gas  has  been  extracted,  is  employed  as  fuel  for  domestic  and  other  purposes. 

756.  It  is  surprising  to  see  with  what  facility  and  neatness  gas  lights  are  now  managed. 
The  gas,  being  collected  in  a  purified  state  in  the  reservoir  or  gasometer,  is  conveyed 
by  tubes,  which  branch  out  into  smaller  ramifications,  until  they  terminate  at  the  places 
where  the  lights  are  wanted.  The  extremities  of  the  branching  tubes  are  furnished 
with  burners  having  small  apertures,  out  of  which  the  gas  issues  with  a  velocity  cor- 
responding to  its  degree  of  pressure.  Near  the  termination  of  each  tube  there  is  a 
stop-cock,  upon  turning  which,  when  light  is  required,  the  gas  instantly  flows  in  au 
equable  stream,  and  instantly  inflames,  on  the  approach  of  a  lighted  taper,  into  a  brill- 
iant, soft,  and  beautiful  flame,  requiring  no  trinmiing  or  snuffing  to  keep  up  equal  bright- 
ness ;  and  the  quantity  of  gas  that  issues,  and,  of  course,  the  height  of  the  flame,  is 
regulated  simply  by  turning  the  stop-cock :  it  may  be  made  to  give  a  considerable  flame, 
or  one  so  low  and  dim  as  scarcely  to  be  perceived. 

757.  The  gasometer,  into  which  the  gas  is  collected  in  the  gas-works,  previously  to  its 
being  sent  out  in  pipes  to  be  burned,  is  not  merely  a  magazine  for  receiving  it,  and 
keeping  it  in  store  for  use,  but  it  is  likewise  necessary  for  communicating  to  the  gas, 
in  the  act  of  burning,  such  a  uniform  pressure  as  may  secure  a  steady,  unflickering 
flame.  It  consists  of  a  large  cylindrical  vessel,  inverted,  or  with  the  open  end  down- 
ward in  a  cistern  of  water,  the  gas  being  sent  through  the  water  into  it :  a  pipe  leads 
from  it ;  and  the  pressure  applied  to  force  the  gas  out  is  regulated  by  weights  attached 
to  the  gasometer. 

768.  The  construction  of  the  burners,  or  the  mode  of  burning  the  gas  as  it  issues  from 
the  jets,  has  a  great  influence  upon  the  quantity  and  quality  of  its  light.  Origindly  ii 
was  ody  a  simple  beak  perforated ;  and  these  are  still  employed  in  butchers'  and  other 
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Fig.  149. 


flhoiw  of  a  siinilar  kind,  where  the  gae  bome 
outoido  the  house ;  but  these  generally  gire 
much  smoke.  A  more  elegant  mode  is  to 
divide  the  flame  into  three  or  more  small 
jets  in  fanciful  forms,  protected  by  glasses, 
which  form  splendid  substitutes  for  oil  lamps 
in  streets,  and  some  other  places.  Jig,  148,  a. 
In  this  way,  when  the  gas  is  well  purified, 
there  is  scarcely  any  smoke,  on  the  principle 
we  enlained  when  treating  of  lamps,  that 
seTeral  small  flames  produced  a  more  per- 
fect combustion  than  one  thick  flame.  An- 
other kind  of  burner  is  called  a  **  bat*s  wing," 
bj  fig.  148 ;  this  is  a  thin  sheet  of  flame  is- 
suing from  a  narrow  aperture  between  two 
plates  of  metal :  for  the  same  reason  this 
fig  448.  flame  has  little  or  no  smoke. 

T59.  BjU  wAcn  ilut  gas  UehU  are  bumd  in  the  inierior  of  apartmenU 
tai  tloM^  where  the  smcMLe  is  to  be  entirely  destroyed,  the  usual 
method  is  to  msike  the  gas  issue  through  a  circle  of  yery  small 
lunholes  near  each  other,  by  which  aJl  the  ^faxall  flames  unite  to- 
gether to  form  a  circular  flame,  like  an  Argand  lamp,  and,  at  the 
sanoe  time,  a  cohman  ofnii  rises  through  the  centre  of  this  flame, 
as  is  seen  in;^.  141^,  i^ch  represents  the  perspective  view  and 
section  of  one.vf  these  burners.  The  ornamented  stage  on  this 
burner  supports  a  cylindrical  glass,  which  prevents  the  flame  from 
flickcTJug  with  the  wind ;  but  it  has  little  effect  in  destroying  the 
smoke.  When  a  veiy  strong  light  is  required,  causing,  of  course, 
a  greater  consumption  of  gas,  it  is  proper  to  use  glasses  contract- 
ed in  the  manner  shown  when  treating  on  lamps,  that  cause  the 
corrent  of  air  to  impinge  upon  the  flame.  This  kind  of  glass  is 
tbe  more  necessary  for  oil  gas,  on  account  of  the  quantity  of  car- 
bon which  it  contains,  which,  if  unbumed,  would  occasion  smoke.  The  pinholes  should 
be  exactly  of  equal  size,  otherwise  tbe  licht  will  bum  like  a  badly-tnmmed  Argand 
lamp.    The  height  of  the  flame  is  regulated  by  turning  the  stop-cock  on  the  pipe. 

Ftg  150  exhibits  the  usual  manner  in 
whidb  two  gas  burners  are  suspended,  or, 
rather,  appear  as  if  suspended ;  here  the 
gas  is  supplied  to  Che  burners  by  a  tube  in 
tbe  centre,  from  which  branches  proceed 
furnished  with  atop-^cocks.  An  infinite  va- 
riety of  other  designs  are  employed ;  and 
some  closdy  leaeinbUng  the  forms  of  ele- 
gant chandelierB  axe  intiodu<^. 

760.  In  a  gas  flame,  as  in  that  of  a  candle^ 
it  may  he  observed  that  the  bottom  of  the 
flame  is  Mae ;  because,  as  it  issues  with 

C  velocity,  the  gas  gets  mixed  with  a 
qqaatity  of  atmospherical  air,  and  the 
hydrogen  is  consumed  too  rapidly  for  the  'Xr- 1^- 

carbonaceous  part  to  be  burned  also ;  the  flame  of  hydrogen  alone  being  blue ;  but,  high- 
er up,  the  flame  becomes  white,  because  it  is  there  the  carbon  is  consumed,  which  pro- 
duces tbe  whiteness  and  luminous  property  of  the  flame. 

791.  T%e  various  other  products  of  coal,  when  distilled,  besides  the  gas,  are  turned  to  sons 
aeammi.  From  the  ammoniacal  hquor  muriate  of  ammonia  is  made.  200  lbs.  of  coal 
a^rd  17  fiis.  of  coal  tar,  which  again  contains  in  100  lbs.  26  lbs.  of  coal  oil,  and  48  lbs. 
of  ]Htch.  The  tar  is  employed  as  a  paint  to  preserve  wood,  but  its  smell  is  disagreea- 
ble. The  ^ch  may  be  used  for  some  of  the  purposes  answered  by  common  pitch, 
tho'jgh  it  is  inferior. 

7d3.  Coal  oik  procured  by  the  distillation  of  coal  tar,  mixed  with  an  equal  bulk  of  wa- 
»er.  may  be  used  as  a  fuel  under  a  boiler.  The  mixture  is  made  to  boil  in  a  kettle,  and 
the  milled  vapours  of  the  oil  and  the  water,  when  passed  through  a  perforated  nozzle, 
are  kindled,  axid  give  a  great  heat ;  the  water  is  thought  to  be  in  part  decomposed. 
Coal  oil,  rectified  by  distillation,  is  extensively  employed  for  dissolvmg  caoutchouc  in 
making  the  varnish  of  waterproof  cloth,  and  also  for  burning  in  peculiar  kinds  of  lamps, 
under  the  improper  name  of  naphtha. 

763.  PortahUeas.  The  inconvenience  of  being  obliged  to  have  the  lights  fixed  in  the 
ordinary  way  of  employing  it  gave  rise  to  the  contrivance  of  portable  gas,  which  was 
<iie  invention  of  Mr.  Gordon.    To  make  these  lights  portable,  the  gas  is  forcibly  com 
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pressed  into  a  strouff  metal  veasel,  proTided  with  a  narrow  jet  of  brass,  and  a  stop 
cock.  When  the  cock  is  tamed,  the  gas,  by  its  elasticity,  issues  from  the  jet,  and  con- 
tinues to  come  out  and  supply  the  flame  as  long  as  its  density  exceeds  that  of  the  at- 
mosphere. The  elasticity  produced  by  the  compression  of  the  gas  is  considerable,  and 
were  not  the  vessels  strong,  would  burst  them.  In  general,  thirty  volumes  of  gas  are 
compressed  into  one ;  but  the  metal  is  sufficiently  strong  to  resist  a  much  greater 
pressure.  Portable  gas  was  much  in  use  at  one  time,  but  now  appears  to  be  nearly 
(aid  aside.  A  company  was  formed  for  its  distribution,  who  sent  it  to  any  part  of  Lon- 
don where  it  was  wanted. 

764.  Gas  latnpw  mayj  to  a  certain  extent,  be  made  portablcy  by  having  a  flexible  tube  ot 
caoutchouc  coming  from  the  service  gas  pipe,  and  reaching  to  the  place  where  the  gas 
is  required  to  bum,  where  it  may  supply  a  stand  like  that  of  an  orcQnaxy  candlestick  or 
lamp.  This  stand  may  be  detached  when  required,  by  having  one  cock  at  the  service 
pipe,  and  another  at  the  stand.  These  are  found  useful  for  the  desk  in  offices  or  other 
places  lighted  with  gas. 

765.  The  gas  meter  is  an  instrument  intended  to  measure  the  quantity  of  gas  that 
passes  through  it.  It  is  usual  f6r  persons  to  pay  for  gas  in  proportion  to  the  quantity 
they  consume,  which  is  estimated  by  means  of  this  apparatus.  It  is,  perhaps,  the  best 
mode  of  supplying  the  gas,  where  any  considerable  quantity  is  consumed,  because  then 
each  person  can  bum  it  when  he  pleases,  fLS  much  as  he  pleases,  and  can  distribute  in 
any  kind  of  light  that  he  may  find  convenient,  paying  for  no  more  than  he  actually  con- 
sumes. Tlie  companies  generally  supply  the  meters,  and  reserve  to  themselves  the 
right  of  examining  them  from  time  to  time.  This  practice  prevents  those  disputes 
which  arise  out  of  the  system  of  contracting  for  lights  to  bum  a  certain  number  of 
hours ;  thus  removing,  on  the  part  of  the  consumer,  eveiy  temptation  to  defraud  or  de- 
ceive the  company,  and,  on  the  part  of  the  company,  any  incentive  to  doubt  the  honesty 
of  its  customers.  Many  parts  of  private  dwellings  may  be  lighted  with  coal  gas,  inde- 
pendently of  the  principal  apartments,  as  the  offices,  halls,  passages,  dtc,  and  one  great 
advantage  of  a  gas  meter  is,  that  ligiits  may  be  multiplied  by  using  small  lights  in  cer- 
tain parts.  If  brought  into  the  nursery  or  bedrooms,  it  may  be  employed  on  occasions 
for  boiling  food,  or  for  keeping  it  warm,  dec. 

766.  Other  sulstaaices  besides  coal  have  been  employed  for  obtaining  gas  light,  as  oil,  fats, 
Tosin,  tar,  dec.  Indeed,  any  substance  containing  much  of  these  matters  will  do,  and 
some  of  them,  particularly  oil  and  rosin,  affi)rd  a  whiter  and  more  beautiful  light  than 
coal,  having  more  carbon  in  them ;  and  their  flame  is  likewise  free  from  sulphuretted 
hydrogen,  consequently  fit  to  be  used  in  apartments,  resembling  the  flame  of  wax  lights ; 
but  Uie  gas  from  coal  is  so  much  cheaper,  and  now  so  well  purified,  that  oil  and  rosin 
are  very  little  used  in  gas  lighting.  They  would  probably,  however,  be  the  best  sub- 
stances to  employ  where  the  gas  is  to  be  made  in  a  private  establishment. 

767.  Oil  gas  was  made  by  a  very  simple  apparatus  for  this  purpose,  constructed  some 
years  ago  by  Mr.  John  Taylor.  The  materials  were  not  put  into  metal  retorts  to  be 
heated  alone  in  the  manner  of  coal ;  if  they  were,  they  would  distil  over  in  the  state 
of  volatile  oils,  and  very  little  gas  would  be  generated.  It  becomes  necessary,  there- 
fore, to  fill  the  retorts  with  pieces  of  brick  or  coke,  and  to  keep  them  in  ignition  while 
the  oU,  &c.,  is  slowly  introduced,  drop  by  drop,  into  their  interior.  The  oil  then  com- 
ing into  contact  with  the  heated  bricks  is  instantl)r  decomposed  into  combustible  gas. 
Oil  afifords,  at  a  lively  red  heat,  a  gas  which  contains,  in  100  measures,  19  of  olefiant 
gas,  32-4  of  carburetted  hydrogen,  12-2  of  carbonic  oxyde  gas,  32*4  of  hydrogen,  0-4  of 
azote :  the  specific  gravity  only  0-690.  The  cradest  and  cheapest  oil  that  can  be  bought 
wjll  do,  even  blubber  and  sediment  of  whale  oil ;  and  the  illuminating  power  of  oil  gas 
Is  said  to  be  nearly  twice  that  of  coal  gas. 

768.  Rosin  gas  is  equally  good,  and  has  been  successfully  employed  in  some  parts  of 
France  where  good  coal  is  scarce ;  but  the  price  of  this  material  in  England,  compared 
with  that  of  coal,  renders  its  use  disadvantageous. 

769.  Coal  gas,  impregnated  inth  the  vapour  of  coal  naphtha,  is  a  late  invention  by  Mr. 
Lowe,  which  afifords  a  light  more  brilliant  than  coal  gas  alone,  and  is  said  to  effisct  a 
saving  of  from  15  to  20  per  cent.  For  this  purpose,  the  coal  gas  is  either  passed 
through  pieces  of  pumice  or  sponge  saturated  with  naphtha,  or  over  the  surfaces  of 
shallow  vessels  filled  with  this  liquid. 

770.  The  advantages  of  gas  light  are,  its  cheapness,  compared  with  any  other,  when 
much  light  is  required ;  the  vast  saving  of  the  time  and  labour  that  would  be  necessary 
for  cleaning  and  trinuning  lamps,  or  in  cleaning  candlesticks  and  snuffing  candles,  to- 
gether with  the  constant  attendance  required  for  these  operations.  Gas  lights  are 
perfectly  cleanly,  and  are  not  accompanied  with  the  dropping  of  grease  and  spilling  of 
oil  which  accompany  the  other  modes  of  lighting.  They  may  likewise  be  easily  con- 
veyed by  pipes  to  situations  where  it  would  be  difficult  to  fix  any  other  lights.  When 
the  gas  is  managed  in  the  best  way,  and  particularly  oil  gas,  the  light  is  extremeW 
agreeable,  and  the  smoke  which  always  proceeds  from  candles  is  avoided.  The  ad« 
fBDtage  of  gas  in  street  lighting  is  too  well  known  to  require  conunent.    But  ta  coiui- 
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toMixoBe  these  adjutages,  the  want  of  poTtabOit^r  preTenta  its  eompetitioii  with 
dleB  for  the  ardnary  parpowes  of  domestic  economy. 

771.  J««oRp0v^  dke  frice  of  the  differeni  lights^  it  appears  that  if  a  certain  (|naiitit|f 
•fli|^  gifen  by  tallow  candles  costs  1».,  an  eqaal  qaantitj  of  light  from  aa  Ajyand'e 
lamp  will  be  6^,  and  from  ooal  gas  %\d, 

772.  Gu  is  found  to  he  mett  econofmeal  aa  well  a»  mott  eotwenient  for  ttghHng  ttreeU  ond 
puhlic  flecesj  where  much  light  ia  wanted,  and  the  generation  of  foul  air  ia  of  little  eon- 
aeqaoice ;  bat  thongh  it  is  much  employed  in  lighting  rooms  for  large  assemblies,  it  is 
partieoiariy  neeeaaaiy  that  proper  means  of  rentilation  should  be  provided,  which  in 
many  cases  is  not  eaaOy  efibcted. 

773.  L  doeg  noi  offtm  that  g€s  lig^  to  more  umokoleMome  than  any  other  light,  provi- 
ded the  gas  be  property  pfiirified,  and  the  burners  are  constructed  in  the  beat  manner ; 
but  there  can  be  no  doubt  that  when  the  gas  is  not  depriyed  t^  purification  of  its  snl- 
phnretted  hydrogen,  caihonic  acid,  and  carbonic  oxyde,  that  it  is  rery  hurtftil  to  health, 
and  DM>re  partienlariy  where  any  is  safl^red  to  escape  into  the  apartment  unbumed. 
On  account  of  the  difficulty  oTguarding  against  the  sources  of  danger,  it  is  certainly 
not  so  wen  calculated  as  lamps  or  candles  for  burning  in  apartments  where  there  k 
oot  a  free  circulation  of  air ;  and  its  use  has  been  of  late  generally  confined  to  shops, 
theatres,  and  other  large  places  that  are  so  open  as  to  admit  of  a  ready  change  of  air. 
But  those  who  use  much  gas  Hght,  evtm  when  the  gas  is  punfied  in  the  best  manner, 
are  often  not  aware  of  the  d^^ee  in  which  the  light  deteriorates  the  air.  They  forget 
that  no  fiame  can  bum  without  consuming  the  oxygen  of  the  atmospheric  air  in  the 
apartment ;  and  the  greater  the  quantity  of  Ught,  the  greater  is  this  consumption.  We 
refer  the  reader  to  'idiat  we  have  said  on  this  subject  in  the  begmning  of  this  section, 
when  deocnbfl^  the  «•  Nature  of  Flame,"  and  likewise  under  **  ventilation.'* 

A  UBgte  gas-toner  will  consume  more  oxygen,  and  produce  more  carbonic  acid  to 
deteiioFste  the  atmospheric  air  in  a  room,  than  six  or  eight  candles.  If,  therefore,  no 
pfOTisioa  is  made  for  the  escape  of  the  yittated  air,  and  likewise  for  the  introduction 
of  pore  air  to  supply  its  place,  the  health  of  those  persons  must  suflbr  who  pass  much 
of  their  time  in  a  place  where  the  gas  is  burned. 

T74.  Oas  Hgiis,  when  not  loett  managed,  frequently  give  out  more  or  leee  emoke,  which 
has  the  great  incouTenience  of  blackening  the  ceiling  and  walls  of  the  apartment ;  and 
some  have  thought  that,  by  getting  rid  of  this  smoke,  the  unwholesome  effect  of  the 
gtt  was  remedied ;  but  this  is  far  from  being  the  case.  The  smoke  is  merely  char- 
coal HI  a  finely-drrided  state,  and  is  not  found  to  be  particularly  hurtful,  if  at  all,  to  the 
AiBgB.  It  is  the  lessening  the  quantity  of  oxygen  by  combustion,  and  hence  leaving 
too  large  a  proportion  of  nitrogen  in  the  air,  together  with  the  introduction  of  much 
carbonic  aeid,  that  causes  the  impure,  and  more  or  less  injurious  nature,  of  the  air, 
where  gas  li^ts  are  employed. 

775.  In  Momt  ^mees,  a»  in  ohops,  a  heU-shaped  teasel  of  glaaa  is  frequently  suspended 
over  Ute  fas  flaan£,fig.  151,  m  order  to  collect  the  smoke ;  and 
this  has,  m  some  de^ee,  the  intended  efifbct,  as  far  as  the  smolre 
is  coaeemed ;  hut,  as  we  have  stated,  the  deleterious  effect  of  the 
gas  remains  the  same,  since  this  yessel  has  no  eflfect  whateyer 
fB  prerenting^  the  formation  of  the  yarious  kinds  of  air,  which 
are  always  produeed  notwithstanding  their  inyisibility.  The  only 
efi*ectnal  cure  for  the  eyil  we  are  Eluding  to  is,  to  have  a  pipe 
from  the  head  of  this  funnel  or  beU-shaped  vessel  passing  into 
the  flue  of  the  chimn^,  or  to  the  outside  of  the  house ;  a  current 
of  the  burned  hot  air  proceeding  from  the  light  would  thus  con- 
stanOy  pass  «ot  thivngh  this  tube,  kistead  of  coming  into  the 
apartmeiA.  This  is,  in  fact,  done  in  seme  places ;  but  the  un- 
si^itly  iQipearaaoe  of  the  tube  is,  perhaps,  chiefiy  the  reason 
y&Y  it  is  so  addom  adopted. 

778.  Profeaaor  Faraday*a  mode  of  obtaining  the  perfect  ventilation 
tf  gOB^amp  Imrnera.  ¥^en  treating  <*  On  Ventilation,"  in  Book 
UI.,  we  noticed  the  bad  effect  produced  on  the  air  of  apartments 
where  many  lights  were  burning  without  sufficient  means  of  II 
getting  rid  of  the  foul  air  thus  generated.  Various  methods 
hare  been  tried,  but  several  diflicuhies  had  not  been  removed 
natil  the  wefl-kiiown  talents  of  Professor  Faraday  were  directed 
tm  this  object  His  method  is  not  only  very  simple,  but  appears 
to  be  foiteparfeet  in  effect,  where  the  lamps  are  supplied  with  gas.  Fig.  151. 

We  give  the  account  of  it  from  that  which  was  read  at  the  meeting  of  Civil  Engi- 
neera,  June  13, 1843. 

"  In  consequence  of  the  serious  injury  sustained  by  the  books  in  the  library  of  the 
Atliensum^  London,  and  the  complaints  made  by  the  members  of  the  vitiated  state  of 
the  air  in  the  rooms,  causing  headache,  oppressive  breathing,  and  other  unpleasaui 
if  the  attentioir  of  Mi.  Professor  Faraday,  as  well  as  that  of  other  scientific? 
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members,  was  drawn  to  the  subject  of  yentUating  lamp-burners  in  hoaxes,  and  he 
mduced  to  suggest  the  trial  of  various  plans  for  effecting  the  removal  of  the  products 
^  combustion  produced  by  sources  of  artificial  light.  AU  substances  used  for  the  pur' 
pose  of  illumination  may  be  represented  by  oil  and  coal  gas ;  although  tallow  and  wai 
are  also  greatly  employed,  yet,  as,  until  rendered  fluid,  like  oil,  they  cannot  be  bumed, 
for  all  practical  purposes  they  may  be  classed  with  it.  Oil  and  gas  both  contain  car- 
bon and  hydrogen ;  and  it  is  by  the  combination  of  these  elements  with  the  oxygen  of 
the  air  that  light  is  erolved.  The  carbon  produces  carbonic  acid,  which  is  deleterious 
in  its  nature,  and  oppressive  in  its  action  in  closed  apartments,  and  the  hydrogen  pnK 
duces  water.  A  pound  ofoil  contains  about  0*12  of  a  pound  of  hydrogen,  0-78  of  car* 
bon,  and  01  of  oxygen ;  when  bumed,  it  produces  1-06  of  water,  and  2-86  of  carbonic 
acid,  and  the  oxygen  it  takes  from  the  atmosphere  is  equal  to  that  contained  in  13-27 
oubic  feet  of  air.  A  pound  of  London  coal  gas  contains,  on  an  average,  0-3  of  hydro- 
gen, and  0-7  of  carbon  ;  it  produces,  when  &med,  2-07  of  water,  and  2*66  of  carbonic 
acid  gas ;  oonsumas  4*26  cubic  feet  of  oxygen,  equal  to  the  quantity  contained  in  19  3 
cubical  feet  of  air.  A  pint  of  oil,  when  burned,  produces  a  pint  and  a  quarter  of  water, 
and  a  pound  of  gas  more  than  two  and  a  half  pounds  of  water ;  the  iacrease  of  weight 
being  due  to  the  absorption  of  oxygen  from  the  atmosphere,  one  part  of  hydrogen  ta^ 
king  eight  by  weight  of  oxygen  to  form  water.  A  London  Argand  gas  lamp,  in  a 
slosed  shop  window,  will  produce,  in  four  hours,  two  pints  and  a  half  of  wuter,  to 
condense  or  not  upon  the  glass  or  the  goods,  acconiing  to  circumstances.  A  pound  of 
oil  also  produces  nearly  three  pounds  of  carbonic  acid,  and  a  pound  of  gas  two  and  a 
half  pounds  of  carbonic  acid.  For  every  cubical  foot  e^gas  bumed  rather  more  than 
a  cubical  foot  of  carbonic  acid  is  produceid.  Now,  carbonic  acid  is  a  deadly  poison:  an 
atmosphere  containing  even  one  tenth  of  it  is  soon  fatal  to  animal  life.  The  Tariouo  acci- 
dents from  lime  and  brick  kilns,  brewers*  vats,  occasionally  from  the  sinking  of  wells, 
as  at  Cheltenham,  and  from  the  choke  damp  in-  coal  mines,  attest  the  extreme  danger 
contingent  upon  the  presence  of  this  substance.  A  man  breathing  in  an  atmosphere 
containing  seven  or  eight  parts  of  carbonic  add  would  sufferr  not  from  any  deficiency 
of  oxygen,  but  from  the  deleterious  action  of  the  carbonic  acid.  M.  Leblane  has  re- 
cently analyzed  carefully  the  confined  air  of  inhabited  places,  and  concedes,  as  stated 
in  his  memoir,  that  the  proportion  of  carbonic  acid  gas  in  such  places  may  be  regarded 
as  measuring,  with  sufficient  exactness,  the  insalu^ty  of  the  air ;  that,  in  the  propor- 
tion of  1  part  to  100  of  air,  ventilation  is  indispensable  for  the  prevention  of  ingary  to 
the  health ;  that  the  proportion  of  carbonic  acid  gas  had  better  not  exceed  a  fire-hon' 
dredth  part,  though  it  may  rise  without  inconvenience  to  a  two-hundr^h  part.  If  a 
room,  twelve  feet  square  and  twelve  feet  high,  with  the  doors,  windows,  and  fireplace 
closed,  has  a  gas  lamp  buming  in  it,  consuming  five  cubic  feet  of  gas  per  hour,  the 
light  will  produce  sufficient  carbonic  acid,  in  rather  more  than  three  hours,  to  be  in 
the  proportion  of  1  part  to  100  of  air,  and,  as  M.  LeUanc  states,  whrn  in  soch  con- 
dition, the  air  is  decidedly  injurious  to  health  ^  and  even  in  one  hour  and  a  half  it  will 
produce  that  proportion  of  carbonic  acid  which  he  considers  should  never  her  exceeded. 
If  a  lighted  taper  be  appUed  to  the  top  of  a  lamp  chimney,  it  will  be  Instantly  extin- 
guished, or  a  glass  jar  held  over  it  will  beoome  immediately  fitted  with  air  in  which  a 
light  cannot  bum,  nor  can  any  animal  live  in  it.  Or,  if  a  portion  of  limewnter  be 
poured  into  the  jar,  it  will  become  turbid  in  appearance,  owing  to  the  precipitation  of 
the  carbonate  of  firae,  formed  by  the  combination  of  the  carbonic  acid  with  the  lime. 
Sulphureous  and  sulphuric  acid  are  also  contained  in  the  water,  which  resulu  from 
the  combustion  of  coal  gas,  and  are  products  iiyurious  to  metals  and  articles  of  Ihmi- 
core. 

"  It  win  now  be  understood  that  the  object  souj^t  to  be  attained  in  Che  ventilatioo 
of  lamp-bumers  is  the  entire  removal  of  aU  the  noxious  products  of  oon^stion ;  and, 
with  this  view,  at  Professor  Faraday's  suggestion,  the  gas  lights  of  the  chandelier  in 

the  library  at  the  Athenaram  were  ventilated  by  pipes  dipping  into 
the  lamp  glasses,  and  conjoining,  at  a  short  distance  upward, 
into  one  central  pipe,  which  carried  away  all  the  bumed  air  oat 
of  the  room.  Jig.  152.  In  this  first  practical  experiment  many 
things  were  learned  as  to  the  mode  of  arranging  the  pipes ;  the 
disposal,  when  the  pipes  were  very  long,  of  the  water  produced, 
dec.,  dtc. ;  but  the  objects  sought  for  by  the  ventilation  were  at 
once  and  perfectly  obtained.  This  principle  may  be  illustrated 
^  by  a  simple  experiment,  showing  the  difference  between  aUow- 

■  ing  combustion  to  give  its  products  to  the  air  of  a  room,  and  car- 

rying off  these  products,  as  soon  as  found,  to  the  exterior.  Let 
a  short  wax  candle  be  placed,  buming,  on  a  plate,  a  glass  jar  pot 
over  it,  and  the  upper  aperture  of  the  jar  closed  by  a  globnlar 
oork,  through  which  passes  a  piece  of  glass  tube,  about  half  an 
inch  in  diameter,  and  twelve  or  fourteen  inches  long ;  the  tube 
descending  to  the  top  of  the  candle  fiame,  and  beiog  placed  just 
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^_ *• .  ^^^  ^^*^  circanMtaneee,  there  will  be  plentr  of  air  Daafiiiur  mto  thA  f*. 

tion,  and  tep  the  giasa  chamber  sweet :  the  consequence  is,  that  in  this  noahion  te 
wiU  go  on  taimag  fiir  aiqr  length  of  time,  and  thT/ar  remSi  qSte  dew  Sd  bright 
But,  on  mimi^gthe  cork  a  Uttle,  so  thaUhe  tube  shil  no  1  w  S^  ove?^^^^^ 
these  lesohs  wffl  change,  though  the  airway  remains  exactly  m  before     Thu^nAu 
wai  now  give  the  products  of  its  combustioi  to  the  Se^  L"  f  tKlas^chm^^^ 
which  immediately  becomes  duU,  from  water  deposit^  upon  it ;  tU  ai?  Hwlf  wS  te 
come  ironc  and  woree,  the  light  dim,  and  in  a  few  minSu»SdH^  iJ,?  b^^^ 
▼entad,  by  the  tube  bemg  again  placed  over  it,  signs  of  recovenrrm  aroear  thf  hvTt 

^T^^'^TrJrS^'''^'''  '"^  "^^  "  «f ^  *^^'  even\Ilw^"'dSapS2^^ 

SiSoTS'alte 

iJUtlV^  ^*il?^^  ""^  m<^^g  the  system,  by  removing  the  ascending  lluc 
Sr/^Jtel!\w^5!2L'*^  ^""J^"?^  deficiency  in  action,  but  for  appeau^nce^ate 
01^;  and  finding  that  there  was  sufficient  ascension  power  in  the  mi^b  part  of  the 
^1^  t^^  to  aflow  of  a  descending  draught  over  the  lamp,  the  SK?,  ffpl^e  Sf 
pmg  directly  upward,  was  made  to  turn  short  over  the  edge  of  the  glass,  to  d^nd 
to  the  arm  or  bracket,  to  pass  alon^  rt,  and  then  ascend  at  the  central  part  of  the  c^i^ 

wi.^'b^^SiS^v'^n^m^^^^  TothteruccMl^^^^^^ 

ft^i«  fe!?^n^iSi^°\'^^*''^  ?Pp^**  ^.^  *^«  perfection  of  lamp  ventilation^ 

bn^  ^lif  iS^k!?^*^!^"  ''i^^''  P""^*P'^  ^^*  descending  draught  to  a  lamp, 
bmnffl^    The  gas  hgfat  Ias  ito  glass  chimney,  as  usual,  but  the  glLs-holder  is  so  coil 

2i12S.^^i^  **?  ^•^^holder  has  an  aperture  in  it,  connected  V  a  mouth- 
toS,^i/J^«S!^^^'*  7"^?,"  V^tflating  flue,  and  which,  after  passing 
5ff™  taSrflS?  chandelier,  there  ascends  to  produce  draught  and  cai^ 


-iT/iS'  l^i.^  ^  ^^ '  -^  ^^^  «as  pipe  leading  to  the  burner ;  c,  the  glass  holder, 
with  an  aperture  m  it,  opening  into  the  *        "v««i, 

ffloathpisoe  lE,  which  is  attached  to  the 

metal  chimney ;  e,  the  ordinary  glass  chim- 

aey;  /,  an  outer  cylinder  of  gtass,  dosed 

at  the  top  by  a  piste  of  mica,  g;  or,  still 

better,  by  two  plates  of  mica,  one  resting 

on  the  top  of  the  glass,  and  the  other  one, 

i  dropping  a  short  way  into  it.  They  are 

eoaneeted  together  by  a  metal  screw  and 

nut,  which  also  keeps  them  a  little  apart 

from  each  other ;  fbns  forming  a  stopper, 

which  cannot  be  shaken  off  the  glass  ehim- 

oery,  hot  ia  esankj  lifted  on  and  off  by  the 
small  metaf  rmg  or  knob  at  the  top ;  t  is 
the  metalfje  tobe  chimney ;  it,  a  ground 
globe,  wfaiefa  may  be  applied  to  the  lamp, 
and  which  has  no  opemng,  except  the  hole 
at  the  bottom,  where  it  rests  on  the  glass- 
holder :  bat  any  other  form,  as  a  lotus  glass 
or  vase,  may  be  substituted  at  pleasure.  Fig.  lu. 

**'^M'  1^  i«  a  plan  of  the  glass-holder,  showing  the  burner,  s,  in  the  centre,  per- 
mnted  with  jets,  with  openings  round  it  to  allow  of  a  free  admission  of  air  to  the 
■ame ;  and  the  aperture,  d,  which  opens  into  the  mouthpiece  connected  with  the  metal 
chimney,  t. 

"The  homed  air  and  results  of  eombustion  take  the  course  indicated  by  the  arrows, 
and  aie  eatiieiy  carried  away  by  the  chimney. 

'*  Now,  with  a  lamp  burning  ia  the  ordinary  way,  the  products  of  combustion  issue 
08t  as  a  torrent  of  aerial  impurity  from  above ;  but,  if  the  above  arrangement  be  a^ 
plied,  on  dosmg  the  top  of  the  outer  glass  cylinder  by  a  plate  .of  mioa,  all  the  soot, 
water,  caihonic  add,  sulphureous  and  sulphuric  acid,  and  a  portion  of  the  heat,  are  en- 
txreJy  carried  away  by  the  aerial  sewerage,  and  discharged  into  a  chimney  or  the  open 
air ;  and  the  air  ia  rooms  may  thus  be  kept  in  the  same  sweet  and  wholesome  condition, 
and  as  fit  ibr  the  purposes  of  respiration,  as  if  artificial  light  were  not  being  used. 

**  A  curious  bat  important  result  of  the  enclosed  lamp  is  the  increase  of  light  pro- 
daoed,  amounting  to  from  10  to  20  per  cent.,  according  to  chrcumstances,  the  same 
faaatity  of  gas  being  consumed  as  before.  If  the  current  of  air  through  a  lamp  glass, 
when  the  gas  is  burning  in  the  usual  maimer,  be  diminished,  the  flame  rises  in  height 
ttd  the  light  is  increased  in  amount;  the  combustion,  in  fact,  is  not  so  intense,  hp- 
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cause  the  access  of  air  is  retarded,  the  partidea  of  carbon  which  gire  the  light  ara 
not  80  highly  ignited,  but  are  more  abundant,  and  are  ignited  for  a  longer  iime^  thereby 
causing  an  increase  of  light. 

*<  The  advantages  of  this  invention  are  many :  it  is  not  objectionable  in  architectora! 
appearance ;  the  ventilation  is  perfect ;  the  heat  given  to  a  room  is  modified  and  plea» 
ant,  and  may  be  either  sustained  or  diminished  at  {Measure ;  the  light,  for  good  philo- 
sophical reasons,  is  increased  considerably  for  a  given  portion  of  gas ;  and  additional 
safety  from  accidents  is  obtained,  as,  in  the  event  of  any  leakage  from  the  pipes,  or 
from  a  gas-cock  being  inadvertently  left  open,  the  gas,  instead  of  mixing  with  the  air 
uf  the  room  and  becoming  explosive,  would  almost  inevitably  be  carried  off  by  the 
metal  tubes. 

"  Mr.  Professor  Faraday  has  transferred  his  right  to  this  invention  to  his  brother, 
Mr.  Robert  Faraday,  114  Wardour-street,  Soho,  who  has  secured  it  by  a  patent." 

It  is  to  be  observed  that  this  ingenious  method  is  chiefly  applicable  ta  gas  lights, 
where  the  products  of  combustion  can  be  carried  off  by  a  pipe  that  goes  parallel  to  tha^ 
which  supplies  the  gas.  To  adapt  it  to  suspended  oil  lamps,  there  must  be  a  tube 
reaching  from  the  lamp  to  the  ceiling,  into  which  the  separate  tubes  from  each  burner 
shall  unite ;  and  then  a  method  of  discharging  the  noxious  gas  from  the  top  of  the  tube 
at  the  ceiling  into  the  open  air. 

The  same  effect  has  been  attempted  by  having  funnels  with  tubes  over  each  light* 

A  fig.  154 ;  but  this  is  not  found  to  answer,  because  so  much  oonunon  atmo- 
spheric air  enters  the  funnel,  together  with  the  burned  air,  that  the  draught 
is  not  found  sufficient. 
7.77.  //  is  proper  to  be  known  that  coal  eas  naxed  xnth  common  air  wiU  explode 
like  gunpowder y  when  a  light  of  any  kind  is  brought  into  it.  Hydrogen  by  it- 
self, or  carburetted  hydrogen  alone,  only  boms ;  but  when  mixed  with  a  oer- 
tain  proportion  of  atmospheric  air,  it  explodes  when  brought  into  ooatad 

with  a  burning  body.  The  danger  is  evident  of  suffering  tlus  gas  to  escape 
from  the  pipes,  or  any  other  part,  into  an  apartment  When  the  quantity 
that  escapes  is  but  small,  it  may  be  discovered  by  its  peculiar  smell,  and  there 
may  be  yet  no  real  danger ;  but  when  the  quantity  becomes  considerable,  it 
forms  with  the  common  air  an  explosive  mixture.  Several  accidents  have  hap- 
pened through  the  escape  of  the  gas  in  this  manner,  in  consequence  of  which 
persons  have  lost  their  lives,  or  have  been  severely  wounded ;  and  the  premises 
Fig.  ]M.  have  been  sometimes  destroyed  by  the  explosion.  This  accident  is  of  the 
same  nature,  on  a  small  scale,  as  what  we  hear  of  in  coal  mines,  where,  from  the  issu- 
ing of  the  carburetted  hydrogen  from  the  coal  strata,  explosions  sometimes  destroy 
thirty  or  forty  people.  Whenever  it  is  suspected,  therefore,  that  gas  may  have  escaped 
into  a  room,  it  is  imprudent  to  enter  it  with  a  lighted  candle,  without  first  ventilating 
it  by  some  means.    Fortunately,  the  smell  of  the  gas  gives  warning  of  its  escape. 

Notwithstanding  this  evident  danger,  it  is  surprising  how  few  serious  accidents  haTe 
occurred  in  the  employinent  of  gas  for  lighting.  Still  it  is  proper  that  every  one  ahould 
be  fully  aware  of  the  risk  that  is  incurred  by  neglect. 

778.  Coal  gas  has  sometimes  the  effect  of  turning  vhiie  oil  paint  black,  owing  to  the  sul- 
phuretted hydrogen  contained  in  the  gas.  This  may  be  prevented,  in  a  great  measare, 
by  varnishing  the  j^aint,  which  will  protect  the  white  lead  from  the  action  of  the  gas. 
The  same  effect  is  not  produced  upon  any  part  coloured  by  whiting :  it  being  the  ox^dc 
of  lead  alone  that  is  changed  in  colour. 

779.  The  laying  on  of  the  gas  pipes  in  a  proper  manner  is  essential  in  this  species  of 
illumination,  and  demands  much  experience  and  skill  in  this  kind  of  work :  hence  it  is 
now  executed  by  a  particular  class  of  artisans,  termed  gas  fiutrs.  It  is  not  safe  to  em- 
ploy pipes  of  pewter,  lead,  or  tin,  as  their  softness  would  render  them  liable  to  seriona 
accidents :  copper  or  iron  pipes  alone  should  be  used.  Before  the  pipes  are  fixed,  they 
are  proved  by  a  condensing  hand  pump  in  water,  and  likewise  after  they  are  fixed  by  a 
condensing  syringe,  and  a  lighted  taper  carried  along  the  pipe. 

780.  The  gas  for  lighting  has  been  prepared  in  private  establiskments,  but  the  ai^aratua 
for  this  purpose  is  expensive ;  and  the  preparation  of  the  gas  and  purification  demands 
eonsideraUe  scientific  knowledge,  without  which  it  would  be  unwise,  and  indeed  an- 
safe,  to  attempt  it.  We  do  not  consider  it  necessary,  therefore,  to  describe  the  appa- 
ratus that  would  be  requisite  for  that  purpose,  since  those  who  intend  to  make  gas  fot 
themselves  must  apply  to  more  extensive  sources  of  information  than  can  be  expected 
in  a  work  hke  th0  present. 
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BOOK    V. 

ON  HOUSEHOLD  FURNITURE. 
CHAPTER  I. 

OKNSBAL   OBSEVTATIONS. 

781.  TU  lam  fumitwe  inclades  all  the  articles,  for  common  use  and  ornament,  re- 
foired  in  an  inhabited  hovae,  and  may  be  classed  in  yarious  ways.  They  are  divided 
zoiojatMTtM  and  nuveaUes ;  the  first,  being  fixed  to  some  part  of  the  building,  cannot  be 
easily  removed  without  injuriiig  it,  or  causing  great  inconvenience ;  they  consequently 
lemain  attached  to  the  house  on  every  change  of  inhabitant,  the  new  tenant  paying  the 
ralue ;  or  they  become  the  property  of  the  landlord,  as  may  be  agreed  upon.  A  list  of 
the  fixtures  is  inserted  in  every  lease.  Furniture  may  likewise  be  classed  according 
to  their  several  kinds  and  uses,  as  tables,  chairs,  &c. ;  or  according  to  the  apartments 
in  which  they  are  placed,  as  parlour,  bedroom,  nursery,  &c.,  furniture.  We  may  like- 
wise arrange  them  accoi^ling  to  the  several  trades  by  which  they  are  prepared,  as  join- 
er's work,  cabinet  work,  upholstery,  ironmongery,  glass,  pottery,  dec.  We  shall  not 
adopt  exclusively  either  of  these  modes  of  classification,  but  describe  the  articles  as 
their  connexion  with  each  other  may  seem  to  require. 

782.  Before  we  proceed  to  describe  in  detail  the  several  articles  of  furniture  in  com- 
mon use,  it  win  be  proper  to  say  something  of  the  several  trades  by  which  they  are 
produced,  and  also  of  the  materials  usually  employed  in  their  manufacture. 


CHAPTER  II. 

CABIHST^MAXIB  AND  UPHOLmaia. 


/83.  Tke  household  furmture  that  comes  under  the  class  of  fixtures,  such  as  kitchen  dress- 
eis,  shelves,  closets,  sinks,  &c.,  are  made  by  the  joiner  in  finishing  the  house  ;  but 
the  moveable  furniture  of  wood  work  is  chiefly  executed  by  the  cabinet-maker  and  up- 
holsterer. As  these  are  the  most  important  trades  in  the  furnishing  a  house,  some 
hints  respecting  them  may  be  useful  to  their  employers ;  but  it  is  not  our  intention  to 
enter  so  much  into  the  subject  as  to  attempt  the  instruction  of  those  who  practise 
these  several  arts. 

784.  The  business  of  the  cabinet-maker  is,  in  strictness,  different  from  that  of  the  up- 
holsterer :  the  former  being  a  superior  kind  of  joiner,  but  who,  instead  of  being  em- 
ployed, ^e  the  joiner,  in  executing  the  parts  of  the  building  itself,  is  occupied  with  the 
nicer  kinds  of  furniture  made  of  the  finer  woods,  such  as  tables,  sideboards,  chairs, 
sofas,  cabinets  of  aU  kinds,  <&c.  The  upholsterer  is  concerned  with  certain  articles  of 
furniture  that  do  not  belong  to  this  class,  as  beds  and  everything  belonging  to  them, 
carpets,  ^oor  cloths,  window  curtains,  &c.  But  these  trades  are  necessarily  so  con- 
nected in  many  parts  that,  as  far  as  the  public  is  concerned,  the  cabinet-maker  and 
ujAolsterer  are  now  often  united  in  the  same  person.  The  upholsterer,  indeed,  seldom 
himself  manufactures  the  furniture  he  sells,  but  gets  the  several  articles  made  by  per- 
sons who,  from  the  subdivision  of  labour,  confine  themselves  to  particular  branches  : 
thus  there  are  chair-makers,  bedstead-makers,  bed  and  mattrass  makers,  cabinet-ma- 
kers who  make  tables,  sideboards,  wardrobes,  and  other  things  altogether  of  wood, 
6cc.  A  few  cabinet-makers  and  upholsterers,  indeed,  who  are  in  a  large  way  of  busi- 
ness, sometimes  employ  work-people  on  their  own  premises  in  their  several  depart- 
ments, and  can  thus  assure  themselves  that  the  articles  they  undertake  to  have  exe- 
cuted can  be  depended  upon  for  materials  and  workmanship ;  and  for  this  advantage, 
which  requires  considerable  superintendence,  the  public  pays,  with  justice,  a  highei 
price.  Of  the  practical  skin  of  our  best  mechanics  in  executing  the  several  articles  ol 
cabinet-m^ung,  as  far  as  strength  and  excellence  of  work  are  concerned,  it  is  sufii 
cient  for  us  to  say,  that  it  is  not  excelled  in  any  part  of  the  world.  Before  we  proceed 
to  the  description  of  the  various  materials  of  which  fhmiture  is  made,  we  shall  take 
notice  of  nch  of  the  processes  in  these  branches  of  art  as  are  necessary  to  be  generally 
known. 

785.  AB  the  parts  of  some  furniture  are  made  out  of  solid  leood,  and  it  is  very  important 
that  this  should  have  been  thoroughly  dried,  or,  as  it  is  termed,  seasoned ;  wood  not 
w^  seasoned  is  apt  to  warp,  and  the  work  will  sometimes  come  to  pieces,  or  cause 
defects  not  easily  remedied ;  and  here  appears  the  superiority  of  manufacturers  who 
bare  sufficient  capital  to  keep  materials  long  enough  on  their  own  premises  to  ensure 
teir  bemg  completely  seasoned. 

786.  Wood  is  sauced  into  logs  or  into  planks  in  the  countries  where  it  grows  ;  and  it  it 
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sabdiTided  here  into  the  sizes  requisite  for  different  kinds  of  work ;  for  which  pinpoOT 
steam  machinerj  is  occasionally  employed  in  a  few  of  the  large  workshops  :  circula 
saws  are  used  for  this  purpose. 

787.  When  wood  is  required  of  in^rved  forma  in  cabinet  work,  it  is  generally  cut  out  of 
the  solid,  which  is  very  expensive,  particularly  when  the  wood  is  of  a  rare  kind ;  but 
in  this  department,  as  well  as  in  joinery,  wood  is  occasionally  bent  by  first  softening  it 
with  steam,  then  bending  it  into  the  required  form,  and  fixing  it  there  by  drying.  Thi  j 
3iethod  has  been  practised  from  time  immemorial  in  Russia,  where  it  has  been  applied 
even  to  making  cart-wheels. 

788.  The  veneertTigr  of  furniture  is  employed  to  obtain  a  very  beautiful  wood  at  leas 
expense.  The  choicest  specimens  of  mahogany  are  considered  too  valuable  to  be 
wrought  up  in  a  solid  state,  and  are  therefore  sawn  into  thin  leaves  or  slices,  called 
veneers,  which  are  fixed  with  glue  as  facings,  either  on  mahogany  of  a  coarser  kind,  or 
to  oik  or  other  hard  woods.  By  these  means  this  beautiful  substance  may  be  made  to 
cover  a  great  extent  of  surface ;  and  the  parts,  by  judicious  management,  may  be  so 
united  as  to  appear  like  one  entire  piece.  As  the  operation  of  veneering  requires  great 
skUl,  and  is  sometimes  apt  to  fail  or  be  imperfect,  veneered  furniture  is  not  so  much  to 
be  depended  upon  as  that  which  is  made  of  solid  wood.  Such  furniture  requires  more 
care  ;  it  should  be  kept  in  dry  situations,  and,  after  having  been  exposed  to  damp,  should 
not  be  placed  too  near  a  fire,  as  it  is  apt  to  warp.  If  the  veneering  has  not  been  well 
executed,  or  the  ground  beneath  is  improper,  the  veneer  will  sometimes  blister  or  oome 
off.  Dead  is  sometimes  used  to  veneer  upon,  but  it  is  a  bad  material :  upon  the  whole, 
however,  the  veneering  of  furniture  is  a  great  improvement,  on  account  of  the  econom- 
ical use  of  fine  specimens  of  wood.  Formerly  these  veneers  were  cut  by  the  pit  or 
hand  saw,  but  at  present  they  are  cut  with  much  greater  accuracy,  as  weU  as  expedi- 
tion, by  large  circular  saws  having  a  very  thin  blade,  which  cut  twelve  veneers  out  of 
a  board  one  inch  thick. 

789.  PumUure  is  sometimes  executed  entirely  of  a  single  kind  of  wood^  as  oak,  mahoga- 
ny, rosewood,  ebony,  dec.,  and  sometimes  several  species  of  wood  are  used  in  the  same 
article.  The  first  is,  generally,  the  best  taste,  and  particularly  when  it  is  ornamented 
by  carving :  occasion^y  the  tops  of  round  tables  are  made  of  various  pieces  of  the 
same  kind  of  wood,  so  skilfully  joined  that  the  lines  of  junction  are  not  to  be  traced 
without  the  closest  inspection,  or  by  means  of  the  pattern  produced  by  the  difibrent  di- 
rection of  the  grain.  Nothing  can  exceed  the  beauty  of  some  modem  English  tables 
of  this  kind,  made  of  native  as  well  as  foreign  woods  ;  and,  upon  the  whole,  we  can 
safely  recommend  these  as  some  of  the  most  beautiful  kinds  of  furniture. 

790.  Staining  wood,  in  imitation  of  a  few  of  the  more  expensive  kinds,  such  as  rose 
wood,  is  now  so  successfully  performed,  that  it  can  scarcely  be  distinguished  from  the 
original  wood ;  and  although  this  stain  is  not  perfectly  durable,  yet  it  is  sufficient  for  a 
number  of  ordinary  purposes :  of  course,  the  difierence  in  price  between  real  and  stained 
wood  is  very  great. 

791.  Inlaying  is  a  mode  of  ornamenting  furniture  resorted  to  by  those  who  are  not 
content  with  the  natural  beauty  of  wood,  or  where  a  certain  richness  and  gayety  is 
proper.  When  this  inlaying  is  done  with  various  kinds  of  wood,  it  is  called  marquetry; 
when  inlaid  with  brass  or  tortoise-shell,  it  is  termed  huhl.  On  these  we  shall  make  a 
few  observations. 

792.  Marquetry  is  in  wood  what  mosaic  is  in  stone ;  pieces  of  various  woods,  or  those 
which  have  been  stained  for  the  purpose,  being  put  together.  The  art  is  very  ancient, 
and  was  formerly  held  in  great  esteem.  Some  of  the  oldest  specimens  are  executed 
only  in  black  and  white,  and  are  termed  marescoes ;  and  it  is  said  that  the  first  who 
employed  a  great  variety  of  colours  was  John  of  Verona,  who  was  contemporary  with 
Raphael.  He  stained  hu3  woods  with  various  colours,  and  invented  the  method  of  pro- 
ducing shadows  on  them  by  burning  one  ed^e.  The  art  was  much  cultivated  among 
the  French  in  the  seventeenth  century,  and  may  frequent^  be  observed  in  furniture 
of  that  period.  A  design  being  made,  the  forms  in  it  are  cut  out  of  the  wood  to  be  or 
namented,  and  woods  of  various  kinds,  or  stained  wood,  suitable  for  the  various  parts 
of  the  design,  are  selected,  cut  to  the  proper  shape,  and  fixed  in  with  glue.  The  woods 
are  now  cut  into  thin  veneers,  not  above  the  thickness  of  the  twelfth  part  of  an  incht 
and  afterward  sawed  into  the  various  shapes  according  to  the  design.  Three  or  four 
pieces  are  usually  sawed  out  together,  if  possible,  on  account  of  the  thinness  of  the 
stuff;  after  they  are  glued  down,  the  whole  is  put  into  a  press  to  dry,  planed  over,  pol- 
ished, and  varnished.  It  is  obvious  that  the  utmost  nicety  in  joining  the  several  pieces 
is  essential.  Marquetry  is  sometimes  confined  to  simple  fonns,  as  squares,  lozenges* 
die.,  as  in  the  floors  of  apartments ;  but  all  kinds  of  subjects  have  been  occasionally 
represented  on  furniture.  Some,  however,  as,  for  example,  landscapes,  are  obviously 
so  difficult,  from  the  nature  of  the  process,  that,  success  being  impossible,  they  had 
better  never  be  attempted.  For  certain  kinds  of  ornaments,  marquetry  has  a  {^easing 
effect.  In  fruit  and  flowers  the  art,  as  usually  executed,  appears  generally  more  cuii- 
ous  than  beautiful ;  and  the  expense  is  greater  than  it  deserves.    Some  specimens  of 
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Ika  be«  French  marqaetTT  are  valued  u  tbe  flinihiire  and  atjie of  scertaJD  period,  and 
w«  teliere  that  none  executed  in  oar  ihops  at  preoenl  cornea  quite  up  to  them,  ahhougb 
occaaiODBDr  pietqr  apecimena  are  prodQced. 

An  extrranelr  eleguit  kind  of  marquetry  je  «onietiineB  seen,  conaisling  of  tolerably 
large  figmea  in  eatinwtrad,  tiaving  the  internal  linea  drawn  in  umber,  and  the  whole  Jet 
into  mihoganj.    In  this  art  there  ia  a  eoDBiderablo  field  for  inrention  and  improTement, 

793.  Tlu  inaning  of  icood  for  Maying  is  effected  aa  foDows  :  A  bright  red  Btain  ia 
produced  bj  a  strong  infuBion  of  Brazil  wood  in  \Tater  impregnated  with  pearlash  :  a 
red  leu  brigfat  is  made  bj  a  solution  of  dmgon'a  blood  in  spirita  of  wine ;  and  a  pink 
coIotit  bj  the  Brazil  wood  stain  diluted :  a  yellow  atain  is  made  with  the  tincture  of 
ttinnenc  or  French  berries  •  an  orange  -with  dragon's  blood  and  turmeric.  Blue  ia  ot^- 
lained  by  indigo,  or  by  a  solution  of  copper  in  aquafortis.  Green  is  made  by  verdigiia 
dissolTed  in  Tinegar.  Purple  by  a  decoction  of  logwood  and  Brazil  wood.  Black,  by 
brasbing  the  woc^  fiiat  with  a  solution  of  sulphate  of  iron,  and  tben  with  an  infUaioo 
of  gall  nnla.     The  woodo  to  t>e  atained  must  be  while. 

TM.  B<thl,  nr  inlaying  cabinet  work  with  ornaments  of  brass  or  tortoi8«-«heD,j(f .  155, 
I*  said  to  have  been  the  invention  of  a  Oerman  of  that 
name;  or  asitwasfiratpraxniaed  in  a  town  of  Germany  a< 
called.  U  cotuists  of  a  complicated  kind  of  light  ama< 
mentlet  into  groOTes  of  ebony  or  some  dark  wood.  When 
tortoise-sheU  ia  used,  it  ia  osually  laid  upon  a  red  ground, 
which  appears  through  the  transparent  part  of  the  shell. 
Sometimes  the  pattern  in  brass  ia  let  into  a  ground  of 
tortoise-sheU,  and  sometimes  tortoise-shell  is  let  into 
brass ;  the  figures  of  both  are  cut  with  a  fine  saw  together, 
so  that  one  fiu  into  the  other  without  any  difficulty.  A 
good  deal  of  buhl  is  imported  on  foreign  furniture  ;  but  it 
is  loo  eipensive  to  be  much  practised  in  this  country,  al- 
though it  is  made  occasionally  to  decorate  small  articles. 
Rosewood  inlaid  vrith  buhl  may  be  cleaned,  when  the  _.   _   ^^ 

braas  baa  become  dnll,  by  rubbing  it  with  tripoli  or  rotten  Fif .  lu 

stone  and  a  very  little  aweet  oil. 

795.  Mo*ai£  work  conaista  of  an  aaaemblage  of  little  rectangular  pieces  of  marble, 
preciona  stones,  or  glass,  arranged  so  as  to  represent  a  picture  when  fixed  upon  a 
grottnd  of  Btucco  by  meana  of  a  cement. 

Among  the  ancients,  mosaic  appears  to  have  been  confined  to  pavements,  for  which 
it  is  adnurably  adapted ;  since,  notwithstanding  its  being  frequently  trodden  upon  and 
washed,  it  ia  not  injured. 

Of  modem  mosaics,  some  of  the  moat  celebrated  are  tbc  works  of  Joseph  Pine,  and 
tbe  Chevalier  Lanfranc,  in  the  Church  of  St.  Peter,  at  Rome ;  alao  aome  at  Piaa,  Flor- 
eDce,^aikd  other  It^ian  cities.  There  ia  also  aome  good  mosaic  in  the  chapel  at  Ver- 
s^Qea.    Extremely  minute  mosaics  arc  sometimes  brougbt  from  Italy. 

796.  The  Pielra  iIiit*,  brougbt  from  Florences  ia  a  aort  of  mosaic;  but,  instead  of  ITie 
stones  being  cut  into  tittle  aquares,  they  are  cut  into  the  forms  of  the  objects  repre- 
sented, like  marquetry.  We  can  say  nothing  for  the  beauty  of  the  art  j  for,  whatever 
ingenuiO'  Biaj  be  employed  in  it,  tbe  efTect  of  imitation  ia  very  incomplete,  at  least  in 
the  subjects  usually  attempted. 

797.  Carting.  In  a  great  part  of  our  best  furniture  there  Is  more  or  leaa  carving. 
Tbe  art  of  <:arving  in  wood  is  eo  ancient,  that,  probably,  the  first  attempts  at  scnipture 
were  in  that  materiaL  Not  long  since,  among  the  uncivilized  South  Sea  Islanders, 
very  coriona  Epecimens  of  carving  on  their  canoes  were  aeen,  executed  without  tbe 
use  of  iron  tools.  We  find  carving  in  cedar  mentioned  among  the  arts  of  the  Israel- 
ites :  and  some  of  the  earliest  statues  of  the  Greeks  were  in  wood  aa  well  aa  marble, 
la  modem  times,  carving  in  wood  was  practised  to  a  great  extent  in  Italy,  Germany, 
and  the  NetfaerlaJids-  In  Germany,  more  than  in  any  other  counliy,  a  taste  fbr  BCnlp- 
tnre  in  wood  prevailed,  which,  indeed,  partly  eziats  at  the  present  day-  Not  only  arr 
their  diurchea  richly  decorated  with  exquisite  carving,  to  be  aeeu  in  the  pulpits,  stalla, 
and  confesaiooals,  but  the  ancient  chateaux  of  the  nobihty,  and  even  the  residences  of 
tbe  wealthy  dtixens,  can  boast  of  fine  specimens  of  wood  carving.  In  Holland  and 
Belgium  the  same  may  be  observed.  The  finest  examplea  of  this  art  appear  to  hav» 
baea  executed  between  the  twelfth  and  seventeenth  centuries.  In  tbis  country,  it  is 
evident,  from  oar  churches  and  mansions,  that  our  ancestors  endeavoured  to  keep  pace 
with  their  continental  neighbours  in  the  arts  of  sculpture  in  wood ;  and  down  to  a  late 
period,  admirable  carvings  of  this  kind  were  executed,  aa  may  be  seen  by  the  exquisite 

rmnuieea  of  Griulin  Gibbons,  in  St.  Paul's  and  other  places,  in  the  rei^  of  Chai'lea 
Gibbons  died  in  1702,  and  was  the  last  of  our  native  carvers  who  arrived  at  emi- 
■eiK«.   Afterthe  time  of  Gibbons,  the  art  declined  in  tbis  country  from  various  canses, 
and  imtil  very  lately  had  become  nearly  extinct,  owing,  in  a  great  measure,  to  the  in- 
tradoction  of  coropoaition  and  paper-machfe  ornaments,  which,  being  moulded  and  glual 
Do 
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oQ  to  wood,  answered  bo  many  of  the  purposes  of  the  carver's  art  as  to  destroy  es 
tirely  his  practice.  These  substitutes  are  still  largely  employed,  particularly  in  picturt 
frames,  ceilings,  cornices,  and  other  parts  where  enrichments  are  required ;  but  foi 
some  years  past,  carving  has  been  again  encouraged  to  a  certain  degree,  and  is  now 
making  some  progress,  chiefly  from  the  style  of  the  time  of  Louis  XIV.  getting  into 
fashion,  the  ornaments  of  which  being  in  a  style  of  great  boldness,  it  is  necessary  to 
resort  to  carving  in  many  cases. 
798.  Castors  are  the  small  wheels  fixed  to  the  feet  of  such  heavy  furniture  as  are  le- 
quired  to  be  moved  frequently,  as  tables,  sofas,  &c. ;  and  they  are,  in 
consequence  of  the  weight  upon  them,  pecuUarly  liable  to  be  out  of  or- 
der, yet  sometimes  a  little  care  may  put  them  to  rights :  it  is  useful, 
therefore,  to  understand  their  construction,  a,  fig.  166,  is  a  castor  of 
the  common  kind :  it  has  a  brass  socket,  which  is  driven  on  the  end  of 
the  leg,  which  is  cut  round  to  fit  it .-  on  the  bottom  of  this  socket  there 
is  an  iron  plate,  in  which  is  riveted  an  iron  pin,  on  which  the  brass 
shank,  &,  canying  the  brass  wheel,  turns,  c  represents  a  castor  upon 
an  unproved  construction :  to  lessen  the  friction  of  the  shank,  which  is 
considerable,  it  turns  against  three  little  balls  which  are  moveable  in  the 
interior  of  the  socket :  this  causes  the  shank  to  revolve  with  much 
greater  freedom,  and  allowing  the  wheels  to  act  with  greater  certainty 
by  presenting  their  faces  always  in  the  direction  of  the  motion  required: 
except  they  do  this,  castors  are  of  no  use.  There  are  other  improved 
castors :  and  it  is  worth  while,  in  most  cases,  to  have  the  best,  the 
common  ones  wearing  out  too  soon. 

799.  When  cabinet  work  is  finished^  it  is  well  rubbed  with  fine  sand- 
paper, to  smooth  it,  and  afterward  dusted :  it  is  then  polished.    Three 
Fig.  15a        principal  kinds  of  polish  are  used :  wax  polish,  oil  polish,  and  French 
polish. 

800.  Wax  polish.  This  is  the  most  ordinary  kind  of  polish,  where  it  is  desirable  not 
to  darken  the  colour  of  the  wood  ;  but  it  is  not  good  for  table  tops,  or  many  other  parts 
of  furniture,  as  it  is  apt  to  leave  a  degree  of  clamminess  that  causes  every  touch  of  the 
hand  to  leave  a  mark ;  and  water  spilled  upon  it  tarnishes  the  lustre,  which  it  requires 
hard  rubbing  to  restore.  Nevertheless,  it  answers  sufficiently  for  many  general  pur- 
poses.   It  is  applied  in  the  following  manner : 

To  four  ounces  of  bees*  wax  scraped  fine,  add  one  ounce  of  black  rosin  pounded  veiy 
fine,  and  on  these  pour  oil  of  turpentine  suflicient  to  dissolve  them,  so  that  the  solution 
shall  be  of  the  consistence  of  cream.  Suffer  this  to  remain  for  twenty-four  hours,  till 
the  whole  is  completely  dissolved.  Apply  this  solution,  with  a  clean  linen  rag,  to  the 
cabinet  work,  until  the  whole  wood  is  covered.  After  the  liquid  is  absorbed  by  the 
wood,  rub  the  latter  hard  with  a  roll  made  of  baize,  and  afterward  with  soft  woollen 
cloths,  taking  care  that  no  part  shall  be  left  clammy,  and  also  taking  great  care  that  no 
dust  or  dirt  attach  to  the  work  to  occasion  scratches.  Repeat  this  in  a  few  daysi  or  a 
week ;  if  any  more  of  the  solution  be  necessary,  add  some,  but  the  less  of  the  solution 
that  is  used  to  get  the  work  to  shine,  and  the  more  rubbing  is  employed,  the  better. 

801.  Oil  polish.  This  is  the  best  polish  for  the  tops  of  dining  tables.  It  is  prepared 
and  executed  as  follows  :  Before  the  application  of  the  polish,  clean  the  table  top  by 
washing  it  with  oil  of  turpentine,  so  as  completely  to  eradicate  any  stains  of  grease 
that  may  be  on  it :  then  clean  this  well  off  by  linen  cloths.  Dip  a  brush  similar  to  the 
medium-sized  painter's  brushes,  or  a  piece  of  linen  cloth,  into  some  of  the  best  cold- 
drawn  linseed  oil,  and  apply  it  to  every  part  of  the  table  top,  or  other  article  of  furni- 
ture. Let  the  oil  remain  on  for  six  or  twelve  hours,  or  more,  taking  care  to  guard  it 
from  dust.  Then  rub  it  with  a  clean  woollen  cloth  for  an  hour  or  more.  As  soon  as 
it  appears  perfectly  clean  and  dry,  apply  linen  rubbers,  to  remove  any  moisture  that 
may  be  left  on  the  surface.  In  three  or  four  days  repeat  the  application  of  oil,  as  be- 
fore ;  and  when  this  operation  has  been  performed  about  four  times,  before  the  oil  is 
again  applied,  take  a  sponge  with  water  blood  warm,  and  wash  the  table-top  all  oyer : 
wipe  it  quickly,  and  dry  it  with  linen  cloths,  to  extract  all  dirt.  The  oil  will  have  sat- 
urated the  wood  sufficiently  to  have  prevented  the  water  from  penetrating.  The  lus- 
tre may  not  come  out  so  soon  as  may  be  expected ;  but,  by  perseverance  for  a  month, 
or  perhaps  two  or  three,  the  labour  will  be  amply  compensated  by  the  result.  The  poi 
ish  will  be  brilliant  and  lasting:  it  will  bid  defiance  to  stains  firom  hot  dishes,  fhirts. 
boiling  water,  and  other  liquids,  and  may  be  kept  to  its  maximum  of  lustre  with  a  very 
slight  proportion  of  regular  labour.  Some  persons  have  recommended  the  use  of  alka 
net  root  and  rose  pink  with  the  oil :  this  gives  a  rich  reddish  hue  when  the  wmtd  ti> 
too  light ;  but  the  effect  of  these  ingredients  is  to  darken  and  to  destroy  the  heantifai^ 
ly-rariegated  shades  in  good  mahogany.  Even  with  the  oil  alone,  the  wood  will  be- 
come darker  than  with  wax,  as  in  the  last  receipt :  but  after  it  has  come  to  its  propei 
polish  it  will  change  very  little.  This  polish  must  not  be  used  for  rosewood,  as  it  would 
render  it  too  dark. 
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SOSL  Fraikek  fttuk.  This  most  beautiM  Tamish  for  farnitiire  derires  its  name  fnm 
Its  having  been  inTented  in  France  some  years  ago ;  trat  it  is  now  nniversally  used  ia 
this  coantzy.  AJthoagh  it  may  be  applied  by  any  one  who  will  take  the  trouble  of 
learning  how  lo  ose  it,  this  is  not  necessary  now,  nor  worth  the  while,  since  Frendi 
polish  has  become  a  distinct  trade ;  and,  as  it  requires  considerable  practice  to  execnte 
it  properiy,  it  is  cheaper  and  better  to  employ  those  who  are  already  familiar  with  the 
process.  We  therefore  gire  the  receipt  for  it  merely  to  explain  its  nature,  without 
recommending  any  one  to  depend  upon  themselyes  for  its  application.  With  a  brilliancy 
superior  to  any  other  polish  that  can  be  giyen  to  iumitnre,  it  is  not  so  easily  scratched 
te  the  other  polishes,  and  is  not  marked  by  hot  things  phiced  upon  it ;  but  wine  de« 
stroys  it,  and  any  liquid  containing  spirit,  which  dissolyes  the  material  of  which  the 
▼amish  is  composed.  Soap  does  not  injure  it :  it  may  be  washed  with  soap  and  water, 
and  therefore  washstands  may  be  yanushed  with  it. 

803.  Receipt  far  the  French  voluh.    To  one  pint  of  spirits  of  wine  add  \\  ounce  of 
•heU-lac,  \  ounce  of  gum  copal,  and  \  ounce  of  gum  arabic :  all  the  gums  to  be  bruised. 
Keep  the  vessel  into  which  these  are  put  well  corked,  and  let  it  remain  in  a  warm  place 
for  two  or  three  days :  then  pour  off  the  clear  part  into  another  bottle.    To  use  it,  place 
the  piece  of  furniture  under  the  eye  in  a  good  light.    Make  a  rubber  by  rolling  up  a  piece 
of  fine  cloth  not  very  hard.    Apply  the  polish  to  the  end,  covering  the  part  with  a  piece 
of  soft  cotton  rag  that  is  free  from  lint :  damp  the  rag  with  the  best  odd-drawn  linseed 
oil  in  the  smallest  possible  quantity,  so  that  the  polish  may  q>read  when  rubbed.    The 
oil  may  be  applied  to  the  rag  with  the  end  of  a  skiewer,  or  some  such  instrument.    Pro- 
ceed to  rub  briskly,  with  a  moderate  pressure,  in  a  circuUir  direction,  over  a  space  equal 
to  about  a  square  loot  at  a  time,  and  replenish  both  as  tiie  wood  dries.    Go  over  the 
whole  sur&ce  in  this  manner,  and  give  three  or  four  coats  according  to  the  grain  of  ^e 
wood.    The  operation  must  be  performed  in  a  place  of  moderate  warmth.    Gradually 
cJear  off  the  oil  from  the  surface  with  the  polish,  and  sometimes  turn  the  rag,  other- 
wise the  brightness  wiQ  not  be  perfect.    Be  careful  in  using  a  frequent  succession  of 
soft  and  clean  rags,  since  on  that  depends,  in  a  great  measure,  the  clearness  of  the 
polish.    If  too  much  oil  be  used  in  the  operation,  which  is  apt  to  be  the  case  from  the 
dijfficttlty  of  spreading  the  varnish,  the  work  is,  after  some  time,  liable  to  assume  a 
bbdsh  dulness,  a  fault  which  may  be  remedied  by  using  the  following  preparation : 

The  ingredients  are,  rectified  spirits  of  wine,  half  a  pint ;  shell-lac,  two  drachms ; 
benzoin,  two  dradmos ;  put  these  in  a  bottle,  and  keep  them  in  a  warm  place  till  dis- 
solved. Then  having  let  the  mixture  stand  till  it  is  cold,  add  two  spoonfds  of  the  best 
linseed  oil ;  diake  it  well,  and  it  will  be  fit  for  use.  The  application  may  be  made  ac- 
cording to  the  above  directions,  only  observing  that  a  fine  soft  muslin  rag  made  into  a 
wad  is  preferable  to  cloth.    The  fluid  must  be  well  shaken  while  in  use. 

804.  A  eementmperfcr  JUUng  up  holes  in  mahogany  may  be  made  by  grinding  upon  a 
stone  with  oil  of^turpentine,  some  red-lead  or  Yenitian  red,  Spanish  brown,  a  little  lake 
and  yeillow,  so  as  to  match  the  colour  of  the  mahogany :  this  must  be  made  as  thick 
as  paste :  then  take  as  much  turpertine  varnish  as  will  barely  soften  it,  and  apply  it  to 
the  cavity :  in  a  day  or  two  it  will  bear  polishing  like  the  wood. 

805.  Ghu,  a  common  substance  for  cementing,  is  made  of  skins,  and  other  gelatinous 
parts  of  animals,  boiled  to  a  thick  jelly,  and  then  formed  into  a  solid  mass  by  spreading 
it  out  in  thin  layers  upon  a  net,  and  drying  it  until  it  is  quite  hard,  in  which  state  it  ia 
sold.  To  use  it,  broken  pieces  should  be  soaked  for  some  hours  in  water,  which  soft* 
ens  it,  and  occasions  it  to  sweU ;  some  more  water  is  then  added  to  it  in  a  glue-pot, 
and  it  is  kept  on  the  fire  till  it  is  melted.  The  strength  must  be  judged  of  by  observing 
how  it  £aJls  from  the  ghie  brush.  A  lesson  from  a  joiner  will  best  teach  its  use,  and  a 
ghie-pot  is  very  handy  in  a  family.  Jefferey^s  patent  marine  glue  is  a  cement  not  affect- 
ed by  mcusture. 

806.  Size  is  sold  in  the  shops  ready  for  use,  and  is  only  a  weaker  kind  of  glue :  the 
)dly,  indeed,  without  having  been  hardened  *,  but  it  is  generally  made  of  better  mate- 
rials. It  is  dissolved  by  putting  it  into  a  pipkin  over  the  fire.  It  is  employed  to  mix  with 
fUslemper  colours  or  whitewash,  to  prevent  their  rubbing  off,  and  for  similar  purposes 


CHAPTER  III. 

ON  THB   MATERIALS   SMPLOTED   IN  PUBNITUHE. 

807.  like  nature  of  the  materude  used  in  the  various  articles  of  furniture  is  a  subject, 
among  others  in  domestic  economy,  that  it  is  useful  to  unders^nd.  A  judicious  choioe 
^fyndUue  cannot  be  made  without  a  knowledge  of  the  substances  of  which  they  are 
formi^  since  upon  the  various  qualities  of  these  their  durability  often  depends,  as  wefl 
as  the  proper  methods  of  preserving  their  strength,  beauty,  and  usefulness. 

It  is  more  particularly  necessary  to  have  an  accurate  knowledge  of  the  metals,  on  ao> 
coont  of  the  expense  of  some,  and  the  great  damage  that  may  be  done  to  them  througl 
agnorance  or  inattention.    In  the  utensils  employed  in  our  culinary  processes,  this  sub 
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ject  BcquiiCH  an  importance  in  another  point  of  Ttew.  It  ie  well  known  Ihit  serera] 
metala  are  of  i  poisonous  nature,  and  serious  accidents  ha^  happened  in  conaequeaM 
of  tbeir  improper  use.  Tha  same  judgment  of  the  miatreaa  or  the  housekeeper,  there- 
fore, which  watches  orer  and  regulates  erer;  part  of  the  household.  shauJd  be  exei 
cised  and  extended  to  the  furniture  and  utensils  of  the  cook,  who  is  too  often  t  at  ira- 
peifectly  acquainted  with  those  facts  which  it  is  so  important  that  all  should  know. 
Nor  are  tiadeamen,  and  even  the  mannfactiirers  themselves,  to  be  always  de;ieuded 
upon  foT  information  respecting  the  materials  thef  employ ;  many  of  them  beiog  igno- 
rant of  the  difference  between  a  simple  metal  and  an  alloy,  knowing  the  latter  only  bj 
a  name,  and  having  erroneous  ideas  respecting  its  composition :  with  respect  to  the 
latter,  indeed,  the  grossest  quackeries  and  impositions  are  daily  put  forth  and  practised, 
Hometimea  through  fraud,  but  in  some  cases  also  from  ignorance.  We  oonfliuer,  there- 
fore, that  It  would  be  useful  in  this  work  to  aa]^y  some  jnfonnation  on  this  head. 

Sect.  I.— woods. 

808.  Gmeral  obtemUimi. — Much  of  the  beauty  and  excellence  of  modem  fumituie 
depends  upon  the  jodicious  selection  of  the  wood  of  which  it  is  conslrucled :  and  of 
this  there  is  now  a  considerable  Tariety. 

We  have  already,  in  OUT  history  of  Furniture,  mentioned  the  taste  of  the  ancient  Ko- 
mans  for  beautiful  kinds  of  wood.  Anciently,  in  Britain,  the  native  woods  alone  were 
worked  into  ftimiture,  and  of  these  the  oak  had  the  preference ;  but  after  the  acquisi- 
tion of  mahogany,  the  beauty  of  wbicb  far  surpassed  all  others  then  in  nse,  our  native 
woods  were  much  neglected,  although  some  of  them  possess  great  merit,  and  had  for- 
merly been  studied  with  attention  to  their  curians  curling  Teins ;  of  late  these  have 
come  again  into  fashion,  together  with  new  species  from  distant  countries.  Wood* 
vary  much  in  their  coloors :  some  are  of  a  kind  of  chocolate  colour,  as  mahogany,  ce- 
dar, rosewood ;  others  are  of  a  light  yellowish  hue,  as  walnut-tree  and  sstinwood; 
others,  again,  are  almost  white,  as  pear,  plane-tree,  and  deal.  Their  hardness,  and  of 
course  their  durability,  and  the  property  of  receiving  a  polish,  vary  considerably.  The 
most  valuable  and  beautifhl  woods  for  the  best  furniture  are  mahogany,  rosewood,  satin- 
wood,  sebra,  and  Coromandel  wood.  For  certain  parts  of  bedsteads,  chairs,  and  sofas, 
beech  and  elm  are  employed ;  oak  for  strength  and  for  Gothic  fhmiture  ;  the  cherry, 
plane,  hollj,  yew,  box,  wahiut,  lime,  poplar,  and  a  great  variety  of  others  for  occasional 

Sirposea ;  and  deal  enters  more  or  less  into  the  construction  of  almost  every  aitiole. 
any  of  the  more  expensive  kinds  are  very  nearly  imitated  by  staining  and  painting ; 
but  these  processes,  though  much  employed  and  extremely  usetiil,  fail  in  durabililj 
where  there  is  much  wear.  Varnishing  the  woods  themselves,  to  exhibit  the  grain, 
greatly  improves  their  appearance;  and  since  veneering  has  been  so  much  employed, 
and  the  French  polish  has  been  in  use,  the  splendour  of  fine  woods  in  our  furniture  baa 
become  very  remarkable. 

809.  Thttt  carunu  hcantiu  and  merit!  Jepaid,  in  a  great  ncaturt,  upan  the  noftmif  itme- 

tuTt  of  aood  m  general,  and  the  manner  in  which  it  grows.  The 
vaneties  of  wood  usually  empbyed  in  Britain  are  produced  by  that 
■  -'— s  of  trees  termed  by  botaniata  exogetiotu ;  that  is,  which  in- 
se  in  thickness  by  a  yearly  addition  of  a  circulsilayer  of  new 
jl  wood,  which  grows  between  the  bark  and  last  layer.  A  section 
//  across  such  a  tree,  fig.  167,  exhibits  a  number  of  cnncentric  ring* 
/  of  wood,  equal  to  tliat  of  the  years  which  the  tree  has  been  grow- 
mg     Each  of  these  rings  is  unequal  in  density  in  different  parts, 

being  composed  of  a  h^  substance  on  one  side  and  a  soft  suh- 

F\g  IDT  Stance  on  the  other,  both  of  which  generally  graduate,  more  or  less, 

into  each  other,  the  colour  being  at  the  same  time  different,  which  enables  us  to  count 
them  with  tolerable  facility.  The  whole  aubstance  of  wood  is  composed  of  two  kinds 
of  minute  parts:  one  consists  of  very  small  hollow  globules  invieible  to  the  naked  eye, 
and  the  other  of  bundles  of  tubes  Qner  than  human  hairs.  The  moat  solid  parts  con~ 
tain  the  greatest  proportion  of  the  latter.  Besides  the  concentric  rings  juat  mentioned, 
which  form  a  series  of  hollow  cylinders,  one  within  the  other,  there  are  thin  plates  of 
dense  wood,  which  extend  nearly  from  the  centre  to  the  circumference  of  the  trees  in 
a  radiating  manner,  and  consequently  crossing  the  last-mentioned  concentric  layers. 
These  radmtiug  plates  constitute  what  the  cabinet-makers  call  the  tUvcr  grain,  which 
is  very  conspicuous  in  some  woods,  and  which  often  has  a  principal  effect  m  producing 
the  elegant  stripes  bo  frequently  seen.  Besides  the  very  minute  tubes  and  cellular  tia- 
■uea  which  always  constitute  the  anbstance  of  wood,  there  are  likewise  many  tnbe* 
passing  through  the  lengthway  of  the  tree,  which  are  so  mnch  larger  than  the  rest  tw 
to  be  visible  to  the  naked  eye,  and  which,  when  divided  longitudinally,  appear  as  mi- 
nute grooves  on  the  surface,  and  give  a  coarseness  of  grain.  This  is  particularly  ob- 
servable in  the  coarse  mahogany  and  in  oak ;  and  they  catch  and  hold  tbe  din,  and  then 
apfwar  as  dark  lines  on  the  surface.  In  some  of  the  close-grained  woods,  as  lime,  pea' 
tree,  beech,  birch,  and  lignum  vit«,  these  large  tohea  eiUier  do  not  exist,  or  ate  not 
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•officient  in  size  to  be  conspicaous ;  and  tl 

high  magnifier,  lo  be  compOBed  of  fine  shin    ^     .  .    ._, „ 

Ing  loo  miauie  to  be  eaaily  ascertained.  The  Tarioua  striped,  waTy,  cnrled  appeoranoe 
of  the  Ttrious  n-oode,  depend  much  upon  the  direction  in  which  these  poiti  are  cut 
across  by  the  saw.  Another  Tariet;  in  the  figure  of  woods  is  the  occurrence  of  eye*. 
ronnd  spols.  and  small  curls,  which,  although  hardly  sailed  to  the  larger  kioda  of  cabinet 
work,  II  atiea  extremely  ornamental  in  smaller  artictea,  aa  stand*  or  work  tai..e*. 
Birds'  eye  maple,  Amboyna  wood,  and  the  root  of  the  commoa  yew  and  elm,  an  per- 
haps the  most  beaatifiil  in  this  re«pect, 

810.  Aiwdier  cUm*  of  trees  is  that  temed  by  botanlat*  ttidogenoiu.  fig  1S8  the  stnie- 
lure  of  which  is  Tcry  different.  Theae  may  be  exemplified  by  palms  .^— . 
and  bamboos,  and  is  well  seen  in  the  common  ralan  cane.  The  trees  , 
hare  their  stems  straight,  and  their  leaves  only  at  the  top.  In  the  A 
•ecliOD  of  the  atem  no  radiating  lines  are  seen,  Init  only  Torr  minute  I 
circles,  which  are  the  ends  of  tiAea  disposed  longitudinaLy.  Trees  of  ■ 
(his  kind  grow  only  in  warm  climates,  and  their  wood  is  not  emjrioyed  * 
far  furniture  in  this  conntry  in  the  manner  of  exogenous  trees.  

811.  MeKogaia.     There  are  two  lands  of  mabogony  in  common  use        '  '  '^^ 

for  (unutore.  The  finest  and  most  Talaable  kind  is  imported  from  St  Doming  and 
Jamaica,  and  designated  by  the  cabinet-makers  Spanish  mahogany ;  the  other  is  uife 
rior  and  coarser,  caUed  Honduras,  being  the  produce  of  the  British  colony  of  that  name 
in  South  America.  Spamtk  naJiogaTtu,  being  brought  from  a  foreign  colony,  m  subject 
to  a  Tcry  heary  rmpoit  duty,  chargea  by  weight.  It  is  very  hard  in  texture,  and  the 
grsin  is  close  ud  has  a  silky  aspect ;  the  pores  are  short,  and  sometimes  are  acarcely 
to  be  obserreif^  consequently  it  receives  a  fine  surface  and  polish,  and  is  always  used 
in  the  best  dining- tables,  sideboanis,  and  other  articles  of  good  furniture,  for  which  it 
is  admrrably  adapted,  not  only  on  account  of  the  closeness  of  its  fibre  or  grain,  which 
prerents  ita  harbonring  dirt,  but  from  its  beautiful  mottled,  wavy,  and  curled  appear 
•oce,  in  which,  together  with  ita  rich  colour,  it  excels  all  other  woods.  The  cabinet 
maker  runs  a  considerable  risk  in  purchasing  mahogany,  as  ho  is  olkn  disappoinied 
in  the  quality  of  the  wood  ;  that  in  the  interior  of  the  log,  when  sawed  up,  sometimes 
M>t  answering  the  expectations  which  were  farmed  from  the  examination  of  the  out- 
aide.  HondtiTiu  maliogtny.  being  imported  from  a  British  settlement,  is  charg^  with 
imieh  less  duly.  In  most  instances  it  is  very  inferior  to  the  Spanish  :  it  is  of  lighter 
weight,  and  softer  in  substance ;  and,  the  pores  being  wider  end  longer,  it  is  not  su*- 
eeptiUe  of  so  fine  a  polish.  It  is  liable  to  retain  and  absorb  more  dirt:  if  wetted,  es- 
pecially when  new,  the  surface  becomes  rough  and  woolly.  The  logs  ofHonduras  are, 
in  some  cases,  very  large,  measuring  nearly  four  feet  in  diameter ;  but  its  general 
value  isaboutonehalf  or  two  thirds  of  that  of  Spanish. 

81S.  Although  we  have  stated  that  Spanish  mahogany  is  superior  to  Honduras,  yet 
that  must  he  understood  generally:  for  some  logs  of  the  letter  are  occasionally  found 
equal  to  the  former  \  and,  from  this  circumstance,  it  is  not  always  possible  fur  the  most 
practised  eye  to  deterftiine  which  of  these  two  woods  a  piece  of  furniture  consists  of, 
instances  occasionaUy  occurring,  though  rarely,  where  Hondaras  has  all  the  beautiful 
curl  and  cloae  grain  of  tbe  Spanish,  It  is  a  practice  with  some  cabinet-makers  to  stain 
mafaogaoy  lo  improTe  the  colour :  this  stain  is  apt,  in  time,  to  (JiOBge,  Good  mahog- 
any is  never  stained. 
813.  TiU  Autor^  a/ noAt^aiiy  is  rather  interesting. 

The  first  mention  of  the  employment  of  mahogany  was  in  the  repair  of  some  of  Sit 
Walter  Raleigh's  ships  at  Trinidad,  in  ISBT ;  but  the  discovery  of  the  beauty  of  its 
pain  for  cabinet  work  was  accidental,  about  the  beginning  of  the  eighteenth  century, 
l:  is  thus  related  by  Mr.  PhiUips,  in  his  work  on  "  Fruit-Trees."  Dr,  Gibbons,  an  em- 
inent  physician,  was  building  a  house  in  King-street.  Covent  Garden.  His  brother, 
who  was  a  West  India  caplain,  brought  over  some  planks  of  mahogany  as  ballast. 
which  he  Ibonght  might  be  serviceable  in  his  brother's  building  ;  but  the  carpenters 
fiadioc  the  wood  too  hard  for  their  tools,  it  was  laid  aside  as  useless.  Soon  after, 
Mrs.  Gibbons  wanting  a  candle  box,  the  doctor  called  on  hia  cabinet-maker  (WoUas- 
toa)  to  tnake  bim  one  of  some  wood  that  lay  in  his  garden.  Wollaaton  also  comidain- 
eii  that  it  was  too  hatd  ;  but  the  doctor  insisted  on  having  it  made,  and,  when  finished, 
il  was  *o  much  liked  that  the  doctor  ordered  a  bureau  to  be  made  of  the  same  wood, 
whicb  was  accordingly  done  ;  and  the  fine  colour,  polish,  &c.,  were  so  pleasing,  that 
be  invited  all  faft  friends  to  see  it.  Among  them  was  the  Duchess  of  Buckingham. 
tlergraee  begged  some  of  the  wood  of  Dr.  Gibbons,  and  employed  Wollaaton  to  make 
ber  a  bureau  also.  On  this,  the  fame  of  mahogany  and  Mr.  Wollaaton  was  much 
ra^ed,  and  furniture  made  of  this  wood  became  general. 

814.  Roaeteood.  This  is  a  favourite  wood  for  many  smaller  articles  of  (iimiture,  al 
though  it  ia  apt  to  be  too  dark.  It  grows  in  Brazil,  and  is  considerably  more  expensive 
(br  fnmitnre  than  mahogany,  partly  on  account  of  the  price  of  the  wood,  atid  partly 
from  that  of  the  workmanship,  il  being  very  hard.    Many  articles  of  rosewood  fUmi- 
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ture  are  veneered,  but  the  best  are  of  solid  wood.  The  colour,  which  consists  of  laigis 
elongated  dark  zones  on  a  reddish-brown  ground,  is  permanent,  except  it  be  much  ex- 
posed to  the  rays  of  the  sun ;  and  it  takes  a  fine  polish,  which  is  improved  by  slight 
waxing,  or,  what  is  better,  by  the  French  polish,  which  brings  out  the  colour  of  the 
wood  admirably. 

815.  Satintoood.  This  very  elegant,  light-coloured  wood,  so  denominated  from  its 
silky  aspect  when  polished,  is  employed  for  a  variety  of  purposes  in  cabinet  work,  but 
chiefly  in  conjunction  with  other  woods.    It  is  very  expensive. 

816.  Coromandel  wood  is,  perhaps,  the  most  beautiful  of  the  brown  woods,  consisting 
of  pale  reddish-brown  fibres  crossed  by  large  stripes  of  deep,  rich  brown,  with  various 
veins  and  spots ;  the  lustre  silky. 

817.  Cedar.  There  are  two  kinds  of  wood  known  by  this  name  in  cabinet  work,  but 
neither  of  them  is  the  true  cedar  of  Lebanon.  The  9wect'9meUing  or  pencil  cedar  (Tkm- 
perus  Virginiana)  is  a  native  of  North  America  and  the  West  India  islands.  The 
wood  is  of  a  brownish-red  colour,  has  a  well-known  agreeable  odour,  and  is  very  du- 
rable, being  unattackable  by  insects.  It  is  employed  in  manufacturing  drawers,  ward- 
robes, 6lc.,  for  which  it  is  valuable,  on  account  of  its  property  of  keeping  away  moths. 
It  is  soft,  but  of  a  uniform  texture,  and  light.  Some  recommend  that  all  cabinets  or 
sets  of  drawers  should  have  some  of  this  wood  as  a  material  in  its  manufacture. 

818.  The  Havana  or  Bermuda  cedar  {Jumpems  Bermudiana)  is  another  variety,  a  na- 
tive of  Bermuda  and  the  Batavia  islands,  and  also  employed  in  various  articles  of  fur- 
niture.   It  somewhat  resembles  mahogany,  but  is  much  softer. 

819.  Oak.  Our  native  oak  is  of  a  dark  colour,  and,  though  much  used  formerly  in 
tlimiture,  and  ornamented  with  carving,  is  now  generally  superseded  by  the  Riga  oak, 
called  wainscoty  which  is  of  a  light  yellowish  tinge.  This  is  usually  varnished,  which 
prevents  the  dust  from  filling  up  the  pores  of  the  wood,  and  causing  it  to  become  dark- 
er ;  or  it  may  be  well  rubbed  with  a  small  quantity  of  the  wax  polish.  Wainscot  being 
of  an  agreeable  colour,  cheaper  than  mahogany,  and  not  being  liable  to  warp,  is  much 
employed.  It  is,  likewise,  used  conjointly  with  mahogany,  as  in  drawers,  the  latter 
constituting  the  fronts,  the  former  the  interior. 

820.  PoUard  oak.  This  native,  beautifhl  wood  has  a  distinguished  claim  upon  our 
attention,  from  its  intrinsic  merit.  It  has  been  recently  introduced  as  veneers  sawed 
ofi*  from  the  stumps  of  old  pollard  oaks,  that  otherwise  would  have  been  consigned  to 
the  flames ;  but  which,  when  cut,  are  found  to  contain  the  richest  variegated  spots 
and  figures,  arising  from  knots  and  irregularities  of  growth,  that,  when  brought  out  by 
polish,  are  extremely  various  and  beautiful.  This  wood  is,  however,  usually  decayed 
in  parts  and  perforated  by  insects ;  that  these  defective  places  have  to  be  filled  up 
with  the  greatest  neatness  and  care  by  the  workmen,  with  other  pieces  of  wood  let  in, 
which  causes  it  to  be  expensive :  various  pieces  are  frequently  veneered  in  one  table 
top  to  produce  an  elegant  pattern. 

821.  Walnut' tree.  This  native  wood  is  now  little  used  for  furniture ;  but,  before 
mahogany  and  other  foreign  woods  were  imported,  was  much  in  request  for  the  beauty 
of  its  grain.  It  is  much  employed  by  the  coach-builder,  and  f5r  making  gun  stocks, 
being  lighter,  in  proportion  to  its  elasticity  and  strength,  than  any  other. 

822.  Elm.  This  is  little  used  in  furniture,  as  it  twists  and  warps  too  much ;  but,  as 
it  is  very  tough,  and  not  liable  to  split,  is  very  useful  for  some  purposes,  as  for  chop- 
ping blocks,  and  tops  of  kitchen  tables ;  and,  on  account  of  its  great  durability  in  wa- 
ter, it  is  employed  in  pumps,  pipes,  planks  and  piles  in  foundations,  cofllns,  and  some- 
times for  the  naves  of  wheels. 

823.  Aah  is  a  wood  but  little  used  in  furniture,  but,  from  its  toughness,  is  useful  in 
some  cases. 

824.  Pear-tree.  This  wood  is  of  a  light  yellow  colour ;  and  being  very  uniform,  and 
easily  cut,  though  firm  and  solid,  it  is  occasionally  used  for  carving,  also  for  measuring 
Ailes  and  similar  purposes. 

826.  Ebotw  is  a  wood  naturally  of  a  deep  black  colour,  and  highly  prized  by  the  cab- 
inet-maker  for  several  purposes,  particularly  inlaying.  It  is  exceedingly  bard,  heavy, 
and  durable ;  but  is  only  used  in  a  small  quantity.  As  it  is  expensive,  cabinet-makers 
often  substitute  pear  and  other  woods  dyed  black ;  but  these  are  not  so  susceptible  of 
good  polish  and  lustre,  nor  do  they  keep  their  colour  equal  to  true  ebony.  The  best 
ebony  comes  from  Africa ;  a  kind  variegated  with  brown  is  brought  from  Mauritius 
and  Ceylon. 

826.  Box-wood  is  a  close-grained,  hard  wood,  of  a  yellowish  white  colour,  and  takes 
a  fine  polish.  Its  heaviness  prevents  its  being  much  used  in  furniture,  except  for  in- 
laying and  smaller  works.  It  is  much  used  in  instruments,  particularly  in  musical 
wind  instruments.  Its  bitter  quality  prevents  its  being  attacked  by  insects.  It  is  the 
wood  of  a  shrubby  evergreen  that,  in  some  places,  grows  to  the  height  of  twelve  or 
fifteen  feet. 

827.  Bamboo.  This  cane  grows  in  India  and  China,  and  is  there  very  extensivesy 
employed  for  a  vast  variety  of  purposes.    It  is  one  of  the  most  common  plants  in  tho«» 
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«Dimtn».  and  shoots  up  often  to  the  height  of  forty  feet,  with  a  stem  perfectly  straight. 
Hollow,  and  jointed,  and  covered  with  a  thin,  shining,  hard  coat,  that  appears  like  a 
▼anuBb,  and  which  is  actually  a  solation  of  flint  laid  on  by  the  hand  of  nature.  The 
natiTcs  of  India  raise  their  houses  with  poles  of  this  cane,  and  of  the  smaller  shoots 
they  make  all  kinds  of  furniture.  Indeed,  the  various  uses  to  which  this  elegant  species 
of  reed  is  applied  would  require  a  volume  to  enumerate.  In  China,  their  chairs,  sofas, 
tables,  screens,  bedsteads,  and  many  other  household  moveables,  are  entirely  con 
stmcted  of  it.  It  is  used  on  board  of  ship  for  poles,  for  sails,  for  cables,  for  rigging, 
aiMl  for  calking.  In  husbandry,  it  is  employed  for  carts,  for  wheelbarrows,  wheels  to 
raise  water,  for  fences,  for  sacks  to  hold  grain,  and  a  variety  of  other  utensils,  as  bas- 
kets, boxes,  water  pipes,  dec.  The  young  shoots  furnish  an  article  of  food,  and  the 
wicks  of  their  candles  are  made  of  its  fibres,  which  are  also  twisted  into  cordage,  and 
manofactored  into  paper.  Furniture  made  of  it  is  remarkably  light  and  strong ;  but 
we  have  not  the  material  here  in  sufficient  quantity  to  manufacture  it  as  in  the  East 
Articles  of  furniture  brought  from  China,  made  of  bamboo,  as  chairs  and  bedsteads, 
some  of  which  are  made  to  fold  up,  are  remarkably  curious. 

828.  The  raUui,  of  wMch  the  seat*  of  cane  chaire  are  made,  is  a  smaR  sort  of  cane 
brought  from  China,  Japan,  and  Sumatra.  It  is  exceedingly  tou^,  and,  for  the  pur- 
pose of  chairs,  is  split  in  several  strips.    In  China  they  are  twisted  into  cables. 

Sect.  II. — ivory. 

829.  This  beantifol  material  is  occasionally  employed  in  ornamenting  articles  of  for- 
mtnre.  It  was  largely  used  for  sculpture  by  the  Greeks,  even  for  colossal  statues  of 
their  deities,  which  were  sometimes  executed  of  gold  and  ivory.  In  modem  times, 
also,  smaller  works  in  ivory  have  been  produced  by  the  sculptor ;  but  it  is  seldom  now 
resorted  to  for  this  purpose. 

830.  Icory  it,  properly ^  the  euhstanee  of  lehich  the  tusk*  of  the  elephant  eonsUt,  though 
the  name  is  also  given  to  the  tusk  of  the  sea-horse  and  of  the  hippopotamus.  The 
greatest  part  of  our  ivory  conies  from  Africa,  where  elephants  exist  in  great  numbers. 
A  part  of  Guinea,  from  which  the  greatest  quantity  of  it  is  shipped,  lu^  obtained  the 
name  of  the  Ivoiy  coast.  Very  fine  ivory  comes,  also,  from  the  east  coast  of  Afhca. 
That  from  Ceylon  is  particularly  esteemed,  on  account  of  its.  whiteness.  The  oompo- 
sent  parts  of  ivory  are  nearly  the  same  as  those  of  bones,  namely,  phosphate  of  lime, 
combined  with  a  gelatinous  substance ;  but  the  proportion  of  the  latter  is  so  consider- 
aUe,  that  shavings  and  turnings  of  ivory  can  be  dissolved  by  digestion  in  boiling  water, 
and  converted  into  jelly,  which  is  not  the  case  with  bone.  Heat  does  not  soften  ivory, 
like  horn,  nor  is  it  so  hard  and  brittle  as  bone.  100  parts  of  ivory  contain  64  of  phos- 
phate of  lime,  24  of  gelatin,  and  0-1  of  carbonate  of  lime.  It  is  worked  with  the  saw 
and  cutting  tools,  and  polished  by  pumice  and  tripoli.  It  admits  of  being  easily  stained 
of  various  colours ;  and,  when  long  exposed  to  the  air,  its  beautiful  white  colour  is 
changed  to  a  dull  yellow.  Bleaching  with  chlorine  will  restore  it  to  its  original  white- 
aess.  When  burned  in  a  close  crucible,  it  makes  ivory  black.  The  size  of  the  tusks 
varies  according  to  the  age  of  the  animal,  the  largest  being  about  ten  feet  long.  Those 
from  Guinea  weigh  about  from  100  to  120  pounds.  The  tusks  are  always  more  or  less 
carved ;  fi'om  which  circumstance,  and  their  small  diameter,  this  material  can  never 
be  had  of  a  large  size ;  and,  though  in  countries  where  ivory  is  found,  as  in  India,  con- 
siderable artictes  of  furniture  are  executed  of  it,  it  is  found  too  expensive  for  that  pur- 
pose when  brought  to  this  country. 

831.  The  teeth  of  the  sea-horse  are  much  harder  than  the  ivoiy  of  the  elephant,  and 
the  enamel  is  used  for  making  artificial  teeth. 

832.  Carvings  in  ivory,  when  not  kept  under  glass,  sometimes  become  covered,  in 
time,  with  a  multitude  of  minute  cracks,  which  get  filled  with  dirt,  and  deface  them. 
Glass  not  only  protects  them  from  this,  but  affords  the  means  of  bleaching  or  whiten- 
ing ivoiy  that  has  been  discoloured.  This  efiect  is  produced  by  exposing  them  to  the 
sun's  rays  under  glass,  turning  each  side,  in  succession,  to  the  rays  of  that  luminary. 
To  remove  the  cracks  above  alluded  to,  the  ivory  should  be  washed  in  soap  and  warm 
water  with  a  brush  till  the  cracks  disappear,  after  which  it  should  be  placed  under 
g^ass  for  preservation. 

833.  hory  may  be  silvered  in  thefoUmning  manner :  Immerse  the  ivory  in  a  weak  solu* 
tion  of  nitrate  of  silver,  and  snfiTer  it  to  remain  till  it  has  acquired  a  deep  yellow  col- 
our;  then  take  it  out,  wash  it  with  water,  and  expose  it  to  the  sun's  rays,  which  will 
Uim  it  black  in  about  three  hours :  the  ivory  wiU,  upon  being  nibbed,  acquire  a  silvery 
fustre. 

834.  Vegetable  ivory  is  a  singular  substance  lately  introduced,  and  which  is  occasion- 
al^ work^  into  small  articles.  It  resembles  ivory  exactly,  though  somewhat  more 
brittle,  foid  more  liable  to  change  colour.  It  is  the  seed  or  nut  of  a  plant  {PhylaUphas 
mmcroearpa),  having  a  character  between  a  palm  and  a  cycas,  and  growing  in  the  val- 
leys of  the  Peruvian  Andes.  The  nuts  are  about  the  size  of  a  hen's  or  pigeon's  egg, 
and  have  been  used  from  time  immemorial  by  the  natives  of  South  America  for  the 
same  purposes  as  ivory. 
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•   SbCT.  III. MARBLB. 

835.  AU  marhUs  are  carhmatta  of  lime ;  that  is,  they  consist  of  carbonic  acid  and 
time.  Of  (.ourse,  they  are  the  same  as  chalk,  only  that  they  are  crystallized,  which 
gives  them  their  hardness,  whereas  chalk  is  of  a  soft,  earthy  texture.  Marble  is  cor- 
roded and  dissolved  by  acids,  and  it  agrees  in  its  composition  with  limestones ;  when- 
ever the  latter  ara  of  such  a  texture  as  to  admit  of  a  polish,  they  are  called  marbles. 

836.  Marble  is  slovoly  rendered  more  brittle,  and  thus  slabs  are  sometimes  even  heM  by 
long-continued  heatt  as  may  be  seen  on  the  mantles  of  some  chimney-pieces,  where  they 
are  much  exposed  to  the  heat  of  the  fire.  White  marble  becomes  easily  stained  by 
■moke  and  dust,  and  sometimes  it  is  stained  artificially  of  various  colours  for  useful 
purposes. 

837.  The  purest  while  marble  is  termed  statuary  marble,  and  comes  to  us  from  abroad, 
chiefly  from  Italy.  It  is  the  most  expensive,  as  well  as  the  most  elegant.  The  veined 
marble  is  also  imported,  as  well  as  several  of  the  coloured  marbles. 

838.  Rare  and  beautiful  marbles,  in  almost  endless  variety,  are  much  sought  after  for 
tops  of  small  tables,  and  similar  pieces  of  furniture ;  and  some  of  these  fetch  very  high 
prices.  It  requires  no  small  skUl  to  distmguish  accurately  the  different  sorts,  which 
are  frequently  incorrectly  named.  Some  substances,  also,  are  called  marbles  tiiat  are 
not  strictly  so ;  for  example,  serpentine,  which  is  not  a  carbonate  of  lime,  but  consists 
of  siUca  and  magnesia.  The  Florentine  sdabaster  is  sometimes  incorrectly  classed 
with  marbles ;  but  it  is  sulphate  of  lime,  and  does  not  efiTervesce  with  acids  as  marbles 
do.  We  have  in  Britain  and  Ireland  many  variegated  marbles  of  great  beauty,  which 
are  occasionally  used  in  furniture. 

839.  For  the  method  of  cleaning  marbles,  see  the  section  "  On  cleaning  Furniture  '' 

Sect.  IV. — alabasteb 

840.  This  substance  has  a  near  resemblance  to  marble,  but  is  distinguished  from  ft  by 
greater  transparency. 

841.  There  are  two  kinds  of  alabaster :  one  is  a  carbonate  of  lime,  and  therefore  is  of 
the  same  composition  as  marble,  but  has  been  fortned,  in  the  manner  of  a  stalactite, 
by  water  dropping  in  a  cavern.  Though  very  transparent,  it  is  also  very  hard,  and 
therefore  seldom  used  for  sculpture.  The  other  kind  is  a  sulphate  of  lime,  and  the 
same  substance  as  gypsum,  from  which  (faster  of  Paris  is  made ;  but  gypsum  is  called 
alabaster  only  when  it  is  translucent,  and  has  a  grain  resembling  that  of  marble.  Gyp' 
seous  alabaster,  being  soft  and  easy  to  cut,  and  having  often  great  beauty  and  trans- 
parency, is  much  employed  for  some  ornamental  works,  particularly  vasos,  stands  for 
time-pieces,  and  similar  things.  Much  beautiful  alabaster  being  found  near  to  Florence, 
the  business  of  manufacturing  these  ornamental  articles  is  much  prosecuted  there,  and 
also  at  Leghorn  and  Milan.  Objects  of  this  kind,  made  of  alabaster,  are  liable  to  be- 
come yellow,  particularly  if  exposed  to  any  smoke,  but  they  may  be  restored,  in  a 
considerable  degree,  by  washing  with  soap  and  water,  and  afterward  polishing  with 
shave-grass.  Grease  spots  may  be  removed  by  nibbing  the  places  with  powder  of 
French  chalk,  which  is  a  kind  of  talc.  As  the  alabaster  is  very  soft  and  tender,  they 
are  easily  scratched  or  broken,  and  therefore  require  to  be  taken  great  care  of;  if  val- 
uable, they  should  be  kept  under  a  glass.  Broken  parts  may  be  joined  together  again 
by  quicklime  and  white  of  egg.  Alabaster  may  be  easily  stained  with  metallic  solu- 
tions, by  the  spirituous  tinctures  of  dyeing  substances,  or  by  coloured  oils,  in  the  same 
Way  as  marbles. 

Sect.  V. — scaouola. 

84s.  Tliis  is  a  material  which  is  made  to  imitate  various  marbles,  porphyry,  and  serpentme^ 
so  well,  that  it  is  difficult  to  discover,  by  the  appearance,  that  it  is  not  real  stone.  It 
is  much  employed  for  columns  in  the  interior  of  houses,  also  for  lining  parts  of  walls  ; 
and  for  table  tops,  stands  and  pedestals  of  various  kinds  for  statues,  busts,  de^c,  and 
other  ornamental  parts  where  marble  is  used.  It  admits  of  a  very  beautiful  polish,  but 
cannot  be  employed  in  the  outside  of  a  building,  as  it  is  destroyed  by  damp,  and  requires 
to  be  kept  very  dry.  It  is  chiefly  composed  of  plaster  of  Paris  and  glue,  coloured  by 
difln^rent  pigments.  These  are  mixed  together  separately,  according  to  the  various  parts 
of  the  marble  to  be  imitated,  and  while  they  are  in  a  moist  state,  are  stirred  together 
like  the  veins  in  marble.  This  substance  is  very  useful  where  great  richness  and  maj;- 
nlficence  is  required  at  small  expense. 

Sect.  VI. — leather. 

843.  The  skins  of  animals  were  among  the  most  ancient  materials  employed  for  clothiug, 
and  for  certain  parts  of  furniture.  But,  although  these  are  pliable  when  recently  strip- 
ped from  any  quadruped,  as  they  dry,  they  shrink,  become  hard,  like  horn,  and  will  no 
longer  adapt  themselves  to  the  free  motion  of  the  parts  they  are  intended  to  cover. 
Skime  process  is  therefore  necessary  to  restore  their  original  flexibility  and  suppleness 
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md  to  tiiieaeife  them  pennaaently  in  that  state.  Skin  so  treated  is  sul  to  be  eon* 
Terted  into  Uatker.  The  art  of  preparing  leather  ia  of  great  antiquity ;  we  find  it  de* 
acxibed  in  the  poems  of  Homer,  and  it  has  been  practis^  by  the  eastern  nations  from 
time  immemonal.  The  objects  of  this  art  are  to  prevent  the  destmctioB  of  the  skin  by 
putrefaction,  and  to  render  them  strong,  tough,  durable,  and  impenrioua  to  niotstnref 
at  the  same  time  that  they  admit  of  dyeing  aad  polishing. 

844  sans  may  be  eonverUd  into  leather  by  three  method*.  The  simplest,  and  probably 
the  firEt  that  was  inTcnted,  consiets  in  soaking  the  skin  in  water,  and  then  forcing  oil 
or  grease  into  its  pores  by  hard  rubbing.  The  oil,  which  is  thus  introduced  among  the 
fibres  in  the  place  of  the  water,  preserres  the  suppleness  of  the  skin  as  long  as  it  re- 
mains there.  This  method  is  mentioned  by  Homer ;  and  the  North  American  Indians 
prepare  in  this  manner  their  deer  and  buffiUo  skins.  They  soak  them  in  a  mixture  of 
the  6t  and  brains  of  the  animals,  rub  them  well  with  their  hands,  and  afterward  hang 
them  op  in  the  smoke,  which  assists,  by  its  antiseptic  property,  in  preventing  their  pu- 
trefaction. 

Leather  is  made  in  this  country  chiefly  by  two  processes — by  tanmng,  and  by  tawmg , 
and  both  of  these  are  sometimes  combined,  as  in  sheep,  goat,  and  deer  slons. 

845.  The  tanning  of  leather  is  effected  by  steepins  the  skins,  properly  prepared,  in  in- 
fiisions  of  astringent  yegetables,  as  oak  bark.    Although  this  has  long  been  suceeea- 
ftdly  practised,  yet  the  principles  upon  which  the  process  depends  were  not  understood 
ontil  about  the  beginning  of  the  present  century ;  modem  chemistry  threw  light  upon 
the  subject.   It  had  been  sapposed  that  the  effect  of  hardening  and  thickening  the  skin 
was  owing  merely  to  that  peculiar  corrugation  which  is  perceived  when  astringent 
juices  are  taken  into  the  mouth,  and  the  lips  are  puckered  and  constringed,  and  that 
the  fibres  were  thos  brought  closer  together.    But  M.  Seguin,  a  French  tanner,  and  a 
man  of  science,  discovert  that  the  effect  produced  by  tanning  was  not  of  a  mechani- 
eal,  but  of  a  chemical  nature.     The  skin  is  composed  of  two  parts  or  layers ;  the  outer 
one  is  thin,  and  is  called  the  cuticle  or  epidermis,  and  the  inner  is  named  the  cutis  or  true 
sbn.    The  cutis  consists  of  minute  fibres,  which  are  composed  of  gelatin  or  glue,  as- 
i£  evident,  because  that  substance  is  produced  by  boiling  skin  till  it  is  dissolved.   Now 
M.  Seguin  discovered  that,  when  gelatin  is  dropped  into  an  infusion  of  oak  bark,  or 
any  vegetable  astringent,  a  brown  precipitate  faJls  down,  consisting  of  a  combination 
of  the  astiingent  matter  with  the  gelatin ;  and  that  this  new  substance  was  insoluble 
in  water,  and  was  that,  in  fact,  which  leather  contained,  and  to  which  it  owes  its  prop* 
enies.    The  astringent  principle  which  thus  combines  with  the  gelatin  of  the  skin  M. 
Segnm  named  tonwn,  or  tan.  When  skin  is  tanned,  therefore,  a  chemical  change  takea 
[i^aoe  in  its  nature  ;  it  resists  the  action  of  water,  and  is  no  longer  capable  of  putrefac- 
tion.  Besides  tannin,  astringent  vegetables  contain  another  principle,  gallic  add,  which, 
as  well  as  tan,  has  the  property  of  forming  an  ink  or  black  liquid  with  the  salts  of  iron ; 
hence  leather  is  easily  rendered  black  b^  rubbing  it  over  with  a  solution  of  green  vit- 
riol or  sulphate  of  iron,    l^luit  we  have  just  stated  is  the  chemical  principle  upon  which 
the  making  of  tanned  leather  depends ;  but  in  the  practice  of  tanning  a  variety  of  cir- 
cumstances are  to  be  attended  to.    The  various  kinds  and  qualities  of  leather  are  ow- 
ing to  the  different  skins  employed,  or  the  modification  of  the  art  of  tanning,  in  order 
to  suit  them  for  their  several  uses.   Some  are  made  very  thick  and  strong,  for  the  soles 
of  shoes ;  others  are  rendered  soft  and  p^able,  being  intended  for  the  upper  leathers  of 
•hoes,  for  gloves,  and  other  articles. 

846.  Leather  tanned  in  England  consists  chiefly  of  three  sorts :  the  thickest  and  strongest 
kuid,  used  for  the  thickest  soles  of  shoes,  is  known  by  the  name  of  butts  or  backSf  and 
are  made  of  the  stoutest  and  heaviest  ox  Indes.  The  next  in  thickness,  used  for  thin- 
ner soles  of  shoes,  are  called  crop  hides^  and  are  made  of  cow  hides  or  lighter  ox  hides. 
The  third  sort  is  named  calf  skins,  and  are  made  from  the  skins  of  calves,  horses,  seals, 
do«,  dec. ;  they  are  used  for  the  upper  leathers  of  shoes,  boots,  dtc. 

Besides  the  skms  of  animals  recently  slaughtered  in  this  country,  many  are  imported 
in  a  dried  state ;  those  of  cows  and  bulls  chiefly  from  the  pampas  of  South  America ; 
sheep  skins  from  the  Cape  of  Good  Hope ;  lamb  and  kid  skins  from  Italy;  and  goats' 
skina  from  Barbary,  dec.  Different  tanners  and  leather-dressers  have,  generally,  soma 
parts  of  the  process  peculiar  to  themselves ;  but  the  following  are  those  which  are  usu- 
ally practised  in  this  country. 

847.  For  butts,  or  the  strongest  sole  leather,  after  the  horns  axe  taken  off,  the  hides  are 
laid  smooth  in  heaps  for  a  few  days,  alter  which  they  are  suspended  on  poles  in  a  close 
room  called  a  smoke-house,  where  the  temperature  is  kept  somewhat  elevated  by  a 
BOKNikienng  fire  of  wet  tan.  This  oocasions  a  slight  putrefaction,  which  causes  the 
cuticle  with  the  hair  to  be  got  easily  off  by  spreading  the  hide  on  a  wooden  horse,  and 
serapmg  it  with  a  crooked  knife.  The  reason  for  taking  off  the  cuticle  is  this  :  it  is 
Bot  fonned  of  gelatin,  like  the  cutis,  but  of  albumen ;  it  is  analogous  to  thin  horn,  is 
incapable  ofcombming  vrith  tannin,  and  would  prevent  the  latter  from  acting  upon  the 
tiae  skin.    Tlie  hides  are  then  put  into  a  pit  containing  a  strong  infusion  of  bark,  called 

E,  which  operation  is  termed  colouring ;  after  which  they  are  removed  into  another 
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pit  containing  water  impregnated  with  about  a  thonwiadth  part  of  su^boric  acid.*  tlii» 
is  called  rauingt  and  is  for  the  porpoae  of  distending  the  porea  of  the  hides,  and  oocsr- 
sioning  them,  more  readily  to  ixnbibe  the  tannin  infuaion,  which  is  to  oomhine  with  the 
gelatin  of  the  skhi  and  form  leather.  They  are  next  transferred  into  a  pit,  where  th^ 
are  disposed  with  ground  oak  bark  between  each  layer  of  hides.  The  pit  is  filled 
up  with  ooze,  and  the  hides  remain  in  this  for  about  a  month  or  six  weeks.  By  that 
time  ail  the  tannin  of  the  bark  has  c(»nbined  with  the  skin,  and  the  liquor  is  then  drawn 
out,  and  fresh  ooze  and  bark  put  in  as  before.  The  skins  lie  in  this  for  three  months, 
at  the  end  of  which  time  the  process  is  repeated ;  and  after  remaining  four  or  five 
months  longer,  they  are  usually  completely  tanned,  except  the  hides  are  remarkably 
thick,  when  they  may  require  another  repetition  of  the  process.  The  time  required  for 
tanning  in  this  manner  is  from  a  year  to  eighteen  months,  or  even  two  years.  They 
are  now  taken  out  of  the  pit  to  be  dried  by  being  hung  on  poles,  and  they  are  then 
beaten  smooth  with  wooden  hammers,  called  batts,  and  compressed  with  a  steel  tool 
to  render  them  more  firm,  when  they  are  fit  for  sale. 

648.  When  the  leathar  called  crop  hides  is  to  be  made,  the  skins  are  put  into  a  pit  foil  of 
water  saturated  with  lime  for  a  few  days ;  they  are  then  taken  out,  and  the  hair  is 
scraped  ofiT,  and  afterward  the  loose  flesh  and  other  superfluities.  Next  they  are  put 
into  a  pit  with  weak  ooze  of  oak  bark,  from  which  they  are  transferred  to  pits  with 
stronger  ooze ;  all  the  time  they  are  dsiily  moved  about,  which  is  called  handling.  Af- 
ter this  is  continued  for  about  six  weeks,  they  are  placed  in  a  pit  with  strong  ooze, 
with  bark  between  each  two  layers.  In  this  they  continue  several  months,  and  this 
last  process  is  repeated  several  times,  till  the  hides  are  perfectly  tanned ;  they  are  then 
dried  and  smoothed. 

849.  The  leather  called  calf  skhu  are  tanned  by  a  process  somewhat  difll^rent.  Tliese, 
after  being  washed  in  water,  are  put  into  pits  with  limewater,  as  before  mentioned* 
where  they  are  taken  up  and  put  down  again  every  third  or  fourth  day,  for  a  fortnight 
or  three  weeks,  in  order  to  destroy  the  cuticle  or  epidermis  of  the  skin.  The  hair  is 
then  easily  scraped  oflT,  and  the  grease  and  loose  flesh  being  removed,  they  are  pot 
into  a  pit  of  water  impregnated  with  pigeons'  dung,  called  a  grainer,  fonning  an  alka- 
line lye,  which,  in  a  weex  or  ten  days,  soaks  out  the  lime,  grease,  and  saponaceous 
matter.  During  this  period  they  are  several  times  scraped  with  a  crooked  knife  to 
work  out  the  dirt,  llie  skins  are  thus  softened  and  prepared  for  the  reception  of 
the  ooze^  in  which  state  they  are  termed  pell.  They  are  Uien  put  into  a  tan  pit  with 
weak  ooze  *,  and,  after  remaining  there  a  sufficient  time,  are  transferred  to  others  with 
stronger  ooze,  until  after  six  weeks  they  are  put  into  very  strong  ooze  with  fresh  baric, 
where  they  lie  for  several  months  till  they  axe  completely  tanned.  They  are  then  dried 
as  the  others. 

850.  The  lighter  sort  of  hides^  ccUed  dreeeing  kideSf  used  for  coach  work,  harness,  &o., 
are  managed  nearly  in  the  same  manner  as  the  last,  and  af|erward  go  to  the  currier. 
In  oonsequence  of  the  application  of  chemical  science  to  the  subject  of  tanning,  it  was 
expected  that  the  time  employed  in  the  process  might  be  very  much  shortened,  so  much 
so  as  from  a  year  and  a  half  to  two  years,  to  a.  few  months ;  but  the  combination  of 
the  skin  with  tannin  is  a  slow  process,  and  it  requires  a  long  time  for  the  tan  to  pene- 
trate to  the  centre  of  the  hides.  Although,  by  making  stronger  infusions  of  the  bark, 
leather  could  be  made  in  a  few  months,  yet  such  leather  was  found  to  be  harder,  and 
more  liable  to  crack.  Even  the  method  described  by  Mr.  Babbage  as  a  recent  improve 
ment,  namely,  forcing  the  bark  liquor  into  the  pores  by  exhaustion  with  the  air  pump, 
•is  not  found  to  answer.  Weak  infusions  of  tan,  applied  for  fifteen  months  at  least, 
make  the  best  leather ;  but,  as  tanned  leather  is  sold  by  weight,  there  is  a  strong  induce- 
ment to  the  manu&cturer  to  make  his  hides  weigh  as  much  as  possible  in  the  tan-pit, 
although  at  the  expense  of  the  toughness  or  compactness  of  the  leather.  Weak  infiir 
sions  not  only  take  longer  time  to  produce  their  cfi*ect,  but  also  give  leather  of  less 
weight ;  and  the  price  which  it. fetches  in  the  racket  is  scarcely  sufficient  to  nmke  up 
for  the  increased  expense  in  point  of  time. 

851.  All  barke  contain  more  or  lees  of  the  tanaing  principle ;  but  in  this  countiy  oak  baik 
is  preferred,  on  account  of  its  richness  in  tannin,  and  its  abundance.  In  Russia,  when 
the  best  of  leather  is  made,  the  bark  of  the  black  willow  is  preferred,  and  .next  to  this 
birch  bark.  But,  of  all  the  substances  which  have  been  tried,  catechu,  a  sort  of  gum» 
contains  the  greatest  quantity  of  the  tanning  principle.  The  tree  which  produces  this  | 
grows  in  New  South  Wales,  from  which  we  shall  probably  obtain  it  at  a  cheap  rate.  i 

Oak  bark  being  a  very  expensive  article  in  the  process  of  tanning,  various  substances  t 

have  been  proposed  as  substitutes  for  it    All  the  parU  of  vegetables  which  are  of  an  I 

astringent  nature  contain  this  principle  (which  may  be  known  by  their  giving  precipi*  J 

tates  with  gelatin  insoluble  in  water),  and  wUl  answer  this  purpose.     The  leaves,  \ 

Diuidies,  fruit,  flowers,  of  a  vast  number  of  plants ;  every  part  of  the  oak,  as  the  leavw  \ 

and  acorns,  oak  sawdust,  and  the  barks  of  all  trees,  contam  more  or  less  tannia.  i 

¥nm  experiments  whieh  have  been  made,  the  following  are  the  quantities  of  the  tsB*  % 

ning  principle  in  various  barks.  \ 
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858L  Tie  diidmst  Itatker^  naed  for  the  solefl  of  booUr  and  shoes,  reqnirae  Dethiiig'inifiii 
UuB  teproeeBs  above  deaeritted ;  b«t  that  which  is  wanted  to  be  8ii|iple  and  soft,  wkA 
as  tbe  liglit  oow  taidea,  and  those  of  calTes,  horsea,  dogps,  seals,  dee.,  and  for  the  nppsr 
festfana  of  sboea  and  lega  of  boots,  dso-for  o6aoh  and  harneas  leather,  aaddles,  and 
oflier  things  of  that  kind,  are  sobjeoted  to  ansther  tnooeaa  alter  the  tanning  ia  foikhedi 
called  ennyiag. 

8S3.  Cwrmg  eoRtifte  in  steeping  the  leather  in  water,  ooveiing  one  anrftee  wMr  • 
nrixtore  of  ml  and  t^Dow,  and  then  stoTing  it.  Aa  the  water  eraporatea,  the  oil  takes 
its  place  in  ttie  pores  of  the  leather;  the  grain  side,  to  which  the  hair  waa  attached,  is 
then  ToMied  over  with  a  aohitioB  of  sulphate  of  nron,  which  atrflcos  a  black  with  the* 
taanin  of  the  leaofaer.  Beating  and  passing  it  between  rollers,  to  smooth  its  serfaoee, 
is  the  last  process.  If  the  flesh  side  of  the  leather  is  required  to  be  Uacted  instind  i4 
the  graia  side^  it  is  robbed  over  with  »  niixtnre  of  lunpbhick,  oil,  and  taflow,  oalM 


9SL  T%e  immiKf  primd^  m  oak  tend  other  harbi  »  wametmm  a^iei  fa  tkerpmpme  if 
^eitnng  oiker  9  ituuues  beMes  skint.  Fishermen  resort  to  this  to  render  tbnr  nelv 
moTB  dnraUe,  and  the  sails  of  their  boats  are  sometimes  treated  in  the  aame  mamier : 
tbe  appiieaCioB  to  other  artielea  is  obTiooa.  The  method  of  impregnating  nets^  cerdage^ 
dec.,  with  tannin  is  tbe  foUerwing :  Two  pomida  of  g^ue  are  diasotved  in  fifteen  gaHons 
of  wrter:  the  nets  we  dipped  into  this  solution,  and  steeped  in  a  strong  solution  of  oak 
or  other  good  iwrk.  The  tannin  edmbines  with  the  gdittin,  and  enrelopea  the  fibres 
t)f  the  hemp  with  «  leathery  coating,  which  preventa  the  action  of  the  water  and  the 
veather;  Any  gelatinons  suhstanee  will  answer  instead  of  gtaie :  enough  onght  be  ob- 
tained  from  many  parts  of  fish  now  thrown  awi^r. 

856.  Tawimgr  i»  ike  pnvfrati&n  of  leather  h^  aeombkuaion  cfUmmnjg  sad  eJtummg ;  and 
is  oRd  forsfaeqi,  goat,  kid,  and  other  light  skins  for  gloves,  bo^Minding,  and  ayariety 
of  other  purposes. 

When  the  skins  of  animals  just  slaughtered  are  to  be  tamed,  they  rteold  be  washed- 

iaasadiately  and  then  dried,  otherwise  they  soon  ferment  and  begin  to  putreQr*  When 

TBceiTed  inthe  dry  state  for  tanning,  they  are  steeped  in  water  for  two  days,  and  the 

foagh  parts  are  removed  by  the  fieafaing-knifo.    Hie  flerii  aide  of  the  akins  iM  no# 

TuMied  wUh  amsitaie  of  liae  and  water,  and  the  skina  are  piled  on  each  other  wtttf 

Che  Iheah  sides  in  oonkaet :  in  a  few  days  it  will  be  found  that  the  wool  or  hair  may  be 

easily  removed.    They  are  next  well  washed,  to  get  rid  of  the  time,  and  a^m  cleaned 

of  their  sqieiAions  pnita    This  limiaf  and  oleanmg  is  repeated  aevsral  tuiea.   After 

this  ttay  aie  kept  for  eight  or  ten  days  in  a  bath  of  bran  and  water,  wbidi  gives  tluMil 

a  half  tanning.    They  are  then  readyfor  the  prosesa  of  atanmng,  wlMr  is  that  properly 

whidi  converts  them  into  leather:    A  bath  of  ahnn  and  aea  sait  dissolved  in  'wateris 

IveiBred ;  into  this  the  skms  «re  potj  at:  a  heat  near  to  beiliag^  for  about  ton  ndnutea, 

and  then  wheat  flour  ia  dusted  into  the  buth  with  the  yolks  of  eggs^  ao  as  toraaJDoa 

kind  of  paste:  the  dans  are  w^  worked  inthisiand  left  in  it  for  a  day.    It  appsaw 

that  the  akins  imlribe  something  in  this  process  (peihaps  ahmiin)  from  the  alum, 

vriiich  eannot  be  separated  by  subseqnent  washiiig.    After  this  they  are  stretched, 

nbbed,  stoved,  and  oecasioaaUy  poKsfaed  with  pmnice.    Smoothing  with  a  hot  iiotty  or 

preoaiag,  finishes  them  ready  for  tbe  gkiver.    White  kid  leather  requires  the  procesr 

of  beng  worJmd  hi  a;  mzstnre  ofeggs^  sah,  and  ainm,  to  render  them  perfectly  w4dlK 

and  soft,  but  the  tanning  is  omitted.    If  the  wool  is  to  be  preserved  upon  the  skinK 

the  treatment  with  lime  and  limewater  is  not  used,  and  the  alum  paste  is  merely  ^ 

pfiedtotfasfieshside,  and  the  skins  folded  up  with  it  for  sometime.    Tlierestof  ^e 

process  is  oeaily  the  aame.    Leathers  are  djied  after  they  have  undergone  the  process 

of  tanaing^  and  a  great  deal  of  these  are  lued  for  corering  chairs,  tables,  and  othei 

Aticies  of /oraitore. 

86dL  Menoeo  leather,  called  also  Turkey  leaiker,  is  prepared  from  goat*B  skin^  and  re> 
eeiiea  its  name  from  having  been  originally  brought  from  Moroooo,  and  other  jdaess  hi' 
the  north  cT  Africa.  At  present  some  comes  from  the  J^evnnt,  but  the  greater  part  is 
ysepaied  m.  this  country.  The  process  employed  in  making-  it  is  nearly  the  sanw  «■ 
that  already  descnbed,  only  that  it  is  tanned  with  sumach,  and  then  dyed' on  the  side 
of  the  grain ;  red  with  oodiineal,  Une  witb  indigos  purple  with  orehal^  dee.  Somnitt* 
Mor  moroooo  is  made  from  sheep,  skia. 
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857.  Russia  leather^  well  known  for  its  property  of  not  being  attacked  by  mould  or 
worms,  is  &rst  steeped  in  an  alkaline  lye,  then  in  dog*8  dang :  it  is  afterward  fulled  and 
tanned  with  the  bark  of  birch,  and  dyed ;  the  peculiar  odour  which  renders  it  so  useful 
in  bookbinding  is  given  by  rubbing  it  over  with  the  empyreumatic  oil  of  birch.  The 
roughness  on  the  surface  is  produced  by  an  iron  tool  pressed  upon  it. 

858.  Maroquin  leather  is  of  excellent  quality,  and  is  extensively  prepared  at  Astracao 
and  other  parts  of  Asiatic  Russia.  The  process  for  making  it  is  nearly  the  same  as 
for  Russia  leather,  and  it  is  dyed  yellow  or  red. 

859.  Shamoy,  or  wash  leather,  properly  chamois  leather,  is  so  called  because  originally, 
and  when  of  the  best  quality;  it  was  made  from  the  chamois  or  wild  goat  inhabiting  the 
Alps  and  Pyrenees.  It  is  now  made  here,  chiefly  from  the  skins  of  deer,  goats,  and 
sheep.  It  is  essentially  distinguished  from  the  other  kinds  of  leather,  in  being  dressed* 
with  oil,  without  salt,  alum,  or  tan,  and  in  the  grain  of  the  skin  being  taken  off.  The 
skins  are  brought  to  the  state  of  pelt  by  liming  and  washing,  as  described  above. 
Those  skins  which  are  to  be  of  a  buff  colour  are  dipped  in  tan  ooze,  not  to  tan,  but  to 
dye  them.  The  grain  side  is  next  scraped  away  by  a  knife,  or  rubbed  off  by  pumice 
stone,  which  renders  the  skin  softer  and  more  extensible,  yet  suflSciently  strong  and 
elastic.  They  are  then  soaked  in  water,  and  oil  is  forced  in  by  beating  in  a  fulling  mill 
till  the  skins  have  thoroughly  imbibed  the  oil,  yet  without  appearing  greasy.  They  are 
then  stoired,  to  facilitate  the  combination  with  the  skin ;  and,  to  take  away  any  super- 
fluous oil,  they  are  scoured  in  water  w^ith  a  little  alkali.  They  are  then  dned,  and 
smoothed  by  rollers.  Until  lately,  vafit  quantities  of  shamoy  leather  was  made  and 
used  in  England,  chiefly  for  dress ;  but  it  having  been  observed,  during  the  late  cam* 
paigns  in  Spain,  that  the  health  of  the  soldiers  was  seriously  affected  by  the  leather 
which  they  wore,  which  produced  chilling  and  rheumatism  by  its  fltting  close  to  the  skin, 
and  being  long  in  drying,  the  use  of  it  was  laid  aside,  and  woollen  cloth  substituted. 

860.  Bvff  leather  is  a  very  thiek  and  firm,  though  pliable  sort  of  leather ;  the  true  kind 
18  prepared  from  the  skin  of  the  buiialo,  and  dressed  in  oil,  much  in  the  manner  of 
chamois.  Real  buff  leather  i»  so  strong  that  it  will  turn  the  edge  of  a  sword,  and  is 
said  to  be  sometimes  even  pistol  proof:  hence  it  was  much  used  for  military  purposea 
when  metallic  armour  was  going  out  of  use,  about  the  time  of  Charles  II.  But  the 
buff  leather  of  modem  times  is  made  mostly  from  cow-hides,  which  are  inferior,  and 
it  is  used  chiefly  for  soldiers'  sword  belts,  or  where  great  strength  is  required  with 
great  pliability. 

861.  Seal  skin^  being  covered  with  a  very  short  smooth  shining  hair,  is  used  some* 
limes  for  making  waistcoats,  and  in  other  places  for  jackets :  also  for  covering  trunks : 
but  are  nearly  laid  aside  for  the  latter  purpose,  as  an  insect  breeds  in  them  very  fre* 
qnently  that  attacks  the  hair. 

862.  Parchment  is  a  veiy  ancient  preparation  from  skins,  used  for  writing  upon  ;  and, 
from  its  great  durability,  is  still  employed  for  the-  same  purpose  in  the  case  of  valuable 
records.  It  is  made  of  the  thinnest  sheep  or  goat  skinsv  After  the  hair  and  flesh  are 
cleaned  off  in  the  Ume  pit,  the  skins  are  soaked,  drained,  stretched  upon  frames^  dried, 
and  rubbed  with  pumice  stone  and  chalk,  and  then  pared  te  bring  them  to  the  required 
thinness.    It  is  sometimes  dyed  of  various  coloursi. 

863.  Vellum  is  a  superior  kind  of  parchment,  not  passed  through  the  lime  pit,  and  i» 
made  of  thinner  skins.  It  is  finer,  smootber,^  and  whiter  than  common  parchment. 
Irately,  several  machines  have  been  invented  for  splitting  hides,  by  which  one  half  is 
converted  into  leather,  and  the  other  into  vellum  or  parchment. 

Shagreen  is  a  valuable  material,  used  often  for  spectacle,  instrument,  and  other  cases, 
and  is  a  singular  manufacture,  brought  chiefly  from  Astracan.  To  make  it,  they  choose 
tho  strong  skin  that  covers  the  crupper  of  the  ass  or  the  horse.  This  is  soaked  in  wa- 
ter, and  the  hair  taken  off.  It  is  then  cut  and  scraped  till  it  is  extremely  thin,  and  io 
this  state,  while  wet  and  soft,  small,  round,  hard  seeds  are  strewed  over  it,  and  arc 
trodden  deeply  into  the  soft,  yielding  skin.  The  skin  is  then  dried  and  the  seeds  shaken 
out ;  the  surface  is  rasped  down  till  the  whole  is  nearly  but  not  quite  level.  It  is  then 
again  soaked,  and  the  parts  which  were  depressed  now  rise  above  those  parts  which 
had  been  rasped.  The  skins  are  now  dyed  of  a  green  colour,  and  allowed  to  dry. 
Lastly,  the  grains  or  projecting  warts  are  rubbed  down  till  the  whole  is  completely  level, 
when  the  shagreen  presents  the  beautiful  appearance  of  white  dots  on  a  green  ground. 

[The  art  of  tanning  is  cultivated  in  this  country  to  much  greater  perfection  than  in  any 
other  portion  of  the  world ;  and  many  of  the  inanufeusturers  of  leather  conduct  the  busi- 
ness on  a  scale  and  to  an  extent  far  beyond  what  is  known  in  England.  Within  a  few 
years  very  great  improvements  havp  been  made  by  American  ingenuity  and  skill,  which 
are  unknown  to  the  old  world,  and  by  which  the  process  of  converting  the  hides  into 
leather  .is  fiactlitated,  so  that  a  perfect  article  is  made  in  little  more  than  one  fourth  of 
the  time  fonnerly  required  here,  and,  as  it  will  be  seen  by  the  text,  still  deemed  neces-  '^ 

aazy  in  England. 

The  prooesa  in  some  of  its  parts,  is  patented  by  the  inventors,  and  still  kept  secret 
■moDg  the  few  who,  having  purchased  the  right  to  its  exclusive  employment,  make  the         > 
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tmmajpnAy  a  soiree  of  great  emolument,  while  affording  to  aeD  the  beat  leather  at  lowar 
fjfttoea  than  their  aeighboara,  bj  reason  of  their  diminiahed  expenaea  in  the  ratio  of  the 
•UhreTtation  o(  the  prooeae.  The  inpproYement  eaaentially  conaiata  in  employing  hot 
jniuaioiia  of  teric,  by  which  Che  chemical  action  of  the  tannin  ia  hastened ;  and,  at  the 
same  time,  lapidlj  efiecting  by  machinery  certain  parte  of  the  operation,  ordinarily  per- 
fonned  by  haad,  and  demandiDg  much  labour. 

In  the  large  tanneriea  the  bark  mill  is  worked  by  a  steam-engine,  which,  at  tlie  same 
time,  drives  all  the  other  machinery,  and  conveniently  provides  the  heat  necessary  for 
prqnriDg  the  ooxe  with  which  the  vats  are  filled.  In  some  of  the  Atlantic  cities  the 
maao&dories  of  leather  are  conducted  on  a  scale  of  immense  extent  by  men  of  large 
capital,  who  find  the  basiaeaa  very  productive.] 

Sect.  VII. — papier- XAcmEB. 

8M.  7^  misUnee^  as  iU  name  trnporU,  is  made  from  paper  reduced  to  a  pulp  with  gum 
or  size,  pressed  in  moulds,  and  afterward  dried :  it  is  at  present  very  much  employed 
in  various  ornamental  worka,  which  were  fonnerly  executed  in  plaster  of  Paris  or  car- 
ving, such  as  the  enricfaments  in  cornices  and  ceilings,  picture  frames,  dec  It  is  ori- 
giaally  a  French  invention,  and  waa  much  in  use  sixty  years  ago,  but  had  been  almoat 
kid  aside  for  the  above  purpoaea ;  it  was  revived  a  few  years  ago.  It  had,  however, 
been  always  employed  for  large  tea-boards,  trays,  dec.,  for  which  it  is  admirably  adapt- 
ed from  its  great  lightness  and  stren^h. 

The  black  vami^  for  trays,  dec.,  is  prepared  in  the  following  manner :  Some  colo- 
phony or  tuipeotine  is  boiled  down  till  it  becomes  black  and  pliable ;  this  is  wetted  in 
a  glazed  earthen  vessel,  and  then  as  much  amber  in  fine  powder  is  sprinkled  in  by  de- 
grees, with  the  addition  of  a  little  spirit  or  oil  of  turpentine  now  and  then :  when  the 
amber  is  wetted,  the  aame  quantity  of  aarcocoUa  is  sprinkled  in  and  stirred ;  then  more 
spirit  of  tUTpcaUne  is  added,  till  the  whole  becomes  fluid.    The  mixture  is  next  strain- 
ed tltroagfa  a  coarse  hair  bag,  by  pressing  it  gently  between  hot  boards.    This  varnish, 
mixed  vath  ivory  black  in  fine  powder,  is  ap^ed,  in  a  hot  room,  on  the  papier  machee, 
which  is  thus  set  in  a  gently-heated  oven,  next  day  in  a  hotter  oven,  and  Uie  third  day 
in  a  very  hot  one,  and  suffered  to  stand  each  time  tfll  the  oven  is  grown  cold.    The 
article  so  varnished  is  hard,  Ught,  and  durable»  with  a  fine  gloss,  and  beara  liquors,  hot 
or  cold,  without  injury. 

Sect,  yill.-— textilb  vabsics. 

865.  These  materials,  which  form  so  great  a  part  of  furniture,  as  silk,  cotton,  linen, 
and  woollen,  win  be  treated  of  among  the  substances  employed  as  clothing  or  dress,  is 
Book  XVII. 

Sect.  IX. — ^uaie. 

%M.  Tkt  lutir  of  arnmaU  is  tmdmftd  in  various  artieUs  of  furniture :  when  it  is  ver^ 
fine  and  soft,  it  is  termed  fur  (which  see  in  Chap.  IX.,  Book  XVII.).  Hair  ia  uaed  for 
flftnffing  matlreasea,  sofas,  and  chairs,  and  making  sieves,  and  it  is  woven  into  a  doth 
for  covering  cAiahrs  and  sofas.  The  best  for  all  purposes  is  horae  hair ;  but  that  from 
tails  of  boHodcs  ia  abo  good ;  the  shortest  hair  taken  off  akins  being  only  fit  for  being 
mixed  with  mortar  for  the  plasterer,  although  a  good  deal  of  thia  is  introduced  among 
befter  kinds  in  inferior  and  cheap  manufactures.  When  hair  is  to  be  prepared  for  mat- 
tresaea,  it  is  twisted  round  wooden  cylinders  and  boiled,  and  then  baked  in  an  oven  to 
give  it  a  cnrij  and  springy  form.  The  long  straight  hair  ia  reserved  for  weaving  into 
doth  Ibr  diair  bottoms,  for  which  purpoae  it  is  first  dyed  a  deep  black.  The  aatin  man- 
ner of  weaving  it  is  now  moat  generally  adopted  as  the  most  agreeable  and  the  most 
durable.  Hair  ia  a  very  lasting  substance,  not  being  liable  to  decay  through  ordinary 
esnaes.  It  is  insc^ble  in  water,  but  is  acted  upon  and  diaaolved  by  alkiliea ;  much 
aoap,  of  course,  injures  it. 

Sect.  X. — ^hobw. 

867.  T*ke  horns  of  cattle  are  used  for  a  variety  of  purposes  in  furniture  as  well  as  dress : 
those  of  oxen  are  the  largest  and  best.  Horn  differs  essentially  from  bone  in  its  constitu- 
tion and  properties.  It  contains  little  gelatin,  whereas  bone  contains  a  great  deal^ 
and  it  consists  chiefly  of  condensed  albumen,  with  a  very  small  portion  of  gelatin  and 
jdiosphate  of  lime.  Consequently,  horn  cannot  be  dissolved  by  heat,  though  it  may  be 
softened  by  it ;  and  it  may  then  be  readily  bent  to  any  shape,  and  made  to  adhere  to 
other  pieces  of  horn  in  the  same  state,  or  pressed  out  into  thin  sheets.  These  proper- 
ties belong  to  the  hollow  horns  of  the  ox,  goat,  sheep,  dec.,  and  the  hoofs  of  quadm- 
peds ;  the  shell  of  the  tortoise  is  nearly  of  the  same  quality ;  but  the  horns  of  the  stag 
are  very  diflferent,  being  composed  chiefly  of  gelatin,  and  intermediate  between  horo 
and  btnie ;  they  are  soluble  to  a  jelly  in  boiling  water. 

The  horns  of  the  bull  and  cow,  sold  by  the  tanAer  who  had  purchased  the  raw  hides, 
consist  of  two  parts :  an  outward  homy  case,  and  an  inward  conical  substance,  some* 
what  intermediate  between  indurated  hair  and  bone,  and  termed  the  core. 
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666.  The  fir&t  froceat  in  mapamg  horiu  f0r  f^^ 
hotn  iteelf  from  the  ineluaea  core,  to  'which  it  ds  ^tfttadbed  by  a  thin  membrane ;  tius 
memhrane  is  destroyed  by  maceratmg  the  whole  in  -water  Ua  about  a  month,  and  ^mb 
die  horn  is  easfly  separated  by  a  blow.  The  homy  ^scterior  k  then  'COt  into  three  por- 
tions. The  lowest  of  these,  next  the  root  of  the  horn,  is  soAened,  flattened,  and  asads 
into  combs.  The  middle  of  the  horn,  after  being  flattened  by  heat,  and^hsving  its  tzana- 
parency  improved  by  oil,  is  split  into  thin  layers,  and  fovms  a  snbstitate  for  glass  in 
common  lanterns.  The  tip  of  the  hom,  being  solid,  is  nsed  by  the  makexn  oif  knife- 
handles,  and  of  the  tops  of  whips  and  umbrelk^  and  ibr  other  similar  purposes.  The 
interior  or  core  of  the  hom  is  boiled  down  in  water ;  a  large  quantity  of  fat  rises  to  the 
surface  during  this  operation :  this  is  put  aside,  and  sold  to  the  makers  of  yellow  so^; 
the  liquid  its^  is  used  as  a  kind  of  £^ue,  and  is  purchased  by  cloth-dressers  for  stiflTen- 
ing.  The  insoluble  substance  which  remains  behind  is  then  sent  to  the  mill,  and,  being 
ground  down,  is  sold  to  the  famners  for  manure,  or  is  burned  to  ashes  used  in  making 
cupels  for  demists. 

869.  Hom  is  prepared  for  htniertu  a$  fttUows :  It  is  first  soAened  by  hot  water,  and 
dien  OTer  a  gentle  Are,  generally  made  of  the  sta(H»  of  furze,  which  enables  it  to  be  sift 
lengthwise  on  one  side,  and  kept  expanded  flat  by  a  pair  of  tongs  while  it  is  placed  in 
a  press  between  iron  plates  that  are  greased.  Here  they  vemam  till  they  ««  oeld. 
They  are  next  soaked  in  water,  divided  into  laminea,  which  are  scraped  and  pared  down 
to  the  requisite  thinness  and  transparency,  with  a  large  knife  worked  homontaly  on  a 
block.  Afterward  these  thin  plates  are  polished  with  willow  chareosl  and  rotten  stone. 
The  Chinese  are  remarkably  skilful  in  preparing  this  thin  hom,  as  may  be  seen  by  a 
large  globular  lantern  in  the  museum  of  the  In<Ua  House,  about  firar  4e«t  in  diameter, 
composed  entirely  of  small  plates  of  coloured  and  painted  hom.  Hom  lanterns  were 
also  used  by  liie  ancients ;  for  we  find  one  mentioned  in  the  Amphitryo  of  Flautus,  and 
in  an  epigram  of  Martial :  Pliny  likewise  speals  of  lanterns  and  various  omomeBtaJ  ar- 
ticles made  of  dyed  and  painted  hom. 

870.  In  HfiUand,  France^  and  Germany,  they  make  use  tf  the  parings  and  clippings  of 
hom  and  tortoise-shell,  in  the  manufacture  of  snufIV>xes,  and  a  variety  of  tiegant  arti- 
cles and  toys.  They  flrst  soften  the  material  in  boiling  water,  so  as  to  pemiit  its  being 
pressed  in  iron  moulds,  which  are  heated  in  order  to  imite  the  wtioie  into  one  mass. 
Care  must  be  taken  that  the  heat  is  not  so  great  as  to  scorch  the  material ;  and  grease 
must  be  carefully  avoided,  as  that  prevents  their  union. 

871.  An  artificial  hom  is  made  in  France  from  the  gdatin  obtained  from  bones,  which 
is  tanned  by  the  same  process  as  is  used  in  making  leather.  When  it  is  quite  dry  and 
hard,  this  assumes  the  appearance  of  hom,  and  it  is  coloured  to  imitate  tortoise-sbeSL 
It  19  used  for  the  same  purpose  as  these  substances,  and  when  softened,  by  being  boil- 
ed in  water  with  potash,  it  is  formed  into  any  shape,  and  the  figures  are  preserved  by 
drying  them  between  moulds.  It  is  also  inlaid,  when  in  the  s<St  state,  with  goli,  sil- 
rer,  iad  other  metals. 

878.  Idirge  conhs,  ornamented  widi  open  wori^  are  Msedfor  the  hair.  The  tortoise  BheH^ 
or  hom  to  imitate  it,  is  first  softened  by  boiling  in  hot  water,  tiB  it  ean  be  easily  out  by 
a  steel  die.  Hohi  is  coloured  to  imitate  tortoise-shdl,  for  combs  and  iftlsid  work,  ia 
tfae  ibUowing  manner :  A  compound  is  made  by  boiliag  together,  for  half  an  how,  peiuA- 
aAf  quiddh&e,  and  litharge,  with  a  si^cient  quantity  of  water,  and  a  little  pounded 
dragoons  blood.  This  is  a|qdied  hot  to  the  surface  of  the  plates  of  hom,  and  kept  tit 
te  ootour  has  struck ;  wbere  dark  streaks  are  required,  the  oompositiQa  is  to  be  n^ 
{died  a  second  time.  This  process,  Mr.  Aiken  observes,  is  nearly  the  same  as  thai 
employed  tar  giving  a  brown  or  black  colour  to  white  hair,  and  depends  on  tiie  oemhi- 
nation  of  the  sulphur,  which  is  an  essential  ingredient  ia  albumen,  with  the  lead  dis- 
solved in  the  alkali,  and  thus  introdoeed  into  the  substance  of  tiie  hnn.  When  a  dai^ 
shade  is  required,  the  dragon's  blood  is  omitted. 

873.  Hom  is  employed  likemse  for  a  great  variety  of  other  purposes.  Bows,  having  great 
elasticity,  are  made  with  it.  The  true  bugle-horn  was  made  of  the  hom  of  the  Unis, 
or  wild  bull,  tipped  with  silver,  and  slung  in  a  chain  of  the  same  material.  Complete 
suits  of  scale  armour  are  made  of  horn  in  the  £ast.  Drinking  cups  are  also  made  of  it 
by  softening,  turning,  and  polishing. 

6rct.  XI.^-tortoiss-shxll. 

874.  This  heautifid  material  is  the  shell  or  outside  covering  of  the  hawk'sMU  UrUe  (TV*- 
imb  imhricatay  Linn.),  which  is  stronger,  thicker,  and  clearer  than  that  of  any  other  of 
the  tortoise  tribe.  A  laige  turtle  aJSbrds  about  eight  pounds  of  tortoise-shell,  which  lies 
la  scales,  lapping  over  each  other  like  the  tiies  of  a  roof.  The  animal  is  a  native  of 
the  Asiatic  and  American  seas,  and  is  sometimes  found  in  the  Mediterranean ;  bctt  ita 
flesh  is  not  esteemed  as  food,  and  the  shell  constrtutes  its  only  value. 

Tortoise-shell  is  semi-transparent,  and,  being  variegated  with  various  qxkts  of  whitish 
yellow  and  reddish  brown,  constitutes,  when  properly  jHrepared,  one  of  the  most  elegant 
articles  for  omamental  purposes.    The  ancients  appear  to  Mve  been  peculiarly  partial 
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Id  this  material,  with  which  it  was  (mstomary  to  decorate  their  beds  and  mrious  parta 
of  their  fhrnitare ;  and,  is  modem  timea,  it  ia  extenaiTely  eraplo^^ed  for  smaffboxeB, 
oomba,  knlfe-liandtea,  inlaying,  dec.  Tbia  ahell  ia  capable  of  ao  far  being  aoftened  by 
ateepiiig  io  hat  water,  that  piecea  may  be  joined  together  by  placing  the  edges  on  each 
other,  and  sabjeetiBg  them  to  a  powerful  preaa  and  hot  iron ;  and,  by  the  aame  meana, 
omameots  of  gold  and  sUyer  may  be  applied  to  it.  If,  however,  the  heat  ia  too  great, 
the  eoloQis  are  ranch  deepened,  ao  as  to  oecome  almost  black,  aa  ia  the  case  with 
moolded  saoffboxea ;  for  tortoiae-ahell,  being  leaa  ftiaible  than  horn,  cannot  be  made 
soft  enoagh  to  be  moulded  without  aome  injuiy  to  the  ookmr ;  acoordlngly,  comba  of 
toitoiie-ahdl,  ornamented  with  open  woik,  cannot  be  atamped  out  by  diea  like  thoae 
of  bom,  but  are  obliged  to  haYe  the  perforstiona  cut  out  by  oilla  and  other  tools,  while 
tlie  graver  ia  employed  for  the  lines  on  the  snrihoe. 

Sect.  XII. — whaliboiis. 

875.  WJuUehone  U  a  homy  tubsianee  found  in  the  nunUh  of  the  tphaU.  This  animal  haa 
ao  teeth,  but,  instead  of  them,  a  numljer  of  long  strips  of  thia  aubstanoe,  having  iringea 
on  their  edges,  through  which  it  atrains  the  sea  water,  and  retaina  the  food  contained 
in  it,  cODsistmg  of  abondance  of  small  creatures.  The  number  of  strips  of  whalebone 
amounls  to  about  300 ;  and  they  are  fVom  twelve  to  fifteen  feet  in  length,  ten  to  twelve 
inches  broad,  and  from  fonr  to  five  tenths  of  an  inch  thick.  They  consist  only  of  par- 
allel fibres,  consequently  are  easUy  rent  or  split.  From  its  elasticity,  strength,  and 
lightness,  whalebone  is  employed  for  many  purposes :  for  stiffeninf  staya ;  for  riba  to 
umbrellas  and  parasols ;  fbr  the  framework  of  hats ;  and  the  shavmga  from  the  phine 
for  stuffing  mattresses,  instead  of  hair.  When  heated  by  steam,  ft  is  softened,  and 
may  be  easily  moulded,  like  horn. 

Skct.  XIII. — MOTnxa-07-PBlBL. 

676.  True  mother-of-pearl,  a  beautiful  substance,  hard,  and  disi^ying  a  variegated 
play  of  blae,  red,  and  green,  is  the  internal  part  of  the  pearl  oyster.  It  is  easy  to  work, 
aod  cakes  a  fine  polish.  As  it  is  enthrely  calcareous,  it  is  easily  corroded  by  ajnds.  But 
thu  beautiful  iridescence  fbr  which  mother-of-pearl  is  remarkable  is  stiD  more  striking 
ia  some  other  shells,  particularly  in  the  shell,  not  uncommon  in  this  country,  cailed  the 
UA  ur;  and  it  is  the  inside  of  this,  and  not  ihother-of-peal,  which  is  now  so  much  em- 
plojred  in  japamned  woifc. 

Sect.  XIV. — feathbks. 

877.  FeatheiB  are  the  peculiar  covering  of  birds.  In  no  other  tribe  of  animala  are 
they  met  with ;  and  no  bird  is  entirely  without  feathers,  although  some  species  want 
them  on  certain  parts  of  the  body ;  as  the  turkey  and  vulttire,  on  the  head  and  part  of 
the  neck. 

878.  Tfct«  cUaking  of  birds  is  of  tvo  kindSf  doum  and  common  featherM  :  the  former  are 
placed  under  the  common  feathers ;  and  some  birds,  when  very  young,  as  the  goose, 
have  no  other  covering.  The  down  is  designed  to  defend  the  bird  against  cold  and 
wet ;  henoe  it  is  so  abundant  upon  the  lower  surface  of  those  which  frequent  the  war 
ter,  and  it  is  most  pientifol  in  those  which  inhabit  only  the  coldest  regions  of  the  north. 
The  common  featfiers  are  thickest  upon  the  shoulders  and  loins,  along  the  under  part 
of  the  neck  and  tffeast. 

879.  The  lam  feathers,  or  quiUs,  situated  upon  the  wings  and  tail,  should  rather  be 
considered  as  mstmments  of'^motion  than  as  mere  covering ;  thus  we  find  them  strong 
and  unyielding  in  those  birds  that  have  heavy  bodies,  as  the  swan,  goose,  turkey,  dec, 
while  they  are  wanth^  in  those  which  do  not  fiy,  as  the  ostrich,  6lc.    There  are  other 
k>ng  feathers  that  dimsr  fhmi  the  quiUs  and  common  feathers  with  respect  to  their 
stmctore  and  position.    Of  these,  we  may  mention  those  of  the  crest  of  the  peacock, 
and  some  of  the  crane  kind ;  also  some  of  the  feathers  of  the  birds  of  paradise,  which 
seem  designed  for  ornament  alone.    The  feather  may  be  consid- 
ered as  divided  into  t^e  tube  or  barrel,  a,  fig.  159,  and  the  shaft,  I. 
The  tube  penetrates  the  skfn,  and  constitutes  the  root  of  the  feath- 
er ;  it  is  hollow,  semi-transparent,  and  homy,  and  contains  a  thin 
vascular  substance  that,  when  dry,  forms  that  well-known  joint- 
ed membranous  body  which  we  take  out  of  the  barrel  of  the  quill 
when  we  make  a  pen.  The  shaft  is  elastic,  and  is  quite  filled  with 
a  very  light  dry  pith.    Two  sides  of  the  shaft  are  covered  with  the  ^s-  '•*• 

tabs,  rnnning  in  a  direction  fVom  the  barrel ;  and  each  baib  is  covered  on  the  ed|[es 
with  smaSer  ones,  or  barbules,  by  which  they  are,  in  some  measure,  bound  tdgether,  and 
preseive  the  bird  from  being  wet.  Upon  the  size,  colour,  and  foitn  of  the  barbs,  tho 
character  and  appearance  of  each  khid  of  feather  chiefly  depends.  In  the  down  of  sdl 
bbds  the  shafts  are  exceedingly  fine  ^d  delicate,  and  often  imperceptible  :  the  barb* 
long,  distinct,  and  floating ;  the  barbules  being  long,  loose,  and  silky 
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880.  The  feather*  of  all  the  birds  employed  at  food  are  uted  for  sonu  purpose  or  other ; 
bat  they  are  not  all  equally  fit  for  furniture :  and  feathers  are  likewise  of  various  qual- 
ities, according  to  the  parts  of  the  bird  firom  which  they  are  taken.  All  feathers  are 
more  or  less  imbued  with  an  oUy  matter  secreted  by  the  hving  animal,  for  the  purpose 
of  defending  it  more  completely  from  rain  and  water,  from  which  they  must  be  freed 
before  they  are  fit  to  use  in  furniture. 

881.  Goose  feathers  are  the  best  for  bed/,  and  are  generally  employed,  being  the  most 
elastic.  They  are  usually  sorted  into  white  and  gray ;  the  latter  are  cheapest  by  six- 
pence a  pounds  but  are  equally  good  for  beds  as  the  white. 

The  best  goose  feathers  come  from  Dantzic  and  Hamburg  -,  they  bear  the  highest 
price,  and  are  most  esteemed  for  their  strength  and  elasticity.  Of  our  feathers,  those 
of  Somersetshire  are  reckoned  the  best ;  and  the  Irish  are  generally  the  worst.  Irish 
feathers,  it  is  said,  are  sometimes  adulterated  with  lime  to  increase  the  weight :  a  smaQ 
quantity  of  lime  is  often  sprinkled  among  the  feathers,  in  order  that,  by  combining  with 
the  oil,  it  may  prevent  it  from  turning  rancid  and  injuring  them ;  but  the  Irish  peasant- 
ry put  a  greater  quantity  than  is  necessary. 

It  has  been  stated  that,  in  some  parts  of  Britain,  as  in  Lincolnshire,  geese  are  plucked 
five  times  in  the  year  ;  the  first  time,  at  Lady  Day,  for  feathers  and  quills ;  and  four 
times  more,  for  feathers  only,  between  that  time  and  Michaelmas.  In  cold  seasons 
many  geese  die  by  this  bairbarous  custom.  In  Lancashire  they  are  plucked  twice.  When 
killed,  each  goose  yields  about  a  pound  and  a  half  of  feathers. 

882.  PouUry  feathers,  as  those  of  the  turkey,  ducks,  and  fowls,  are  soft,  but  not  so 
elastic  as  those  of  the  goose.  It  is  difficult  to  deprive  duck's  feathers  of  the  odour  of 
the  oil  which  they  contain  in  abundance,  and  which,  if  not  removed,  is  highly  perni- 
cious, coUecting  small  insects  that  destroy  the  feathers. 

883.  Down  is  furnished  by  the  goose,  and  more  particularly  by  the  swan,  of  which  a 
f;ood  deal  comes  from  Dantzic  ;  but  the  finest  down  is  from  the  eider  duck,  imported 
mto  this  country  from  Denmark,  and  brought  from  Greenland*  Iceland,  and  Norway. 
It  is  used  only  as  a  covering  to  beds,  and  never  should  be  slept  upon,  as  it  thereby  loses 
its  elasticity. 

884.  Feathers  or  down,  intended  for  use,  should  be  plucked  as  soon  as  possible  after  tke 
bird  is  dead,  and  before  it  ia  cold ;  otherwise  they  are  defective  in  that  elasticity  which 
is  their  most  valuable  property,  and  are  liable  to  decay.  The  bird  should,  besides,  be 
in  good  health,  and  not  moulting,  for  the  feathers  to  be  in  perfection ;  and  when  pluck- 
ed, and  a  sufficient  number  collected,  the  sooner  they  are  dried  upon  the  oven  the  bet- 
ter, since  otherwise  they  are  apt  to  heat  and  stick  together. 

885.  Feathers  axe  prepared  fot  beds  by  respectable  manufacturers  in  the  following  man 
ner  :  First,  all  the  tail  and  small  wmg  feathers  are  picked  out ;  of  these  there  is  gen 
erally  a  considerable  quantity,  and,  if  sufiTered  to  remain,  they  will  injure  the  softness 
and  elasticity  of  the  bed.  The  feathers  are  then  put  into  a  building  made  for  the  pur- 
pose, with  fines  constructed  in  the  same  manner  as  in  a  hot-house,  where  a  considera- 
ble heat  is  kept  up.  In  this  the  feathers  are  turned  over  frequently,  and  a  small  venti- 
lator at  the  top  suffers  the  foul  vapours  to  escape.  After  they  have  been  sufficiently 
stoved,  they  are  placed  in  a  large  cylinder  made  of  loose  canvass,  which  is  turned  with 
great  velocity  by  means  of  the  multiplying  cog  wheels  of  a  horse  or  hand  mill ;  by  these 
means  all  the  sand  and  dirt  is  got  rid  of.  They  are  then  put  into  linen  bags,  and  heath- 
en, to  clear  them  from  the  very  fine  powder  or  dust  that  adheres  to  them.  The  whole 
process  of  cleaning  is  attended  with  a  loss  of  one  pound  in  seven  of  the  weight.  Much 
of  the  comfort  and  excellence  of  beds  depends,  not  only  upon  the  quality  of  the  feath- 
ers, but  upon  the  operation  of  cleaning  them  having  been  properly  performed.  In 
feather  beds  got  up  cheap  by  inferior  upholsterers,  the  feathers  are  not  well  freed  from 
the  animal  oil,  and  are  imperfectly  stoved  and  beaten  ;  in  consequence  of  which  they 
soon  harbour  insects,  and  fill  the  bedchambers  with  dust  and  flue,  besides  emitting  an 
odour  that  is  disagreeable  and  unwholesome.  But  it  will  sometimes  happen,  even 
when  the  feathers  have  been  prepared  with  great  care,  that,  when  quite  new,  they  may 
have  a  faint  smell  when  first  slept  on.  To  deprive  them  of  it,  take  ofi'all  the  blankets 
every  morning,  and  expose  the  beds  to  the  air  for  three  or  four  hours,  and  in  a  short 
time  all  smell  will  disappear  :  for  want  of  this  precaution  it  might  remain  for  several 
weeks. 

886.  The  foUowing  process  of  cleamng  feathers  from  their  oil  Will  be  a  remedy  for  the 
above  evil,  and  will  likewise  supply  a  method  of  preparing  them  for  putting  into  beds. 
It  was  communicated  to  the  Society  of  Arts  by  Mrs.  Jane  Richardson.  '*  Take  for  ev- 
ery gallon  of  clean  water,  one  pound  of  quicklime ;  mix  them  well  together,  and  when 
the  undissolved  lime  is  precipitated  in  fine  powder,  pour  off  the  clear  lunewater  for  use. 
Put  the  fes^hers  to  be  cleaned  into  another  tub,  and  add  to  them  a  quantity  of  clean 
liniewater,  sufficient  to  cover  them  about  three  inches,  after  they  have  been  well  im- 
mersed and  stirred  about  therein.  The  fbathers,  when  thoroughly  moistened,  will  sink 
down,  and  should  remain  in  the  limewater  three  or  four  days,  after  which  the  foul 
liquor  should  be  separated  from  them  by  laying  them  on  a  eieve.    Tlie  feathers  should 
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ko  aiteTward  well  washed  m  dean  water,  and  dried  upon  nets,  the  meshes  of  whicl* 
may  be  aboot  the  fineness  of  cabbage  nets.  The  feathers  must  be,  from  time  to  time, 
ah^Dcn  upon  the  neu,  and  as  they  dry  will  fall  through  the  meshes,  and  are  to  be  col- 
lected for  use.  The  admission  of  air  will  be  Berviceable  in  the  drying.  After  being 
prepared  as  abore,  they  will  only  require  beating  to  get  rid  of  the  dust."  We  ought  to 
ohserre,  howerer,  that,  notwithstanding  the  publication  of  this  process,  some  con- 
sider the  use  of  limewater  as  bad,  as  the  feathers  can  never  afterward  be  ft-eed  from 
white  dost. 

887.  Tke  cktmkal  eompantion  of  ftalhtrs  agrees  nearly  with  that  of  hairs,  consisting 
of  inspissated  albopien,  mixed  with  a  very  minute  portion  of  gdatin,  and  a  little  ani- 
mal oii  ;  but  they  contain  much  less  mucilage,  and  receive  less  moisture  from  the  body. 
Ahhough  feathers  are  so  dry,  even  when  attached  to  the  living  bird,  they  lose  much  of 
their  pEancy  and  freshness  after  being  some  time  plucked. 

888.  Fealka-M  intended  for  dress  are  prepared  1^  the  plumasier.  The  feathers  he  em- 
ploys are  those  of  the  ostrich,  heron,  peacock,  swan,  goose,  and  cock.  We  shall  content 
ounelves  with  describing  the  mode  of  preparing  those  of  the  ostrich,  which  are  the 
principal.  The  feathers  of  the  male  bird  are  the  whitest  and  most  beautiful.  Those 
upon  the  back  and  above  the  wings  are  preferred ;  next,  those  of  the  wings ;  and,  last- 
ly, those  of  the  tali  The  down  is  merely  the  feathers  of  the  other  parts  of  the  body, 
which  vary  in  length  from  four  to  fourteen  inches ;  it  is  black  in  the  males  and  gray  in 
the  females.  The  finest  white  feathers  of  the  female  have  always  their  ends  a  little 
greenish,  which  lessens  their  lustre,  and  lowers  their  price.  These  feathers  are  im- 
poited  tiom  Algien,  Tunis,  Alexandria,  Madagascar,  and  Senegal. 

They  are  ihst  scoured  in  soap  and  lukewarm  water  for  five  or  six  minutes,  and  af- 
terward rinsed  in  hot  water.  To  bleach  them,  they  are  immersed  in  hot  water  mix«l 
with  Spanish  white,  and  well  agitated  in  it :  they  are  then  washed  successively  in  three 
waters.  They  are  next  passed  rapidly  through  a  bath  of  cold  water,  containing  a  very 
htth  indigo ;  and  next  sulphured  in  the  same  manner  as  straw  hats.  The  ribs  are 
scraped  with  a  bit  of  glass,  cut  circularly,  in  order  to  render  them  very  pliant.  By 
diawiug  the  edge  of  a  blunt  knife  over  the  fOaments  they  assume  the  curly  form  so 
Qtocfa  admired. 

889.  CUamng  ami  dying  feathers  is  likewise  the  business  of  the  plumasier.  The  ori- 
gioal  pure  white  of  feathers  can  never  be  completely  restored  when  once  soiled  ;  but  it 
may  sometimes  be  desirable  to  give  them  an  artificial  colour.  The  spirituous  tincture 
of  tuimericVill  give  them  a  fine  yellow  of  any  depth  that  may  be  necessary,  and  a  tit- 
tle lemon  juice  will  brighten  the  colour.  Blue  of  any  shade  may  be  given  by  Uquid  blue, 
or  by  any  sulphate  of  indigo.  Green  may  be  produced  by  a  mixture  of  the  two  last 
dyes  for  blue  and  yellow.  Buff  cok)ur  may  be  produced  by  adding  to  a  little  pearlash 
a  decoction  of  annotto  in  water.  Red  is  prodn<^  by  wetting  the  feathers  with  lemon 
juice,  and  then  with  the  carmine  sold  in  saucers.  Purple  is  obtained  by  a  mixture  of 
the  red  and  blue  dyes. 

8P0.  li  fcu  lately  been  foumd  thai  afeaiher,  damaged  by  crumpling^  may  he  perfectly  re- 
stortd  iy  tiMMrnng  it  in  hot  waUr,  Ine  feather  will  thus  complete^  recover  its  former 
ebstictty,  and  look  as  well  as  ever  it  did.  This  fact  was  discovered  accidentaUy  by  an 
amateor  oniitbologist  at  Manchester^  and  may,  perhaps,  be  usefully  applied  by  the  plu- 
masier. iiaving  received  some  skins  of  birdis  from  South  America,  he  found  that  the 
feathers  in  the  tail  of  one  of  the  rarest  specimens  had  been  rumpled  in  the  packing. 
AccidentaUy  he  let  the  bird  fall  from  his  hands  into  his  oc^ee  cup ;  but  instead  of  its 
being  completely  lost,  as  he  at  first  supposed,  having  laid  it  down  befbre  the  fire  to  diy, 
be  was  agreeably  surprised  to  find  that  the  plumage  had  been  restored  to  its  original 
straightness  and  perfection. 

SiCT.  XV. — CAOUTCHOUC,  OK  INDIA  BUBBSS. 

99 1.  The  material  called  caoutchtme^  now  so  much  employed  m  various  articles  of 
disss,  was  for  a  long  time  known  only  in  the  fine  arts  by  the  name  of  India  rubber,  so 
usefol  hi  obliterating  the  lines  made  by  a  black-lead  pencil.    The  first  mention  of  it 
which  we  find  is  in  the  preface  to  Dr.  Priestley's  "  FamiUar  Introduction  to  the  Theory 
and  Practice  of  Perspective,"  printed  in  1770,  where  there  is  the  following  notice : 
*«Sinee  this  work  was  printed  off,  I  have  seen  a  substance  excellently  adapted  to  the 
purpose  of  wiping  from  paper  the  marks  of  a  black-lead  pencil.    It  must,  therefore,  be 
of  szngniar  use  to  those  who  practise  drawing.    It  is  sold  by  Mr.  Naime,  mathematical 
tnatroment-malDer,  opposite  the  Royal  £xc£inge.    He  sells  a  cubical  piece,  of  about 
half  an  iiich»  lor  three  shillingsi  and  he  says  it  will  last  several  years.'*    How  long  be- 
fore that  its  use  in  the  fine  arts  had  been  discovered  we  do  not  know ;  but  before  the 
date  mentioned,  crumb  of  bread  had  been  used  for  the  purpose  alluded  to.    It  is  said, 
however,  that  the  knowledge  of  this  material  was  first  brought  to  Europe  by  the  French 
aesdemietans  who  were  sent  to  South  America  in  1780  to  make  astronomical  observa> 
tions. 
i02,  CamUckimc,  or  India  rubber  (the  latter  name  having  been  given  to  it  fhmk  the 
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applicatioa  we  have  just  aUuded  to),  is  originally  a  white  milky  juice  of  certain  trees  m 
plants,  tound  abundantly  in  the  Brazils,  and  Quito  in  South  America*  and  also  in  several 
parts  of  Asia  and  Africa.  The  chief  plants  which  produce  it  are  Henea  guianansUf 
J^rqpfM  dashea,  and  Urceola  elasHea,  but  particularly  the  first.  These  plants  grow  bo 
extensively  in  some  places,  that  hundreds  of  miles  are  covered  with  them  in  a  wfld 
Atate ;  thus  there  is  no  fear  of  the  material  falling  short  of  the  demand.  The  juice  is 
procured  by  making  incisions  in  the  .tree.  For  a  short  time  it  continues  liquid,  but  sooa 
becomes  solid  by  exposure  to  the  air ;  and  this  is  the  condition  in  which  we  usoally  re- 
ceive it.  The  South  American  Indians  prepare  of  it  a  variety  of  useful  articles,  as  wa- 
ter bo^es,  shoes,  boots,  &c.,  by  making  moulds  of  clay,  and  of  i^e  shapes  required. 
These  they  fix  to  the  orifice  made  in  the  stems  of  the  trees,  so  as  to  permit  the  juioe 
to  flow  out  and  cover  them  all  over  with  a  thin  coat.  In  this  state  it  is  held  over  the 
fire  to  dry,  and  hence  its  black  colour,  from  the  smoke.  Wh^i  it  is  diy,  it  is  covered 
with  another  coat  of  the  juice,  which  is  also  dried,  and  so  on,  till  sufilcient  thickness  is 
obtained.  The  clay  is  then  removed  from  the  inside  by  breaking  it  into  fine  powder,  or 
moistening  it,  and  permitting  it  to  pass  out  at  the  neck  of  the  bottle.  In  this  way  are 
made  the  small  India  rubber  bottles  which  we  see  in  the  shops. 

893.  Caoutchouc,  when  fresh  taken  from  the  tree  in  a  liquid  staiet  is  of  a  dirty  white  col> 
our,  resembling  in  consistence  and  appearance  buttermilk  or  cream,  and  it  wiU  keep  in 
this  state,  if  not  exposed  to  the  air,  for  two  or  three  months,  at  the  end  of  which  time 
it  coagulates,  and  becomes  thick  and  solid.    Some  of  it  has  been  imported  of  late. 

Although  the  juice  in  its  recent  state  can  thus  be  easily  made  to  produce  any  fonn 
required,  yet,  as  it  is  perfectly  insoluble  in  water  when  once  it  has  become  a<did,  it  can- 
not be  manufactured  into  various  articles  by  any  ordinary  means ;  these  are,  therefore, 
most  easily  made  where  the  plant  grows. 

894.  Though  toamUh  softens  solid  caoutehoue  a  HitlCj  and  heat  will  cause  it  to  melt,  yet, 
a/ler  being  rendered  liquid  in  this  manner,  it  does  not  return  to  its  former  oonffltion,  bat 
remains  always  clammy.  This  singular  material  was  found  to  resist  most  of  the  usual 
chemical  agents  employed  for  dissolving  substances.  Alcohol  does  not  dissolve  it ;  tur- 
pentine acts  upon  it^  but  imperfectly ;  and  ether  was  the  only  substance  that  for  a  long 
time  was  known  to  effect  a  solution  that  would  afterward  become  solid  upon  the  evap- 
oration of  the  menstruum.  This  solvent  is,  however,  too  expensive  for  ordinary  pur- 
poses ;  and  is  liable  to  another  objection  from  its  great  volatility,  which  dees  not  permit 
spreading  the  solution  as  a  vami^  properly. 

896.  Caoutchouc  dissolves  partly  tn  some  of  the  essential  oilsj  as  Oil  of  turj^nttne ;  and 
also  in  the  fat  oils,  as  that  of  olives  and  of  almonds.  It  may  be  dissolved  by  boiling  in 
spirits  of  turpentine,  and  putting  in  small  pieces  till  dissolved ;  but  the  solution  does 
not  di^  perfectly.  If  half  the  quantity  of  drying  linseed  oil  be  added,  and  hoth  boiled 
together  for  half  an  hour,  a  varnish  will  be  made,  impenetrable  to  water,  but  which  does 
not  dry  complete^.  This  was  tried  for  making  water-proof  cloth ;  but  it  did  not  answer 
well.    By  means  of  this  substance  the  varnish  for  balloons  is  made. 

896.  It  ioas  afterward  discovered  by  Mr,  James  Symcy  lecturer  on  surgery  in  Edinburgh^ 
thai  real  naphtha  dissohes  it  retMy,  and  that  it  may  be  recovered  from  this  solution  with- 
out loss  of  its  elasticity.  Naphtha  from  coal-tat  is  equally  efficacious ;  and,  as  this  sol- 
vent is  cheap,  the  solution  of  caoutchouc  is  now  api&ied  to  numerous  useful  purposes. 
When  acted  upon  by  naplitha,  caoutchouc  swells  to  thirty  times  its  bulk,  and  then,  if 
worked  ^itk  a  pestle,  and  pressed  through  a  sieve,  it  affords  a  varnish  Which  may  be 
spread  upon  cloth  hy  means  of  a  flat  edge  of  metal  or  Wood.  Two  cloths  being  thus 
covered,  are  pat  together,  and  passed  nnder  a  rolling  press.  The  double  doth  is  tlieii 
hong  up  to  dry,  and  to  get  rid  of  the  smell  of  the  naphtha.  This  is  the  method  of  man- 
ufacturing the  water-proof  cloth  now  so  extensively  prepared  under  the  name  of  Mack 
intosh,  and  for  which  there  was  a  patent,  now  expired. 

Great  elasticity  is  one  of  the  most  remarkable  properties  of  India  rubber,  and  a  strip 
may  be  drawn  out  into  forty  or  fifty  times  its  former  size,  and  yet  return  to  its  first  di- 
mensions. From  this  property  it  is  employted  in  many  articles  of  dress,  and  likewise 
in  transferring  impressions  from  copper  pktes  to  earthenware.  When  in  a  softened 
state,  it  can  be  rolled  or  pressed  into  sheets  thinner  than  bladder,  which  are  now  em- 
ployed in  variocB  manufactures.  Such  is  its  power  of  distension,  that  a  smaH  piece  tbe 
size  of  a  walnut^  when  softened  by  boiling  for  an  hour  or  two  in  water,  can  be  UoWs 
out  into  a  ball  fifty  inches  in  diameter ;  and  in  this  way  are  made  the  baUoons  sold  at 
preseat  as  toys. 

Caoutehoue  tubes  for  various  purposes  are  now  made,  which  combine  perfect  flexibili^ 
with  impermeabSity  to  air.  These  are  extremely  useful  for  surgical  and  other  pnrpoaea. 
Another  useful  applicatioa  of  this  material  is  in  Brockenden's  stoppers  for  bottiea  or  de- 
canters. These  consiBt  of  some  substance  made  to  the  shape  of  a  stopper,  and  covered 
with  a  piece  of  sheet  India  rubber,  which,  by  its  elasticity,  closes  the  aperture  more  ef- 
fectually than  any  other  method.  (See  farther,  <<  EUstic  Fabrics  and  Water-proof  Ctoth," 
Chap.  VIII.,  Book  XVII.) 

897    A  new  Itfuid  has  been  prepared  from  eaoutehouCf  eaUed  caoutchoudne,  which  has 
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bingular  and  usefid  properties.  It  is  a  solTsnt  of  all  resins,  particularly  oopal,  which  it 
dimoWes  without  heat,  at  the  ordinary  temperature  of  the  atmosphere^  a  property  pos* 
■eased  by  no  other  solvent  known;  and  hence  it  is  peculiarly  usefnl  for  making  Tar- 
nishes in  feoeial.  It  abo  mixes  readily  with  oils,  and  will  be  found  to  be  a  valuable 
-and  dieap  meoatmom  for  liqaefyiDg  oil  paints ;  and  without  in  the  slightest  degree  af* 
fecttng  the  moat  deiieste  coloois,  will,  from  its  ready  evaporation,  oause  the  paint  to 
dry  akiost  instantly.  Cocoanot  oil,  at  the  common  temperature  of  the  atmosphere, 
always  assomes  a  concrete  Ibrm ;  but  a  portion  of  this  caontcboocine  mixed  with  it 
will  eaaae  the  oil  to  become  fluid,  and  to  retain  suflicient  fluidity  to  burn  in  a  common 
lamp  with  extraordinary  brilliancy.  It  is  to  be  observed,  however,  that  this  last  prop- 
erly ia  rather  carious  than  aseful,  as  its  expense  is  too  great  for  snch  application. 
CaooichoQeiae  is  eztremeiy  volatile,  has  less  specific  gravity  than  ether,  or  any  other 
loiown  liquid ;  yet  its  vapoor  is  so  heavy,  that  it  may  be  ponred,  without  the  liquor, 
fiom  one  vessel  into  another,  like  water.  We  should  notice,  that  its  volatility  and  the 
iniammalnlity  of  its  vapour  are  so  great,  that  care  should  be  taken  not  to  bring  a  lighted 
eaadte  near  to  it  when  the  vessel  is  opened  which  contains  it.  It  is  procured  by  cutting 
tasotolionc  into  pieces,  putting  them  into  a  still,  to  which  the  heat  of  600®  is  applied. 
The  eaoatchoBc  melts  and  rises  in  vapour,  which,  being  condensed  by  a  worm  in  the 
naoal  way,  aifibids  the  caoutehoocine. 

SbCT.  Xiy.--->1IBTAL8. 

SxTssfECT.  1. — Oeneral  Obiertahtm$, 

896.  The  metals  are  all  simple  substances :  that  is,  not  compounded  of  others ;  but 
each  exists  is  itself  as  a  separate  or  unalterable  body,  apparent  alterations  consisting 
always,  not  in  that  of  the  metal  itself,  bat  in  the  addition  of  some  other  substance,  by 
which  the  appearance  and  properties  of  the  metal  are  changed.  What  is  called  the 
fTutvig  OT  tcanusliing  of  a  metal,  'which  is  one  of  the  most  oomraoa  changes  it  is  subject 
to,  consists  in  the  addition  of  oxygen  to  the  metal,  the  new  compound  ^ing  termed  an 
oxyde  in  some  cases,  which  is  only  another  word  for  rust,  in  common  language.  Most 
metals  are  subject  to  this  change ;  but  a  few,  as  silver,  platinum,  and  gold,  are  not  liable 
to  mat,  and  have  therefore  a  peculiar  value  in  making  coin  and  plate.  There  are,  in 
an,  forty-one  metals  distinct  from  each  other ;  but  some  of  these  are  extremely  rare, 
beiog  scarcely  applied  to  any  use ;  others  are  seldom  or  never  employed  alone,  but  on^ 
in  combination.  It  will,  therefore,  be  necessary  to  describe  a  few  only  as  simple  met- 
als. These  are  platinom,  gold,  silver,  copper,  iron,  tin,  lead,  zinc,  and  quicksilver; 
and  we  shall  confine  ourselves  to  the  description  of  such  of  their  properties  aa  are  im- 
portant to  be  known  in  domestic  economy. 

^99.  Ftamram,  resisting  the  action  of  most  chemical  agents,  would  be  a  metal  ex- 
trenely  vateaUe  for  domestic  purposes,  were  it  not  so  expensive  in  conseqoence  of  ita 
Tahty.  It  is  efa-dnll  silvery  white  colour,  possessed  of  considerable  histre,  and  not  at 
aB  liable  to  taraish  or  be  eorydined.  H  is  likewise  the  most  difilcuft  to  fuse  of  any  metal, 
leqtdjmg  for  this  purpose  the  most  intense  heat  that  can  be  produced,  and  it  is  capable 
of  beiBg  wroagltit  by  the  hammer,  and  rolled  out  into  very  thin  sheets ;  it  is  likewise 
very  luint  and  is  net  aoled  upon  by  any  of  the  ordinary  acids.  From  these  properties, 
it  is  easy  to  see  Iktw  invaluable  it  weoM  be  for  culinary  vessels,  did  the  expense  permit. 
It  is,  however,  aooasionaDy  employed  for  chenvical  vessels,  and  even  found  economical, 
flmn  its  great  duinbaity.  It  is  said  that,  on  the  Continent,  they  have  succeeded  in  ap- 
plying jt  to  copper  imrtead  of  timrnig. 

SUBSBCT.  S. — irollL 

900.  Gold  is  vahmfale,  not  only  on  accovnt  <f  its  scarcity,  'whidi  renders  it  ve  y  os&- 

(al  as  a  aMdiom  of  ezctoange,  bat  it  poaaeases  seme  pecotiar  pvopeities  which  vender  it 

prefemble  to  every  otlKr  metal  for  particnlar  put^poses.    Its  groat  malleability  is  exem- 

pliied  in  tke  making  of  godd  leaf,  so  much  employed  in  gilding.    Its  ductility  and  te- 

aaoly  am  shown  by  tlm  drawing  of  gold  and  gilt  solver  wire,  and  in  gold  lace  and  em- 

hroideiy.    Its  softness  renders  it  easy  to  be  worked  into  various  deHcate  forms  ior 

omameals,  for  wUch  its  beautiful  rich  colour  and  resplendent  lustre,  which  are  different 

fiom  those  of  any  other  metal,  peculiarly  qualify  it ;  and  its  perfect  tmalterability,  whet 

opoeed  to  dK  air  or  fire,  has  jnstSy  stamped  its  high  character  in  all  ages.    Its  specific 

gravitf  is  greater  than  any  metal  except  platinum.    Its  hardness  is  greater  than  thai 

of  lead  and  tin,  but  inferior  to  iron,  cop^r,  platimim,  and  silver.    It  cannot  be  dissclv«> 

<d  by  any  acid  except  the  nitro-muriatic,  formerly  called  aqua  regie,  and  which  is  « 

■ixtme  of  the  nitrons  and  muriatic  acids ;  neither  of  these  acids,  separately,  can  dis* 

SQlf«  it ;  and  it  is  precipitated  from  its  solution  in  the  state  of  goM  powder  by  an  alkalf . 

It  fanoM  alloys  with  most  of  the  metals.    These  properties  render  it  invakiable  fe: 

OBay  economical  purposes,  which  are  well  known ;  and  its  never  tarnishing,  if  pure 

when  expoeed  to  the  air,  occasions  it  to  be  so  much  used  in  gi1din|T,  bMh  on  wood  am 

«i«tal8. 
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SuBSECT.  4. — Silver. 

901.  Silver  is  a  metal  not  oxydiaed  by  the  ordinary  means,  and  therefore  is  perCecUy 
Harmless  when  made  into  vessels  for  preparing  food.  Its  expense  alone  prevents  iu 
being  employed  for  all  culinaTy  vessels ;  it  is,  however,  used  in  these  sometimes  for 
particolarly  nice  purposes.  Not  being  acted  on  by  the  acetic  acid,  as  iron  is,  knives  lor 
cutting  fruit  are  made  of  it.  Though  it  is  not  oxydized  by  exposure  to  the  air,  its  sur- 
face becomes  gradually  tarnished,  and,  in  long  time,  even  blackened :  this  arises  from 
the  union  of  sidphurwith  the  silver,  the  resulting  sulphuret  of  silver  being  of  ai>laciLish 
colour.  The  sulphur  is  derived  from  a  portion  of  sulphuretted  hydrogen,  which  is  gen- 
erally present  more  or  less  in  the  atmosphere,  and  more  particularly  when  the  air  is 
impure.  Pure  water  has  no  effect  upon  silver ;  but  if  the  water  contain  animal  or  vege* 
table  matter,  it  often  bladcens  the  surface,  in  consequence  of  the  sulphur  it  may  con- 
tain. The  well-known  blackening  of  a  silver  spoon  by  a  hard-boiled  egg  is  owyig  to  the 
sulphur  which  all  eggs  contain  in  the  yolk.  Silver  is  dissolved  readily  by  nitric  aeid, 
forming  with  it  a  highly  corrosive  substance,  lunar  caustic,  or  nitrate  of  silver,  used  as 
marking-ink.  Though  a  hard  metal,  silver  yields  to  the  knife,  but  not  nearly  so  easily 
as  tin,  which  is  the  metal  that  comes  nearest  in  resemblance  to  it.  Silver  is  next  in 
malleability  to  gold,  and  is  capable  of  being  rolled  out  and  beaten  into  leaves  of  extreme 
thinness ;  it  is  so  ductile  that  it  may  be  drawn  out  into  wire  as  fine  as  human  hair.  It 
is  difficult  of  fusion,  but  may  be  melted  and  cast  into  moulds.  It  has  been  proposed  to 
line  the  insides  of  sauce-pans  and  stew-pans  with  silver  rolled  out  into  thin  sheets :  these 
linings  might  be  loose,  by  which  they  could  be  taken  out  to  be  mended.  Plating  copper 
with  silver  is  a  less  perfect  mode  for  that  purpose,  as  the  thickness  of  the  plating  can- 
not be  easily  examined.  Electro  plating  copper  vessels  is  now  practised.  There  are 
several  alloys  which  have  been  made  to  assume  the  improper  names  of  silver,  as  Ger- 
man silver,  nickel  silver,  &c.,  in  which  there  is  not  a  particle  of  this  metal ;  and  such 
names  serve  only  to  delude  the  public.  It  is  to  be  observed  that  there  can  be  but  one 
kind  of  silver ;  and  the  same  observation  may  be  applied  to  every  other  metal. 

SuBSBCT.  5. — Iron. 

902.  Iron  is  the  metal  most  abundantly  employed  for  economical  purposes ;  and,  for- 
tunately, it  is  the  most  plentiful  in  nature :  on  account  of  its  great  importance  and  use^ 
falness,  it  demands  particular  notice. 

903.  Iron  is  procured  from  the  ores  dug  out  of  the  earth  by  fusing  them  in  a  furnace  at  a 
very  strong  heat ;  the  metal,  thus  freed  from  the  earth  with  which  it  was  combined  in 
the  ore,  flows  out  in  a  liquid  state. 

904.  This  first  product  is  ccUled  cast  iron,  because  it  can  be  run  or  cast  into  moulds. 
All  articles  of  cast  iron  are  formed  by  first  making  models  of  them  in  wood,  vrax,  or  some 
other  substance ;  these  models  are  then  pressed  into  very  fine  sand,  and  the  impressioo 
so  made  is  called  a  mould,  into  which  the  fluid  iron  is  run  from  the  furnace.  But  this 
cast  iron  is  very  far  from  being  pure  iron.  It  is  iron  combined  with  some  carbon,  or 
charcoal,  besides  various  earthy  impurities.  It  differs  from  pure  iron  in  being  crystal- 
lized, in  not  being  malleable,  or  capable  of  being  extended  by  the  hammer ;  and  it  is 
likewise  extremely  brittle ;  but  it  is  very  hard,  and,  except  made  in  a  particular  man- 
ner, cannot  be  cut  by  a  file ;  consequently,  all  articles  of  cast  iron  are  liable  to  be  bro- 
ken by  a  blow  or  fall,  or  by  throwing  water  upon  them  when  heated.  Its  fusibility, 
however,  is  a  valuable  property,  since  many  articles  of  furniture  can  be  made  of  it  by 
casting,  as  saucepans,  fenders,  and  ornaments  of  various  kinds,  that  could  not  be  fabri- 
cated in  this  manner  of  pure  iron,  since  this  cannot  be  melted  in  any  ordinary  degree  of 
heat,  even  of  a  furnace. 

It  must  be  observed,  that,  by  late  improvements  in  the  manufacture  of  iron,  cast  iron 
can  be  made  so  soft  as  to  be  filed  with  considerable  ease  after  it  is  cast  into  moulds :  a 
circumstance  of  the  greatest  importance  in  fitting  together  the  various  parts  of  eastings. 

Great  quantities  of  various  kinds  of  cutlery  are  made  of  this  kind  of  cast  iron,  particu- 
larly forks,  scissors,  snuffers,  &c  The  models  are  made  of  lead,  and  the  moulds  are  in 
sand.  The  iron  employed  is  of  the  kind  which  contains  a  large  quantity  of  carbon,  fuses 
at  a  low  temperature,  and  becomes  very  liquid.  It  is  the  only  kind  that  can  be  used  for 
small  articles ;  these«  when  cast,  are  almost  as  brittle  as  glass ;  but,  to  obviate  thu, 
they  are  afterward  heated  in  pots  with  ashes  or  sand  for  the  purpose  of  annealing  them. 
After  this  process,  they  are  found  to  be  very  soft,  and  to  be  capable  of  even  bending  a 
little  without  breaking.  They  are  then  finished  in  a  manner  similar  to  those  that  are 
forged,  with  the  exception  that  they  are  not  hardened  and  tempered ;  were  they  sub- 
iected  to  that  process,  they  would  return  to  the  same  state  as  before  annealing.  Cut- 
lery made  in  this  manner  is  sold  at  a  very  low  price ;  but  the  knives  and  forks  are  not 
only  liable  to  break,  but  they  soon  turn  blackish,  and  then  can  be  very  little  improved 
by  the  common  mode  of  cleaning ;  they  are  susceptible  of  only  a  very  miserable  polish* 

Various  attempts  have  been  made  with  a  view  to  improve  the  cast  iron  cutlery, 
of  wb^h  have  been  rather  successful. 
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905.  TKe  art  of  Miag  iron  is  carried  to  a  great  degree  of  perfection  in  Pnutia.  Orna- 
ments  made  of  cast  iron  ccme  to  us  from  Berlin  that  are  quite  surprising  for  their  delica- 
cy and  beauty;  not  onlj  figures,  candlesticks,  lam|>-stand8,  ink-stands,  &c.,  but  neckla- 
ces, ear*riaga,  broaches,  and  stmUar  ornaments.  These  have  of  tote  been  imitated  here 
with  tolerahJe  success ;  but  it  is  said  our  founders  are  not  acquainted  with  the  Prussian 
method  offllaiDing  the  iron  with  a  deep  black  that  never  wears  off:  thej  can  only  apply 
a  thin  rarnish  that  is  liable  to  come  off. 

906.  Acre,  or  nudlcaUe  iron,  called  also  terou^ht  iron^  is  manufactured  from  ca$t  iron  by 
reheating  masses  of  it,  called  pigs,  and  subjectmg  them  to  the  action  of  a  heavy  hammer 
worked  by  powerful  machinery.  By  heating  and  hammering  repeatedly  these  pigs  of 
cnide  or  cast  iron,  the  carbon  is  expelled,  ami  the  metal  at  last  is  obtained  in  a  state  of 
purity,  vrben  it  manifests  its  well-known  properties  of  great  ductility  or  malleability,  by 
which  it  can  be  fashioned  into  various  articles  by  the  smith,  although  it  has  become  veiy 
infusible,  and  cannot  be  melted  in  the  ordinary  heat  even  of  a  furnace.  It  can  now  be 
wcUfi ;  that  is,  two  or  more  pieces  of  iron,  when  heated  intensely,  can  be  made  to  ad- 
here and  unite  together  under  the  smith's  hammer :  a  property  of  very  great  value  not 
possessed  by  cast  iron.  In  this  state  it  is  likewise  so  soft  that  it  can  be  subjected  to 
the  file,  and  made  into  any  form.  Hence,  wrought  iron  is  employed  for  many  domestic 
implementft,  m  the  fashioning  of  which  filing  is  necessary,  except  where  brittleness 
would  be  a  great  objection,  as  fire-iron,  and  various  things  for^d  by  the  smith  :  but  it 
ruats  easily  when  exposed  to  damp  air,  and  does  not  talM  a  high  polish.  Wrought  or 
malleable  iron  is  not  sufficiently  hard  for  making  cutting  instruments ;  for  this  purpose, 
it  must  be  converted  into  steel. 

907.  Steel  is  an  artifiaal  combination  of  iron  tmth  carbon,  though  somewhat  different  firom 
that  which  composes  cast  iron.  When  steel  is  made  red  hot  it  is  soft,  and  can  be  ham- 
mered Bad  filed  into  any  shape ;  but  if  suddenly  plunged,  in  its  heated  state,  into  cold 
Witer,  it  instantly  becomes  extremely  hard,  and  can  no  longer  be  acted  upon  by  a  fiJe, 
which  is  itself  steel  so  hardened,  and  has  the  power  oi  cutting  and  piercing  iron  or  steel 
before  it  is  so  hardened.  Steel  is  likewise  brittle,  and  no  longer  yields  to  the  hammer ; 
and  it  is  extremely  elastic :  hence  it  is  employed  for  making  springs  -,  it  takes  the  most 
beautiful  polish,  and  it  is  then  less  liable  to  rust  than  iron. 

Steel  might,  however,  be  too  hard  and  brittle  for  many  edge  tools,  and,  therefore, 
after  this  process  of  hardening,  most  tools  and  instruments  go  through  another  process 
called  tem^peringf  which  is  letting  down  or  reducing  the  hardness  to  the  degree  just  prop- 
er for  the  instrument,  and  thus  giving  it  a  certain  firmness  and  toughness. 

908.  The  tempering  </  steel  instruments  is  effected  by  heating  them  again  to  a  certain 
point,  and  plunging  them  into  cold  water,  or  some  fluid,  as  mercury  or  oil.  Steel,  when 
tempenog,  assumes  various  colours  with  difilbrent  degrees  of  heat.  At  430°  it  appears 
of  a  pale  yellow ;  with  a  higher  degree  of  heat  it  becomes  brown ;  and  by  increasing  the 
heat,  it  appears  at  last  of  a  beautiful  blue.  Giving  the  temperature  proper  for  each  kind 
of  cutilng  instTument  is  a  veiy  delicate  operation,  and  is  managed  with  great  nicety  by 
the  cutler. 

There  are  several  k'mds  or  qualities  of  steel  in  common  use ;  to  explain  which,  we 
must  describe  briefly  the  process  by  which  iron  is  converted  into  steel. 

909.  To  concert  iron  into  steel,  bars  of  soft  iron  are  put  into  a  particular  kind  of  tur- 
nace,  in  layers,  with  powdered  charcoal  between  each  layer,  and  the  whole  is  covered 
up  dose  with  a  mixture  of  clay  and  sand,  so  as  to  prevent  the  access  of  atmospheric  air. 
A  strong  heat  is  then  applied  for  eight  days,  and  the  furnace  is  then  sufi*ered  to  cool ;  in 
about  eight  days  more  it  is  suflSciently  cooled,  and  the  bars  of  iron  are  thus  found  to  be 
converted  into  steel.  The  explanation  of  the  conversion  of  the  iron  into  steel  is  this : 
the  iron,  at  a  high  heat,  absorbs  carbon  from  the  charcoal  put  between  the  bars,  and 
form5  a  chemical  combination  with  it,  steel  being  iron  and  carbon.  This  mode  of  ma- 
king steel  is  called  cementation.  As  the  bars,  after  this  process,  always  appear  blistered 
on  the  surface,  they  are  called  blistered  steel.  These  bars  are  then  hammered  into  rods 
of  vanous  sizes,  and  are  sold  as  common  steely  of  which  all  kinds  of  forks  and  cheap  cut- 
lery are  made. 

910.  Tools  vkUh  require  great  tenacity  toithout  great  hardness^  such  as  table  knives, 
scythes,  plane  iron,  dec.,  are  made  of  what  is  called  shear  steel,  so  named,  because  hrst 
employed  io  maiking  wool  shears.  Shear  steel  is  made  by  laying  a  number  of  bars  of 
blistered  steel  together,  heating  them  to  a  welding  heat,  and  working  them  together  into 
bara  by  a  forge  hammer.    This  forms  a  tough  steel  free  from  flaws. 

Oil.  All  thejbu  articles  of  etulery,  such  as  razors,  the  best  penknives,  scissors,  and 
instruments  required  to  have  a  high  polish,  are  made  of  cast  steel.  Cast  steel  is  made 
by  fiisjDg  blistered  steel  in  covered  crucibles,  and  pouring  it  into  cast  iron  moulds,  so  as 
to  form  ii  into  ingots ;  these  ingots  are  afterward  drawn  into  bars  or  rode  of  suitable  di- 
Riensiun^.  Formerly  this  kind  of  steel  could  only  be  worked  at  a  very  low  heat ;  but  it 
lan  now  be  made  so  soft  as  to  be  welded  to  iron  with  the  greatest  ease,  which  saves 
the  expense  uf  making  certain  articles  entirely  of  steel,  the  edge  part  only  requiring  t# 
be  of  lUis  material. 
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Wooiz  is  a  species  of  steel  manufactured  in  India  only ;  and  as  it  admits  of  a*  hk^m, 
temper  than  our  steel,  it  has  been  imported  formaking  razors  and  snrgieal  instrument^, 
for  which  it  answers  admirably,  though  it  does  not  appear  to  be  certain  that  it  is  anpo- 
rior  for  these  purposes  to  our  best  cast  steel.  It  is  not  known  accurately  in  what  man^ 
ner  it  is  produced  from  the  ore»  but  it  is  supposed  to  be  a  natural  steel. 

912.  Sibner  steely  and  Penman  steel,  are  also  names  which  we  see  anncMmoed  as  dsaiy* 
nating  metals  of  superior  qualities,  but  without  any  good  reason. 

913.  The  discmtery  of  eteel  is,  perhaps,  second  in  importance  to  fbw  of  those  whieh 
man  has  made ;  for  it  nas  given  him  all  the  best  edge  and  cutting  tools  by  wfaioii  h0faas< 
moulded  almost  eveiy  other  substance  to  his  wishes.    A  savage  will  work  for  twelve' 
months  with  fire  and  sharp  stones  to  feU  a  great  tree,  and  to  give  it  the  shape  of  a  oi^ 
noe,  which  a  modern  carpenter,  with  his  tools^  could  accomplish  in  a  few  days.  So  man* 
ageable  has  steel  become,  that  it  can  be  softened  suffidently  to  admit  of  being  engraved* 
on  like  copper ;  and  it  i»  afterward  hardened,  by  whieh  the  plate  so  produced  can  give 
tea  times  as  many,  or  more,  ii^apressions  than  a  copper  {date  before  it  is  worn  out. 

914.  Iron  is  perfectly  hamdeast  token  emplctfed  m  cuHnary  vessels.  Its  rust  or  oxyde,  se 
fox  from  being  hurtful,  is  frequently  prescribed  as  an  excellent  tonio ;  and  the  cmly  in* 
convenience  arising  from  employing  the  metal  in  ita  pure  state  is  its  liability  to  nist; 
thus  wearing  into  holes ;  and,  in  this  case,  itis  likewise  apt  to  tinge'the  colour  of  fbodi 
piepaied  in  it.  On  this  account,  sauce-'pans,  tea-kettles)  and  other  utensils  made  of  iron 
are  tinned  over,  to  prevent  rusting.  Cast  iron  is  much  less  apt  to  mst  than  hammered 
or  rolled. 

915.  There  is  one  preeaution  by  means  of  which  the  disagreeable  effects  produced  by  tMs* 
metal  on  food,  tohan  it  rusts,  may  be  very  much  diminished,  and,  indeed,  in  most  oases  al- 
most entirely  prevented,  especially  when  the  utensil  is  made  o{east  iron.  If,  instead  of' 
scouring  the  inside  of  such  boilers  and  stew-pans  with  sand,  they  be  stmpjy  washed  and 
rinsed  out  with  warm  water  and  wiped  wiUi  a  soft  doth,  the  surface  o[  the  metal  wiB 
soon  become  covered  with  a  thin  crust  <ur  coating  of  a  dark  brown  colour,  resemhiiog 
enamel :  which  covering,  if  it  be  su^red  to  remain  and  !to  consolidate,  wiSk  at  last  be* 
come  so  hard  as  to  take  a  very  good  polish,  and  will  serve,  very  effioanously,  to  defend: 
the  surface  of  the  metal  from  farther  corrosion,  and  consequently  to  prevent  the  food' 
from  acquiring  that  taste  and  colour  which  iron  alone  is  apt  to  impart  to  it.  The  pro- 
cess by  whieh  this  covering  is  gradually  formed  is  similar  to  that  by  which  some  gan- 
smiths  brown  the  barrels  of  fowling-pieces,  and  would,  no  doubt,  be  greatly  expedited  by 
the  same  means  which  they  employ  for  that  purpose :  the  object  had  in  view  is  likewise 
the  same  in  both  cases»  by  causing  a  hard  and  impenetrable  covering  of  rust  to  be  fonned 
on  the  surface  of  the  iron,  to  defend  it  from  contact  with  those  substances  which  are  ea* 
paUe  of  dissolving  or  corroding  it,  or,  in  other  words,  to  prevent  the  farther  progress  of 
the  rust. 

SuBBBOT.  6. — Copper* 

916.  Copper,  from  its  malleability  and  ductility,  as  well  as  hardness,  is  extremely- 
useful  in  articles  of  domestic  economy.  It  sufiers  little  change  in  a  dry  atmosphere,  but 
in  moist  air  it  rusts,  and  is  converted  into  a  carbonate  of  copper^  which  is  oxyde  of  cop- 
per united  to  carbonic  aoid,  being-  of  a  green  colour.  It  is  remarkable  that,  though  cop- 
per is  oxydized  by  sulphuric  or  muriatic  acids,  and  by  the  vegetable  acids,  in  the  air,  yet 
if  air  be  thoroughly  excluded,  these  acids  do  not  attack  it.  All  the  oxydes  and  salts 
formed  by  copper  are  violently  poisonous ;  yet  metaUic  copper  is  not  so ;  copper  coins 
swallowed  by  persons  have  lain  in  the  intestines  for  monthiB  without  any  inconvenience. 

917.  Copper  is  easily  acted  upon  by  the  acetic  acid  or  vinegar,  and  a  green  substance  is 
formed,  well  known  by  the  name  of  verdigris ;  which  is  an  acetate  of  copper,  or  acetic 
acid  united  to  oxyde  of  copper^  the  poisonous  nature  of  which  is  generally  known :  it  is 
a  powerful  direct  emettc>  pr  )ducing  vomiting  as  soon  as  it  is  swallowed,  without  exciting 
nausea. 

918.  Coppei  \s  likewise  acted  on  by  fat  and  oil  ofeoery  description,  and  carbonate  of  cop* 
per  is  thus  formed :  therefore,  when  copper  vessels  have  been  used  for  preparing  food, 
fat  should  never  be  suffered  to  remain  in  them :  many  cases  of  poisoning  are  known  to 
have  happened  from  soup  or  fat  broth  having  been  left  for  some  time  in  copper  boilers. 

919.  Chemists  and  physicians  have  repeatedly  pointed  out  the  danger  arising  from  the  use 
of  copper  vessels  in  culinary  operations ;  and  numerous  eases  have  been  cited  where  this 
deleterious  metal  is  suffered  to  enter  into  our  food  and  drink ;  some  of  which,  however, 
appear  more  alarming  than  is  per*iaps  necessary.  Thus  it  has  been  observed  that  the 
brewer  boils  our  beer  in  copper  vessels ;  the  sugar-baker  employs  copper  pans ;  the  pae- 
tiy-cook  bakes  our  tarts  in  copper  moidds ;  the  confectioner  uses  copper  or  brass  ves- 
sels ;  the  oilman  boils  his  ptokles  in  the  same.  Though  the  quantity  of  copper  thus  in- 
troduced into  our  food  and  drink  is  not  so  great  as  to  produce  sudden  fatal  effects,  yel 
it  is  not  improbaUe  that  it  mtty  be  sufficient  to  cause,  in  the  course  of  time,  derange- 
ments of  the  system.  The  senate  of  Sweden,  in  1763,  was  so  much  impressed  with  the 
importance  of  the  subject,  that  they  prohibited  the  use  of  eopper  vessels  for  dblinarr 
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farpoaes,  and  ortoed  that  Boue  but  such  as  were  made  of  iron  should  be  employed  in 
WIT  fleets  and  anaies. 

ConfeeUoneis  rarely  make  ase  of  any  otiier  resaels  than  those  of  eopper  untinnedi 
even  in  the  preparation  of  acid  sirnps,  as  of  oranges  and  lemoM ;  but  they  take  care 
thai  these  vessels  are  well  aeouxed,  and  kept  perfectly  dean ;  also,  that  the  sirups  re- 
main in  them  no  longer  than  is  absolutely  necessary.  Some  preserving  pans  are  made 
of  brass  and  beU-meUd ;  and  these  are  preferable  to  copper. 

920.  TaauMg  en  the  inside  prevenU  copper  uUiuiU  from  ,hamng  the  poUonous  effect  thejf 
TiemtU  Ukenase  Aovc  upon  food  if  prepared  in  them.  Copper  boilers,  sauce-pans,  and 
other  things  of  this  kiml,  are  not  made  of  copper  prewmdy  tinned,  as  in  the  case  of  iron, 
but  they  are  tinned  4^ter  they  are  made.  They  are  first  scoured  bright,  and  then  made 
hot,  and  the  tin  is  rubbed  on  over  the  fire  with  a  piece  of  doth,  or  some  tow,  having  first 
sprinkled  the  surface  of  the  copper  with  some  powdered  resin,  oil,  pitch,  or  some  other 
inftimmaMe  subetance,  the  use  of  which  is  to  reduce  such  part  of  the  tin  to  the  metal- 
lic sute  as  may  happen  to  be  oxydated ;  for,  as  we  observed  in  the  case  of  tinning  iren^ 
it  is  essential  that  hoth  the  metal  and  the  tin  should  be  in  the  pure,  and  not  in  the  ox> 
yihzed  state,  in  order  that  they  should  unite.  If  the  copper  were  tinned  first,  the  tin 
would  be  melted  oflTby  the  beat  required  by  the  hard  soldn:  used  in  making  the  joints. 
In  this  process  nothing  ought  to  be  used  but  pure  grain  tin ;  but  we  are  sorry  to  observe 
that  lead  is  sometimes  mixed  with  the  tin,  to  adulterate  its  quality,  and  to  make  it  lie 
more  easily.    This  is  a  pernicious  practice. 

921.  AU  eofptr  veoteUf  ts  toup-kettUs,  stew-pans^  4^.,  should  be  examinti  every  time  they 
are  need ;  these,  as  well  as  their  covers,  should  be  kept  weH  tinned,  to  prevent  those 
accidents  which  are  so  liable  to  occur  from  neglect ;  and  no  food  should  be  suffered  to 
remain  in  them  any  longer  than  is  necessary  for  its  preparation  for  the  table. 

922.  //  is  si4Ued  as  an  interesting  chemical  fact,  that  copper  cannot  be  dissolved  by  acids 
vskUe  tim  is  present.  If  a  copper  saoee-pan  be  so  worn  that  pert  of  the  tinning  is  ofl^,  the 
acids  take  up  some  of  the  tin  and  depoeite  it  on  the  abraded  part,  thus  repairing,  in  some 
degree^  the  damage ;  in  the  same  manner  aa  brass  pins  are  tinned  by  boiling  with  tin 
filiogs  and  cream  of  tartar.  It  is  said,  also,  that  no  verdigris  is  formed  in  copper  ves- 
sds  while  the  subatanees  tbej  contain  are  in  a  state  of  actual  boiling ;  and  that  it  is 
only  when  the  acids  are  cold,  or,  at  least,  not  boiling  hot,  that  they  coxrode  the  copper ; 
but  it  is  best  not  to  trust  to  any  chemical  facts  of  that  kind,  but  to  have  all  copper  well 
tinned,  as  the  safest  practice. 

9S3.  Although. copper  rofeffhe^  and  to  a  eonsideraUe  caUenl  if,  east  in  sand,  like  other  met- 
als, it  is  in  the  stale  of  stseets  relied  out  that  the  largest  consumption  takes  place.  It 
is  an  easy  and  pleasant  metal  to  hammer,  bemg  at  once  soft  and  tenacious.  These 
sheets,  when  cat  into  the  desired  form,  are  united  by  hard  solder,  and  thus  formed  into 
TanoBs  utenaila.  The  hard  solder  employed  is  con^osed  of  three  parts  of  brass  and  one 
put  of  nne,  being  nunre  fusible  than  common  brass.  A  copper  tea-kettle  presents  a  fa- 
miliar, but  ingenious  specimen  of  the  coppersmith's  art,  both  with  reference  to  solder- 
ing and  bammeiing ;  taken,  indeed,  in  all  its  parts,  it  exhibits  the  result  of  almost  every 
operation  of  his  woikshop.  Most  of  the  parts  are  cut  out  of  sheet  copper,  and  soldered 
up ;  the  spoot  is  formed  by  filling  a  tube  with  lead,  and  hammering  it  upon  a  mandrel ; 
and  the  Ud  ia  stamped.  Copper  tea-urns  and  sauee-pans  are  formed  by  eddering  and 
hammeriflg  ia  a  aimilar  manner,  the  brown  colour  of  the  former  being  produced  by  the 
a^ication  of  sulphate  of  oopper,  or  Roman  vitriol,  previous  to  the  planishing  and  bur- 
niahify.  * 

9%4.  Attempts  have  been  made  to  line  eopppr  ciUinttry  vessel^  toiih  tinned  inm^  in  order  to 
goaid  against  the  poisonoua  qualities  of  tne  copper ;  but  the  tin  was  then  found  to  rust 
with  uncommon,  rapidity,  owing  to  a  galvanic  eflfect  between  the  two  metals ;  and  it  is 
observed  that,  in  cases  where  iron  is  riveted  to  copper,  the  rivet  holes  are  acted  upon 
in  a  similar  UKmner,  which  causes  the  iren  to  loosen. 

SuBSECTk  7w — Lead, 

926.  Ltad  IS  a^malal,fsrtunaUly^  too  soft,  by  itself  to  be  used  for  culinary  vessels,  other- 
wise it  would  prove  very  dangerous,  since  all  its  salts  produced  by  acid  substances  are 
mare  or  less  poisonous,  and  some  of  them  higlily  so.    It  is  readily  dissolved  by  the  ace- 
tic acid  or  vinegar  which  exists  in  all  acid  fruits,  and  the  result  is  acetate  of  lead,  or  su- 
gar of  lad;  akhoBgh  this  is  scarcely  a  poison  of  itself,  yet  it  maybe  converted,  when 
ia  the  stoiBadi,  into  the  carbonate  of  lead,  which  is  A  deadly  poison.    It  is  not  safe, 
thereibre,  to  admit  into  the  human  constitution  any  of  the  salts  of  this  metal,  in  any 
WfiB  whatever,  except,  as  in  medical  practice,  it  should  be  administered  with  certain 
correctives  of  its  poisonous  quaUties.    It  is  supposed  that  lead,  in  its  metaUic  state, 
like  all  other  metals,  is  .probably  inert;  but  it  is  so  easily  acted  upon  by  even  the  weak- 
est Btada  and  alkalies,  that  its  presence  in  the  stomach  can  never  be  free  from  danger. 
Of  aH  the  salta  of  lead,  the  earbonau  is  the  most  virulent  poison.    When  metallic  lead  is 
yxpo^^  to  the  air,  it  soon,  aoquties'  upon  its  surface  a  thin  white  coating,  which  is  a. 
«aitKmate  of  the  metal    When  lead  is  exposed  to  the  action  of  rain-water  and  air,  thr 
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Mme  kind  of  white  powdery  crust  is  formed ;  and  this  appears  jost  at  the  sarfact;  line 
of  the  water  in  leaden  cisterns,  when  the  water  has  been  suffered  to  remain  long.  Rain- 
water, collected  from  the  roofs  of  houses  where  there  are  leaden  gutters,  and  coming 
down  through  leaden  pipes,  and  in  similar  cases,  when  water  and  lead  have  been  long 
m  contact,  holds  always  more  or  less  of  this  poisonous  salt.  Sulphuric  acid  does  not 
act  upon  lead  when  cold,  but  when  hot  it  dissolves  that  metal. 

926.  Although  lead  is  not  much  used  in  vessels  for  preparing  or  holdirtg  food,  yet  there  are 
feveral  cases  in  which  its  improper  use  may  be  pointed  out.  In  some  parts  of  the  country 
it  is,  or  was,  the  custom  to  keep  milk  in  leaden  Yessels,  particularly  in  Lancashire,  from 
a  mistaken  idea  of  its  cleanliness  and  coolness  ;  but  the  consequence  is,  that  the  acid 
of  the  milk  dissolves  a  portion  of  the  lead,  which  is  thus  converted  into  a  dangerous 
substance ;  and  though  the  quantity  may  be  small,  yet,  long  continued,  it  may  produce 
disease. 

Vats  of  lead  have  been  used  in  some  cider  countries,  and  have  produced  incalculable 
mischief.  What  is  called  the  Devonshire  colic  is  occasioned  by  this  practice,  and  is 
identified,  by  its  effects  on  the  system,  with  the  colic  of  the  plumbers,  painters,  and 
white-lead  makers. 

Brewing  coppers,  in  some  places,  have  their  bottoms  only  of  copper,  their  sides  being 
of  lead ;  these  are  dangerous,  as  the  lead  must  be  more  or  less  dissolved  by  the  wort. 
The  glaze  of  some  kin&  of  earthenware  is  made  with  oxyde  of  lead,  and  is  improper  for 
pickling  vessels. 

927.  The  poisonous  effects  of  lead  are  sensibly  felt  in  white-lead  manufactories,  where  the 
air  breathed  by  the  workmen  is,  in  some  degree,  impregnated  with  it ;  and  house-paint- 
ers, who  are  continually  inhaling  vapours  containing  some  of  this,  and  having  their 
hands  and  clothes  stained  with  it,  are  frequently  attacked  with  a  peculiar  disease,  term- 
ed the  painter's  colic. 

928.  Lead  can  be  plated  with  tin,  and  as  the  latter  metal  is  much  less  deleterious  than 
the  former,  this  method  is  sometimes  resorted  to  in  pipes.  To  effect  this,  heated  lead 
is  rubbed  w^ith  melted  tin,,  using,  at  the  same  time,  turpentine,  or  some  other  resinous 
matter,  as  a  flux.  The  lead  being  thus  covered  with  tin,  any  quantity  of  the  latter  metal 
will  readily  adhere  to  the  surface  of  the  cylinder  of  lead,  which  is  then  ready  to  be  drawn 
into  pipes.    This  useful  process,  however,  we  believe,  is  not  much  practised. 

SuBSECT.  8. — Tin, 

929.  Tin  is  a  metal  of  a  white  or  more  silvery  colour  than  lead,  and  it  is  somewhat 
harder.  Nearly  the  whole  of  our  tin  is  procured  from  the  tin  mines  in  Com  wall,  where 
the  masses  of  the  metal,  made  ready  for  sale,  are  termed  block  tin;  and  a  purer  kind  is 
called  grain  tin, 

93Q.  The  metal  tin,  b^  itself  is  sometimes  employed  for  making  certain  vessels,  as  boilen 
for  dyers,  worms  for  stills,  and  for  other  purposes  in  the  arts,  but  it  is  never  formed  into 
kitchen  or  culinary  utensils. 

931.  What  is  usually  called  tin,  when  employed  for  articles  of  this  kind,  as  sauce-pans, 
tea-keltles,  <Stc.,  is,  in  fact,  sheets  of  iron  coated  over,  or  plated  with  tin ;  this  is  a  ma- 
terial so  very  important,  and  so  frequently  misunderstood,  that  it  will  be  proper  to  de- 
scribe it  somewhat  at  length.  We  have  mentioned  the  poisonous  qualities  of  copper 
and  brass ;  and  that  iron  is  not  unwholesome,  but  so  extremely  liable  to  rust,  that  it 
cannot  conveniently  be  employed  for  the  ordinary  utensils  of  the  kitchen.  Tin  joes  not 
rust ;  and  it  is  this  property,  and  the  facility  with  which  iron  is  coated  with  it  as  a  pto- 
tection,  that  occasions  it  to  be  so  much  employed. 

932.  The  forming  of  tin  plate  is  one  of  the  greatest  improvements  in  our  culinary  appara- 
tus* The  process  of  makmg  is  the  following :  the  best  iron  is  rolled  out  by  a  flatting 
mill  into  plates  of  the  proper  thickness,  and  these  are  cut  by  shears  into  suitable  sizes. 
These  plates  are  first  thoroughly  scoured  with  sand  to  clean  off  all  the  black  oxyde,  and 
they  are  then  steeped  in  water,  having  in  it  a  little  muriatic  acid,  to  dissolve  what  oxyde 
may  remain.  They  are  next  hammered,  rolled,  and  steeped  again,  till  they  are  perfectly 
bright,  and  free  from  black  spots,  ajid  they  are  again  scoured  with  hemp  and  sand^  to 
make  them  quite  ready  to  be  tinned.  In  order  to  coat  them  with  tin,  an  iron  pot  is  nearly 
filled  with  this  metal  in  a  melted  state,  and  a  quantity  of  tallow  or  grease,  sufficient, 
when  melted,  to  cover  the  fluid  tin  to  the  thickness  of  two  inches,  is  put  into  it.  Into 
this  pot  the  sheets  of  bright  iron  are  plunged,  in  order  to  coat  them  over.  But  previ- 
ously to  this,  another  pot  is  filled  with  melted  grease  only,  and  the  sheets  of  iron  are 
immersed  in  it.  From  the  grease  pot  they  are  removed,  with  the  grease  adhering  to 
them,  into  the  pot  containing  the  melted  tin,  in  which  they  are  f^c^  in  a  vertical  po- 
sition. About  three  hundred  and  forty  plates  are  usually  put  into  the  pot  at  once,  and 
they  renlain  in  it  an  hour  and  a  half:  they  are  then  taken  out  and  drained.  But  when 
they  are  first  taken  out,  more  tin  adheres  to  them  than  is  necessary ;  this  is  taken  ofT  t^ 
a  subsequent  process,  called  washing,  which  is  dune  by  passing  them  through  a  large 
quantity  of  melted  grain  tin,  which  operation  melts  all  the  loose  tin  on  the  surface  of  the 
plateSf  which  are  immediately  brushed  on  each  side,  with  a  brush  made  of  hemp.    The 
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ptaleft  are  then  inmifiraed  again  for  a  short  time  in  melted  tallow,  and  aie  cleaned  with 

>iao,  ready  lor  fiale.    It  ia  absolutely  necessary  that  the  iron  should  be  quite  bright  and 

free  Irom  ozyde ;  and  the  use  of  the  tallow  is  to  preserve  the  tin  from  tbe  action  of  the 

lir,  it  being  requisite  that  both  metals  should  be  in  a  perfectly  pure  state  before  they  will 

adhere  together. 

^hese  ^eets  of  tin  plate  are  purchased  by  the  tinman,  who  cuts  them  with  his  shears 
mto  the  requisite  forms,  aad  solders  tbem  together  to  make  Tarious  otensilSi  as  tea-ket- 
tles, coifee-pata,  sauce-pans,  candlesticks,  and  similar  tilings  to  be  found  in  his  shop. 

933.  We  hear  it  frequently  said  tKai  certain  articles  of  this  kind^  as  disK^overs,  cofftt" 
poisj  «fc.,  are  made  of  block  ttn :  and  many  persons  suppose  that  such  things  are  maae  ot 
the  pore  metal  tin  only  ;  but  this  is  an  error :  the  metal  tin  will  not  do  to  use  in  this 
way:  it  would  bend  too  easily ;  and  all  such  articles  are,  as  we  have  observed,  made  of 
iroo  coated  with  tin.  What  is  sold  under  the  term  block  tin,  is  only  tin  plate  better  plaii- 
isbed,  and  a  little  stoater  than  ordinary  \  but  it  is  singular  enough  that  the  term  block 
tin  appUed  to  manufoetared  goods  is  not  used  in  the  tinman's  trade,  and  it  appears  to 
be  an  error  which  has  crepi  in  among  his  customers,  and  of  which  he  permits  the  ex- 
istence. The  tenna  singU  and  double  block  'tin  mean  only  tin  plate  of  different  degrees 
of  stoutness. 

In  the  ironmongers'  shops  there  are  articles  of  three  kinds  of  tin,  known  by  them  un 
der  the  names  of  common  tin,  planitfUed  tin,  and  strong  tin.    The  last  two  are  termed 
block  tm  by  the  enstomers. 

Odi.  The  adnantages  of  tin  plats  for  suUwiry  vessels  may  be  thus  enumerated.  It  resists 
great  heat  and  changes  of  temperature,  and  is  not  liable  to  crack  like  earthenware ;  it  is 
quickly  heated,  it  is  lighter  than  earthenware,  it  is  not  brittle,  and  can  be  mended,  which 
the  latter  cannot  be ;  hence,  though  dear  at  first,  it  is,  perhaps,  cheaper  in  the  end,  il 
great  care  be  taken  of  it.  It  is  perfectly  clean  and  wholesome,  which  earthenware  gla 
led  with  lead  is  not. 

935.  As  the  use  of  tinrnng  iron  is  to  prevent  its  rusting,  in  the  same  manner  as  a  vamishr 
it  is  obvious  that  whatever  wears  off  the  tin  lays  bare  the  surface  of  tbe  iron,  and  ex- 
poses it  to  the  action  of  moisture  and  air,  which  occasions  its  rusting.  It  may  be  easily 
Doderstood  from  this,  that,  to  preserve  tin  sauce-pans,  candlesticks,  and  all  other  uten- 
uls  made  of  tin  plate,  care  should  be  taken  not  to  wear  away  the  tin  fi;om  the  surface. 
Every  one  has  seen  silver-plated  candlesticks  which  have  been  cleaned  so  oAen  that  the 
copper  is  made  visible  by  wearing  away  tbe  silvering.  This  is  easily  known  from  the 
reddish  colour  of  the  copper,  so  different  from  that  of  the  silver ;  but  many  cooks  do  not 
know  that  tin  sance-pana,  dec.,  ai«  only  iron  plated  with  tin,  and  that  they  are  destroyed 
fay  frequent  rubbing,  just  as  plated  candlesticks  are.  The  colour  of  the  tin  being  so  near 
to  that  of  the  iron  prevents  this  from  being  seen  at  first.  But  the  iron  itself,  when  ex- 
posed, soon  becomes  bhick,  while  the  tin  preserves  its  brightness.  If  the  iron  so  expo- 
sed be  scoured  wiUi  sand,  it  also  will  become  bright,  but  it  never  has  the  silvery  colour 
of  (he  tin,  amd  may  be  easily  distinguished  by  an  attentive  eye.  As  soon  as  the  tin  is 
worn,  the  iron  soon  rusts,  and  gets  into  holes,  which  tho  tinman  cannot  mend. 

036.  Ts  elcea  coKr«,  or  any  other  article  of  bright  tin. — Get  a  ball  of  the  finest  whiting 
(eoouDon  whiting  has  generally  a  little  sand) ;  mix  some  of  it  powdered  with  a  very 
Utile  drop  of  sweet  oil,  and  rub  the  tin  with  this  *,  then  wipe  it  clean ;  aAer  that,  dust 
some  dry  whiting  on  it,  and  clean  it  off  with  shamoy  leather.  To  prevent  rusting,  tin 
requires  to  be  l^ept  in  a  dry  place ;  for.  though  the  metal  tin  is  not  itself  liable  to  rust,  yet 
there  are  always  some  ^Iges  or  minute  places  of  the  iron  imperfectly  covered,  whirh 
are  sure  to  rust ;  and  this,  in  time,  will  corrode  into  holes. 

SuBSXCT.  9. — Zinc. 
937.  Zinc  has  lately  been  mtrodueed  into  domestic  economy  for  vessels  of  various  kinds, 
and  other  purposes.  The  salts  of  zinc  are  not  so  poisonous  as  those  of  lead ;  but  they 
are  so  to  a  great  degree,  and  therefore  this  metal  is  improper  for  aU  purposes  where  food 
is  cancemed.  In  America,  a  patent  was  taken  out  for  an  improved  milk  vessel  of  sine, 
whuA,  it  was  said,  had  the  effect  of  "  causing  the  milk  to  throw  up  more  cream,  and  to 
prevent  it  from  turning  sour ;"  but  this  effect  could  only  be  produced  by  a  portion  of  the 
metal  being  dissolved,  and  forming  acetate  of  zinc,  a  poisonous  salt. 

998.  Ztne  is  very  lUtU  liable  to  oxydate  in  the  air,  and  therefore  it  is  a  nsefol  material 
lor  many  utensils  fofknerly  made  of  iron  or  copper.  Coal  skottles  are  now  made  of  zinc 
alone,  or  of  sheet  iron  lined  with  zinc,  which  are  more  durable,  tfaongh  dearer,  than 
those  of  iron ;  and  they  are  cheaper  than  those  of  copper.  ZinC  is  likewise  employed 
instead  of  lead  for  baths,  as  being  cheaper,  and  for  pails,  rain-water,  and  other  pipes; 
piereed  with  numerous  holes,  it  serves  for  window  blinds,  for  enclosing  safes,  and  many 
snniiar  purposes :  also  various  cowls  for  chimney-tops  are  made  of  it.  Zinc  is  not  mal- 
leable when  cold,  bat,  heated  nearly  to  the  melting  point,  it  can  be  rolled  into  sheets  with 
great  ^cility.    It  has  not  been  iTi  use  here  in  this  way  above  twenty  years. 

SoBSKCT.  10. — Quicksilver. 

938.  Quicksilver,  called  also  mercury,  is  so  far  different  from  all  the  rest  of  the  ordi- 
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ilaiy  metals,  that  it  is  always  fluid  in  the  common  temperature  of  the  atmoaphere,  and 
can  be  rendered  solid  only  by  exposing  it  to  an  intense  degree  iif  cold,  when  it  is  foond 
to  be  malleable ;  but  as  it  retains  its  solid  form  only  so  long  as  the  cold  is  continoed, 
this  fact  cannot  be  applied  to  any  useful  purpose.  The  fluidity  of  mercnry,  and  its  bright 
lustre,  are  properties  that  render  it  extremely  apolicable  to  various  uses,  as  in  the  con- 
struction of  barometers  and  thermometers ;  likewise  in  the  uniting  with  tinfoil  to  form 
the  silvering  for  mirrors.  It  is  an  extremely  heavy  metal,  and  does  not  oxyde  readily; 
but  its  oxydes  are  poisons,  as  well  as  the  fumes  of  mercury,  when  it  is  boiled,'  which  it 
can  be  with  a  veiy  high  degree  of  heat,  equal  to  600^  Fahr. 

SvBSBCT.  11. — Allay*  of  Metals, 

940.  These  are  compounds  formed  hy  fusing  two  or  more  metals  together ;  and  it  is  the 
more  necessary  to  state  this,  because  the  compound  receiving  a  distinct  name,  many  per- 
sons are  not  aware  that  they  are  not  separate  metals,  but  only  mixtures.  Formerly  the 
term  alloy  was  confined  to  compounds  formed  of  gold,  silver,  and  a  little  copper,  naed 
for  coin ;  hut  now  the  term  means  any  mixture  of  metals  whatever. 

941.  AUoys  are  formed  for  various  reasons.  Some  metals  that  are  too  soft,  as  gold,  are 
alloyed  to  render  them  less  liable  to  lose  weight  by  wear.  Some  alloys  are  made  to 
procure  a  hard  or  tough  metal ;  othere  for  the  beauty  of  their  colour ;  others,  again,  to 
prevent  oxydation.  In  short,  almost  all  the  mixtures  of  various  metals  with  eac^i  other 
have  particular  properties  that  render  them  valuable  for  some  purpose  or  other ;  and  thus 
the  number  of  the  metals  appear  as  if  they  were  increased,  although  it  is  not  so  in  fact. 

The  changes  in  the  properties  of  metals  by  alloying  are  sometimes  very  remarkaUe. 
Thus  gold  and  lead,  and  gold  and  tin,  metals  extreme|[y  malleable,  form  brittle  aHoTa. 
The  alloy  of  copper  and  gold  is  harder  than  either  of  its  component  parts.  A  minute 
quantity  of  arsenic  added  to  copper  rendere  it  white.  The  fusibility  of  an  aOoy  is  gen- 
erally greater  than  that  of  its  components.  Thus,  an  alloy  of  lead,  tin,  and  bismuth, 
bielts  with  the  heat  of  boiling  water. 

942.  The  alloys  in  common  use  are, 

948.  Standard  gold,  which  consists  of  11  parts  pure  gold,  1  part  copper;  of  this,  1 
pound  troy  is  coined  into  46  sovereigns. 

944.  Ring,  or  jewellers*  gold :  1  ounce  6  pennyweights  gold  coin,  6  pennyweights  1ft 
grains  fine  sUver,  and  one  pennyweight  of  copper. 

946.  Standard  silver:  11  ounces  2  pennyweights  of  fine  silver,  and  18  pennyweights 
of  c(mper. 

946.  Brass  is  a  mixture  of  copper  and  zine  in  various  proportions,  but  genereHy  in  the 
proportion  of  seventy-five  of  the  former  to  twenty^ve  of  the  latter.  The  colour,  and 
some  other  properties  of  the  brass,  vary  according  to  the  quantities  of  copper  and  sine, 
the  paler  kinds  containing  most  zinc.  In  some  kinds  the  colour  approaches  very  near 
to  that  of  gold,  and  is  extremely  beautifiil.  Brass  is  more  fosiUe,  but  less  malleable, 
when  cold,  than  copper ;  and  is  not  only  capable  of  being  easily  cast  in  moidds,  but  can 
also  be  rolled  out  into  sheets. 

It  is  less  liable  to  rust  and  to  be  acted  upon  by  acids  than  copper — a  property  that 
rendere  it  more  useful  for  cooking  utensils ;  and,  before  tinned  iron  came  into  use,  brass 
vessels  were  mueh  employed  in  the  kitchen.  At  present,  the  superior  malleabiiity  of 
copper  has  almost  driven  Inrass  out  of  the  field  for  sauce-pans  and  stew-pans,  though  cop- 
per is  more  difilcult  to  clean  and  more  liable  to  tarnish.  These  ancient  brass  vessels 
were  all  cast :  some  are  now  made  of  sheet  brass. 

But,  notwithstanding  that  brass  is  not  so  Uable  to  be  acted  upon  by  acids  and  othei 
corrosive  substances  as  copper,  this  danger  is  far  from  being  entirely  removed,  as  may 
be  easily  seen  by  the  green  cart>onate  of  copper  which  is  formed  on  it  by  acids,  and  by 
fat  or  oil.  Brass  vessels,  therefore,  require  the  same  precautions  as  copper,  and  should 
never  be  employed  to  keep  food  in  for  any  length  of  time. 

Next  to  iron,  brass  is  the  most  useful  meUd  in  the  modern  arts  and  manufactures. 
As  it  is  variously  compounded  or  alloyed,  it  is  more  or  less  adapted  for  that  amazing  va- 
riety of  purposes  to  which  it  is  so  extensively  and  profitably  applied.  When  in  its  purest 
state  from  the  foundry,  it  is  so  soft  and  malleable  as  easily  to  admit  of  being  spread  out 
into  sheets  under  the  rollers ;  and  it  may  be  beaten  out  into  tinsel  with  the  utmost  fa- 
cility. Brass  in  this  state  admits  of  being  stamped  or  embossed  with  a  degree  of  ease 
which  renders  it  valuable  for  cheapness  and  beauty,  in  numerous  useful  and  ornamental 
articles.  When  properly  made,  it  has  a  considerable  degree  of  ductility  and  tenacity, 
and  may  be  drawn  into  veiy  fine  wire :  a  slight  degree  of  heat  will  increase  its  ductili- 
ty; but|  when  heated  to  about  300^,  a  smart  stroke  of  the  hammer  will  reduce  it  tn 
powder. 

947.  Pinchbeck  consists  of  1  ounce  of  brass,  from  1  to  6  ounces  of  copper,  and  1  oonoe 
of  zinc. 

948.  Tombac  has  more  copper,  and  is  of  a  deeper  red  than  pinchbeck. 

949.  Manheim  gold,  or  smUor;  8  ounces  of  copper,  li  ounce  of  brass,  16  grains  of 
imretin. 
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960.  Or-flMfac  18  the  name  given  to  a  particular  aOogr  of  62  parts  zino  and  48  copper. 

1M>1.  Bronze  is  a  mixture  of  tin  and  copper,  sometimes  with  the  acidition  of  zinc ;  bat 
the  proportions  mj.  It  is  topgher  and  harder  than  copper,  and  does  not  rust  so  soon 
when  exposed  to  the  air ;  bat  igt  time,  and  particolar^  by  being  buried  in  the  ground,  it 
is  ooTerad  with  a  dark  green  mst.  It  was  much  employed  by  the  ancients  for  a  rariety 
of  paTposes  .*  Homer  describes  most  of  the  arms,  ofTensiye  and  defenaiTe,  as  brazen,  or 
of  broDse,  and  does  not  mention  steel :  most  of  the  arms  and  instruments  found  in  Her 
cnJasenm,  Fsmpeii,  Stabia,  dec.,  are  of  bronze  or  brass,  among  which  there  is  even  a 
complete  set  of  surgical  instnunents.  Bronise  was  also  extensively  employed  for  statues, 
candelabra,  caodleatieks,  lamps,  and  a  great  number  of  domestic  utensils  and  articles  of 
foniilare,  of  which  a  vast  variety  may  be  seen  in  public  museums.  No  doubt  the  facile 
ity  with  wfaidi  it  can  be  cast,  and  the  sharpness  of  the  impression  which  it  receives,  to* 
gether  with  its  great  durability,  were  the  causes  fbr  its  preference.  It  is  at  present  emr 
pfciyed  to  a  considerable  extent  lor  similar  purposes,  although  the  modem  improvements 
in  casting  iron,  which  is  a  much  cheaper  material,  has  superseded  the  use  of  bronze  on 
many  occaaioiis. 

Binningham  is  the  chief  place  in  England  for  the  tnanufacture  of  articles  of  bronze. 
Bat  the  moet  extensive  manufactory  of  this  kind  is  in  Paris,  where  there  are  360  houses 
engaged  exchusvely  in  it.  There  every  description  of  chandelier,  candelabra,  lamps, 
candlesticks,  dec,  aie  made.  The  number  of  workmen  is  estimated  at  6000,  to  which 
we  may  add  1000  gilders,  who  form  a  distinct  body.  The  manu&cture  is  estimated  to 
prodnoe  ammaHy  the  snm  of  about  800,000/.,  great  part  of  which  is  exported.  At  Paris, 
there  are  made  eveiy  year  16,000  bronze  clocks,  40,000  pairs  of  candlesticks,  8000  pairs 
of  candelabra,  and  100  narUmt»  le  ttMe^  which  are  large  ornamental  vases  for  holding 
flowers,  placed  in  the  centre .  of  the  table  at  large  dinner-parties.  These  articles  of 
Freneft  manaihcture  display  great  skill  and  taste,  and  many  of  them  are  seen  in  the  an- 
nual ezfaibitjon  in  Paris. 

952.  BeU  mttMl  is  a  species  of  bronze,  consisting  of  78  parts  of  oopiper  and  28  of  tin  . 
some  bell  ionnders  add  zinc  and  lead ;  but  these  metals  are  prejudicial,  and  are  only 
added  to  save  expense.  The  Chxnxtc  gonsz  are  made  of  an  aDoy  of  cc^per  and  tin,  in 
the  proportion  of  78  of  the  former  to  83  of  the  latter,  according  to  an  aniUysis  by  KJap- 
roth.    Hiey  are  forged  by  the  hanuner,  and  tempered. 

953.  Ghm  mtttd  oonsists  of  100  parts  of  copper  and  13  of  tin,  with  or  without  a  little 


9S4.  Tktenag,  called  alsc  white  eopfer^  is  a  Chinese  metal,  the  method  of  preparing 
which  is  not  known  in  this  country ;  out,  when  analyzed,  it  is  found  to  consist  of,  in  100 
parts,  copper  8*08,  line  1*87,  nickel  1*68,  iron  0*13.  It  is  extremely  sonorous,  and  not 
easily  tamiaiied.    It  appears  to  be  very  similar  to  our  German  silver. 

055.  The  aBoys  known  among  us  by  the  names  of  German  siieer^  nickel  silver,  albata^ 
and  BriHsk  jUu^  consist  of  zinc,  copper,  and  tin  chiefly,  but  without  any  silver,  though 
they  are  sporioas  imitations  of  that  metal ;  and,  as  each  manufacturer  pretends  to  have 
some  pecotiar  composition  or  proportions,  it  is  impossible  to  stato  these  with  accuracy. 
See  some  ohoervatioos  on  them  under  "  Plate,'*  Chap.  XVII. 

969.  Petoier  is  a  oompooad  metal,  or  an  alloy  of  tin,  antimony,  and  lead ;  but  its  com- 
position  is  not  always  uniform.  There  a^e  three  kinds  of  pewtor  in  common  use,  called 
fiate  mtUd^  tnfU^  and  lem.  Plato  metal  is  said  to  be  formed  of  118  parts  of  tin,  6  or  7 
(tf  antimoDj,  and  a  smallportion  of  brass  or  copper  to  harden  it ;  it  is  the  best  kind,  and 
used  for  makings  dishes.  The  sort  tormed  tri^e  is  used  for  alehouse  pots,  and  is  com- 
posed of  lead  and  tin,  with  a  little  brass.  The  ley  pewtor,  used  for  wine  and  spirit 
measares,  has  more  lead.  Lead  being  a  cheaper  melal  than  tin,  it  is  the  interest  of  the 
mannfactuier  to  employ  as  much  as  he  can  of  the  former  metal ;  and,  consequently, 
pewter  is  apt  to  eootain  too  mach  of  it. 

Lead,  being  a  noxious  metal,  danger  was  apprehended  from  its  employment  in  this 
way ;  and  the  French  government  appointed  a  commission  of  some  very  able  chemists 
to  examine  the  8id>jeet.  They  found  that,  when  wine  or  vinegar  is  allowed  to  stand  in 
▼essels  composed  of  an  alloy  of  tin  and  lead  in  different  proportions,  the  tin  is  first  dis- 
solved, while  the  lead  is  not  sensibly  acted  upon  by  these  liquors,  except  at  the  line  of 
contact  of  the  air  and  the  liquor ;  and  no  sensible  quantity  of  lead  is  dissolved  even  by 
vinegar,  after  standiiig  some  days  in  vessels  that  contained  no  more  than  18  per  cent. 
of  lead.  Hence  it  wras  concluded  that,  as  no  noxious  efiect  is  produced  by  the  very  oai- 
note  foantity  of  tin  ipvhich  is  dissolved,  pewter  may  be  considered  as  a  safe  material 
when  it  contains  about  80  per  cent,  of  tin ;  and,  where  vessels  are  intended  merely  for 
a  ma<^  less  proportion  of  tin  may  be  allowed.    But  the  common  pewter  of 

Iband  to  contain  no  more  than  86  to  30  per  cent,  of  tin,  and  the  remainder 

Tead  :  ttiere  ia  reason  to  fear  that  this  is  also  the  composition  of  our  common  pew- 
ter; if  so,  malt  liquor,  and  particulariy  porter,  always  containing  more  or  less  acetic 
add.  cannot  Ihil  to  dissolve  some  o/the  deleterious  metal. 

It  has  been  just  stated  that  vinegar  dissolves  a  very  small  portion  of  the  lead  as  well 
Si  of  the  tin,  just  at  the  surface  of  the  fluid  where  the  acid  is  in  contact  with  the  metal 
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and  the  air ;  and  there  may  thus  be  occasionally  cases  where  the  dissolved  lead  may 
pass  into  our  food  and  drink :  for  instance,  where  vinegar  is  distilled  through  a  pewtex 
worm,  traces  of  lead,  as  well  as  of  tin,  have  been  discovered  in  the  vinegar.  The  uaa 
of  such  pewter  as  contains  much  lead,  for  any  vessels  where  food  or  drink  is  concerRed, 
should,  therefore,  be  as  much  as  possible  avoided. 

957.  Britannia  metals  or  Princess  nutal,  has  lately  come  much  into  fashion,  and  bat 
superseded  the  employment  of  ordinary  pewter  in  a  great  many  articles  of  common  use; 
this  alloy  is  composed  of  3^  cwt.  of  best  block  tin ;  &  lbs.  of  antimony ;  8  \be.  of  copper, 
and  8  lbs.  of  brass.  It  takes  a  high  polish,  and  does  not  readily  tarnish :  when  kept 
perfectly  bright  it  has  great  beauty,  far  excelling  pewter,  and  approaching  in  lustre  to 
silver.  A  quart  teapot  of  it  costs  only  a  feW  shillings ;  but  from  attempting  to  reduc*: 
the  price  so  much,  the  metal  is  frequently  made  so  thin  as  to  occasion  its  being  bulgcU 
or  warped  by  very  slight  accidents,  or  even  by  the  heat  of  the  water.  It  is  also  em- 
ployed for  candlesticks,  coffee  biggins,  and  measures  for  liquids.  It  is  not  easily  acted 
upon  by  acids,  and  is  perl'ectly  safe.  One  of  the  most  valuable  uses  to  which  this  metal 
is  applied  is  the  manufacture  of  spoons,  which  are  not  only  brighter  and  better  looking 
than  pewter,  but  less  apt  to  bend.  There  are  various  qualities  of  Britannia  metal,  ari- 
sing from  the  introduction  of  lead  into  some  of  it.  The  principal  seat  of  this  manufac- 
ture is  at  Sheffield. 

958.  Bidderv  ware  is  made  in  India,  and  receives  its  name  from  the  place  of  its  man- 
nfacture.  Bidder}^  a  large  city  about  sixty  miles  northwest  from  Hyderabad.  When  ita 
metallic  colour  is  brought  out,  it  resembles  pewter  or  zinc.  Dr.  Hayne  informs  us  that 
it  is  composed  of  16  oz.  of  copper,  4  oz  of  lead,  and  2  oz.  of  tin ;  these  are  melted  to- 
gether,  and  to  every  3  oz.  of  the  alloy  16  oz.  of  spelter  is  added.  The  people  of  the 
East  prefer  making  it  black,  and  inlaying  it  with  silver  wfch  great  labour ;  the  colour  ia 
given  by  dipping  the  articles  into  a  solution  of  sal-ammoniac,  saltpetre,  common  •alt, 
and  blue  vitriol. 

959.  Speculum  metal  consists  of  32  parts  copper,  15  tin,  I  brass,  1  silver,  and  1  arsenic 

960.  Type  metal :  lead  hardened  by  antimony,  with  some  copper  and  brass. 

961.  Hard  toldtr  consists  of  2  pounds  copper,  and  I  pound  tin. 

962.  Soft  solder :  two  thirds  tin  and  one  third  lead. 

SbCT.  XVII. SUBSTANCES   FOB    8C0DRIN0   AND  F0LI8HXNO. 

Few  things  in  domestic  economy  are  less  understood  than  these  operations,  although 
so  much  practised. 

963.  To  remove  dirt  or  discoloration  of  any  kind  from  the  surfaces  of  varunis  tUensiU  on 
other  articles  of  furniture,  and  to  restore  the  polish  they  have  lost,  demands  an  intimate 
knowledge  of  the  nature  of  the  materials  to  be  operated  upon,  as  well  as  of  those  which 
are  employed  in  eflecting  the  change ;  otherwise  infinite  damage  may  be  done  that  caxv* 
not  be  remedied.  With  respect  to  metallic  vessels,  it  is  necessary  to  know  whether 
they  consist  only  of  one  metal  in  the  solid,  or  whether  that  seen  on  the  outside  is  merely 
superficial,  as  is  the  case  of  tinned  copper  and  iron,  silver  plate,  and  gilt  articles,  w^hich 
may  be  entirely  destroyed  by  the  same  process  that  might  be  safely  used  for  solid  cop- 
per, iron,  silver,  or  gold.  In  many  cases  the  dirt  is  to  be  removed  from  culinary  vessels 
by  some  substance  that  will  soften  or  dissolve  it,  sCs  soaking  in  cold  or  hot  water  -,  or  if 
oily  or  greasy,  by  the  use  of  alkali,  or  other  means  sufficiently  well  known  in  the  scul- 
lery. But  when  recourse  must  be  had  to  materials  that  act  only  mechanically,  by  grind- 
ing or  wearing  away  what  is  to  be  removed^  attention  must  be  paid  to  the  nature  of  the 
mechanical  process,  to  prevent  errors  and  misconceptions.  It  is  necessary,  first,  to  ob- 
serve that  no  surface,  however  smooth,  is  absolutely  so.  The  difiTerence  between  a 
surface  which  is  level  or  flat,  but  rough,  and  one  that  is  smooth  and  polished,  consists 
only  in  the  magnitude  of  the  inequalities  with  which  they  are  both  covered.  When 
these  are  visible  to  the  eye,  the  surface  is  called  rough ;  but  when  the  inequalities  are 
so  minute  that  none  can  be  seen  by  the  naked  eye,  we  say  that  it  is  smooth ;  and  when 
they  are  still  smaller,  so  as  to  be  perfectly  invisible  with  a  magnifier,  and  to  reflect  most 
of  the  light  in  one  direction,  we  say  that  the  surface  is  polished. 

964.  In  the  commencement  of  the  process  of  polishing  any  substance^  they  begin  by  grind- 
ing down  the  surface  so  as  to  reduce  it  to  a  level,  by  moans  of  some  coarse  sandstone, 
or  cutting  powder  like  sand,  or  emery  and  water.  When  the  surface  is  rendered  flat,  it 
will  be  seen  covered  with  an  infinity  of  deep  scratches  in  all  directions,  made  by  the 
powder  employed.  A  continuance  of  grinding  with  the  same  substance  would  not  make 
the  surface  any  smoother,  and  therefore  a  new  material  for  grinding,  the  particles  of 
which  are  smaller,  is  now  necessary.  This  wears  down  the  surface  still  farther ;  the 
former  scratches  are  all  obliterated,  but  the  surface  is  equally  covered  with  scratches, 
only  they  are  all  of  a  smaller  character.  As  finer  and  finer  powders  are  employed,  so 
the  scratches  will  be  diminished  in  magnitude,  though  not  in  number,  until  at  last,  bj 
employing  an  extremely  fine  polishing  powder,  the  greatest  diminution  in  the  size  of  the 
icratches,  and  consequently  the  highest  degree  of  polish,  is  obtained. 

965.  This  being  th€  true  nature  ofpolishingf  it  may  be  readily  seen  how  very  essential 
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it »  llittt  the'MitiizB  of  an  poliahiog  sobstaaees  shoaM  ba  well  undentood,  in  order  to 
detennine  which  ooght  to  be  employed  in  each  particalar  caee,  that  the  process  may  be 
eflfected  in  the  best  manner.  For  example,  lei  ua  consider  the  method  of  polishing  any 
ineoea  of  metal  At  first  the  siir&ce  mast  be  got  perfectly  level,  and  tolerably  smooth, 
hy  rolling;  hammeriog,  or  other  mechanical  prooeaa.  Next  it  must  be  nibbed  with  a 
coarse  powder,  cooaisting  of  hard  particles,  as  sand,  or  coarse  emery,  which  will  scratch 
it  all  over,  and  lednee  the  general  aarface  to  an  accurate  IcTel.  By  using  finer  sand,  or 
finer  emery,  (he  size  of  the  acratchea  will  be  leduoed.  After  that  another  powder  must 
be  eaqilByed,  still  finer,  peihapa  waahed  emery ;  and  next  tripoli  or  rotten  stone,  which 
is  finer  and  softer  atiU.  To  lessen  the  danger  of  large  scratches,  great  care  must  bo 
taken  that  no  coaise  particle  get  mixed  with  the  fine ;  and  to  facilitate  the  rubbing,  oil 
is  aba  ased ;  hot  k  is  to  be  obaerred  that  the  oil  itself  can  have  no  eflfect  in  producing 
seratehea,  or  wearing  away ;  it  merely  facilitates  the  motion  of  the  substances  used  for 
this  porpooo. 

966.  Fm-  taimg^  tke  nut  mtt  of  iron  or  iUd^  where  it  has  gone  deep,  or  for  wearing 
away  any  aartee  of  atooe,  maiUe,  dec,  substances  must  be  first  employed,  such  as  sand, 
sandstone,  emery,  pounded  glasa,  dec. ;  and  theae  must  be  used  either  with  a  piece  of 
wood,  leather,  or  cloth,  with  or  without  water.  For  taking  out  the  scratches  left  by 
these,  and  piodocing  a  poUah,  polishing  powders  must  be  used,  each  one  finer  than  the 
other,  aa  tripoli,  poity  (the  name  for  o^de  of  tin,  not  glazier*s  putty),  crocus  martis, 
whtting,  caille-fiah  hone,  dec. ;  and  for  giving  the  highest  polish,  some  of  these  substan- 
eea  waahed  extremely  fine^  and  used  with  oU  on  leather,  felt,  or  some  similar  material. 

967.  When,  the  tttr/tce  ofomy  hard  oubttanee  w  to  be  rubbed  ojf^  common  sand  w,  perhaps, 
tke  owbotance  matt/refuentlf  employed,  U  consists  of  minute  fragments  or  broken  pieces 
•f  the  mineral  called  quartz,  and,  to  be  understood,  should  be  examined  by  a  magnifying 
glaaa.  Hie  gnina  of  which  it  consists  are  harder  than  glass,  which  it,  of  course,  can 
grind  down.  Coarse  sand  consists  of  large  grains ;  fine  sand  of  smaller.  Sand  is  nev* 
er  so  fine  aa  not  to  make  aeratdiea  visihle  to  the  naked  eye,  and  therefore  it  mast  care- 
fully be  exclnded  firom  tner  polishing  powders.  It  is  only  to  be  used  where  much  of  the 
snrtee  as  to  be  remoTed,  or  where  the  articles  are  of  such  a  nature  that  a  scratch  on 
the  anrftce  ia  immaterial.  Sand-paper,  so  well  known  for  scouring,  is  made  by  sifting 
clean  sand  on  paper  preyionaly  covered  with  aa  adhesive  substance. 

966.  Baik  brick.  This  is  a  soft  kind  of  brick,  the  powder  of  which  is  much  employed 
m  scouring  bright  many  artidea  of  furniture,  as  brass  candlesticks,  knives  and  forks, 
dbe.  The  partK^lea  of  this  are  aot  nearly  so  hard  as  those  of  sand.  The  latter  from 
hardness  are  aeldom  bruised  much  .finer  in  the  process  of  scouring ;  but  those  of  the 
briek  are  broken  readily  into  smaller  pieces  during  the  operation,  and  do  not  leave  those 
scratches  that  appear  after  the  use  of  sand ;  at  the  same  time  that  they  have  sufficient 
sharpnesa  to  remoTe  a  portion  of  the  surface. 

960.  Coaumm  briciduoi  is  a  soft  red  brick  of  a  similar  nature  reduced  to  powder. 

970.  Bmentin  a  sobstance  which  is  the  most  powerful  in  grinding  down  surfaces,  from 
the  extreme  naidneas  of  its  particles,  which  are  harder  than  sand ;  but  it  is  too  expen- 
aive  for  oommon  use,  and  is  only  employed  on  particular  occasions,  where  it  is  required 
to  nib  roat  out  of  met^  or  remove  defects  by  grinding  down  a  considerable  portion. 
Emery  ia^  in  ikct,  a  variety  of  corundum,  the  hardest  known  substance  except  diamond. 
It  ia  tvoqghl  tousia  lumps  from  the  isle  of  Naxos,  in  the  Archipelago,  and  it  is  bruised 
to  powder  in  a  powerftii  stamping  mill,  and  is  then  sifted  into  various  degrees  of  fine- 
ness.   It  ia  oaed  with  oil  or  with  water,  according  to  the  particular  case. 

971.  Emery  paper  ia  made  of  various  degrees  of  fineness,  in  the  same  way  as  sand-pa 
per,  and  is  more  convenient  than  the  powder  of  emery. 

VnL'Emenf  doth  is  much  superior  to  emery  paper  for  the  purpose  of  cleaning  furniture 
and  uteasila  of  iron  and  ateel.    There  is  a  great  consumption  of  sand-paper  and  of  em- 
ei7  paper  in  private  families ;  but  paper  is  so  brittle  that  it  will  not  hold  together  after 
having  been  used  a  little  while,  and,  unfortunately,  this  happens  just  when  its  quality  aa 
a  poUsher  is  the  best,  from  the  coarser  grains  of  sand  or  emery  having  been  rubbed  ofiT. 
By  snbstitoting  the  cheapest  kind  of  calico  for  paper,  an  article  has  been  produced,  the 
durabilftjr  and  utility  of  which  more  than  compensates  for  the  additional  cost.    It  is  ca- 
nity prepared.    The  calico  is  strained  on  stretching  frames,  after  having  been  wetted 
with  warm  size  noade  by  dissolving  2  lbs.  of  glue  in  6  quarts  of  warm  water,  and  then 
mixing  in  2  quarts  of  water  that  has  been  boiled  with  half  an  ounce  of  alum,  and  6  ounces 
of  floor.    H^ea  this  aizo  ia  dry,  another  eoat  of  stronger  size  is  to  be  laid  on,  composed 
af  4  Um»  of  gloe  dissolved  in  3  quarts  of  warm  water,  one  pint  of  the  first  size,  together 
with  one  oance  of  gum-  arable,  and  another  of  ^um  tragacanth.    While  this  ptrong  size 
is  yat  wet,  the  emery,  aand,  or  glass  powder,  is  to  he  sifted  on  as  nearly  as  possible, 
Qd  the  ealico  again  set  to  dry,  and  afterward  brushed  to  remove  the  loose  particles.    A 
ieeond  eoatiog  of  strong  size  is  then  laid  on,  and  this  is  to  he  covered  with  another  sifting 
flf emery,  dec.     When  dried  and  brushed,  it  will  then  be  fit  for  use.    (Tians.  Soe.  Arts.) 
973.  Glaso^paver  consists  of  paper  covered  with  powdered  glass  ;  it  is  sharper  than 
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974.  Tripoli  is  a  polTenileDt  sobeCance,  Inmighl  from  the  Coiitmeiit»  and  is  in«eh 
as  a  polishing  powder.    It  is  of  a  siUoioos  nalurByr  and  hence  its  power  of  nibbing  dMna 
rapidly  most  sabstances,  wfadle  its  extreme  fineness  does  not  caoae  vinUe  scratches. 

975.  Rotten  $tane  is  a  yarie^of  tripoll  almesl  peculiar  to  England,  and  found  in  Derby- 
shire and  North  Wales.  It  is  extremely  valuable  ibr  giving  the  knt  polish  to  metals^ 
glass,  and  even  hard  stones. 

976.  Chalk  is  a  pore  carbonate  of  lime,  which  exists  in  vast  strata  in  England ;  whea 
bamed  in  a  kiln  it  makes  lime,  from  the  caitonic  acid  being  driven  off  by  tlie  heat. 
Ch^k,  before  it  is  bnrned,  is  not  at  all  caustic  like  lime,  and  is  extremely  useful,  nd 
only  for  marking,  but  for  scouring  and  cleaning  various  articles,  and  for  many  purposes 
in  the  arts. 

977.  Whiting  is  chidk  entirely  £peed  from  the  small  quantity  of  sand  which  is  some- 
times in  it,  consequently  it  does  not  scratch  anything  cdeaned^th  it,  as  chalk  may  per- 
haps do.  In  every  other  respect  it  Is  the  same  thing  as  chalk.  The  French  Meudom 
white  is  the  same ;  but  the  substance  called  French  chalk  is  very  diflbrent ;  it  is  a  green- 
ish gray  stone,  translucent,  and  of  an  unctuous  feel,  used  to  mark  woollen  ck>th,  and  to 
take  out  grease ;  it  is  not  calcareous,  but  is  a  compact  kind  of  talc,  consisttng  ii  sQiak 
and  magnesia. 

978.  Putty  of  tin  is  si  powder  which  consists  of  the  oxyde  of  tin,  much  used  in  polisb- 
ing  glass  and  other  hard  substances,  and  quite  difibrent  from  ^azier's  potty. 

979.  DiUch  rushes,  commonly  used  for  polishing  wood  and  ivory,  are  the  stems  of 
plants,  called  by  botanists  Eauisetum  hyenuUe.  This  plant  owes  its  polishing  property 
to  a  circumstance  that  would  not  be  suspected,  to  the  edges  observed  in  its  sides  being 
covered  with  a  series  of  little  points  of  flint  set  on  like  the  teeth  of  a  saw.  This  may 
be  made  evident  by  burning  a  piece  carefully,  and  holding  up  to  the  light  what  remains 
nnconsumed :  the  little  silicious  points  will  be  found  to  be  arranged  spirally  and  symnoet- 
ricaUy. 

980.  Wheaten  and  oaten  slraut  reduced  to  ashes  are  also  found,  by  the  experience  of 
our  good  housewives,  to  be  good  polishers  of  their  brass,  milk,  and  other  vessels,  with* 
out  the  cause  being  at  all  suspected  by  them.  It  is  a  cwrious  fact,  that  this  is  owing  to 
an  actual  coating  of  flint  that  covers  the  outside  of  the  straw,  like  a  varnish,  and  whidi 
gives  its  lustre ;  and  this  flint  coating  is  not  destroyed,  but  remains  alter  the  combastion. 

981.  Theprouss  of  scouring  pans  wiH  be  described  under  the  iirticle  *'  Cleaning  the 
Apartments."    Soap  will  be  treated  of  under  the  *<  Laundry." 

982.  FuUer^s  earth,  a  substance  useful  in  removing  greasy  spots,  was  fbnnerly  con- 
sidered as  indispensable  in  the  process  of  fulling  or  thickening  of  cloth,  nsnally  termed 
milling,  and  for  scouring  them  and  Worsteds,  and  on  that  account  the  exportation  of  it 
was  forbidden ;  but  lately  they  have  contrived  means  of  efiecting  the  same  porpoaes  by 
soap  and  other  substances,  and  fuller's  earth  is  less  used.  It  is,  however,  a  material 
employed  in  domestic  economy,  for  removing  spots  of  oil  from  boarded  floors,  and  deans- 
ing  greasy  vessels  of  various  kinds,  dec.  Although  usually  spoken  of  as  being  of  a  sa* 
ponaceous  quality,  it  has  none  of  the  ingredients  of  soap  in  its  composition,  consisting 
almost  entirely  of  alumina,  or  fine  clay,  mid  silicions  earth ;  the  latter  in  the  largest  pro- 
portion. Every  clay  that  has  some  unctuosity,  that  is,  which  will  receive  a  pdnh  when 
the  nail  is  rubbed  on  it,  will,  in  some  degree,  answer  for  fulling ;  but  not  no  well  as 
proper  fuller's  earth,  which  is  distinguished  from  common  clay  by  its  falling  to  pieces  in 
water,  with  a  slight  crackling  noise,  instead  of  making  a  paste  with  it,  as  clay  does. 
When  good,  it  is  of  a  dull  greenish-gray  colour,  and  the  best  is  dug  in  Buckinghamshire 
and  Surrey.  The  deteraive,  or  absorbing,  power  of  fuller's  earth  consisting  diiefly  in 
the  alumina,  this  ingredient  ought  to  form  one  fifth  of  the  whole ;  hot  not  more  than  one 
fourth,  lest  it  should  be  too  tenacious. 

983.  Sponge  is  a  marine  production,  now  classed  as  belonging  to  the  animal  fcingdouK 
although  this  was  for  a  long  time  doubted.  It  is  composed  of  minute,  elastic  fibres,  ii^ 
terlaced  together,  somewhat  like  a  felt.  From  its  property  of  readily  imbibing  water, 
and  parting  with  it  as  readily  when  squeezed,  it  is  particularly  useful,  and  is  well  known 
as  an  instrument  for  cleaning.  It  is  brought  from  the  Mediterranean  and  other  seas,  in 
which  it  grows  at  the  bottom,  and  is  dived  for.  When  it  first  comes  over,  it  has  often 
a  great  deal  of  sand  in  it,  which  must  be  carefully  cleaned  out.  The  best  is  extremely 
soft  and  fine  to  the  touch,  and  sells  for  considerably  more  than  the  ciunmon  kind.  If 
carefully  used,  sponges  are  very  durable. 

984.  Black-lead  is  a  well-known  substance,  much  employed  for  giving  a  black,  ahinins 
surface  to  cast-iron  grates,  fenders,  and  other  articles  of  fhmiture  of  this  kind.  Not- 
withstanding its  name,  it  has  no  connexion  with  the  metal  lead,  nor  is  there  any  lead  in 
its  composition.  It  is,  indeed,  a  mineral  substance  dug  out  of  the  earth  in  many  coao- 
tries,  in  lumps,  which  are  reduced  to  powder  when  sold  for  the  use  of  the  chambermaid. 
It  consists  essentially  of  carbon  with  a  little  iron,  and  the  finest  varieties  are  employed 
for  making  the  black-lead  pencils  for  drawing ;  the  best  of  the  latter  kind  is  dog  at  Bor- 
rowdale,  in  Cumberland  ;  but  the  common  black-lead  is  found  in  many  other  places ;  a 
good  deal  comes  from  Germany  and  Spain.    There  are  several  qualities  of  it ;  the 
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m  the  dieapest  in  tlw  end ;  some  is  mueh  adotteiated.  The  goodnets  it  known  by  ob* 
•erring  the  brightoeeB  of  the  polish  it  will  give  with  tbe  least  trooble ;  for,  though  many 
thinga  maj  ioeresse  the  apparent  quantitj,  there  is  no  known  addition  bat  what  muat 
impair  this  quality. 

966.  Ai/jpJar,  called  mUo  brsmstone,  ia  an  extrsmelj  inflsniinable  aubstanoe,  dog  oat  of 
the  earth  in  varioas  ooontriea,  and  ooaaidered  aa  a  yoleanic  prodnction ;  or  it  is  procured 
^m  mtaeral  aobetaaoea,  of  which  it  is  a  oonstitoent.    The  most  usoal  employment  of 
it  in  domeatie  eeonomy  is  for  matchea,  which  are  made  by  dipping  alips  of  wood  in 
mehed  solphor.   The  aullbcating  property  of  a  brimstone  match  la  well  known ;  but  the 
explaiiatjoa  of  it  is  not  ao,  genenUy.    When  heat  ia  applied  to  sulphur,  it  iaflaines,  and 
eombines  with  the  oxygen  of  the  atmosphere,  forming  an  acid  gas,  called  Mulphir$ou» 
mdigMM ;  this  is  the  fdme  which  rises  from  a  brimatone  snatch,  and  which  has  a  aharp, 
anflbcating  amelL     When  this  gas  or  Tapooroomea  in  contact  with  water,  the  latter  ab- 
sorbs it  to  a  considerable  extent,  and  when  tbe  water  ia  saturated  with  it,  it  makea  ral- 
fimric  mddj  or  oil  of  vitriol,  a  strong  add  which  haa  more  oxygen  than  the  snlphureoos 
add.    The  commnw  roll  solphor  does  not  difier  essentially  (being  <mfy  less  pore)  ftoa 
flowers  of  solphur,  used  as  a  medioiae.    Sulphur  is  one  of  the  simple  bodies,  or  el» 
ments,  and  is  thereiore  incapable  of  alteration,  aHhough  it  may  combine  with  other 
bodies,  and  thus  form  new  compounds.    It  is  common  for  those  nnaoqaainted  with  a 
little  chemistry,  to  call  by  tbe  name  of  solphor,  and  sulphoreous,  a  mnhitode  of  things 
which  have  no  connexion  with  it ;  as,  for  instance,  the  Amies  of  burning  charooal ;  and 
this  leads  to  absuni  leasoaing,  and  to  the  wrong  applieation  of  terma.    Among  the  fo> 
miliar  uses  of  sniphur,  we  may  mention  tbe  property  which  its  fumes  have  of  bleaehing 
straw  bonoets ;  and  it  is  likewise  employed  by  the  cooper.    (See  ''  Wine  **) 
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986.  Some  knowledge  of  the  natare  of  this  kind  of  ornamental  work,  and  the  processes 
employed  in  producing  it,  is  necessary,  with  a  yiew  to  presenre  it  in  a  proper  manner, 
and  to  prevent  its  being  damaged  by  wrong  treatment. 

967.  CrUdimgy  ts  genmd,  may  be  duenbei  aa  the  art  of  covering  certain  substaneea  with 
fold,  either  in  v^  thin  leaves,  in  powder,  or  in  amalgam  by  quickaUver,  according  to 
the  material  to  which  it  is  applied,  and  to  the  object  in  view.  Wood,  leather,  p^ier,  and 
similar  substances,  are  gilded  by  fastening  on  leavea  of  gold  by  means  of  some  cement ; 
bat  metala  are  gild^  chiefly  by  a  chemical  process,  called  amalgamation ;  or,  as  haa 
lately  been  discovered,  by  the  action  of  galvanism.  Gilding  on  wood  is  the  most  gen- 
era]«  being  used  for  various  mouldings  and  ornaments  in  apartments,  and  on  articlea  of 
famitare,  as  chairs,  picture  frames,  dtc. 

988.  GoU  \u  not  only  tke  adtantage  of  a  rich  colour  ond  spUndid  lustre^  hut  also  that  qj 
uTuUttrakdity  in  tic  sir,  retaining  its  metallic  appearance  and  beauty  in  aU  weathera,  and 
ibr  an  indeanite  length  of  time,  which  is  owing  to  its  property  of  not  rusting,  or  oxyda- 
tingf  by  the  ordinary  canses.  Its  great  value  and  ductility  led  the  ancients,  as  well  as 
the  modems,  to  extend  it  into  veiy  thin  leaves,  for  the  purpose  of  applying  it  to  the  sur- 
fiices  of  other  IxMiiea,  so  as  to  imitate  the  solid  metal ;  and  it  is  astonishing  to  what  a 
degree  of  thinness  gold  ia  extended  by  tbe  gold-beater. 

989.  The  gold  for  tku  purpose  must  be  very  pure,  and  it  it  hammered  out,  or  beatf  after  it 
has  been  rolled  as  thin  as  paper,  by  being  put  between  the  leaves  of  a  book  of  parch- 
ment and  extremely  thin  sldns,  called  gora-beaters'  skin ;  the  book  is  then  laid  upon  a 
bloek  of  maibie,  and  beat  with  a  heavy  hanmier.  When  the  leaves  of  gold  are  extend- 
ed to  tbe  foil  size  of  the  book,  they  are  divided,  and  each  portion  is  placed  between  the 
feaves  of  another  hook,  which  is  hammered  as  before.  This  process  is  continued  till  the 
reqpiisite  thinness  is  acquired.  The  thinness  of  gold  leaf  is  quite  surprising ;  it  has  been 
eaknUted  that  it  doea  not  exceed  the  frXji  P*"^  ®^  ^'^  ^^^' 

990.  Tke  sort  of  giUing  om  toood^  esUed  oUgM,  cannot  be  burnished,  and  is  always  of 

the  natural  cohmr  of  nnwrought  gold.    It  haa  the  advantage  that  it  may  be  washed  and 

cleaned  with  water,  which  burnished  gold  never  can.    It  is  often  used  for  picture  framea, 

parts  of  furniture,  and  mouldings  of  apartments ;  as  it  stands  the  weather,  it  is  also  en^ 

pk^yed  for  oot^ioor  work.    To  gild  in  oil,  tbe  wood,  after  being  properly  smoothed,  is 

cowered  with  a  coat  of  what  is  termed  gold  eize,  made  of  diying  linseed  oil,  mixed  with 

yellow  ochre.    When  this  has  become  so  dry  as  to  adhere  to  the  fingera  without  soilins 

them,  or  is  tacky t  &&  the  gilder  expresses  it,  the  gold  leaf  is  laid  on  with  great  care  and 

dexterity,  aad  pressed  down  with  some  cotton  wooL    Any  places  that  have  been  missed 

are  corered  with  small  pieces  of  gold  leaf,  and  when  the  whole  is  quite  dry,  the  ragged 

bits  are  rubbed  oBT  with  the  cotton.    This  is  by  far  the  easiest  mode  of  gilding ;  any 

otiier  metallic  leares  may  be  applied  in  a  similar  manner.    Pale  lea/ gold  has  a  green- 

'sh-yellow  colour,  and  is  in  alloy  of  gold  with  silver.    Dutch  gold,  which  is  brought  fronc 
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UQlland,  is,  in  fact,  only  copper  leaf  coloured  yellow  by  the  fumes  of  zinc.  It  is  mnelb 
cheaper  than  true  gold  leaf,  and  is  very  useful  where  large  quantities  of  gilding  are  waD^ 
ed  in  places  where  it  can  be  defended  from  the  weather,  by  being  covered  with  ▼amish ; 
but  it  changes  colour  if  exposed  to  moisture.  It  is  only  a  cheap  substitute  for  true  gild- 
ing, useful  where  durability  is  not  required,  and  is  that  which  is  used  so  profusely  at 
present  in  our  paper  hangings.  Silver  leaf  is  prepared  in  the  same  manner  as  that  of 
gold,  but  it  is  liable  to  tarnish,  except  it  he  well  secured  by  Tarnish.  If  covered  with  a 
transparent  yellow  varnish,  it  has  much  the  appearance  of  gold.  Japanner*g  gilding  is 
where  ornaments  are  drawn  in  gold  upon  jajmnned  work,  and  is  often  seen  in  folding 
screens,  and  cabinets,  &c.  The  ornaments  are  formed  by  a  camels'  hair  pencil,  with 
japanners'  gold  size,  made  by  boiling  linseed  oil  with  gum  animi,  and  a  little  vermilion. 
When  the  size  is  nearly  dry,  gold  powder  or  gold  leaf  is  applied.  It  is  to  be  understood, 
that  in  sdl  cases  where  gold  has  been  fixed  on  by  means  of  linseed  oil,  it  will  bear  being 
washed  without  coming  off. 

991.  Bumiahedj  or  toaUr  gildings  is  much  more  difficult ;  and  as  it  cannot  bear  being 
wetted,  is  only  fit  for  work  to  be  dways  kept  within  doors.  For  this  method  of  gilding, 
the  wood  is  first  covered  with  four  or  five  coats  of  whiting  and  size ;  and  that  the  gilding 
should  be  perfect,  it  is  necessary  that  there  should  be  a  sufficient  body  of  whiting.  When 
these  are  dry,  they  are  laid  over  with  a  coat  of  gold  size  made  of  Armenian  bote,  a  little 
wax,  and  some  parchment  size.  When  the  size  is  dry,  a  portion  of  the  surface  is  wetted 
pleatifully  with  clear  water  and  a  soft  bru^,  and  a  leaf  of  gold  is  dexterously  applied,  so 
as  almost  to  float  on  the  water,  when  it  instantly  settles  down  and  adheres  to  the  stve. 
Gre^t  care  must  be  taken  not  to  sufllbr  any  of  the  water  to  come  over  the  gold,  or  a  stain 
will  -be  produced.  When  the  whole  is  covered  with  gold  leaf,  the  effect  is  what  the 
gilders  call  matt,  or  the  natural  colour  of  gold  not  burnished.  Such  parts  as  are  required 
to  be  burnished  are  rubbed  over  with  a  burnishing  tool  of  agate.  Ornaments  executed 
partly  matt,  and  partly  burnished,  have  a  very  rich  effect,  which  is  seen  in  most  picture 
frames. 

992.  We  have  stated  that  burnished  gilding  cannot  he  cleaned  with  toater,  though  oil  gold 
mai^ ;  but  the  matt  portion  of  water  gilding  is  so  like  oil  gold  as  not  to  be  distinguished  by 
an  inexperienced  eye ;  and  it  may  be  very  desirable  to  know,  in  that  case,  by  which  of 
the  two  prooesses  it  has  been  executed,  with  a  view  to  cleaning  it  when  sofled  by  flies  or 
otherwise.  This  may  be  ascertained  by  observing  in  some  crack  or  crevice  whether  the 
gold  is  laid  on  a  coat  of  whiting ;  and  if  there  be  no  other  method,  a  small  scratch  with  a 
knife  may  be  made  in  some  unimportant  part  to  ascertain  the  fact.  On  account  of  the 
impossibility  of  washing  water  gilding  without  injury,  it  is  necessary  to  take  great  care 
to  protect  it  from  flies,  or  other  causes  of  soiling  it,  particularly  in  the  summer  season,  by 
covering  it  over  with  some  fabric  of  threads  woven  like  a  very  fine  net,  as  it  is  observed 
that  flics  instinctively  avoid  anything  in  the  shape  of  a  net.  Frames  which  have  been 
executed  in  water  gilding  are  sometimes  required  to  be  regilt :  this  cannot  be  done  with- 
out taking  ofi"  the  whole  of  the  whiting,  and  commencing  the  process  again,  which  is 
expensive.  When  this  is  done,  the  frames  may  be  either  regilt  in  the  water  or  in  the 
oil  manner ;  and  as  the  last  is  much  the  cheapest;  it  is  sometimes  preferred.  We  have 
observed  that  oil  gilding  cannot  be  burnished. 


CHAPTER  V. 

BKOIfZINO. 

993.  Bronzing  is  a  fnethod  of  coiouring  toood  or  plaster  of  Paris,  so  as  to  imitate  hronzc 
First,  the  article  is  to  be  painted  of  a  dark  colour,  such  as  bronze  acquires  when  it  has 
been  very  long  exposed  to  the  air,  or  when  buried  under  ground.  This  colour  is  produ- 
ced by  grinding  a  mixture  of  Prussian  blue,  verditer,  and  spruce  ochre,  in  oil.  What  is 
called  bronze  powder,  sold  in  the  shops,  is  now  to  be  applied,  just  before  the  oil  paint  is 
quite  dry,  to  the  prominent  parts,  where  the  metal  is  supposed  to  have  acquired  some 
lustre  by  being  rubbed  against.  The  bronze  powder  may  be  rubbed  on  by  a  ball  of  cot- 
ton wool,  or  in  a  similar  manner.  Bronzing  has  the  advantage  of  wearing  well,  keei>- 
in|r  clean,  and  giving  effect  to  other  colours. 


CHAPTER  VI. 

JAPANNINO  AND  VARHZSHIlfG. 


994.  Japanning  is  a  very  hard  kind  of  varnishing  that  derives  iu  name  from  being  an 
imitation  of  what  we  see  on  the  cabinets  originally  brought  from  the  island  of  Japan. 

995.  The  true  japan,  as  practised  in  Japan  and  China,  is  produced  by  a  kind  of  liquor  or 
varnish  peculiar  to  those  countries ;  and  it  is  said  that  it  is  of  a  poisonous  nature,  aod 
ininnous  to  the  persons  using  it.    It  is  the  juice  of  a  tree  which  has  the  appearance  of 
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eream  when  it  isaaes  fnan  an  inexsion,  bat,  by  imdoifoiDg'  certain  prooesaea,  and  being 
nixed  with  ehaieoal  or  lampblack,  it  becomea  dry,  and  of  a  deep  black.  It  ia  then 
polished  and  Tunished  with  acme  pecnfiar  oil  Tamiah,  after  having  been  aometimea 
painted  and  gikled.  In  whatever  manner  thia  japan  ia  produced,  it  ia  eyidently  of  very  ex- 
cellent qoaJitj,  and  the  Eaatem  furniture  covered  with  it  ia  valuable  on  account  of  ita 
containing  genuine  specimens  of  the  art  of  decorative  painting  in  these  countries. 

Faimerij  a  great  deal  of  thia  spectea  of  lackered  or  vamiahed  fomiture  waa  brought 
from  Guitoa  in  China.  Although  it  was  somewhat  inferior  to  that  of  Japan,  it  waa  a 
beantiM  mannfiictiire,  and,  when  introduced  into  Europe,  waa  highly  appreciated ;  but 
the  imfRovements  in  oar  own  productiona  have  reduced  the  quantity  in  demand.  Tbeae 
aiticlea  conaist  of  magnificent  folding  screena,  cabinets,  and  other  things  in  daily  use 
amoog  the  Chineae. 

996.  Our  vamuhBs  coiled  jafMuUf  apd  which  are  uaed  for  tea-boarda,  tablea,  chairs, 
coach  panels,  annff-boxes,  and  other  artidea,  differ  considerably  from  the  Indian,  but, 
when  wen  executed,  are  veiy  beautiful,  and  generally  much  better  painted.  Japanning 
is  executed  upon  varioua  substancea,  aa  metal,  wood,  papier-machee,  and  leather ;  and 
the  process  varies  in  acnne  degree,  according  to  the  subatancea  to  be  covered.  "When 
the  substances  to  be  japanned  are  not  perfectly  amooth,  a  ground  ia  firat  laid  of  strong 
size  and  wtdtins,  in  order  to  obtain  a  perfectly  level  aurface. 

997.  In  ike  japaaaud  Ua^oardsj  of  which  auch  vaat  quantitiea  are  manuihctured  at  Bln»> 
ingKam,  as  tbo  shcet  iron  of  which  they  are  made  is  sufficiently  level  and  amooth,  no 
groond  is  necessaiy,  and  aa  the  metal  can  endure  a  process  by  heat  which  other  aub- 
stanees  cannot,  the  mode  of  japanning  ia  different.  From  the  common  black  japan 
grounds  in  iron  or  copper,  the  work  is  painted  over  with  drying  linaeed  oil,  and  a  little 
lami^laek ;  and  when  it  ia  moderately  diy,  it  ia  put  into  a  atove  heated  to  auch  a  degree 
as  to  change  the  oil  black  without  burning  it.  The  heat  ahould  be  augmented  slowly, 
and  cootinoed  for  a  long  time,  in  order  to  harden  the  coat  of  japan.  Thia  kind  requirea 
nopoliahing. 

998.  W%0»  suistance9  not  metdUie  are  to  be  jtmanned,  a  diffbrent  prooesa  muat  be  fol- 
lowed. Here  the  japan  is  compoaed  of  ahell-lac  diaaolved  in  apirita  of  wine,  which, 
vrbeu  dry,  forms  an  extremely  hard  coating.  Beaidea  the  uae  of  the  ground  or  priming 
of  aixe  and  whiting  mentioned,  another  was  the  saving  of  the  japan ;  but  these  grounda 
are  generally  more  or  less  liable  to  crack,  and  are  omitted  in  the  best  work.  The  colours 
required  are  mixed  with  the  ahell-lac  vamiah,  and  aometimea  with  gum  animi,  and  nut, 
or  joppy  oil.  After  the  painting  ia  completed^  the  whole  again  reeeivea  two  or  more 
eoats  of  aheH-lae  varnish,  and  is  then  polished  with  a  rag  and  oil,  dipped  in  tripoli  or 
rotten  stone,  finely  powdered ;  a  cloth,  with  oil  alone,  is  uaed  to  finish  with.  In  this  way 
the  beautilul  papier-mach^e  tea-boards  are  japanned  and  painted ;  likewise  snuff-boxes, 
waiters,  &cl  Heat  is  alwaya  more  or  leaa  neceaaary  to  harden  the  japan,  but  except  in 
the  case  of  metala,  it  moat  be  sparingly  uaed 

999.  JsjMJifniig  is  sometimee  made  to  imitate  tortoiee-eheU.  This  colour  is  produced  by 
boiling  together  unseed  oil  and  amber  tiU  the  oil  becomea  very  thick  and  brown.  The 
more  tranaparent  parte  of  the  tortoise-shell  are  imitated  by  first  laying  on,  thinly,  spots 
of  vermilion,  tempered  with  shell-lac  varnish,  or  with  drying  oil.  When  the  vennilion 
is  dry,  the  whole  is  brushed  over  with  the  deep  brown  vamiah. 

1000.  A  9amuk/or  teoei  that  will  resist  the  action  of  boiling  tcater  ia  made  in  the  foHow- 
ing  manner,  and  is  much  uaed  in  Rusaia  for  varnishing  their  wooden  bowls  for  holding 
fiiod :  Boil  a  pound  and  a  half  of  linseed  oil  in  a  copper  veaael,  auspending  in  the  oil  a 
small  linen  bag  containing  five  onncea  of  litharge  and  three  ounces  of  minium,  both  pul- 
Teriied,  taking  care  that  the  bag  doea  not  touch  the  bottom  of  the  vessel.    Continue  the 
ebullition  till  the  oil  becomea  of  a  deep  brown  colour,  then  take  out  the  bag,  and  substi- 
tute another  bag  containing  a  clove  of  garlic ;  renew  thia  garlic  seven  or  eight  times, 
and  pot  in  the  v^iole  quantity  at  once.    Throw  into  the  vessel  a  pound  of  yellow  amber, 
after  having  melted  it  in  the  following  manner:  To  a  pound  of  weU-pulvenzed  amber 
add  two  ounces  of  linseed  oil,  and  place  the  whole  on  a  strong  fire.    When  the  fuaion 
is  complete,  poor  it  boiling  hot  into  the  prepared  linaeed  oil,  and  let  the  whole  continue 
to  boil  for  two  or  three  minutea.    Let  it  rest,  decant  the  composition,  and  preserve  it, 
when  edid,  in  weO-etopped  bottles.    To  lay  this  on,  the  wood  must  be  polished ;  and 
£nt  a  alqsht  coat  of  aome  colour  mixed  with  oil  of  turpentine  must  be  given :  a  coat  of 
the  vamiah  is  then  laid  on  with  a  sponge ;  when  this  is  dry,  another  coat  is  |[iven,  end 
so  three  or  four  coats,  as  may  be  found  necessary,  taking  care  that  one  coat  ia  dry  be- 
fore aoffther  is  added. 


CHAPTER  Vn. 

LACKBSINO. 


1001.  Ladt&ring'  i*  o,  thin  varnish  given  to  brass  work,  such  as  handles  of  locka  door 
plates,  dec.,  to  prevent  their  tamishmg. 

He 
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1003.  Brati  teork  m^  U  Ttlackmd  in  the  fbUowiog  manner  :  the  maUl  BboaM  be 
iust  warmed,  and  the  folkiwing  lacker  laid  over  it  erenly  with  a  soft  Lntuh ;  «r  smatl 
anicles  may  be  dipped  !D  it.  Put  anoanceoftunnericitwodraclimBof  annotto,  andtwa 
drachma  of  aifiyon,  into  aptfitoralcohol:  agitate  it  occasionally  duriti^aweeh,  and  then 
filter  it  into  a  clear  bottle.  Add  to  this  three  ounces  of  clean  seeil-hic,  and  shake  tip 
the  bottle  now  and  then  during  a  fortnight. 

1003,  A  lacker  to  give  tin,  or  arliclii  cotertd  ailk  nlver  leaf,  t)u  appearanet  e/  IrOH. 
Melt,  in  separate  reesela,  two  ounces  of  gum-lac  and  eight  ouncea  of  ainbei ;  mix 
tiiem  well  together,  and  add  half  a  ponnd  of  drying  linseed  oil.  Digest  in  a  pint  Tjal 
a  UttLe  safiroD  in  half  a  pint  of  oil  of  turpentine ;  strain  this  liquor,  and  odd  t<i  it  some 
gum  tiagaeanih  and  annotto,  finelj  powdered.  Mix  this  last  compotind  with  the  for- 
mer, and  shake  them  well  It  is  by  this  varnish  that  leather  is  made  to  appear  aa  if 
gilded,  after  it  has  been  covered  with  silver  leaf. 


CHAPTEE  VIII. 


1004.  General  rmuirii.~~Befora  we  proceed  to  describe  the  rarioaB  articles  used  ■• 
ftarniture  in  modem  dwellings,  a  short  hiatory  of  the  subject,  considered  rather  as  a 
matter  of  taste,  with  some  general  obserratioiiB,  will  be  reqaiaito,  in  order  to  prepaio 
the  reader  for  understanding  and  appreciating  the  various  kinds. 

1005.  Our  object  in  giving  the  foUoiBoig  deieriptiimt  and  woodcaU  of  tht  hiMtehiiUJv 
nilnre  used  at  present  is,  that  yoang  housekeepers  may  acquire,  by  their  means,  stieh 
a  general  knowledge  of  the  subject  as  will  be  useAil  in  enabling  them  to  inquire  after, 
and  to  eelecli  those  articles  which  are  indispensable.  Not  only  ia  the  expense  of  ftir- 
uishiug  a  house  so  cansiderahle  that  regard  to  economy  is  deserving  of  attention,  but 
much  of  our  comfort  also  depends  upon  the  selection  being  judiciously  made  in  the 
first  instance.  Perhaps  abnosi  all  the  articles  we  are  aboat  to  describe  may  be  known, 
in  a  general  way,  to  moat  peisona,  yet  it  cannot  but  be  useful  to  have  them  enumera- 
ted, dassed,  and  bron^t  before  ns,  in  one  view,  that  attention  may  be  drawn  to  them 
in  a  precise  and  methodical  manner :  a  task  which  has  not  yet  been  pertbrraied  In  any 
work  of  this  kind. 

We  may  likewise  observe  that  all  the  woodcuts  of  the  articles  have  been  made  fVom 
drawings  of  the  dtff^nt  objects  actually  in  use  and  on  sale  at  the  present  period,  and 
not  firani  designs ;  conseqaently,  they  exhibit  the  fbims  imw  in  general  nse  in  this 
nountry. 

1006.  It  imkU  U  in  vatn  to  aUemjil  Iraeag  tJu  iittny  effiimiturt  bael  to  M<  rmetitt 
Btriode,  as  there  are  no  materials  for  lliis  purpose ;  but  the  wants  of  man  being  neai^ 
the  same  at  all  times,  we  may  easily  imagine  the  general  nstnre  and  practice  of  this 

part  of  domestic  economy  in 
the  rudest  ages,  from  what 
we  at  present  perceive  among 
nations  yet  uncivilned. 

lOOT.  Frimlksditeeoeryef 
paintingi  and  tailptiiTH  in 
tomti  eutia  the  rocli  o/Egyfl, 
and  (Wim  other  researcbee, 
we  have  been  lately  made  ac- 
quainted with  much  of  the  do- 
mestic habits  of  the  ancient 
Egyptians  :  and  it  is  as  sur- 
prising as  unexpected  to  have 
thus  hrougfat  before  as  the 
forms,  at  leGst,  of  famitnin 
of  the  time  of  ibc  Phaiwdia. 
The  decorations  of  ancient 
fUmitnre  frequently  conaiM, 
in  part,  of  what  is  DOW  teamed 
the  grotaque  ctj/U  of  onw- 
tnent,  which  is  composed  of 
a  whimsical  introduction  aT 
tarving  or  painting,  repre- 
senting parts  of  animals  mix- 
ed with  foliage,  and  a  varietj 
of  other  objects  in  which  the 
imagination  is  permitted  to 
revel  without  any  regard  to 
probability.    In  the  late  ex- 
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cefient  work  by  Sir  Gardner  Wilkinson,  on  the  Antiquities  of  Egypt,  we  tee,  «moiif 
many  other  things  copied  from  paintings  on  the  tombs,  representations  of  Egyptian 
furniture  ornamented  in  this  way ;  some  of  the  chairs,  in  particular,  scarcely  diflering 
from  those  which  copie  from  the  modem  upholsterer.  They  appear  to  have  been 
made  of  costly  wood,  canred,  and  ornamented  with  inlaying  of  ivory,  ebony,  silver,  and 
other  precious  materials,  a^fig.  160,  is  an  Egyptian  chair  from  Wilkinson,  having  a 
curved  back,  the  seat  formed  of  some  substance  woven,  probably  split  cane,  and  the 
legs  shaped  in  imitation  of  some  animal  with  claws,  precisely  like  those  execnted  at 
present ;  it  is  evident  that  the  cabinet-makers  of  that  time  had  acquired  the  art  of 
putting  them  together  so  firmly  as  not  to  require  the  assistance  of  cross-bars,  h  repT«- 
sents  an  Egyptian  lady  seated  in  a  chair,  nearly  of  the  form  of  those  in  a  modem  draw- 
ing-room, c  is  a  fanteufl  carved  in  the  same  style,  and  having  a  stufled  seat  and  back 
of  printed  cotton,  linen,  or  leather,  i  is  a  stool  which  folded  Uke  our  camp  stools,  and 
which  was  much  used  in  their  houses,  often  covered  with  cushions,  c  is  another  stool 
of  a  very  osual  form. 

1008.  There  can  be  no  longer  any  doubt  that  these  faehiont  were  homneed  by  the  Greeks 
who  visited  Egypt,  though  they  were  afterward  much  improved  by  the  refined  taste  of 
that  remarkable  people.  From  the  Greeks  they  reached  the  Romans,  and  have  de 
scendexl  to  us  after  a  period  of  3000  years.  The  custom  of  employing  the  parts  of 
animal  in  the  ornaments  called  grotesque  is,  therefore,  clearly  of  Egyptian  origin,  if 
not  stiQ  move  ancient,  although  the  combination  of  those  with  foliage  and  a  variety  of 
other  objects  is  the  produce  of  the  fine  imagination  dis|rfayed  in  the  Grecian  and  Ro> 
man  schools. 

1009.  The  term  gnieeque  is  derived  from  the  Italian  grotto,  some  antique  subterra- 
nean chambers  discovered  in  Rome  having  been  found  to  have  their  walls  painted  with 
ornaments  in  this  style.  These  had  not  been  originally  buUt  below  the  surface  of  the 
ground,  bat  had  been  buried  by  the  gradual  accumulation  of  sofl  from  the  rains  of 
buildings.  However  at  variance  with  truth  and  nature  are  the  combinations  called 
''grotesques,**  they  have  been  found  to  give  delight  in  all  ages,  the  most  exquisite 
taste  having  been  exercised  in  selecting  and  bringing  together  the  most  beautiful  forms 
of  objects,  although  in  the  most  capricious  manner.  Caprice,  and  even  a  degree  of 
extravagance,  appears,  indeqd,  essential  to  this  style,  which  aims  partly  at  exciting 
surprise  by  the  oddity  and  whimsicality  of  the  inventions.  Still,  it  must  be  acknowl^ 
edged  that  it  was  practised  by  the  ancients,  and  occasionally  by  the  modems,  under 
the  regulation  of  good  taste  founded  upon  a  perception  of  the  beauty  of  form. 

1010.  What  tee  know  of  the  furniture  usually  called  antique,  that  is,  of  the  ancient 
Greeks  and  Romans,  is  derived  from  their  sculpture,  and  from  the  classic  writers ;  but 
most  of  all,  from  the  numerous  articles  of  this  kind  dug  out  from  Herculaneum  and 
Pompeii,  now  preserved  chiefly  in  the  museum  of  Portici,  and  displayed  in  various 
magnificent  publications.  From  these  sources  we  learn  that  the  classical  nations  be- 
stowed the  same  care  upon  their  furniture  as  they  did  upon  all  the  other  objects  in 
which  fine  art  was  employed ;  the  same  attention  to  style  being  shown  in  everything 
that  has  come  down  to  us. 

The  employment  of  various  beautiful  and  expensive  woods  in  furniture  is  not  mod- 
em. They  were  much  in  fashion  among  the  Romans  when  luxury  was  at  its  height. 
Tables  made  of  them  sometimes  fetched  an  enormous  price.  Cicero  is  said  to  have 
given  a  sum  equal  to  £8000  for  a  single  table  made  of  cypress ;  and  others  are  men- 
tioned as  equally  costly.  They  were  probably  ornamented  with  ivory  and  carving. 
Pliny  speaks  in  terms  of  great  commendation  of  the  beauty  of  the  maple  wood ;  and  it 
i^pears  that  the  art  of  veneering  was  known  in  his  time.  No  actual  furniture  of  this 
date  has  been  preserved,  with  the  exception  of  what  is  made  of  metal,  and  which  has 
been  found  in  subterranean  excavations. 

1011.  The  furniture  of  different  periods  has  always  partaken  of  the  general  taste  and 
stjie  of  decoration  which  then  prevailed,  and  it  was,  in  this  respect,  connected  with 
the  architectUTe  of  each  period :  thus  the  general  forms,  the  mouldings  and  ornaments, 
have  been  derived,  in  a  great  measure,  from  this  source.  We  must  expect  to  find, 
therefore,  that  the  general  decline  of  the  fine  arts  in  Europe,  during  the  later  times  (tf 
the  Roman  Empire,  affected  this  branch,  until,  at  length,  it  sank  into  the  general  bar- 
barism. Still,  in  those  countries  of  southern  Europe  where  good  taste  was  once  es- 
tablished, traces  of  it  are  still  noticed  by  travellers,  in  the  forms  of  utensils  and  vati- 
ous  domestic  articles. 

HISTORY  OF  FURNITURE  IN  ENGLAND. 

1012.  From  the  perishable  nature  of  the  materials,  and  the  vicissitudes  occasioned  by 
f  be  warlike  and  unsettled  habits  of  ancient  times,  nothing  remains  to  us  of  the  fiimi- 
tare  of  those  ages  when  the  nobility  and  gentry  of  England  resided  in  castles  and  em- 
baUled  mansions.  Where  security  and  defence  were  more  objects  of  consideration 
(ban  domestic  comfort,  it  is  probable  that  little  attention  was  bestowed  upon  mere  con 
and  still  less  upon  ornament  in  household  furniture.    When  decoration  was 
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bestowed  upon  the  fumHure  of  the  great,  this  was  in  the  Gothic  style  that  universally 
prevailed. 

1013.  It  was  not  until  after  the  union  of  the  houses  of  York  and  Lancaster,  when  the 
kingdom  was  brought  into  a  settled  state,  that  refinement  began  to  be  generally  mani- 
fested in  the  system  of  domestic  life.  Henry  VJII.,  a  prince  wlio,  with  all  his  faults, 
had  a  magnificent  spirit  and  a  taste  for  the  artSi  employed  Holbein,  during  the  intervals 
of  his  more  important  avocations,  to  make  designs  for  all  kinds  of  furniture,  which,  io 
richness,  far  surpassed  anything  that  had  been  previously  seen  in  this  kingdom.  Hol- 
bein was  bom  at  Basle,  in  1498,  and  was  instructed  in  the  arts  of  design  by  his  father. 
His  talents  as  a  portrait  painter  are  weU  known ;  and  he  was  possessed  of  much  inven- 
tion, as  may  be  seen  in  his  ornamental  works,  which,  however,  were  in  the  taste  then 
prevailing  on  the  Continent.  He  visited  London  at  the  request  of  Erasmus,  who  rec- 
ommended him  to  Sir  Thomas  More,  the  portraits  of  whose  family  gained  him  the  pat- 
ronage of  Henry  VIIL 

1014.  The  best  kind  of  furniture  which  was  used  by  the  wealthy  in  England  during 
several  succeeding  reigns  was  either  of, Dutch  or  Flemish  workmanship,  or  in  the  style 
of  those  countries,  as  may  be  traced  in  the  paintings  of  the  old  masters  which  represent 
interiors.    In  the  oldest  furniture  of  this  kind,  the  legs  of  chairs  and  tables  were  straight, 
but  decorated  with  turned  ornaments,  and  sometimes  they  were  spiral ;  they  had  always 
cross-bars  to  strengthen  them.    In  the  later  Flemish  more  of  the  scroll-work  was  intro- 
duced ;  the  legs  were  of  rather  lighter  forms,  and  somewhat  carved ;  and  we  perceive 
the  elements  of  the  sort  of  ornament  which  was  afterward  carried  to  such  excess  in  the 
reign  of  Louis  XIV.    "  Flemish  chairs  of  that  time,"  Hunt  observes,  **  were  wrought  in 
ebony,  walnut,  cherry-tree,  4Stc.,  with  high  backs,  and  stujQTed  in  one  long  upright  panel, 
or  filled  in  with  wicker-work ;  the  seats  being  also  stuffed,  and  covered  with  costly  kinds 
of  materials,  as  various  as  their  shapes.    To  those  may  be  added  low  arm-chairs,  taste- 
fully turned,  and  carved  in  ebony,  enriched  with  ivory  knobs  and  inlayings,  chiefly  of 
ItaUan  or  Flemish  manufacture,  with  cushions  or  pillows  on  the  seats.    Besides  these, 
there  were  some  little  gilt  chairs  for  women ;  and  long  seats,  with  backs  and  arms,  re- 
sembling in  form  the  ancient  settle,  and  holding  several  persons,  were  also  much  in  use." 
"  But,  in  this  period,"  observes  the  same  writer,  "  the  splendour  of  the  coverings  of  ta- 
bles amply  compensated  for  the  rudeness  and  simplicity  of  the  work  so  concealed  ;  the 
most  elaborate  embroidery,  wrought  on  the  finest  grounds,  velvets  and  satins  fringed 
with  gold  and  silver,  Turkey  carpets,  and  the  choicest  tapestry,  were  devoted  to  these 
purposes."    To  this  we  may  add,  that  this  furniture  is,  in  general,  but  little  adapted  for 
comfort,  and  has  not  much  of  form  to  recommend  it,  as  far  as  use  and  convenience  are 
considered.    The  backs  of  chairs  almost  upright,  sloping  very  little,  are  inconvenient ; 
they  are  generally  heavy  and  clumsy ;  and,  though  often  loaded  with  carving,  this  is  sel- 
dom very  tasteful  in  design,  and  usually  coarse  in  execution.    (See  examples  of  them 
in  Section  VIII.,  Chap.  X.,  **  Chairs  and  Seats.") 

In  many  articles  of  furniture,  as  in  cabinets,  this  clumsiness  oflen  amounts  almost  to 
barbarity,  notwithstanding  the  general  rich  effect  produced  by  the  carver ;  and  the  work- 
manship of  the  mere  cabinet-maker  is  usually  of  a  very  inferior  description. 

1016.  In  our  observations  on  architecture,  we  have  already  observed  that  it  was  in 
the  reign  of  Henry  VIIL,  and  soon  after  the  Reformation,  that  the  ancient  Roman  ar- 
chitecture began  to  be  introduced  into  this  country,  and  to  supersede  the  Gothic,  which, 
previously  to  that  time,  had  been  universal  in  Europe.  But,  at  first,  both  these  styles 
were  mixed  together  in  a  very  rude  manner :  this  was  not  peculiar  to  England,  but  was 
borrowed  from  Italy,  where  the  same  practice  had  long  prevailed,  and  had  produced,  at 
last,  what  has  been  termed  the  cinque  cento  style.  Notwithstanding  the  numerous  faults 
and  absurdities  of  this  unnatural  mixture,  and  the  gross  and  clumsy  designs  produced 
by  ft,  there  were  frequently,  in  the  details,  much  taste  and  knowledge  of  form  in  parts 
— ^the  natural  result  of  the  assistance  of  able  sculptors,  who  were  well  versed  in  the 
study  of  design,  and  who  had  made  good  use  of  the  various  remains  of  antique  sculp- 
ture and  painting  which  decorate  those  edifices  that  had  escaped  the  ravages  of  war  and 
time.  Thus,  in  the  cinque  cento  there  is  often  much  to  admire,  although  we  cannot  ap< 
prove  of  it  as  a  whole. 

1016.  We  have  stated  that  the  style  of  design  in  furniture  has  always  kept  pace  with 
that  of  the  architecture  of  the  period,  the  mouldings  and  ornaments  being  derived  from 
that  art.  Thus,  when  Gothic  architecture  was  prevalent  here,  the  furniture  was  deco- 
rated with  ornaments  to  be  found  in  Gothic  buildings ;  on  the  revival  of  Grecian  archi- 
tecture in  Europe,  the  furniture  partook  of  the  change ;  it  was  then  allied  to  the  mere- 
tricious and  mixed  style  above  mentioned,  from  which  was  borrowed  the  twisted  od- 
omn,  and  the  fanciful  but  rich  carvings  of  foliage  with  grotesque  animals,  copied  partly 
from  the  antique,  partly  from  modern  Italian,  and  partly  from  the  Gothic.  Though  thera 
scarcely  exists  at  this  time  any  English  furniture  of  the  time  of  Henry  VIIL,  yet,  on  the 
Continent,  there  is  abundance  of  the  age  of  Francis  I.  of  France,  who  was  his  contempo. 
rary ;  and  it  is  frequently  remarkable  for  its  quaint  carvings  in  oak,  often  displaying 
much  taste  and  boldness  of  execution. 
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101*1  In  the  sooceeding  periods,  down  to  the  time  of  Queen  Elizabeth,  the- fashion  of 
ftumitare  was  nearly  of  the  kind  above  described.  Elizabeth  was  herself  fond  of  gor> 
geous  and  magnificent  display,  with  little  of  good  taste.  There  are  but  few  remains  of 
actual  fomiture  used  in  England  at  this  time  ;  some  genuine  examples,  howevpr,  have 
been  engraved  and  publish^  by  Shaw  and  other  antiquaries.  But  it  is  not  easy  to  as* 
certain  accurately  the  dates  of  what  has  been  so  preserved  ;  and  much  of  it  was  brought 
from  HoJJaod,  Flanders,  Germany,  and  other  parts  of  Europe.  What  was  made  in  those 
euuDtries,  which  produced  so  many  able  painters  in  the  Netherlands,  was  superior  to 
what  oar  artificers  could  supply  at  a  time  when  the  fine  arts  were  in  a  very  low  state  in 
England. 

1018.  Of  ancient  English  bedsteads  of  the  time  of  Queen  Elizabeth,  or  the  few  suc- 
ceeding reigns,  a  few  remain.  (One  is  represented  among  our  wood-cuts  of  furniture.) 
Occasionally  some  bedsteads  in  the  same  style  are  now  imported  from  the  Continent, 
10  supply  the  fashionable  demand  for  this  species  of  Ihrnitore.  They  are  massive,  but 
clumsy,  though  generally  enriched  with  much  carving  in  oak ;  in  the  most  superb,  the 
bed-posts  are  very  highly  ornamented.  The  head-board  extends  to  the  canopy,  and,  to- 
gether with  the  latter,  is  covered  with  carved  work ;  in  some  there  were  secret  places 
for  concealing  money  and  other  treasures.  The  bed-frame  was  low,  and  the  curtains 
and  Talances  nsuaUy  of  thick  stuflTs ;  the  whole,  with  the  ornaments,  causing  a  great 
colleciion  of  dost,  that  disagrees  extremely  with  our  present  ideas  of  comfort  and  cTean- 
Vmess.  U  wonld  be  carrying  the  love  of  ancient  things  too  far  to  bring  such  again  into 
general  use :  and  examples  of  them  are  valuable  chiefly  as  elucidating  the  history  of 
ancient  manners. 

1019.  If  we  are  to  understand  by  the  term  **  Elizabethan  style,"  so  much  used  at 
present,  the  style  of  architecture  and  furniture  executed  in  this  country  during  the  reign 
of  Queen  Elaabeth,  we  perceive,  from  what  remains  to  us  of  that  period,  that  it  con- 
sisted rfaiefiy  of  the  rude  and  incongruous  mixture  we  have  mentioned ;  and  this  is  not, 
as  we  have  shown,  peculiar  to  England,  but  is  to  be  seen,  somewhat  modified,  in  works 
of  the  same  date,  in  Italy,  France,  Germany,  and  the  Low  Countries.  The  practice 
of  Gothic  architecture,  as  well  as  the  revival  of  the  antique,  preserved  a  taste  for  orna- 
mental sculpture,  which  was  more  or  less  difihsed  among  our  ani6cers  ;  and  we  lind  in 
the  domestic  edifices  of  that  time,  even  of  the  inferior  kind,  as,  for  example,  in  the  ga- 
bles, doors,  and  windows  of  the  timbered  houses,  ornaments  oarved  in  wood,  in  which 
are  evident  traces  of  the  Gothic ;  in  mansions  of  importance,  as  in  manor-houses,  there 
are  attempts  to  imitate  the  then  newly-introduced  Roman  architecture  borrowed  from 
Italian  architects,  by  whom  it  had  been  corrupted  and  debased.  Yet,  notwithntandtng 
the  general  bad  taste  of  the  style,  parts  had  evidently  been  designed  onginally  by  men 
of  t^ent;  and  a  certain  spirit  and  beauty  of  line  is  infused  in  the  ornamental  parts, 
which  can  never  be  expected  except  from  those  who  learn  to  draw  and  compose  ;  thus 
we  see  a  strange  mixture  and  contrast  between  the  powers  of  the  artist  and  the  absurd- 
ity of  the  prevailing  taste  and  fashion. 

lOSO.  The  desire  of  discovering  something  nalumal  to  which  great  merit  can  be  at- 
tached, we  have  reason  to  think,  has  induced  many  of  our  architects  and  amateurs  of 
the  present  day  to  assign  qualities  to  the  architectural  productions  of  Queen  Elizabeth's 
time,  not  discoverable  by  those  untinctnred  with  this  feeling ;  and  admitting,  as  we  do, 
that  the  vestiges  of  good  art  are  often  discoverable  in  them,  the  style  is,  after  all,  more  in- 
teresting on  account  of  its  historical  associations  than  deserving  of  imitation  or  adop- 
tion as  national ;  and  we  should  no  more  wish  to  see  Elizabethan  architecture  or  fhrnt- 
tuTC  perpetuated  than  Elizabethan  costume  in  dress. 

1021.  We  have  observed  that  some  diflf^rence  of  design  is  observable  in  the  old  fur- 
Ditnre  of  different  countries  of  Europe  corresponding  to  that  of  their  architecture.    Thus 
the  articles  originally  brought  from  China  and  Japan  are  remarkal)le  for  their  peculiar 
paintings,  varnishes,  and  gilding.    The  ancient  furniture  of  Italy  will  be  found,  by  those 
who  pay  much  attention  to  this  subject,  to  vary  from  that  of  Flanders  and  Germany. 
The  Italian  cabinets,  parttculariy  those  of  Florence,  are  often  distinguished  by  their  be- 
ing ornamented  with  what  is  termed  Pietra  dura^  which  consists  of  the  figures  of  fruit, 
flowers,  butterflies,  and  similar  objects,  formed  of  coloured  marbles  inlaid,  of  which  there 
is  a  manufactory  at  Florence,  belonging  to  the  Grand-duke  of  Tuscany.    The  Spanish 
and  Portngoese  are  aoniewhat  different  from  both ;  but  this  difference  cannot  be  readily 
perceived  without  an  accurate  critical  examination.    Those  who  wish  to  study  it  may 
have  an  opportunity  of  seeing  specimens,  imported  from  each  of  those  countries,  in  the 
sbo  w-rooms  of  Mr.  Pratt  of  Bond-street,  so  well  known  by  his  attention  to  ancient  ar^ 
moar,  as  well  as  in  other  collections  made  by  dealers  in  London,  who  devote  their  time 
to  this  branch. 

Cabinets  were  among  the  most  curious  and  ornamental  articles  of  ancient  furniture ; 
and  upon  them  was  frequently  expended  all  that  the  art  of  carving  and  inlawing  was 
then  capabltf}  of  effecting.  They  were  used  as  depositories  for  plate,  china,  coins,  medp 
ate,  curiosities  of  various  kinds,  and  other  precious  articles  for  show  or  use.  .  The  inte- 
rior was  fitted  up  with  various  drawers  and  cells,  and  sometimes  contained  concealed 
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places  for  money  oi  jewels,  while  the  exterior  displayed  ornamental  hins^es,  escutcheon^ 
panels,  with  angle  and  other  ornaments. 

1023.  During  the  luxwrioiu  reign  of  Louis  XIV,,  when  so  much  encouragement  was 
given  to  the  fine  arts  in  France,  they  could  scarcely  be  said  to  exist  in  Ekigland ;  and 
oat  of  the  cinque  cento  or  arabesque  ornament  of  the  time  of  Francis  I.  was  graduaUy 
produced  a  peculiar  species  possessed  of  considerable  originality,  though  extravagant, 
and  which  has  ever  since  maintained  its  ground  under  the  term  "  style  of  Ix)uis  Qua- 
torze."  Although  this,  like  other  modem  styles,  had  borrowed  something  from  the  an- 
tique, it  is  remarkably  distinguished  from  it ;  and  it  affected,  in  particular,  the  almost 
constant  employment  of  graceful  curved  lines,  with  great  luxuriance  of  foliage  in  fine 
bold  relief 

1023.  Although  the  old  French  furniture  cannot  be  held  up  as  exhibiting  examples  of 
refined  taste,  yet  it  was  gay  and  lively,  and  well  calculated  for  the  purposes  of  the  osten- 
tatious display  of  wealth ;  and  having  been  designed  and  executed  by  persons  conver- 
sant with  the  fine  arts,  though  of  the  French  school,  much  of  it  is  at  least  pleasing  in 
form ;  while  the  quantity  of  gilding,  and  of  all  kinds  of  painting  and  showy  materials, 
place  it  in  strong  contrast  with  the  sombre  works  in  oak  and  other  woods  of  the  prece- 
ding times,  which,  however,  are  by  no  means  destitute  of  merit 

1024.  The  history  of  furniture  m  France  corresponds  vfith  that  of  the  fine  arts  in  that 
country :  and  under  Louis  XV.  some  little  change  is  traceable :  the  foliage  ornament  be- 
came more  delicate  and  of  greater  intricacy ;  and  during  the  reign  of  Louis  XVL,  the 
attention  which  began  to  be  paid  to  the  study  of  the  antique  wrought  an  alteration  rerj 
sensible  upon  all  designs  in  the  decorative  arts.  The  cabinets  of  the  time  of  Louis  XVI. 
have  a  character  which  enables  critical  collectors  easily  to  distinguish  them.    But  the 

S'eat  political  revolution  produced  an  entire  change  in  the  whole  of  this  department 
Id  forms,  as  well  as  old  customs  and  manners,  were  rejected,  and  the  severely  classi- 
cal became  for  a  time  the  order  of  the  day,  in  furniture  as  in  costume.  The  result  was 
extraordinary.  AH  that  species  of  taste  which  had  been  so  much  cultivated  in  the  pre- 
ceding times,  and  which  had  become  peculiarly,  and  almost  exclusively,  French,  was 
banished,  and  the  purely  antique,  or  Greek  and  Roman,  was  substituted.  The  French 
artists  likewise  carried  this  to  a  high  degree  of  perfection,  and  the  designs  of  Percier 
and  Fontaine,  with  others  of  the  same  school,  must  be  still  looked  up  to  as  possessed 
of  excellence  perhaps  not  equalled  eUewhere.  The  refined  taste  of  these  artists  was 
somewhat  perverted,  or,  rather,  wrongly  directed,  by  their  patron  Bonaparte,  whose 
love  of  ostentation  preferred  the  gorgeousness  of  the  Roman  emperors  to  the  simplicity 
of  the  Greek.  Of  late,  the  styles  of  Francis  I.  and  Louis  XIV.  have  been  again  revived 
in  France ;  and  old  French  furniture  of  all  kinds,  which  some  years  ago  was  almost 
thrown  away,  and  might  have  been  purchased  for  a  trifle,  is  now  eagerly  sought  after 
and  preserved ;  and  its  being  copied  and  imitated  gives  employment  to  the  skilful  arti- 
sans of  the  present  day. 

1025.  But  to  return  to  the  history  of  furniture  in  this  country.  Little  is  known  of  Eng- 
lish furniture  during  the  troublesome  times  that  succeeded  the  reign  of  Queen  Elizabeth. 
Notwithstanding  the  number  of  old  mansions  that  exist  in  England,  only  a  small  part  of 
the  furniture  of  the  same  date  as  the  buildings  exists,  owing  to  the  destruction  occasion- 
ed by  the  civil  wars,  the  frequent  change  of  proprietors,  with  the  alterations  produced 
by  fashion. 

The  introduction  of  mahogany  as  a  material  produced  a  considerable  change  in  this 
part  of  domestic  economy.  The  beauty  of  its  colour  and  grain  was  such,  that  it  did  not 
appear  to  require  so  much  enrichment  by  carving ;  and  the  bright  polish  which  it  admit- 
ted of  caused  it  to  be  preferred  to  every  other  wood :  hence  we  find  our  notable  house- 
wives, from  1760  to  1800,  priding  themselves  upon  the  lustre  of  the  mahogany  produced 
by  frequent  rubbing.  The  use  of  cloth  made  of  horse-hair  for  mahogany  chairs  then  be- 
came general.  Tables  were  made  exceedingly  plain,  and  the  carver  was  scarcely  em- 
ployed, his  occupation  being  afterward  nearly  destroyed  by  the  invention  of  composition 
and  plaster  ornaments  for  buildings.  Some  of  the  latest  furniture,  peculiarly  English, 
where  carving  was  in  use,  may  be  seen  in  the  designs  published  by  Chippindale,  which 
are  partly  in  the  French  style :  after  that,  the  cabinet  work  of  this  country,  as  far  as  re- 
gards taste,  fell  into  the  lowest  stage  of  insipidity. 

1026.  With  the  view  of  endeavouring  to  reform  this  wretched  condition  into  which  tkit 
branch  of  art  had  sunk  among  us,  Mr.  Thomas  Hope  employed  a  part  of  his  princely  for- 
tone  in  filling  his  house  in  London  with  furniture  of  a  very  superior  kind,  all  of  whicb 
was  designed  and  executed  in  this  country.  To  supply  some  models  for  improving  the 
taste  of  the  cabinet-makers  and  upholsterers,  as  well  as  that  of  the  public,  he  aflerwanl 
caused  the  whole  to  be  very  accurately  drawn  and  engraved,  and  they  were  published 
ut  a  folio  volume  in  1807.  In  this  work  he  describes  the  lamentable  condition  in  which 
he  found  this  branch  of  the  useful  and  fine  arts ;  and  we  cannot  do  better  than  qaota 
frwn  the  "  Introduction"  to  this  work  some  observations  illustrative  of  Mr.  Hope's  views : 
"  A^^  ^^  ^^  different  articles  of  household  furniture,  however  simple  be  its  texture, 
and  however  mean  its  destination,  is  capable  of  uniting  to  the  more  essential  requisites 
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oc  utiUty  and  oomfint,  fi>r  which  it  is  most  immediately  framed,  and  with  which  it  can 
eoDseqaently,  ob  do  account  dispenae,  a  certain  number  of  secondary  attrifontes  of  ele- 
gance and  beaaty,  which,  without  impeding  the  chief  purpose  of  the  object,  may  enable 
its  shape  and  accessories  to  aflford  additional  gratification  both  to  the  eye  and  to  the  im 
aginatioD." 

**AJoio6t  erery  one  of  these  yarious  articles,  however,  abandoned  till  yery  lately,  in 
this  eoantry,  to  the  taste  of  the  sole  upholder,  entirely  ignorant  of  the  most  familiar  prin- 
ciples of  TisiUe  beanty,  wholly  nninstructed  in  the  simplest  rudiments  of  drawing,  or,  at 
most,  onJy  ftaoght  with  a  few  wretched  ideas  and  triyial  conceits,  borrowed  from  the 
worst  models  of  the  French  school  of  the  middle  of  the  last  century,  was  lefl  totally  des- 
titole  of  those  attributes  of  true  elegance  and  beauty,  which,  though  secondary,  are  yet 
of  such  importance  to  the  extension  of  our  rational  pleasures.  Furniture  of  every  de- 
scription, wronght  by  the  most  mecbauical  processes  only,  either  remained  absolutely  voio 
of  aJ]  ornament  whatever,  or,  if  made  to  exhibit  any  attempt  at  embcUishment,  offered 
in  its  decoration  no  approach  towards  that  breadth  and  reixise  of  surface,  that  distinct- 
ness and  contrast  of  outline,  that  opposition  of  piaili  and  or  enriched  parts,  that  harmony 
and  significance  of  aoceasories,  and  that  apt  accord  between  the  peculiar  meaning  of 
each  imitative  or  significant  detail,  and  the  peculiar  destination  c^  the  main  object  to 
which  these  aoceaaories  belonged,  which  are  calculated  to  afibrd  to  the  eye  and  mind 
the  DKMt  lively,  most  permaneot,  and  most  unfading  enjoyment  The  article  only  be- 
came, in  oonsequenoe  of  its  ii^ndiciotts  appendages,  more  expensive,  witbont  becoming 
more  beautiful ;  and  such  remained  the  insipidity  of  the  outline,  and  the  unmeaningness 
of  the  embellishmeats,  even  in  the  most  costly  pieces,  that  generally,  even  long  before 
the  extreme  insoiidity  and  flimsiness  of  their  texiare  could  induce  material  injury  in 
(hem  from  the  efl^ts  of  regular  wear  and  tear,  the  inanity  and  sameness  of  their  shapes 
and  affiendages  ahneady  com^etely  tired  the  eye  and  mind,  and  left  these  no  other  means 
to  escape  from  the  weariness  and  the  disgust  which  they  occasioned  than  an  instant 
change  /or  other  objects  of  a  more  recent  date  and  a  more  novel  construction,  lliua 
a/i  tkcm^  smns  and  all  that  labour  were  wasted  upon  ever-varying  objects  of  transient 
whim  and  poerile  lashioD,  which,  by  being  employed  in  the  formation  and  in  the  pur« 
chase  of  objects  of  lasting  perfection  and  beauty,  might  have  increased  in  endless  prog- 
ress the  opoienoe  of  the  individual  and  the  wealth  of  the  community." 

**  If  any  one  felt  a  desire  to  decorate  his  habitation  with  furniture  of  superior  elegance 
of  foim  and  of  design,  onabley  from  the  infrequency  of  the  demand,  and  from  the  conse- 
qoeat  inability  of  the  artificer,  to  get  any  such  wrought  at  home,  he  was  oblioed  to  pro 
cure  it  firom  abroad.    Often,  at  a  great  expense,  he  wonld  only  obtain  the  refuse  of  for« 
eign  manufactures ;  and  even  where  he  succeeded  in  importing  the  choicest  productions 
of  continental  industry,  these  only  served  to  discourage  our  own  artists,  to  diminish  the 
balance  of  trade  in  our  favour,  and,  by  a  tacit  acknowledgment  of  our  inferiority  in  the 
arts  of  elegance  and  taste,  to  raise  the  pride  of  foreigners  at  our  expense."    Mr.  Hope 
adds,  that,  by  adopting  in  his  own  case  a  style  of  fiumiture  that  should  employ  the  tal- 
ents of  the  **  professor  of  the  more  liberal  arts,  the  draughtaman,  the  modeller,  the  painter, 
and  the  scolptor,*^  he  wished,  by  a  successful  example,  to  entice  the  wealthy  to  appreci* 
ate  the  charms  of  ait,  and  divert  a  large  portion  of  their  opulence  from  being  wasted  in 
fsh}eci9  of  mere  triyial  amusement,  instead  of  being  expended  in  those  of  durable  and 
solid  gratification ;  and,  by  a  patriotic  encouragemeut  and  improvement  of  our  artists 
and  manoiactorers,  enable  the  lover  of  elegant  refinement  to  procure  at  home  those  ob- 
jects of  superior  design  and  execution  which  heretofore  he  was  obliged  to  obtain  from 
abroad.    Mr.  Hope  possessed  some  knowledge  of  drawing,  and  he  made  the  designs  for 
the  furniture  which  be  procured  to  be  executed,  and  which  are  engravod  and  published 
in  the  work  atove  mentioned.    The  style  which  he  adopted  is  nearly  that  which  was  in 
fashion  in  France  at  the  time,  and  in  the  invention  of  which  Percier  and  Fontaine,  and 
other  French  architects  and  designers,  had  so  much  share.    It  was  founded  chiefly  upon 
dtfssical  forms,  such  as  are  to  be  met  with  in  antique  remains,  adapted  as  nearly  as 
possible  to  modem  wants  and  usages ;  and  such  was  the  difficulty  which  he  met  with 
in  ibUowing  out  his  idea,  and  such  was  the  state  of  this  branch  of  the  art  in  England  at 
that  time,  that  he  observes,  "  Throughout  this  vast  metropolis,  teeming  as  it  does  with 
artificeis  and  tradesmen  of  every  description,  I  have,  after  the  most  laborious  research, 
only  been  able  to  find  two  men  to  whose  industry  and  talent  I  could  in  some  measure 
confide  the  execution  of  the  more  complicate  and  more  enriched  portion  of  my  designs ; 
the  first  a  broDzist*  and  a  native  of  France ;  the  other  a  carver,  born  in  the  Low  Coun- 
tries.    I  need  not  add  how  slow  and  tedious  this  scarcity  of  workmen  has  rendered  the 
coraplelioa  of  my  little  collection.''    It  was  at  length,  however,  completed ;  and  the 
oevelty  and  beauty  of  the  style  soon  had  much  of  the  beneficial  eflfect  which  Mr.  Hope 
anticipated.    By  tbe  opportunity  which  he  afiR>rded  of  viewing  this  superb  collection» 
the  taste  of  the  public  was  somewhat  improved,  and  the  manufacturer  was  stimulated 
to  procure  the  nieains  of  imitating,  in  some  degree  at  least,  the  example  set  before  him. 
It  most  he  remarked,  however,  that  Mr.  Hope's  taste  and  knowledge  of  design  in  furoi- 
tare,  tliougt    uperior  to  what  previously  existed  here,  were  fiir  from  being  perfect ;  and. 
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with  mucb  that  was  excellent,  the  style,  if  strictly  adhered  to,  was  scarcely  adapted  fyi 
general  use.  It  was  too  much  limited  to  the  classical  style  which  he  aimed  at ;  and, 
even  in  that  view,  it  contained  somewhat  of  repetition,  as  mast  almost  always  b«  ex- 
pected when  the  whole  proceeds  from  a  single  mind  ;  but  it  is  only  justice  to  Mr.  Hope 
to  state,  that  he  was  aware  of  this  difficulty  and  objection,  and  offers  his  labours  to  the 
student  in  the  arts,  not  as  models  for  mere  servile  copying,  but  to  show  how,  by  apply- 
ing to  the  same  sources  from  which  he  drew  his  ideas,  a  new  line  of  art  might  be  open- 
ed, capable  of  endless  improvement.  It  must  be  admitted  that  an  inunense  debt  of 
gratitude  is  due  to  the  memory  of  Mr.  Hope  for  this  noble  example  of  the  mode  in  which 
a  man  of  fortune  may  benefit  and  improve  society,  by  refining  taste  and  furnishing  em- 
ployment to  the  industrious.  It  had  at  once  the  effect  of  producing  a  complete  revolo* 
^ion  in  our  furniture,  which  from  that  time  has  been  improved  in  a  very  great  degree. 


CHAPTER  IX 


PRESENT  STYLE  OF  PURNITUBE. 


With  respect  to  the  style  of  furniture  in  fashion  at  the  present  time  in  this  country, 
it  is  difficult  to  say  what  it  is,  and,  indeed,  it  does  not  admit  of  any  accurate  description. 
The  classical  style  of  Percier  and  Fontaine,  and  we  may  add  that  of  Mr.  Hope,  the  Flem 
tsh  oY  Elizabethan,  that  of  the  time  of  Francis  I.,  that  of  Louis  Quatorae  (see  examples 
of  chairs  in  each  of  these  styles,  in  Sect.  VIII.,  Chapter  X.)t  the  Gothic,  and  even  the 
Chinese,  have  all  lent  their  aid  to  supply  ideas ;  and  this  branch  has  been  so  much  im- 
proved since  Mr.  Hope  commenced  his  reform,  that,  instead  of  the  extreme  paucity  oi 
talent  of  which  he  complained,  we  now  possess  a  few  able  designers  and  carvers  who 
are  chiefly  in  the  employment  of  our  first  upholsterers.  At  the  present  moment,  how- 
ever, the  strictly  classical  style  is  not  in  vogue,  probably,  in  a  great'  measure,  from  the 
•ame  kind  of  difficulties  experienced  by  Mr.  Hope,  and  its  consequent  expense.  It  is  a 
character  of  the  present  period  to  possess,  in  particular,  the  revival  of  two  styles  which 
had  been  for  many  years  laid  aside ;  namely,  that  of  Louis  Quatorze,  and  that  now  call- 
ed Elizabethan,  each  of  which  will  demand  a  few  farther  observations. 

1027.  The  style  of  Louxm  (Quatorze  is  known^  as  we  have  stated,  by  its  abundance  of 
light  ornamental  scroll-work  and  foliage.  Its  elegance  of  form,  though  not  of  the  first 
onler,  together  with  its  admission  of  every  species  of  enrichment,  as  carving,  gilding, 
painting,  inlayin{[,  with  coverings  of  the  richest  silks,  velvets,  and  the  choicest  stuffs, 
admirably  adapt  it  for  the  modern  drawing-room.  Certainly  no  kind  of  furniture  equals 
it  in  the  general  splendour  of  appearance ;  and,  at  the  same  time,  all  the  decorative  part 
is  of  such  a  quality  that  it  can  be  executed  by  artisans  of  the  second  and  third  grades ; 
the  figure,  which  demands  the  first,  being  very  seldom  introduced.  Hence  its  cost  is 
much  less,  in  proportion  to  its  show,  than  where  artists  of  greater  skill  are  required. 

1038.  On  the  style  uttuUlv  called  Elizabeihdny  including  that  of  Francis  I.,  and  the  Ftem- 
ish,  we  have  already  made  some  remarks  in  our  "  History  of  Furniture."  Notwith- 
standing the  inflaence  of  fashion,  and  taste  for  novelty,  which  are  apt  to  warp  our  judg- 
ment, it  is  impossible  seriously  to  admire  this  style  in  genuine  examples ;  and  we  have 
sdready  alluded  to  its  general  coarseness  and  clumsiness  of  form,  and  want  of  adaptation 
to  its  use,  although  occasionally  it  is  rich  in  effect,  and  interesting  through  a  certain  as- 
sociation of  ideas.  It  is  curious  to  observe  the  steps  by  which  certain  styles,  obsolete 
for  so  many  years,  have  been  revived  and  brought  again  into  fashion.  At  first  this  was 
a  subject  merely  of  antiquarian  research,  which  was  made  interesting,  not  merely  by 
collecting  ancient  articles,  but  by  repairing  and  restoring  some  of  them  to  their  pristine 
appearance.  Some  apartments  in  ancient  mansions  remaining  entire,  these  were  afler- 
ward  supplied  by  ancient  furniture,  together  with  restorations  and  imitations  of  these. 
Next,  zealous  individuals  went  so  far  as  to  build  houses  in  the  style  of  the  olden  time, 
the  apartments  of  which  demanded  that  the  furniture  should  correspond.  These  a|»- 
peared  as  novelties ;  and  the  contrast  between  the  rich  furniture  of  the  ancient  period, 
and  the  plainness  of  the  existing  style,  recommended  them.  By  degrees  this  got  into 
fashion,  which  is  everything  to  the  many. 

We  must,  however,  in  justice  to  our  readers,  remark,  that  all  this  has  arisen  from  the 
incessant  desire  for  variety,  which  the  existing  skill  of  our  artist  is  yet  unable  to  satisfy ; 
and  hence  recourse  must  frequently  be  had  to  copying,  rather  than  to  inventing,  and  to 
reviving  old  and  obsolete  forms,  which,  though  bad,  have  a  kind  of  novelty  merely  be- 
cause they  had  been  forgotten.  We  cannot  conceive,  however,  that  this  species  of  taste 
can  last ;  it  will  some  day  have  its  crisis,  when  art  shall  have  improved  among  us ;  and 
we  cannot,  therefore,  recommend  laying  out  large  sums  in  the  execution  of  what  wilL 
we  apprehend,  ultimately  be  considered  as  demonstiratiTe  of  an  obliquity  of  taste.  Bat 
we  are  aware  how  nearly  useless  it  is  to  decry  a  fashion  at  its  height. 

1029.  //  may  be  proper  to  state^  because  it  is  not  generally  understood,  in  what  uray 
our  shops  are  filled  with  aneient  furniture,  to  satisfy  the  present  demand ;  and  there  are 
many,  no  doubt,  who  imagine  that  in  purchasing  these  they  are  obtaining  genuine 
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■mplea  of  what  were  need  by  oar  anceston.  The  fact  is,  as  we  have  already  obaerred, 
that  very  litUe  reaOy  English  old  fomiture  remains ;  and  wlpt  does  exist,  is  now  care- 
fhfly  preserred,  and  scarcely  erer  comes  into  the  market.  The  old  fomiture  seen  so 
abondaoUy  at  the  upholsterers  and  brokers,  as  also  at  auctionSi  is  imported  from  the 
Continent  Pexsons  are  sent  over  to  travel,  and  to  penetrate  even  into  obscure  placea 
in  Hollaod,  Flanders,  Germany,  and  other  parts  of  Europe,  in  search  of  these  treasures, 
where  they  still  exist  in  their  original  state ;  and  these  are  brought  oyer  ahnost  in  ship- 
loads. What  is  portable  is  frequently  carried  and  sold  as  it  is ;  but  a  great  deal  is  ta- 
ken to  pieces,  and  only  the  carved  and  ornamental  parts  conveyed.  These  are  pur- 
chased at  sales  by  our  cabinet-makers,  who  dissect  them,  and  make  up  the  parts  into 
articles  adapted  to  oar  wants  and  customs,  skilfully  inserting  the  oM  carvinga,  so  as  to 
make  the  whole  resemble  an  original  piece  of  furniture.  In  these  recompoeitions,  con- 
siderable skUl,  and  often  taste,  are  employed ;  the  most  uncouth  pieces  are  rejected,  or 
placed  so  as  to  strike  chiefly  by  their  odditv»  or  by  giving  an  antiquated  air. ,  Cabinets 
have  new  drawers,  sometimes  of  old  wood ;  all  defects  are  repaired,  pieces  made  to 
natch  Gthexs  that  are  wanting,  or  too  much  worm*eaten ;  or  they  are  metamorphosed 
into  waidrobea.  Chairs  are  mended,  varnished,  and  re-covered  with  rich  velvets  or 
mQSu.  Sideboards,  and  other  useful  and  modern  articles,  are  composed  out  of  variooa 
firaj^nents ;  and  among  these  restorations  we  can  sometimes  detect  even  the  ornaments 
of  churches  wMch  have  suffered  during  the  suppression  of  convents,  and  other  changes 
consequent  upon  political  revolutions.  By  this  ingenious  means,  a  apecies  of  magnifi- 
cence ia  prodnced,  conqiaratively  at  a  cheap  rate ;  for  such  articles  do  not,  after  all,  coat 
nearly  so  mnch  as  a  sunilar  piece  of  furniture  would  do  if  made  and  decorated  with  as 
modi  earring ;  to  say  nothing  of  the  impossibility  of  our  mechanica  at  present  equalling 
the  merit  of  nraeb  of  the  ancient  carved  work. 

Still,  we  most  beg  to  repeat,  that,  although  such  furniture  has  an  interest  from  its  sic- 
gularity  and  htftorical  associations,  yet  the  magnificence  it  is  cakmlated  to  exhibit  is  of 
a  gloomy  cast,  and  rather  carries  us  back  to  unrefined  and  semi-barbaroua  times,  than 
keeps  pace  with,  and  forwards,  real  unprovement  in  taste,  having  no  kind  of  iiKrinaic 
snperiority.  There  are  in  London  certain  upholsterers  who  particularly  deal  in  this  an- 
eieot  iomitare,  the  procuring  of  which  forms,  indeed,  a  particular  line  of  business ;  oth- 
ers prefer  making  designs  of  a  novel  kind,  avoiding  exact  imitations  of  any  old  styles.. 
This  subject  will  be  exemplified  in  the  wood-cuts  of  furniture. 


CHAPTER  X. 

rUSNITUBB   OP  THS  PBIITCIFAL  IPABTHBRTS. 

low.  A  com]dete  list  of  fhrniture  will  be  found  at  the  end  of  this  section ;  and  the 
AUowing  pages  will  contain  descriptions  of  all  the  principal  articles,  with  remarks  cal> 
dilated  to  facilitate  :m  acquaintance  with  their  various  qualities. 

SiCT.  i.— WINDOW  CUBTAINS* 

1091.  Window  coitauis  add  mnch  to  the  comfort  and  elegance  of  apartments ;  eon- 
aid^rahte  taste  and  jndginent  are  exercised  in  designing  them  of  the  most  agreeable 
forms,  aod  adapting  Uiem  in  the  most  judicious  manner  for  the  several  placea  to  whidi 
ihej  are  deBtiaed.  Their  nse  is  either  to  add  warmth  to  the  apartments  by  exdndinji; 
the  draaglits  of  cold  air;  to  exclude  the  rays  of  the  sun,  which,  in  summer,  are  injuri- 
ous to  famttufe ;  to  keep  oat  insects ;  or  to  prevent  persons  seeing  into  the  house ;  and» 
aoeording  to  these  several  purposes,  and  the  nature  of  the  apartments,  the  quality  of 
the  matwials,  and  tbe  manner  of  hanging  them,  most  be  determined. 

lOSt.  In  tkis  anaUfyy  partteularlyf  wtniow  curtairu  art  nuessary  to  exdude  du  cold  otr, 

which  presses  in  firom  the  windows,  especially  in  winter,  when  the  fires  are  burning, 

however  ckise  the  seshes  may  be  made.    But  there  is  another  cause  for  the  cold  pro- 

eeeduig  from  windows,  which  is  not  generally  thought  of.    The  warm  atr  in  the  room, 

which  always  ooeopies  the  upper  part  next  the  ceiling,  coming  into  contact  with  the 

^aas,  is  eod&d  by  it,  and,  immieidiatefy  descending  in  consequence,  diffuses  itself  through 

the  lower  part  of  tlie  room,  and  is  felt  as  a  cold  current  coming  from  the  windows, 

elthoQgfa  none  nmy  have  entered  that  way.    Curtains  check  tbis  by  partly  preventing 

tbe  warm  air  from  Teaching  the  glass,  and  partly  by  directing  the  current  sideways. 

Cutains  likewise  hide  the  unsightly  appearance  of  the  shutters  with  .their  fastenings, 

wbeu  closed.    In  vrerm  climates  they  are  used  rather  to  moderate  the  sun's  rays,  or 

to  prevent  the  intnisioa  of  flies ;  and  this  is  theu*  principal  use  with  us,  independent  of 

tlMar  OTBaiiieotal  appearance  in  the  summer  season ;  then,  figured  muslins  are  often  em- 

flcjed  akme. 

1038w  Lights  whiek  is  MoftoMmrabU  to  tht  life  and  health  of  living  beinget  tr  imyprepi^ 
Had  tofurmture,  hy  destroying  its  colours.  It  may  be  observed  that  those  portions  of 
Che  foniitiiTe  of  a  rcM>m,  particularly  when  of  dyed  materials,  on  which  the  sun  is  per- 
■itted  to  shine,  wifl  bemnch  faded,  while  those  parU  which  have  not  been  so  exposed 
■ay  letain  their  original  brightness. 
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103-1.  Tht  cffeel  ofthi  «un'j  rayi  upon  oU  colOau  ma;  be  mentioDed  as  an  esceptioo  tc 
this  rule ;  for  pictures  painled  in  oil,  which  are  put  away  with  their  faces  turned  to  ihe 
wall,  change  niDch  more  than  when  hung  up  and  exposed  to  the  light ;  it  may  also  be 
observed,  that  those  parts  of  walls  which  have  been  long  cotered  by  pictures  or  mirroti 
have  changed  ajid  become  darker  than  the  rest :  oil  paint,  therefore,  does  not  «ufler  from 
Ihe  sun's  rays.  Water-colour  drawings,  however,  suffer  much  from  being  always  ex- 
posed to  the  light ;  and,  when  valuable,  should  be  defended  by  a  silk  screen,  to  cover 
Ihem  when  not  required  to  be  seen. 

'  I,  which  may  be  used  in  the  bedroODu 
of  small  houses,  or  in  cottages,  coDsista 
merely  of  two  pieces  of  dimiiy,  printed 
calico,  muslin,  or  other  materiEil,  of  the 
proper  length  and'widih,  nailed  to  the  top 
of  the  &T(£itrave,  or  to  a  piece  of  wood 
(listened  up  on  purpose,  as  in  fig.  ifli, 
a,  and  kept  back  in  the  day  by  being 
looped  ap  oq  each  side,  by  a  cord  fixed 
on  the  aides  of  the  window.  TIus  cur- 
tain may,  if  thought  proper,  have  some 
kind  of  border  at  the  top,  with  or  witboni 
a  fringe,  as  in  fig.  161,  b. 

Anolher  limplt  mode  is  to  have  the  cur- 
piece  to  draw  T 
up  by  means  ff 
of  hues  and  ■i 
pnDejs,  as  mfig.  IBS-  To  eObct  this,  a  pulley  ia  ' 
each  end  of  a  flat  piece  of  wood  as  long  as  the  window 
ia  wide ;  and  another  pulley  is  let  into  the  wood,  so  as  to 
divide  the  lath  into  two  equal  parts.  The  cnrtain  is  nailed  to  this  wood,  and  pieces 
of  tape  are  then  sewed  down  the  curtains  at  the  two  sides,  and  also  ;ust  nnder  the  mid- 
dle pulley,  and  there  a  number  ofrings  are  fiied.  Throueh  these  rin^c*  are  passed  three 
cords,  which  go  over  the  pulleys,  and  are  then  fistened  together ;  by  means  of  these 
cords  Ihe  curtains  can  be  raised  or  lowered  at  pleasure.  The  boards,  with  the  pulleys, 
may  be  concealed  by  a  lath  covered  with  a  border,  and  having  a  small  valance ;  these 
are  called  by  upholsterers  fettooa  curtains,  and  were  very  general  before  the  French 
manner  was  introduced  of  making  them  slide  on  a  rod. 

1036.  The  general  tnodt  of  hanging  eurlaint  at  preimi,  in  the  belter  sort  of  rooms,  it  by 
having  rings  at  (he  top  of  the  curtains,  passing  over  a  rod  stretched  across,  by  which 
each  half  of  the  curtain  ia  drawn  to  one  side  of  the  window,  as  in  fig.  168,  A.  This 
cnrtain  rod  may  either  be  visible,  or  may  be  concealed  by  a  cornice,  vafiince,  or  drapery. 
When  it  is  intendedtobevisible,lt  ismade  thicker,of  wood  or  brass,  and  is  then  termed 
a  fole .-  when  il  is  not  to  be  visible,  it  is  made  thinner,  of  iron  or  brass.  The  cHrtain 
pole  ia  supported  at  ea^  end  trr  an  iron  bracket  screwed  to  the  architrave  of  the  win- 
dow, as  in  fig.  16S,  B. 

1037.  7%c  betl  mtOod  of  canting  rA«  eurlaint  U  opm  is  the  fallowing ;  on  esidi  end 
r-  of  the  brass  certain  rod,  <,  1, 

163,  C,  are  pulleys,  one  at  a, 
and  two  at  Ihe  other  end,  i,  e, 
A  line,  il,  passes  over  the  poDey 
b,  then  over  (hat  at  a,  artd  aner 
going  over  the  pulley  e,  retDim 
down  by  h,  to  join  i,  by  |)assbig 
over  the  wheel  in  the  Ihtle  bras 
nek  which  ia  placed  at  *,  and 
d  screwed  on  the  architrave,  or 
otherwise  fixed.  Each  comer  of 
the  curtaina,  where  they  meet,  im 
attBt±ed  to  rings,  /,  g,  which  slide 
on  the  curtain  rod.  By  coi  " 
iDf  the  motion  of  tbia  liDe  oi 
pulleys,  it  nmst  be  evideoi  inw 
when  it  ia  drawo  down  by  poUini 
at  h,  the  cnrtain  attached  belww 
the  rod  to  the  ring,  g,  muat  move 
towards  c,  and,  eonseqnently 
,  while,  at  the  same  time 
other  curtain,  fixed  shove  die 


J  open; 
I  Uie  otl 
?J     lod  to 


T  moving  i 


t/.n 


a  contrary  direction 
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Eacb  end  of  the  curtain  is  fixed  to  tlie  under  ude  of  the  projeetinf  lith,  tV  by  aerewe. 
This  cartain  rod  aad  pulleys  may  be  made  of  hard  wood  ihatead  of  brass.  It  is  to  be 
obaerred,  that  each  curtain  most  be  large  enougb  to  lap  over  the  other  some  inches  in 
the  centre,  to  ezclnde  the  draa^t. 

1038.  Benia  ikt  rwd  <m  wkUk  the  emriuin  slideif  there  ie  generally  a  piece  of  the  mnu 
mmtertMl  wiik  ike  cwruuMf  emlled  «  eo^aiice,  suspended  before  it,  to  conceal  the  rod,  and 
likewiae  the  soflH,  or  nnier  side,  of  the  architrave.  This  valance  gives  great  richneas 
and  ^Duh  to  the  window ;  but  when  the  rooms  are  low,  they  should  not  be  deep,  as  they 
then  hide  much  iii  the  light :  oa  the  contrary,  when  the  windows  are  very  lofty,  they 
nre  often  nselol  in  modenting  the  too  great  glare  of  light.  Valances  are  contrived  in 
a  vast  variety  of  modes,  on  which  depends,  in  a  great  measure,  the  style  of  the  window. 

Sometimes  they  are  made  in  the  form  of  festoona,  and  are  ^.^.^^ _Po/» 

then,  by  upholstererSy  teimed  irmferiu :  the  festoon  itself  is 
called  the  nn^,  and  the  end  that  hangs  down  is  termed  the 
tea/.-  see  fig.  164.  These  are  freqaently  ornamented  nith 
fiingesy  taawls,  and  cords,  in  varioos  ways.  This,  tiiiiofa  is 
the  fonner  Frencii  sQrle,  was  introduced  some  years  ago,  as 
being  mnch  riicher  and  more  elegant  than  ours ;  at  preaent  it 
is  1^  used,  and  what  are  called  fifeiv^nces  are  more  gen- 
erally pal  up ;  these  haibonr  less  dust,  from  the  folds  being  perpendicular.  Lately,  mas- 
siTe  bvass  rods  and  large  rings  have  been  much  in  fiishioa ;  also,  rich  gilt  cornices  over 
the  valances. 

1039.  The  mmterwU  for  toindaw  curtains  must  necessarily  vary  with  the  apartments 
where  th^  are  to  be  used ;  but,  independent  of  the  difierenoe  of  expense,  the  choice  of 
their  qualities  depends  upon  several  considerations.  In  forming  graceful  drapery,  the 
material  is  cf  great  importance.  It  is  impossible  to  form  them  well  of  stifibned  mate- 
rials, saeh  as  highly-glazed  calicoes,  which  will  not,  of  theraaelTes,  fUl  into  graceftil 
ftilds,  aad  must  consequently  have  a  stifi*  appearance.  Pliability  of  the  material  is  es- 
sential ;  aad,  for  this  purpose,  silk  and  fine  cloth  are  considered  the  best  substances.  In 
drawing-rooms,  plain  ooloared  satin,  or  figured  damaaks,  bear  the  first  rank  for  richness. 
Lutestring  and  tabarets  next,  though  Uiey  do  not  make  so  good  drapery.  Salisbury  flan- 
nel, fine  doth,  or  cassimer,  are  sometimes  used.  For  eating-rooms  and  libraries,  a 
material  of  more  substance  is  requisite  than  for  drawing-rooms ;  in  these,  moreen  is 
most  usually  enq>layed.    When  chintses  are  used,  they  should  not  be  much  glazed. 

1040.  One  inconvenience  m  ike  elegant  French  draperies  was  the  great  skill  and  taste 
required  to  put  them  up  well ;  and  it  is  said  that  the  cutting  out  of  this  part  of  npholster- 
ers'  work  was  kept  as  much  as  possible  a  secret,  and  seldom  taught,  even  to  their  ap- 
prentices.   A  book,  called  the  "  Upholsterer's  Accelerator,''  gives  rules  for  this  purpose. 

1041.  The  meamer  gf  looping  orfasiemngup  the  curtains  ts  Me  day  is  varied,  by  hanging 
ihem  over  a  laiige  ornamented  brass  pin,  by  an  Ornamented  brass  band,  or  by  silk  cords 
and  tasaels.  It  re^pures  some  taste  to  dispose  the  folds  properly,  and  some  housemaids 
excel  oUiere  in  this  part  of  their  do^.  The  cokrars  of  window  curtains  ahoukl  har- 
naonize  with  the  rest  of  the  room,  as  well  as  with  the  ricbnei^  of  the  materials.  When 
we  say  harmonize,  we  do  not  mean  they  should  correspond,  or  be  the  same,  but  that 
there  should  not  be  any  violent  contrasts,  and  that  the  colours  ahould  agree  with  each 
other.  As  the  sunshine  causes  the  coloars  of  window  curtains  to  fade,  they  should, 
when  convenieDt,  be  taken  down  in  the  summer,  and  muslin  cuztains  only  kept  up. 

104S.  The  designs  far  window  curtains  have  been  almost  infinite ;  but  it  must  be  al- 
lowed that  our  neighbours  the  French  have,  nntil  lately,  displayed  more  taste  in  this  de- 
partment of  domestic  decwation  than  our  upholsterers.  The  present  fashion  for  plain 
or  ]»ped  Talances  rendera  this  easier.  We  proceed  to  give  some  examples  of  the  usual 
style  of  window  cnrtains. 

1043.  Fig.  165  is  an  example  of  a  window  cartain  with  cornice  and  valance,  in  the 
style  very  preralent  in  the  present  day.  The  cornice  is  carved  and  highly  gilded,  from 
which  descends  a  deep  rich  fnnge.  There  is  a  double  set  of  curtains ;  one  of  some  ot 
these  rieh  aatenals  mentioned  above  for  the  erening,  and  another  of  figured  mnalm  for 
thedM. 
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tig.  W  is  another  design  for  a  cornice  and  a  piped  valance. 


nmnTutu  of  tri  rRtsciTAh  AnMTtttim. 
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1M4.  Xiu&i  cktAbu  ira  ahnott  alwayi  nsed  in  the  beat  namm  in  ■dditkn  U  ta 
■wod  tbick  cnrUins.  Tbe;  serre  to  Btuide  and  protect  tba  ooloora  or  the  othna  frwa 
HiB  dnat  nd  nni,  and  hare  a  clean  and  rich  appearance.  The  moalio  ia  richly  OtnmtA 
In  large  patten*,  and  manj  perBona  in  samuier  take  down  the  principal  eoitaliia,  loav- 
fatfODlyUuNe  ormDalin;  these  are  nselhl  to  keep  ont  the  Aiea  when  the  windows  am 
open.  Cnrtaina  (br  tbts  pnrpoae  are  Aometimes  made  oT  an  Ofea  nettiag,  which  ia  ytrf 
dnnlfe. 

SicT.  n. — winnow  buhdi. 
IMS.  yfhdne  not  UinU  are  either  furexclnding  the  aaa'araTaiOrfoTpTeTentinf  any 
MM  ^aaamg  fiom  aeeing  into  BpaitmeDta ;  at  the  same  time  pennittini  a  view  liam 
withm.    For  the  first  purpose,  they  an  either  onteide  oi  inside  blinds. 
IM6.  Omtriit  Uit^t  bate  been  alieady  treated  of  in  p.  BO. 

1M7.  Ar  auidt  cu»  ititi*,  the  Veuitiao  are  eometimes  uaed,  when  it  i*  reqniaite  to 
od^a  tbe  aoB  texy  etbetmtlj.  These  consist  of  a  number  oT  thin  laths  lyiag  boti- 
niaUy,  genenlljr  painted  green,  and  hsTins  two  pieces  of  tape  atretchinc  aeroes  tbem 
isBi  tap  to  bott4Mii|  by  whica  Ibey  are  moved,  and  open  to  any  degree,  so  as  t«  let  is 
■on  er  lees  ligbt.  Theae,  when  jUaoed  inside,  do  not  shut  out  the  rays  of  the  son  so 
irnitklrtj  a«  when  pot  ootside  the  sash  i  snd,  ihon^  they  sie  more  accesaiUe,  tbsy 
km  the  nKonvenieace  of  darkenbg  the  room  too  much. 
IMS.  The  ntiMt  msnal  kind  for  the  inside  are  Holland  blinds,  which  aie  eilber  pUii 
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rolling  blinds  without  springs,  or  spring  rolling  blinds.  The  HoUand  is  a  partidobnr^ 
strong  linen,  woven  on  purpose,  the  osual  width  of  windows.  The  common  roBer  Uind 
is  simply  nailed  on  to  a  wooden  roller,  the  lower  end  of  the  blind  being  kept  distended 
by  a  lath  passing  throngh  a  broad  hem.  The  roller  at  the  top  turns  upon  piyota  at  each 
end.  At  one  end  is  a  wooden  or  brass  pulley,  orer  which  a  smooth  c<»d  passes  in  a 
grooTe,  and  extends  also  over  the  small  wheel  of  a  puUey-rack  fixi^d  on  the  head  of  the 
sash,  and  which  is  so  constructed  that  the  oord  can  be  tightened  when  it  beoemes  abck. 
By  pulling  this  endless  cord  the  blind  is  raised,  and  is  pulled  down  by  a  shint  eord  and 

tassel. 

1049.  Spring  rolling  bli$tds  have  a  wire  spring  inside  a  tin  roller,  which  acts  so  as  to 
turn  it,  and  the  blind  is  raised  up  by  merely  puUing  a  cord :  these  are  mudi  more  ex- 
pensive than  the  common  roller-blind,  which  has  th»  advantage  of  greater  airapiicity, 
and  being  less  apt  to  be  out  of  order. 

1050.  Sun  blinds  are  likewise  made  of  hnenpahded  at  traimpartncif ;  and  aome  of 
these  are  extremely  beautiful,  representing  scenes  in  nature,  either  landscapes,  interiors 
of  buildings,  or  arabesques,  and  are  particularly  oonvenient  when  it  is  desirable  to  ex- 
clude the  view  of  disagreeable  objects.  They  are  put  upon  rollers  in  the  same  manner 
as  other  blinds,  being  painted  in  varnish  that  does  not  crack  in  rolling. 

1061.  SJmt  blinds  to  prevent  seeing  in,  generally  reaching  half  \xp  the  lower  sash,  are 
sometimes  made  as  low  curtains,  of  muslin,  with  a  fri]l»  and  stretched  on  a  brass  rod 
across  the  window ;  but  the  better  houses  have  either  Venitian  blinds  of  short  perpen- 
dicular laths,  or  blinds  made  of  woven  wire,  or  pierced  zinc,  put  into  a  mahogany  frame. 
Woven  wire  makes  an  excellent  blind,  being  desirable,  and  admitting  of  being  orna- 
mented by  painting  in  oil  upon  it.  They  are  not  apt  to  be  out  of  order,  as  is  the  case 
with  Venitian  blinds,  without  great  care. 

Sect.  III. — cabfsts  Ann  rvos. 

1052.  In  no  country  are  carpets  in  such  general  use  for  covering  the  floois  as  io  Ekig- 
land.  In  Asia,  where  they  were  first  invented,  they  are  seldcxn  used  except  to  sit  or 
sleep  upon.  Before  the  use  of  carpets  the  floors  of  the  best  houses  in  Europe  were  laid 
with  oaken  boards  in  the  manner  called  marqu^terief  and  they  were  generally  kept  bigfaly 
polished  with  wax,  which  sometimes  caused  them  to  be  unideasantlv  diraery.  It  is 
scarcely  yet  a  century  since  the  first  appearance  of  caipets  in  this  kingdom ;  and  at 
present  it  is  computed  that  in  England  and  Scotland  there  are  two  hundred  millions  of 
yards  in  constant  wear. 

1053.  The  tnanufaeture  of  carpets  wet  inirodaced  into  France  from  Persia  by  Henry  IV., 
and  a  magnificent  royal  manufacture  exists  at  present  at  Aubusson,  in  the  south  of 
France,  where  carpets  of  the  most  superb  description  are  made,  in  the  manner  of  velvet, 
and  also  in  that  of  the  tapestry  of  the  Grobelins.  They  are  generally  ornamented  with 
designs  after  the  antique  arabesque.  But  these  luxurious  articles  are  necessarily  con- 
fined to  the  opulent ;  aud  a  great  majority  of  the  people  of  the  middling  classes  in  Fhmce 
scarcely  know  the  use  of  carpets,  whieh  are  so  general  with  us,  tiled  floors  being  the 
moat  common  among  them.  Of  late,  however,  the  great  influx  of  English  has  caused 
carpets  to  be  introduced  into  public  hotels  and  lodging  houses,  from  which  they  are 
spreading  more  generally. 

Near  to  Brussels  there  is  a  manulhctoiy,  where  every  kind  of  carpel  ie  well  imitated, 
from  Persian  to  Scotch.    In  America  carpets  are  universally  used  as  in  BrilainL    The 
best  carpets  are  composed  all  of  dyed  wool :  some  have  parts  made  also  of  hemp.    They 
are  wrought  in  fanciful  patterns,  varying  in  their  style  according  to  the  place  of  maiin 
iactnre. 

1064.  Carpets  are  of  two  kinds:  that  of  double  fabrics,  consisting  essentially  of  two 
distinet  webs  woven  at  the  same  time,  and  firmly  decussated  tt^etber  by  the  woof 
threads.  Hence  the  ibrm  of  the  pattern  is  the  same  on  the  two  sides  of  the  doth,  only 
the  colonn  are  reversed,  so  that  what  is  green  on  one  side  becomes,  perhapa,  red  or 
black  upon  the  other,  and  vice  versA.  The  smaller  the  figures  the  more  frequent  the  de- 
cussations, and  the  firmer  and  more  durable  the  fabric.  The  other  kinds  have  a  raised 
pile  on  one  side  like  that  of  velvet. 

1056.  Turkey  and  Persian  carpets.  This  exoeUenl  maanfaeture  originated  in  Persia, 
Hindoetan,  and  Turkey,  from  whence  many  were  ibnneily  imported  into  Europe,  as 
they  are  now  occasionally,  being  brought  chiefly  from  Sn^yma.    They  were  long  one- 

2 nailed  for  richness  of  fabric  and  pattern,  though  at  present  the  mamifactories  oa  the 
'ontinent  produce  some  that  are  not  inferior.  These  kinds  are  woven  with  a  soft  pile 
somewhat  similar  to  velvet,  and  some  of  the  richest  of  the  Persian  have  floss  silk  nuxed  j 
with  the  wool.  The  manufacture  of  Turkey  carpet  was  brought  to  England  in  1760  by  , 
two  workmen  from  France,  and  through  the  exertions  of  Mr.  Moore,  seoretaiy  ta  iht  ^ 
Society  of  Arts,  was,  after  some  difltoidty,  brought  to  great  perfection.  These  aore  tmj  j 
frequently  used  in  good  dining-rooms,  being  exoeedingly  warm  and  durable,  bol  frooa  s 
their  great  weight,  aro  diflkult  to  shake.  They  are  made  in  one  pieee,  aemetiiftae  ewaa  : 
eijl^t  or  ten  yards  long,  and  five  or  more  wide.  ^ 
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lOM.  BniMtU  cvpets  are  not  made  la  laiye  sqnaies,  ba^  in  piecea  abOQtaeTen  ei^Uw 
wide.  The  basis  ia  composed  of  a  warp  and  woof  of  strong  linen  thread ;  worsted 
Shreads  are  also  interworen,  which  are  fonned  into  loope  by  means  of  wires ;  and  these 
form  the  pattern,  the  linen  tiireada  not  being  visible  on  the  surfiuse.  When  well  made 
thej  are  rery  durable,  and  being  at  the  same  time  elegant,  they  are  at  present  mnoh  in 
request  £or  the  good  apartments,  the  kinds  mentioDed  proTiously  being  much  more  ex« 
pensiTe.  Tbey,  however,  vary  much  in  quality:  the  best  kind  ought  to  weigh  1|  lb. 
per  yard ;  bat  of  late  they  have  been  manufoctuied  in  a  slighter  manner,  and  often  do 
not  weigh  li  lb.  per  yard.  There  is  also  a  Toumay  carpet  veiy  similar.  The  names 
of  our  caipets  do  not  always  denote  either  the  preaent  or  the  original  place  of  manufao- 
tnre.  Oor  Bniaeels  carpets  are  made  chiefly  at  Kidderminster.  What  are  called  Kid- 
denninster  carpets  are  mostly  made  in  Scotland  and  Yorkshire ;  and  it  is  not  known 
that  what  we  call  Yenitian  carpeting  was  ever  made  in  Venice. 

1057.  Wilum  ettrpets  diflfer  ijrom  the  Brussels  ia  this :  when  the  wires  upon  which  the 
loope  are  formed  are  drawn  out,  the  worsted  loopa  are  out  through  with  a  sharp  knife, 
and  then  tbey  form  a  pile  in  the  manner  of  plush  or  velvet.  The  basis  is  linen.  This 
nianufacture  was  introduced  into  this  countiy  through  the  exertions  of  Lord  Pembroke; 
and  they  bare  the  advantage  of  bein^  executed  in  veiy  beautiflil  designs.  In  the  Ra^ 
WUton  the  pile  is  r^sed  higher  than  in  the  common  Wilton. 

1058.  Vdoei  pile  corpete  are  a  kmd  lately  introduced,  resembling  the  texture  of  the 
Wilton,  bat  superior  in  Tichness  of  pile  and  the  colours.  They  are  sold  at  from  ten  to 
fourteen  ahiUings  a  yard.  Nothing  can  surpass  their  beanty  and  rich  efibct,  and  they 
are  of  Cngliah  manufactore. 

1059.  Axmiiuur  e«rpeU,  so  named  from  the  town  in  Devonshire  where  they  are 
chiefly  mannfectared,  are  woven  in  one  entire  piece,  and  are  executed  in  very  beauti- 
tiil  designs,  several  persons  being  employed  at  the  same  time  in  working  the  coloured 
patterns.  The  mannfactnry  was  established  in  1755.  The  warp  and  shoot  are  of  strong 
Unea,  and  numerous  small  tufts  of  difierently-coloured  worsted  are  fixed  under  the  warp 
and  secnied  by  the  shoot.  The  process  of  weaving  them  is  tedious :  hence  the  carpets 
are  necessarily  expensive,  and  the  whole  quantity  numnfactured  ia  not  considerable. 

1060.  KiddermimtUr  earpeU  are  composed  of  two  wooUen  webs,  which  intersect  each 
other  in  such  a  manner  as  to  produce  definite  figures.  In  carpets  of  two  plies  the  warp 
and  woof  appear  on  the  same  side,  and,  of  course,  on  the  two  sides  the  oobore  are  re- 
versed, as  the  waip  or  woof  appears.  Three-ply  carpets  have  lately  been  made,  in 
which  the  woof  shows  the  figure.  These  carpets  are  made  in  squares,  to  suit  rooms  of 
various  sizes.  There  are  various  qualities  according  to  the  price,  which  varies  from 
U.  Bd.  to  Z9.6d.  per  yard.  The  cheapest  are  very  loosely  woven,  having  the  woof  much 
thimier  than  the  warp ;  these  soon  wear  out :  the  best  are  closely  woven,  and  have  the 
warp  and  woof  of  equal  strength. 

1061.  Common  Scoick  carpets  are  among  the  cheapest  kinds,  and  are  often  confounded 
with  the  Kiddenninster. 

The  tJarec  mperul  Scotch  carpet,  which  is  coming  much  into  vogue,  is  reckoned  by 
many  to  he  httle  inferior,  in  texture,  look,  and  wear,  to  the  Brussels,  though  much  cheap- 
er.    It  is  made  chiefly  at  Kilmarnock. 

1062.  ITk^  coiTef  is  a  veiy  strong  and  cheap  carpeting,  lately  introduced.  It  is  yard 
wide,  aboat  three  shillings  a  yard,  aU  wool,  and  superior  in  wear  to  Kidderminster,  but 
only  woven  yet  in  stripes  and  checkers. 

1068.  Vadtian  carpets  are  of  the  simplest  kind,  the  texture  of  which  is  plain :  a  striped 
wooUen  waip  on  a  thick  woof  of  thread  made  of  hemp,  cotton,  or  woollen ;  and  the  waip 
is  so  thick  as  to  cover  entirely  the  woof. 

When  the  warp  is  hemp  this  cuts  the  woof^  and  occasions  the  oarpet  not  to  be  dura- 
ble :  a  cotton  warp  is  better ;  the  best  Venetian  carpets  are  all  of  wool.  A  simerior 
sort  is  called  damask  Yenitian,  which  partakes  of  the  character  of  Venitian  and  Kid* 
dermittster.  Yenitian  carpeting  is  used  chiefly  for  bedrooms  and  stair-carpets,  the  dust 
adhering  less  to  them  than  to  othera. 

1064.  CarpeU  made  entirefy  ofhtmp  were  at  first  imported  from  Russia,  but  are  now 
made  here :  they  are  extreme^  cheap  and  durable,  but  they  have  this  disadvantage, 
that,  when  soiled  by  the  feet,  they  cannot  be  cleaned  completely  by  the  usual  brushing 
given  to  a  wooDen  carpet :  they  are,  however,  useful  in  passages,  ofiloes,  or  places 
where  a  cheap  carpet  is  required  merely  to  deaden  sound,  and  where'  the  appearance  is 
not  importSBL    They  are  sometimes  sold  as  low  as  6<2.  a  yard,  yard  wide. 

1065.  An  exeelUnt  covering  far  ike  floors  of  offices  and  lusiness  rooms  is  now  made  of 
eocoasftf  Sire.  It  ie  woven  open,  to  let  the  dust  pass  through,  and  it  is  extremely  du- 
iMe  and  cheap :  S#.  a  yard,  yard  wide. 

1066.  A  coarse  kind  of  caipet  for  covering  stair-carpets  is  likewise  made  of  New  Zta- 

1067,  Drugget  in  a  coarse  woollen  cloth,  sometimes  all  wool,  and  sometimes  the  woof 
wool  and  warp  flax  thread.  They  are  stronger,  and  have  less  nap  than  baize,  and, 
among  other  usee*  are  employed  occasionally  as  floor-cloth  or  .cheap  carpeting,  or  te 
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^^  ^t,x^  t^na&e  tbey  are  woyen  from  a  yard  and  a  half  to  two  ?anl« 

tad  «  ^^J^^~^  z^  -  ^^nc  lately  introduced :  being  painted  in  rich  colonra,  and  ycij 

MiM  druggm  "  ^  ^^^  g^^  substitute  for  carpets  in  small  apartments.    It  fa 

***  ■^*?Sfwrd'«S  fcalf,  and  even  two  yards :  the  price  rery  low. 

*****  ^  T  T!!^r'Jbiiii-w  <*rftu^  the  most  complete  way  is  to  fit  them  into  an  the  recesaea 

1088   in  '••^  jij^  j3  ^8o  the  most  expensive,  since  not  only  all  the  carpet  seen 

^  ^^y'^AAtmik  I*  dtfifw'  fw"  ^  ^^^  upholsterer,  but  likewise  all  that  is  cut  to  waste, 

^h«i    .   ^ZZ^  ^mu^menXA,  is  a  good  deal.    Where  economy  is  an  object,  the  carpet 

**'^  iiftMriiMSong.  according  to  the  shape  of  the  room,  but  not  fitted  into  the  re- 

"^^       jSH  tfc*  boards  round  the  sides  mav  be  left  bare,  or  be  painted  in  oil,  or  covered 

^''^^Kn^K  kaiw,  dmgget,  Ac. ;  or,  lastly*  as  a  still  more  economical  mode,  there 

^TjiTa  ^^w^Iw  <»Jy  of  carpet  round  the  room,  and  the  middle  part  may  be  covered 

T^\  r^ii;M«i«  painted  or  hot,  which  will  look  as  if  the  latter  covered  the  middle  of  a 

JLl  .wi*I^^*aw*  this  has  the  advantage,  particularly  for  bedrooms,  that  it  is  easily 

ta^  w  V  fci*  sliaken  and  dusted.    With  respect  to  the  economy  in  not  fitting  carpets 

taTMtwi^  «5w«  square  or  oblong,  they  can  have  the  wfong  side  turned  up  for  a  time  to 

Hw  *>*  'i'<4»^«'  a**®*  ^***ch  cannot  be  done  when  the  carpels  are  fitted  in ;  and  they  may 

uL^ti^  b*  reversed  in  their  position,  which  will  make  them  wear  more  equally.    Thus 

rV^in^  c«rpet  may  have  its  position  changed  eight  times,  and  an  oblong  one  foyr 

j^^ll^whereas  a  carpet  fitted  to  the  room  cannot  be  altered  in  its  position,  except  the 

jji<iMtwx^w*  should  be  exactly  S3rmmetrical,  which  is  seldom  the  case. 

tS^  Jn  the  toear  of  carpets  much  depends  upon  the  manner  in  which  they  are  kept 
ff^ti  I  if  the  dust  is  suffered  to  accumulate  too  long,  they  require  to  be  beaten  with 
miigh  force,  which  breaks  the  threads.  In  some  cases  they  are  scoured ;  but  this  is 
^^iv  apt  to  injure  their  texture.  It  is  important  to  the  preservation  of  carpets  that  the 
iMids  of  the  floor  be  well  laid ;  if  they  have  not  been  properly  seasoned  when  they  were 
lud  down,  they  sometimes  turn  up  at  the  edges,  and  occasion  ridges,  which  wiU  cut  the 
carpets,  and  cause  them  to  wear  there  soonest.  As  soon  as  a  carpet  begins  to  wear, 
its  position  in  the  room  should  be  altered,  that  every  part  may  be  worn  dike.  Thick 
and  heavy  carpets  do  not  require  to  be  nailed  down ;  but  those  that  are  thin  usually  re- 
miire  nailing  in  sitting-rooms,  otherwise  the  edges  curl  up  and  are  inconvenient ;  but  if 
they  are  well  nailed  at  first,  and  stretched,  after  a  month  or  two  they  will  lie  flat  with 
fewer  nails,  so  that  they  may  be  easily  taken  up  to  be  beaten.  The  air  of  a  sitting 
apartment  is  materially  injured  by  the  dust  being  suffered  to  accumulate  under  the  carpet. 
Every  time  it  is  swept  a  cloud  of  dust  rises  and  mixes  with  the  ahr ;  and,  although 
this  is  scarcely  visible,  it  proves  injurious  to  the  lungs.  Carpets  in  bedrooms  are  sel- 
dom nailed  down,  and  never  ought  to  be,  that  they  may  be  frequently  beaten  and  brushed. 

1070.  The  size  of  the  patterns  should  be  suited  to  that  of  the  apartments.  Large  pat- 
terns are  only  fit  for  large  apartments,  and  small  patterns  are  more  easily  mended : 
those  with  geometrical  figures  have  this  advantage,  that  pieces  may  be  let  in  where 
parts  are  worn,  which  is  more  difficult  in  irregular  patterns.  It  is  also  economical  to 
have  several  of  the  carpets  in  the  house  of  the  same  pattern,  as  those  of  bedrooms,  pas- 
sages, dec,  that  one  may  mend  another. 

1071.  The  colour  of  carpets  should  be  well  attended  to ;  and  much  taste  is  required  to 
choose  patterns  and  colours  that  are  the  most  suitable  for  the  apartments  where  they 
are  to  be  put  down.  In  this  fashion  will  generally  be  followed ;  but  it  is  very  necessaiy 
to  consider  also  the  nature  and  use  of  the  apartment,  and  style  of  the  furniture.  In  the 
richest  carpets,  intended  for  the  best  apartments,  the  style  is  usually  gay  and  splendid : 
for  parlours,  the  Turkey  and  Persian  patterns,  having  a  richness  of  effect  without  any 
conspicuous  or  distinct  figures,  are  meferred ;  and  for  sitting-rooms  and  libraries,  some- 
thing of  a  quiet,  though  not  too  dark  character,  is  preferable.  Carpets  with  only  two 
colours  are  often  very  elegant ;  but  they  easily  show  any  stains  on  them,  and,  conse- 
quently, do  not  wear  so  well  as  when  there  is  a  sprinkling  of  a  few  more  colours  inter- 
mixed, the  spots  of  colour  assisting  to  disguise  those  arising  from  stains.  It  e^iould  be 
observed,  likewise,  that  some  colours  are  more  liable  to  fade  than  others. 

Those  who  would  be  thrifty  should  have  their  carpets  mended  with  the  needle  in 
time,  when  they  begin  to  wear ;  and  this  may  be  done  somewhat  in  the  manner  of  em- 
broidery, making  use  of  proper  coloured  worsteds  to  make  out  the  pattern :  a  precaaUon. 
however,  which  is  seldom  taken. 

1072.  Hearth  rugs  are  to  save  the  carpet  near  the  fire,  where  it  is  most  liable  to  be 
worn,  and  likewise  to  afl^ord  greater  warmth  and  softness  to  the  feet  at  that  place. 
They  vary  much  in  style  and  price,  and  should  be  chosen  to  suit  the  carpet  in  colour 
and  degree  of  richness ;  but  they  are  too  well  known  to  need  particular  description. 
Where  economy  is  much  an  object,  a  piece  of  carpet  of  the  same  pattern  as  that  of  the 
room  may  be  used,  with  some  border  sewed  upon  it. 

1078.  J)oor  Mats. — These  articles,  used  for  wiping  the  dirt  from  the  shoes,  are  made 
of  various  materials.  Those  placed  in  the  entrance  of  the  hall  are  of  a  coarser  and 
rougher  kind ;  others,  of  a  finer  sort,  are  placed  at  the  foot  of  staircases,  and  at  the  eife> 
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tnne«  of  apattmeoU.  A  Tei7  coarse  mat,  of  Oermai]  origin,  called  g 
h£T«  the  dkjnn  mat,  is  made  of  tarred  rope,  or  of  cocoanul  fibre,  j(g.  ■ 
\7S,  which  is  very  durable,  and  calculated  for  pUces  where  much  I 
dirt  ia  made :  firal  s  rope  goes  roond  Ihe  outside,  to  form  the  bound-  f 
ai7  or  the  mat;  and  Ihe  same  kind  of  rope  fills  up  (he  interior,  in  L 
xig-zag  lines,  being  fixed  with  cord  in  that  position,  or  in  anj  other  H 
pattern  thit  maj  be  aaggested.  As  there  are  interstices  between 
the  ropes,  the  dirt  &lla  down  in  the  esTittes.  and  when  these  are  full 
the  tnit  is  easilf  cleaned  hy  lifting  up  and  shaking.  It  ia  obvious  ili 
ooim[i7,  who  wish  to  be  economical,  coald  easily  construct  mats  uj 
either  of  old  rope,  plaited  straw,  or  anj  similar  material. 

1071  The  most  serviceable  coarse  door  mats  are  made  of  cocosnut  fibre ;  a  finer 
fcini.'  is  made  of  Ihe  same,  with  worsted-coloured  iMrdera,  woxen  so  as  to  have  a  bniab- 
tike  appearance.  A  rerj  cbeap  kind  is  likewise  made  of  straw,  or  of  a  kind  of  tou^ 
grass.  Fine  mats  to  put  before  the  doors  of  apartments  are  mads  of  Indian  grass,  and 
arB  called  frui  malt ;  and  a  Still  finer  kind,  or,  rather,  ruf i,  arc  made  of  the  skins  of 
■heep  with  the  wool  on.  d;ed  and  prepared.  Besides  these,  there  are  merino  fringe 
mats,  fancy  and  worated  mats,  Lapland  skin,  dec. 

lOTb.  Tlu  iHnt  of  tluep  and  lanbt,  mlh  tht  leenl  on,  at  madt  into  rugi  by  a  patent  pro- 
eeaa,  wbk^  w«  shall  deaeribe  ae  one  that  may  be  found  useful  in  certain  situations. 
The  akiiis,  with  the  wool  on,  are  thoroughly  cleansed  from  ail  impurities  and  foreign 
malter  tbat  may  adben  to  them  by  washing  in  running  water,  and  by  scraping  (be  desh 
ude,  in  the  OBOal  manD^,  by  the  knife,  and  by  culling  off  all  the  eilraneoua  and  ragged 
parta,  when  they  are  ready  to  bo  tanned;  for  that  purpose  (hey  are  slretched  upmi 
frames,  and  laid  upon  tniseels  with  (he  flesh  side  upward :  an  infusion  of  sumach,  in 
lbs  proportiou  of  one  pound  to  a  gallon  of  water,  is  then  poared  over  the  skin,  and  lbs 
Uaniiig  mailer  ia  worked  into  the  porea  of  the  skin  by  the  aid  of  the  knife.  When  dry, 
the  rerene,  or  wool  side  of  the  skin,  is  next  placed  upward,  and  thoroughly  washed  with 
a  ttmug  aJltatiiw  lye,  or  soap  and  water,  and  afterward  in  clean  water,  by  which  means 
tba  (Kate  and  filth  are  removed ;  when  dry,  the  skio  ur>dergoes  a  aecood  operation  of 
tiBttliif  with  aumach,  as  before  mentioned,  and,  alter  being  dried,  its  harsh  and  rigid 
aur&ee  is  rendered  smooth  and  aofl  by  rubbing  it  orer  with  pumice-stone.  In  order  to 
djeitofany  etdonr,  before  it  is  taken  off  the  n-ame  its  face  or  woolly  part  is  dipped  into 
atoth  of  the  required  tint,  prepared  in  the  ordinary  manner  for  dying  wool ;  the  wash- 
iog  mn«t  now  again  be  repealed  to  get  rid  of  the  excess  of  colouring  matter  which  ad- 
here* b>  it.     The  skins  ai«  then  dried,  and  trimmed  to  the  proper  shape. 

I07B.  Tku  namt  of  flaor-eloth  it  applied  to  a  manufacture  of  cloth  painted  eter  milh  oil 
<Bfnrt,»oaB  to  be  impenetrable  to  wet :  and  tha  oil-cloth  coreriugs  used  for  tables,  &o., 
-  ne  made  nearly  in  a  aimilar  manner.  A  etout  canvass  ia  chosen,  in  the  first  inslanoe, 
for  flooT-cVoth,  and  Uiis  is  sometimes  of  Tery  Urge  size,  amounting  to  310  or  3S0  square 
tvda,  wttidt  is  the  reason  of  the  large  premises  required  for  this  sort  of  manofactnre. 
Tte  caDvasa  ia  stretched  on  a  strong  wooden  frame,  and,  alter  being  well  sized,  is  nib> 
bed  and  amootlted  down  with  pumice-stone.  Four  coata  of  alifl'  oil  paint  are  then  laid 
on  anccesMrel/,  on  one  side  of  the  canvaaa,  suffering  aach  first  to  dry,  and  then  lluwa 
coata  on  tlie  other  side.  After  this  paiat  ia  quite  diy,  the  cloth  is  detached  from  tba 
frame,  in  order  to  be  printed  in  the  manner  of  calico  printings  for  this  purpose  it  is  rolled 
«p  on  a  roller,  and  tuirolled  as  required  for  the  process.  In  giving  the  surface  pattern, 
stencilllDg  waa  formerly  employed ;  but  printing  with  blocks  is  now.generally  praetiaad. 
The  cobms  employed  in  good  floor-cloth  are  always  white-lead  mixed  with  o<ihTe,  am* 
bers,  and  the  nsaal  earthy  pigments  groond  in  ^Inaeed  oil,  aitd  miied  with  a  little  tor' 
pentine.  In  spuriooa  oil-cloth  whiting  is  sometimes  mixed  with  ihQ  white-lead,  but  audi 
doth  cncka  and  doca  not  wear  well.  It  is  obvious  that  the  number  of  blocks  most  de- 
pend Bpo*.  the  pattern :  the  greater  the  number  of  colours,  the  mors  expensive  will  be 
the  manufacture.  It  ia  reckoned  that  every  square  yard  of  good  floor-cloth  should  wei^ 
3t  or  4^  Iha.,  and  hence  the  quality  of  the  cloth  may,  in  part,  be  estimated  by  the  weight. 
Good  doth,  when  used  for  covering  verandas,  or  other  places  exposed  to  the  weaUier, 
of^t  to  iMt  nine  or  ten  years ;  whereas,  cloth  of  a  spurious  kind  will  decay  in  one 
year.  The  beat  cloth  has  even  been  occaaionaUy  used  in  some  places  for  gutters,  water 
pTDdnciBa  BO  injuriooa  eff'ect  npon  H. 

1077.  Ptar^lalk  U  Utter  for  being  ktft  for  tome  contiderablt  time  before  it  it  \ited,  the 
paint  geOmg  harder,  and  it,  therefore,  is  charged  for  partly  according  to  its  age ;  new 
lMir-<£Mh  Iwing  cheaper  than  Ibat  which  has  been  kept  a  year  or  two.  Thai  for  paasa- 
(Ba  iadiaixed  accoidingto  the  yard  run ;  yard  wide  is  from  St.  id.  to  Ss,  Half  a  yard 
wide,  in  the  Persian  or  Turkish  style  of  design.  It.  3il,  per  yard ;  five  eights  U.  7d. 

Floor-cloth  to  cover  a  room  is  charged  by  Ihe  yard  superficial,  according  to  its  quality, 
Ikat  depending  upon  the  strength  and  goodness  of  the  canvass,  the  number  of  coata  of 
nint,  the  number  of  coloura  in  the  face,  and  the  age  of  the  cloth 
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1078.  lUor-dolh  is  wry  uHfid  m  some  aparimeiUSf  on  account  of  its  inpenetrabiUty  tc 
urater,  and  its  diying  so  soon  after  being  wetted ;  but  water  should  be  sparingly  used  in 
cleaning  it,  and  still  more  should  soap,  for  this  latter  will  cause  the  paint  to  oome  off  by 
dissolTing  the  oil  with  which  it  was  made.  If  not  too  much  dirtied^  floor-cloth  may  be 
kept  clean  by  wiping  it  with  a  damp  cloth,  and  afterward  rublHng  it  well  with  a  dry  doth, 
and  then  with  a  brush  till  it  shines. 

1079.  There  is  a  great  variety  of  styles  in  the  patterns  of  oUrdoUi,  Some  are  made  to 
imitate  marble  casements ;  some  wainscot  boards,  and  some  carpets  of  vaiious  kinds. 
Ttiose  are  best  which  have  several  colours,  and  the  pattern  rather  smalL  When  the 
pattern  is  large,  defects  are  sooner  perceived ;  but,  again,  in  those  which  have  a  large 
pattern  to  imitate  marble,  defects  may  be  repaired  by  a  house  P^ter. 

1080.  Mattifig  IB  used  in  some  cases  instead  of  carpets.  The  best  are  India  mats, 
which  are  used  to  lay  over  carpets,  particularly  in  summer,  from  their  being  cooL  Hiey 
are  durable. 

1081.  Oil-Cloths  for  covering  tables  are  made  on  fine  canvass ;  one  side,  after  having  re- 
ceived the  proper  number  of  coats  of  oil  paint,  is  printed  with  blocks ;  and  the  other 
side,  next  to  the  table,  receives  only  one  coat  of  paint,  which,  while  wet,  is  strewed 
over  with  flock  made  of  cut  wool,  so  as  to  resemble  green  baize. 

Sect.  V. — tables  amo  stands. 

1082.  Dimng'tables  are  necessarily  of  various  sizes  and  forms,  to  suit  the  apartments, 

number  of  guests,  and  othd^  circumstances. 
Various  methods  have  been  contrived  for  in- 
creasing the  size  of  tables  on  occasion,  and  of 
causing  them  to  occupy  less  apace  when  oat 
of  use.  One  of  the  most  nsual  is  the  common 
dining-table,  made  of  mahogany,  with  a  fixed 
centre  part,  and  folding  leaves  or  flaps  support- 
ed by  fly-rails  and  legs  to  draw  out,  or  pot 
back  when  the  table  is  placed  at  the  side  of  the 


Fig.  176. 


apartment.  These  tables  may  be  square  or  round,  as  Jig.  176.  A  variety  of  them,  call- 
ed a  cottage  dining-table,  has  the  fixed  centre  not  above  18  inches  wide,  to  take  up  as 
little  room  as  possible  when  put  away. 

1083.  A  square  table  may  he  ntereassd  to 
an  oblong  one,  by  having  fly  brackets,  as  in 

Tj---=g,y       fig.  177,  on  which  may  be  laid  looee  flaps, 
I  W^'^%  one  of  which  is  represented  in  its  place  in 


1%.  177. 


the  figure.  These  flaps  are  fixed  in  their 
places  by  pegs  that  drop  into  holes  in  the 
brackets ;  and  they  may  be  strengthened  by 
projecting  iron  straps  let  into  the  taUe  be- 
low the  top.   A  thin  rail  may  be  put  on  with 


hiitges  to  fold  down,  and  conceal  tbe  flaps 
when  the  table  is  to  be  square. 

1064.  When  a  very  long  dimng-tahle  is  re- 
ftdred,  the  usual  method  is  to  have  the  table 
that  generally  stands'  in  the  centre  of  the 
dining-room,  whether  square  or  round,  as 
fg.  178,  so  contrived  that  it  separates  in 
two,  as  in  Jig.  179,  and  having  loose  flaps 
placed  between  supported  by  slides,  called 
lopers,  that  draw  out;  forming  a  series  of 
joists ;  the  whole  still  resting  only  upon  the 


four  legs  of  the  original  table :  this  method  is  extremely  convenient,  as  it  prevents  any 
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LngiDdiewayofttefQetto.  Tbese  tie  MNii0tiiiiM  tenned  <i2ft«^  te^^. 
hk  this  manner  a  table  may  be  made  nine  feet  long,  and  without  requiiing  any  addJp 
tiofnal  Bopport ;  and  one  adrantage  of  this  constrnction  is,  that  it  obviates  the  iaoonve- 
nience  which  fieqnently  arises  when  the  feet  are  numerous,  and  the  floor  not  perfectly 
leTeL    The  flaps,  when  not  ased,  are  kept  in  cases  made  on  puTpose,  and  pbiced  in  an 

adjoining  room,  or  a  receptacle  may  be    ^^x^- ■'r>^ S^^C^ "-' 

eontrived  for  them  in  a  sideboard.    It  is  i^~=ii^^j^^^~:^l\lz-]ll^^^ 

essential  that  the  case  in  which  they  are  J^^^W 

kept  flhonld  have  openings  to  admit  a  M  ^^         . 

free  dreolation  of  air,  otherwise  the         #    iO\         ^'  ^^' 

flaps  are  apt  to  warp  or  decay,  and  slips,        ife»       >iiMi» 

lined  with  green  baize,  should  be  fixed  in  the  case  to  prevent  the  flaps  nibbing  against 

eaoh  other,  or  being  scratched  in  taking  out  and  putting  in.    On  particular  and  tempo* 

laiy  occasions,  when  no  proper  taUeo  are  at  hand,  boaras  laid  upon  treaseU  form  a  good 

sobstitnte,  as  in/g'.  180. 

1085.  Pembroke  tMes  are  well-known  convenient  furniture,  frequently  used  as  small 
breakfast  or  dining  tabtes,^.  181.  It  is  requisite  that  they  shonld  be  made  of  well- 
seasoned  mahogany,  otherwise,  from  the  lightness  of  their  structure,  they  soon  beooms 


i^.iah 


ieksty :  on  this  aeooont,  frequently,  they  can  be  most  depended  upon  after  they  have 
been  used  for  some  timo.  It  is  now  generally  found  best  to  execute  them  more  sub- 
stantiaUy  than  fcnrmerly,  when  their  lightness  was  thought  to  add  to  their  eleganoe,  as 
in  j^.  18S^  which  is  a  Pembroke  table  of  a  firmer  kind,  with  pillar  and  three  claw  feet : 
fhsi,  as  haa  been  stated,  makes  the  table  steadier  on  an  uneven  floor,  than  when  then 
are  four  feeC 

1086.  Liwge  round  iahUs,  as  loo-UUdes,  Jig.  183,  are  made  with  the  piUar  extremelf 
stroog.    Fig.  184  is  a  sqoare  table  with  a  similar  pillar. 


IV.  183. 

1067.  Smmtt  hreakfcul'iaiUst  to  take  up  tittle  roomj  are  sometimes  made  to  fold,  as  in 
fg.  185.  •  Made  larger,  and  with  the  supporting  pillar  very  stout,  they  may  serve  fof 
small  dining-tables,  zajigs.  186,  187. 


Wig.  195, 


JRg.  186. 


Fig.  Id7. 


i 


360  OH   HOtTBEnOLD 

lOSa  Idiniry-bUcr  reqnira  to  be  made  veiT  flini  tnd  solid,  lie  lop  ia  nsnaltj  cor^ 
er«d  wth  leather  for  writing  on.  I'ig.  1S8  is  one  vrith  four  leg*  turned  and  carred  m 
lequired.     Large  drawera  are  convenient  far  holding  portfoUoa  m  a  large  atlu. 


Fv-  189  ia  one  of  a  more  elegant  construction.     A.  moveable  deaa  ma;  be  lued  for 

Fig.  190  ia  a  pedeatal  library  table  i  the  numerouH  small  drawers  are  convenient  for 
holdlno  papera.     Part  of  the  top  maj 
be  made  to  lift  op  as  a  desk,  to  write 
shallow  drawer  may  poll 


in  the  left,  to 
the  top  on  occaaiODB.  It  would  be  a 
convenient'Addition,  though  not  usual, 
to  have  a  cover  hinged  to  the  back, 
as  represented  in  the  cut,  ao  as  to  shot 
aver  the  top  entirely,  for  the  purpoee 
of  securing  everything  on  itoocaaion- 
ally  vith  a  lock,  without  disturlwig  or 
putting  tbem  away,  and  this  cover, 
wtten  laid  back,  would  be  nseful  to  give  more  room  for  holding  pliers.  This  table 
miabt  likewiae  be  made  with  doors  to  cover  all  the  drawers,  in  whiich  caae,  oite  lock 
and  key  would  serve  the  whole,  or  one  aide  might  be  fitted  np  for  portfolioa  or  larga 
nooks,  maps,  &c.  It  ia  needless  to  observe  that  tliia  place  may  be  made  more  orn*- 
OMMal  if  required 
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1089.  Tia-ttUu  ire  those  which  ue  placed  a^Biiut  the  pien  between  the  wioilowa 
the  tope  are  genenllj  fonneci  oraome  precioua  marble  or  aca^ola.  When  the  slab  of 
the  pier-taUe  ia  npported  by  whil  i*  termed  in  anAitecEure  a  couot,  it  ia  called  a  <o». 
■of-laMc,  ai  iaj^.  191.  Pier-tables  are  NkewiM  supported  by  abort  columnaor  gm- 
teaqoes,  as  in  Jig.  192  and  193,  and  aometiine*  they  contain  csbincta  or  booli-ahelTea. 
Fl^juently  onameBta]  TBses.oT  other  oljecta  of  vertn,  are  plac«d  upon  them.  If  there 
•!«  miiTon  in  the  apartment,  they  are  beat  placed  o*er  the  pier-Ublea,  aa  in  fig.  \V%, 
becanae  the  lisht  Irom  the  windowa,  coming  fiill  on  the  face,  ia  reflected  in  the  mirror. 
When  tbe  «tyle  of  Louia  XIV.  ia  adopted  in  the  apartment,  the  pier-tablei  and  mirron 
moat  be  in  the  same  style. 

1090.  Cvd-uMa  were  formerly  made,  as  fig.  194,  with  the  top  to  fbid,  one  half  of 

which  was  snpponedt^  two  of  tbe  lega,  which  were      ^ ■  \ 

made  U)  turn  oat.     J^''  196  «>^  1**  repreaent  ^i^iT  '^  < 

modem  and  improred  conatroction,  by  wKicb  thaj  -j '^ 

can  Hkewise  hare  the  top  to  fold,  bat  may  atand 

i^on  ■  ain^  pinor.    Tbe  foldtng  top  i«  made 

nife  npOQ  the  fiame,  imtU  it  comes  at  right  aoglet 

to  its  fonner  position,  when  it  exposes  a  well  in  '■' 

frame,  in  wtueh  the  cards,  du:.,  are  kept  \  and  ii 

then  opened,  beinojoppoTted  by  tbe  frame,  which  it 

entht^  ooren.    Tbese  card-tables  are,  therefore, 

capaHe  of  erery  kind  of  emiMllishment  as  well  as  any  occasional  tables,  and  than  b 

uMhiog  in  tbeir  affteaianee  to  diatingnlsh  tbem  perticulaily  (irom  other  taUM. 


1091.  Befa,^tliu  VK  elegant  amall  t^dea  for  tbe  drawing  room,  of  a  conTenient  form, 
**  thrir  name  impUea,  to  be  placed  near  Uie  soft,  and,  for  Ibia  porpoas,  are  bng  aDd 
■arrow.    They  an  alwajra  made  of  fine  woods,  and  oonaiderahly  enriched  by  earring, 
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inloyiitg,  or  other  modes  or  ornamenting,  J'l;*.  lEIT; 
198,  19B,  300,  201,  are  various  tables  now  in  use  orihia 
kind.  Thsy  are  BOOietUDes  termed  Bccatiimal  lablea,  aod 
made  also  circular  or  octagonal,  and  supported  by  a 
eiogle  BteU),  as  Jig:  SOS,  £03,  S04.  Some  hare  been 
lately  iotroduced  with  the  tops  of  Elate,  richly  painted 
or  japanned  with  various  fanciful  ornaments,  alate  hay. 
ing  the  advantages  of  not  warping,  and  bearing  the  ne- 
cessary  degree  of  heat  for  a  superior  japanning  procasB. 
1083.  BUliard-taiUt  are  frequent  pieces  of  furnitiire 
in  the  villas,  where  they  ara  used  for  exercise.  Ttcy 
are  usually  placed  in  a  room  devoted  to  that  use.     AJa 


It  IS  of  great  consequence  that  the  table-top  shall  be  quite  level,  great  care  is  employed 
in  fixing  it.    Sometimes  spirit  levels  are  attached  to  it,  with  serews  for  adjusting  the 
top  to  a  perfect  level.     They  are  usually  made  of  mahogany,  oovered  with  gram 
^oUi ;  but  they  ue  also  made  of  cast  iron,  and  of  slate. 
Fig:  306,  30fl,  307,  30S,  are  tables  in  the  style  of  EUzabethan  furmti^re. 


1093.  LadUt'  vmrk-tailet  are  small  tables  for  holding  the  lighter  articles  of  theu 
work,  and  are  genenlly  fitted  up  with  convenient  pla^  for  cottona,  needles,  pins, 
aeiasorB,  &e.  They  are  Gometimes  plain,  of  mahogany,  with  small  drawers,  as  Jig. 
109,  or  with  B  silk  bag  fluted  with  a  fringe,  as  ^.310,  fixed  to  a  frame  that  draws  out, 
fbr  holding  variooa  articles  of  needle- work  that  are  in  progress. 

1091.  ^.  Bll  is  a  larger  one,  made  in  the  sQle  of  a  sofa-table  ;-and  fig.  SIS  is  a 
very  small  one  of  s  circular  form. 

1095.  Fig.  313  is  a  work-table  conabined  with  one  for  writing  or  drawing,  and  can- 
loins,  besi&s  the  usual  bag,  a  desk  to  raise  up  for  reading,  with  oi  ■     -    - 

niting  or  drawing  material,  with  a  sliding  shelf  at  the  side. 
096.  J^.  3141*  fiamal]  work-table,  the  to 


places  tot 


L 


1096.  Fig,  314  ir  <i  a^ all  v 


>p  of  which  is  mode  to  rise  up  t<; 


PVlNtTOBB  OP  -rrir,  rSINCtrAI.  Jtl-ARTHENTS.  Ml 


10D7.  Extremely  email  stands  Tor  holding  work  are  occutoDaD;  luefuli  ^  SIS  ia 
me  of  tbe  leaHt  posaible  size  ;  and  fig.  SIS  is  anather  conTenient  stand. 


1098.  Wori-ioH*  anJ  iuUU  are  made  of  an  infinito  yariety  of  fonna,  and  are 
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mended  to  t>e  large  enough  to  hold  a  moderate  nuppl;  of  work  and  all  its  reqniBttea, 
without  being  of  aucb  a  size  as  to  be  inconTenient  Tor  carrying  about  or  lifting  with 
ease.  Thcj  should  contain  diTisions  ot  panitioos,  like  the  work-tables,  to  keep  ever; 
thing  in  its  place ;  bat  sometimes  an  error  is  committed  in  over  partilioning,  which 
creates  trouble  instead  of  avoiding  it.  The  contents  oCauch  boxes  or  the  necessaries 
for  work,  are  too  well  known  to  require  enumeration  in  this  place. 

1099.  Batket-itandt.figM.  317,  SIS,  are  now  much  in  fashion. 

1100.  Wkat-nol  is  a  whimsical  appeUatioQ  for  a  very  convenient  stand  of  several 
Figw.  319, 330, 331,  are  various  forms  of  them.    The  latter,  in  particnlu',  ad- 

Fv.ssi. 
JV.aao. 


■Hits  of  great  elegaace. 
[  Fit- 


far  use.  It  is  sometimes  made  with  a  rising  'op, 
and  the  various  canisters  are  arranged  wjthiiL 
Fift.  333.  333. 

1103.  Small  tUmii  af  vtry  elegant  fmu  are 
useful  appendages  to  furniture,  for  placing  oma- 
of  sculpture  and  other  objects  upon,  as 
well  as  to  serve  instead  of  tables  on  occasioos 
that  take  up  little  room ;  for  example,  the  want 
or  a  stand  to  hold  a  candlestick  in  a  perpendicu- 
lar place  is  often  much  felt.  Fig.  334  will  an- 
swer this  purpose,  as  it  is  made  to  raise  or  low- 
er. Fig.  335  is  intended  to  support  something 
heavy.    Fig.  S3S  is  a  light  stand  of  bronse  or 


ttt 


1103.  JViuic-tCoR^  are  usual];  made  with  branches  to  hold  candlea,  and  to  rise  and 
M  lite  a  desk.    Fig.  SSi. 


ruEJvrruu  of  thh  jpRiir<arAi«  AtAftTMSNTS. 


P^.227, 


IV- 220. 


1104.  FEotoers  ore  em/Uyei  to  decorate  Apartment*  in  Tarioiis  ways.    They  are  kapH 
either  growing  in  flower-pots,  or  in  water,  after  having  been  gathered.    The  common 
red  earthen  flower-pot  with  a  saucer  is  well  known ;  but  there  are  likewiM  some 
made  of  finer  earthenware,  a  more  ornamental  kind.    The  latest  improvement  is  by 
making  them  in  form  of  a  handsome  vase,  the  lower  part  of  which  forms  the  reeepta 
tade  for  the  water,  which  was  first  done  by  Wedgewood.    Fi^.  238  represents  a  sec 
tion ;  Ojbf'a  the  lower  part  containing  the  water ;  into  this  is  placed  the  flower-pot 
itself  contatm'ng  the  earth,  and  the  appearance  of  a  saucer  is  done  away  wlt^.    Fig 
333  is  the  improved  form  given  to  these  flower- 
pots at  the  lately-established  potteries  at  Lowes- 
by,  in  Leicestershire,  and  are  painted  in  the  style 
of  the  Etruscan  and  other  antique  vases.    Large 
fbwer-pots  in  rooms  are  usually  placed  within  a 
box  of  wood  on  concealed  casters.    When  flowers 
are  kept  in  bean-pots,  they  begin  to  droop  and  fade 
after  being  twenty-ibur  honrs  in  water:  a  few 
may  be  revived  by  substituting  fresh  water,  but 
an  may  be  a  little  restored  by  putting  one  third  of 

the  stems  into  warm  water :  by  the  time  this  wa-  ^#«  23S.  Fig.  SSI. 

ter  has  become  cold,  the  flowers  will  be  erect  and  fresh ;  then  cut  oflTthe  ends  of  tie 
stems,  and  place  them  in  cold  water,  by  which  they  may  be  kept  a  day  or  two  longer. 
A  great  many  flowers  may  be  completely  dried,  with  all  their  colours  preserved,  by 
buying  them  for  some  time  in  hot  sand.  In  this  process,  the  flowers  are  placed  erect 
In  a  vessel  capable  of  bearing  heat,  and  hot  sand  is  poured  around  them,  but  so  as  nst 
to  disturb  their  shiupes.  They  are  then  kept  in  an  oven  p^ently  heated  till  they  are 
thoTOUgblj  dried.  Groups  prepared  in  this  way  are  sold  m  Covent  Garden  market,, 
and  are  veiy  pretty. 

1105.  Thejioufring  ofhulhoue  roots  in  water-glasses  is  likewise  an  agreeable  man- 
ner of  ornamenting  apartments. 

Ji  koM  been  lately  ditcoverei  that  many  plants,  i>articularly  ferns,  may  be  kept  growing 
in  an  apartment,  vrithout  any  watering,  by  being  planted  in  a  box,  and  enclosed  in 
l^ass.  Plants  have  even  been  brought  from  India,  in  a  growing  state,  b^  this  contri- 
vance, thoo^  the  effect  appears  to  bis  contrary  to  our  usual  experience. 

1106.  Flowers  skovdd  never  he  htpt  m  heirchambcrs  or  nurseries,  as  they  give  out  car* 
acid  during  the  night,  and  consequently  injure  the  air  of  the  apartment. 


#V-234 
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1107.  Mmecr-tlandi,  called  jtrdimiret,  are  for  keeping  cut  flowers  frwL  for  aone 
Itme,  by  putting  them  into  wet  aand,  kept  in  a  JEipuined  tin  tray  tbat  fita  on  the  U^  of 
the  stand.  This  is  covered  with  a  trellis-nork  of  wire  or  pierced  tin,  in  the  Hpeitore* 
of  which  the  stems  of  the  flowers  aie  put  to  keep  tbem  upright. 

Fig.  384  is  ft  small  stand  of  this  kind  to  be  placed  on  a  table.     Fig.  336  is  a  smsll 
on*  to  stand  on  the  flooc.     F^.  S36  la  a  larger  one.     Fig.  237  ia  a  stand  for  a  lower- 
pot.    Fig.  S38  is  a  stand  for  sereral  flower-pots.    Figr.  339  and  840  ai 
for  flower-pots,     lujif.  340  the  pots  an  concealed  b;  n: 


Fig.  23fi. 
Fig.  337. 

Pig.  341  ia  an  economical  stand  for 


flowers,  made  oftin 

full,  it  forms  a  pyramid  of  flowers. 

1108.  7^pa'-w>um,8acal]edb;thr 
French,  ia  made  by  combining  the 
odours  of  various  flowers,  by  putting 
their  petals  into  vases  or  china  jan 
placed  in  apartments.    For  this  pur- 


leaves,  pinks,  maijoiam,  thyme,  laven- 
der, rosemary,  camomile,  melilot,  sweet 
basil,  balm,  jasmine,  ice.  These  an 
mixed  together,  and  aome  aalt  is  addot, 
f  and  well  stirred  among  them  to  pre- 
—  serve  them ;  the  perfume  will  last  Ibr 

Fig.  2tl.  many  months ;  and  sometimea  odoiif- 
eroQB  goms  are  added,  as  benzoin,  and,  in  short,  any  Hweet-ameUing  substancea,  as 
dnnamon,  musk,  &o.,  which  may  compound  such  a  perfume  as  is  most  agreeable- 
The  jars  are  kept  covered,  eiicept  when  the  penfimie  is  wanted. 

An  Engliih  pal-pourn  is  described  as  consisting  of  violets,  jasmine,  lavender,  clovs- 
giUj  flowers,  rosemary  flowers,  knotted  marjoram,  balm  of  Gilead,  damaak  rosea,  or- 
ria  root,  gum  benjamin  and  etorax.  muak,  cloves. 

Another,  orange  flowen,  clove-gillj  flowen,  damask  roaes,  knotted  marjoram,  IcnKm 
Ihyme,  rosemary,  mint,  lavender,  rind  of  lemon,  ctovna,  all  chopped  and  salt  between- 
If  the  whole  cannot  be  salted  at  once,  put  them  in  as  they  can  m  had. 
SacT,  VI.- 
llOa.  SidttMnUK 


I  geikerally  made  of 
ne  or  less  enriched 
with  carving  and  other  omameiita.  Small 
aideboards  are  often  of  the  kind  oalled 
fiiutal  tidtboardt,  fig.  343,  haviof  on 
each  side  doora  enclosing  shelves  oi 
drawers  fbr  holding  plate,  liquors,  ot 
other  similar  articles ;  at  the  bottom  may 
be  a  deep  drawer  with  partitions.  Some 
have  likewise  drawers  atider  the  top. 
F^.  343  is  one  in  a  very  plain  style.  In 
Uia  centre,  nndemeath,  is  placed  an  opes 
wine-cooler  within,  where  tbat  is  used. 


T" 
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_ 
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Fig.  M3  is  ■  lideboard  of  a  more  coiuideiBbte  ms,  and  wtthont  AmItm,  u  tbe  Iwt 
The;  ue  onuUf  made  in  thi*  mattner  in  large  rooma,  a*  thej  thus  admit  of  great  ts- 
tiety  of  onanKBt,  aad  tbe  tabie  ma;  be  supported  by  columiu,  tenoial,  ctiTa^dM,  m 


ST  ippropriMc  objects.  Beneath  is  a  ctllarel.  or  a  receptacl'j  Put  wine  or  liqoon, 
a^,  or  il  IM7  be  a  wine-cooler.  The  cellaret  is  frequently  made  in  (he  Torm  of  an  an- 
tjqae  urrapbagua.  Sideboards  are  somettoiea  made  with  deep  drawers  to  hold  a  cel- 
laret. At  preaent,  tbe  Louis  Quatorae  atjie  is  much  employed  for  sjdeboaida,  or  they 
■re  eatiebed  byaome  oraameDta  in  that  stfte. 

^.  344  ia  an  exam^  of  die  manner  in  which  a  sideboard  is  freqnemlT  made  up  onl 
of  diiaeeted  pnu  of  Eliiabettian  fumitare,  Tbe  foliage  of  the  carving  In  oak  is  !■  ■ 
*Rj  rid)  stjie ;  bat  (be  figures  ve  uncouth,  aa  tbey  nanilly  wei«  in  that  period. 


IIIO.  (S^nmirt  is  a  Frendi  term  applied  to  certain  low  moveable  pieces  of  ftinl^ 
tore,  aeirmgaa  closets.  Tbe;  are  geaerally  madeof  an  elegant  form,  and  omamented 
•0  as  to  suit  a  sitting-room,  or  even  a  drawing-room.  Since  Sied  cloaeta  are  out  of 
batuoa,  Uieae  are  particularty  useful  in  smaQ  parlours,  where  they  are  often  placed  on 
Ike  rw.wei]  on  etieh  side  of  the  chimney,  aa  a  substitute  fbr  cloaets  and  a  sideboard, 
Mrd  servo  ta  hold  wine,  Uquort,  biaentts,  or  other  refreahments ;  and  on  the  top,  and 
a*  a  sheir  supported  by  sm^  pillows  or  brBokste,  are  [rinced  decanters,  glasseB,  or  of- 
•imenta.  In  large  apartmenia,  as  in  libraries,  ladies'  sitting-rooms,  and  even  in  drftw- 
iag-rooms,  they  are  very  convenient  for  holding  a  number  of  things  that  are  often 
vwsted ;  and  the  top  may  be  omamented  with  flowers,  vases,  ornamental  china,  min- 
snls.  or  beuiti'il  ottjecta  of  art  or  nature.   In  drawing-rooms  the;  may  be  used  instead 
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Fif.  SU.  Fig.  M& 

«f  pier-iableB.    J^j.S4Sand  48  represent  examplM  of  tb«  smaller  kind,  and  J^.  MI 
b  ooe  largcT  for  «  drawing- 


fig.2t7. 


nil.  Momg  tid<hoar4t,  or  wagm  labia,  figt.  348,  340,  are  naeful,  when  iatrodneed 
into  Bome  convenient  part  of  the  dining-room  during  dinner,  for  holding  Tarions  artkdes 
that  may  b«  wanted,  or  for  placing  plates,  diabea,  &c.,  npon  to  be  taken  awa)  togetb- 
«T  1  these  tables  being  placed  on  casters  to  move  easily  and  vhth  no  nobe.  Fig..  348 
and  84S  are  usual  forms  of  this  piece  of  furniture. 


1112.  Siting  taUu,fig:  250  anil  SSI,  are  a  late  improvement.  Bj  a  particular  con- 
triTancfl  in  the  pillow,  which  is  hollow,  the  top  may  be  made  to  separate  iato  tbr«c 
IMrts,  so  as  to  nave  the  advantage  of  a  dumb  waiter  i  and  when  required  to  form  a 
simple  nmnd  tatile.ibfl  .upper  shetf  can  be  depressed,  and  the  lower  one  raised,  m  ••  U 
fbnn  only  one  top. 


fUBJITUtS  or  THB  FBIHCIPAL  AFAETMBNT8. 


980 


Pk'^so. 


Fig,  2&l 


Fig.  S53  i«  ft  riaimg  wtgm4dUe ;  by  depressing  the  upper  shell;  and  raising  the 
the  whole  fonns  an  ordinary  side  table  that  may  always  remain  in  the  room 


Fig.2S2. 

1113.  Dmwtb  waiun.  Jig.  S53,  are  well  known  as  a  piece  of  fomitare  formerly  much 
in  nse,  and  extremely  coBTonient,  but,  being  now  out  of  fashion,  and  superseded  by  the 
visbkg  tables,  is  rardy  to  be  procured  except  at  the  broker's.  The  shelves  Ihoold  be 
made  to  turn  rofmd,  which  renders  them  particularly  convenient. 

Illi.  j1  trK^-9UaUyJtg.  S54,  formed  of  two  frames  and  girth  to  fold  up,  is  useful  for 
sopportiog  a  tray  doring  dinner  in  small  apart- 
ments. To  make  this  serve  as  a  camp-table, 
or  for  pie-BJc  parties,  an  additional  board  may 
be  provkled  with  one  leg  fixed  to  it  by  a  hinge 
to  fold.  This  may  be  connected  with  the  tray- 
stand  by  having  two  pins  to  insert  into  holes  in 
the  rail  of  the  stand,  with  hooks  and  eyes  to  keep 
it  fost  This  board  being  of  the  same  width  as 
the  stand,  may  pack  up  with  it  conveniently. 
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1115.  Srfmt  wrt  wrlultB  of  furmlurt  that  are  not  nurcly  luxuries :  tffot  conduce  much  to 

comfort ;  and,  in  our  artificial  state  of  society,  are  sometimes  essential  to  health.    The 

Dame  is  derived  from  Sophia  a  title  given  to  the  Emperor  of  Persia.    The  sofa  appears 

to  be  originally  an  eastern  fashion,  probably  taken  from  the  divan,  which  is  a  part  of 

the  Hoor  raised  a  little  above  the  rest  in  Turkish  and  Persian  houses,  and  having  a 

eoBtinoed  seat  along  the  wall,  covered  with  mattresses,  about  three  feet  wide.    Per- 

aoiis  of  distinction  have  this  seat  covered  with  scarlet  cloth,  silk,  or  other  rich  stuflSi ; 

and  there  are  likewise  pillows  stofibd  with  cotton,  and  covered  with  similar  stuffs,  to 

lean  apon.    As  it  is  not  the  custom,  in  these  countries,  to  use  chairs,  it  is  upon  these 

they  sit.    It  may  be  interesting  to  remark,  by-the-way,  that,  although  the  custom  we 

have  mentioned  is  still  general,  yet  we  are  informed  by  Mr.  Spencer,  the  late  traveller, 

ihat  some  of  the  Turkish  grandees  are  beginning  to  evince  a  preference  for  European 

coatoms  and  fumltare ;  and,  instead  of  sitting  on  the  ground  and  eating  only  with  their 

finders,  are  now  making  use  of  tables,  chairs,  knives,  forks,  and  spoons,  and  furnishing 

ttMir  apartments  with  costly  looking-glasses,  chiffoniers,  secretaries,  chests  of  drawers, 


I 


on  HQUaRBOW  POIIJIITSKit. 


of  (amitiire  to  Con- 
ituuino^  and  other 
large  Turkish  towas. 

Sofiis  with  U3  are 
usuall;  made  of  ma- 
hogany, enriched  witk 
carving,  and  coTered 
wiUi  hair  cloth,  chinta, 
or  eilk.  Fig.  265  is  a 
drawing-room  sola  io 
the  Grecian  a^le. 


Kg.  SCO  n  a  eoacfe  m 
whi<^  ia  aomewfaat  I 
eipeoaiTe. 


^.  SfiT  1b  one  b  the  aati^Ba 
style,  where  a  leopard's  skin  li 
nsed  as  a  corer. 


r 


nrurrnu  or  tbs  pmhcwai.  atabtmentb. 


vn 


HIT.  OitMMM  u«  Btnfi^  leats  placed  along  the  walla  id  the  Turkish  inaiuteT,  aa  In 
fig,  sn,  OT  ttaej  ma;  be  insulated,  and  placed  in  anj  part  of  the  room,  m  ■»  J^*  303 
Tla7  mie  foand  eztremel;  agreeable  and  convenient,  and  help  to  break  the  Ibnaalit; 
or  ^  Duire  impmtaat  fiuriiture.  Thej  are  particnlarl;  twefiil  in  picture  galleiiM,  no 
■e-roomt,  ante-rooos,  dtc. 


Sac*.  VIII.— CHiiM  im.  tzir:  '^''"  ^^ 

1118.  Scarcely  any  article  of  ftuTiitnre  has  nndergone  so  manj  changea,  and  admita 
ofiQch  varieitjof  foiTOS,as  chairs.  The  use  ola  chair  being  for  a  seat,  there  arooer- 
taln  principles  which  should  regulate  its  form,  tboagh  these  have  been  freqixntl;  ill 
tmdenlood,  or  interlered  wiUi  by  the  fashion  of  the  day.  Independentlj  of  Uie  el»- 
(ance,  the  AnM  of  diaira,  on  which  depends  the  easiness  of  the  seat,  may  not  be  an 
object  DfgTetf  consideration  to  peisiKis  who  sit  but  little  ;  bnt  to  those  who  are  in  the 
bslutof  dttingfor  many  hears  at  a  time,  it  is  of  the  first  importance  that  the  Aapeof 
tfaecAair  be  ^tb  IhitOe  weight  of  the  body  may  not  press  nneqaally  upon  it.  These 
priicqdes  appear  to  have  been  well  understood  by  the  ancient  Egyptians  and  Greets, 
ance  the  finms  of  their  chairs  were  simple,  but  admirably  adapted  to  their  purpose. 

1119.  Tlu  French  arHtU,  — *  "-   " — --"  ~  -~'"' —  "■•  --*■' —  -*^-  — 

rineed  some  of  the  beat  eh; 
hints  for  the  most  perfect  ui 

Figt.  SM,  t65,  t«6,  287,  268,  269,  STO,  271,  272  are  chairs  in  the  anti^  style. 

Fit.  264,  265,  266,  267  are  from  the  desians  of  the  late  Mr,  Hope,  and  are  remark- 
^ile  for  their  eraceful  shapes,  and  the  comiort  wtich  they  afford.  The  last  fre  are 
■nn-dMirs.  F^r.  S64,  266,  and  267  have  been  mach  imitated  for  parlour  chain,  and 
in  loroe  tcqiects  improved  upon. 


OM  BOUSBBOU)  POIiriTUKB. 


IIXO.  Chain  judicimuly .duigrud  tkimld  kavt  few  aharp  aogles  or  stiaight  lines,  bol 
■hduld  eihibit  graceful  cuoes,  aflbrding  easy  backa  to  leaa  against  with,  firm  feet ;  aod, 
in  general,  sbould  be  too  hesTy  to  lift  and  move  about  eaaily . 

1131.  The  ttatt  ef  chairt  are  generally  Bluffed  with  horBB  hair,  or  are  mado  of  split 
cane  woven,  or  of  nuhes.  In  purchasing  cbaira  it  is  necessary  to  aacertain  whethei 
the  •tuffin?  is  really  done  with  horse  hair,  as  hair  of  very  inferior  kinds  is  frequently 
suhstituted,  and  sometimes  it  is  mixed  with  wool,  or  even  straw.  The  ftamina  is  also 
sometimes  done  with  onBeasoned  wood,  and  becomes  loose  and  rickety,  on  shriiuiDg,  by 
drying.  It  is  tbeiefore  geDerallj  bad  policy  to  purchase  those  that  are  oflbred  on  Tery 
low  terms,  as  there  is  usually  some  in  perfection. 

1133.  J«  the  chMpftt  kindt  of  chairt  the  Un  are  held  together  by  cross  bars  and  taili ; 
but  in  the  best  chaira  these  are  omitted,  the  stoutness  of  the  materials  and  goodness 
of  the  workmanship  permitting  the  legs  to  be  sufficiently  strong  without. 

It  is  the  custom  to  omsment  the  SmA  legs  of  chairs  by  mouldings,  and  sometimes 
carving  is  added,  whereas  the  back  legs  are  plain.  Some  bave  objected  to  this  difi^ 
ence,  but  it  appears  justified  for  Bevera!  reasons.  The  front  legs  of  mahogany  chaira 
are  usaally  made  straight,  as  they  ai«  found  inconTenient  when  eurred,  and  whsn 
straight  mouldicgs  can  be  turned  upon  them  by  the  lathe  at  a  cheap  rate ;  whereu  the 
back  legs,  being  curved,  that  the  chaji  may  stand  firmer,  cannot  easily  be  tnmed,  and 
earring  on  them  would  scarcely  be  seen  :  nor  does  there  appear  to  be  any  reason  why 
the  front  and  back  legs,  being  so  different  in  shape,  should  be  ornamented  in  the  ranw 
manner,  good  taste  requiring  that  labour  shall  not  be  thrown  away.  In  light  chairs  for 
the  drawing-room  the  front  legs,  as  well  as  the  back  ones,  are  generally  onned  and  dee- 
orated  with  mouldings,  but  they  are  usually  made  of  woods  that  can  be  bent  after  they 
^re  tnmed,  which  mahogany  does  not  admit  of. 

1 133.  It  tciU  be  moti  crmcenierti  lo  clai$  ehair$  according  to  the  apartmen 
they  are  placed ;  since  tbis  regulates  not  only  their  forms  and  style,  but  I 
materials  of  which  they  are  made. 

1134.  Parlour  eluart  are  almost  always  made  of  mahogany,  frequently  French  pol- 
ished, with  the  seats  stDflbd  with  horse  hair,  and  covered  with  morooco  leather,  jdiain 
or  tufted,  red,  green,  or  blue,  or  with  hair  cloth.  They  shottid  have  Uttle  earnng, 
shotdd  beofsoliaconstmctioD,  and  of  forma  agreeable  to  handle  and  move.  TliebMte 
should  not  be  too  npright,  but  should  be  onrrad,  and  slope  back,  to  aflbrd  an  eaay  dom- 
tkn  to  the  body. 


3,  but  likewise  the 


rDUfiroKK  or  tu  raurciFAi.  ArABTHBim. 


JV'-  »7<.  ^^  *™<  *"■'  s™  «• 

Hnne  of  the  most  approTed  fonnanow 
IB  QM.  Tbey  Bboold  rather  be  >  litde 
BU^  aad  heavT  Uwn  lig^t.  Tboae 
which  are  iU  matle  and  clieap  an  apt 
to  break  down  vrben  leaned  opon,  an 
aeddent  not  onatteDded  with  •«rioaa 
tafer.  Some  hare  the  b«ek>  atnflbd 
iapait. 


ilHS.  Eaty  or  arm  ciairj — Fau/nub.  Uach  paioa  snd  inTeotioa  hare  been  beetowid 
m  contiiTuig  Aie  fonns  tliat  give  the  greateet  degree  of  repose  and  snpport  to  Uiebodj 
in  eas7  chaos  ;  >nd  1^  is  not  to  be  eonsiderea  as  mere  lunir,  aiace  it  ia  reojlr  of 
great  importance  that,  after  fatigue,  the  moat  perfect  leat  ahall  be  enjoyed,  aa  iml  aa 
where  delicate  health  deuands  indulgence.  At  the  principal  apboUtereia  a  great 
waziety  of  these  maj  generallr  be  seen,  dlBtingnubed  eometimea  l^  the  nsioM  of 
the  iiiTenloi*. 


Seme  of  the  best  of  these  are  repreaeuted  in  j^i.  379,  SSO,  S81,  S8S,  S83,  S84 1  the : 
■  called  the  ahdl  eh-^.    ^tey  are  general);  (^mahogany ;  theaniflhdpart  of  moro 


BouasaoLO  rnRRirnKX. 


leather,  filled  with  the  best  horse  hilr,  and  toKed :  occasionally  the  seats  contain  ^inl 

Bleel  apring*  for  greater  elasticity. 

use,  Dravring-Toim  cliairi.  Fig,.  365,  SSB,  387,  988,  389,  390  admit  of  more  earr- 
ing and  other  omamenta  than  those  for  the  parlour,  and  the?  are  made  of  a  lighter 
construction.  Mahogany  ia  sometimea  the  matoial ;  hot  now  more  frequenilj  satin- 
wood,  roae-wood,  tulip,  and  other  rare  woods.  Sometimea  also  they  are  beautiMly 
japanned,  or  painted  and  gilded.  Tna  seals  are  covered  with  rich  silV,  and  flowered 
sMioa,  painted  Velvets,  snperftie  cloth,  worsted  worked,  or  cbints,  and  at  present  it  is 
the  fashion  to  go  to  constdenible  expense  in  theae  chairs,  when  of  the  ornamental  kind. 
Mixed  with  the  more  inasaj;  drawing-room  chairs,  it  ia  now  the  custom  to  have  ■  t»- 
riet;  of  othera  of  a  mnch  simpler  kind,  and  extremely  light,  usually  termed  cmrcrni- 
tion  or  gatnpitig  chairs.  These  have  the  seats  mostly  of  split  cane  or  of  msh.  Fig. 
S91  is  a  chair  of  this  kind  of  a  French  pattern:^.  S93  is  Italian  :  ^<.  SS3  and  SH  are 
Swiss  forms.  Occasionally,  some  drawing-room  chairs  have  the  seats  very  low  and 
the  backs  high ;  in  short,  more  whim  and  caprice  is  shown  in  chairs  than  in  any  other 
article  of  Aimiture. 

11S7.  L^ery  chain  rary  much  with  the  taste  and  habits  of  the  possessor,  bnt  have 
imally  the  plamneu  and  solidity  of  those  of  the  parlonror  eating-room. 


rtrmmFBi  or  ths  rsnrapAL  ArAKTMBRra.  STft 


Kg.  897  w  «aBad  by  iiphioIsl«en  tbe  tUititdt  cJuir :  it  fi  oseftal  In  th*  IflmiTi  ■■' 
poaseaees  the  adTuitage  bj  tbe  teat  beinc  made  to  rerolve ;  Uie  petaoa  tttting  In  ■ 


ON    HODBEHOLD   FUlKITnKE. 


nuf  nij  euilj  tuin  htnuelf  round  to  epeak  to  mj  oae  withont  ihifting  th^plua  of 

hifl  ch&ir> 

^g.  28S  ia  a  TtaHtig  cAnir,  funiished  with  a  stand  for  a  candle  and  desk  for  a  book. 

.       1138.  TKt  UtktBt  duar,  fig.  S9fl,  made  of  straw,  has  beea 

I)  long  used  in  Watea  and  Scotland,  aa  well  as  in  aoms  place*  ia 

'I  the  north  or  England  ;  but  it  ia  onl^  of  late  that  they  hare  ap- 

'  peared  amon^  our  fashionable  fumiturs.    They  are,  hawerer, 

warm  and  cheap,  end  are  admired  by  some  persona  for  tLeii 

•imple,  hornet;,  and  snug  appearance. 

II39.  Figt-  300,  301,  SOS,  803  tie  axmpla  af  tkc  iKtiOet 
Blitabtthan  or.  FlcnuMh  cJUiri,  at  present  brought  so  maeh  into 
fashion  again.  Some  of  them  are  remarkable  for  their  hifh 
backs  and  low  seats.  The  chairs  are  formed  of  oak  or  ebony, 
and  the  backs  and  teats  of  cane  are  stuflbd  and  coTered  wUb 
rich  silks,  as  damaaka,  tabarcts,  &c.,  or  figured  velrets,  and 
sometimes  oniament«d  with  embroidery  and  liinjes.  In  gen 
IS  ban  to  strengthen  the  legs,  although  at  present  these  are  freqaeot 


1130.  Figt.  304,  SOS,  306  are  chairs  in  ilic  -same  style,  bui  >' 
D  ».t        Te  ornamented  with  a  profosioD  ofri^  earring. 


FUKNlTOkS   or  TBB   rRlMOIFAL   APASTHJCKTB. 


nsi. 

jtaOner.     _  _ 

with  Uise  tow^bcaded  naila,  Ibe  w 


toTttr^wdM 


/V-XWbaitch 


■iher,  put  OB 
arm-cbairo 


US*.  Fig.  aio 
dwin,  10  abow  the  atjle  oi  the  earring  uiuid 

1133.  Wa  omit  chain  n  Ihe  Gothie  ityU,  aa 
Ibe7  are  nerer  D*ed,  except  the  bouse  itaeirbe 
in  tbe  ame  style ;  and  we  may  obaeire  that 
thia  (trie  ia,  in  general,  tctj  ill  adapted  for  do- 
mestic fiirniliire,  aod  except  it  be  deiigned  by 
•niaa  offKat  taate,  aod  who  are  very  weU  ac- 
qnaioted  with  Gottiic  aTchiiecture,  and  wbat 
Utile  reinaiiu  of  ancient  fumittire,  attempts  at  imitation  ar 
beaidea  being  extremely  expeBsive. 
113t.  Fig:  311,  31S,  313,  81i  are  chaiia  in  tbe  ttyU  of 


generally  reiy  miaarable, 


...  ,     ,  XIV.    In  tkeaa,  tf. 

tneatty,  •  great  put  of  tbe  chain  ia  gilded,  and  the  aeala  and  k«ok»  COTered  with  tMi 
■ilka,  figured  oto^  and  relTeta. 


1135.  Drancn^Tooat  tfU,  of  a  detached  kind,  are  UBefUl,  in  addition  ti 
Boba  and  chaire,  to  place  in  any  part  of  the  room,  for  two  persons  to  com 
annilar  naea.  Figi.  S16,  316,  317,  31S,  819,  are  fasluonable  forniB  in  the  antique  e 
Figt.  318,  317,  31B,  and  819,  aoroetimea  called  X-aeata,  may  be  of  cast  iion,  or 
ooDtaiD  a  alight  iron  bar  in  the  middle  of  the  mahogany  legs  to  BtreDgthen  them. 


lower  by  means  of  a  screw  in  the  «leiB.4l> 


979  OK   HODBKHOLD   PDBNITCRX. 

1187.  Figt.  tea,  SSS  ara  Mools  of  a  airo^  kind.  Fig.  SS3  is  a  stool  that  generally 
Amos  a  box,  the  lid  of  which  is  the  Mat;  aad  it  ia  often  adorned  ir>h  eiDbroidei7. 

I18S.  FaetttoeU  are  Iikflwia«  neceasarr  piecee  of  Airaitare,  patticnlarly  where  thsra 
is  Horsing  of  children :  they  are  of  man  j  Idnda.  Figt.  8M,  SSfi,  a  ububI  foim  for  tiM 
drawing-room ;  anifig.  335  ia  called  an  Ottoman' AtMatool. 


ilSd,  French  fool-manna:  This  is  a  box  containing  a  tin  resael,  in  which  hot  crater 
ia  put,  being  oaredilly  wadded  round  to  keep  in  the  hati ;  &.«  lid  is  siso  wadded,  fig. 
3t6.  This  will  keep  warm  some  hoars  when  shut,  and  is  very  useful  to  keep  Uie  fe«t 
on,  when  occasion  requires  it. 

1140.  BookciMU.  The  nu»t  economical  bookcases  are  simple  shelves,  filling  np  the 
side  of  B  room,  or  a  recess  in  it.  When  bookcaees  are  detached  pieces  of  furniture, 
and  large,  the;  are  usually  made  with  the  lower  part  deeper,  for  folios  and  other  large 
books,  na  inj^'.  337;  and  this  part  may  be  shut  up  with  close  doora,  one  part  contain- 
ing drawers  lor  prints  or  portfolios,  or  shelTes  for  folio  books.  The  projeclion  of  thia 
lower  part  serves  as  a  shelf  to  rest  books  npon.  The  upper  part  is  generally  fitted  np 
with  shdves  to  contain  books  of  the  quarto,  octavo,  and  smaller  siies.  There  ia  nan- 
illy  more  or  less  of  architectural  style  in  the  design  and  ornament ;  though  much  of 
this  shoold  be  avoided,  and  a  plainei 
style,  or  one  agreeing  more  in  rich- 
ness with  the  rest  of  the  furniture, 
should  be  introduced  in  preference. 
The  shelves  should  be  made  movea- 
ble, so  as  to  be  fixed  at  various  dis- 
tances from  each  otiier,  acoording  tc 
the  siEes  of  the  baok«,  which  should 
be  BO  arranged  as  to  Sll  up  the  spMoe 
nearly.  A  few  wooden  false  books 
aieDsefol  to  supply  the  plaoeof  those 
which  are  taken  oat,  to  prevent  the 
rest  from  falling.  In  the  country, 
bookeaseB  may  do  very  well  without 
glazed  doors,  or  with  doors  having 
only  wire-work  to  secure  the  books ; 
but  in  the  luge  cities  of  Britain, 
close  doors  are  indispensaUe,  if  it  ia 
desired  to  preserve  the  books  from 
smoke  and  dust,  which  prove  ex- 
tremely destructive  to  them  in  the 
coarse  of  a  few  years.    The  wire. 


FURNITURE   or  THB  nifNOIPAL   APARTMENTS. 


tn 


wo^  ^with  lilk  bekiod,  presexrefl  the  books,  bat  it  has  the  inconyexuAnce  of  not 
aDowiBg  lis  to  see  tbe  titles  without  opening  the  doors.  Fig.  327  is  of  the  kind 
caUed  by  the  apholsterers  a  winged  bookcase.  Fig.  888  is  a  lower  bookcase,  tenned  a 
dwarf  booicase,  which  is  convenient  when  the  room  is  low,  or  where  it  is  wished  to 
have  an  the  books  easily  accessible.  Pig,  839  is  a  fnuUl  pier  iookcascj  to  put  between 
windows  in  the  manner  of  a  pier  table ;  or  a  place  for  books  may  form  part  of  a  chif> 
fonniere.  Fig.  330  is  one  of  a  similar  kind,  but  with  cabinets  for  minersds,  coins,  dec., 
<bniuBg  a  part  of  it.    Fig.  331  is  a  smaU  bookea$e  for  a  ladies'  room.    Figt.  332  and  388 


^.331. 


Pig.  337. 


VHg.  333. 


are  moctoMe  bookshdtes  on  casters,  very 
conrenienl  in  a  library.  Fig.  334  are 
the  weU-huwn  simpU  hookskehes,  consist- 
ing of  a  few  boards  and  string,  which 
serves  well  for  a  nursery,  &c. 

1141.  Bookstands  are  useful  articles  of 
fomitnre.  in  tending  to  prevent  the  inju- 
ries which  books  are  liable  to  receive  if 
laid  loose  on  the  tables.  They  may  be 
made  in  a  great  variety  of  forms  and 
sixes,  according  to  the  particular  views 

and  wants  of  individuals.     Fig.  335  is  a  Fig.  334.  Fig.  385. 

very  aimi^e  bookstand  for  placing  on  a  table  to  hold  a  few  books  to  be  referred  to.  It 
should  not  be  so  large  as  to  be  too  heavy  to  be  easily  lifted  by  the  two  handles ;  or,  if 
made  larger,  it  may  be  placed  upon  a  stand  with  castors.  Fig.  336  is  one  of  more  ele- 
gant construction,  conomonly  placed  upon  drawing-room  tables.  The  drawer  serves 
to  hold  letters,  eaords,  or  other  papers.  Fig.  837  is  a  very  convenient  kind  of  book- 
stand for  anthon  who  have  occasion  to  consult  a  number  of  books  at  the  same  time ; 
the  books  aie  placed  upon  the  face  of  alow  conical  wheel,  and  kept  open  by  little  brass 
fiuteners,  as  in  mnsicHstands ;  and,  as  this  wheel  may  be  turned  round  upon  its  stand 
by  the  least  touch,  it  is  easy  to  refer  to  the  several  books  without  lifting  them  from 
their  plaeea 


Kisr. 


32a 


Fig.  337. 

1L4I.  The  rtading'-dcsk,  fig.  338,  is  n>ade  to  place  upon  a  table,  and  may  be  raised  to 
amy  reqnir^  angle  by  a  fran^  and  rack.    Two  leaf-holders,  of  brass,  are  made  to  turn 
tlia  e  Ige  ^  tho  stop  lath,  Ibrkeephiff  the  book  open.    Another  variety  is  repre- 


i 


ON   ROVSUOLO  PnUIlTCRB. 


Boited  tijfig.  S39,  wUeh  may  be  elevated  or  lowered,  aa  well 
rBiaed  to  any  angle-    Thia  ia  "  "*'•  iWkT.w**n;*wi<  :»«*«««;#»>  i 


the  pi 


convenient  inTentkm  Ibr 


II43.   A  porlfoUa  tiatd,  fig. 
340,  is  particularly  nseful  where 
prints  or  drawings  are  kept  in 
portftdios  :  by  laying  the  port- 
folio flat  OD  a  table,  freqoentl? 
the  contents  receive  injury.  The 
t  the  bottom  of  the 
portfolio  is  made  to  fold  up  when 
the  stand  is  closed  to  ptit  away, 
\  and  there  is  a  contrivance  to  ~ 
?  prevent   ita   opening   too    far. 
There  are  various  forms  of  it ; 
but  that  in  the  figure  is  the  simplest.  >  Kg-  MO. 

1143.  Library  tttpi  are  necessary  to  raise  any  person  so  as  to  reach  books  at  the  top 
of  the  bookcases.  They  are  sometimes  made  to  close  together  and  imitate  some  pieca 
of  fomiture  when  not  in  nse. 

1 144.  Writing-laUet  and  vniing-dtiki.  The  French  terms  of  iurcas,  ticritoiiet,  and 
MeaitairtM,  are  synonymous  for  these  useful  pieces  of  furniture ;  and  onr  best  contri 
vances  of  this  kind  hare  been  originally  borrowed  fVom  our  neighbours.  Fig.  341  ia  the 
well'known  bureau,  which  ia  now  seldom  to  be  found,  except  at  the  broker's,  but  was, 
not  long  ago,  in  veiy  general  use,  frequently  with  a  neat  bookcase  over  it,  and  waa 

t,  and  by  no  means  Inelegant,  though  at  present  out  of  fashion     lite 


various  small  drawers  and  cells  for  papers. 
The  large  drawers  serve  as  an  ordinary  cbeat  of 
drawers.  It  would  seem  that  the  sloping  Bppearanc4 
of  the  flap  bad  been  objected  to ;  for  we  &nd  varioDs 
contrivances  to  set  rid  of  this.  One  is  fig.  341,  ia 
which  Ihe  small  drawers  and  cells  are  concealed  by  a 
cover  made  of  a  number  of  slips  of  mahogany,  ao  con- 
nected that  they  drawdown  in  the  form  of  the  quarter 
of  a  cylinder ;  and  the  writing  part  is  made  to  draw 
out  straight.  It  may  be  farther  decorated  with  a  place 
above  for  books,  or  for  varions  ornamental  things,  and 
the  front  with  columns,  consols,  Ilc.  Fig.  343  la  an 
article  of  this  kind  in  very  general  use  in  E^xnce, 
made  to  project  less  into  the  room ;  the  writing  flap 
goes  up  perpendicularly,  forming  part  of  the  front  when 
1,  and  ia  auppoited  by  metal  quadrants  or  other  contrivances. 
Fig.  844  is  a  wnting-table  calculated  for  s  ladies'  apartment,  in  which  the  writing  part 
conslsta  of  a  shelf  that  pulls  out,  having  upon  it  a  leaf  that  liila  up,  and  may  be  made 
to  rest  upon  the  table-top,  which  may  be  of  marble ;  this  wiD  give  the  necessary  slope 
for  writing.  The  body  may  contain  drawers  concealed  by  folding-doors,  or  shelves 
serving  as  a  chiBbnniire,  or  be  filled  up  in  any  other  mode  thai  may  be  wished  for. 
Fig.  B45  is  a  contrivance  now  much  used  for  writing  on,  called  a  Dccon^orf,  from  the 
name  of  the  inventor.  It  consists  of  a  desk  placed  upon  a  pedestal  filled  with  drawers. 
The  desk  ia  of  the  same  width  and  depth  as  the  pedestal  i  but  is  made  to  slide  forward, 
when  to  be  written  upon,  in  the  manner  shown  in  the  wood-cut,  to  give  room  for  the 
knees.  A  sliding  shelf  may  draw  out  at  the  side,  to  hold  papers  or  other  thinaa  ;  and 
over  that  is  an  inkstand  that  turns  out  and  shuts  in  by  a  hinge  at  one  end.  'nie  desk 
is  covered  with  leather,  and  has  a  fence  round  the  top ;  the  drawera  are  placed  at  tbv 
•nd  instead  of  the  lirant.  for  the  convenience  of  being  got  at  wtien  one  is  writtng. 


Xr  34t.  a 

Can  aboold  be  Uke«  to  cboon  •  pioper  attoation  for 
wnting-tables  or  decks,  with  rEefiect  to  (be  light,  vhieb 
•bonld  come  in  Trhd  the  left.  '^ 

1145.   Tlu  fToereation  tnd  t        ^         ..  .^ 

wXaii  of  peat  mtpananoe,  wbich,  when  neglected,  otUa  ocowioD  great  tronUe  ud 

■mxietj,  and  which  n^t  be  obviated  by  a  littie  method. 
1 146.  RMm/bri  or  fmfUtl  catet,  /j-.  3M,  aie  extremelj 

L-onvenieiit  for  botding  paperB,  as  they  may  be  -'---'  — 

shelves  iiJie  boolra,  ioA  bbeUed  on  the  back. 

usually  procured  Cram  tlw  boohbiDder,  are  Bometimes  made 

of  pesteboard,  aod  booud  to  look  like  booka ;  bat  s  chsaper 

kind,  quite  as  good,  is  made  of  thin  wond.    A  cheap  aubati 

tnM  may  be  eaaily  made  by  Bmall  portfotios,  with  linen  a 

tottOD  giorda  to  keep  oat  tbe  duat,    RictxfU  are  best  fixed  \ 

ID  (he  leave*  of  a  blank  paper  book,  with  a  little  gnm,  eiBctl; 

in  the  order  in  which  they  are  received,  instead  of  tyini, 

them  up  in  bmidtea,  as  they  often  are,  in  which  it  is  difficult  to  find  one.   The  drawtra 

of  a  la>rary-taUe  affbrd  pbcea  for  arranging  papers,  or  for  keeping  then  in  amBll  poit- 

folio«.    For  this  purpose,  the  fronts  of  the  drawera  may  be  made  to  let  down  in  the 

mBonerof  apiaDotbite,  to  get  at  the  papers  more  easily. 

IMT.  A  tmtil  piJaul  out.  with  shelves  or  drawers  within,  fig.  _ 

351,  win  be  oaefiil,  where  there  ia  no  library-table,  for  keeping  |m-  , 
pen  in  Rmnford  cases,  or  in  folios.  When  persons  have  acquired  a 
laMc  fcr  arrangement  (a  very  nseftil  one),  many  similar  methoda 
may  be  coatrivcd,  in  which  facility  of  reference  should  form  a  prin- 
cipal featDre.  A  little  moaey  will  be  judiclonsly  laid  oat  in  having 
proper  coaveniencea  for  arranging  and  preserving  papers. 

1148.   Fire-proof  dawela  and  baai.    The  principle  upon  which  these 

diotild  be  constructed  is,  that  they  should  be  made  of  snch  materials 
as  are  not  only  incumbustiUe,  but  as  little  as  possible  capable  of  be- 
iag  heatetJ.     Metala  are  not  coinbuatible  by  ordinary  Grea ;  but,  aa  i 
they  are  susceptible  of  being  made  extremely  hot,  they  are  not  pniper  '- 
far  tfats  pDrpose.    If  the  joints  are  not  perfeetly  cIoa«,  ao  sa  perfeeU;  fb  tn 

N  g  ■    ' 
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to  ezclude  the  external  air,  papers  and  other  inflammable  aubetauoee  win  be  btune^ 
and  consumed  in  them  in  case  ofa  fire  '  and,  should  the  joints  be  quite  light,  papers  ir 
them  will  at  least  be  chaired  and  rendered  useless.  By  referring  to  our  Section  "  Or 
Heat,"  the  nature  of  the  subject  will  be  understood ;  and  it  will  be  seen  that  brid^  »ah 
Mone,  layers  of  pumice,  charcoal,  and  other  porous  trubstancea,  are  the  beet  non-con- 
dDctorsof  beat.  Fire-proor  boxes  should,  therefore,  be  constructed  of  these  materiale, 
which  may  be  cased  with  sheet-iron  merely  to  keep  them  together.  Air  is,  as  we  have 
shown,  a  good  non-conductor ;  therefore,  two  boxes  of  non-conducting  roaterials,  vritli 
an  empty  space  of  a  few  inches  between  them,  will  be  far  safer  thui  any  sin^e  bos- 
The  inner  box  should  rest  upon  pieces  of  pumice,  and  should  not  touch  the  external 
one  anywhere  ;  or  the  space  between  the  two  boxes  should  be  filled  with  pumice.  No 
one  unacquainted  witli  Uiese  philosophical  principles  should  be  intrusted  with  the  oo&- 
■tiuction  of  B  fire-proof  closet  or  box 


1140.  Foldinficnn 
or  Japanese  origin,  if ' 
orated.  They  are  no\ 
improved.  Still,  there 


,j!f.3fi2,  to  keep  off  draughts  of  cold  air,  seem  to  be  of  ChineM 

e  may  judge  from  the  paintings  with  which  they  used  tobedeo- 

little  used,  since  the  finishing  of  our  houses  has  been  so  maeb 

re  cases  where  they  are  found  to  add  much  to  nomforl,  particu< 

larly   in   defending   those   who   aro 

obliged  to  sit  between  the  door  and 

the  fire,  where  there  is  always  more  or 

less  of  a  current  of  air.   These  are  to 

torn  the  direction  of  this  current,  for 

they  can  have  no  effitct  in  destroying 

it.    They  have  sometimes  peculiar 

';       hinges,  by  which  they  can  bo  folded 

M  both  ways. 

1160.  Firt  tenaa  are  very  n< 
^'  '^^  sary  where  open  fires  are  need,  and  Iftglii^t 

in  England  they  always  form  a  part  of  the  furniture.  In  dining-  '^\S^Sf 
(ooms  they  are  particularly  wanted  for  those  who  sit  with  their  ^^?ft  _ 
oaeks  to  the  lire ;  and  various  contrivances  have  been  mads  to  Fig.tSX 

prevent  the  unpleasant  eOeets  of  this  situation.  The  simplest,  and  one  that  lireqnently 
answers  the  purpose,  is  a  flat  mat  worked  of  willow,  that  is  hung  on  the  bade  of  each 
chair  requiring  such  a  defence,  j!;.  363, 

llGl.  A  chn^  Jirt  terctn  is  one  made  of  mahogany,  filled  in  with  moreen  and  other 
materials,^.  364,  and  made  to  slide  up  in  the  stand. 

Another  variety,  ^.  365,  is  made  to  be  increased  both  in  width  and  height  by  addi- 
tional sliding  pieces. 

1169,  Fire  tcrtau  for  irmmg^oom*  are  less  wanted  than  fonneriy,  since,  fyam  the 
great  improvements  in  chimney  fireplaces,  it  is  not  so  necessaiy  to  sit  Tcny  near  As 

Fig.»*. 


,    When  they  are  employed,  Hiey  ai 
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B»R  <iae,  whkh  maj  be  of  mahogany,  the  Bcreeo  covered  with  silk,  paintings,  6x. 
Fig:  359,  380  are  Tery  sim^  acreens  made  by  suspending  a  piece  of  silk  on  a  brass 
or  vrooden  rod.  It  is  reqaisite'  that  the  base  of  all  fire  screens  should  be  strong  and 
fiolid,  as  well  as  somewhat  heavy,  that  they  may  not  easily  OTerset. 

1 153.  7\U  a  pane  c(^  glMMt  should  form  a  firt  screen  is  a  remsrkabU  fact.  It  appears 
that,  although  the  heatmg  raya,  as  well  as  the  light  of  the  sun,  can  readily  pass  through 
glass,  as  is  evident  from  green-houses  and  ordinaiy  windows,  yet  the  calorific  rays  from 
the  fire  are  almost  entirefy  stopped  by  glass.  On  this  principle,  a  piece  of  window  or 
plate  glass  can  form  a  fire  screen  by  enclosing  it  in  a  frame ;  and  this  is  both  agrceablo 
and  convenient,  since  the  fire  may  be  seen  through  it.  The  only  inconvenience  is  its 
liability  to  be  broken. 

SiCT.  X^.—SCULPTUai,  PAXNTIlfOS,  ETC. 

1154.  There  are  few  houses  where  some  other  objects  are  not  collected  to  decorate 
the  apartments  besides  the  mere  furniture.  Pictures,  statues,  bas-reliefs,  vases,  porce 
lam,  minerals,  flowers,  even  toys  of  various  kinds,  are  introduced  ;  and  their  selection 
distingoishea,  in  some  measure,  the  taste  and  judgment  of  the  possessors.  The  desire 
for  being  sarroonded  by  objects  of  interest  is  both  natural  and  useful,  provided  it  he 
kept  within  due  bounds.  It  has  been  remarked  that  uncivilized  nations,  and  almost 
the  pooreet  among  civihsed  people,  have  more  or  less  of  this  taste  for  decoration ;  and 
to  it  we  owe  many  of  the  most  valuable  arts.  AVhen  the  inhabitant  of  the  humble  cot- 
tage in  amy  oountiy  is  seen  to  adorn  his  dwelling  with  works  of  art,  even  of  the  lowest 
kind,  we  may  be  sure  that  he  possesses  the  germes  of  some  good  feeling  capable  of  be- 
ing cultivated.  While  the  wealthy  procure  genuine  pictures  and  sculpture  of  the  best 
kind,  those  in  middling  circmnstances  may  easily  obtain  works  of  great  merit  at  a  much 
fmiaUer  expense. 

1155.  When  sculpture,  instead  of  being  insulated,  is  attached  to  a  surface,  it  is  termed 
al/o-rehevo,  and  basso-relievo ;  or  alto-relief,  and  bas-relief  The  first  is,  when  the  figures 
project  from  the  wall  at  least  half  their  thickness  ;  and  when  the  projection  is  less,  it 
is  bas-relief  This  kind  of  sculpture  is  frequently  employed  in  friezes,  chimney  piece.<<, 
and  other  parts  near  to  the  eye ;  but  it  seldom  has  a  good  effect,  or  is  lost  and  thrown 
away  when  placed  too  high,  as  may  be  seen  in  several  of  our  public  buildings  erected 
by  architecta  of  reputation.  A  considerable  objection  to  the  use  of  much  sculpture  in 
the  decoration  of  rooms  is  the  dust  which  it  collects,  and  which  cannot  be  frequentl} 
cleared  away  without  iiQiiring  the  carving.  Painting,  on  this  account,  has  some  advan- 
tages over  rclieft.  The  ancients  have  left  us  numy  exquisite  specimens  of  bas-reliefs, 
both  in  maiide  and  terra  cotta ;  and  many  of  great  merit  have  also  been  executed  by 
modem  sculptors. 

1 156.  Plaster  casts  offau  sculpture  are  scarcely  inferior,  in  some  of  the  most  valuable 
qualities,  to  the  original  marble,  and  may  be  rendered  durable  by  easy  processes :  they 
may  be  hardened,  painted,  varnished,  or  bronzed. 

1157.  Miukmiiem  sculpture  in  alabaster  is  brought  from  Florence,  consisting  chiefly 
of  small  figures  and  vases,  which  must  be  kept  under  glass ;  but  the  greater  part  of  it 
is  of  veiy  ordinary,  if  not  mferior  workmanship,  and  is  chiefly  striking  for  the  beauty 
of  the  materia],  or  the  elaborate*  pierced  carving.  Abundance  of  small  figures  in  terra 
cotta,  or  other  materials,  are  produced  by  some  of  our  own  sculptors  too  little  known  ; 
some  of  these  have  infinitely  more  merit  as  works  of  art,  and  deserve  places  in  our  best 
apartments. 

1158.  Carvings  in  ivory  are  often  extremely  valuable,  and  require  particular  care  to 
preserve  them.  When  exposed  to  the  air  unprotected,  and  kept  from  the  sun,  they 
become  discolonred,  and  covered  with  a  multitude  of  minute  cracks ;  but  if  they  are 
kept  under  glass  they  are  not  liable  to  this  change.  The  cracks  cannot  easily  be  rem- 
edied ;  but  when  they  have  occurred,  the  ivory  should  be  brushed  with  warm  water 
and  soap,  to  get  ont  the  dost  that  may  have  insinuated  itself  into  the  cracks.  Expo- 
sing the  ivory  to  the  sun*s  rays  for  some  time  under  glass  will  bleach  them  in  some 
degree;  hat  this  may  be  done  effectually  by  a  cautions  use  of  chlorine. 

1159.  Ornamental  vases.  As  these  are  very  frequently  employed  to  decorate  apart- 
ments, it  is  proper  that  some  attention  should  be  paid  to  the  style  of  those  which  arc 
selected  for  this  purpose,  since  this  is  frequently  thought  to  afford  some  indication  of 
the  possessor's  taste.  In  no  curcumstance  is  the  superiority  of  some  of  the  ancient 
nations,  particularly  the  Greeks,  more  strikingly  exhibited  than  in  the  beautiful  and 
Taried  ibrnm  of  their  vases ;  and  although  the  modems  have  carried  some  branches 
of  the  fine  arts  to  a  high  degree  of  perfection,  yet  they  have  faDed  in  inventing  de- 
signs for  vases  which  can  bear  a  comparison  with  the  antique.  The  germes  of  this  fine 
teste  are  discoverable  in  the  Egyptian  and  Etruscan  vases,  which  were  copied  and  im 
pfioved  upon  by  the  Greeks,  who  have  left  us  the  most  splendid  and  perfect  specimens 
Athens,  at  one  time,  took  the  lead  in  the  manufacture  of  earthenware  vases ;  but 
potteries  of  Samoa  soon  rose  into  great  repute,  and,  with  those  of  Saguntum  in 
and  one  or  two  towns  in  Italy,  furnished  the  chief  supply.    They  were  form^ 
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of  the  purest  clay*  and  were  dietingnished  by  their  extreme  liglbtfiefle.  To  lewliBi 
them  imperyioos,  instead  of  a  glaze  they  were  covered  with  a  Tarnish  of  blume% 
which  aifanitted  of  a  fine  polish,  and  was,  besides,  very  durable. 

1160.  Fifu  examples  of  Egyptian  and  Etruscan  muM,  made  of  earthenware,  may  hm 
seen  in  the  British  Museum,  of  which  >!^«.  351,  86S,  368,  364,  96ft,  866,  867,  368,  369 
370,  371,  are  copies.    Fig.  366  is  a  large  Etmsoar  vase  richly  painted  with  Uack  ^ 
ures  on  the  red  ground  peculiar  to  that  ware. 


J^.SSSl 


k\g,  360. 


Fif.  S6S,      I 


Pig  .867 


Fig.iM, 


S^,9ltL 


Fig.tn 


1161.  Figs.  87S,  873,  374>  876,  876,  877,  378,  379,  880,  «r#  Qruk  WLsts  of  marUa 


t^.tlX 


^1169k  hsfgijms  cf  Chinese  ponelain  are  often  placed  as  ornaments,  but  these  are  i»> 
lerssting  more  on  account  of  their  being  curious  specimens  of  a  manufacture  tbvB 
from  the  taste  displayed  in  them.  The  Florentine  alabaster  vases  have  bp<n  already 
dlnded  to  whnw  ^ppakinR  of  sculpture. 
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Fig.tm. 


^.  J7B. 


Ffg,9n, 


Fig.rf. 


1163.  Vasa  o/fiuar  tptar  from  Derbysliiro  aro  extremely  beantifiiL  M.  de  Rocttte 
wrote,  some  years  ago,  an  interesting  woiiL  to  prove  that  it  was  of  thia  substance  the 
lanioas  Mwrrhine  vases  of  the  ancients,  so  highly  prized,  were  made ;  and  there  really 
ajipears  moeh  weight  in  his  arguments,  this  substance  agreeing  with  the  ancient  de- 
scription more  nearly  than  any  other  known  material. 

11S4.  PmmttngM  and  irmmngt  form  some  of  the  most  desirable  ornaments  of  onr 
apsTtments  on  many  aceoants.  Oil  pictures  demand  gflt  frames ;  drawings  do  xery 
well  in  frames  of  Tarioos  elegant  woods.  The  hanging  of  pictures  property  reqaiies 
judgment,  and  much  depends  upon  the  direction  ai  the  light  that  comes  on  them.  A 
aide  light  is  the  best,  and  the  worst  is  fronting  a  window,  as  the  gloss  of  the  Tainidi 
forms  a  sort  of  mirror,  in  consequence  of  which  they  cannot  be  seen  ezeept  the  spec- 
tator etands  on  one  side.  It  is  mortifying  to  see  a  good  picture  hung  in  a  bad  Ught, 
and  a  bad  picture  had  better  not  be  hung  up  at  all.  But  certain  drawings  are  not  so 
nmch  iojoxed  by  the  effect  of  light,  and  may  be  placed  where  an  oil  picture  would  be 
lost. 

1195.  Since  ii  is  mbno9t  mpottible  to  find  good  ntuatiofu  for  many  pictures  in  a  mod* 
eatety-sized  house,  the  best  mode  is  to  place  them  in  a  gaDery  built  on  purpose,  if 
they  are  nomerotis,  and  there  justice  may  be  done  to  them  all.  llie  modes  of  wanning 
by  steam  or  hot  water  render  such  an  apartment  agreeable  on  a  visit  paid  to  it  in  the 
oddest  weather. 

1166.  Artificial  fimoers  are  beautiful  ornaments ;  and  are  useful,  since  the  natural 
ones  caanoi  be  had  at  all  times  and  in  all  seasons ;  those  of  wax,  in  particular,  so 
dosdy  resemble  real  flowers,  that  the  imitation  seems  quite  perfect,  and  they  well  de- 


1167.  Mamf  9f  tUst  objtcU  tohidk  are  eUseed  as  curiosUies  may  be  considered  as  fur- 
oitore,  since  they  are  frequently  employed  in  the  decoration  of  qiartments ;  the  taste 
lor  ooHeeting  fliem  has  been  often  ridiculed,  but  it  is  not  deservedly  so,  except  when 
little  jndflnent  is  em^oyed,  or  when  carried  to  excess. 

.  1168.  Eugramngs  are  little  used  at  present  as  ornaments  in  rooms,  though  they 
were  some  years  ago.  Many,  however,  well  deserve  this  distinction,  although  in  gen- 
eraJ  the  e&cx  of  many  engravings  hung  on  walls  is  much  inferior  to  that  of  pieturas 
and  drawinga. 

1169.  Mimerals  and  other  objects  of  natural  history  form  .admirable  ornaments  for 
looms ;  but  they  should  be  kept  under  glass,  otherwise  they  soon  spoil  by  the  duat 
and  snudce,  and  cannot  be  restored  to  their  original  beauty.  A  small  cabinet,  widi 
^ass  doors,  would  be  an  agreeable  and  entertaining  acquisition  ih  almost  any  apart* 
Bsent.  We  frequently  see  in  drawing-rooms  elegant  little  tables  covered  with  common 
and  useless  toys  in  porcelain,  or  figures  ill  painted  on  cards,  for  which  Inore  mon^y  has 
been  given  to  the  fancy  shops  than  would  have  pnrehased  works  of  art  of  great  beailty 
merit ;  while  some,  again,  tlurow  away  money  upon  bad  copies  of  dd  pictures  th^ 
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hare  been  recently  brought  from  the  garret  of  the  painter,  after  he  has  emploj^ed  hii 
talents  in  smoking  and  cracking  them,  that  they  may  the  better  imitate  the  origiuala. 

Sect.  XII. — tapestbt,  svbroidbby,  and  filioxeb. 

1170.  Tapestry  was  much  employed  in  ancient  times  for  coTering  the  walls  of  apart- 
ments in  magnificent  houses.  The  term  is  derived  from  the  Latin  iapest  the  cover  ol 
a  wall  or  bed,  from  whence  also  comes  the  French  tapisser,  to  line ;  and  it  has  some- 
times been  applied  as  a  general  name  for  all  kinds  of  hangings,  whether  woven  or 
wrought  with  the  needle,  and  whether  silken,  woollen,  linen,  leather,  or  paper ;  but  it 
is  now  appropriated  to  a  kind  of  woven  hangings  of  wool  and  silk,  adorned  with  scenic 
representations  in  imitation  of  paintings. 

1171.  The  earliest  embroidery  and  tapestry  were  the  work  of  the  needle;  and  we  find  in 
the  Scriptures  mention  of  rich  dresses  and  varions  articles  of  furniture  ornamented  in 
this  way  with  coloured  silks,  worsted,  and  gold  thread.  The  Modes,  Persians,  and 
Babylonians  were  celebrated  for  their  tapestry  and  embroidery;  and  the  L*g3rptian 
women  particularly  excelled  in  this  work,  from  whom  the  Israelites  derived  the  knowl- 
edge of  it.  These  arts  were  a  favourite  occupation  of  the  Grecian  ladies,  and  the  la- 
bours of  Penelope  have  become  proverbial.  Robes  ornamented  by  embroidery  were 
general  among  the  Greeks  and  Romans,  and  this  fashion  has  come  down  to  modem 
times. 

Some  considerable  works  in  tapestry,  worked  by  the  needle,  had  been  executed  in 
Grermany,  France,  and  England  soon  after  the  third  century,  particularly  for  Catholic 
churches  and  convents,  and  often  by  ladies  of  the  highest  rank.  The  most  remarka- 
ble of  these  now  existing  is  the  Bayeux  tapestry,  the  work  of  Matilda,  wife  of  William 
the  Norman  conqueror.  This  magnificent  example  of  ancient  female  industry  is  227 
feet  long  and  20  inches  wide ;  it  containt  530  figures,  representing  the  various  scenes 
of  the  Norman  invasion,  and  is  kept  in  the  town-hall  of  Rouen  as  a  precious  relic.  It 
is  worked  in  dififerent-coloured  worsteds,  on  cloth  originally  white,  but  now  become 
brown ;  the  colours  are  preserved  tolerably  bright  The  drawing  of  the  figures  is,  as 
might  be  expected  from  the  state  of  the  arts  when  it  was  executed,  stiff  aiui  nide,  but 
the  costumes  of  the  time  having  been  carefully  attended  to,  the  whole  is  very  illas- 
trative. 

1172.  It  appears  that  in  Chaucer's  time  tapestry  was  much  used  in  England  for  decora- 
ting the  walls  of  apartments  belonging  to  wealthy  persons,  bnt  it  was  worked  in  gaody 
colours,  and  hence  was  more  useful  than  elegant,  contributing  much,  however,  to  com- 
fort in  houses  where  the  bad  finishing  admitted  innumerable  draughts  of  air ;  bnt  the 
best  tapestries  were  only  put  up  when  the  rooms  were  inhabited ;  a  few  of  these  tapes* 
tries  still  remain  in  ancient  mansions.  When  the  walls  of  rooms  were  furnished  whb 
moveable  hangings,  other  materials,  as  leather,  flowered  and  gflded  in  various  pattemsr 
and  silk,  were  frequently  employed. 

1 173.  //  is  not  known  exactly  at  what  period  the  weaving  of  tapestry  hy  the  loom  was  frsi 
practised ;  but  the  art  appears  to  have  passed  from  the  East  into  Europe.  Some  sup* 
pose  that  this  ridi  manufacture  was  brought  from  the  Levant  by  the  crusaders,  and  it 
became  at  length  the  greatest  ornament  of  palaces,  churches,  and  other  public  build- 
ings. The  French  ascribe  the  invention  to  the  Saracens ;  and  hence  the  workmen 
employed  in  it  were  called  Sarazins.  Guicciardini  states  it  to  belong  to  the  Dutch. 
The  first  manufactories  of  tapestry,  of  any  note,  were  those  of  Flanders,  established 
there  long  before  they  were  attempted  in  Frimce  or  England.  The  chief  oiC  these  were 
at  Brussels,  Antwerp,  Oudenarde,  Lisle,  Tournay,  Bruges,  and  Valenciennes.  At 
Brussels  and  Antwerp  they  succeeded  well,  both  in  the  design  and  the  execution  of 
human  figures  and  animals,  and  also  in  landscapes.  At  Oudenarde  landscapes  were 
better  imitated,  but  they  did  not  succeed  so  well  with  the  figure.  The  other  manu- 
factories, always  excepting  those  of  Arras,  were  inferior  to  these.  The  manufactories 
of  Arras,  indeed,  were  so  celebrated,  that  the  name  of  this  idace  has  been  frequently 
given  to  tapestry.  Sully,  the  minister  of  Henry  IV.  of  France,  devoted  his  attention  to 
this  manufacture,  and  was  enabled,  by  means  of  Flemish  artists,  to  establish  that  oi 
the  Gobelins  near  Paris,  which,  under  Louis  XIV.,  became  so  celel^rated  as  to  be  con- 
sidered the  first  in  the  world.  The  name  of  Gobelins  was  taken  from  that  of  two  ex- . 
cdlent  dyers,  because  the  manufacture  was  first  carried  on  in  a  house  which  had  been 
built  by  them.  In  this  place  the  most  able  artists,  among  others  Le  Brun,  were  em- 
ployed to  make  designs,  and  to  direct  copies  of  the  best  pictures.  When  the  tapestries 
were  large  they  were  woven  in  parts,  which  were  united  by  the  tentrayeurs,  or  fine 
drawers ;  and  many  of  these  productions  are  scarcely  inferior  to  the  paintings  they 
were  copied  from.  This  art  is  generally  supposed  to  have  been  brought  into  England 
by  William  Sheldon,  about  the  end  of  the  reign  of  Henry  VIII.,  and  parts  of  some  naaps 
in  tapestry,  made  by  Hicks,  the  artist  he  employed,  were  lately  preserved  at  Straw- 
berry Hill. 

1174.  In  1619  a  considerable  manufacture  was  established  at  Mortlakej  in  Surrey,  by  Sii 
I'^anois  Crane,  who  received  £2000  from  King  James  to  assist  in  canying  it  on ;  and. 
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iocoiding  to  Walpole,  it  was  brought  to  great  perfection.  At  his  establishment  some 
saperb  tapestries  were  executed  during  the  reign  of  Charles  I.>  from  designs  of  distin- 
guished painters,  sach  as  Rubens  and  Vandyke,  several  of  which  still  exist,  as  at 
Hampton  Court  Palaoe,  and  Mary's  HaL,  Coventry.  During  the  civil  wars  the  manu 
facture  languished,  and  under  the  Commonwealth  it  was  abolished ;  nor  has  there  beer 
any  manufacture  of  tapestry  in  this  country  since  *hat  time. 

1175.  In  tie  ikne  of  i^ueen  Elizabeth,  tapestry ^  eaUed  arraa-work^  was  very  generally 
adopted  in  the  houses  of  the  cohntry  gentry,  but  this  was  of  a  course  fabric,  partly  the 
produce  of  the  loom,  but  also  of  the  needle,  and  sometimes,  it  would  appear,  little  more 
than  painted  cloths ;  and  it  was  suspended  on  frames,  which  were  at  a  little  distance 
from  the  walls,  and  thus  afforded  the  means  of  persons  concealing  themselves  behind 
them.  A  superb  set  of  pictures  in  tapestry,  representing  the  destruction  of  the  Span- 
ish armada,  was  executed  in  Flanders,  and  long  ornamented  our  House  of  Lords,  until 
they  were  destroyed  in  the  fife  of  1834.  Fortunately,  a  set  of  engravings  had  been 
made  from  them  by  John  Pine,  in  1739,  and  a  fragment  of  one  of  them  still  exists  in 
Plymouth. 

1176.  The  UM€  offia$ter  ofParit  infim»hing  the  toalls  of  apartment»,  which  began  to  be 
general  in  the  reign  of  Queen  Elizabeth,  caused  that  of  tapestries  to  be  discontinued, 
from  the  facility  with  which  architectural  ornaments  in  relief  could  be  produced ;  and 
tapestry  is  at  present  seldom  seen  except  in  restorations  or  imitations  of  ancient  man- 
sions. In.  France  it  is  still  executed  at  some  of  the  great  manufactories ;  and  in  that 
country  there  are  preserved  abundant  examples  of  ancient  tapestry. 

1177.  Embroidery  ia  much  more  generally  used  abroad  than  with  us  for  ornamenting 
dress.    Threads  of  the  brightest  and  most  showy  kinds  are  employed. 

Embroidered  handkerchiefs,  generally  carried  in  the  hand,  are  universally  used  in 
Turkey,  and  the  neighbouring  nations  of  Asia,  and  are  often  bestowed  as  presents  by 
Tdrkish  ladies,  by  whom  the  working  of  them  is  a  favourite  amusement.  Embroidery 
is  also  much  practised  at  present  by  ladies  in  Germany ;  with  this  they  ornament  vari- 
ous articles  of  furniture,  as  screens,  ottomans,  footstools,  dtc.  This  practice  has 
lately  been  fashionable  among  ladies  in  England,  and  German  patterns,  as  well  as  all 
the  various  materials,  canvass,  wools,  and  silksi  are  now  sold  in  many  of  the  London 
shops. 

Muslin  was  formerly  embroidered  by  stretching  it  on  an  instrument  called  a  tambour  ^ 
the  more  open  the  muslin,  the  better  it  is  adapt^  for  the  purpose  ;  but  it  is  now  more 
generally  worked  in  the  hand.  A  great  many  hands  were  employed  in  embroidering 
mnstins ;  and  this  work  was  chiefly  carried  on  in  the  south  of  Scotland  and  north  of 
England.  Embroidery  is  one  of  the  last  things  that  one  would  expect  to  see  dqpe  by 
machinery ;  yet  this  has  been  eflfected  by  M.  Heilman,  of  Mulhausen.  His  invention 
was  exhibited  in  Paris  in  1834,  and  several  of  his  machines,  by  which  about  130  nee- 
dles are  worked  by  one  grown-up  person  and  two  children,  are  employed  in  FrancCf 
Qermany,  and  Switzerland.  Lately  they  have  been  introduced  at  Manchester.  One 
machine,  capable  of  doing  the  wqrk  of  fifteen  expert  embroiderers,  cost  about  £200. 
The  machine  copies  the  pattern  by  a  pentagraph. 

1178.  Filagree  is  an  ornamental  work  composed  of  threads  of  gold,  silver,  paper,  or 
other  substance,  wrought  together  in  a  curious  and  ingenious  manner.  Our  term  comes 
from  the  Italian  Jligrana,  threads  and  beads,  because  the  latter  were  originally  mixed 
with  it.  Hie  art  ia  of  great  antiquity,  having  been  brought  from  Egypt  and  the  East ; 
and  was  formerly  much  employed  in  church  furniture,  as  for  decorating  vases,  images 
of  saints,  dtc.  Beautiful  articles  of  this  kind  are  manufactured  in  the  Deccan,  and 
arnong  the  Turks  and  Armenians.  Mr.  Marsden  informs  us  that  the  Malays  excel  in 
this  art.  The  best  filagree  is  executed  with  threads  of  gold  or  silver,  and  gilt  or  col- 
oured paper  is  also  used.  Making  filagree  was,  at  one  time,  a  fashionable  employ 
ment,  but  is  now  nearly  obsolete. 
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1179.  Ball  chairs.  Jigs.  381,  382,  383,  are  made  in  a  particular  style,  and  are  always 
either  wholly  of  mahogany  or  wainscot :  they  have  more  or  less  of  turned  or  carved 
omaoDeots,  and  have  sometimes  hersddic  shields  or  the  crests  of  the  owners.    Figs 
984^  386  are  hall  aeaU.    (See  next  page.) 

1180.  Hoi  ami  cloak  jntu,  and  umbreUorstands.  It  is  usual  to  have  proper  places  for 
bangiiiig  up  hats,  cloaks,  greatcoats,  and  umbrellas  :  these  should  be  not  far  from  the 
entrance,  easily  accessible,  yet  safe.  When  there  is  little  room,  they  are  'generally 
hBBg  on  pins  fixed  in  a  wooden  rail  against  the  wall ;  but,  where  there  is  space 
taoofjtk^  stands  for  the  purpose  are  better,  as  garments  dry  sooner  on  these. 
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:s  pins  made  of  wood,  turned  and  lei  perpendicularly  intoams- 
.  wall  at  a  proper  height.    Cloak  jnns,  fig.  386.  b  and  c,  are  like- 

e  made  of  brass  and  of  cast  iron,  and  are  screwed  on  to  the  rail,  their  dinclioD 
pointing  upward,  the  better  to  secure  what  is  hung  on  theiu ;  another  kind  has  tbn 
lower  part  of  it  turned  upward  to  hang  the  bat  on.  Cloak  and  mnbrella  stands  are 
sometimes  made  of  mahogany,  constating  of  a  stem  and  cross  hars,  as  in  fig.  38T ;  the 
lowest  rail  has  lar^e  knobs  for  the  umbrellas  to  stand  between,  draining  into  the  boi, 
which  has  ■  loose  japanned  tin  tray  within.  The  cloaks  are  hung  upon  the  three  ii|^ 
rails.  Fig.  8SS  is  a  cloak  and  umbrella  stand  made  of  ca^t  iron.  Fij;.  389  is  an  um- 
brella-stand made  of  tin  painted ;  BnA  fig.  890  is  one  that  may  be  crunstrucii'd  of  wood 
♦iff.Wi. 


1181.  DooT-Mcrtjiert  (<3t  Vhe  feet  are  placed  at  the  entrance  of  eTery  house,  ana 
tbould  be  in  such  a  sitnation  as  to  he  easily  seen.  The  variety  of  form  is  endkas, 
from  a  simple  piece  of  iron  hoop  fired  across  two  uprights  of  any  kind,  to  those  of  caal 
iroa,  ornamented  in  various  wajre,  and  kept  by  the  iromnongers.  They  should  always, 
if  possible,  have  a  receptacle  for  tbe  dirt  to  fall  into.  A,  portable  Kr^wr,  fig.  Mli 
wtiteb  costs  only  two  shillings,  is  tiseful,  beoanae  it  may  be  placed  ID  BI17  aitaatkn: 
■a,  for  instance,  in  any  part  of  the  gaideit 


\ 


BB01OOM   FUKWITURB.  M9 

CHAPTER  XII. 

BEDBOOM   FUBNITUBB. 

1 183.  llie  furnitare  of  bedrooms,  being  of  a  particular  kind,  it  appears  propei  to  treai 
3f  it  as  a  class  distinct  from  that  of  the  principal  apartments. 

Skct.  I.-— bbos. 

J 183.  T%£  subjeu  of  beds  includes  the  description  of  bedsteads,  the  bed  itself,  bed 
fumitme,  and  bedding. 

Bedtfmif  are  the  solid  constructions  or  frame  work  upon  which  the  bed  itself  rests* 
together  with  the  canopy  over  it.    Bed  furniture  comprises  the  curtains  which  gener 
aUj  endose  the  bed,  or  which  are  suspended  from  the  canopy  or  top.    Bedding  includes 
i>eds    .1  [  Mitn  ases  of  all  kinds,  whatever  they  may  be  stuffed  with ;  also  the  bolster, 
pillows,  sheets,  blankets,  and  counterpane. 

1184.  Hisimieai  remarkt. — ^In  the  first  and  ruder  ages  of  mankind,  it  was  the  general 
practice  to  sleep  npon  the  skins  of  beasts,  as  was  the  case  with  the  ancient  Britons, 
and  this  custom  stiU  prevails  in  many  of  the  Asiatic  countries,  and  other  parts  of  the 
workL  These  skins,  some  of  which  were  worn  in  the  day,  were  spread  at  night  on 
the  floors  of  tbeir  apartments  In  process  of  time,  these  skins  were  changed  for  beds 
stuffed  with  struw,  chaff,  cotton,  or  other  soft  materials. 

Bedsteads  among  the  Greeks  were  of  the  most  simple  forms,  consisting  of  a  couch 
without  any  curtains :  they  may  be  often  seen  represented  on  antique  bas-reliefs  and 
in  paintings,  and  appear  to  have  had  girth  bottoms.  We  read  aJso  of  pensile  or  sus- 
pended beds,  by  which,  if  necessary,  the  person  might  be  rocked  to  sleep ;  these  appear 
to  have  resembled  our  hammocks  or  cot  beds. 

Among  the  ancient  Romans,  a  species  of  bed  was  used  unknown  in  modem  tunest 
which  was  for  the  purpose  of  resting  upon  at  meals :  this  kind  of  bed  was  called  7Vt- 
dinmm,  from  its  being  usually  occupied  by  three  persons.  These,  in  the  luxurious 
times  of  the  emperors,  were  of  the  most  surprising  magnificence  ;  and  we  are  informed 
by  Pliny  that  they  were  frequently  formed  of  ivory,  adorned  with  plates  of  sOver  and 
gold,  and  covered  by  the  softest  mats  and  counterpanes.  The  use  of  feathers  for  beds 
is  not  modem,  for  Pliny  informs  us  that  they  were  in  use  among  the  Roman  gentry, 
and  at  the  inns  beds  were  filled  with  the  soft  leaves  of  reeds. 

In  the  houses  of  the  wealthy,  and  even  in  the  royal  chambers  of  England,  beds 
stutEsd  with  straw  or  chaff  were  used  so  late  as  the  close  of  the  thirteenth  century ;  the 
bed  furniture  was  of  a  very  costly  description,  and  made  of  sach  durable  materials  as  to 
last  ^r  many  years ;  a  few  have  descended  down  even  to  the  present  times,  and  are 
preserved  in  oM  manor  houses.  The  hangings  were  sometimes  of  silk  damask,  or  of 
velvet,  and  embroidered  with  coloured  silk,  or  of  rich  stuffs.  The  testers  were  gener* 
ally  low,  the  necessity  for  plenty  of  air  not  having  been  then  understood :  the  va&nces 
were  generally  plain,  but  scolloped  with  various  forms  at  their  lower  edges.  Some 
were  surmounted  with  feathers,  llie  effect  of  the  whole  was  heavy,  but  calculated 
to  have  an  air  of  gloomy  grandeur  suited  to  the  times.  Their  great  expense  prevented 
their  frequent  removal,  and  the  nature  of  the  materials  collected  dust,  and  rendered  it 
difficult  to  dean  them  so  often,  or  so  effectually,  as  might  be  desirable.  Our  modem 
Q^ht  fhmftore  is  much  preferable,  and  witti  care  may  last  sufficiently. 

Among  the  Eastern  nations,  beds  are  seldom  raised  from  the  ground.  In  the  even- 
ing, mattresses  stuffed  with  cotton,  of  whieh  they  keep  a  considerable  number  in  great 
hoDses,  are  brought  into  the  room,  and  laid  down  on  the  floor :  often  they  have  no 
other  beds  than  the  divan  used  in  the  day.  The  poorer  people  lie  only  on  mats  spread 
on  the  ground. 

1 185.  German  beds  differ  remarkably  from  our  mode  in  England.  They  make  the 
upper  part  so  high  by  means  of  many  pillows  placed  underneath,  that  they  rather  sit 
than  lie  in  bed ;  some  do  not  use  blankets,  but,  instead  of  them,  have  a  wadded  coun- 
terpane over  the  sheets ;  and,  in  winter,  a  light  feather  bed,  sometimes  of  down,  is 
added  as  a  antvre-jneds.  This  custom,  though  sometimes  spoken  of  with  ridicule,  is 
said  to  be  extremely  comfortable  in  very  cold  countries. 

1186.  In  England  and  Scotland,  during  the  feudal  period  of  our  history,  the  proprie- 
tors of  hind  lived  in  castles,  which  were  not  always  accommodated  with  a  number  of 
70oms ;  and,  when  it  was  necessary  for  the  greater  number  of  the  inhabitants  to  deep 

ogether  in  the  great  hall,  straw  was  brought  in  for  that  purpose,  and  was  swept  away 
sest  momizg  From  the  following  account  given  by  HoUingshed,  we  may  judge  of  the 
mode  of  sleeping  in  England  at  a  later  period.  "  Our  fathers,  and  we  ourselves,  have 
~  '  fun  often  upon  straw  pallettes,  covered  only  with  a  sheet  under  coverlets  made  of 
lin  OT  hoperlots  (I  use  their  own  terms),  and  a  good  round  log  under  their  head 
of  a  bolster.    If  it  were  so,  that  the  father  or  the  good  man  of  the  house  had  a 

js  or  a  flock  bed,  and  thereto  a  sack  of  chaff  to  rest  his  head  upon,  he  thought 

ttmaelf  to  be  as  well  lodged  as  the  lord  of  the  town.    So  well  were  they  contented 
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Pillows  (said  they)  were  thought  meet  only  for  women  in  childbed.  As  for  aemntm, 
if  they  had  any  sheet  abore  them,  it  wa<  well :  for  seldom  they  had  any  under  theii 
bodies,  to  keep  them  from  the  prickling  straws,  that  ran  oft  through  the  canrase,  aod 
razed  tiieir  hardened  hides." 

iiBT,  General  Obttrvaiiimum  Bed*. — In  the  present  day,  when  theatadjofphjsiology^ 
and  the  importance  or  pure  air,  and  great  cleanliness  are  beginning  to  be  understood 
everything  relating  to  our  places  of  repose  during  the  night  receives  particular  atten 
lion  from  persons  of  intelligence ;  and  jet  much  of  Ibis  knowledge,  so  important  tc 
our  health,  is  not  sufficientiy  diflUaed.  Id  treating  on  venlilation,  we  pointed  out  the 
necessity  there  was  for  breathing  good  and  wholesome  airi  a  necessity  which  exjato 
in  the  strongest  degree  during  the  night,  when  we  do  not  change  our  situation  lor 
many  houra  together.  It  can  scarcely  be  necessary  to  repeal  how  pemiciouB  to  health 
are  very  small  bedrooma,  from  the  vitiation  of  the  air  by  constant  breathing )  but  the 
same  reasons  will  appl;  10  all  circumstances  which  prevent  the  change  of  the  air  ronnd 
about  ua  when  in  bed,  and  which  compel  u?  to  breathe  over  again  a  portion  of  that  air 
which  we  have  expired.  This  principle  being  kept  in  view,  and  thoroughlj  utdentood, 
it  will  be  eaay  to  comprehend  in  what  manner  this  part  of  our  donicil  mast  be  treUed. 
In  small  bedrooms  it  is  best  to  do  without  curtains,  or  at  least  to  have  them  only  par- 
tial, and  not  enclose  the  bed.  When  curtains  are  drawn  close  round  a  bed,  it  is,  in  lact, 
nearly  equal  to  sleeping  in  a  small  room.  It  has  been  for  some  timn  the  fashion  to 
raise  beds  high  above  die  floor ;  but  in  low  apartmeats  it  is  particularly  improper  to  do 
so,  sines  this  lesaena  the  distance  from  the  ceiling,  and  keeps  the  person  immeraed  in 
a  bad  atmosphere,  since  the  expired  air  rises  to  the  top  of  the  room.  In  lowcbsmbeia, 
therefbre,  the  beds  should  be  as  near  the  floor  as  possible ;  but  where  the  apartments 
are  iolty,  there  is  no  occasion  for  this,  and  keeping  the  bed  at  a  moderate  height  has 
the  convenience  of  admitting  sweeping  under  it.  The  comer  of  a  room  is  a  bad  sitoa- 
tion  for  a  bed,  as  it  cannot  be  got  round  without  moving  it.  It  should  be  placed,  if 
possible,  nearly  at  the  middle  of  the  aide,  but  should  not  quite  touch  the  wall. 

Physicians  remark  that  sod  feather  beds,  in  which  the  body  sinks  so  deep  as  to  be 
almost  surrounded  ^ty  feathers,  have  a  relaxing  effect,  occasioning  an  undue  warmth 
that  weakens  the  action  of  the  skin,  and  renders  the  individual  very  susceptiUeof  cold 
when  exposed  out  of  doors.  They  recommend  that,  when  a  feather  bed  is  uaed,  it 
should  be  so  well  stuflbd  as  to  afford  ample  resistance  to  Ihe  weight  of  the  body.  On 
this  account,  many  petwins  prefer  sleeping  upon  mattresses  only,  particularly  in  sum- 
mer. These  observations,  however,  apply  chiefly  to  the  young  and  vigorous,  who  may 
sleep  sound  upon  a  hard  bed ;  but  Iho  aged  and  inflnn,  except  the  bed  be  moderately 
soft,  would  thus  pass  many  a  sleepless  night.  Hie  covering  should  be  light.  For  very 
cold  weather  some  have  the  counterpane  quihed  with  cotton  wool ;  eider  down  is  bet- 
ter. For  comfort  and  cleanliness,  the  more  simple  the  style  of  the  hangings  the  better. 
Much  drapery  confines  the  air,  harbours  dust,  and  is  not  only  expensive,  but  reqoirea 
a  great  deal  of  trouble  to  keep  it  as  clean  as  is  necessary.  Dr.  Franklin  recommended 
as  an  improvement,  to  those  who  can  afford  so  great  a  luxury,  to  have  two  beds  near 
each  other ;  and  if  one  wakes,  feeling  the  bed  too  hot,  to  go  Into  the  cool  one.  A  large 
!)ed,  admitting  a  removal  to  another  portion,  in  some  degree  answers  thit  purpose. 
Health  demands  that  all  the  materials  of  beds  should  be  kept  aa  dean  as  possible. 
Bods  or  mattresses,  when 
impregnated  with  animal 
emuvia  from  the  htmian 
body,  and  particularly  im 
cases  of  sickness,  are  im- 
proper to  sleep  upon. 
They  ought,  therefore,  to 
be  fraquenUy  well  aired, 
and  likewise  occasional^ 
taken  to  pieces,  and  the 
materials  beat,  carded, 
washed,  or  otherwise 
cleaned.  Blankets  retain 
animal  effluvia  with  coo- 
■iderable  pertinacity,  and 
ought  always  to  be  scour 
ed  after  considerable  sick 


ally  used  in  England  for 
tha  beat  beds.  These  consist  of  four  lofty  pillars,  with  a  bed  frame,  and  canopy  with 
rnrtains.   f^' 3S2represents  abedstead  of  thiakind  without  curtainsorbeddinit.    Of 


BEDKOOM    rORSCrWE. 


391 


Itie  fim  bedpoiU,  tte  two  at  the  head  are  ustially  plain  and  ■qaare,  because  thej  are 
in  a  great  meunre,  concealed  by  the  curtains ;  the  other  two  at  the  rtwt  of  the  bed  ait 
■twaji  more  or  )e^  oinamented  vitb  tnmed  mouldings  or  earring.  These  are  gen- 
nraUj  ofmaliogaiiyi  but  occasionallf  of  other  Rue  wood,  as  satinwood  ;  and  some  \iati 
Meij  been  mnle  eztreniely  elegaut  or  porcelain.  As  they  are  made  or  solid  wood, 
Ibe  thickness  incresses  the  expense  considerably.  The  hed-framt  is  fixed  to  the  Tour 
posts  t)y  sirong  Bcrewa,  which  must  be  nnscrewed  when  the  bed  is  taken  to  pieces ; 
and  a  partkmlar  implement,  called  a  bed-screw,  is  kept  Tor  that  purpose.  Sacking 
aamelinKa,  but  in  the  beat  beds  laths,  are  put  across  to  lay  the  bedding  upon.  The 
Iirai-bav4  is  fixed  across,  and  drops  into  groovca  in  the  square  posts  at  the  head  \  and 
sometimes  there  is  likewise  a  fooi-toard  fixed  in  a  sinular  manner  to  protect  the  feet. 
There  is  a  cimUe  at  the  top  of  the  bedstead,  which  is  best  made  of  mahogany,  French 
polished,  or  wood  japanned,  which  is  cheaper,  though  not  so  durable.  Cornices  are  at 
present  made  extremely  plain,  as  much  carving  is  found  to  harbour  dusi,  independ- 
ently of  the  expense.  The  architraTe  is  sometimes  omitted.  The  itttrr  lalh  is  the 
sqaare  lath  fixed  on  the  top  of  the  posts,  to  which  the  valance  is  nailed,  and  to  carry 
tbe  cartain  n>dB. 

1199.  Tlie  irapery  of  teds  or  bed  funtitwre  includes  the  curtains,  valance,  and  head 
lilolli.  Btt-aalaija  are  made  of 
various  maierialB,  as  silk,  damask, 
moreen,  chints,  or  dimity.  Silk  is, 
of  couiw,  the  richest,  but  by  far  tbe 
most  expensive,  and  is  seldom  used. 
Uoreen,  and  other  woollen  atuU, 
were  macti  employed  some  time 
ago,  partly  from  their  rich  sppear-  . 
ance,  and  partly  because  they  were 
ibouglit  warmer  ;  but  at  present 
they  are  not  so  mueh  employed, 
being  habte  to  noUis,  and  to  collect 
dnst.  Chints  is  generally  pret^rred, 
being  more  easily  washed  ;  and 
raitains  of  It  ate  usually  lined  with 
a  IhJD  glazed  cotton,  generally  dyed 
plain.  Dimity  has  the  advantage, 
being  cheap,  and  admitting  of  being 
"ashed  fr»juent!y.  It  must  be  ob- 
served, however,  that  both  chints 
and  dimity  are  more  easily  set  on 
fire  than  woollen  staffs.     It  is  said 

thalthe liahiUiy to  take  fire  can  be  »i,  iih~ 

prevenledindimity  cmtainsif  they  »V-i"' 

are  dipped  in  a  solution  of  alum  after  they  are  washed.  Fig.  393  represents  the  b«a 
completely  filled  up.  The  mdaacc  is  a  piece  of  drapery  fixed  to  the  tester  latb  to  hide 
the  curtain  rods.  The  had  cloth  is  stretched  from  pillar  to  pillar  at  the  head  of  the 
bed,  and  is  generally  omameDled  by  being  plaited  in  some  elegant  mode. 

It  was  the  fashion  fonnerly  lo  ornament  the  bed  furniture  with  festooned  and  fringed 
valances,  with  highly-enriched  cornices  and  tassels ;  but  these  were  found  to  collect 
dust,  and  to  occasion  much  trouble,  in  addition  to  useless  expense.  At  present  it  is  the 
fashion  to  contrive  all  the  parts  of  a  bed  in  a  very  simple  manner,  so  as  to  becftsilyta- 
icen  la  pieces  to  clean.  The  valance,  indeed,  is  now  frequently  put  inside  the  curtain 
rods,  which,  instead  of  being  concealed,  are  made  ornamental.  One  advantago  in  hav- 
ing the  curtain  rods  ontside  is,  that  the  dnst  which  coUects  about  the  rings  can  be 
swept  off  without  soiling  the  bed.  Sometimes,  however,  for  economy,  and  particularly 
for  sommer,  plaited  valances  may  be  contrived  of  muslin  or  other  materials,  to  serve 
instead  of  cornices  and  other  upholsterer's  work,  and  may  be  ornamented  with  lace, 
riband,  he ;  but  this  is  mentioned  aa  a  temporary  mode  merely,  or  where  the  fhm< 
Sf  can  itself  manage  these  matters.  The  curtain  rodt  were  formerly  made  of  iron : 
onas  is  DOW  generally  nsed ;  and  if  they  are  outside,  they  are  made  or  metal,  ^-v 
/ff  and  of  large  diameter  ;  but  they  are  often  made  of  wood,  if  they    \} 

/j^  are  inside,  which  makes  less  noise  when  the  curtains  are  moved.      O 

/a\.  The  curtain  ringi  have  each  an  eye,  Jig.  3B4,  below  the  ring,  into  rtg.  SM, 

*— which  iaput  the  end  of  a  small  hook  sewed  to  the  Inside  of  the  upper  edge 

~  of  the  curtain ;  by  unhooking  these,  the  curtains  can  be  taken  down  when 
required.    When  the  rods  are  outside  the  valance,  they  are  fixed  Co  square 
blocks  on  the  lop  of  the  bedposts,  or  to  brass  brackets  at  tbe  angles.     The 
_  whole  stands  upon  aulori  under  each  post  or  pillar.    These  are  always  oi 

rtf.  MS.  wood,  and  that  the  bed  may  be  easily  moved,  are  made  large.  The  kind 
taOed  French  castors,  j^.  305,  are  much  better  than  tbe  common  ones,  which  are  apt 
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to  come  off  and  be  oat  of  order.  Instead  of  being  fixed  to  the  posts  tbemseWes,  thej 
aie  fixed  to  an  angle  piece,  by  nhicb  they  are  made  Becure,  and  are  out  of  aight. 
DoiMe  Mcritetd  bed*  are  those  in  which  each  rail  or  the  riame  has  two  screws  to  fix  it  to 
the  pillars,  whicb  is  stronger  than  when  there  is  only  one  screw. 

1190.  Fig:  396  and  397  are  cornices  with  valances  in  the  taale  at  present  much  ni 
(tuhion,  where  the  rods  are  to  be  concealed. 


1191.  Fig.  896  IS  an  example  of  a 
four-poat  bedstead  in  the  Elix«bethaa 
style.  The  whole  is  of  oak,  ceiling 
and  head  intruded,  which  are  panellM 
and  enriched  with  caning.  The  cur- 
tains  are  ooiitted  to  show  the  design 
belter. 


remarliable  for  theii  TarieQ'  of  forms,  and  the  taale  wtudi 
they  admit  of  displaying.  The  eoUagt  Prcndi 
pole-bed,  fig.  399,  is  of  very  simple  conetnie- 
tion,  and  is  now  much  osed  in  this  country 
as  an  economical  piece  of  Ibmitare.  One 
of  its  great  conveniences  is  the  maimer  in 
which  Uie  curtain  is  contriTed,  This  con- 
sists merely  of  a  piece  of  drapery  thrown 
over  a  pole  which  is  generally  fixed  to  the 
wall  at  the  place  where  the  bed  is  to  stand ; 
it  can  be  taken  down  with  the  utmoat  facility, 
and  the  usual  expense  of  making  up  atteod- 


L 


ing  other  cuitaiiw  is  here  saTcd.  In  pla- 
ces where  the  pole  cannot  he  conveniently 
fixed  to  the  wall,  it  may  be  attached  to 
an  upright  piece  forming  part  of  the  bed, 
as  in  the  woodcut.  Fig.  400  shows  the 
bed,  with  the  furniture  and  bedding  com- 
plete. Some  object  to  the  curtain  Teach- 
ing 80  low  at  the  bead ;  in  consequence 
of  which  one  cannot  well  sit  upright  m 
bed,  and  the  air  is  too  much  confined  near 
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thfe  fw».  TlviB  iDCOnveaionce  may  be  re- 
moved by  iMBgiBg  the  CQitaint  as  in  ^. 
401,  thoogb  by  tbe  sacrifice  of  aoniB  uni- 
fonnity.  Muy  pereoDS  use  them  withoal 
curuim,  lod  in  small  roonu  tbey  are 
better  wiihoui,  particularly  fcr  young  peo- 
ple. Tbeir  being  easily  mured  and  ta- 
ken lo  pieces  ta  one  of  their  principal  ad- 
tanu(^  ThecurtBinsare  oenaialymore 
elegaoi  than  tho«e  or  the  tent  bed,  ^. 
409,  and  less  apt  to  collect  dust ;  but  they 
•re  not  so  conTcaient  as  those  of  tc 
beds  may  be,  if  hnng  with  rings  upon 
rod  U  the  top  of  the  upright  posts  in  ^.. 
406,  which  will  open  by  drawing  aside. 
They  aie  Dsaally  painted  in  imitation  of  I  •'' 
nme  ezpenaiTe  wood.  /I  ' 

1193.   More   elegant   French  beds   are 
made  of  mahogany,  Mmewbat  in  the  rorm 
of  a  aofa  oi  conch,  and  have  canopies  and  draperi< 
■din  Tarioos  ways,  asjf;>.  40S,  403. 


ItM.  Tnt/  htim,  figm.  405  and  406,  are  in  very  general  use  in  England  Four  upngn 
poots  ai«  placed  at  the  comers  of  the  bed-frame,  with  it*  sseking  or  laths  and  on  the 
^edpoms  rest  the  tester  laths,  which  drop  on  iron  pins  on  the  top,  that  are  covered  by 
wooden  knobe  The  posts  at  the  foot  of  the  bed  are  iiimed  and  ornamented  in  sonir 
way.  but  those  at  the  head  sre  made  srguare  and  plain,  as  they  are  always  covered  by 
tbf  etinains ;  into  a  grnova  in  them  the  head  board  is  inserted.  The  curtains  to  throw 
ovrr  the  whole  are  usually  made  or  chints  ;  thev  are  fastened  up  in  the  day  by  cords. 
and  not  drawn  on  rtKls. 
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1196.  Half  ItaUr  bcdiUaii  are  snolhor  variety  of 
bcdsu)  turn  ii|)duringlhe  day  to  gain  room.  The  bod- 
stead,.!^.  407,  whuii  turned  up,  is  enclosed  within  cni- 
tains  drawn  rountl 
it,  and  which  are 
hung  to  a  smalt  tes- 
ter, from  which  the 
name.  They  are 
not  quite  RD  shut  up 
from  the  air  as  the 
press  bedstead,  but 
:  they  have  always 
the  appearance  of  i-  » — rf-  m  -^ 
abed.  The  valance       ]  I      n    i, 

way,  however,   be  ~~^        — ^       '*■  * 

made  more  omamental  by  festoons,  fringe,  or  scollops.     Fig.  408  is  another  turn-^p 

bed  to  appear  as  a  narrow  tent  bed  when  put  up. 

1196.  Preit  bcdalcadt  ore  made  to  shut  up,  when  not  in  use,  into  a  press  which  is 
generally  low,  and  sometimes  made  to  imitate  a  chest  of  drawers,  or  a  cabinet.  Tliey 
are  convenient  in  certain  situations,  as  occupying  little  room,  and  not  having  the  appear- 
ance of  a  bed ;  they  are  therefore  useful  in  small  rooms,  where  an  ordinary  bedeouldnot 
be  put.  But  they  arc  liable  to  this  objection,  that,  as  the  bedding  is  folded  up  in  them 
iuring  the  day,  it  does  not  get  so  well  aired  as  is  requisite.  Also,  from  the  numerous 
joints  and  crevices  in  the  wood-work,  they  are  more  Uable  to  hartwur  vermin,  and  are 
more  difficult  to  keep  clean  than  other  beds  ;  they  are  therefore  not  to  be  recommended, 

" "    ~  except  through  necessity.     If  they  aro  used, 

the  construction  that  has  the  fewest  joints  in 
the  wood-work  is  preferable.  Fig-  409  repre- 
sents a  press  bedstead  turned  town  ;  the  bed 
is  placed  upon  the  usual  sacking,  and  the 
bedstead  folds  up  in  throe  lengths,  the  feel 
also  folding  down ;  the  bed,  bedclothes,  bol- 
ster, and  pillow,  are  put  in  over  it,  and  when 
the  doors  are  shut,  the  top  (which  is  best  in 
one  piece,  framed,  if  of  deal,  though  Dsually 
made  in  two  pieces,)  shuts  down  over  them. 
If  this  bedstead  is  to  imitate  a  chest  of 
drawers,  instead  of  the  folding  doors,  one 
door  only  must  be  made,  having  the  exieniB] 
side  to  imitate  drawers  with  handles ;  or,  if  it 
should  be  inconvenient  to  hinge  it,  it  may  be 
made  a  separate  piece,  to  take  off  altogether 
;  room,  instead  of  making  this  press  bedstead  so 
low  as  to  be  only  of  the  height  of  a  chest  of  drawers,  a  belter  plan  is  to  make  it  go 
into  a  press  sis  or  seven  feet  high,  by  which  only  one  joint  is  required  in  the  bedstead, 
IB  in  the  half  tester  bed.  Jig.  407 ;  the  bed  may  be  made  in  the  morning,  and  strapped 
down  before  it  is  turned  up,  so  as  to  be  ready  to  sleep  in  on  turning  it  down  in  the 
evening.  The  low  press  bed  may  also  be  made  to  imitate  a  dresaing-lable,  or  chest  of 
drawers,  covered  with  a  toilet  cover. 

1197,  Chair  htdt  are  convenient,  as  aflbrding  the  meana  of  accommodating  an  acci- 
dental visiter,  when  all  the  other  beds  areoccupied.  They  are  frequently  so  complicated 
as  soon  to  be  out  of  order.  J^.  410  represents  one  free  from  that  objection,  anil  at  the 
same  time  forming  a  complete  arm-chair.  The  bed  frame  folds  up  into  the  scat  of  the 
chair ;  and  the  mattress  is  made  in  three  pieces,  two  of  which  are  used  in  the  seal 
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Fig.  410. 


^nd  the  other  one  in  the  back.  Hie  light  frame  on  the  top 
is  to  support  curtains  if  required,  and  it  slides  down  into 
the  ba<dc,  the  top  being  closed  by  a  narrow-hinged  fillet. 
1198.  Sofa  and  couch  beds  are  made  on  a  similar 
principle.  Fig.  411  represents  the  framing  of  one  so 
simple  that  it 
may  be  made 
by  a  common 
carpenter,  of 
deal  or  any 
other  wood : 
the  back  folds 
down  to  make 

tiiebedonthe  \«r^  F^.4ii. 
sofa.  The  seat  is  formed  of  a  frame  lathed,  and  haying 
a  mattress  laid  on  it  m  the  usual  manner  of  a  sofa ; 
this  frame  being  hinged,  lifts  up  and  allows  the  bed- 
clothes, together  with  the  bolster  and  pillows,  to  be 
put  into  the  well  below  that  reaches  nearly  to  the  floor, 
and  is  enclosed  all  round  by  canvass  strained  to  the 
nune.  Another  mattress  is  required  for  the  back,  in  addition  to  that  which  forms  the 
seat  of  the  sofa ;  the  front  rail  must  be  strong,  and  of  sufficient  depth  to  bear  the 
weight  of  sitting  on  the  sofa ;  and  to  strengthen  it,  it  will  be  necessary  to  hare  an 
f  «on  bar  under  the  middle  of  the  seat.  The  back  must  be  lathed  like  the  seat,  to  keep 
in  its  place  when  raised  up ;  a  strong  hook  and  eye  will  be  sufficient.  Small  stuffed 
pieces  most  be  made  for  the  ends ;  and  the  whole  may  be  corered  by  a  loose  cover- 
fog  of  cfaints,  to  be  taken  off  when  the  bed  is  to  bo  made.  Sofa  beds  are  made  of 
ocber  constructions  more  elegant,  and  form  useful  and  cheap  pieces  of  furniture. 

1199.  Cot  beds  or  hammocks  are  exceedingly  convenient  in  many  situations  where 
there  is  little  room,  or  when  an  extra  bed  is  required.  They  are  formed  by  making  a 
wooden  frame  with  sacking  strained  across  large  enough  for  one  person.    To  the  side 

of  this  canvass  is  attached,  as  in  Jig.  418,  two  poles,  by 

which  the  cot  is  suspended  to  the  ceUing  by  strong  cords. 

Fig.  41L  fl    It  is  easy  to  see  how  this  might  be  made  more  ornamental 

b^  curtains.    The  great  oonvenience  is  that,  in  the  day- 
tmie,  it  is  so  portable  that  the  whole  may  be  easily  put 
away.    It  is  scarcely  necessary  to  state  that  care  should 
be  taken  to  have  the  lines  and'  hook  sufficiently  strong. 
1200.  Stump  bedsteads^  Jig.  413,  are  the  humblest  in  com* 
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uioo  use ;  they  aie  osuaUy  made  of  wood  with  sacking  bottoms. 

1201.  Box  bedsUads  are  a  very  ancient  kind  of  bedstead,  still  used  in  many  parts  of 
the  Continent,  and  in  Scotland.  Tliey  consist  of  an  enclosure  of  wainsootmg,  some- 
times moveable ;  but,  however  they  vcafgiX  have  been  calcokited  for  houses  which  were 
very  pervious  to  the  weather,  they  are  not  to  be  recommended,  as  they  eonfine  the  air 
too  mocfa  for  health. 
1208.  The  folding  camp,  or  tressel  bedstead.  Jig.  414,  is  one  of  the  cheapest  made,  and 

has  the  great  convenience  of  being  easily  put  aside 
to  make  room  when  folded,  consisting  merely  of 
two  frames  connected  by  the  sacking.  When  ex- 
tended, it  is  kept  open  bvthehead-boud,  which  has 
two  pins  Uiat  drop  into  holes  in  the  side  rails,  with 
the  addition  of  a  foot-board,  made  in  the  same  man- 
ner as  the  head-board ;  there  is  no  better  bedstead 
ibr  men  servants  or  young  peoi^e ;  and  being  so  moveable,  they  are  easily  kept  clean, 
90t  requiring  taking  to  pieces.  They  may  be  had  complete  for  less  than  £1.  If  re- 
qunred,  nothing  womd  be  easier  than  to  add  curtains,  in  the  manner  of  the  French  bed* 
stead.    Thej  are  also  made  sometimes  of  iron. 

Camp  bedsteads,  to  fold  in  little  room,  are  made  sometimes  of  iron ;  but  the  best  and 
most  elegant  are  of  hollow  brass  rods,  which  are  particularly  convenient  fur  travelling 
by  land  or  sea,  and  are  occasionally  useful  in  the  house  from  being  easily  put  away. 
Those  of  brass  are  about  twice  the  price  of  iron  ones.  Couches  are  made  on  the  same 
prinei|de. 
1203.  Iron  hcdsteads  have  now  become  very  {^encriil,  ;'.ri(l  arc  niuoh  moie  easily  kopt 
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clean  than  those  of  wood.  Though  a  lit- 
tle more  expensive  at  first,  they  are  often 
found  cheaper  in  the  end,  on  account  Ot 
their  greater  durability.  They  are  painted 
in  oil ;  and  tl^e  bottoms,  instead  of  being 
of  sacking,  are  composed  of  iron  hooping, 
crossed,  as  in  ^.«  415.  Some  are  made 
with  standards  lor  curtains,  in  the  man- 
ner of  French  bedsteads. 

1204.  Wire  gauxt  is  found  very  useful  tn 
tropical  dimates  as  a  substitute  for  the  sacking,  head,  tester,  and  the  yarious  hangings 
of  a  bedstead,  in  order  to  prevent  certain  insects  from  establishing  their  domicil,  and 
likewise  the  intrusion  of  winged  insects  and  reptiles.  To  supply  the  place  of  ordinary 
curtains,  the  wire  gauze  is  framed  in  panels,  which  are  connected  together  by  hinges, 
so  as  to  allow  any  one  of  them  to  be  opened  at  pleasure.  The  sacking,  heading,  and 
tester  may  be  permanently  fixed.  A  patent  was  taken  out  for  this  application  of  wire 
gauze  by  Briedenback  of  Birmingham. 

1205.  It  is  necessary  sometimes  to  take  bedsteads  to  pieces,  for  the  purpose  of  having 
-them  cleaned ;  and  though  generally  an  upholsterer  or  a  carpenter  is  employed  to  do 
this,  yet  it  is  proper  that  servants  should  perform  an  operation  which  is  not  diflScuIt  if 
done  with  regularity.  An  iron  bed-key  is  requisite  to  undo  the  large  screws  by  which 
the  bedstead  is  held  together,  and  all  the  parts  should  be  marked,  so  that  no  mistake 
may  be  made  in  putting  them  together  again. 

1206.  Bedding. — Feather  beds,  or  beds  stufiTed  with  feathers,  are  now  in  universal  use 
in  this  country.  In  these  modem  times  of  refinement  and  luxury,  the  good  qualities 
of  a  bed  are  considered  as  of  the  first  importance ;  and  undoubtedly  the  restoration  of 
strength  after  fatigue  depends  much  upon  the  properties  of  this  article  of  furniture ; 
and  health  as  well  as  comfort  demands  that  its  materials  and  construction  should  be 
well  attended  to.  For  the  nature  of  feathers,  and  the  mode  of  cleaning  and  dressing 
them,  see  Book  V.,  Chap.  V.,  *'  Materials  for  Furniture."  The  feathers  are  enclosed  in 
a  case  of  ticking.  To  prevent  the  feathers  from  coming  through,  which  they  are  apt  to 
do,  and  which  occasions  much  of  that  dust  commonly  termed  flue,  so  disagreeable  in 
bedrooms,  some  rub  bees*  wax  upon  the  inside  of  the  ticking,  or  a  mixture  of  bees'  wax 
and  yellow  soap.  This  is  necessary  when  the  ticking  is  thin ;  but  it  is  better  to  have 
the  ticking  so  close  and  stout  as  not  to  require  it ;  and  to  prevent  the  feathers  from 
penetrating,  the  ticking  is  occasionally  made  double.  Feather-beds,  to  be  kept  in  good 
order,  require  to  be  well  shaken  every  day,  otherwise  the  feathers  mat  together  in 
hard  knots,  that  are  difllcult  to  undo  and  separate.  When  this  has  happened  from  long 
use  or  neglect,  so  that  the  beds  are  uncomfortable  to  those  who  sleep  upon  tbem,  it  is 
necessary  to  take  the  feathers  out  to  have  tbem  dressed,  and  the  ticking  well  washed, 
dried,  and  aired,  if  not  renewed.  The  dressing  of  the  feathers  is  usually  performed  by 
regular  manufacturers,  in  which  case  it  is  necessary  to  take  care  that  they  do  not  k'»ep 
back  part  of  the  feathers,  which  dishonest  persons  are  apt  to  do.  The  process  may  be 
performed  by  any  one  in  a  house  where  there  is  a  spare  empty  room.  The  feathers 
should  be  emptied  in  a  sheet,  and  carefully  loosened  by  hand,  picking  out  all  the  quO] 
parts  from  the  light  feathers.  The  loosened  or  cleared  feathers  are  then  to  be  returned 
by  handfuls  into  the  new  ticking,  through  a  part  of  the  seam  left  unclosed  for  the  pur- 
pose. It  is  scarcely  necessary  to  add  that  this  is  a  troublesome  and  unpleasant  oper- 
ation, flpom  the  feathery  dust ;  while  it  is  going  on,  the  doors  and  windows  of  the  tooib 
should  be  kept  shut,  to  prevent  the  feathers  flying  all  about.  As  there  will  be  some 
deficiency  of  feathers  by  this  process,  and  by  constant  use,  it  will  perhaps  be  requisite 
to  supply  this  by  the  addition  of  a  portion  of  new  feathers.  If  the  feathers  from  the 
poultry  are  not  given  as  a  perquisite  to  the  cook  or  dairy-maid,  which  is  sometimes  the 
case,  they  are  often  sufilcient  for  this  purpose ;  or  these  may  be  collected  and  kept  for 
pillows,  or  any  similar  uso.  In  this  case,  after  being  well  selected,  they  should  be  put 
into  strong  brown  paper  bags,  and  well  dried  by  keeping  them  several  days  in  the  oven 
after  the  ta-ead  is  baked,  until  all  smell  is  removed.  They  are  then  to  be  taken  out, 
the  quill  parts  cut  ofiT  carefully,  and  the  feathers  cleaned  according  to  the  directions 
which  we  have  given ;  they  should  then  be  restored  to  the  paper  bags,  and  kept  in  a 
diy  place  for  use.  Bed-ticking  will  last  many  years  with  care ;  in  towns  and  smoky 
situations  it  may  be  advantageous  to  have  coverings  of  brown  holland,  which  can  with 
sase  be  taken  oflTand  washed  as  occasion  requires. 

Formerly  it  was  the  custom  to  use  only  feather  beds  laid  upon  the  sacking ;  but  these 
beds  were  very  thick,  and  contained  much  feathers.    Economy  and  attention  to  health 
have  introduced  the  custom  of  laying  a  thinner  feather  bed  upon  a  mattress,  and  some 
times  that  upon  a  paillasse. 

?207.  In  purehastng  feather  beds,  the  purchasers  Wy  choose  their  feathers,  which  are 
of  various  prices,  at  so  much  per  pound ;  and  they  may  see  the  ticking  filled  with  them, 
having  the  quantity  put  in  which  they  wish.  If  too  much  is  put  into  the  bed,  it  will 
CM  hard. 
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tVM.  Kaitrenti  are  a  fiimer  kind  of  beds,  araaUy  j^aoed  under  the  feather  beds,  bat 
sometimea  preferred  to  the  latter  for  sleeping  upon,  as  being  less  soft,  and  not  so  re- 
iaxing.  The/  osastst  of  a  bag  ef  caayass  or  ticking  stufibd  with  Tarioiis  materials ;  but 
«s  these  are  not  intended  to  be  moTed  or  shaken,  thej  are  fixed  in  their  nlaoes  by  peek 
thread  pat  tbroagh,  and  tufts  fixed  at  equal  distances :  the  edge  or  border  of  tiie  mat- 
tress is  fonaed  sqnare.  The  materials  with  which  mattresses  are  filled  are  usoally 
horsehair,  woolT  flock,  millpuff  (a  kind  of  coarse  wool),  chafiT,  straw,  ulTa-marina,  oo- 
coaaot  iSbre,  or  coils  of  elastic  wire.    Hay  and  chaff  are  occasionally  employed. 

1S09.  The  Ustef  tkest  is  good  harothairj  which,  when  of  the  first  quality,  preserves 
its  elasticity  a  long  tine ;  but  it  is  also  the  most  expensive :  in  a  second  quality,  the 
hair  of  tbe  rails  of  oxen  is  mixed,  and  this  is  also  good. 

.  ISIO.  Wool  wuutrssses  are  much  cheaper,  but  it  is  neceseaiy  that  they  should  be  made 
of  good  wool.  The  cheapest  kind  nsnally  made  in  England  are  of  wool  rejected  for 
numofaeufing  psrpeees,  called  flock,  mixed  with  the  waste  from  the  surfhce  in  dressing 
hlaakets  and  doth,  which,  being  short,  requires  many  tnfts  or  knots  to  keep  the  woM 
properly  in  its  (dace,  and  eonseqnently  the  mattress  is  hard.  In  France,  wool  mattresses 
aie  very  generally  slept  upon  instead  of  feather  beds,  but  these  are  made  of  long  wool, 
wlkh  requires  few  tnfts,  and  are  veiy  soft ;  these  are  beginning  now  to  be  made  here, 
bat  ttt^  are  expensive ;  and  as  they  will  get  hard  by  constant  use,  and  cannot  be  sha- 
ken up  like  a  feather  bed,  they  require  occasionally  to  be  taken  to  pieees  by  the  uphol- 
sterer to  have  the  wool  carded  and  made  up  again,  whi(A  costs  eight  or  ten  shilUngs. 
They  are  exceDent  for  summer  use,  being  less  relaxing  than  feather  beds,  and  not  lull 
the  price. 

An  eminent  upholsterer  recommends  as  an  excellent  kind  of  mattress  kmg  wool  and 
hair,  not  mixed  together,  but  laid  in  alternate  layers :  this  is  less  expensive  than  all 
hair,  but  nearly  equal  in  quality.  Four  inches  thick  is  sufficient  for  a  mattress ;  thicker 
cannot  be  well  fastened :  when  a  very  soft  mattress  is  required  instead  of  a  ^ther  bed, 
it  is  best  to  have  two  rather  thin  laid  one  on  the  other. 

121 1.  M^Ureoses  *t»fed  with  oUuiie  iron  wire  are  a  recent  and  valuable  improv«nent. 
the  foUowisg  is  the  mode  of  constructing  them :  wire  about  the  eighth  of  an  inch  in 
(iameter,  or  smaller  for  some  purposes,  is  twisted  into  coils  of  the  form  of  an  honr- 

gU»s,;(g.  416,  that  is,  like  two  cones  joined  together 
at  their  apices.  The  lower  parts  ef  the  springs  are  sewed 
to  a  canvass  or  webbing,  and  their  upper  parts  are  se- 
cured in  their  places  by  packthread,  tied  or  braced  from- 
■one  te  the  other,  crossing  like  a  net.  On  the  tops  of 
the  springs  canvass  is  laid,  and  over  that  a  layer  of 
FigAi^,  baked  horsehair,  and  then  the  outer  covering  of  tick- 

ing. The  springs  are  madb  at  Birmingham.  When 
Che  mattress  is  not  pressed,  the  springs  rise  to  their  full  height,  whieh  is  about  seven 
inches ;  bat  when  the  weight  of  a  person  comes  upon  it,  the  springs  yield,  and  are  com- 
pressed into  less  spaoe.  This  kind  of  mattress,  on  account  ef  its  superior  ehisticity,  is 
particularly  weU  cakulated  for  invidids,  not  requiring  to  be  shaken  or  moved  like  a 
feather  bed.  It  is,  besides,  extremely  cool  in  summer ;  and  in  winter,  if  warmth  be 
required,  another  soft  mattress  can  be  laid  upon  it.  Indeed,  with  this  mattress  no 
feather  bed  is  neoessaiy,  aad  it  is  therefore,  upon  the  whole,  very  economical,  not  be- 
ing above  half  tbe  price  of  a  bed.  They  cannot  be  turned,  and  require  no  making.  Thfr 
same  method  of  staffing  by  wire  springs  is  used  extensively  for  easy  diairs,  and  seats 
of  various  kinds. 

1212.  Coeoanutjibrej  called  coir  in  India,  has  lately  been  introduced  as  a  material  Ibr 
stuffing  mattresses,  and  has  some  qualities  that  strongly  recommend  its  use.    These 
iibres  are  found  surrounding  the  kernel  of  the  eoooanut  (see  our  dspcription  of  that  fnut. 
Book  VII.,  Chap.  IX.),  and,  after  havmg  undergone  a  certain  preparation  by  the  man- 
ofactBrer,  they  are  sold  ready  to  use  mstead  of  horsehair.    The  aovantages  of  this  ma- 
terial appear  to  be  these :  containing  naturally  a  large  portion  of  tannin,  a  principle 
which  exists  in  all  baric,  and  which  gives  to  leather  its  inoorruptftility,  it  will  neither 
ferment  nor  decompose,  like  other  substances,  but  preserves  its  fteshness  in  aH  di- 
matea.    No  vermin  of  any  kind  will  breed  or  hariionr  in  this  fibre,  although  the  best 
hair  and  flock  are  liable  to  this  in  warm  countries.    It  is  therefore  exceedingly  durable, 
and  free  from  smell.    It  is  also  very  elastic,  and  ahhoogh  net  equal  in  this  respect  to 
tbe  best  horsehair,  it  is  yet  much  superior  to  wool,  nor  does  it  get  into  knoto  tike  that 
sobfltajice.    Cocoa  fibre  likewise  preserves  its  elasticity  for  a  long  time,  and  this  may 
be  restored  after  some  years,  by  taking  it  out,  washing  m  water,  and  drying  in  the  son. 
Tbis  material  has  been  tried  by  officers  in  the  army  and  navy,  and  has  been  found  par- 
ticolarly  well  calcalated  for  mattresses,  couches,  and  cushions :  it  is  not  above  half  the 
pcioe  of  horsehair.    It  was  first  introduced  by  Captain  Wilders. 

12 IS.  The  Uha^^narina  is  a  species  of  sea-weed,  or  marine  plant  {Zootera,  fsarifM, 
Iittn.>,  and  this,  when  properly  washed  and  dried,  has  been  well  spoken^of  as  a  stuffing 
far  mattresses  :  it  is  very  wholesome,  does  not  harbour  vermin,  and  is  tolerably  hgU 
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and  toft ;  but  if  not  suffioiently  washed,  is  said  to  attract  moisture,  owing  to  a  Uttb 
salt  remaining  in  it. 

1214.  The  outer  chaff  of  the  oat  is  used  for  stuffing  mattresses,  and  also  bolsters,  in 
some  parts  of  Scotland.  This  material  is  carefully  silled  from  the  smaller  chaff  and 
dust,  and  is  renewed  once  a  year. 

1215.  The  chaff  of  mai^e  is  employed  for  the  same  purpose  in  Italy,  an^  other  countries 
where  that  grain  is  commonly  cultivated. 

Bran  is  sometimes  used  for  mattresses  for  children. 

12 IG.  The  dried  leaves  of  the  heeeh-tree  are  rather  preferable  to  straw  as  stuffing  for 
mattresses.  Of  these  Sir  Thomas  Lauder  observes,  "  We  can,  from  our  own  experi- 
ence, bear  testimony  to  the  truth  of  what  Evelyn  says  as  to  the  excellence  of  beedi 
leaves  for  mattresses.  We  used  always  to  think  that  the  most  luxurious  and  refreshing 
bed  is  that  which  prevails  universally  in  Italy,  which  consists  of  an  absolute  pOe  of 
mattresses,  filled  with  the  elastic  spathe  of  Indian  com ;  we  mean  that  delicate  blade 
from  which  the  large  head  of  the  plant  bursts  forth.  These  beds  have  the  advantage 
of  being  sotX  as  well  as  elastic,  and  we  have  always  found  the  sleep  enjoyed  on  them 
to  be  peculiarly  sound  and  restorative ;  but  the  beds  made  of  beech  leaves  are  reaJly 
no  whit  behind  them  in  these  qualities,  while  the  fragrant  smell  of  green  tea,  which 
the  leaves  retain,  is  most  gratifying.  The  only  objection  to  them  is,  the  slight  crack- 
ling noise  which  they  occasion  when  a  person  turns  in  bed ;  but  this  is  no  inconTe- 
nience  at  all,  or  if  so,  it  is  an  inconvenience  which  is  much  overbalanced  by  the  advan- 
tages of  this  most  luxurious  couch." 

1217.  All  nuUtressee  lose  their  elasticity^  to  a  certain  degree,  by  long  use,  and  soon  get 
so  hard  that  they  require  to  be  taken  to  pieces  and  undressed.  This  is  usually  per- 
formed by  the  manufacturers,  and  it  is  more  difficult  to  execute  than  in  the  case  of 
feather  beds.  If  of  wool,  this  material  must  be  taken  out,  washed,  and  carded.  If  of 
hair,  this  must  be  well  loosened,  and  the  dust  beat  and  blown  out  with  a  bellows  be- 
fore it  is  returned  into  the  new  case.  Great  care  must  be  taken  to  place  the  wool  or 
hair  exactly  even,  otherwise  the  inequalities  will  prove  very  unpleasant,  and  the  fixing 
at  equal  distances  with  packthread,  passed  through  at  equal  distances,  must  not  be 
omitted. 

1218.  Frauds  are  sometimes  committed  tnth  respect  to  the  materials  oftsMch  mattresses 
are  made^  and  advice  was  given  us  by  an  upholsterer  to  recommend  the  purchaser  who 
has  reason  to  suspect  fraud  to  open  a  portion  of  the  sewing  in  the  seam  by  cutting  the 
thread,  and  with  the  fingers  to  puU  from  the  very  centre,  between  top  and  bottom,  some 
of  the  material.  Instead  of  the  best  hair  mattresses,  as  ordered  or  described,  it  has 
been  found  that  very  inferior  hair  has  been  sometimes  substituted ;  even  a  quantity  of 
that  from  the  hides  of  bullocks,  goats,  and  deer,  such  as  is  used  by  the  plasterers.  In 
short,  any  description  of  l&ir  that  could  be  procured,  and  which  is  void  of  elasticity,  per- 
haps mixed  up  with  some  good  horsehair.  In  wool  and  flock  mattresses,  which  latter 
are  the  cheapest,  it  is  not  uncommon  to  mix  with  the  proper  materials  rag  flocks,  made 
from  old  blankets  and  flannels,  and  every  kind  of  old  woollen  fabric,  probably  from  hos- 
pitals, prisons,  barracks,  &c.  These  are  torn  or  cut  into  shreds,  and  reduced  to  floda 
by  machinery,  and  cirded. 

1219.  A  paillasse  is  a  very  thick  mattress  stuffed  hard  with  drawn  wheat  straw,  the 
name  being  derived  from  the  French,  paiUe,  straw.  It  is  placed  beneath  the  bed,  and 
sometimes  under  the  mattress,  for  the  purpose  of  raising  the  bed,  and  giving  it  elasU- 
city.  When  the  bottom  of  the  bedstead  is  made  with  laths,  a  paillasse  is  necessary,  as 
the  laths  cut  the  mattress  or  bed.  When  two  mattresses  only  are  used,  or  a 'mattress 
and  feather  bed  only,  sacking  is  best  to  be  under  them. 

1220.  Air  beds  were  invented  by  John  Clark  of  Bridgewater,  in  1813,  in  consequence 
of  the  previous  discovery  of  rendering  cloth  impervious  to  air  by  means  of  Indian  rub- 
ber. These  beds,  in  fact,  consist  merely  of  a  bed  of  the  proper  size  of  this  kind  of  doth, 
into  which  air  has  been  forced  by  a  pump  through  a  stop-cock,  till  it  is  sufficiently  infla- 
ted to  senre  as  a  bed,  and  then  shutting  the  stop-code.  This  case  is  then  enclosed  in 
another  of  ticking  of  any  kind  of  doth.  This  contrivance  is  capable  of  being  particu- 
larly useful  to  many  persons ;  for  instance,  to  travellers,  who,  in  transporting  their 
beds,  need,  upon  oocasion,  carry  only  a  prepared  bag  and  a  force  pump  for  air.  Not- 
withstanding the  great  elasticity  of  air  itself,  these  beds  are  not  very  elastic,  but  can 
never  lose  .their  elasticity  so  long  as  they  are  tight.  They  require  no  making  up,  can 
he  got  ready  in  a  few  minutes,  and  occupy  little  room  when  empty.  The  same  inven- 
tion is  applied  also  to  making  elastic  cushions  to  sit  upon,  very  useful  likewise  to  trav 
ellers ;  but  it  is  to  be  observed  that  such  beds  will  require  very  great  care,  as  the  small- 
est hole  will  render  them  usdess. 

1221.  Dr.  Anwtt's  water  bed  will  be  described  under  **  Invalid  Furniture." 

1222.  The  other  parts  of  bedding,  such  as  blankets,  sheets,  and  coverlets,  have  been 
treated  of  under  «  woollen.  Cotton,  and  Linen  Manufactures,*'  and  the  modes  of  clesji 
ing  them  under  '*  Laundry."  Bolsters  and  pillows  are  usually  stuffed  with  featlie*« 
and  the  same  observations  apply  to  them  as  to  beds. 


IBDKOOU   FtJKNITiniE. 

StcT.  II.— Bunooa  CHumt. 
IS53.  BefrMBfictrf  are  moat  tutuD; made  light,  the  aeata of  CL 
m  smenllTpainM  or  japuued.    F^t.  417, 4I8,  iis 


1S4.  Cktap  tigkl  ckairi  are  made  in  great  Bbnndancs  of  a 
greit  lariet;  (rf  patterns,  of  beech  Mimed  lo  imitate  row- 
wood,  with  cane  ieat«  ;  most-of  these  are  made  in  Bucking- 
hamiiure.  Look  CKshioiu  are  sometimea  laid  on  them. 
Hew  ire  too  well  known  to  require  farther  notice.  When 
well  made,  they  fonn  very  tolerable  cheap  substituies  for  roee- 
wood  chain. 

ISSS.  Cammm  nuk-bettomed  ehtiri,  with  the  frabea  «tained 
black,  or  painted,  are  by  no  means  so  good  as  the  cane-bot- 
taned,  aa  the  Mats  are  liaUe  to  hartour  vennin,  and  to  be 
eaai^  cnL  The;  are  mncb  improved  by  painting  the  msh 
with  oil  paint,  aa  then  th^  can  be  washed  with  soap  and 

1116.  Fig.  430  is  a  ietalimul  chair,  or  Frit-Dim. 

SmCT.  Ill, CODCHK,  TAILM,  DBEIUIfi: 

ItST.  ^1.  4S1,  42S,  433  are  eemomieal  cQucAf*  for  bedchambers  or  ladies'  a 

;  th<f  ra^  be  made  of  deal,  or  other  cheap  wood,  and  have  matlressea  eovend 

*  ''SiOTeTeabrown  hoUand. 


MO 
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placed  apon  it,  to  the  most  expensiye  kinds,  and  a  proper  selection  adds  much  to  taoh 

1230.  Fig.  425  represents  one  of  the  most  nsnal  plain  kind  made  at  present.  As  this 
table  is  commonljr  placed  against  the  window  for  the  advantage  of  good  light,  if  the 
mirror  is  placed  upon  it  loose,  it  is  very  apt  to  be  blown  down,  and  perhaps  broken, 
when  the  window  is  left  open.  The  best  waj,  therefore,  is  to  haye  the  mirror  aod 
frame  to  slide  up  and  down  by  means  of  balance  weights,  as  in  a  window  saah.  Aa 
additional  shelf  may  be  made  to  draw  out  to  the  right,  to  gain  room  if  repaired :  at  the 
bottom  is  a  cushion  to  put  the  feet  upon.  Toilet-tables  are  sometimes  made  extremely 
elegant  and  costly,  with  yarious  contriyanees  for  holding  the  numerous  panqjihemilis 


required  by  ladies ;  but  we  omit  examples  of  these,  since  they  must  necessarily  taiy 
se  much  with  the  wants  of  individuals  that  no  patterns  can  be  established. 

1231.  TableM  in  the  style  of  Louis  XlV.yfig.  426,  are  sometimes  introdoced  into  bed- 
rooms and  dressing-rooms  as  an  agreeable  variety.  They  are  often  of  great  elegance, 
having  marble  tops,  and  being  decorated  with  brass  ornaments,  or  inlaying  with  mar- 
qsetry. 

Figs.  427  and  428  are  two  tables  in  the  Elizabethan  style. 


133S.  The  dressing-glasses,  or  mirrors,  in  common  use  are  those  termed  swing-gfatttt^ 
finom  their  being  moveable  to  any  angle  in  a  frame.    Fig.  429  is  a  large  ckewd  glma9  tbtM 


Fig.4n. 
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■anda  en  Die  floor  (or  Tiewinft  the  whole  person,  with  lighla  on  mA  oide.  Fig.  UO  ia 
«  amaU  dT«mng-^us  for  the  toilet-table,  with  a  drawer.  Piif.  431  is  another  with  the 
drawer  omitted,  wbicfa  is  now  naoally  done  :  tbia  moat  be  loaded  at  the  bottom  to  pra- 
vent  being  eatjf  tbown  down. 

13)3.  Ajf.  431  ii  a  bn-»tacl,  baTinx  the  top  atnfibd  to  alt  on,  while  the  iuids  dmj 

Idc^Hisretbuanicleaof  dreaa,  ^nned  to  the  firt  In  the  lid. 

Wig.  4^  ii  a  dreaaiBg-atoe],  light,  with  cane  bottom. 


1SS4.  Toad  aai  daH  nrttt.  /^.  484  is  the  fotm  U  oreaent  moat  in  Auhlon  tbr  tOw- 
da.  F^.  435  ii  more  eonveuieot  fbi  airing  clothea ;  from  the  mode  in  which  tlw  feet 
an  fixed  on,  it  will  atand  whether  open  or  shut.  Fig.  4S(t  la  still  more  conTotiloat,  m 
by  means  of  s  very  sinqde  hinge  it  maj  be  made  to  fcdd  backward,  and  in  aerent  dif' 
iV' 437  represents  the  hinge,  n^eh  conaiata  onl;  of  two  atrii»  of 


Pig.  at. 

kalher  nailed  on  as  in  the  woodcut:  it  maybe  made  bj  any  caipeDler :  there  are  Ibnr 
audi  hingea. 

1S3G.  Walt-iiaai: — lliese  iiBefni  articles  of  fhmiture  have  been  made  in  a  great 
TuittT  of  forms,  from  wbioh  we  aelect  the  priacipal  varietiea  at  present  in  common  oae. 

.Fig.  438  ia  the  stan^est  luod  of  wash-stand,  which  may  be  made  of  deal  painted,  or 
ssr  other  kind  of  wool  The  space  bekiw  tho  basin,  being  enclosed  with  doors,  may  ba 
uaed  a*  a  small  cn^Kiaid.  The  wasb-board  la  made  bigfa,  and  contains  n  (mall  abelf. 
Fir.  439  ia  a  amall  wash-ataad  which  was  in  general  ose  some  time  ago,  but  is  now 
audom  ftHind  except  at  the  brokers ;  it  is,  however,  very  coovenient  for  small  apait- 
■enta.    fig.  440  is  one  on  a  sumlar  pUn,  intended  for  the  comer  of  a  small  bedroooi 


Kn.  441  Bad  44S,  wash-stands  generaflj  made  at  present.  The  top  [i  ntnaOf  nmH 
srtnaihle.  which  is  lesa  apt  to  be  injured  by  the  alkaii  of  the  soap,  which  takea  oiTon 
faaX,  and  spoQa  mahogany.  Some  kinds  of  reined  marble,  being  now  cheap  ftiocp  m- 
imeiaeDts  in  sawing,  are  ret;  generally  employed  for  this  purpose.    Beloff  la  a  eir 


colar  slab  for  the  e'  „ ._._ 

for&tod  Tor  tbe  baain,  io  that  it  may  be  used  oocasiooall;  alao  as  a  toilet-table. ' 
buia  and  «wer  may  be  put  away  upon  the  shelf  beneath.    Fif.  444  is  a  larger  ft 


fi>r  two  hasina.  Fig.  445  is  a  amaU  mahogaii;  wash-atand  for  a  gentlemas'a  rooKi  oi 
GbrarT :  the  basic  can  be  covered  over  with  folding  ccveia.  Fig.  446  is  a  larger  OM 
Ibr  a  similar  purpose ;  the  lid  shuts  down  over  the  baain,  ewer,  and  the  toilet  app«  itos. 
tn  the  lid  is  a  nurror ;  and  small  drawers  in  front  serve  to  contain  Tarions  srtKles  (or 
the  toilet.     B;  means  of  handles  at  the  ends,  the  whole  may  be  readily  meTcd  (roB 


place  to  place  as  required.  F»g.  447  Ja  a  wash-stand  upon  a  totj  aiaipls  Mnstnctioii, 
with  a  small  ciatem  at  the  top,  and  a  plug  in  the  basin,  that  the  foul  water  may  go  into 
a  vessel  below.  There  ia  a  mirror  in  the  lid.  Figi.  448,  449  are  smalt  waah-standa 
of  elegant  French  patterns.    They  are  execated  in  mahogany,  and  French  pcdished. 

A  waah-stand,  to  be  com{dete,  sboald  have,  beaidea  the  baain  and  ewer,  a  carafe  Sat 
■pring  water,  vessd  for  hot  water,  soap  tray,  several  glasaea,  and  it  would  be  better 
nd  it  contain  the  necessary  apparalui  for  shaving,  &e. 

1336.  Bed  eufioarit  ani  mfAJ-tlond*.— These  conveniences  are  freouently  made  in 
the  Ibnn  of  pedestals,  either  round  or  square ;  aometimea  with  a  marble  top,  Jigt.  450, 
401,  whieh  have  a  shelf  in  the  middle.  Fig.  453  ia  another  variety,  which  has,  instead 
at  a  dooT,  sliders  composed  of  a  system  of  mahogany  laths,  so  constructed  as  to  slide 
Toond  the  cometa,  a  plan  which  obviates  the  inconvenience  aometimes  oecaaioned  br 
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Fig.  U3. 
likewise  uiefiil.    JV- 
by  two  folding  luvea.   It 


Fig.  vo.  Fig.  491.  Fig.  4H. 

the  ejecting  o(  a  door  when  opeaed.    A  feoce  round  it 

453  is  one  in  which  the  top  may  be  extended  upon  occai 

is  easy  to  see  how  the  adTantages  of  the  last  two  may  be  combined. 
1X37.  PortabU  iaUa--clotttM  are  useful  where  fixed  Ones  Cannot  be  had,  and  in  case  of 

aidmeas;  as  they  may  be  placed  in  a  dresaing-room,  or  eren  a  bedroom,     ir  ill  con* 

(tracted,  they  are  a  nuisance ;  but  we  can  recomraead  the  following,  patented  by  Wiss, 

near  Charing  Cross,  London.     Fig.  454,  a,  a,  is  the  cistern  for  water,  sarrounding  tfaa 

three  aides  of  a  box  which  holds  the  pan,  b ; 

the  dstem  is  filled  by  lifting  up  a  small  lid,  c, 

and  by  pulling  the  handle  of  an  engine,  by 

which  the  watei  is  forced  into  the  pan  through 

the  waahci.    This  water,  by  its  weight,  opens 

the  hinged  vaWe  at  the  botUrai  of  the  pan,  and 

canies  the  contents  into  a  pail,  i,  placed  be- 

Desth.     This  pail  has  a  coier  with  a  projec- 
tion thai  dips  into  a  grooTe  containing  a  little 

water,  that  efl'ectiially  prerents  any  effluvia  ^ 

iTom  ««nihig  out.     The  pail  can  be  remoTcd  || 

lo  empty  it.    This  apparatus  may  be  made  it 

a  Tanr^ty  of  forms ;  as  a  seat,  an  ann-chair,  I 

a  commode,  settee,  &c.     The  same  moreable  I 

box.  with  the  cislem  and  pan,  may  be  osed 

without  a  pail,  and  be  mcFre  complete,  where  there  ia  the  couTonience  of  connecting  it 

with  a  pipe  to  go  into  a  drain  or  cesapool.    In  this  case  there  is  a  curved  tube,/,  to  be 

joined  to  the  pipe,  which,  bebg  alwaya  full  of  water  up  to  the  dotted  line,  stops  taj 

smell  from  ascending. 

SaoT.  T.— WiaoBOBis. 
1X38.   Vfnirabtt  an  far  more  comtHitnt  for  ketping  apparel  than  the  cbal*  of  <lr*H«r* 

farmerlj/ in  gnaral  *te.  In  wardrobes,  the  dresses  are  hungup,  or  laid  on  shelves  irtii(dt 
draw  oat,  and  are  therefore  not  injured  by  folding ;  aleo,  by  unloching  one  or  two  doon, 
tbe  whole  is  exposed  to  view,  or  secured  by  locking  Ihem,  without  the  trouble  of  em- 
ptoyin^  the  lock  and  key  of  each  drawer.  Wardrobes  are  made  of  Tarioue  forms  and 
ataes,  acctwliiig  to  the  particular  uses  for  which  they  are  required,  or  the  expense  to 
he  gooe  to,  and  they  are  accordingly  constructed  of  various  woods,  as  mahogany, 
wuMcot,  or  deal  punted. 

Kf.  4fi5  repreaenta  one  of  the  simplest  and  cheapest  wardrobes,  iieing  a  prtas  wltt 
ftUfnj  doon  and  sliding  shelrea.     Ax  the  bottom  is  a  deep  drawer  for  holding  bonneta 


etude  the  duet  better  than  slidiag  thelTea ;  and  Ibej  ma;  be  equally  conTenient  if  Iba 
fronts  are  made  to  fold  dawn  in  the  nuiuier  «f  a  pianoforte  ;  this  is  shown  just  aboT« 
the  deep  drawer  injif.  465. 

Bnt  toe  most  complete  mode  of  eichidiDg  aS  dnat  from  delicate  things  is  to  have 
each  drawet  covered  by  four  pieces  of  paper  fxed  b;  paste  to  (he  upper  edges  of  the 
drawer.  Two  of  these  papers,  which  must  be  in  width  more  than  balf  that  of  the 
drawer,  and  conseqneiitl;  lap  over  each  other,  are  fliM  folded  down,  and  ovet  them  the 
other  two,  as  shown  in  fig.  d5s.  In  many  cases  two  only  wi£  be  fband  rafflcient.  Tfae 
paper  shoold  be  rather  thin  and  pliable. 

Fig.  468  ia  another  wardrobe,  with  an  upright  partition  in  the  middle ;  the  space  on 
one  side  has  no  sheNes,  but  instead  pegs  at  the  lop  for  hanging  cloaks,  dresses,  coats, 
&c. ;  and  cloak  pins  are  also  placed  on  the  inside  of  the  door  to  hang  more  thing*  on. 
On  the  other  side  of  the  partition  are  sliding  shelTes  or  diawera. 

Fi/r.  MO  IB  a  wardrobe  of  a  more  elegant  design,  executed  in  fine  mahogany,  ttai 


f~^ 

1 
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French  polished.  This  is  termed  a  winf^d  wardrobe,  from  the  pieces  on  the  side  ot  tna 
central  one.  The  central  part  contains  sliding  shelTea  or  drawers,  as  may  be  found 
most  eonrenient,  or  the  upper  part  may  hsTc  sUding  shelTes,  and  the  lower  part  dra'sr. 
eiB ;  and  the  wings  are  for  hanging  dresses  in ;  the  most  perfect  mode  of  doing  this  ia 
to  put  the  dresses  on  the  apparatus  of  brass  represented  sliding  on  s  rod,  and  consist- 
ing of  a  handle  and  cross  piece,  something  like  a  crooa-bow.  The  cross  piece  goes  into 
the  aitn  bolM  of  the  dress,  and  seTeral  may  be  snapended  on  the  same  rod :  by  this 
meaiia  eadi  dress  may  be  easily  seen  and  got  at  withont  distnibing  the  rest.  Oite  or 
two  of  the  panels  of  the  door  of  thia  wardrobe  may  be  filled  with  mirrors. 

12Stl.  Fig.  461  is  a  itearf  leciiriAt,  proper  when  a  small  one  is  sufflciant,  or  whera 
there  is  not  room  for  a  larger.     Fig.  463  is  a  small  wardrobe  of  a  Tory  plain  kind. 

1240.  Smail  haat  are  likewise  found  conTenienl,  in  addition  lo  a  warorobe,  for  hold- 
ing TsriouB  parts  of  dress  or  soiled  linen.  They  may  be  titled  up  to  hold  ttonneta, 
c^is,  &c.,  and  may  be  made  of  light  materials,  or  strong,  of  wood :  in  the  Utt«r  ease 
they  may  be  of  the  size  proper  for  a  sost,  for  which  they  may  be  used,  haling  a  atsdlbd 
nuihioD  on  the  top,  and  the  whole  being  covered  with  cbints.  A  *itUt  or  ottamtM  na^  i* 
«Ks  ia  useful  to  keep  ladies'  dressea  in,  when  there  is  not  a  wardrobe  or  room  te  on» 
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lUI.  ClutU  or  aferi,  ofl^D  curioosl;  caryiid  in  oak,  and  omuneiited  viih  hiDgea. 
Mcntcbeons,  &«.,  T«re  mions  the  ancient  artict«a  of  furniture  in  England,  and  were 
OT^inany  alinost  tlie  onl;  coutriTtDoea  for  preMrriog  clothes,  books,  or  other  Tsluable 
anide*  not  in  coMtant  use.  They  were  most  luaallj  separate  conslructions,  but 
sconetiiDea  alao  fonoed  part  of  Ihe  settle  that  stood  in  the  chinmey  comer.  The  latter 
are  aUO  occasionally  seen  in  old  hoosea  in  reiDote  parts  of  the  country,  but  the  greater 
part  have  been  by  tins  time  chiefly  bought  up  by  upbolsterers  who  manufacture  ancient 
fiimitare.    Plates  of  them  may  be  seen  in  books  on  antiquities. 

1S4S.  TrtrtUhig  inti,  jot  tof*  tr  foawU,  have  a  frame  with  a  narrow  girth  crosMd 
within,  as^.  MS,  to  the  under  side  of  which  the  caps  are  pinned, 
ao  aa  Dot  to  toaeh  tha  nidee,  or  each  other.    Frills,  laces,  and 
light  articles  of  that  kind,  are  fixed  apon  the  upper  side  of  this 
network.     Care  should  he  taken  to  carry  the  boxes  slways  lop—^  ^^  11 
Dppermoat,  and  the  caps  will  arrire  at  their  destination  without^"  ^/' . 
the  digbteat  injniT.     The  ontaide  of  the  box  is  eoTered  with 
some  water-proof  sobatance,  as  psinted  canvass. 

1243.  PrruM  far  Inai  an  made  nearly  in  the  aante  manner  i 
as  wardrobes,  with  alidinf  sbelves  and  drawers.  Th^  should 
hsTe  the  names  of  the  OMitMita  of  each  ahelf  pasted  on  the  edgr 
there  should  also  be  deep  chests  in  it,  on  castors,  to  draw  oi 
for  dirty  linen;  and  abo  spaces  for  baskets.  If  there  iasnfllotenl 
apace,  one  compartment  might  oontain  s  desk  with  writing  materials  and  paper,  also 
washing-book,  &e. 

ISU.  CJioti  d/  inattrt  are  well  known,  and  were  once  nniteraally  used,  till  Iher 
haTe  giren  way,  in  a  greet  measure,  to  wardrobes.   Tbay  are,  however,  still  ranployed, 


D  the  tom  and  come  forward,  being  supported  ^  lopera,  at  in  a  burean. 
~  this,  beoatne  it  t*  Tory  desirahte  that  the  Tarieties  of  naeful  ftimitare  should  be 
id  by  the  eoDtriranee*  of  inditiduals,  and  not  be  left  entirely  to  maanfactunm, 
who  go  on  rgieating  the  aame  forma,  and  seldom  attempting  noTelties  of  a  cheap  kind, 
bowerer  oseml  they  might  he. 

134&  Tht  coHwdf  is  eridently,  from  the  name,  of  French  origin,  and  appears  to  in- 
clude sehest  of  drawers  and  chiSbiuiire,  containing  drawers  below,  snd  sheheawith 
doors  above.  It  is  a  rery  nseM  piece  of  ftimitare  in  a 
good  bedroom,  or  a  ladiea'  sitting-room.    It  may  likewise  f 


1240.  Fctl-fvu  are  either  of  wood,  earthenware,  or 
meCat  aa  ita  or  zinc.  Small  tnbs  are  apt  to  open  in  the 
joints  when  they  stxnd  by  dry  for  any  time ;  earthenware 
■■  free  fram  tlut  oIneoUon  i  but  aa  the  interior,  being 
ghiml,  ia  nnpleaauiUT  sLppery,  it  is  best  to  hare  a  loose 
pieee  of  board  to  eo*er  tm  bottom,  loaded  with  lead  to 
keep  it  down.  They  are  now  frequently  made,  in  the 
^01^^.464,  of  Eino  pain^  in  oil.  The  Teased  inside  is 
br  holdW  water. 
itl7.  Satteu  ao  asefal,  are  too  well  known  to  require 
Qo 
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deacription ;  but  a  cnrioui  fact  is  not  so  much  known,  that  in  ftome  countries  the?  aia 
■□  weD  made  oa  to  hold  an;  liquid.  VBillatit,  in  hie  travels  among  the  South  Africana, 
•aya,  "  Another  offered  me  milk  in  basketB,  a  circumstance  thst  aatonished  me. 
■  What,'  exclaimed  I,  'milk  in  baskets  I'  These  baskets,"  he  continues,  "are  verj 
pretty,  and  fabricated  with  reeds  so  closely  interwoven,  that  tbey  will  hold  water:" 
and  Barrow  confinns  this  account  of  them.  Several  travellers  have  mentioned  the 
ingenuity  displayed  in  the  manufacture  of  baskets  among  uncivilized  nations. 

134a.  Fire  guardt,  of  painted  wire,  are  bo  great  a  security  against  accidents  from  fire, 
that  bed-chambers  and  dressing'Tooms  should  never  be  without  Ihem ;  and,  in  general, 
they  are  proper  to  be  used  for  all  fires  that  are  lefl  for  a  considerable  time  to  themselves. 

1S4S.  The  ^ndp^  arliclti  requitiit  for  the  dreimg-raon  and  ioiltt-tablt  are  Wardrobe*; 
commodes;  wash-atands;  dressing-glasses;  dressing-case,  with  razors;  shaving  box- 
es ;  hat,  and  clothes,  and  bonnet  brushes  ;  hair,  tooth,  and  nail  bniahes ;  shoe  liAs ; 
boot  and  button  honks ;  tongue  scrapers ;  cap  and  wig  blocks ;  wardrobe  powder,  for 
dry-cleaning  ailka ;  corn  rubbers ;  toilet  cushions ;  braid  combs  of  various  sizes ;  pow- 
der boxes  and  puffs ;  towel  aireis ;  toilet  covets ;  work-boxes,  and  loaded  pincushuHU; 
csadlesticic  stands ;  bonnet  boxes ;  sponge  and  sponge  bags ;  flesh  brushes  ;  soapa  of 


CHAPTER  XIII. 


I3G0.  Invalids  frequently  require  peculiar  articles  of  furniture  to  afford  them  ease  and 
relief  Without  attempting  to  detail  all  the  contrivancea  for  this  purpose,  which  ipiiM 
vaij  in  some  degree  with  Uie  particular  cases,  we  (hall  give  examples  of  SDcb  artklM 
u,  DetDg  I^qaently  demanded,  are  nsnally  made  and  kept  for  tab. 


ISGl.  Reelimtig  ciairt  are  fonndconvenient  not  only  for  involida,  but  for  aflbrding  rest 
after  fatigue,  or  for  varying  the  position  ofthe  body  on  occasion.    Fig.  483  represeota 

— ~ —  "ne  that,  when  upright,  may  be  osed  as 

a  ordinary  chair ;  but  by  the  back  and 
eat  sliding  round  on  the  circnraterencf) 
of  the  arched  legs,  the  chair  is  brought 
into  a  poaition  for  reclining,  aa  at  Jig. 
466';  and  a  rest  for  the  legs  and  feet 
may  be  drawn  out  from  beneath  the 
seat.  These  chairs  may  be  covered 
with  Morocco  leather,  and  atuffed.  Fig. 
iV-  *^-  X  ^^  **'  "  ""^  where  the  back  may  be  made 

^> '  ^> —  to  form  any  angle  with  the  seat  by  a 

joint,  and  may  be  laid  almost  quite  flat,  the  arms  sliding  in  a  groove  in  the  frame  of  the 

1253.  The  Doura  chair.  Jig.  468,  is  said  to  have  been  invented  by  the  Marquis  of  Dcuro 
as  a  camp  chair.  The  back  is  made  to  slope  in  any  dsgree  Te<iuired,  merely  by  shifting 
tbe  holes  in  tho  leather  atraps  by  which  it  is  supported ;  and  it  thus  becomes  a  very 
economical  and  comfortable  easy  or  arm  chair.  To  render  it  portable,  the  frame  is 
made  to  fold  up  flat  with  the  greatest  facUity,  and  the  stuffed  back  and  seat  being  laid 
upon  it,  the  whole  is  strapped  into  a  aquare  package. 

1259.  A  rocking  ehaiT,  for  exercise,  is  represented  in^.  489.  It  is  made  wholly  of 
iion,  with  a  stuO^d  covering,  but  not  very  heavy. 
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1X54,  Tlu  Mertm  Aair,  fig.  470,  U  a  very  ingenious  inven- 
tMD,  bj  which  an  inTalid  ma;  move  tiimself  to  any  part  of 
tbe  room,  by  tnmiiig  ths  handlES  which  move  the  wheels  of 
the  chtii  b;  meana  of  pinions  on  azlea :  but  it  is  to  be  ob- 
aened  that  it  nquiiea  aome  littte  practice  to  leam  tbe  mannei 
of  woikiDg  Ihia  chaii -,  on  which  account  the  conBtruetion,/f. 
471,  is  pieferable.  in  which  the  two  large  wheels  or  ibe  chair 
an  mured  bj  tbe  inralid  lajing  hold  of  a  toiooth  mahogany 
ciieular  rim  cnlmle  the  wheels,  and  of  »  BinoUer  diameter, 
and  which  it  terenl  inchea  distant  from  the  wheels.  There 
■re  hiDdlei  al  the  back  Ibr  an  assistant,  if  oeoeMary. 

Fig.  473  ia  the  Batk  nil  cluir,  tor  exercUe  out  of  doora, 
lobedrawnb —     ---•----. 


AJI  tbcae  utidea  of  inralid  fluniture  are  made  by  Mr.  Oriffln,  of  Leicester  Square, 
London,  iriio  baa  paid  particular  atUation  to  the  subject. 

13S6.  Pig.  474  is  c^ed  a  tealking-luirit,  and  is  for  assisting  a  person  to  stand  and 
more  about  who  is  too  weak  to  be  able  to  stand  without  such  assistance )  the  body  of 
Ite  peraoB  goes  within  the  hoop  at  the  top. 

1364.  Ltg  retlt  are  naed  in  cases  of  gout,  or  any  complaint  io  the  legs  that  requires 
diem  to  bo  kept  np  in  a  certain  position.  Fig.  476  is  the  simplest,  consiating  merelir 
of  (WO  piecea  of  txiard  at  right  angles  to  each  other,  oue  of  them  being  covered  with 
mne  atiiffing,  or  only  baize.  Fig.  476  is  a  more  complete  one,  made  of  mahogany, 
«M  atnflbd,  and  ao  so  to  be  laiaed  to  any  desired  angle  by  a  rack. 
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1267.  Ited*leai4  fur  At  nA  and  umundtd  are  eminently  um(U1  in  BUeviating  their  aul- 
TeriDgs,  b;  affording  tbem  ease  in  changing  their  poBitton,  or  removing  the  preaaura 
upon  a  particular  part  or  the  body;  man;  contrivances  have  been  made  failhia  purpoae, 
■Dd  employed  in  hoapitab,  aa  well  aa  other  placea. 

Fif.  477  ia  the  simplest,  canaisting  of  an  ontinary  bedstead  with  a  p&rt  of  the  nd< 
ing  made  to  raise  at  the  head,  ao  as  to  support  the  back  of  the  ioTalid  :  this  mfiv  bo 
elevated  to  any  taglB  by  two  nprigbt  pieces  wiUi  holes  aod  pins  throu^  the  bed- 


1S6S.  A  M  uiU/or  invalids,  fig.  479,  is  made 


F\g.  4S0  is  an  imalid  cnieA,  oontrived 


1  that  the  foot  of  it  oan  be  pot  n 
the  bed  and  the  top  project  over. 
It  may  have  a  readui^JeBk  or  not, 
as  required.  The  top  is  made  to 
rise  bi^heT  or  be  towered,  and  ia  fix- 
ed at  any  height  by  means  of  a 
•crew,  aa  at  a,  or  M  at  1,  in  whi^ 
by  turning  the  handles,  the  table  ia 
raised  or  lowered.  Hie  foot  aboold 
be  made  heavy  by  lead  nndameatb, 
and  the  top  should  torn  round  upon 
the  stem.  It  may  be  made  of  ma- 
hogany, or  iny  other  kind  of  wood, 
aeoordlng  to  price,  and  the  top  maj 
be  made  with  variooa  convenience*, 
M  at  b,  with  a  board  for  draughta,  or 
any  other  gamei  and  a  well  below  to 
keep  cards,  cheaa-men,  Ac, 
the  back  to  any  angle,  and  to  confbnn 


a  the  siloatiOD  of  the  teg^  by  elevBtiBg  put  (rf  the  firama  by 
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mi  liBTen  by  bside  This  is  wiislly  called  xfrmetm  M,  and  is  mads  by  Mr.  Cha|iniMi« 
of  Beiumaifc-stres^  Sofao,  London.  It  baa  been  rscoBunendsd  by  Sir  Benjamin  Biodis, 
and  btber  emnieDl  surgeons. 

1S59.  A%  eksOe  m  tum^tkg  ms/,  £oii«A,  m  hU^  Ibr  conntsraeting  tbs  nnsasy  moUoa 
of  a  sbip  or  earriage,  and  thus  pTerenting  sidmess,  was  invented  by  Mr.  Pratt  of  Bond- 
strpi  To  eflbet  tiiis,  tbe  (Vame  of  tbe  seat  or  con6h  is  suspended  on  jnribals  or  joints, 
tnming  at  right  anglee  to  each  other ;  and  an  elasticity  is  produced  both  in  the  seat  and 
cushion,  and  tn  the  swinging  firamest  by  tbe  nse  of  spural  metal  springs,  which,  It  ap- 
pears, were  first  introdnced  by  Mr.  Merlin  seTcnty  years  ago,  bnt  which  had  been  neg- 
lected nntU  lately. 

iS80.  A  bedatead  for  inmdliit  was  ^bo  inTented  by  Mr.  Cbervy  of  Coventiy.  The 
saclEuig  is  .attached  to  a  cylinder  on  each  side  of  the  bed,  and  nnining  lengthwise : 
these  cytinders  coeftaiii  springs  by  wbteh  the  sacking  is  kept  always  stretched  when  not 
m  nse ;  bat  wbeii  it  recei<res  the  weight  of  the  body,  the  springs  giv«  way  a  little,  and 
the  beddmg  sinks  down  sereral  inches  into  a  concave  form,  by  which  it  encompasaea 
the  sides  of  tbe  patient,  and  relieyes  the  back  from  sustaining  the  whole  weight.  The 
patient  may  also,  by  the  construction  of  the  bed,  be  placed  in  any  rsqaired  position ; 
md  the  bedstead  may  be  converted  into  an  easy  chair. 

IS61.  TAc  twvaiium  if  doik  impenetrable  to  fluide  has  given  rise  to  inralid  beds  of  an 
excellent  kind.  So  k>og  ago  as  1619,  Joseph  Pierre  Gros,  member  of  the  Medical  Aths- 
nttum  at  Moatpelier,  published  a  thesis  read  to  the  Ecole  de  MMecine  of  Paris,  in 
which  be  states  that  he  had  employed  water  for  this  purpose,  which,  be  observes,  pos- 
sesses three  hnportant  characters,  viz.,  perfect  softness,  arising  from  the  mobility  of 
its  particles,  capacity  for  caloric,  and  the  susceptibility  of  being  contained  in  an  enre- 
lope  impenetrable  by  the  excrementitioos  matters  of  the  sick,  and  being  inaccessible  to 
coatagioas  ouasma.  This  thesis  is  preserred  in  the  Ubrary  of  the  £c»le  de  MMecme 
of  Fans. 

I26S.  Dr.  Armtfe  hyiroetuiie  bed  is  particularly  useAd  for  iUTalids,  and  we  cannot  do 
better  than  gire  the  description  of  it  in  his  own  words :  **  In  many  of  the  diseases  which 
afflict  hnmanity,  more  than  half  of  the  snflbring  and  danger  m  not  really  a  part  of  the 
disease,  bnt  the  eiTect  or  consequence  of  tbe  confinement  to  xnftich  the  patient  is  sub- 
jected. Thus,  a  fracture  of  the  bone  of  the  arm  is  as  serious  aniigury  as  one  of  the 
bones  of  the  leg ;  but  the  former  leaves  the  patient  free  to  go  about  and  amuse  him- 
sdf,  or  attend  to  business,  as  he  wills,  and  to  eat  and  drink  as  usual  —  in  fact,  hardly 
fenders  him  an  inTalid ;  while  the  latter  imprisons  the  patient  closely  upon  his  bed,  and 
brings  upon  him,  first,  the  irksomeness  of  the  continued  position,  and  then  the  pains  of 
the  oneqoal  pressure  borme  by  the  parts  on  which  the  body  rests.  These,  in  many  ca- 
ses of  confinement,  disturb  the  sleep  and  tbe  appetite,  and  excite  fever,  or  such  consti- 
tational  irritation  as  mnch  retards  the  cure  of  the  original  disease.  That  complete  in- 
action should  prove  hurtful  to  the  animal  system  may  by  all  be  at  once  conceived.  The 
operation  of  continued  local  pressure  will  be  understood  from  the  following  statements: 
The  health,  and  eren  life,  of  every  part  of  the  animal  body  depends  on  the  suffioieivt 
eircQiation  through  it  of  fresh  bk>od,  driyen  in  by  the  force  of  the  heart.  Now,  when  a 
man  is  sitting  or  lying,  the  parts  of  his  flesh  compressed  by  the  weight  of  the  body  do 
BOC  receive  die  blood  so  readily  as  at  other  times ;  and  if,  from  any  cause,  the  action 
of  hu  heart  has  become  weak,  tbe  interruption  will  both  follow  more  quickly  and  be 
more  eornplete.  A  peculiar  uneasiness  soon  arises  where  the  circulation  is  thus  ob^ 
stmcted,  impelling  the  person  to  change  of  position ;  and  a  healthy  person  changes  this 
as  regularly  and  with  as  Uttie  reflection  as  he  winks  to  wipe  and  moisten  his  eyebslls. 
A.  person  weakened  by  disease,  however,  while  he  generally  feels  the  uneasiness  soon- 
er, as  above  explained,  and  therefore  becomes  what  is  caHed  restleiw,  makes  tbe  chan- 
ges with  nmch  fatigue «  and  should  the  sensations  after  a  time  become  indistinct,  as 
in  the  dehriom  of  fever,  palsy,  dec.,  or  should  the  patient  have  become  too  weak  to 
obey  the  sensation,  the  compressed  parts  are  kept  so  long  without  their  natural  supply 
of  blood  that  they  lose  their  vitality,  and  become  what  are  called  sloughs,  or  mortified 
parts/*  Dr.  Arnott  then  describes  some  cases  of  that  kind,  and  continues :  "  Under  these 
^■Tcumstances,  the  idea  of  the  hydrostatic  bed  occurred  to  me.  Even  with  the  pressars 
of  an  air  pillow,  it  was  evident  that  persons  in  such  a  condition  conld  not  be  saved  un- 
less they  eoQid  be  supported  without  sensible  inequality  of  pressure.  I  then  reflected 
that  the  support  of  water  to  a  floating  body  is  so  uniformly  difibsed  that  every  then- 
sandtb  part  of  an  inch  of  the  inferior  snrfiice  has,- as  it  were,  its  own  separate  liquid 
pHlow,  and  that  no  part  bears  the  load  of  its  neighbour ;  that  a  person  resting  in  a  bath 
is  nearly  thus  supported  ;  that  a  patient  mipht  be  laid  upon  the  surface  of  a  bath  over 
whi<^  a  large  sheet  of  the  water-proof  India-mbber  cloth  was  previously  thrown,  the 
body  being  rendered  sufficiently  buoyant  by  a  soft  mattress  placed  beneath  it.  Thus 
the  patient  would  repose  on  the  face  of  the  water,  like  a  swan  on  its  plumage,  without 
sensible  pressnre  anywhere,  and  almost  as  if  the  weight  of  the  body  was  annihilated. 
The  pressnre  of  the  atmosphere  on  our  bodies  is  fifteen  pounds  per  square  inch  of  its 
nrface,  hot,  becaoae  umformly  dijfuetdy  is  not  felt.    The  pressure  of  a  water- bath  of 
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depth  to  corer  ^he  body  ia  less  than  half  a  pound  per  inch,  and  is  similarly  onperoened. 
A  bed  such  as  tills  was  made.  A  trough  of  conveDient  length  and  breadth,  and  a  fool 
deep,  was  lined  with  metal  to  make  it  water-tight ;  it  was  about  half  filled  with  water, 
and  OTer  it  was  thrown  a  sheet  of  the  India  rubber  cloth,  as  large  as  would  be  a  com* 
plete  lining  to  it  if  empty.  Of  this  sheet,  the  edges,  touched  with  varnish  to  prerent 
the  water  creeping  round  by  capillary  attraction,  were  afterward  secured  in  a  water- 
tight manner  all  round  to  the  upper  border  or  top  of  the  trough,  shutting  in  the  water 
as  closely  as  if  it  had  been  in  bottles ;  the  only  entrance  left  being  through  an  opening 
at  one  comer,  which  could  be  perfectly  closed.  Upon  this  beautiful  dry  sheet  a  suita- 
ble mattress  was  laid,  and  constituted  a  bed  ready  to  receiye  its  pillow  and  bedclothes, 
and  not  distinguishable  from  a  common  bed  but  by  its  most  surpassing  softness  or 
yielding.  It  may  be  here  recalled  to  mind  that  the  human  body  is  nearly  of  the  specific 
grayity  of  water,  or  of  the  weight  of  its  bulk  of  water,  and  therefore,  as  is  Imown  to 
swimmers,  is  just  suspended  or  upheld  in  water  without  exertion,  when  the  swimmer 
rests  tranqidliy  on  his  back  with  his  face  upward.  He  then  displaces  water  equal  to  his 
own  body  in  weight  as  well  as  in  bulk,  and  is  supported  as  the  displaced  water  would 
have  been.  If  his  body  be  two  and  a  half  cubical  feet  in  bulk  (a  common  size),  he  win 
just  displace  two  and  a  half  cubical  feet  of  water,  equal  in  weight  to  his  own  body.  If, 
howcTer,  instead  of  displacing  the  water  with  his  mere  body,  he  choose  to  have  some- 
thing round  or  under  htm  which  is  bulky  with  little  weight,  as  the  mattress  of  the  bed 
aboTe  described,  when  his  weight  has  forced  two  cubical  feet  of  that  under  the  level  of 
the  water  around,  he  will  float  with  four  fifths  of  his  body  above  the  level,  and  will  sink 
much  less  into  his  floating  mattress  than  a  person  sinks  in  an  ordinary  feather  bed.  It 
tiius  appears  that,  by  choosing  the  thickness  of  the  mattress,  and,  if  unusual  positions 
are  required,  by  having  different  thicknesses  in  different  parts,  or  by  placing  a  bulk  of 
folded  blanket  or  of  piUow  over  or  under  the  mattress  in  certain  situations,  any  desired 
position  of  the  body  may  be  easily  obtained.  If  the  water  be  about  six  inches  deep^ 
which,  in  general,  wOl  suflSice,  the  person  standing  upon  any  part  of  the  bed,  or  sitting 
with  the  knees  raised,  will  cause  the  part  of  the  mattress  on  which  he  rests  gently  to 
touch  the  bottom,  because  a  narrow  end  of  the  body  cannot  displace  water  equid  to  the 
bulk  of  the  whole ;  but  then  the  person  is  standing  or  sitting  upon  a  soft  sofa,  and  In 
standing  or  sitting,  he  naturally  prefers  the  fixed  to  the  floating  support :  on  lying  down, 
however,  he  as  completely  floats  as  if  the  Atlantic  were  under  him. 

"  This  bed  is  warm,  owing  to  water  being  nearly  an  absolute  non-conductor  of  heat 
from  above  downward,  and  owing  to  its  allowing  no  passage  of  cold  air  from  below. 
From  this  last-mentioned  fact,  however,  less  of  the  perspiration,  sensible  and  insensi- 
ble, will  be  carried  off  by  the  air  than  in  a  common  bed ;  and  unless  the  patient  can 
rise,  or  be  lifted  daily,  to  allow  the  bed  to  be  aired  like  a  common  bed,  there  will  be  a 
necessity  for  using  some  such  means  as  the  following,  to  prevent  the  coodensation  of 
perspiration  on  the  water-sheet  below :  An  oiled  silk  laid  over  the  mattress,  or  a  blan- 
ket, to  be  occasionally  changed,  laid  under  it,  or  a  set  of  flexible  tubes  of  spiral  wire 
laid  under  it,  with  their  ends  open  to  the  atmosphere,  to  ensure  a  constant  ventilation 
of  the  mattress  *,  or,  similarly  placed,  and  producing  the  same  effect,  a  layer  of  cork  cut 
into  square  pieces,  with  spaces  left  between  them  as  conduits  of  air.  This  bed  is  in  it- 
self as  diy  as  a  bed  can  be,  for  the  India-rubber  cloth  (of  which  bottles  can  be  made) 
is  quite  impermeable  to  water.  Then  some  persons  may  prefer  having  a  double  sheet 
of  it,  to  prevent  the  possibility  of  accident.  Unlike  any  other  bed  that  ever  was  con- 
trived, it  allows  the  patient,  when  capable  of  only  feeble  efforts,  to  change  his  position, 
almost  like  a  person  swimming,  and  so  to  take  a  degree  of  exercise  affording  the  kind 
of  relief  which,  in  constrained  positions,  is  obtained  by  occasionally  stretching,  or  which 
an  invalid  seeks  by  driving  out  in  a  soft-springed  canria^."  Dr.  Amott  then  states 
that  it  has  been  introduced  with  success  into  several  hospitals.  He  observes,  **  If  used 
without  the  mattress,  it  becomes  a  warm  or  a  cold  bath,  not  allowing  the  body,  howcT- 
er,  to  touch  the  water ;  and  in  India  it  might  be  made  a  cool  bed,  for  persons  sick  or 
sound,  during  the  heats  which  there  prevent  sleep  and  endanger  health.  Before  reflec- 
tion, a  person  might  suppose  a  resemblance  between  it  and  an  air  bed  or  pillow,  calling 
this  a  water  bed  or  pillow ;  but  the  principles  of  the  two  are  perfectly  distinct  or  oppo- 
site. An  air-pillow  supports,  by  the  tention  of  the  surfacet  which  encloses  the  air,  and 
is  therefore  Uke  a  hammock  or  the  tight  sacking  under  the  straw  mattress  of  a  com- 
mon bed,  and  really  is  a  hard  pillow ;  but  in  the  hydrostatic  bed  there  is  no  tense  sui 
face,  or  wet  at  all  .*  the  patient  is  floating  upon  the  water,  on  which  a  loose  sheet  is  ly- 
mg,  merely  to  keep  the  mattress  dry,  and  every  point  of  his  body  is  supported  by  the 
water  immediat^y  beneath  it.  To  recall  the  difference  here  deseribed,  and  which  is 
of  great  importance,  the  bed  is  better  described  by  the  appellation  of  hyirottaiic  bni 
than  oftcatet  bed. 

The  envelopes  made  at  present  to  contain  water  for  beds  are  liable  to  a  defect,  that 
the  canvass,  which  is  always  in  contact  with  the  water,  decays  in  a  short  time,  gener- 
ally In  a  year,  and  sometimes  in  six  months,  and  the  whole  water-tight  case  then  re- 
quiring to  be  renewed ;  this  not  only  creates  a  considerable  expense,  but  the  renews^ 
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MnnoL  be  efiected  in  everj  place.     Some  material  of  superior  manufacture  might,  per- 
hxf»,  obriate  tbis  difflcnlty. 

1363-  Scrfn  tieirt,  once  bo  common,  are  now  scarcely  known,  except  as  a  conTey- 
anee  for  inralidi.  Tbey  were  first  introduced  into  England  in  the  reign  of  Jamei  I., 
when  tbej  were  used  bj  the  Duke  of  Buckiogham,  to  tho  great  indignation  of  the  peo- 
ple. Towards  the  end  of  the  reign  of  George  III.  the  increase  of  carriage?  occasioned 
them  to  be  gtadaaUy  laid  anide. 


CHAPTER  XIV. 


ISM.  The  fumitare  of  the  nursery  ought  to  be  very  simple,  and  should  conaiit  of  no 
more  things  than  are  absolutely  necessary.  We  refer  the  reader  to  Book  XXII.,  "  On 
Ibe  Nuiaeiy,"  and  propose  at  present  to  describe  such  things  as  can  be  illustrated  by 

1265.  TAEtotniuf,^.  461,  ia  osQally  the  first  thing  the  infant 
IS  put  into.     It  is,  in  fact,  a  basket,  with  a  hood  which  may  fall 
backward  if  required-    It  has  a  hair  mattress,  stuffed  very  soft, 
and  a  small  soft  pillow ;  it  is  lined  within,  is  very  convenient  for  ^ 
carrying  about  without  wakening  the  child,  and  is  much  warm-  ¥^-  ,.;„-; 
er  than  a  large  cradJe  or  bed.     It  is  generally  made  of  wicker,  y 
about  Si  feet  or  3  feet  long,  18  inches  wide,  and  fifteen  deep, 
and  is  usually  ornamented  with  muslin,  ribands,  &c. 

ISM.  Craiia  have  been  used  from  time  immemorial,  and  the  rocking  has  been 
thought  necessary  to  cause  children  to  sleep ;  but  rocking 
and  swinging  are  tiow  generally  condemned  by  medical 
men.     Rocking  is  liked  by  nurses,  who  find  it  convenient 
in  sending  infanta  to  sleep  when  they  ought,  perhaps,  to 
be  carrying  them  about  in  the  open  air,  until  at  last,  from 
"      (,      habit,  they  will   scarcely  sleep 
A   without  it.    When  children  ate 
'^1  in  good  health,  they  require  no 
.  rocldng;  ncTerthcless,  in  certain 
i  cases,  it  appears  to  be  useful  in 
I  allaying  irritation,  particularly  in 
>  a  state  of  disease.      They  are 
nsuall;  made  of  basket-work,yif . 
492,  but  also  of  other  materials. 
In  tli£  ticinging  tot,  fig.  483.  the  motion  is  more  gentle  than 
1367.  Cribi,  fg.  4M,  are  more  generally  used  at  pres- 
ent.    These  are  small  bedsteads,  supported  on  feet  of 
such  length  that  the  height  of  the  crib  may  be  the  same 
as  that  of  the  mother's  bed,  close  to  which  it  is  placed 
in  the  nighl ;  one  side  is  made  to  slide  out  in  a  groove 
in  Ibe  uprights.     The  sides  are  frequently  filled  in  with 
canc-work,  or  small  balustrades ;  but  care  should  be  ta- 
ken lo  have  the  cribs  als?  lined  inside,  for  it  has  some- 
limes  happened  that  the  child's  dngers  hare  been  hurt 
by  getting  them  in  the  openings.     They  are  put  on  cas- 
tors, and  may  be  made  to  take  to  pieces,  and  put  ap  very 
easily  for  travelling, 

1268.  CkiUren'r  chairM  are  of  various  kinds,  varyingwith  their  age. 
tie  diair  without  legs,  which  some  nse  to  place  very  young 
children  who  cannot  support  themselves :  it  has  a  stuffed  seat. 
Fig.  486  is  a  child's  chair,  called  a  Bergirt,  used  when  thoy 
begin  to  sit  at  table.  There  is  a  bar  across  to  prevent  the 
child's  tailing,  and  this  bar  should  have  a  fastening  to  pre- 
vent its  getting  out,  which  it  is  apt  to  do.  The  chair  has  also 
a  foot-board,  which  may  bo  placed  at  different  heights,  and  is 
placed  upon  a  square  stand  to  raise  it  to  the  taUe.  At  other 
times  the  sUnd  itself  may  form  a  table  for  the  child  to  pnt  its 


F^.  Hn  is  a  similar  chair  of  a  diflbient  pattern,  and  high  ~ 
ewngh  to  do  without  a  stand. 

Fig.  488  ia  a  chair  called  an  AtlUv  Cooper';  because  recommended  by  him ;  the  baiA 
is  high,  to  alTbrd.a  support  for  the  cbQd,  and  prevent  it  sloopmg  when  placed  at  table ; 
tai  this  foiin  is  not  universally  approveaj  of,  and  is  objected  to  by  some  medical  men 
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12S9.  ChUiTt  bath.    This  is  a  large  earthen-ware  baain  fi 
)  stand  or  wood,  Jig.  489. 

1370.  EaTihcji-ioarc  Vessels  orTarions  kinds  are  made  oa  purpose 
for  the  nurser;.  and  are  kept  at  most  of  tbe  respectable  shops  thai 
sell  earthen -ware.  They  are  made  plain,  Kr  M 
and  or  con  Ten  tent  forras. 

Fig.  490  is  a  sucking  bottle,  the  usi 
J  -  ,  ,     which  is  well  known. 

fSg.va.  Lfcr  ,2jj  T-A^miriery  Zamp, for  keeping  liquids  wann  in  the  night,  01 
for  wanning  anything  in  tbe  day  when  there  is  no  Sre.  a  b,jig.  401,  is  a  cylinder  of 
tin,  within  whiofa  a  lamp  is  placed  upon  asbelf  tbat  is  moveable  up  and 
down  by  means  of  a  slit  in  [he  tin  cylinder,  and  a  screw,  d,  that  fixes 
^it  at  any  particular  height  from  the  vessel  holding  what  is  to  be  wann- 
ed and  placed  on  the  lop.  This  vessel  may  be  of  tin,  or  earthen- 
ware, or  porcelain,  or  it  may  be  a  sinall  lea-kettle,  all  of  which  mast 
fit  exactly  within  the  top.  At  e/ there  should  be  small  apertures  to 
let  out  the  smoke  and  hot  air,  otherwise  tbe  lamp  will  nM  burn ;  and 
there  must  also  be  apertures  below  the  lamp  to  supply  air.  If,  instead 
of  a  tin  cylinder,  there  is  one  of  wire  gauze,  the  lamp  win  also  aflbrd 
light,  and  yet  be  perfectly  safe ;  and  it  may  be  then  made  nae  of,  on 


Fig.in. 


a  copper 


wanted,  without  smoke,  the  chemical  Argand  lamp  i 
tnbe  may  be  nsed,  which,  in  a  few  minutes,  would  boil  n 
for  one  person's  breakfast.     The  handle  is  not  represented  ii 
woodcnt. 

lS7!j,  The  tainety  mtfjl-tearncr,  j!r,  4S3,  is  a  very  useful  apparatus,  on  the  principle 
of  the  balneum  marie,  or  water-batn.  It  consists  of  a  small  saucepan  of  tin  to  hold 
water,  and  another  to  lit  within,  but  not  to  reach  to  the  bottom  of  the  external  sf.ace- 
pan.  This  has  a  cover  of  the  same  material.  This  utensil  effectually  prevents  the 
common  accident  of  burning  when  anything  is  healed,  because  whatever  is  put  into  the 
inner  vessel  can  be  no  holler  than  boiling  water,  or  aiS°,  a  heat  not  sufficient  to  bora. 
The  inner  vessel  is  sometimes  made  of  white  glazed  earthenware. 
Fig.  493  is  more  easily  kept  clean. 

pQ.ASi  is  a  settLoo,  by  which  tbe  principle  may  be  more  easily  seen ;  a  small  OM 
may  be  used  ever  the  nursery  lamp. 


on  me  outside  will  effectually  prevent  Che  entrance  of  dies  when  tbe  windows  ere  open. 
The  net  nisy  be  stretched  on  a  frame  to  be  fixed  within  the  reveals  of  the  window. 
Whether  from  the  fear  of  entangling  their  wings,  in  conseqaence  of  their  experient;«^ 
or  for  some  other  reason,  they  avoid  trying  lo  come  through  a  net,  even  when  Um 
meshes  are  as  wide  as  nearly  an  inch  square,  and  the  net  made  of  black  thread. 
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^XIh.  If  hale&m€9  «rc  uged  before  nnrteiy  windows,  care  should  be  taken  that  the  bars 
are  Tery  cloaey  as  instances  hare  been  Imown  of  children  getting  their  heads  out  be- 
tween the  iron  bars,  which  were  obliged  to  be  cut  through  before  they  could  be  res- 
cued from  their  dangerous  situation. 

1276.  A  eomfUie  Sst  offumilure  may  be  found  convenient  to  refer  to  in  arranging  aa 
establishment 


fcnsera  ud  bffuih. 
dak  iLd  hat  itaada. 
Cloak  ratb. 
U«braUadniuu 


rvRinTURB  or  the  hall  arb 

Chain. 

BanchM. 

Floor  eloth. 

Stair  carpet  and  roda. 


STUKCABI. 

Mata. 

Lattar  bov. 
Laopa.      • 

Store. 
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riBtfow  bbiMia. 
Cajpetaaxid  dra, 
TaUeaand 


Riaiag  taUea. 
Dumb  iv«itei& 
Sonaa  axn  coocbaa* 

ChanaMki 


I 


Tapaatry. 

Picturea  and  atatiMa. 

Vaaaa  aad  Tariooa  ornamants. 

Book  eaaea. 

Book  ahelTaa. 

Writinf  tablaa^ 

Writing  daaka. 

Secratariea. 

Boraana. 

CabineCa.- 

Poniulio  atand. 

Inkataada. 

Moaio  atanda. 


Moaie  atool. 

Cnntaibnrioa 

Tea  eqaipage. 

Tea  pmaa. 

Chalnmiera. 

Fi  re*aeraani. 

Folding  acreenik 

Hand  aereena. 

Hearth  mga. 

Bella,  ropea  and  pnOa. 

Table  bella. 

Lanpa. 

Canaloiticka. 


FUBNITUBB    OF   BEDCHAMBBB8   AND   DRC89INO-EOOM«. 


Bade  aad  bedding. 
Chaira  aad  coochaa. 
Carpeca  and  hearth  nga. 


Bed  BCepa. 
Window  evtiiaa. 
BIroda. 
Baaketa. 
Night 


fiaaiiaeta  and  eisdiea. 
Naniag  and  tvickiiig  ehaiia. 
UUejr  Coopar  and  wickar  do. 


Toilet  tablea  and  apparatoa.       I 

Dreacing  glanea.  | 

MoQth  glMaaa.  ' 

Waidr^Ma. 

Cheata  of  draweia. 

Commodea. 

Haaaoeka. 

Night  bolta. 

Boot  hooka. 

Shoe  lifta.     * 

Wax  tapan  and  atanda. 
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Bathe. 

Shower  bathe. 
NarMrj  lampa. 
SpoBgea. 


Cabinets. 

Cheata  and  coffeit. 

Bonnet  boxes. 

Waah  atanda. 

Chamber  honec. 

Towel  airera. 

Footbaths. 

Water  cana. 

Baths. 

Clothes  bmahea. 

Alarm  rattles. 


Pap  boats. 
Eanhen-ware. 
Baby  tinea  baahata. 


CHAPTER  XV. 
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Sect.  I. — ^bistobical  bem abkb  on  pottbbt. 

•  <Y7.  The  proiuu  of  ike  fotter't  art  is  the  more  ivTeresting,  aa  it  u  every  day  eubjeet  IS 
mo  observation.  Not  a  day  passes  but  we  recelTc  more  or  less  pleasure  from  the  neat- 
ness and  beauty  of  those  Tessels  from  which  we  take  our  breakfast  beverage,  or  our 
eFening's  reA^shment.  Vessels  made  of  baked  earth  capable  of  holding  liquids  doubt- 
less preceded  those  of  metals ;  and  the  possession  of  the  potter^s  art  marks  a  certain 
adTance  in  civilization,  although  we  find  that  it  existed  among  nations  of  the  highest 
anUqnxty,  when  still  in  a  yeiy  rude  state.  This  invention  was  probably  coeval  with 
that  of  making  bricks,  which,  we  know,  was  practised  at  the  building  of  the  tower  of 
Babel  2200  years  before  the  commeDcement  of  the  Christian  aera.  That  pottery  was 
carried  to  great  perfection  among  the  ancient  nations,  is  shown  by  the  exquisite  remains- 
discovered  in  Egypt,  Greece,  Italy,  and  other  classic  countries.  Specimens  of  Mexican 
pottery  exist  w^ch  have  a  considerable  resemblance  to  the  Egyptian. 

1S78.  //  is  probabU  that  the  ancient  Britons  were  acquainted  ufith  this  arty  from  the  vasei» 
of  earthen-ware  which  have  been  found  in  barrows  in  different  parts  of  the  kingdom. 

Abundant  remains  of  beautiful  red  pottery,  made  by  the  Romans,  are  found  in  the 
vicinity  of  Bath,  and  other  parts  of  England  where  they  had  settlements,  as  at  Burslem, 
in  Staflbrdshire,  where  it  appears,  from  fragments  dug  up,  a  Roman  pottery  existed ; 
but  it  does  not  appear  that  the  Greeks  or  Romans  employed  a  vitreous  glaze,  though 
this  is  common  in  Egyptian  antiquities,  and  had  been  long  known  to  the  Chinese.  In 
later  times,  earthen- ware  with  a  painted  glaze  was  largely  employed  by  the  Arabians  in 
decorating  mosques  and  other  buildings,  as  well  as  for  domestic  purposes,  and  the  ait 
of  fabricating  it  passed  from  them  into  Spain  in  the  ninth  century. 

1279.  A  manufacture  of  beautiful  compact  stone^ioare  toas  established  at  Fayenza^  in  ItaJty^ 
fimn  which  the  French  temfaicnu  seems  to  have  come.  The  body  of  this  was  a  red 
tt  a  white  clay,  and  the  glaze  was  opaque,  being  formed  of  the  oxydes  of  lead  and  tin 
tloog  with  potash  and  sand.    The  Venetians,  Genoese,  and  Florentines  bestowed  much 

R  B 


814  ON   BOUSfiHOLD   FtJKNITUSE. 

pains  upon  this  mairafactare,  and  specimens  of  their  early  pottery  are  much  prised  b^ 
collectors :  some  of  it  is  elegant  in  form,  and  admirably  painted.  It  is  said  that  Ra> 
phael  in  his  youth,  as  well  as  other  able  artists,  painted  on  earthen-ware,  or  at  least  gave 
designs  for  that  purpose,  and  some  is  still  distinguished  by  the  name  of  RaphaePs  china, 
which  sells  for  a  very  high  price. 

1280.  Bemhard  de  PdUusyy  a  person  of  great  ingenuity,  about  the  middle  of  the  six- 
teenth century,  manufactured  the  first  white  faiejice  at  Saintes,  in  France,  and  not  long 
afterward,  the  Dutch  produced  a  similar  article,  of  a  substantial  make,  called,  from  the 
place  where  it  was  made,  Delft-tpare,  but  destitute  of  those  graceful  forms  and  paintings 
for  which  the  ware  of  Fayenza  was  distinguished. 

1281.  The  Dutch  probably  derived  their  knowledge  of  this  manufacture  from  the  Venetians, 
with  whoin  they  had  extensive  commercial  dealings ;  but  the  blue  colour  which  they 
employed  in  ornamenting  it  with  Dutch  subjects  may  have  been  imitated  from  the  blue 
and  white  ware  of  Nankin,  which  they  likewise  imported.  Delft-ware  is  a  veiy  coarse 
kind  of  pottery,  and,  from  the  coarseness  of  its  texture,  the  potter  was  obliged  to  make 
it  thick,  clumsy,  and  heavy,  in  order  to  ensure  its  strength  and  durability.  The  glaze 
was  made  of  common  salt,  sand  ground  fine,  ozyde  of  lead,  and  oxyde  of  tin,  Uie  Utter 
giving  opacity  to  the  glaze.  It  resisted  the  sudden  application  of  heat,  and  was  mnch 
employed,  among  other  things,  for  tiles  to  line  chimney  fireplaces  and  stoves. 

Before  the  mannfacture  of  European  porcelain,  a  great  deal  of  the  best  oartheii*ware 
used  in  this  country  was  imported  from  Delft,  or  was  made  at  Lambeth,  where  aomc 
Dutchmen  had  settled  about  two  hundred  years  ago.  But  the  use  of  Delft  pottery  was 
afterward  superseded  by  the  white  stone-ware  from  Staffordshire,  the  latter  being  lightei 
and  more  durable.  Delfl-ware  is  now  made  only  into  tiles  for  lining  dairies  and  baths, 
pomatum  pots,  a  few  jugs,  and  similar  articles,  and,  instead  of  twenty  manufactories  of 
it,  as  formerly  at  Lambeth,  it  only  partially  employs  one. 

The  vast  improvement  that  has  taken  place  of  late  in  English  pottery  will  be  descri- 
bed under  "  English  white  stone-wares." 

Sect.  II. — ^principlbs  of  pottbbt. 

1282.  Clay  is  the  material  which  forms  the  basis  of  all  kinds  of  pottery,  whether  coarse  or 
fine.  Pottery  may  be  divided  into  two  principal  kinds  :  ordinary  earthen^vocare  of  every 
kind,  which  is  formed  of  clays  that  are  infusible  in  a  strong  heat,  and  continue  always 
opaque  after  having  been  fired  in  the  furnace ;  and  porcelain,  which  is  composed  of  two 
sorts  of  earth,  one  infusible,  and  the  other  fusible,  by  which,  when  baked  in  the  strong 
heat  of  a  furnace,  it  becomes  semi-vitrified  and  translucent. 

1283.  Natural  clays  are  of  various  qualities  ;  but  those  which  are  fit  for  the  potter  are 
rare.  Clay  consists  of  the  earths  alumina  and  silica  mingled  together.  *  Alumina  readil; 
unites  with  water,  and  forms  with  it  a  pulpy  mass,  which  has  a  certain  degree  of  tena- 
city and  adhesiveness.  Silica,  on  the  contrary,  when  mixed  with  water,  has  no  adhe- 
sive property.  It  is,  therefore,  the  alumina  in  the  natural  clays  that  gives  them  the 
property  of  being  plastic,  or  capable  of  being  moulded  into  any  form  when  in  a  moist 
state.  Alumina  is  never  found  pure  or  separate  in  nature,  although  it  can  be  procured 
by  the  diemist  by  detaching  it  from  other  substances ;  but  this  is  not  necessary  for  the 
purpose  of  the  potter ;  the  clay  which  he  requires  is  a  rtaiural  mixture  of  alumina  and 
silica. 

1284.  Clay,  when  made  into  a  paste  with  water,  becomes  harder  by  drying  ;  but  then  it 
shrinks,  and  is  apt  to  become  full  of  cracks.  The  mixture  of  silica  with  the  alumina 
corrects  this  fault,  the  silica  having  no  tendency  to  crack.  Clay,  after  having  been  propo'- 
ly  worked  up  into  various  forms  when  in  a  moist  state,  and  dried  in  the  sun  and  air,  so  as 
to  acquire  a  certain  degree  of  hardness,  may  be  softened  again  by  being  beat  up  with 
water,  and  thus  brought  back  to  its  original  state.    But  if  such  hardened  clay  be  ex- 

gosed  to  the  heat  of  a  strong  fire,  and  baked  or  burned,  as  it  is  called,  not  only  will  its 
ardness  be  very  much  increased,  but  a  great  change  will  be  found  to  have  taken  place 
in  the  nature  of  the  substance,  for  it  is  no  longer  capable  of  being  again  reduced  to  a 
paste  by  water,  and  its  fragments  cannot  be  softened  any  more  than  uose  of  stone. 

1285.  These  properties  of  clay  were,  no  doubt,  discovered  by  mankind  in  the  earliest  timts. 
We  read  in  the  Bible  of  bricks  made  in  Egypt  by  mixing  clay  with  straw.  The  latter 
substance  was  for  the  purpose  of  correcting  the  defect  of  clay  alone  in  cracking  by  dry- 
ing, for  such  bricks  were  merely  dried  and  hardened  by  the  heat  of  the  sun ;  and  we 
actually  find  such  bricks  at  this  day  in  Egypt,  and  also  in  the  ruins  of  Babylon ;  but 
when  vessels  of  clay  are  required  to  hold  fluids,  burning  them  in  the  fire  is  a  neeessax^ 
process. 

1286.  For  making  pottery  or  earthen-ware,  the  clay  is  beaten  a  good  deal  in  water,  by 
which  the  fine  parts  are  suspended  in  the  fluid,  while  the  coarser  sink  to  the  bottom  of 

*  We  (hali  tpeak  of  Mlicft  w  beinir  nmply  •&  earth  (the  fiHceoat  e»ilh),  which  will  be  •ofitdeiit  for  t  po^ 
vlaar  view  of  the  subject ;  but  thie  earth  ia  now  kaown  to  oonriet  of  the  elementary  piinciple  eiUooa  vnited  %m 
vxjrgen,  «ad  it  aoinetinMa  termed  by  chemiete  silioio  ncid.  The  eeith  alumina  ooastKts  likewise  of  the  eleoneai 
■Ittmtnom  nnited  to  oxygen. 
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uie  coDlaimng  TesseL  By  pouring  off  almost  instantly  the  water  containing  the  linei 
particles,  the  coarse  are  len  behind.  If  now  this  finer  part  of  the  clay  be  suffered  to 
subside,  and  the  water  be  poured  off,  a  clay  will  be  produced  much  finer  than  the  first, 
and  may  be  stil!  farther  depurated  by  passing  through  a  fine  sieve.  This  appears  to 
have  been  the  only  process  employed  in  making  earthen-ware  formerly.  The  best  nat- 
ural clays  were  sought  for,  and  were  purified  in  this  manner.  They  were  then  moulded 
on  the  potter's  wheel,  and  burned  by  a  proper  degree  of  heat. 

1287.  Ytnfgood  foUer^s  clay,  or  a  mixture  of  alumina  and  silica  alonCj  is  infusible  in  tU 
heat  of  our  fitnuecsj  and,  as  it  becomes  more  and  more  hard  by  a  greater  degree  of  heat, 
by  high  and  long-continued  firing,  to  wares  made  of  this  material  an  extreme  degree  o1 
haidness  may  Iw  glTen,  with  the  quality  of  being  impenetrable  to  fluids.  But  such  clayr 
are  extremely  rare,  and  ^ose  which  are  employed  for  pottery  are  usually  mixed  oatu 
rally  with  a  small  quantity  of  lime,  iron,  and  perhaps  magnesia,  and  other  substances. 
Much  lime,  and  also  ozyde  of  iron,  in  the  clay  causes  it  to  fuse,  and  therefore  prevents 
its  being  subjectiMl  to  the  same  degree  of  heat  as  it  otherwise  might,  and  of  receiving 
the  same  degree  of  hardness. 

128S.  After  the  fetter* s  clay  has  been  well  groitnd  and  kneaded,  it  is  put  upon  the  centre  of 
the  potter's  tokeei,  which  is  a  circular  board  placed  horizontally,  and  kept  in  constant 
rotatory  motion  ;  it  is  then,  first  by  the  workman's  hand,  and  afterward  by  proper  tools, 
formed  into  vessels  of  various  shapes,  which  are  dried,  and,  as  soon  as  they  can  bear 
being  removed,  are  baked  in  the  potter's  kiln  or  oven.  After  it  is  baked,  it  will  still  be 
more  or  less  poroos,  and  cannot  yet  be  applied  to  the  purpose  of  holding  liquids.  It  is 
necessary,  therefore,  to  cover  it  with  some  sort  of  glaze,  which  is  ususdly  of  a  vitreous 
kind. 

ScBBECT.   1. — Common  Red  Pottery  and  Stone-ware, 

1289.  In  every  civOized  country  an  earthen-ware  is  made  of  the  finer  varieties  of  the 
SttmecJay  of  which  bricks  and  tiles  are  made,  but  much  better  selected,  and  prepared 
in  a  day  mill ;  ih.e  red  colour  which  it  acquires  on  being  burned,  is  owing  to  the  oxyde 
of  iron  it  contains. 

1290.  Red  pottery  includes  the  common  red  pans,  pipkins,  baking-dishes,  and  a  variety 
of  others  in  household  economy.  As  this  ware  does  not  stand  the  heat  of  a  fire,  it  can- 
not be  used  for  many  purposes  of  cookery,  for  which,  in  England,  metal  is  almost  uni< 
versaOy  employed.  This  coarse  kind  of  pottery  had  been  made  in  this  country  from 
time  immemorial,  being,  in  ancient  times,  chiefly  manufactured  at  the  place  still  called 
the  Potteries,  in  Staffordshire,  which  is  now  celebrated  for  the  variety  of  itsearthen*ware 
of  the  best  description.  It  is  also  manufactured  in  the  vicinity  of  London,  and  in  many 
other  parts  of  the  kingdom. 

1291.  The  nuUeriaU  of  which  the  glafi:e  is  usually  made  consist  of  litharge  of  lead  or 
galena,  which  is  a  lead  ore,  ground  up  with  clay.  Afler  the  glaze  is  laid  on,  the  vessels 
are  again  exposed  to  a  high  degree  of  heat,  which  causes  the  lead  and  the  surface  of 
the  clay  to  vitrify,  or  run  into  glass.  This  thin  coating  of  glass,  being  transparent. 
shows  the  red  colour  of  the  ware ;  if  a  black,  opaque  glaze  be  required,  manganese 
is  mixed  with  it. 

1292.  There  is  a  serious  auction  to  this  glaze  made  loith  so  grtai.  a  quantity  of  lead, 
which  is,  that  it  is  soluble  in  vinegar  and  the  juice  of  most  fruits,  especially  when  hot, 
and  also  in  boUing  fax,  which  renders  the  use  of  vessels  that  are  covered  with  it  dan- 
gerous to  health,  if  employed  for  holding  food. 

In  some  countries  the  use  of  such  vessels  in  the  process  of  boiling  and  stewing  is  for- 
bidden by  the  laws,  under  severe  penalties.  In  tliis  country,  those  who  understand  this 
subject  take  care  not  to  preserve  pickles  in  earthen  vessels  glazed  with  mixtures  con- 
taining ranch  lead. 

1293.  A  great  improvement  was  introduced  at  the  Potteries  in  Staffordshire,  in  1690,  by 

two  brothers,  named  Ebers,  from  Nuremberg.    They  manufactured  a  new  kind  of  fine 

earthen-ware  of  red  clay,  which  they  glazed  without  lead,  and  by  the  use  of  common  salt 

alone.    When  the  earthen-ware  is  in  the  kiln,  salt  is  thrown  in ;  and  the  fumes  caused 

by  this  substance  have  the  effect  of  producing  a  vitreous  glaze  on  the  surface  of  the  ware. 

The  mode  in  which  this  effect,  so  simple,  is  produced  deserves  explanation.    The  salt 

is  thoaght  to  be  decomposed  by  the  heat  into  its  constituents,  muriatic  acid  and  soda ; 

the  former  fiyii^  off  in  dense  white  fumes,  while  the  latter  attaches  itself  to  the  sides 

of  the  ware,  with  the  surface  of  which  it  forms  a  thin  coating  of  actual  glass  (sec  **  Glass 

making^*') ;  and  this,  being  entirely  impervious  to  liquids,  answers  the  intended  purpose. 

This  glsxing,  besides,  has  the  valuable  property  of  being  perfectly  harmless.    Notwith^ 

jfaniting  the  obvious  advantages  of  this  new  glazing,  however,  in  consequence  of  some 

jnalwiBj  among  the  neighbours,  from  the  process  being  kept  a  secret,  they  obliged  the 

straageiB  to  leave  the  country ;  but  not  before  the  art  had  been  learned  by  a  workmar 

of  the  name  of  Astbuiy,  who  had  jnade  himself  acquainted  with  every  part  of  the  pro- 

and  who  afterward  practised  it. 
ISM.  ne  eammon  brown  stone*ware  was  probably  the  produce  oi  the  same  period,  hav 
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ing  been  made  in  raiious  countries  of  Europe  ever  since  the  fi/leenth  century.  Tbe 
manufacture  of  it  was  brought  to  us  from  Holland  by  some  potters  who  settled  at  Lam- 
beth. It  has  tbe  valuable  property  of  bearing,  without  injury,  the  heat  of  the  fire,  which  is 
not  the  case  with  the  red  ware  ;  and  on  this  account  it  has  long  been  employed  in  various 
countries  for  boiling  liquids.  Its  power  of  resisting  heat  renders  it  useful  even  for  chem- 
ical vessels ;  and  Macquer  says,  that  with  respect  to  infusibility,  it  has  all  tbe  quali- 
ties of  the  finest  old  Japanese  porcelain.  Its  body  is  exceedingly  dense  and  compact ; 
and,  when  properly  made  and  baked,  it  is  sufficiently  hard  to  strike  fire  with  steel :  it 
is  composed  of  pipe  clay,  mixed  with  fine  sand,  and  sometimes  broken  stone-ware  grouini 
to  powder,  in  order  to  diminish  the  contraction  of  the  clay  in  the  fire.  In  the  finer  jugs, 
some  calcined  flint  is  added.  The  vessels,  afler  having  been  formed  by  the  potterls 
wheel,  are  fired  in  a  kiln,  and  glazed  by  salt  in  the  manner  above  descril^d. 

1295.  At  present^  stone-ware  is  made  into  water-pitchers,  soda-water  bottles,  and  pipkins 
intended  to  stand  the  fire ;  also  crucibles,  retorts,  and  a  variety  of  other  chemical  appa- 
ratus are  made  of  a  material  nearly  similar.  The  best  kind  is  still  made  in  the  potteries 
at  Lambeth,  the  proprietors  of  which  procure  some  of  their  clay  from  Devonshire  and 
Dorsetshire,  and  purchase  flint  ready  ground  from  Staflfordshire,  where  this  material 
can  be  aflbrded  at  a  cheaper  rate  than  would  attend  its  preparation  near  the  metropolis. 
Jugs  have  often  a  light  and  a  dark  part  in  the  glaze ;  the  Hght  is  from  salt  alone,  the 
dark  has  a  mixture  of  some  other  glaze.  The  proportions  of  the  ingredients  are  kept 
secret  by  the  manufacturers ;  but  the  best  materials  are  said  to  be  a  mixture  of  pounded 
Hessian  crucibles  and  Stourbridge  clay. 

Metallic  vessels  are  so  generally  used  in  England  for  boiling  and  stewing,  that  the 
want  of  an  earthen-ware  manufacture  to  answer  this  end  is  little  felt ;  but  it  would  be 
desirable  that  a  cheap  article  of  this  kind  for  culinary  purposes  should  be  got  up,  since 
earthen-ware  is  preferable  to  metal  for  stewing ;  and  on  the  Continent  it  is  the  general 
practice  to  stew  in  earthen-ware. 

It  is  said  that  the  grey  Dutrk  slone-ware  is  superior  to  the  English  in  strength,  and 
particularly  in  bearing  exposure  to  the  fire.  Some  of  the  original  ^tch  stone-ware  jaga, 
brought  into  England  before  they  were  made  here,  it  is  stated,  may  sometimes  be  met 
with  in  the  eastern  parts  of  London. 

Sub  SECT.  2. — English  WhiU  Sione-^ware  and  Wedgwood's  Wares. 

1296.  To  Asihury,  already  mentioned^  is  ascribed  a  great  improvement  in  pottery,  the 
introduction  of  flints,  calcined  and  ground,  as  a  material  to  be  mixed  with  the  clay,  from 
which  a  much  better  white  earthen -ware  was  made.  It  is  said  that  accident  led  to  this 
discovery.    While  travelling  to  London  on  horseback,  in  1720,  Astbury  had  occasion,  al 

'  Dunstable,  to  seek  a  remedy  fbr  a  disorder  in  his  horse's  eye  ;  wiien  the  ostler  at  tbe 
inn,  burning  a  flint,  reduced  it  by  pounding  to  a  fine  white  powder,  which  he  blew  into 
the  diseased  eye  to  eflTect  a  cure.  The  potter,  observing  the  beautifully  white  colour  of 
the  flint  afler  calcination,  instantly  conceived  the  use  to  which  it  might  be  applied  io 
his  art,  by  mixing  it  in  his  clay,  and  thus  made  the  first  white  stone-ware. 

1297.  The  improvements  we  have  mentioned  paved  the  way  for  some  of  still  greater  impor- 
tance by  Mr.  Josiah  Wedgwood,,  who  was  the  younger  son  of  a  Staflfordshire  potter,  and 
born  in  1730.    This  extraordinary  man,  overcoming  the  difficulties  of  his  early  life,  by 
indefatigable  industry  and  perseverance,  and  applying  himself  to  a  great  variety  of  im- 
provements in  pottery,  not  only  succeeded  in  acquiring  an  ample  fortune,  bat  became 
even  a  considerable  benefactor  to  his  country,  by  carrying  the  art  of  pottery  to  a  high 
degree  of  perfection,  and  creating  a  commerce  which,  to  this  day,  proves  a  source  of 
national  wealth.    But  the  merit  of  Wedgwood  did  not  consist  merely  in  having  the  sa- 
gacity to  perceive  that  a  profitable  business  could  be  formed  by  improvements  in  his  art 
His  mind  was  of  a  higher  class.    Not  only  devoting  himself  to  patient  investigations, 
he  gathered  round  him  the  talents  of  various  countries,  and  by  the  liberality  of  his  con- 
duct towards  the  individuals  whom  he  engaged,  he  encouraged  them  to  give  hira  tbe 
most  cflTcctive  assistance  in  prosecuting  and  completing  those  views  which  his  genins 
imagined,  but  which  he 'could  never  have  accomplished  alone.    He  engaged  Mr.  Chis- 
holme,  an  able  chemist,  to  apply  himself  solely  to  those  pursuits  and  experiments  which 
were  necessary  for  the  selection  of  the  best  materials,  and  for  perfecting  his  various 
processes  ;  and  he  liberally  provided  for  him  when  old  age  incapacitated  him  for  farther 
exertions.    Not  satisfied  with  improving  the  materials  of  pottery,  he  was  desirous  of 
giving  greater  value  to  it,  also,  by  improvements  in  fonn.    Assisted  by  the  classic  taste 
of  his  partner,  Mr.  Bentley,  the  ablest  modellers  were  brought  from  Italy  and  other 
countries,  who  were  intimately  acquainted  with  the  worKS  of  the  ancients,  r^nd  he  f«- 
warded  the  services  of  these  with  liberal  encouragement.    The  consequence  of  this 
was,  that  English  pottery,  hitherto  unknown  as  a  class,  became  celebrated  and  eagerly 
sought  for  throughout  the  civilized  world.     We  cannot  help  repeating,  that  it  was  to 
the  enlightened  and  liberal  views  of  Wedgwood  that  his  success  was  mainly  owing  ;  nor 
should  it  be  forgotten  that  the  ample  fortune  he  thus  acquired  was  generously  expen«M 
in  promoting  the  spread  of  knowledge,  in  encouraging  the  eflbrts  of  genius  in  others 
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and  in  leaaeaing,  as  far  as  lay  in  his  power,  the  sufferings  of  his  fellow-creatures.  The 
disposition  and  maoBers  of  Wed^gwood  were  no  less  estimable  than  the  powers  of  his 
mind,  so  that  he  became  the  object  of  admiration  and  esteem  for  his  moral  as  for  his 
intellectual  qualities.    He  died  in  the  sixty -fifth  year  of  his  age. 

The  interest  that  must  always  be  taken  in  the  pottery  produced  by  Wedgwood  de- 
mands that  we  enumerate  the  various  kinds.  In  1763,  Wedgwood  manufactured  a  kind 
of  ware  for  the  table,  of  a  cream  colour,  which  came  into  unirersal  use  in  this  country, 
under  the  name  of  queciCs  ware,  which  was  conferred  upon  it  in  consequence  of  the 
patronage  of  her  majesty.  The  materials  were  the  whitest  clays  f^om  Devonshire  and 
Dorsetshire,  mixed  with  ground  fiints,  and  covered  with  a  vitreous  glaze.  This  waie, 
being  executed  with  care  and  expedition,  was  sold  at  a  cheap  rate,  and  was  superior 
to  any  that  had  hitherto  appeared  for  ordinary  purposes.  By  varying  his  experiments 
and  the  proportions  of  his  materials,  Mr.  Wedgwood  discovered  the  mode  of  manufac- 
turing other  species  of  earthen- ware,  which  wqtc  excellent  and  beautiful,  and  adapted 
to  various  purposes  of  use  and  ornament. 

1298.  Tke  ware  known  in  general  by  the  name  of  Wcdgv>ood^8  is  a  kind  of  semi-vitrified 
pottery,  which  is  not  susceptible  of  receiving  a  strong  superficial  glaze,  but  which  can 
receive  all  kinds  of  colours  by  means  of  metallic  oxydes  and  ochres.  The  pastes  of 
which  they  are  formed  are  extremely  plastic,  and  may  be  worked  and  moulded  with  the 
greatest  facility.  The  more  delicate  ornaments  are  cast  in  moulds  and  stuck  on ;  they 
are  applied  with  remarkable  dexterity  by  women  and  children.  It  is  of  the  following 
varieties : 

A  Bamboo  or  cane-ctlourtd  biscuit  was  one  of  Wedgwood^s  original  wares,  and  was 
employed  for  many  elegant  articles  for  the  table :  it  is  extremely  compact,  and  was  not 
glazed.    It  is  still  in  use,  and  is  sometimes  slightly  glazed. 

A  tcHie  biscuit  was  also  made,  having  the  chief  qu^ties  of  porcelain,  but  without  its 
transparency. 

An  eztremely  hard  ^celanous  ware  was  likewise  made  and  employed  for  chemical 
vessels,  as  evaporatmg  basins,  crucibles,  mortars,  tubes,  and  other  apparatus :  this, 
from  its  resisting  the  corrosion  of  the  strongest  acids,  and  not  fusing  with  the  strong- 
est heats,  has  besn  an  invaluable  acquisition  to  the  chemist.  These  are  composed  of 
six  parts  of  potters*  clay,  three  of  granite,  two  of  calcined  flints,  and  one  of  Cornish  or 
China  clay. 

Wedgwood^ 8  black  Egyptian  ware  was  for  a  long  time  very  extensively  used  for  the  tea- 
table,  owing,  in  a  great  measure,  to  the  elegance  of  its  forms  and  decorations,  which 
rivalled  in  design  the  works  of  Greek  and  Roman  artists.  When  this  novel  kind  of 
ware  was  produced  porcelain  had  not  been  made  in  England,  all  that  was  then  used 
tieing  foreign,  which  was  for  a  time  almost  entirely  superseded  by  the  various  beautiful 
wares  of  Wedgwood.  Its  black  colour  was  given  by  manganese.  Besides  tea-pots, 
sugar-basins,  and  milk-pots,  a  variety  of  ornamental  articles  were  made  of  it,  such  as 
jnkstands,  vases,  lamps,  &c.,  which  were  ornamented  with  elegant  bas-reliefs,  figures, 
foliage,  aiid  other  devices,  which  were  sometimes  in  a  dark  red  colour.  This  kind  of 
ware  is  still  executed  by  several  potters,  but  it  is  lamentable  to  perceive  the  falling  off 
in  the  taste  of  the  forms  and  designs  since  the  death  of  Wedgwood.  It  is  owing  to  this, 
and  the  introduction  of  English  porcelain  and  other  wares,  that  the  black  Wedgwood 
articles  have  nearly  gone  out  of  use,  being  purchased  now  merely  for  their  cheapness. 
Originallj  they  were  not  glazed,  by  which  the  perfect  effect  of  the  beautiful  ornaments 
was  seen ;  but  this  had  the  inconvenience  of  being  somewhat  diflScnlt  to  keep  clean. 
At  present  it  is  generally  covered  with  a  slight  glaze,  which  permits  its  being  washed 
and  kept  dean  with  perfect  facility,  though  the  effect  of  the  ornaments  is  much  dimin- 
ished. To  produce  the  slight  glaze  given  to  it,  technically  termed  smearing,  the  ware 
is  not  dipped  into  a  liquid  glaze,  but  placed  in  the  seggar  in  the  state  of  biscuit ;  and 
the  insides  of  the  seggars  being  coated  with  salt,  or  some  volatile  glaze,  these  are  con- 
verted into  vapour,  which  vitrifies  the  external  part  of  the  ware,  and  gives  it  the  desi- 
red lostre. 

Wedgwood  made,  likewise,  what  he  called  iYie  iasper-%i>are,  which  had  elegant  bas-re- 
lieis  on  a  beautiful  blue  ground.    The  white  vitrifying  pastes  used  in  the  jasper- ware  is 
composed  of  forty-seven  parts  of  sulphate  of  baryta,  twenty-six  potters*  clay,  fifteen  of 
calcined  flints,  fifteen  of  granite,  six  sulphate  of  lime,  and  ten  sulphate  of  strontium : 
the  baryta  serves  as  a  flux  to  the  clays.    The  fine  Wedgwood  blue  on  this  ware  is  pro- 
doocd  by  cobalt.  The  delicate  white  ornaments  are  cast  in  moulds  and  stuck  on.  From 
this  jasper-ware,  which  found  its  way  into  every  country  in  Europe,  he  derived  great 
•   profit,  nntfl,  by  the  infidelity  of  a  servant,  the  secret  was  disclosed  and  sold,  so  that 
otiiera  executed  the  same  art ;  and  though  by  means  of  inferior  artists,  yet  this  inter- 
fered so  much,  that  it  prevented  Wedgwood  from  keeping  up  the  price  and  employing 
the  same  talent  as  before. 

SxcelUnl  imUations  of  Etruscan  and  otKer  antique  vases  were  executed  by  Messrs. 
Wedgwood  and  Bentley.    It  does  not  appear  that  the  Greeks  or  Romans  were  in  pos- 
of  a  complete  vitrified  glaze  for  their  pottery ;  but  the  vessels  mentioned  a$ 
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having  been  made  in  the  island  of  Samos  had  a  red  covering  that  was  probably  mipei 
fectly  vitrified,  as  they  were  held  in  high  estimation  for  cooking.  Earthen  jais  for  hold- 
ing  dry  substances  were  not  glazed,  but  were  similar  to  those  now  brought  from  Spain 
and  Portugal  with  grapes.  When  they  were  employed  as  amphore  for  holding  wine, 
they  were  rubbed  over  with  wax  to  stop  their  pores.  The  vases  found  in  such  num- 
bers in  Greece  and  Italy,  and  commonly  called  Etruscan,  were  in  part  coloured  by  a 
black  covering  that  is  carbonaceous  and  not  vitreous,  which  wears  off  by  use.  The  ex- 
:ict  nature  of  this  black  varnish  has  ne^-^er  yet  been  determined  vnth  certainty ;  but  the 
vases  themselves  are  exquisitely  beautiful  in  form,  and  ornamented  with  infinite  taste. 

Among  the  ornamental  works  executed  by  Wedgwood  may  be  reckoned  two  imita- 
tions of  cameos  :  one  of  a  slave  in  chains,  of  which  he  distributed  many  hundreds,  to 
induce  the  suppression  of  the  slave-trade  ;  and  the  other  representing  Hope,  attended 
by  Peace,  Art,  and  Labour,  made  of  clay  from  Australia,  to  show  what  is  produced 
there.  One  of  the  most  ^lendid  workS  of  this  kind  was  an  imitation  of  the  celebrated 
Barbarini  or  Portland  vase,  whicli  was  discovered  in  the  tomb  of  Alexander  Sevenis, 
and  which  was  purchased  by  the  Duchess  of  Portland.  This  copy  was  modelled  by  Mr. 
Webber,  and  fi(ly  vases  were  made,  for  which  50/.  each  were  subscribed,  a  sum  which 
did  not  nearly  defray  the  expense. 

Various  imitations  of  antique  cameos  were  executed  in  great  abundance  and  yariety, 
many  of  which  were  white,  upon  a  deep  blue  ground ;  and  others  resembled  agates, 
jasper,  and  other  stones.  The  modelling  of  many  of  them  do  infinite  credit  to  the  art- 
ists who  executed  them ;  and  it  is  highly  to  be  regretted  that  no  works  of  the  same 
merit  now  come  from  our  potteries.  After  Mr.  Wedgwood's  decease,  his  establish- 
ment in  London  was  given  up,  and  his  stock  was  sold,  part  of  which  was  purchased  by 
Mr.  Phillips,  and  a  remnant  is  now  to  be  seen  in  his  warehouse  in  Oxford-street. 

1299.  Of  Wedgwood's  manufacture ^  it  was  said  by  the  celebrated  Faujas  Saijii-Fond^ 
"  Its  excellent  workmanship,  its  solidity,  the  advantage  which  it  possesses  of  standing 
the  action  of  the  fire,  its  fine  glaze  impenetrable  to  acids,  the  beauty,  convenience,  and 
variety  of  its  forms,  and  its  moderate  price  have  created  a  commerce  so  active  and  so 
universal,  that  in  travelling  from  Paris  to  Petersburg,  from  Amsterdam  to  the  farthest 
point  of  Sweden,  and  from  Dunkirk  to  the  southern  extremity  of  France,  one  is  served 
at  every  inn  upon  English  stone-ware.  The  same  fine  article  adorns  the  tables  of  SpaiBt 
Portugal,  and  Italy ;  it  provides  the  cargoes  of  ships  in  the  East  Indies^  the  West  In- 
dies, and  America." 

1300.  The  usual  processes  by  which  the  various  kinds  of  pottery  called  white  stont-ttecrc.  Of 
Staffordshire  ware,  are  manufactured,  are  the  following  :  the  body  of  the  ware  is  foimed 
of  a  fine  pipe  or  pottcr^s  clay  mixed  with  calcined  flints,  and  sometimes  a  little  porce- 
lain clay.    The  clay  consists  of  76  parts  of  silica  and  24  parts  of  alumina ;  it  is  very 
refractory  in  strong  heats,  and  burns  very  white  in  the  fire :  properties  which  render  it 
extremely  valuable  for  pottery.    The  best  clay  is  found  in  Dorsetshire ;  an  inferior 
Ikind  is  procured  in  Devonshire.   This  clay  is  beat  up  with  water,  and  then  passed  through 
line  sieves  to  separate  all  the  coarse  particles.  The  flints  are  burned  in  kilns,  and  whOe 
iiot  are  quenched  in  cold  water,  by  which  they  are  cracked  through  and  through  in  in- 
numerable places ;  after  this  they  are  ground  in  mills  to  the  consistence  of  creanL 
The  porcelain  clay  consists  of  decomposed  feldspar,  and,  being  entirely  procured  id 
Cornwall,  is  caUcd  Cornish  clay.    The  proportions  of  these  materials  are  varied  accord- 
ing to  the  particular  kind  of  ware,  or  the  skill  and  experience  of  the  manufacturer,  and 
each  has  generally  some  mode  of  his  own,  which  he  keeps  secret.    They  are  mixed  by 
measure,  and  put  into  troughs  to  be  reduced  by  evaporation  to  a  proper  consistence  for 
moulding.    When  tempered  in  a  pug  mill,  and  brought  into  a  plastic  state,  like  a  kind 
of  dough,  the  clay  is  formed  on  the  potter's  wheel  into  plates,  cups,  saucers,  basins,  and 
all  the  various  articles  usually  made.    When  these  are  half  dried,  they  are  finished  by 
turning  in  a  lathe.    Handles,  spouts,  bas-reliefs,  and  such  parts,  are  made  separately 
in  moulds,  and  stuck  on  while  the  clay  is  soft  by  dipping  them  in  some  of  the  liquid  day. 
Plates  are  made  by  a  mould,  into  which  is  pressed  clay  rolled  out,  and  are  finished  by 
turning  the  mould  round.    When  the  forms  are  complete,  they  are  dried,  and  the  whole 
Is  placed  in  large  cases  made  of  burned  clay,  called  saggars,  and  burned  in  the  kiln  to  the 
3tate  called  biscuit,  which  has  no  gloss,  and  resembles  in  colour  an  egg-sheU :  it  has  the 
property  of  strongly  imbibing  moisture.    The  burning  in  kilns  demands  a  gr^at  deal  of 
fuel,  and  the  abundance  of  this  in  Staffordshire  is  the  chief  reason  why  the  potteries 
are  established  there ;  but  another  is  the  facility  of  transporting  the  materials  and  man* 
ofactures  by  canals.    A  great  deal  of  care  is  necessary  in  piling  up  the  biscuit  prerioas 
to  burning ;  and  the  management  of  the  fire  is  of  great  consequence.    The  baking 
isually  lasts  from  forty  to  forty-two  hours,  and  the  ware  is  suffered  to  cool  very  slowly. 
The  ware  is  now  to  be  coloured  or  painted.    Some  of  this  is  performed  by  hand  vitli 
hair  pencils  ;  but  the  principal  part  of  the  ornament  is  often  produced  by  the  following 
process :  the  pattern  is  engraved  on  a  copper  plate,  and  an  impression  is  taken  on  thai 
unsized  paper  made  on  purpose,  and  previously  inmiersed  in  strong  soap  water ;  this 
upphed  in  its  moist  state  to  the  surface  of  the  biscuit,  which  is  of  a  very  absorbent 
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ittteBrre  finaiiit^ ;  the  paper  is  then  robbed  or  pressed  down  by  means  of «  roll  of  flan- 
nel. Afterward  the  ware  is  dipped  in  water,  and  the  paper  is  easily  removed,  leaving 
(tie  ixnpresBloBs  iqion  ih&  surface  ;  and  after  this  the  piece  is  dipped  into  a  caustic  al> 
kal&Be  lye,  to  saponify  the  oil  befbre  the  glaise  is  applied. 

TIm;  pigmenit  with  whieh  the  lines  of  the  engraved  copper-plate  are  filled  up  depends 
apon  the  eoloiir  intended.  The  colour  that  has  been  most  generally  used  is  a  pale  Uae, 
idee  that  of  Uie  Chinese  porcelain,  which  has  a  remarkable  elegance  and  softness :  this 
coloor  is  a  compoond  of  arseniate  of  cobah,  ground  up  in  boiled  linseed  oil,  and  mixed 
with  a  proper  flux.  It  is  made  darker  or  lifter,  according  to  the  quantity  of  cobalt 
used.  In  some  eases,  where  the  engraved  pattern  is  smsdler  than  the  surface  to  be 
covered,  a  very  ingenious  mode  is  em^oyed.  The  impressions  are  taken  upon  an  elas- 
cie  sobstance,  a  oonposition  of  glue  and  treacle,  or  upon  India  rubber,  which,  being 
stretched  to  the  dne  size,  are  applied  to  the  biscuit. 

When  the  pieces  thus  painted  have  stood  long  enough  to  dry,  they  are  placed  in  a 
gentle  heat  in  an  oven,  in-  order,  by  dissipating  the  oil  that  was  used  with  the  colour, 
to  prepare  the  ware  for  receiving  the  glaze.  This  is  transparent,  as  otherwise  the  dis- 
tinctness of  the  pattern  would  be  impaired. 

The  sohstanees  employed  for  the  glaze  are  ground  to  impalpable  powders,  in  water, 
to  the  consistence  of  cream,  and  the  biscuit-ware,  now  coloured,  is  dipped  into  this, 
called  «itp,  and  enongh  adheres  to  form  a  vitrified  covering,  when  the  ware  is  again  put 
into  an  oven  called  the  gloss  men,  which  Amshes  the  baking. 

1301.  A  'waiehf  of  gUzes  are  employed  hy  different  manufacturers ;  a  good  glaze  or 
enamel  is  esseotiaf  to  the  beauty  of  earthen- ware  and  porcelain :  it  should  experience 
the  same  degree  of  expansion  and  contraction,  in  consequence  of  the  change  of  tem- 
perature, as  the  biscuit  which  it  covers,  otherwise  it  will  crack  in  all  directions,  which 
happens  to  imperfect  glazes,  or  to  earthen- ware  where  the  body  and  glaze  are  not  suit- 
able to  each  other. 

£ttliea  alone  cannot  be  fiised  in  the  most  powerful  furnace,  and  therefoie  cannot  be 
emi^yed  for  a  glaze ;  bnt  when  an  alkali  or  lime  is  added  to  it,  it  is  vitrifiable  by  a  very 
strong  heat,  l^is  mixture  is  the  glaze  used  in  true  porcelain ;  but  the  ordinary  earth- 
en-ware cannot  bear  the  heat  that  would  be  necessary  for  it,  and  therefore  one  more 
fosible  must  be  resorted  to.  Silica,  combined  with  oxyde  of  lead,  is  easily  converted 
into  a  glass  fit  for  glazing  earthen-ware,  and  this,  being  convenient  for  the  potter,  has 
been  generally  used.  But  this  glaze  we  have  already  stated  to  be  objectionable,  since, 
when  the  quantity  of  lead  is  considerable,  there  is  great  danger  of  its  being  dissolved 
by  substances  used  as  food,  and  the  deleterious  effects  of  lead  are  weU  known*  The 
application  of  suc^  glazes  has  likewise  injurious  efibcts  upon  the  health  of  the  work- 
men, who  are  frequently  seized  with  paralysis. 

The  best  glazing  for  conmion  earthen-ware  vessels  that  are  to  be  used  in  preserving 
and  preparing  food  is  undoubtedly  that  which  has  been  described  as  produced  by  salt, 
thon^  this  ^azins  has  not  a  high  lustre ;  but  it  is  very  hard  and  durable,  never  cracks, 
is  insoluble  in  aU  kinds  of  acids,  and  is  not,  in  the  smallest  degree,  unwholesome.  It 
has  long  been  a  desideratum  to  discover  some  glaze  which  has  all  the  advantages  of 
that  where  lead  is  employed,  without  its  poisonous  qualities ;  and  other  glazes  have 
been  invented,  but  they  are  not  yet  employed  universally  in  our  pottery. 

The  glaze  for  common  cream-coloured,  or  queen^s  ware,  is  composed  of  53  parts 
white-lead,  36  of  ground  flints,  16  feldspar,  and  4  of  flint  glass.  Some  use  white-lead, 
gronnd  flints,  and  common  salt.  The  quantity  of  lead  employed  here  is  considered  too 
small  to-be  injurious  to  health,  particularly  as  it  is  so  locked  up  in  the  glaze ;  but  some 
mann&ctnrers  employ  a  glaze  that  has  no  lead,  as  white  glass  and  soda.  Mr.  Rose,  in 
Coalpon,  Shropshire,  makes  his  glaze  of  27  parts  feldspar,  18  of  borax,  4  of  Lynn  sand, 
3  of  nitre,  3  of  soda,  and  3  of  Cornish  China  clay. 

Befbre  the  invention  of  this  method  of  applying  designs  to  earthen-ware,  table  ser- 
Tiees  <Mf  JBngtieh  pottery  were  composed  of^  plain  queen's  ware,  sometimes  with  a  col- 
oared  edge,  and  occasionally  with  a  painted  border,  done  by  hand,  and  which  was  ex- 
eealed  ia  a  stovenly  manner.  But  the  mode  of  transferring  prints  to  earthen- ware  gives 
such  a  faciUty  in  decorating  it  that  it  has  completely  changed  the  aspect  of  our  pottery, 
and  eontriboted  greatly  to  extend  our  trade  in  earthen-ware  over  the  continent  of 
£aiope. 

1308.  The  Umeyrinted  loare  of  England  eaimoi  yet  he  manufactiered  in  Prance,  according 
to  the  report  of  M.  Brongniart,  director  of  the  porcelain  manufacture  at  Sevres.    It  ap- 
pears that  the  extent  of  our  potteries  in  Staffordshire,  and  the  abundance  of  fuel,  ena- 
sfee  OS  to  pr^Mire  the  calcined  flints  at  a  cheaper  rate  than  the  French  can ;  conse- 
quently, tb^  employ  chiefly  pipe-clay,  which,  alone,  is  a  very  inferior  material ;  and 
tie  Engliah  artisans  have  more  dexterity,  from  their  vast  practice.    The  French,  indeed, 
admit  that  oar  ware  of  this  kind  is  unrivalled  for  strength,  lightness,  and  elegance,  the 
^dieate  bhie  printing  equalling  the  cok>uring  of  the  Chinese ;  and  this  the  French  fat^ 
^attemptiBg. 
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SuBSECT.  8. — Strnie  other  Kinds  of  Earihen-ware  made  in  England, 

1303.  The  wares  eaUed  lustres  have  a  metallic  appearance,  and  would  be  highly  priiel 
if  they  were  not  so  cheap  and  common.  There  are  gold  and  copper  lustres ;  also  plap 
Una  lustres  of  two  kinds,  one  which  imitates  polished  steel,  and  another  that  approaches 
to  the  colour  of  silver.  The  latter  are  made  by  dissolTing  the  platina  in  aqua  regia,  and 
mixing  this  solution  with  balsam  of  sulphur ;  this  compound  is  diluted  with  turpentine 
and  laid  on  the  ware,  which  is  then  placed  in  an  oven,  where  the  metals  are  revived  ia 
their  metallic  state,  and  they  are  then  covered  with  a  glaze,  which  effectually  protects 
them.  An  iron  lustre  is  also  sometimes  made,  but  it  is  inferior  to  the  platina.  An 
aventurine  glaze  may  be  given  by  grinding  some  silver  leaf  with  the  above  glaze. 

1304.  A  kind  of  pale  red  or  flesh-coloured  earthen-ware^  not  glazed,  is  made  at  Lanobeth 
from  clay  found  at  Maidstone,  and  is  much  used  for  ornamental  vases,  stoyes,  and  orna- 
mented chimney-pots,  dec. 

1306.  Lately  a  manufactory  of  terra  eotta  of  flower- vases,  garden  pots,  dec.,  of  a  supe- 
rior kind  has  been  established  at  LowestofTe,  in  Leicestershire,  from  clay  found  on  the 
estate  of  Sir  Frederic  Fowke.  Some  of  these  are  made  of  classical  shapes ;  othen 
are  of  English  design.  They  are  not  affected  by  frost  or  rain,  and  are  certainly  a  great 
improvement  on  the  common  forms  of  garden  pots ;  they  are  employed  in  ornamenting 
balconies,  conservatories,  &c.  The  clay  bakes  to  an  agreeable  red,  and  some  of  the 
articles  are  embossed ;  others  are  painted  or  coloured  in  imitation  of  the  Etruscan. 
Specimens  of  this  manufacture  are  to  be  seen  in  the  Pantheon  Bazar,  London. 

1306.  Rockingham  ware  is  a  coarse  strong  ware,  lately  introduced,  capable  of  stand- 
ing the  fire,  and  resisting  changes  of  temperature.  It  is  covered  with  a  dark  brown 
glaze,  and  is  employed  for  tea-pots,  and  various  vessels  liable  to  be  eiqx>sed  to  heat 
and  cold.  It  is  manufactured  at  Rotherham,  in  Yorkshire,  and  derives  its  name  from 
the  Marquis  of  Rockingham. 

1307.  Tobacco-pipes  of  the  common  white  kind  are  made  of  best  potter*s  clay,  such  aa 
that  found  in  Dorsetshire,  hence  called  pipe-clay,  which  burns  perfectly  white.  After 
the  clay  has  been  formed  into  a  ductile  paste,  it  is  rolled  out  into  portions  the  length 
of  a  pipe,  and  perforated  with  a  brass  wire  rubbed  over  with  oil.  The  heads  are  maide 
in  a  mould,  aad  fixed  on  to  the  tube.  The  pipes  are  then  dried,  and  are  pilied  in  furna- 
ces built  for  the  purpose,  where  they  are  baked.  The  Dutch  pipes  are  glazed  with  a 
varnish  made  of  soap,  white  wax,  and  gum  arable,  which  is  rubbed  on  with  a  cloth. 
These  pipes,  as  is  well  known,  are  capable  of  sustaining  a  red  heat  without  injury.  Some 
tobacco-pipes  are  made  of  red  clay,  and  others  of  meerschaum,  which  are  imported. 

1308.  The  produce  of  the  English  potteries  have  found  their  way  into  every  part  of  the 
civilized  world ;  and  it  is  a  remarkable  fact,  that  they  have  even  penetrated  into  coun- 
tries to  which  our  most  enterprising  travellers  have  scarcely  had  access.  Captain  Clap- 
perton,  in  the  account  of  his  journey  into  the  interior  of  Africa,  states  that,  when  on  a 
visit  to  the  court  of  Sultan  Bello,  "  provisions  were  regularly  sent  me  from  the  sultan's 
table  on  pewter  dishes  with  the  London  stamp ;  and  I  even  had  a  piece  of  meat  served 
up  on  a  white  wash-hand  basin  of  English  manufacture." 

It  is  estimated  that  the  value  of  the  various  sorts  of  earthen-ware  produced  at  the 
potteries  may  amount  to  about  £1,500,000  a  year,  and  that  the  earthen-ware  made  at 
Worcester,  Derby,  and  other  parts  of  the  country,  may  amount  to  £750,000  more, 
makinff  the  whole  of  the  manufacture  £2,250,000  or  £2,350,000  a  year.  The  consump- 
tion of  gold  for  gilding,  6cc.,  at  the  potteries  is  about  £650  a  week,  and  of  coal  about 
800  tons  per  week. 

SbCT.  III. POBCBLAIN. 

Sob  SECT.  1. — Historical  Remarks 

1309.  Porcelain  is  the  most  perfect  production  of  the  patterns  art,  and  had  its  ortgtn  among 
that  extraordinary  people  the  Chinese,  who  were  in  possession  of  the  art  of  &bricating 
this  beautiful  ware  before  the  Christian  era ;  and  a  coarser  kind  of  it  was  made  also 
by  the  Egyptians.  Vessels  of  porcelain  occasionally  found  their  way  into  ancient  Rome 
in  the  firat  century,  probably  from  China  or  Japan,  a  certain  quantity  of  trade  having 
been  carried  on  then,  as  now,  between  nations  very  distant  from  eadi  other  by  means 
of  caravans.  It  appears  that  the  Portuguese,  in  trading  with  China,  were  the  first  to 
bring  porc^ain  into  Europe  in  considerable  quantities ;  and  they  gave  to  it  its  present 
name,  it  is  said^  from  the  resemblance  of  its  glaze  to  the  natural  polish  of  a  shell  called 
by  them  porcella.    The  Chinese  name  is  tse-H. 

1310.  Ur.  Anderson,  in  his  History  of  Commerce,  says  that  the  first  porcelain  hroughl  to 
London  v>as  in  a  Portuguese  ship  taken  as  a  prize  in  1593.  Its  beauty  soon  caused  it  to 
be  in  great  request  among  the  great  and  wealthy ;  and  the  emulation  of  European  art- 
ists to  imitate  it  was  soon  excited.  Of  the  various  attempts  made  in  difiTerent  parts 
of  Europe,  the  most  successful  was  at  Dresden ;  afterward,  some  Jesuit  missionaries, 
who  were  permitted  to  penetrate  into  the  interior  of  China,  learned  something  of  tna 
manufacture  there.    They  contrived  to  procure  specimens  of  the  materials,  and  tran»i 
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nutted  tbem  to  Europe,  with  some  aeconnt  of  the  procesaes  employed.  These  rnata- 
Tials  were  analyzed  by  Reaumor  and  other  chemiata,  and  it  was  soon  diacovered  that 
the  same  anbstanoes  existed  in  France,  and  in  many  other  parte  of  Europe.  In  conae* 
qnence  of  this,  amnH  European  aoTereigna,  anzioua  to  poaaeaa  manufactoriea  of  so 
beautifu]  a  ware,  formed  eatabliahmenta  for  that  purpose.  That  of  Dreaden  was  the 
first  to  make  porcelain  like  the  Chine8e,.and  it  has  ever  aince  been  famoua  for  the 
beauty  of  its  prodncttons.  A  magnificent  establishment  waa  likewiae  formed  at  Seviea 
by  the  Frencii  goremment,  and  others  in  Vienna,  Berlin,  Bohemia,  and  aereral  eren 
of  the  somber  states  in  Germany. 

SussECT.  2. — Dislinciion*  of  Porcelain^  and  Manufacture  of  English  Ckina. 

1311.  Tteo  materialM  «re  necessary  to  form  the  true  porcelain  of  the  Chinese :  one  la 
named  by  them  JTaotin,  and  is  our  porcehiin  or  China  clay,  which  results  from  the  de- 
composition of  feldspar ;  the  other  is  called  Petunze,  and  conaists  of  freah  or  undecom- 
posed  feldspar  ground  very  fine.  Feldspar  in  the  latter  state  containa  some  potash,  and 
is  a  substance  fusible  in  a  considerable  heat ;  but  when  the  feldspar  has  lost  this  ingre- 
dient in  consequence  of  being  decomposed  by  the  weather,  it  falls  into  an  earthy  pow- 
der, constituting  the  kaolin,  and  is  then  extremely  refractory,  not  fusing  in  our  power- 
ful fumaees.  By  the  union  of  two  substances,  one  very  infusible,  the  other  fusible  to 
a  certain  degree,  the  body  of  the  porcelain-ware  is  made :  if  the  kaolin  alone  was  used, 
the  ware  would  have  no  transparency.  The  Chinese,  likewise,  occasionally  employ 
another  material  instead  of  the  kaolin,  which  they  call  hoachk^  and  which  answers  to 
our  soapstone,  or  perhaps  agalmatolite.  These  materials  being  prepared  with  the 
greatest  care^  are  formed  into  paste  with  water,  moulded  on  the  wheel,  or  cast  in 
moulds,  and  the  ressels  so  formed  are  exposed  to  a  atrong  heat  in  a  kiln,  which  pro- 
duces the  semi-Titrified  appearance  which  real  porcelain  always  has. 

1312.  One  of  the  chief  properties  of  true  porcelain  is  the  great  difficulty  with  which  it  is 
mehed,  being  quite  infusible  in  our  ordinary  furnaces ;  on  which  account,  it  is  frequently 
emptoyed  in  chemical  experiments,  to  contain  substances  that  are  to  be  exposed  to  a 
degree  of  heat  snfilcient  to  fuse  all  metallic  vessels  except  those  of  platina.  Other  prop- 
erties are,  whiteness  and  semi-transparency,  owing  to  the  commencement  only  of  yit- 
lification  in  the  process*  of  baking ;  and  this  latter  quality  is  very  often  considered, 
though  incorrectly,  as  the  distinguishing  character  of  this  ware,  vulgarly  termed  china. 
But  it  is  possible  to  obtain  the  whiteness  and  transparency  of  true  porcelain  in  fabrics 
of  the  potter,  without  its  infhsibility  and  hardness ;  for  if  a  species  of  pottery  that  is 
▼ery  fusible  be  exposed  to  a  heat  just  sufficient  to  bring  it  to  the  commencement  of 
▼itnfication,  and  then  the  fire  be  withdrawn,  the  transparency  and  appearance  of 
porcelain  wHX  be  produced ;  but  such  ware  will  vitrify  by  a  degree  of  heat  only  a  little 
higher  than  that  by  whidi  it  was  made ;  yet  articles  manufactured  in  this  manner  are 
often  caned  porcelain  or  china,  and  sold  as  snCh. 

1313.  Front  tku  aeeaunt,  there  are  two  kinds  oftoare  which  receive  the  name  of  porcelain, 
and  yet  are  essentially  different ;  a  circumstance  that  givea  riae  to  very  erroneous  ideas 
on  the  subject. 

1314.  The  genuine  or  true  vorcelain,  like  the  Chinese,  is  called  by  the  Continental  pot- 
ters the  hard  porcelain ;  ana  is,  as  we  have  stated  above,  made  entirely  of  kaolin  or 
China  clay,-  and  petunze  or  nndecomposed  feldspar  ground  to  a  fine  powder ;  and  the 
glaze  of  this  is  likewise  feldspar  alone,  vitrified  in  the  kiln. 

1315.  The  false  porcelain,  called  the  soft  or  tender  porcelain,  is  made  of  a  vitriftable  frit, 
eomposed  of*^  various  ingredients,  such  as  fine  pipe  clay,  calcined  flints,  bone  ashes, 
with,  perhaps,  some  China  clay,  and  barilla,  alum,  &c.,  according  to  the  particular  prac- 
tice and  experience  of  the  manufacturer.    The  glaze  of  this  latter  kind  is  merely  a  kind 
of  i^ass  prepared  on  purpose,  and  made  of  siliceous  sand,  or  flints,  alkali,  and  oxyde  of 
lead ;  anid  is  much  softer  and  more  easily  scratched  than  the  glaze  of  the  true  porce- 
lain eomposed  of  vitrified  feldspar.    This  soft  porcelain,  likewise,  is  not  only  fusible  in 
a  heat  not  very  considerable,  and  therefore  incapable  of  being  applied  to  the  same  uses 
as  genuine  porcelain,  but  it  cannot  resist  the  rapid  changes  of  temperature  like  true 
porcdam,  soon  becoming  covered  with  cracks  even  by  the  heat  of  boiling  water ;  it  is 
^neraOy  more  transparent  than  true  porcelain,  and,  having  some  advantages  in  the 
processes  of  painting,  is  made  so  gay  in  its  decorations  that  it  easily  imposes  upon  the 
inexperienced  eye.    It  is  this  soft  kind  of  porcelain  that  is  mostly  made  in  the  English 
potteriea,  where  it  appears  that  comparatively  very  little  true  porcelain  is  manufactu- 
red.   It  was  also  the  soft  porcelain  that  was  made  in  the  manufactories  established, 
manj  years  ago,  at  Bow  and  at  Chelsea,  where  a  great  deal  was  formerly  produced  in 
floitation  of  the  Dresden  china.    At  that  time  the  true  materials  for  pon^elain,  the  Chi- 
■a  day,  which  was  employed  in  the  Continental  potteries,  was  not  known  to  exist  in 
Bngland. 

1316.  The  first  true  porcelain  made  in  this  country  was  by  Mr.  Cookworthy,  who,  in 
IT68,  disoovereii  that  Cornwall  contained  the  earths  necessary  for  that  purpose ;  but 
tfthoag^  he  bad  a  patent  for  the  exclusive  right  of  using  them,  and  succeeded  tolerably 
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well  in  the  quality  of  his  ware,  which  was  confined  to  an  imitation  of  the  Chineae»  the 
demand  was  not  equal  to  the  expense ;  owing,  in  a  great  measure,  to  the  circumstance 
of  Mr.  Wedgwood  having  excited  so  much  interest  by  the  invention  of  several  new 
kinds  of  pottery,  foreign  porcelain,  or  its  imitations,  became  less  an  object  of  desire. 

1317.  Of  late  years,  however ,  by  the  employment  of  the  only  true  materiaUf  together  with 
great  improvement  in  the  paintmg,  English  porcelain  has  been  made  oocasionally  thst 
scarcely  yields  to  that  of  any  other  country.  It  is  important  to  observe  that  there  is  a 
considerable  difference  in  the  quality  of  what  is  manufactured,  owing  to  the  various  in- 
gredients used.  In  the  best  English  porcelain,  the  China  clay  from  Cornwall  is  em- 
ployed, and  cdso  the  soap  rock  from  the  Lizard,  together  with  petunze,  or  ground  com- 
pact feldspar ;  but  in  several  manufactories  they  content  themselves  with  mixing  with 
this  a  considerable  proportion  of  pipe  day,  calcined  flints,  and  bone  ashes,  with,  per- 
haps, a  little  alkali,  to  assist  the  commencement  of  fusion,  and  give  the  semi-transps- 
rency.  As  each  manufacturer  keeps  secret  t&e  nature  and  proportions  of  the  materials 
ne  employs,  each  person  havmg  some  particular  composition  which  he  considers  supe- 
rior to  every  other,  it  is  not  easy  to  speak  decidedly  with  respect  to  the  complete  prac- 
tice in  our  potteries.  The  manufacturers  of  porcelain  in  France  are  less  reserved ; 
and  we  have  published  descriptions  of  their  processes.  Generally  five  tenths  of  the 
whole  mass  consists  of  kaolin,  which  they  procure  from  Limoges.  Some  employ  also 
a  certain  proportion  of  sulphate  of  baryta,  and  other  substances.  Private  manufactu- 
rers of  porcelain  in  Paris,  of  which  there  are  many,  avoid  the  trouble  of  preparing  tlie 
materials  by  purchasing  Ihem  in  a  state  of  readiness  from  establishments  at  Limoges, 
where  the  porcelain  eiuth  is  found ;  and  the  price  of  the  prepared  material  costs,  in 
Paris,  only  three  sous  per  pound,  which  gives  them  a  great  advantage  over  our  potters. 

1319.  The  Uadinff  principles  observed  in  the  ustuU  processes  for  making  voreelain  in  this 
country  do  not  differ  essentially  ftom  what  we  have  already  describeu  when  treating 
of  the  Staffordshire  ware.  The  materials  are  very  finely  ground,  mixed  separately 
with  water,  to  the  consistence  of  cream,  and  then  joined  in  the  proper  proportion. 
This  is  exposed  to  heat  and  evaporation,  and  made  into  a  paste  that  is,  when  properly 
tempered,  formed  ioto  circular  vessels  on  the  wheel,  technically  called  "  throwing  ;'* 
and  the  facility  with  which  the  potter,  by  means  of  his  wheel,  forms  the  plastic  day 
into  vessels  of  various  shapes,  by  using  merely  his  hands,  excites  the  admiration  of 
visiters.  A  great  deal  of  care  is  bestowed  upon  the  finishing  the  raw  porcelain  in  the 
lathe  after  coming  from  the  wheel,  and  likewise  in  putting  on  handles,  spouts,  and 
raised  ornaments.  The  pieces  are  then  carefully  dried,  and  are  now  ready  for  the 
firing.  For  this  they  are  placed  in  deep  boxes,  made  of  baked  fire  day,  called  seggars, 
which  admit  the  heat  of  the  furnace,  but  protect  the  ware  against  any  accidents.  The 
process  of  baking  generally  lasts  about  from  forty-eight  to  fifty  hours,  and  great  atten- 
tion is  paid  to  the  degree  of  heat  by  placing  in  the  kiln  trial-pieces  mf^e  of  day. 
These  are  taken  out  from  time  to  time,  to  ascertain  whether  the  ware  is  baked  enough. 
The  porcelain  is  now  white,  and  in  the  state  of  biscuit^  which  is  very  like  white  sugar. 
In  many  cases  the  process  stops  here ;  and  in  this  way  are  made  those  exquisitely  dd- 
icate  pieces  of  fruit,  flowers,  and  other  ornamental  works  of  white  biscuit  for  wluch  the 
Derby  works  are  so  famous.  All  the  soft  porcelain,  as  well  as  common  earthen-ware, 
is  so  porous  in  this  state  as  to  be  permeable  to  water,  and,  consequently,  a  vitreous 
glaze  is  necessary  to  fill  up  the  pores  when  vessels  are  made.  The  glazes  for  soft  porce- 
lain are,  as  we  have  stated,  mixtures  of  some  earthy  substance,  such  as  flint  or  day, 
or  both  combined,  together  with  some  vitriable  metallic  oxyde,  in  order  to  give  the  ne- 
cessary fusibility.  The  oxyde  of  lead  is  generally  employed  for  this  purpose,  with  some 
addition  of  oxyde  of  tin  or  arsenic,  to  proiduce  a  certain  degree  of  opacity.  In  the  beat 
hard  porcelain,  such  as  that  of  China,  Dresden,  or  Sevres,  the  ^aze  does  not  contain 
lead  or  any  metallic  oxyde,  but  consists  of  undeocxnposed  feldspar  alone,  ground  to  a  fine 
powder,  which  is  fusible  in  an  intense  heat,  from  the  potash  which  it  contains  naturally. 
Pure  undecoraposed  feldspar  fit  for  the  s^aze  of  porcelain  is  rare  in  England,  thou^ 
abundant  in  some  parts  of  the  worid.  As  it  ia  the  potash  which  is  supposed  to  com- 
municate to  feldspar  its  fusible  property,  it  might  be  thought  that  this  alkali  added  to  any 
earth,  as  calcined  flint  or  pipe  clay,  would  produce  a  perfectly  good  glaze ;  but,  al- 
though these  materials  wiU  form  a  glaze  that  is  sometimes  employed,  yet  such  gtaiea 
crack  all  over,  particularly  when  hot  water  is  applied.  The  oxyde  of  lead  forms  a  glaie 
that  is  not  liable  to  this  objection,  but  it  is  to  another,  that  of  making  a  glase  so  soft 
as  to  be  easily  detached.  The  porcelain,  after  having  been  dipped  in  the  material  for 
l^azang,  is  now  subjected  to  a  second  firing,  being  placed,  as  before,  in  seggars ;  mid 
the  heat  employed  is  that  which  is  just  sufficient  to  melt  the  glaze  and  cause  it  to  vit- 
rify. It  is  then  ready  for  the  painting  and  gilding.  The  different  odours  are  produced 
by  metallic  oxydes,  which  are  bodies  that  in  general  are  capable  of  assuming  a  vitreo«s 
form  with  various  degrees  of  facility ;  but  they  require  to  be  accompanied  by  a  certan 
vehide,  call^  ?^fux,  which  has  the  effect  of  rendering  the  whde  more  fusible  than  fho 
first,  or  proper  gazing,  already  described.  This  flux  varies  according  to  circomstatt' 
eea.  but  oxyde  of  lead,  borax,  ground  glass,  and  nitre  are  substances  employed.    Th« 
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coloins  sre  mixed  up  with  oil  of  lavender  in  laying  them  on.  The  manner  of  painting 
the  best  porcelain  with  a  variety  of  colours  is  much  the  same  as  painting  in  enampj ; 
and  frequently  the  work  is  highly  finished  like  miniatures.  When  the  painting  is  fin- 
ished, the  oO  evaporates,  and  leaves  the  colours  dry  and  ready  to  be  burned  in  by  a 
third  firing  in  the  enamel  kiln,  which  fixes  and  brings  out  the  colour  by  the  fusion  of 
the  vitieoQS  colouring  matter.  Very  great  skill  is  required  where  many  colours  are 
employed ;  but  in  ordinary  china  the  colours  on  one  piece  are  but  few.  It  fyequently 
happens  that  a  piece  of  porcelain  has  to  go  into  the  enamel  kiln  four  or  five  times  when 
a  great  variety  of  colours  are  contained  in  the  painting. 

I3I9.  Of  late  the  use  oftku  poreeltnn  hat  been  much  extendedj  and  a  great  variety  of 
articles  are  made  of  it,  as  fancy  baskets,  door  handles,  finger  plates,  candlesticks,  ink 
and  taper  stands,  dec. 

1330.  Giiding  on  p&ruiam  or  gUut  is  performed  by  applying  the  gold  in  a  metallic  state, 
either  as  leaf  gold,  or  in  the  state  of  a  powder.  It  is  made  to  adhere  to  the  surface  of 
dte  ware,  either  by  exposing  it  to  such  a  degree  of  heat  as  to  cause  an  incipient  fusion 
of  the  glaze  on  which  it  is  laid,  or  by  mixing  with  the  gold  some  substance  as  a  flux, 
the  melting  of  which  occasions  its  adherence.  The  powder  of  gold  is  sometimes  made 
mechanically  by  grinding  gold  leaf  with  honey,  which  is  afterward  washed  away ;  or  it 
may  be  made  by  pirecipitating  gold  from  its  solution  in  aqua  regia.  This  powder  is  then 
diluted  with  gum-water,  either  with  or  without  a  fluxing  material,  and  the  ware  is  ex- 
posed to  the  neceasaiy  heat  in  the  oven.  After  the  gold  has  been  burned  in,  it  is  bur- 
nished with  agates,  an  operation  which  is  usually,  in  manufactories,  performed  by  fe- 
male hands.  There  is  a  great  difl[brence  in  the  gilding  of  porcelain :  some  of  the  cheap 
kind  sold  is  gxh  in  a  very  imperfect  manner,  by  putting  on  the  gold  with  japan ners*  goM 
siae,  and  exposing  it  to  heat  *,  but  this  kind  of  gilding  soon  comes  off  by  washing  in  hot 
water,  whereas  what  is  properly  burned  in  never  wears  ofl^ 

1321.  Pmhaimg  on  poredavn  is  known  as  an  occupation  for  ladies  who  draw  or  paint  on 
paper;  and  proprietors  of  potteries  are  accustomed  to  supply  vases  and  other  ornament- 
al objects,  in  the  state  of  biscuit,  to  such  as  wish  to  exercise  their  taste  and  ingenuity 
in  embeUishing  them  by  painting  and  gilding.  The  pieces  being  then  returned  to  the 
manufacturer,  the  glaze  is  applied,  the  baking  is  finished  in  the  glass  oven,  and  the  gild- 
ing is  burnished. 

ScDBECT.  3. — Porcelain  of  various  Couniries* 

322.  Ths  chief  excellence  of  Chinese  porcelain  is  the  perfection  of  the  ware  itself,  and 
its  great  infhaibflity  and  lightness.    With  respect  to  the  painting,  though  the  colours 
are  often  bright,  yet  the  drawing  is  generally  very  rude.    Among  this  extraordinary 
peojde  the  arts  of  design  appear  scarcely  to  have  advanced  far  beyond  their  infant  state ; 
and  it  is  remarkable  that,  with  so  much  practice,  the  knowledge  of  drawing  seems  to 
have  remmned  nearly  stationary  for  ages.    It  is  said  that  the  Chinese  themselves  con- 
sider ttiat  the  poroekun-ware  made  by  their  ancestors  was  superior  in  quality  to  any 
more  receuDy  mannfactored,  although  this  is  doubted  by  some.    For  many  ages  they 
used  only  white  porcelain,  and  the  white  colour  was  extremely  brilliant.    A  very  rich 
and  deep  bloe  was  the  first  colour  they  employed,  which,  some  say,  was  made  f^om 
/tfpw  laamli;  others  thmk  it  was  from  cobalt.    The  fine  blue  porcelain-ware  of  China  is 
kMgbay  valued  by  the  curious ;  but  now,  it  is  said,  they  prepare  this  colour  fVom  English 
smalt,  though  inferior.    There  are  also  many  other  colours  made  fh>m  iron  and  cop- 
per.   Black  porcelain,  ornamented  with  gold,  known  under  the  name  of  uniam^  is  much 
esteemed  in  the  East.    The  principal  porcelain  manufactures  are  carried  on  at  King- 
t€-dmtg,  in  the  province  of  Kiang-si,  where  they  have  been  established  for  ages.    It  is 
said  that  there  are  600  factories,  employing  a  million  of  hands ;  these  are  walled  round, 
and  no  strangers  can  have  access  to  the  works,  so  that,  in  fact,  little  is  known  respect- 
ing the  details  of  their  processes.    It  is  stated  that  they  keep  their  clay  fbr  a  number 
of  yean  before  it  is  used,  and  that  they  will  lay  up  a  stock  of  it  early  in  life  for  the  use 
of  their  sons.    Very  large  vases  and  other  pieces  of  great  magnitude  are  made  by  them ; 
bat  the  emperor  monopolizes  the  finest  specimens ;  and  the  best  kinds,  even  in  that 
coantiy,  are  scarce,  and  fetch  high  prices.    Porcelain  is  also  made  at  Nankin,  and  a  few 
either  ptoees  in  China,  bnt  it  is  thought  to  be  inferior  to  that  of  King-te-ching.  The  Chi- 
nese  evidently  excel  in  the  ose  of  the  potter's  wheel,  as  may  be  seen  by  the  extreme 
(fainoess  of  some  (^  their  cups  and  sancers ;  and  the  principle  of  the  division  of  labour 
is  by  them  carried  to  snch  an  extent  that  a  great  many  persons  are  employed  on  one 
tea-cop,  eadi  workman  performing  one  operation,  in  wluch,  by  constant  repetition,  he 
becomes  extremely  expert.    It  appears  thiat  the  processes  of  the  Chinese  differ  in  sev- 
eral respects  firom  oars. 

Their  material  is  so  infusible  that  they  can  apt^y  a  glaze  which  requires  a  much 
fajgher  degree  of  heat  to  vitrify  than  any  of  our  European  porcelains,  and  which  is  much 
harder  and  less  liable  to  crack.  In  our  modem  porcelain,  in  general,  the  body  of  the 
vrai«  being  more  fusible  than  the  Chinese,  we  cannot  easily  apply  a  su&cient  degree 
•f  beat  to  fuse  a  glaze  except  it  contain  some  lead  or  alkali,  because  the  heat  required 


A24  ON  HOUSEHOLD  FURVITUBE. 

would  melt  the  body  of  the  ware.  But  we  have  stated  that  the  use  of  lead  is  prejudi- 
cial to  health,  and  the  employment  of  alkali  causes  the  glaze  to  come  into  innumerabta 
cracks.  Hence,  not  only  our  porcelain  itself,  but  likewise  the  glaze,  are-usuiUly  inferioi 
to  the  best  Chinese.  It  is  said,  also,  that  their  ware  is  merely  dried  in  the  air  before 
glazing,  as  their  composition  so  effectually  resists  water  that  it  can  be  immersed  in  ao 
aqueous  glaze,  without  being  first  made  into  biscuit,  and,  consequently,  they  are  ena- 
bled to  bum  their  porcelain  by  a  single  firing  The  glaze  of  Chinese  porcelain  is  so  hard 
that  it  cannot  be  operated  upon  by  any  of  our  common  instruments,  whereas  our  glazes 
become  scratched  and  defaced  by  ordinary  wear. 

1323.  Mr.  Nicholson  mention*  a  very  simple  method  of  ascertaining  when  the  glaze  of  chi- 
na  is  too  soft.  This  consists  in  dropping  a  small  quantity  of  strong  ink  upon  it,  drying  . 
it  before  the  fire,  and  then  washing.  If  the  glaze  be  too  soft,  an  indelible  brown  stain 
will  remain  upon  it.  It  has  been  remarked  that  the  heat  of  the  Chinese  furnaces  must 
be  tremendous,  far  exceeding  what  we  employ  for  the  same  purpose.  Parke  states  that 
the  calcined  bones  lately  introduced  as  a  material  into  some  English  porcelain  acts  much 
to  the  injury  of  the  ware,  which  is  thus  very  apt  to  crack  with  hot  water. 

It  must  be  admitted,  however,  that,  although  difficult  as  it  may  be  for  the  manufac- 
turers of  porcelain  of  this  country  to  come  up  to  Chinese  porcelain  in  some  qualities, 
yet  we  excel  it  far  in  the  paintings  with  which  it  is  ornamented ;  and  we  have  stated 
the  comparative  merits  of  both,  not  with  a  view  to  undervalue  our  own  produce,  but, 
by  placing  the  subject  in  the  just  point  of  view,  to  stimulate  our  native  talent. 

1324.  There  art  a  great  many  varieties  of  Chinese  vorcdain,  and  the  passion  for  collect- 
ing these,  and  all  kinds  of  articles  from  China  and  Japan,  is  not  so  prevalent  as  fonner- 
fy,  when  the  contents  of  a  china  closet  were  the  subject  of  such  amusement  and  admi- 
ration ;  but  it  is  not  altogether  obsolete ;  and  though  it  has  been  much  ridiculed  for  the 
dragons,  noddmg  mandarins,  vases,  fans,  and  tea-pots  brought  together,  yet  the  collect- 
ing fine  specimens  of  beautiful  or  ancient  porcelain  is  by  no  means  an  absurd  or  inele- 
gant amusement.  The  history  of  domestic  customs  is  extremely  interesting,  and  is 
illustrated  by  such  specimens  of  art.  It  is,  however,  essential  that  very  great  care 
should  be  taken  in  distinguishing  what  is  really  ancient  from  modem  imitations ;  for  it 
is  well  kr  ^wn  that  when  this  kind  of  collecting  was  the  rage,  vast  numbers  of  artides 
were  moe  here,  and  on  the  Continent,  to  imitate  Chinese ;  and  these  are  frequently 
sold  as  such  in  the  present  day.  Those  who  are  good  judges  of  real  china-ware  will 
detect  the  counterfeit  chiefly  by  the  style  of  painting,  that  of  China  and  Japan  being 
quite  peculiar,  both  in  the  drawing  and  colouring. 

1325.  The  Dresden  porcelain  manufactory  was  established  at  Miessen,  near  Dresden, 
by  Augustus,  elector  of  Saxony,  in  the  early  part  of  the  seventeenth  century.  It  was 
the  first  to  succeed  in  making  porcelain  of  a  compactness  and  infusibility  equal,  accord- 
ing to  Macquer,  to  the  best  of  the  Chinese.  It  has  produced,  besides  the  usual  tea 
equipages,  an  immense  number  of  figures  of  all  kinds  modelled  in  white  biscuit,  as  weU 
as  gla^  porcelain ;  and  it  was  the  source  from  which  multitudes  of  chimney  andpther 
ornaments  were  for  a  long  time  supplied,  which  were  less  excellent  for  their  design 
than  for  the  perfection  of  the  material  and  the  brilliancy  of  the  painting  and  gilding. 
The  royal  collection  of  porcelain  at  Dresden  is  thus  described  by  a  late  tourist :  "  We 
have  just  returned  from  an  interesting  exhibition  —  the  collection  of  porcelain  in  the 
Japanese  palace.  There  are  eight  rooms  full  of  china,  of  every  age  and  from  every 
country,  chronologically  arranged,  from  the  first  bowl  of  rough  unglazed  porcelain  that 
ever  was  made  by  the  alchemist  Botiger,  who  discovered  the  manufacture,  and  who 
died  in  1719,  down,  through  various  gradations  of  excellence,  to  the  splendid  vase 
fresh  from  the  fabric  of  Meissen.  There  are  specimens  of  Sevres  porcelain,  a  present 
from  Napoleon,  and  some  genuine  Wedgwoods  from  England,  besides  a  few  articles  ol 
the  curious  serpent  and  green  porcelain,  the  art  of  midung  which  is  ludcnown  in  Europe, 
and  which  is  very  rare  even  in  China.  They  show  you  a  set  of  china  in  exchange  for 
which  August  der  Stark  gave  Frederic  I.  of  Prussia  a  fully  equipped  regiment  of  cav- 
alry !  But  the  most  beautiful  thing  by  far  in  the  collection  is  a  piece  representing  the 
cmcifixion.  It  is  of  white  porcelain,  very  large,  and  cost  $20,000,  about  £3000.  The 
figures  in  this,  their  expression  and  grouping,  are  exquisite." 

1326.  The  Berlin  manufactory  of  vorcelain  was  founded  by  Frederic  the  Great,  who, 
when  he  conquered  Saxony,  carried  away  several  of  the  best  worlanen  from  Dresden. 
Five  hundred  workmen  are  generally  employed  there,  but,  though  the  true  materials  are 
brought  from  Saxony,  the  Pmssian  porcelain  has  not  equalled  that  of  Dresden. 

1327.  The  most  magnificent  and  perfect  manufactory  of  porcelain  in  Europe  is  undaubtedhf 
that  at  Slvres,  eight  miles  from  Paris,  carried  on  at  the  expense  of  the  French  govern- 
ment. Here,  under  the  direction  of  M.  Brongniart,  the  celebrated  chemist  and  miner- 
alogist, not  only  every  possible  attention  has  been,  for  many  years,  paid  to  the  selection 
of  the  best  materials,  and  to  all  the  various  processes,  but  Ukewise  good  artists  of  ab 
kinds  are  employed  in  painting  the  decorations  with  great  taste.  Every  description  of 
porcelain  has  been  produced  at  Sevres  in  the  greatest  perfection,  and  most  magnificent 
specimens  of  large  vases  and  other  objects  are  prepared,  chiefly  as  presents  to  Tarious 
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Cotealates.  The  prirate  manafactories  of  porcelain  in  France  have  benefited  greatly 
y  this  munificence  of  the  government,  and,  as  no  secrecy  is  observed,  improrements 
find  t^eir  wajT'orer  the  kingdom.  To  these  causes  must  be  attributed  much  of  the 
anperiority  and  cheapness  of  French  porcelain.  In  Paris  there  are  several 'manu- 
factories of  porcelain ;  one  exists  at  Chantilly,  and  another  at  Passy,  which  supply 
our  shops  with  vast  quantities  of  their  produce,  notwithstanding  the  heavy  duty  of  30 
per  cent. 

Ai  Viemu  there  is  a  royal  porcelain  manufacture  in  high  esteem,  and  some  of  the 
smaller  states  of  Germany  can  boast  of  similar  establishments. 

1338.  Wkai  has  been  called  Retaimur'g  porcelain  consists  merely  of  glass  vessels  which 
have  been  heated  to  a  red  heat  in  sana,  and  then  allowed  to  cool  very  slowly,  when 
it  IB  found  that  the  glassy  structure  is  destroyed,  and  the  vessels  are  converted  into  a 
white  opaque  substance  resembling  stone-ware  or  porcelain.  These  vessels  are  then 
mach  more  difiicult  to  melt  than  glass,  and  have  the  advantage  of  resisting  changes  o( 
temperature  to  a  considerable  degree.  It  does  not  appear,  however,  that  they  have 
been  brought  into  use,  or  that  there  is  any  manufacture  of  them.  They  are,  of  course, 
not  porcelain. 

Pnnctpoi  fOTcdaifi  manufactories  in  England.    At  Derby  and  in  Colebrook  such  estab- 
lishments have  long  existed.    Subsequently,  Worcester  has  become  celebrated  for  its 
porcelain,  and  the  superior  kmds  of  earthen-ware,  where,  at  Chamberlain's  royal  por- 
celain works,  the  painting  and  gildmg  have  been  carried  to  a  considerable  degree  of 
perfection.    Yorkshire  has  also  a  china  work  at  Swinton  near  Rotherham,  and  another 
exists  at  Rockingham,  where  some  articles  have  been  made  of  great  beauty.    It  is  dif- 
ficult to  pronounce  upon  the  comparative  merits  of  these,  as  the  porcelain  of  each  man- 
ufactory excels  in  some  particular  quality.    One  had  been  carried  on  formerly  for  some 
yean  at  Nungarrow,  in  Wales,  where  the  wares  produced  are  considered  to  have  been 
superior  to  any  that  have  been  manufactured  in  this  kingdom,  but  the  public  patronage 
was  not  sufficient,  and  it  was  discontinued.    The  amateurs  and  collectors  of  porcelain 
now  give  greater  prices  for  Nungarrow  porcelain  than  when  the  manufactory  existed. 
Iron  stone  ckina  is  a  new  variety  of  ware,  which  has  some  valuable  properties :  it  is  ex- 
tremely strong,  and  resembles  the  older  and  coarser  porcelains  of  China.    Its  compo- 
sition is  said  to  be  60  parts  granite,  40  China  clay,  2  flint  glass  ;  glaze,  30  parts  granite, 
15  flints,  6  red-lead,  and  5  soda. 

1329.   The  present  fashion  in  porcelain  appears  to  be  to  revive  that  style  which,  though 
prevalent  about  a  century  ago,  became  almost  obsolete,  yielding  to  a  purer  taste  derived 
from  the  study  of  Grecian  art.    The  Dresden  porcelain  was  more  remarkable  for  the 
excellence  of  the  material,  and  the  mechanical  skill  displayed  in  the  modelling  a  vari- 
ety of  forms  of  difficult  execution,  and  likewise  for  the  colouring  and  gilding,  than  for 
the  good  taste  displayed,  in  general,  in  the  choice  of  subjects  and  the  forms  produced. 
Although  occasionally  there  was  considerable  skill  exhibited  in  them  as  works  of  art, 
and  fi^^res  and  fiowers  of  various  classes  were  executed  in  porcelain  with  a  delicacv 
of  finish  truly  admirable,  and  such  as  had  never  before  been  even  attempted  in  such 
materials,  yet  the  taste  degenerated  too  oflen  into  the  puerile,  and  the  public  appears 
to  have  been  tired  and  satiated  at  length  with  shepherds  and  shepherdesses  leading 
young  lambs,  and  the  innumerable  conceits  and  grotesque  absurdities  executed  for  the 
mantelpiece,  and  which  are  yet  treasured  up  in  old  china  shops.    Not  confined  within 
the  limited  range  of  subject  and  form  in  the  imitation  of  the  antique  style  of  pottery, 
everytlijng  was  attempted  in  porcelain  that  the  modeller  could  execute.    The  brilliancy 
of  the  colours  and  the  gilding  employed  in  its  decoration  oflen  drew  the  attention  from 
the  had  taste  displa3'ed  in  the  subjects,  and  gaudincss  and  ostentatious  finery  took  place 
of  the  modest  but  exquisite  elegance  of  ancient  art.    This,  in  fact,  corresponded  with  the 
general  style  of  the  period  when  these  works  were  executed.    The  improvement  of 
taste,  by  the  study  of  antique  remains,  at  length  drove  these  from  the  field,  and  con- 
signed them  to  the  collector's  closet.    The  revival  of  these  species  of  porcelain  in  its 
original  freshness,  but  without  its  worst  peculiarities,  appears  at  present  to  have  fasci- 
nated the  public,  and  has  given  the  semblance  of  novelty  to  a  style  which  is  far  from 
being  new,  and  is  producing  a  change  which  it  is  difficult  or  impossible  to  speculate 
upoo.     One  circumstance  may  be  regretted,  that  the  fine  things  executed  under  Wedg- 
wood are  disappearing  fast,  without  the  substitution  of  what  can  bear  a  comparison 
with  them ;  and  what  is  now  executing  instead,  not  demanding  those  accomplished  art- 
ists which  he  had  the  liberality  and  the  spirit  to  patronise,  the  art  of  pottery  cannot  be 
expected  to  rise^at  least  in  point  of  design.    But  it  must  be  admitted,  nevertheless, 
that  nothing  can  exceed  the  richness  of  the  painting  and  gilding  on  modern  services  of 
plates,  dishes,  and  other  vessels  for  the  table.    To  be  comprehended,  they  must  be  seen 
in  their  numerous  repositories  and  show-rooms  in  the  shops  of  the  metropolis,  to  which 
we  mnat  refer  the  reader,  who  will  be  gratified  by  an  examination  of  the  numerous  ar 
of  this  kind,  both  English  and  foreign.    To  treat  of  them  m  detail  would  far  cx- 
tfae  limits  of  our  present  work. 
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SuBSECT.  4. — Purchasing  and  mending  China. 

1330.  In  purchasing  china,  it  is  well  to  deal  with  shops  that  are -supplied  from  knowA 
and  respectable  sources,  for  a  great  deal  of  badly  manufactured  goods,  such  as  we  have 
described,  is  sold  in  this  kingdom  at  low  prices,  frequently  hawked  about  by  pedlers,  in 
wliich  the  glaze  is  so  slight  as  to  crack  after  being  cleaned  a  few  times  in  hot  water. 

1331.  When  holes  are  required  to  be  drilled  in  china  or  earthen-wat^y  for  the  purpose  of 
riveting  it  when  broken,  the  usual  method  is  to  use  a  drill  made  of  a  splinter  of  diamonr 
set  into  a  handle,  and  this  is  an  effectual  mode  ;  but  as  a  diamond  may  not  always  be 
at  hand  for  this  purpose,  it  is  ttseful  to  know  that  holes  may  be  worked  in  these  mate- 
rials without  it.  Procure  a  three-cornered  file,  and  harden  it  completely  by  maldng  the 
end  red  hot,  and  plunging  it  into  cold  water ;  then  grind  the  point  quite  sharp  on  a  grind- 
stone,  and  afterward  on  an  oilstone.  Then,  with  the  point  of  this  tool,  pick  repeatedly 
on  the  spot  to  be  bored,  taking  care  not  to  use  too  much  violence  lest  the  object  should 
breaJc.  In  a  short  time,  or  in  a  few  minutes,  by  a  continuance  of  the  operation,  a  small 
conical  piece  wiU  be  forced  out  not  bigger  than  a  pin's  head,  and  the  hole  may  after- 
ward be  widened  by  introducing  the  point  and  working  the  file  around. 

1332.  The  best  cement  for  broken  chiria  or  glass  is  that  sold  under  the  name  of  the  Diamond 
eementf  which  is  colourless,  and  resists  moisture.  This  is  made  by  soaking  isinglass  in 
water  till  it  is  soft,  and  then  dissolving  it  in  proof  spirit.  Add  to  this  a  little  gum  am- 
moniac, or  galbanum  and  mastic,  both  dissolved  in  as  little  alcohol  as  possible.  When 
the  cement  is  to  be  used,  it  must  be  gently  liquified  by  placing  the  vial  containing  it  in 
boiling  water.  The  vial  must  be  well  closed  by  a  good  cork,  not  by  a  glass  stopper,  as 
tbis  may  become  fixed.    It  is  applied  to  the  broken  edges  with  a  camePs-hair  pencil 

1333.  When  the  objects  are  not  to  be  exposed  to  moisture,  white  of  an  egg  alone,  or  mixed 
with  finely  sifted  quicklime,  will  answer  pretty  well.  Shell-lac,  dissolved  in  spirits  of 
wine,  is  better. 

1334.  A  very  strong  cement  for  earthenr^ware  is  made  by  boiling  slices  of  skimmed  milk 
cheese  with  water  into  a  paste,  and  then  grinding  it  with  quicklime  in  a  marble  mortar, 
or  on  a  slab  with  a  mallet. 


CHAPTER  XVI. 

ON  GLASS. 

Sect.  I. — history  of  olass-jiakino. 

1  «535.  This  substance  has  now  become  so  familiar  to  evexy  one  in  civilized  society, 
that  many  are  not  aware  that  its  general  use  is  comparatively  modem.  To  fonn  a  just 
estimate  of  its  importance,  we  have  only  to  carry  our  ideas  back  to  those  times  when 
it  was  unknown,  or  consider  what  would  be  our  condition  if  deprii^ed  of  this  valuable 
material.  Although  the  invention  of  glass  dates  from  a  remote  period,  it  is  scarcely 
above  a  century  or  two  that  its  use  has  become  general  in  the  windows  of  domestic  ed- 
ifices ;  and  to  this  day  a  great  part  of  the  world  has  not  yet  learned  to  employ  it  for  this 
purpose.  It  is  curious  and  interesting  to  reflect  how  much  pleasure  and  convenience 
have  been  added  to  our  habitations  by  the  introduction  of  glass  windows.  The  com- 
pactness of  this  admirable  substance  renders  it  efficacious  in  excluding  the  fiercest 
shower  or  keenest  wind,  while  its  transparency  allows  the  rays  of  light  to  pass  through 
without  obstruction.  By  these  means,  therefore,  the  house  is  rendered  not  only  warm, 
but  light  and  agreeable,  and  the  sight  may,  at  the  same  time,  begratified  with  the  bean- 
ties  of  a  fine  country  or  a  delicious  garden,  and  all  that  passes  without  may  be  distinctly 
seen  from  the  interior  of  the  building. 

1336.  The  discovery  of  glass  is  involved  in  the  same  obscurity  as  many  other  inven- 
tions important  to  mankind.    Accident  probably  first  produced  it,  and  the  vitrification 
of  various  substances  by  a  high  degree  of  heat  being  observed  by  some  reflecting  per- 
son, would  naturally  give  rise  to  experiments  that  might  ultimately  lead  to  some  process 
for  obtaining  it  at  pleasure.    Numberless  instances  must  have  occurred  of  the  occa 
sional  fusion  of  earthy  substances  by  means  of  intense  heat,  as  in  the  making  of  pottery 
and  bricks,  and  masses  of  coarse  glass  are  often  found  in  places  where  great  fires  have 
been.    We  are,  indeed,  informed  by  Pliny  that,  according  to  tradition,  glass  was  dis- 
covered in  the  following  manner :  a  merchant  ship,  laden  vnth  fossil  alkaB,  being  driven 
upon  the  coast  of  Phoenicia,  the  sailors,  in  cooking  some  provisions  on  the  shore,  had 
made  use  of  pieces  of  the  alkali  to  support  their  kettle,  in  consequence  of  which  a  vit- 
rification of  the  sand  took  place,  the  alkali  acting  as  a  flux,  and  that  this  gave  the  first 
hint  for  the  manufacture  of  this  material.    Whether  this  was  the  actu^  manner  in 
which  the  discovery  was  made  or  not,  nothing  is  more  probable  than  the  story,  and  we 
find  that  the  earliest  accounts  attribute  the  manufacture  of  glass  to  the  inhabitants  of 
Tyre  and  Sidon ;  but  the  first  that  was  made  was  no  doubt  extremely  imperfect,  and 
destitute  of  that  beautiful  and  complete  transparency  vhich  distinguishes  it  at  present 
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1337.  OUs$'nabM^  appears  to  kave  been  knoion  in  Egypt  at  Uatt  before  the  year  1800 
k/ore  ma-  era.  Judging  from  ancient  Egyptian  paintings  at  Beni  Hassan,  which  appear 
to  indicate  the  process,  an  ancient  glass  faMsad  bearing  the  name  of  one  of  the  Egyptian 
Pharaohs,  who  iired  at  the  period  aUaded  to,  leaves  no  doubt  as  to  its  early  nse  in  the 
valley  of  the  Nile.  The  Egyptians  were  not  only  acquainted  with  glass,  hut  knew  how 
to  stain  it  of  Tmons  colours ;  for  many  articles  of  coloured  glass,  made  with  extraor- 
dinaiy  skiD,  aie  discoTered  among  the  antiquities  of  that  country. 

13^.  But  tie  art  of  depriving  glue  entirely  of  totaur^  and  rendering  it  at  tranepatent  at 

cryetalj  were  subsequent  ^provements.    It  appears  that  a  very  extraordinary  value 

was  pat  upon  some  vessels  of  transparent  glass  which  the  Emperor  Adrian  received  at 

Atezandiia ;  and  from  some  small  panes  of  glass,  thick  and  not  very  transparent,  which 

have  beca  found  in  the  windows  of  antique  baths  in  Pompeii,  it  appears  that  these  were 

not  unknown  to  the  Romans  latterly ;  among  them,  however,  this  employment  of  glass 

never  became  general    When  windows  in  private  dwellings  were  required,  various 

coDtrivanees  were  resorted  to,  as  lattioes,  parchment,  and  transparent  membranes,  or 

linen  stretched  acroas  Irames,  and  even  thin  plates  of  semi'transparent  stones,  as  mica, 

selenite,  or  alabaster.    In  warm  climates  the  necessity  for  excluding  the  air  and  cold 

by  these  means  was  not  so  obviou»  as  in  colder  countries ;  and,  for  common  houses, 

glass  is  at  this  day  very  little  used  in  many  parts  of  Spain,  Portugal,  and  the  East. 

AlUiough  the  employment  of  glass,  for  admitting  light  into  private  houses,  appears  to 

have  been  hut  Uttle  practised  among  the  ancients,  yet  drinking  vessels  and  bottles  of 

^ass  were  latterly  snfiicientiy  common  among  the  wealthier  cUtsses,  this  circumstance 

being  mentioned  by  Horace,  Pliny,  and  other  classic  authors,  and  numerous  specimens 

of  these  have  been  found  in  the  ruins  of  Pompeii.    Glass  was  introduced  into  India  by 

the  Europeans ;  and  it  is  said  that  the  Chinese  to  this  day  are  only  able  to  make  glasp 

vessels  out  of  broken  g^biss  made  in  Europe. 

1330.  The  Venetiame  were  the  first  Europeane  who  excelled  in  the  numufaeture  of  glase 
and  panes  for  windows  nsed  to  be  imported  into  Britain  for  churches  m  the  fourth  ant 
iifth  centnhes ;  but  their  employment  appears  to  have  been  at  that  time  limited  to  ec- 
destastical  buildings,  and  the  comfort  of  glased  windows  in  domestic  edifices  was  little 
known,  even  down  to  a  very  late  period.  In  the  year  1667,  the  glass  casements  of 
AfaiWKk  Castle  were  only  put  in  when  the  lordly  proprietor  visited  the  place,  and  were 
taken  out  and  put  aside  for  safety  when  he  was  absent,  which  may  give  us  an  idea  of 
their  rarity  at  that  period.  It  is  supposed  that  fi^ass  windows  were  first  introduced 
into  gentlemen's  hcraaes  about  the  reign  of  Henry  VIII.,  and  that  they  were  not  used 
in  farm-houses  prior  to  James  I.  In  Scotland,  so  late  as  1661,  the  windows  of  ordi- 
nary houses  were  not  glazed,  and  only  the  king's  palaces  could  boast  of  this  advantage. 
Previous  to  the  use  of  g^ass  in  England,  vrindows  were  filled  with  wicker-work,  or  with 
lattices  of  oak  laths  placed  checker-wise.  In  some  cases  the  rich  used  casements  filled 
with  panes  of  horn. 

Sect.  II. — composition  of  glass. 

1340.  Notwithstandmg  the  extraordinary  beauty  and  singular  properties  of  glass,  it 
is  made  from  materials  which  are  very  abundant  and  easily  procured.  Glass  of  some 
kind  may  be  made  by  exposing  a  mixture  of  various  earthy  and  saline  materials  to  a 
high  degree  of  heat,  by  which  they  are  fused  or  vitrified. 

1341.  Bui  for  that  kind  of  glaee  so  valuable  in  domeMtic  economy,  two  substances  are  essen- 
tial,  namely,  siliceous  earth  in  a  state  of  considerable  purity,  and  an  alkali.  Siliceous  earth, 
in  ita  various  states  of  quartz,  sand,  flint,  dec,  is  mfusible  by  itself  in  the  most  power- 
fal  fomace ;  but  when  mixed  with  a  certain  quantity  of  any  alkali  the  mass  fuses  very 
readily,  and  glass  ia  the  result.  Nothing,  therefore,  is  easier  than  to  make  mere  glass ; 
bat  the  transparency  and  perfection  of  this  substance  depend  upon  a  proper  selection 
and  management  of  the  materials :  without  this,  the  glass  will  turn  out  to  be  almost 
opaque,  and  very  imperfect.  Both  soda  and  potash  are  employed  as  the  alkalies :  they 
are  osed  in  the  state  of  carbonates,  and  ^e  carbonic  acid  flies  off  during  the  process, 
iaaring  the  alkali  by  itself  to  combine  with  the  silica. 

For  the  very  best  |^s  pure  alkali  is  necessary ;  but  for  the  inferior  sorts  the  coarser 
fcnads  of  alkali,  as  ^Ola,  kelp,  or  wood  ashes,  are  made  use  of    Lime,  an  alkaline 
earth,  is  also  nsed  occasionally  as  a  flux.    In  almost  all  the  m'hterials  commonly  em- 
ployed there  are  more  or  less  of  impurities  which  would  injure  the  glass ;  besides, 
therefore,  the  silica  and  alkali,  certain  additions  to  these  ingredients  are  made  in  the 
b&st  kindSj  in  order  to  destroy  the  colour  and  opacity  that  would  otherwise  result,  or  to 
gire  the  glass  particular  properties.    Nitre  and  oxyde  of  manganese  are  added,  to  get 
rid  of  eolooring  matters  ;  hence  the  latter  has  been  called  glass-makers*  soap ;  but  if 
too  waach  manganese  is  used,  the  glass  will  have  a  purple  tinge  .-  a  small  quantity  of 
arsenic  is  nsed  for  the  same  purpose.    The  latter  is  not  free  from  danger  to  health  if 
cbe  glass  should  contain  so  much  alkali  that  any  part  of  it  is  soluble  in  acids.    The  ox 
of  lead,  chiefly  litharge  and  red-lead,  arc  found  to  be  of  singular  use  in  the  manu- 
of  the  finer  kinds  of  glass,  rendering  it  more  dense,  though  sofler  and  easier  i" 
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cut.  The  French  use  more  lead  in  their  ^ass  than  is  the  practice  in  this  countiy;  oc 
this  account  their  glass,  though  more  brilliant,  is  softer.  In  glass,  but  particularly  is 
flint  glass,  more  alkali  is  used  than  is  necessary  to  flux  the  sand ;  and  when  the  whole 
is  in  fusion,  the  fire  is  continued  so  as  to  volatilize  the  superabundant  quantity.  Dm 
if  too  large  an  excess  of  alkali  be  left  in  the  glass,  it  will  attract  water  from  the  atmo- 
sphere, and  be  partly  dissolved ;  and  to  this  cause  may  be  attributed  the  decay  of  some 
old  glass.  Indeed,  a  certain  proportion  of  alkali  fused  with  the  silica  will  make  a  ^asa 
that  will  even  completely  dissolve  in  water. 

Sect.  III. — process  of  olass-blowino. 

1342  7^  general  process  employed  in  the  manufacture  of  glass  is  the  following :  premi- 
sing that  all  those  who  have  never  yet  witnessed  it  should  take  the  first  opportunity  of 
visiting  a  glasshouse,  since  no  verbal  description  alone  can  convey  a  perfect  idea  of 
the  extraordinary,  and  apparently  almost  magical,  dexterity  by  which  all  the  varioua 
articles  of  glass  in  daily  use  are  made.  G^shouses  are  commonly  large,  conical 
buildings,  from  60  to  100  feet  high,  and  from  50  to  80  feet  in  diameter,  having  the  fur- 
nace in  the  centre. 

1343.  When  the  materials  are  properly  prepared  iy  a  process  called  frittingy  which  is  a 
commencement  of  vitrification,  they  are  thrown  into  a  large  kind  of  crucibles  or  pota, 
which  have  been  previously  brought  to  a  white  heat  in  the  furnace  in  which  the  fusion 
is  made.  Great  care  is  bestowed  in  the  fabrication  of  these  crucibles  or  glass  pots,  ar 
they  must  resist  the  most  intense  heat  without  melting  or  cracking.  They  should  con 
sist  of  five  parts  of  the  best  Stourbridge  fire  clay,  and  one  part  of  old  broken  crucibles 
ground  to  powder,  and  a  red  clay.  Great  nicety  is  required  in  kneading  and  mixing 
these  together,  for  the  breaking  of  a  pot  would  be  a  serious  accident.  They  are  about 
forty  inches  deep  and  wide,  and  from  two  to  four  inches  in  thickness.  In  about  thirty 
or  forty  hours  the  materials  melt,  and  gradually  a  white  porous  scum  rises  to  the  sur- 
face, called  glass  gall :  this  consists  of  salts  and  various  impurities  in  the  glass,  which 
is  not  perfect  untU  the  whole  of  this  is  removed :  it  is  purchased  and  used  by  the  refi- 
ners as  a  powerful  flux.  To  ascertain  the  purity  of  the  glass  a  little  is  taken  out  frnn 
time  to  time.  A  very  intense  heat  is  necessary,  because  the  alkali  will  not  combine 
with  the  silica  until  the  carbonic  acid  and  water  are  completely  driven  off,  and  it  re- 
tains the  last  portion  of  these  with  remarkable  obstinacy :  when  that  is  effected  the 
combination  and  fusion  take  place.  The  fuel  employed  in  this  country  is  coal :  in 
France  they  use  wood.  In  the  glasshouses  the  workmen  are  employed  day  and  night, 
because  it  is  necessary  that  the  work  should  go  on  without  intermission  till  all  the 
melted  glass  in  the  furnace  is  exhausted. 

1344.  Every  object  of  glass,  plate  glass  excepted,  is  formed  from  a  hollcw  globe  that  has 
been  produced  by  blowing.  The  principal  implement  used  by  the  glass-blower  is  an  iron 
tube  about  five  feet  long.  This  he  dips  into  the  pot  with  melted  glass,  which  has  been 
suffered  to  cool  till  it  has  acquired  the  proper  consistence,  as  at  first  it  is  too  fluid,  and 
a  proper  quantity  of  material  is  taken  out  adhering  to  it.  The  workman  now  applies 
his  mouth  to  the  tube,  and  blows  strongly  through  it,  causing  the  glass  to  be  distended 
by  degrees  into  a  hollow  globe.  By  alternately  heating  this  again  at  the  mouth  of  the 
furnace,  blowing  it  larger,  and  occasionally  rolling  it  upon  a  flat  table,  and  fashioning 
and  cutting  it  with  various  tools,  the  plastic  substance  is  at  last  skilfully  made  into  aU 
the  various  articles  in  use.  As  soon  as  the  various  pieces  are  finished,  they  are  put 
into  the  annealing  fumact^  where  they  are  heated  to  a  particular  temperature,  and  then 
suffered  to  cool  very  gradually. 

1346.  GUlss,  brittle  as  it  is,  would  be  much  more  so  were  it  not  annealed ;  the  annealing 
consists  in  again  heating  the  various  articles  of  glass  and  letting  them  cool  very  slowly^ 
and  when  this  operation  is  imperfectly  performed,  it  is  more  brittle  than  ordinary ;  win- 
dow glass  in  that  state  cuts  badly  with  the  diamond,  and  often  flies  in  a  direction  diA 
ferent  from  that  which  was  intended. 

Sect.  IV. — ^propestibs  of  glass. 

i346.  Glass,  when  well  made,  is  perfectly  transparent  and  colourless.  It  is  very  bnt 
tie  when  cold,  but,  by  the  application  of  a  high  degree  of  heat,  it  becomes  ro  flexiUa 
and  tenacious  as  to  be  readily  fashioned  into  any  form  that  fancy  may  dictate,  or  may 
be  made  so  fluid  as  to  be  pressed  into  moulds.  Its  ductility  is  so  great,  when  soft,  that 
it  can  be  drawn  out  or  spun  into  elastic  threads  of  extreme  fineness,  and  these  retaio 
their  elasticity  for  any  length  of  time.  Glass  is  absolutely  impermeable  to  air  and 
water,  even  under  any  degree  of  pressure ;  and  we  mention  this  fact  the  more  particu- 
larly, because  many  persons  suppose  that  some  fluids  can  pass  through  glass  under 
certain  circumstances  ;  but  this  is  an  error.  What  has  led  to  this  erroneous  idea  haa 
probably  been  observing  that  drops  of  liquid  sometimes  appear  upon  the  outsides  of 
vessels,  and  the  supposition  that  they  must  have  passed  through  the  glass ;  but  in  such 
cases  these  drops  are  generally  precipitations  of  water  from  the  atmosphere  upon  tho 
cold  glass  in  the  nianner  of  dew,  or  some  of  the  liquid  having  got  through  the  cork 
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Aiiother  Talvable  propeny  of  good  glasa  is,  that  it  cannot  be  corroded  by  any  hqaid 
except  one,  the  fluoric  acid :  hence  yessels  formed  of  it  are  capable  of  containing  all 
lunds  of  fluids,  CTen  acids,  without  any  iigury,  which  is  not  the  case  with  metal  and 
other  substances ;  and  its  transparency  enables  us  to  judge  of  the  state  of  the  fluid 
within.  As  it  is  not  acted  upon  by  any  ordinary  liquids,  it  imparts  no  taste  of  any  kind 
to  what  is  kept  in  it ;  and,  from  its  smooth,  unsuterable  surface,  it  is  easily  cleaned,  and 
its  transparency  enables  us  to  see  whether  the  vessels  are  perfectly  so.  No  other 
substance  has  these  valuable  properties,  from  which,  however,  it  must  be  admitted  that 
its  great  brittleness  is  a  considerable  drawback.  It  may  be  observed  that  glass,  when 
well  made,  although  so  easily  broken  by  mechanical  violence,  is  absolutely  unchange- 
able by  decomposition  in  the  greatest  length  of  time.  It  is  therefore  now  used  for  en* 
dosed  medals  and  other  objects  that  are  placed  in  the  foundations  of  buildings,  for  the 
infomiatjon  of  remote  posterity.  Many  attempts  have  been  made  to  destroy  the  brit- 
tleaess  of  glass,  and  to  render  it  maUeable,  but  without  the  least  success.  Glass, 
IhoDgh  brittle,  is  considerably  hard,  but  not  so  much  so  but  that  it  can  be  ground  by 
other  substances  harder  than  itself,  as  sand,  emery,  dec,  and  it  is  polished  by  using  finer 
and  finer  powders.  This  property  renders  it  capable  of  admitting  of  much  ornamental 
woik,  by  cutting  in  vessels  of  various  kinds,  which  very  much  increases  its  beauty ; 
and  it  may  thus  also  be  formed  into  lenses  for  spectacles,  telescopes,  and  microscopes, 
instrumeiita  which  have  enlarged  the  bounds  of  human  knowledge  to  a  most  extraor- 
dinary degree. 

1347.  Glas9  is  one  of  the  most  elastic  bodies  in  nature.  This  elasticity  may  be  well  seen 
in  a  bunch  of  spun  glass  used  as  ornament ;  and,  on  account  of  its  great  elasticity,  it  has 
been  even  employed  as  a  watch-spring.  This  elasticity  may  also  be  perceived  in  the 
well-known  musical  glasses,  which  consist  of  goblets  filled  partly  with  water ;  when 
the  wetted  finger  is  drawn  over  the  edges  of  these  glasses  a  musical  note  is  produced, 
and  the  vibrations  of  the  glass  may  be  distinctly  seen  by  means  of  the  water. . 

1348.  SiikiL  and  alkali  are  not  the  only  substances  from  tDhieh  glass  may  be  made.  Bo- 
rax has  long  been  known  to  be  the  most  powerful  flux  for  silica,  and  its  high  price  in 
this  country  is  the  only  objection  to  its  general  use ;  but  a  certain  quantity  of  it  is  al- 
ways enoiployed  in  the  finer  kinds  of  plate  glass,  and  those  other  kinds  of  the  manufac- 
tare  that  are  required  to  be  absolutely  free,  from  specks  and  bubbles.  Glass  made  witli 
it  flows  remartcably  thin,  and  fit  to  be  cast  into  a  mould.  In  consequence  of  various 
experiments  made  lately  to  improve  the  glass  for  optical  instruments,  boracic  acid  has 
been  subetitoted  for  alkali,  and  glass  has  been  made  of  that  and  silica,  which  is  more 
free  from  imperfections  than  flint  glass.  The  composition  of  some  made  by  Mr.  Fara- 
day is,  boracic  acid,  24 ;  silica,  16 ;  protoxyde  of  lead,  112. 

SbCT.  V. VAII0U8   KINDS    OF   0LA88   IK   COMXOlf  USK. 

1349.  There  are  several  different  kinds  of  glass  in  common  use,  manufactured  flir 
various  purposes.  1.  FUnt  glass ;  2.  Window  glass  ;  8.  Plate  glass ;  4.  Bottle  or  com- 
mon green  glass.    Vfe  shall  consider  each'  of  them  separately. 

1350.  Flint  glass  derives  its  name  from  having  been  made  originally  from  flints  cal- 
cined and  ground,  and  then  fused  with  alkali.  Flint,  it  must  be  ol»erved,  consists  whol- 
ly of  siliceous  earth.  But  it  is  now  found  that  fine  white  sand,  which  consists  of  small 
grains  of  quartz,  also  siliceous,  answers  the  purpose  better,  and  the  flints  are  laid  aside, 
although  (he  name  is  retained.  The  very  white  sand  found  at  Alum  Bay,  in  the  Islo 
of  Wight,  and  at  Lynn,  in  Norfolk,  are  made  use  of  instead.  Flint  glass  is  the  most 
beautiful  kind,  and  is  that  which  is  always  used  where  cutting  is  required.  It  is  dis- 
tinguished from  the  other  kinds  of  glass  by  having  in  it  a  certain  proportion  of  oxyde 
of  lead,  to  which  it  owes  some  of  its  most  valuable  properties,  particularly  its  greater 
density,  by  which  it  refracts  the  light  more  strongly,  and,  consequently,  exhibits  moro 
beautifully  the  blue,  red,  and  yellow  rays  in  cut  ornaments.  It  is  softer  than  other 
glass,  which  renders  it  easier  to  cut  and  to  poUsh. 

1351.  Every  manufacturer  has  some  particular  ideas  respecting  what  he  thinks  the  best 
proportion  for  Hs  maUrials ;  but  the  usual  mixture  for  flint  glass  is,  fine  white  sand,  120 
parts ;  well  purified  pearlash,  40 ;  litharge,  or  red-lead,  35  parts ;  nitre,  and  a  small 
quantity  of  the  black  oxyde  of  manganese,  13.  Some  flint  glass  analyzed  by  Mr.  Fara- 
day gave,  in  100  parts,  silica,  51  -93 ;  oxyde  of  lead,  33-38 ;  potash,  13-77,  with  minute  poc- 
tions  of  other  substances. 

1353.  Great  care  is  taken  to  select  the  sand  for  the  purpose.  It  is  then  well  washed 
and  calcined,  and  mixed  with  very  good  alkali.  The  process  of  blowing  and  fashion- 
ing the  various  articles  is  duch  as  we  have  already  noticed  in  a  general  manner.  If  it 
be  reqqired  to  give  an  article  some  form  not  attainable  by  the  ordinary  methods,  a 
moold  is  provided,  into  which  the  glass  is  placed  when  blown,  and  where  it  receives 
an  impression  with  as  much  facility  as  wax. 

1353.  Of  flint  glass  are  made  all  our  decanters,  goblets,  and  the  usual  drinking- 
^^asses ;  in  short,  all  the  glass  brought  to  table.  This  is  the  only  glass  employed  for 
opiical  purposes,  for  makmg  glasses  for  telescopes,  spectacles,  and  other  instruments  i 
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oonseqaently,  gpreat  endeavoars  h&Yt  been  made  to  hnprore  its  quality.  Of  this  gfasB, 
also,  are  made  thennometer  and  other  tubes  used  by  the  chemist,  which  are  sometimes 
extremely  fusible,  so  as  to  be  easily  bent,  by  means  of  heat,  into  any  fonn,  and  to  be 
worked  by  the  blowpipe  into  Tarions  ornaments. 

1854.  Window  glas$  differs  from  flint  glass  in  containing  no  metallic  oxyde  except 
a  little  manganese  to  destroy  the  green  colour  derived  from  combustible  matter  or  iron 
in  the  materials.  It  is  harder  than  flint  glass,  and  would  not  be  so  easfly  formed  into 
Tarious  shapes.  There  are  two  kinds  of  window  glass  in  common  use,  of  which  the 
best  is  termed  eroum  glass ;  the  inferior  sort  is  called  broad  glass.  These  dififer  in  their 
composition  and  mode  of  manufacture.  The  composition  of  crown  glass  some  yesn 
ago  was,  fine  Lynn  sand,  6  bushels ;  kelpr,  12  bushels.  In  the  excellent  crown  glass  for- 
merly made  at  RadcliflTe  Highway,  London,  Spanish  barilla  was  used  as  the  alkali  in 
stead  of  kelp ;  but  soda  is  now  generally  employed  in  the  manufactories. 

185&.  To  make  crovm  glatSf  the  materials  are  first  subjected  to  an  operation  criM 
fritting.  For  this  purpose,  they  are  thoroughly  mixed  and  calcined  for  about  two  hours 
m  a  degree  of  heat  not  equal  to  that  of  complete  fusion,  but  sufficient  to  render  tfaem 
pasty,  and  they  are  well  stirred  for  three  hours  more,  that  they  may  be  thoroughly  in- 
corporated. This  occasions  the  dissipation  of  what  volatile  and  gaseous  matters  there 
may  happen  to  be  present.  When  in  this  pasty  state,  the  mass  is  of  a  grayish-white 
colour ;  and  while  soft  it  is  cut  into  brick-shapeid  pieces,  which,  after  cooling,  are  piled 
up  for  use.  By  long  keeping,  an  efllorescence  of  soda  appears  on  the  surface,  and  the 
glass-makers  consider  it  as  improved  by  lying  by  some  time.  These  pieces  of  frit  are 
put  into  the  melting  pots,  old  glass  being  piled  up  with  them,  and  the  heat  of  the  ftir- 
nace  is  increased  so  as  to  bring  the  whole  into  fusion.  The  g^ass-blower  n&w  dSps  Ids 
iron  tube  into  the  melting  pot ;  and  having  gathered  as  much  glass  round  the  end  of  his 

^^^^^      iron  tube  as  is  sufilcient  to  form  a  table  of  glass, 
F!g.  49S.       ^^-^    *«— i-^LJ  •    he  blows  it  into  a  ball  in  the  nsual  way,  and  works 

this  into  the  form  of  a  pear,  a,  fg.  495.    Having 
done  so,  he  next,  by  pressing  its  end  against  a 
flat  surface,  gives  it  the  form  5,  which  is  eddied 
^*  bottoming.    lie  now  heats  it  again  at  the  month 

.        ^.  of  the  nimace  hole,  and,  by  whirlinf  it  round, 

f     ^/^^  «       brings  it  to  the  shape  c,  the  bottom  being  more 
r-g  ^N-      extended  than  it  was.    Another  workman  now 
\\^^        takes  out  some  melted  glass,  i2,  upon  the  end  of 
^^  another  smaller  rod,  and  attaches  it,  while  hot  and 

soft,  to  the  middle  of  the  flat  bottom  thus  prodo* 
ced.  The  first  workman  next  touches  his  gbiss 
at  the  spot  where  it  is  attached  to  his  blowing- 
rod,  c,  with  a  cold  iron  which  has  been  dipped  in 
water,  which  causes  the  glass  to  crack  at  that 
place,  and  then  the  rod  is  easily  detached  from 
the  glass,  which  has  now  an  opening  where  the  fracture  took  place.  Taking  now  hold 
of  the  smaller  rod,  <{,  the  glass-blower  presents  the  glass  with  the  small  hole  at  c  to  the 
heat  of  the  ftimaee,  and  keeps  whirling  it  round  more  and  more  rapidly.  This  causes 
the  diameter  of  the  bottom  to  increase  by  the  centrifugal  force,  as  well  as  the  opening 
which  has  bMn  made ;  and  when  the  whole  has  assumed  the  form  at  g^  the  s^ass  flies 
open  in  a  surprising  manner  with  some  noise,  G^MeAfiashingy  and  presents  the  ai^iear 
ance  of  a  simple  disk,  t.  This  last  part  of  the  process  strikes  the  stranger  with  aston 
ishment,  and  he  is  ready  to  expect  ttie  whole  to  fly  into  pieces.  However,  by  turning 
more  dowly  in  the  air,  the  glass  cools  gradually  in  the  form  of  a  disk,  or  circolar  flat 
table,  until  it  is  solid.  The  place  in  the  centre  of  the  circle  where  the  rod  is  attached 
is  the  knot  often  seen  in  glass  panes  called  a  bulVs  eye.  The  glass  is  now  sent  to  the 
annealing  ftimacei  where  it  is  annealed  with  great  care,  lest  it  should  waip.  From 
these  di^,  cidled  tahUsj  the  ordinary  panes  of  crown  glass  are  eut  by  a  diamond ;  and 
it  is  obvious  that  the  larger  the  disk  the  larger  pieces  they  will  aflfbrd.  Notwithstand- 
ing the  care  employed  in  this  process,  all  the  tables  of  glass  are  not  of  the  same  quality, 
and  some  will  be  flatter  and  freer  from  blemishes  than  others,  and  will  therefore  enable 
the  glass-cutter  to  cut  larger  panes  of  good  glass  out  of  them,  on  which  account  crown 
glass  is  sorted  into  firsts,  seconds,  and  thirds,  which  vary  in  the  price  according  to  iSbjt 
quality.    This  kind  of  glass  is  peculiar  to  England. 

1366.  Broad  or  spread  gUss  is  an  inferior  window  glass,  called  also  green  window 
glass,  and  is  made  from  somewhat  less  pure  materials :  fine  sand,  6  bushels ;  kelp»  11 
bushels ;  slacked  lime,  5  bushels.  But  the  inferiority  of  these  alkadies  does  not  prevent 
them  from  dissolving  the  silica  into  a  good  glass,  though  less  beantiftil  than  the  last 
kind.  The  carbonaceous  matter,  which  would  injure  its  colour,  is  chiefly  burned  otit, 
and  separated  in  the  first  process,  called /rt<^tn^,  after  which  the  materials  are  thro^m 
into  the  melting  pots.  This  glass,  when  of  the  commonest  sort,  has  always  more  oi 
less  of  a  greenish  tint  from  the  iron  which  exists  naturally  in  thr  ingredients,  and  it  w 
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UAe  id  be  altered  by  long  ezpaoon  to  the  weather,  particalariy  in  places  whete  nox* 
ions  efltnvia  occur,  meh  aa  salphnretted  hydrogen.  Thia  may  be  frequently  perceived 
in  old  cottages,  and  other  buildings  where  it  has  been  used.  At  present  this  kind  ia  lit* 
Ue  employ^  the  priee  being  nearly  the  same  as  inferior  crown,  which  is  much  pre^ 
erabie  to  it.  It  is,  howerer,  found  particularly  useful  to  glass  stainers.  The  manner 
fi  aaakiag  it  is  dcflerent  firom  that  of  crown  glass.  The  ^ass-blower  having  formed  a 
hollow  sphere  by  blowing,  stops  up  the  end  of  his  tube  through  which  he  blew,  and  holds 
the  hoUow  globe  at  the  month  of  the  fUmace,  when  the  air  within  the  glass,  expandiqg 
by  the  beat,  barsta  it  in  a  rent,  which  is  completed  by  shears.  The  gUas  is  then  flat- 
teoed  open  a  table,  and  detached  from  the  tube.  The  flattenmg  cannot  be  perfonned 
Tery  perfectly,  which  is  the  cause  of  many  defects  in  the  tables,  which  have  usually  a 
wriakled  surfiiee. 

1357.  JHaie  ^Imaa  ia  made  in  two  modes.  One  hind  ia  made  by  blowing ;  the  other 
18  by  casting,  or  eansin^  the  glass  to  flow  on  a  smooth  table  in  the  same  manner  as 
cheei  lead.  The  materials  for  this  kind  of  glass  are  verjr  well  selected,  consisting  of 
fine  white  sand,  aoda,  and  lime,  the  latter  substance  havmg,  likewiae,  the  quality  of  a 
flBz.  Soda  ia  preferrsd  to  potash,  because  it  makes  the  glass  flow  thinner.  Parkes 
reeommends  the  following  proportions :  Lynn,  or  Alum  Bay  sand,  720  parts ;  alkaline 
sak,  eoBtaining  10  per  cent,  of  soda,  4fi6 ;  quicklime,  80 ;  nitre,  S6 ;  broken  pieces  of 
plate  glaaa,4X5. 

1358.  FUU  gloMM  nude  Inf  hlowwg  is  sometimes  called  Britiah  shut  gloMM.  A  globe  ia 
firet  formed,  aa  in  ^  ordinary  prooesses ;  then  this  is,  by  rolling  on  a  table  and  farther 
heating  and  blowing,  ooBTerted  into  a  cylinder,  which  is  at  length  cut  open  by  a  pair  of 
sheara  and  laid  out  fat  The  great  weight  of  the  glasa  prevents  these  from  being  made 
of  a  large  aise.  Plates  that  are  blown  cannot  be  properly  made  above  forty-five,  or,  at 
most,  Stj  niches  in  length,  and  with  a  proportionate  breadth  ;  if  made  larger,  they  are 
two  tbui,  and  are,  besides,  liable  to  warp,  which  injures  their  value  for  mirrors,  aa  they 
distort  the  objects  viewed  in  them. 

1359.  Mirran  of  gla»9  were  first  manufactured  by  the  Venetians,  who  long  kept  tlie 
art  a  secret.  These  glasses  were  blown,  and  they  supplied  all  Europe,  but  by  tins  pro- 
cess perfect  glasses  could  not  be  produced  more  than  fifly  inches  long. 

13G0.  Tkt  hcti  piau  ^ias9  is  made  by  casting.  The  art  of  castinc  ^aas  was  invented 
in  France  by  Thevart,  m  1688,  and  the  manufactory  established  at  St.  Gobin  still  exists. 

A  sufficient  quantity  for  the  plate  required  is  melted  in  a  vessel  called  a  curvette ; 
and  a  very  aolid  table  ia  provided,  sometimes  of  iron,  to  cast  the  fluid  glass  upon.  The 
corvette  is  brought  by  means  of  a  crane  to  the  table,  which  is  surrounded  by  a  low 
ledge,  and  the  glass,  after  being  poured  out  upon  it,  is  smoothed  and  made  of  equal 
Ihickness  while  hot,  by  a  hot  roller  that  passes  across  from  one  ledge  to  another.  The 
plate*  when  oool,  is  annealed,  and  squared  by  cutting  with  a  diamond.  The  surface  is 
then  ground  quite  flat  by  flint  powder  and  emery,  and  polished  by  crocus  martis,  well 
washed.  There  is  great  difficulty  in  procuring  large  plates  quite  free  from  flaws,  and 
when  aay  are  perceived  after  the  plate  is  cast,  it  is  diminished  by  taking  oflTa  part,  and 
this*  perhaps,  may  do  for  a  smaller  mirror ;  but  several  castings  may  be  required  before 
tbey  can  procure  one  of  the  full  size  required. 

At  present  the  principal  manufactory  of  plate  glass  in  this  country  is  at  Ravenhead, 
near  Prescot,  in  Lancashire.  The  company  to  which  this  belongs  is  incorporated  by 
charter,  and  mirrore  are  made  equal  to  any  in  the  world.  Their  offiee  is  in  Albion^ 
street,  Blackfriars  Bridge,  London.  The  following  table  exhibits  the  sizes  and  prioes 
of  plate  glass  made  by  ttiem : 
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Snriheeia 
•qoan  lacliaiL 


Pric«. 


tgrSOi; 

-  M 
-90 


lea 


1-8M 
2-400 
S-000 
3-900 

4000 
9MM)0 


W  10  1 
10  I  9 
SI  10  9 
SO  7  8 
94  14  10 
40    0    8 


lOOhMshetkyOOi 

100 70- 

100 80- 

m 84- 

160 80- 


6*000 
7000 
8000 

ii-ooa 

18-800 


X  I.  d. 
68  19  1 
80  8  a 
96  4  10 
SOO  8  0 
246  19    4 


From  this  table  it  will  be  seen  that  the  price,  is  not  simply  by  the  superficial  foot  or 
rncb,  as  in  many  other  materials,  Init  that  it  increases  by  the  square  inch  according  to 
the  size  of  the  plate. 

It  has  been  observed  that  some  plate  glass  acquires  a  purple  tinge  by  exposure  to  the 
•od's  rays,  and  that  this  takes  place  so  rapidly  as  to  be  distinctly  seen  at  the  end  of 
one  or  two  yean  in  plates  that  were  colourless  when  new.  We  may  point  out  as  a 
proof  of  the  great  increase  of  wealth  and  luxury,  the  use  of  plate  glass,  not  only  in  mir- 
rors,  hot  likewise  in  windows  of  houses  of  the  higher  class,  and  even  in  those  of  shops, 
which  it  is  not  uncommon  to  see  in  London,  consisting  only  of  two  or  three  panes  of 
■iat<»  glass,  and  sometimes  a  single  pane  of  great  size. 
!361.  GcmoM  plait  was  a  large  variety  of  well-made  glass  formerly  imported,  chieflf 


S82  ON    HOUSEHOLD    FUKNITURE. 

for  the  purpose  of  covering  drawings  and  prints ;  but  England  is  now  independent  <^ 
any  foreign  manufacture  of  glass.  The  German  plate  was  made  by  blowing,  aa  above 
described. 

1362.  Common  bottle  glass  is  of  a  dark  or  dirty  green  colour,  and  forms  the  largesi 
<iuantity  of  glass  made  in  Britain.  Its  composition  varies  in  different  parts  of  the  king- 
dom, being  made  of  coarse  sand,  lime,  and  clay,  with  any  alkaline  refuse  that  can  be  pro- 
cured, such  as  soap-makers^  waste  ashes.  Large  quantities  of  this,  as  well  as  the  othei 
kinds  of  glass,  are  made  at  Newcastle  on  account  of  the  cheapness  of  coal,  of  which 
only  the  small  refuse,  called  slack,  is  used,  being  found  sufficient,  and  which  there  custs 
little  more  than  the  carriage.  Lime  and  sea-sand  are  the  materials  usually  employed 
for  this  glass  at  Newcastle,  the  mass  being  frequently  wetted  with  salt  water,  the  8<Kla 
of  which  is  useful  in  assisting  the  fusion.  Bottle  glass  is  a  hard,  well-vitrified  glass, 
and  win  resist  the  corrosion  of  acid  liquors  better  than  flint  glass,  and  is  noC  so  easily 
softened  by  heat,  having  no  lead  in  its  composition.  The  green  colour  is  owing  to  inm, 
which  is  naturally  mixed  with  the  materials.  In  some  countries  it  ia  made  hy  fnsing 
basalt.  On  account  of  the  coarseness  of  the  materials  of  which  bottle  glass  is  made, 
there  is  frequently  much  carbonaceous  matter,  and  this,  during  the  fusion,  is  burned 
and  converted  into  carbonic  acid  gas,  which  gets  enveloped  in  the  pasty  soft  glass,  oc- 
casioning bubbles  and  blisters,  which  frequently  injure  and  disfigure  it.  It  is  neoessa- 
ly,  therefore,  to  keep  up  the  heat  after  the  materials  are  melted  until  the  carbon  is  con- 
sumed. Government  will  not  allow  the  makers  of  this  species  of  glass  to  use  any  but 
the  conmion  sand,  lest  the  glass  should  be  too  good,  and  the  revenue  be  defrauded  by 
its  being  applied  to  purposes  for  which  the  best  glass  is  generally  used,  and  which  pays 
a  higher  duty.  .  Of  this  glass  are  made  bottles,  garden  bell  glasses,  large  chemical  re- 
torts carboys,  i&c.  Thin  glass  is  less  liable  to  break  than  thick  by  sudden  changes  of 
temperature,  and  the  common  green  glass  than  the  white ;  hence  the  flasks  of  green 
glass  in  which  olive  oil  is  brought,  generally  called  Ploi-ence  flasks,  are  made  very  thin, 
and  are  particularly  useful  for  boiling  liquids  where  glass  is  required. 

1363.  The  most  usual  defect  of  wijdow  glass  is  thr  waviness  arising  from  an  imper- 
fect mixture  of  the  materials,  as  also  the  striae  or  threads,  knots,  and  hubbies,  which 
disturb  the  rays  of  light  in  passing  through,  and  produce  confused  and  indistinct  vision. 
It  is  from  the  surface  of  polished  plate  glass  being  rendered  absolutely  flat,  that  objects 
are  seen  through  H  without  any  of  that  distortion  which  always  takes  place,  more  or 
less,  in  common  glass.  These  defects  are  so  difficult  to  avoid  entirely,  that  it  has  not 
been  possible  hitherto  to  obtain  a  single  pot  of  glass  absolutely  free  from  them ;  al- 
thougli  this  is  a  desideratum  in  those  glasses  which  are  ground  mto  lenses  for  tele- 
scopes. Since  the  entire  absence  of  colour  is  one  of  the  qualities  of  perfect  glass,  any 
kind  of  tinge  is  an  imperfection.  Glass  has  sometimes  a  violet  hue  from  too  much 
manganese,  or  it  is  green  from  iron ;  and  an  over  proportion  of  lime  is  apt  to  conimu- 
Qicate  to  it  a  smoky  tint.  These  colours  cannot  always  be  discovered,  except  by  look- 
ing at  the  edge  of  the  glass.  When  window  glass  is  much  warped,  there  is  not  only  the 
inconvenience  of  the  objects  which  are  seen  through  it  being  distorted,  but  it  frequently 
happens  that  it  is  difficult  to  secure  it  properly  in  the  sashes  without  using  small  tacla 
for  the  purpose ;  and  if  the  glazier  is  negligent,  the  wet  gets  in. 

Previous  to  taking  off  a  considerable  part  of  the  duty  on  gjass  lately,  a  large  quantity 
of  the  smaller  glass  articles  was  made  in  an  illicit  manner,  and  these  were  generally  of 
bad  quality,  and  imperfectly  annealed  :  it  went  under  the  title  of  "Jews'  glass."  But 
it  is  said  that  less  of  this  is  made  at  present,  the  price  of  good  glass  being  eonsiderabi? 
reduced. 

Sect.  YI. — cuttino  and  grinding  glass. 

1364.  The  art  of  cutting  glass  is  much  more  modem  than  that  of  painting  and  staining 
it.  At  present  the  richness  and  brilliancy  of  our  vessels  of  glass,  which  contribute  so 
much  to  the  ornament  of  our  tables  and  saloons,  are  owing,  in  a  great  degree,  to  the 
elaborate  and  elegant  manner  in  which  they  are  cut.  The  cutting  is  effected  by  wheels 
driven  by  considerable  power,  the  glass  being  held  to  the  wheels.  The  first  cutting  is 
with  wheels  of  stone,  then  with  iron  wheels  covered  with  sharp  sand  or  emery  ;  it  is 
then  polished  in  the  same  manner  by  putty,  or  oxyde  of  tin.  To  prevent  too  much  heai 
being  excited  by  the  friction,  a  small  stream  of  water  is  kept  constantly  running  on  the 
glass.    In  large  manufactories  the  wheels  are  urged  by  a  steam-engine. 

1365.  Glass  may  be  ground  by  hand  on  any  coarse-grained  sandstone,  or  with  sand^oi 
with  emery  and  water. 

1366.  Panes  or  flat  pieces  of  glass  may  be  divided,  when  a  glazier*s  diamond  is  not  al 
hand,  by  making  a  notch  with  a  file  and  carrying  a  piece  of  hot  charcoal  in  the  Une  in 
which  it  is  wished  the  fracture  should  proceed.  The  charcoal  must  be  kept  aJive  with 
the  breath.    A  red-hot  iron  will  also  do. 

1367.  Tlu  art  of  casting  in  glass  has  lately  arrived  at  such  perfection  that  manv  arli- 
<aes,  such  as  small  plates,  salt-cellars,  &c.,  now  almost  rival,  at  first  sight,  those  ihiit 
tre  cut ;  and  glass  casting  has  one  advantage  over  glass  cutting,  that  certain  oriuj 


■RMts  can  be  cast  tbit  could  not  be  eat  with  the  wheel ;  bat  no  easting  has  jet  quite 
equalled  the  ahaipoeas  and  beauty  of  cut  giasa,  and,  indeied,  cannot  bear  doee  oompar- 
iaon  with  it. 

Sect.  yiI.*^;oLonRBD  glass  and  knamkl. 

1368.  CoioKTid  giass  is  i>erhaps  fuany  a»  ancient  as  the  maierial  itself,  Egyptian  mum- 
niiea  are  foood  decoratea  with  coloured  glaas  beads,  which  most  be  8000  years  old. 
Several  examples  of  coloured  glass  have  been  fpund  among  the  ruins  of  antique  build- 
ingSf  which  prove  the  skill  of  the  ancients  in  this  art.  The  oldest  specimens  of  colour- 
ed glass  IB  churches  resemble  a  kind  of  mosaic,  and  were  composed  of  panes  of  glass 
that  had  been  coloured  throughout  in  making,  joined  together  by  lead. 

1309.  Bat  the  modem  nethod  of  painting  on  glassy  or,  aa  it  is  caUed,  stahung  gUss^  con- 
sists in  the  application  of  colours  to  the  surface  of  uncoloured  glass,  and  then  exposing 
them  to  heat  in  a  furnace,  by  which  the  colours  strike  into  the  glass  and  are  penna- 
ncoUy  fixed.  The  colours  are  the  same  as  those  used  for  enamel  and  are  united  with 
some  substances  whicQi  serve  as  flux.  Only  three  colours,  orange,  red,  and  yellow,  can 
be  floated  on  as  stains  ;  all  the  others  arc  hatched  on  by  the  strokes  of  a  brush.  Oil 
of  spike  is  generally  used  to  work  with  the  colours. 

So  iar  from  the  art  of  paintmg  of  glass  being  lost,  aa  some  have  stated,  it  is  now 
practised  in  greater  perfection  than  ever,  with  the  exception  of  a  fine  scarlet  seen  ia 
old  churches,  which,  it  is  said,  cannot  now  be  produced  of  equal  richness.  Pictures  ia 
stained  glass  are  executed  with  a  vigorous  and  natural  effect  of  light  and  shadow  en- 
tirely unknown  to  our  ancestors.  Lately  a  great  deal  of  coloured  glass  of  the  richest 
hues,  in  a  great  variety  of  utensils  for  the  table  and  the  boudoir,  luis  appeared  in  the 
London  shops.  These  are  chiefly  of  Bohemian  manufacture,  although  we  are  begin- 
ning to  imitate  them.  Some  of  these  vessels  are  of  elegant  forms,  and  often  gilt  with 
delicate  ornaments.  In  some  of  them,  coloured  glaas  ornaments  are  laid  on  vessels  of 
colourless  glass. 

1370.  O^ine  glass  is  of  a  semi-transparent  opalfoe  hue,  used  for  various  ornament- 
al articles,  chiefly  for  the  boudoir.  The  effect  is  produced  by  adding  to  the  best  glast 
a  small  quantity  of  oxyde  of  tin,  or,  what  is  better,  phosphate  of  lime,  or  well-biuned 
bone  ash. 

1371.  Glaes  ornaments  of  two  colours  are  now  made  in  the  following  manner :  Sufll- 
cieat  glass  of  one  colour  is  collected  on  the  working-table  for  blowing,  and  is  then  dip- 
ped into  a  pot  of  another  coloured  glass.  ,  This  mass  is  then  blown  and  moulded  into 
a  vessel  of  the  required  shape,  and  the  exterior  coating  being  cut  away  in  parts  by  the 
glass-cutter,  the  inner  glass  is  exposed  to  view.  In  this,  therefore,  the  projecting  parts 
will  be  of  one  colour,  and  the  cut  parte  of  another,  the  effect  of  which  is  often  extreme- 
ly elegant. 

1372.  An  omamenlal  glass,  resembling  medaUions,  crests^  or  other  ornaments  let  into 
transforent  glass,  is  made  thus  :  The  ornament  to  be  let  in  is  moulded  in  a  peculiar 
kind  of  c^y,  and  is  introduced  by  the  glass-maker  into  the  glass  while  soft,  having 
then  the  appearance  of  unburnished  silver.  Glass  door-handles,  decanters,  girandoles, 
and  other  articles  made  of  flint  glass,  are  thus  ornamented  with  arms,  crests,  medall- 
ioosy  <Stc. 

1373.  Enamd  is  a  glass  rendered  opaque  by  having  an  admixture  of  oxvdes  of  metals  with 
a  flux.  For  the  white  enamel  of  the  dial  plates  of  clocks  and  watches  oxydes  of  tin 
and  lead  are  employed ;  and  coloured  enamels  are  used  formaking  a  number  qf  oma- 
raentai  articles. 

In  paintiitgr  in  enamely  the  colours  are  formed  of  this  basis  and  mixtures  Of  the  oxydes 
of  varioos  metals,  as  iron,  copper,  manganese,  dec.    When  these  are  finely  levigated 
and  laid  npoa  an  enamel  ground,  heat  is  applied  sufHcient  to  flux  them,  and  thus  they 
sink  into  the  ground,  and  become  permanently  fixed.    This  kind  of  painting  is  highly 
esteemed  on  account  of  its  perfect  durability.    The  art  of  enamelling  is  of  great  anti- 
qoity,  and  probably  coeval  with  that  of  making  glass.    That  it  was  practised  by  the 
Egypcians  is  evident  from  specimens  found  with  their  mummies.    From  them  it  passed 
to  the  Greeks  and  Romans,  the  latter  of  whom  introduced  it  into  this  country.  Varioos 
Koman,  British,  and  Saxon  enamelled  trinkets  have  been  found  in  England ;  and  a  gold 
cap,  omameated  with  enamel,  given  by  King  John  to  the  corporation  of  Lynn  in  Nor- 
folk, is  still  preserved.    Enamelling  is  generally  done  upon  grounds  of  metal,  which 
must  be  so  diflicult  of  fusion  as  to  resist  the  heat  necessary  to  meH  the  enamel :  gold 
is  beet,  bat  eopper  is  most  usually  employed. 

The  imiutive  enamel  used  for  the  dials  of  Dutdi  docks  is  a  kind  of  japan  paintinfc. 
dad  is  not  foimed*  of  glass. 

SlCT.  VIII. GLASS  BKAD8, 

1374.   The  manufaeturs  of  glass  heads  is  simple.    A  short,  thick  rod  of  ooloared  ghm, 
vilii  a  bole  made  through  it :  this  is  drawn  out  in  a  heated  state  by  two  men  rnnniag 
directions*  and  by  this  very  long  tubes  are  procured  of  the  ^ize  of  the  beads 
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required.  These  lods  are  ehipped  iato  short  pieees  of  the  length  of  the  bead.  The 
IbratioDS  m  the  pieces  are  then  filled  with  sand  and  ashes  bj  shaking  them  up  with  them 
in  a  bowl  witii  a  little  water.  This  is  done  to  prevent  the  bore  from  filling  up  when  they 
are  subjected  to  heat  to  cause  such  a  degree  of  Aision  as  to  take  off  the  angles  and  eause 
the  beads  to  acquire  a  globular  form.  They  are  aften?ard  washed  to  separate  the  aab- 
es,  and  are  then  stnmg  hy  children.  The  largest  manufactoiy  in  the  worU  for  bea^a  is 
at  a  place  called  Muraoo,  very  near  to  Venice.  Immense  quantities  of  these,  of  abow 
<iizty  diffhrent  kinds,  are  exported. 
For  imUaiiom  pearis,  see  ^*  Jewelry.'^ 

SSCT*  IX.*W>VTT  OH  OX^II. 

1375.  The  manufheture  of  s^ass  is  subjected  to  the  excise ;  hot  hUHj  the  duty  on 
flint  glass  has  been  reduced  from  sixpence  to  twopence  per  pound. 

1376.  Some  enthztsiastic  versoru  have  imagined  that  wt  might  easily  frocwre  glass  t»  tun 
quantity f  since  it  may  be  rormed  of  the  sand  of  the  seashore  ana  the  ashes  of  bamed 
seaweeds.  But  an  acquaintanee  with  the  real  processes  of  a  manufacture  will  tend  to 
correct  these  speculations.  It  is  not  eyery  kind  of  sand  that  will  do  for  making  good 
transparent  glass.  It  must  be  purely  siliceous,  and  sand  sufilciently  so  is  very  rare,  and, 
of  course,  forms  a  yaluable  prop^ty  to  the  owner  of  the  land  where  it  is  procnred.  The 
glass-maker  must,  therefore,  pay  a  considerable  price  for  this  material  and  its  carriage ; 
or  should  he  use  inferior  sand,  the  correcting  of  the  efihcts  of  the  impurities^  which 
give  a  bad  colour  to  his  glass,  will  be  siiU  more  expensiTe.  Flints  will  do,  but  they  are 
not  to  be  procured  but  in  certain  parts  of  the  country,  and  they  must  be  calciaed  and 
ground.  The  siliceous  materials  fit  fbr  a  ^lass  only  half  transparent,  and  of  a  dark  greeo 
colour,  are  indeed  extremely  cheap,  consisting  of  impure  sand,  or  even  basalt.  Our  na- 
tive alkali  used  for  glass  is  chiefly  procured  from  kdp  or  from  sea-salt,  bnt  requires 
considerable  labour  to  produce.  The  vegetable  alkali  is  imported,  and  though  the  woods 
of  America  and  Norway  are  boundless,  yet  the  glass-maker  must  pay  a  high  price  foi 
his  pearlash. 

The  ashes  which  we  could  make  fh>m  common  weeds,  though  use/iil  in  washing: 
would  go  a  very  little  way  in  the  manufacture  of  glass.  The  heat  required  for  glass- 
making  is  intense ;  but  to  produce  this,  very  large  and  strong  furnaces  are  required  to 
be  built  in  an  expensive  manner,  at  a  cost  of  several  thousand  pounds ;  added  to  which, 
'workmen  are  necessary  who  have  acquired  great  skill  by  long  practice,  and  to  whom 
high  wages  must  be  given.  Capital  also  must  be  found,  and  talents  to  conduct  a  maoufto 
ture  successfully.  When  all  these  circumstances  are  taken  into  the  account,  and  none 
can  be  omitted  in  fair  reasoning,  it  is  easy  to  pereeive  that  there  are  various  natural 
limits  to  the  cheapness  of  glass  ;  and  that  although,  by  the  improvements  in  manufac- 
tures, reduction  of  duties,  and  other  causes,  it  is  not  diflicult  to  contemplate  the  possi- 
bility of  this  very  valuable  material  becoming  still  more  abundant,  aii^  applicable  to 
more  purposes  than  it  is  yet  applied  to,  yet  an  accurate  knowledge  of  the  i^neral  fact9 
in  its  manufacture  wiU  correct  extravagant  expectations.  Semi-transparent  glaas, 
which  would  admit  a  certain  quantity  of  light,  without  allowing  objects  to  be  seen 
through  it,  might  be  made  at  a  greatly  cheaper  rate  ;  but,  fVom  what  we  have  stated, 
it  is  obvious  that  making  glass  transparent  and  clear  must  always  be  an  expenstvo 
process. 

Sect.  X.-~ola8s  vbbobb. 


1377.  The  silvering  of  glass  for  mirrors  is  covering  the  back  of  the  glass  with  a 
position  or  amalgam  of  tin  and  quicksilver.   There  is  only  one  poeition  in  which  trans- 
parent glass,  not  silvered,  even  when  ground  perfeetly  flat  and  poUsbed,  reflects  tho 
rays  of  Ught  so  as  to  beoome  a  mirror ;  but  the  silvering  eausee  it  to  refleel  the  ti^ 
in  all  positions.   The  manner  of  applying  the  amalgam  is  peculiar.   The  tin  is  reduced 
by  hammering  into  leaves  as  thin  as  paper ;  but,  as  any  joinings  in  these  leavea  wonM 
produce  unpleasant  lines  upon  the  mirrore,  it  Is  necessary  to  have  a  aiaglo  |^  of  tin 
as  large  as  the  mirror  to  be  silvered.    The  leaf  is  then  laid  on  a  very  smooth  stone  ta- 
Ue  covered  with  paper,  and  surrounded  by  a  border  of  wood ;  meroujy  is  then  poured 
over  it  to  the  thidmess  of  a  line,  and  spread  even  with  a  roll  made  of  doth.   The  glaaOi 
properly  ground  and  polished,  is  now  to  be  olid  in  horizontally  over  the  meroury,  \^  one 
aide  of  the  wooden  border  being  removed,  but  so  carefully  that  it  shall  not  touch  tbe 
tin,  and  prevent  any  bubbles  of  air  getting  between.   Care  must  be  taken,  likewise,  that 
the  glass  should  push  before  it  any  oxyde  of  tin  or  dust  that  may  be  on  the  surAiee ; 
for,  if  this  should  adhere  to  the  glass,  it  would  form  a  blemish  in  the  severing  that  oonld 
not  be  remedied.    When  the  plate  of  glass  is  completely  over  the  amalgam,  it  is  aBowed 
to  sink  upon  it  by  its  weight,  and  the  mercury  that  is  Uius  forced  out  flows  into  a  chan« 
nel  in  the  wooden  border.    The  glass,  being  now  covered  with  flannel,  is  loaded  with 
weights  plaoed  ail  over  the  surfaoe,  and  is  at  the  same  time  tOted  a  yeiy  little  to  per 
nfit  the  quicksilver  to  drain  oflT.    After  it  has  remained  in  this  situation  for  a  day,  it  it 
gently  raised  and  cautiously  removed,  to  be  set  up  in  a  wooden  flrame  for  the  soft,  pnaty 


degrae  of  iraatn;  utd  globulea  of  fluid  marowy  hafs  bBen  * 
BunoneiMtllsriheyhBiabeeBaet  upiuftimmi  uiall|MMtiadB<i] 

•t  ite  same  tine,  ^  to  be  detaabad  hf  aj  aM»M  eonoiiMtoi  or  jvriiif :   ( 

wliit^  ctnnot  te  ueirfed  by  an;  paw-hjaf  without  leaving  lines  of  junction  «iaibl«. 

aUss  minwi  hare  bees  mad«  b;  the  British  Hue  Companj  a*  large  aa  IH  inches  \tj 

MiBi^Mi  nlae,  £»46. 

S»CT.     XI. BLiU    OID    18    T*«La    FU«HIT01I. 

1378.  TIh  use  of  glasi  ia  furniture  ia  too  well  kaown  to  require  much  illustration. 
We  shall  confine  ouraelTes,  therefore,  lo  an  eaumeratiuo  of  the  Tarious  arliolBi  in  ooi»- 
moR  we.  Minrora  have  been  already  mentioned  for  chandelieia  and  other  holders  for 
ligbu  in  Scclioa  on  Lamps.  Glass  for  the  table  consists  of  decantan  for  lbs  usual 
wines,  t,  (g.  496  ;  ditto,  faj  claret,  h ;  liquor  bottles,  r ;  water  jugs,  c,  c ;  pickle  glasaaa, 
i;  finger  cups,  c;  custard  cups,  d,  c;  cruet  glasses,  f,  g,  k,  i;  tumblers,  k,  J;  wioA- 
fUsses  of  various  kinds,  m,  n,  o,  including  those  of  green  glass ;  butter  basins,  p,  f  ,■  «. 
aiii  basins,  &c. 


CHAPTEH  XVn, 


an.  TVre  are  nry  few  domeatk;  establishments  in  which  the  expeBse  of  {date  doea 
■MfomaeoBsideTableportionof  that  of  the  Aimitore;  aadroncliicdgmentisrequirMl 
in  selecting  it  Plate  includes  aU  those  aiticles  which  are  made  of  the  precious  mstab ; 
laUe  serrieea  of  aH  kinda,  spoons,  forks,  deasrt  knires,  ladles,  fish  slices,  candlesticks, 
■wiflfer-ataidB,  brssd-baskets,  waiter*,  its.  Onr  object  will  be  to  eonttj  a  just  idea  of 
Uw  lelaiiTe  raloe  and  qoalilios  of  artioles  of  thia  kind  eaaonted  in  rarious  materials,  br 
Aealing,  in  a  general  way.  of  their  maDufaciure. 


ta  the  arts  of  gilding  and  {dating  are  now  executed  in  aneh  perfection,  that  much  ex 
pBaae  is  saved  Sj  resorting  to  aabatitataa  with  little  losa  of  appeaianoe.  We  sball  first 
iptat  alightlj  of  the  buiaesa  of  tba  goldsmith. 

SSCT.  n,— aOLDSHITB. 

IWIO.  Tit  OMtmiik  is  |^  artist  wits  maksa  vessels,  ntenailB,  and  orpamenta  in  goU 
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and  silver ;  for  he  at  present  sometimes  includes  the  silversmith.  In  London  hb 
{Hoys  several  persons  under  him  for  the  various  articles  of  his  trade ;  the  jewellet,  tbe 
silver  turner,  the' gilder,  the  burnisher,  the  chaser,  the  refiner,  and  goldbeater,  are  aO 
employed  by  him.  Formerly,  before  glass  was  so  abundant  and  so  beautiful,  dhnkiag 
vessels,  made  of  the  precious  metals,  were  mQch*more  in  request  among  opulent  persons 
than  at  present ;  and  there  was  a  prevailing  taste  for  massive  silver  tankards  and  cups, 
which  extended  even  to  the  taverns  to  such  a  degree,  that,  in  1696,  the  use  of  silver 
plate  (spoons  excepted)  was  prohibited  in  those  places.  During  the  middle  ages  the 
goldsmiths  were  persons  of  great  importance  ;  they  were  the  only  bankers  of  the  time, 
and  it  was  through  their  agency  that  sovereigns  and  their  opulent  subjects  transacted 
pecuniary  business  with  one  another.  Many  of  them  excelled  greatly  in  the  fine  arts'; 
of  whom  the  celebrated  Tuscan,  Benvenuto  Cellini,  was  a  remarkable  example.  It  is 
difficult  to  conceive  the  vast  amount  of  tbe  precious  metals  laid  up  in  churches  during 
this  period,  in  the  form  of  statues,  sacred  vessels,  and  votive  gifts. 

1381.  Articles  made  of  gold  are  ornamented  in  two  ways :  either  by  designs  cut  into  the 
work,  and  called  engraving ;  or  by  making  the  ornaments  rise  above  the  surface  in  relief, 

1382.  Engraving  on  gold  was  practised  at  a  very  ekrly  period,  particularly  in  Italy  ; 
and  it  is  a  remarkable  fact  that  it  was  this  kind  of  engraving  that  gave  rise  to  the  art 
of  producing  prints  by  engraving  on  copper ;  but  it  was  long  before  it  occurred  to  any 
one,  that  by  filling  the  lines  so  engraved  with  a  thick  ink,  and  pressing  them  upon  paper, 
an  impression  or  print  could  be  produced ;  and  it  was  accident  alone  that  gave  rise  to 
this  valuable  discovery. 

1383.  When  ornaments  were  to  be  in  relief  they  were  at  first  cast  in  moulds  ;  and  we 
find  the  terms  molten  and  beaten  gold  used  by  writers  of  antiquity,  denoting  that  the 
processes  of  casting  and  hammering  were  employed  in  working  this  metal. 

Articles  are  very  rarely,  however,  now  cast  in  solid  gold,  owing  to  the  great  shrink- 
ing that  takes  place  on  the  cooling  of  the  metal  in  the  mould, -in  consequence  of  whicdi 
it  is  difficult  to  obtain  that  sharpness  of  impression  that  is  desirable ;  as  well  as  the 
great  expense  of  the  metal.  The  most  usual  method  is  to  roll  out  the  gold  into  thin 
plates,  and  to  strike  up  the  figures  in  relief  from  behind.  This  process  is  termed  chasing 
or  embossings  and  is  a  very  ingenious  part  of  the  goldsmith's  art ;  to  which  those  of  for- 
mer times  were  much  indebted  for  the  perfection  of  their  works.  The  vessels  upon 
which  it  was  employed  were  of  extraordinary  value ;  and,  when  these  were  executed 
in  the  first  style  of  art,  excited  universal  admiration.  Fine  examples  of  these  may  be 
seen  in  the  superb  table  services  of  the  British  sovereign,  and  in  those  of  the  various 
princes  of  Europe,  as  well  as  in  many  private  hands,  especially  in  the  plate  repositories 
of  goldsmiths. 

1384.  To  j^erform  the  embossing,  the  body  of  the  design  is  bulged  out  from  the  inside 
by  the  application  of  a  hammer ;  the  vessel  is  then  filled  up  with  a  composition  of 
pitch  and  ashes,  and  rested  upon  a  sand  bag.  The  parts  to  be  sunk,  in  order  to  prodace 
the  detail  of  the  design,  are  struck  by  a  hammer  and  little  steel  punches ;  and  if  any 
parts  are  required  to  be  raised,  they  are  struck  up  from  the  inside.  By  this  simple  mech- 
anism, the  various  parts  of  figures,  foliage,  landscape,  ^.,  are  represented  with  the 
greatest  exactness.  It  is  said,  however,  that  this  art  has  declined,  or,  at  least,  that 
few  can  be  met  with  at  present  in  this  country  who  excel  in  it. 

1386.  Gold  is  so  soft  a  metal,  that  it  is  scarcely  ever  used  in  its  purest  state,  from  its  lisr 
bility  to  wear ;  it  is  therefore  hardened  a  little  by  an  alloy  with  other  metals.  But  this 
alloy  would  be  carried  to  excess,  were  every  one  permitted  to  add  as  much  as  he 
pleased,  and  it  would  then  be  very  difficult  to  deteimine  the  actual  value  of  what  was 
called  gold  ;  the  quantity  of  alloy  is  therefore  restricted  by  law. 

1386.  Goldsmiths  usually  indicate  the  purity  of  gold  in  the  following  manner :  They  sap- 
pose  each  article  divided  into  twenty-four  parts,  which  they  call  carols ;  and  if  it  is 
pure  gold,  they  say  it  is  gold  of  twenty-four  carats ;  but  if  there  is  any  alloy,  thin  this 
is  deducted  from  the  whole.  Thus,  if  one  twenty-fourth  of  alloy  is  added  to  twenty- 
three  parts  of  gold,  they  call  the  mixture  gold  of  twenty-three  carats ;  if  this  mixture 
contain  four  psuts  inferior  metal,  it  will  be  gold  of  tweniy  carats ;  if  it  contain  six,  it  is 
of  eighteen  carats  fine. 

1387.  Plate  is  not  legally  sold  as  gold  or  silver,  except  it  be  of  standard  purity ;  and  to 
ascertain  this,  it  is  exammed  by  the  assay  master  or  the  Goldsmiths'  Company,  whose 
business  it  is  to  test  all  works  in  the  precious  metals,  that  the  public  may  not  be  de- 
frauded.   If  they  are  found  to  be  sufficiently  pure,  they  are  stamped  with  the  proper 
mark.    The  purity  of  gold  may  be  tried  by  chemical  analysis,  but  a  shorter  method  ia 
resorted  to  for  the  purpose.    It  is  sometimes  determined  by  the  touch-stone,  which  is  m 
black  flinty  slate.    This  is  founded  upon  the  fact,  that  a  maik  made  upon  this  stone,  hfj 
rubbing  a  metal  upon  it,  has  a  colour  peculiar  to  that  metal ;  and  the  colour  of  the  maA 
made  by  pure  gold  is  difiTerent  from  that  made  by  any  of  its  alloys.    Pieoes  of  pure  gold 
are  kept,  called  touch  needles  ;  and  others  are  likewise  kept  made  of  alloys  in  varioue 
proportions,  and,  by  comparing  the  colour  of  the  marks  made  by  them  and  by  those  a# 
■iny  article  to  be  examined,  its  degree  of  purity  is  determined. 
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'  1988.  bt  funkaxing  gold  tarlieU*  of  any  Idndj  therefore^  it  U  necestary  to  see  that  they 
hear  ikk  ttmrnp  of  tie  GoldsmUkt^  Company.  With  respect  to  many  ornamentfi  made  and 
sold  bj  jewellen  without  the  proper  stamp,  and  called  gold^  they  contain  only  a  portion 
of  that  precious  metal,  haying  aa  mach  alloy  as  jewellers  can  possibly  add  without 
losing  the  appearance  of  gold  ;  and  jewelUre*  gold^  as  this  is  called,  looks  very  well 
when  new,  bat  frequently  soon  tarnishes,  which  real  gold  never  does.  The  colour  of 
pure  fold  is  given  to  this  alloy  by  a  certain  process,  called  by  the  jewellers  colourings 
by  which,  after  the  articles  are  manufactured,  the  base  metals  are  destroyed  at  the 
surface  hy  an  acid,  and  the  gold  alone  is  visible :  when  this  superficial  gold  wears  ofi^ 
as  it  will  ia  a  little  time,  the  articles  now  tarnished  may  undergo  the  process  of  colour- 
ing a  second  time,  by  which  the  gold  colour  is  restored ;  and  even  a  third  time,  if  the 
tJiiekjiess.of  the  article  permits  the  action  of  the  acid  by  which  the  restoration  is  effectedt 
which  is  not  always  the  case  with  ornaments  such  as  chains,  ear-rings,  dec.  Dr.  Mac- 
callocti  states  that  the  process  of  re-colouring  may  be  effected  by  any  person  without 
going  to  the  goldsmith ;  the  method  is,  boiling  the  article  in  a  solution  of  pure  ammonia 
inst^  of  the  acid  the  jewellers  use.  It  is  to  be  observed,  that  such  articles  as  are 
made  only  of  jewellers*  gold,  and  not  stamped  by  the  assay  master,  not  being  of  stand- 
ard purity,  are,  of  course,  always  of  inferior  value  to  those  of  the  mint  standard,  or  that 
of  ^Id  coin,  which  has  only  an  alloy  of  two  parts  in  twenty-four,  whereas  jewellen' 
gold  has  an  alloy  of  from  that  to  six  parts  in  twenty- four. 

1389.  TAe  giiding  ofmUaU  is  effected  in  various  ways.  Iron  is  gilded  by  polishing 
its  surface,  and  then  heating  it  till  it  has  acquired  a  blue  colour.  When  this  is  done, 
leaf  gold  is  applied,  slightly  burnished  down,  and  exposed  to  a  gentle  fire,  after  which 
it  is  bumisbed  again.  •  Copper  or  brass  may  be  gilded  in  the  same  manner.  Gilding 
metals  by  amalgamation  is  effected  by  forming  the  gold  into  a  paste,  or  amalgam,  with 
mercuiy,  and  is  chiefly  employed  for  gilding  ulver,  copper,  or  brass.  The  metal  being 
well  deaned,  is  dipped  into  the  amalgam,  or  spread  over  with  it,  when  a  quantity  wiU 
•  adhere  to  the  surface.  The  metal  is  then  exposed  to  the  heat  of  a  furnace,  which  vol&> 
tilixes  the  mercury,  leaving  the  gold  adhering ;  this  is  afterward  burnished.  In  this 
way  buttons  and  similar  articles  are  gilded. 

Ornamental  figures  may  also  be  delineated  in  gold,  upon  steel,  by  a  very  ingenious 
process,  by  means  of  ether.  Gold  is  dissolved  in  nitro-muriatic  acid,  and  a  quantity 
of  ether  is  added,  and  the  mixture  shaken.  The  ether  will' then  take  the  gold  from  the 
acid,  and  an  etiiereal  solution  of  gold  will  be  produced,  which  is  separated,  and  applied 
to  the  surface  of  the  steel  by  a  camel's  hair  pencil ;  the  ether  will  evaporate,  leaving 
the  gold  on  the  suxface  of  the  steel.  The  metal  is  then  heated,  and  the  gold  burnished. 
In  this  way  sword  blades  are  ornamented.  Instead  of  ether  the  essential  oils  may  be 
used. 

1990.  Making  gilded  trinkets  is  now  brought  to  such  perfection,  particularly  at  Birming- 
ham, that  the  use  of  real  gold  is  very  much  diminished.  The  most  elegant  patterns  are 
struck  in  thin  copper,  sometimes  in  London,  and  sent  to  Birmingham  to  be  gilded, 
whence  they  letum,  so  as  not  to  be  distinguishable,  in  a  general  way,  while  new,  from 
gold,  and,  with  care,  they  will  last  a  considerable  time ;  but,  when  the  gilding  does  wear 
o^  the  colour  cannot  be  restored  as  in  jewellers*  gold ;  they  must  be  re-gUded,  which 
is  seldom  or  never  worth  the  while. 

1301.  Lately  a  new  process  has  been  discovered,  by  which  gilding  may  be  performed  by 
meeau  of  tUctndtu  with  the  greatest  faciUty,  and  by  which  the  workmen  will  be  freed 
from  the  unheaitniness  attending  the  process  of  amalgamation. 

Electro-jpUing  and  plating  is  one  of  the  most  interesting  discoveries  of  the  present 
time.  When  a  current  of  electricity  ia  made  to  pass  through  a  solution  of  a  metaliio 
salt,  the  salt  is  decomposed,  the  metal  passing  to  the  negative,  and  the  acid  or  solvent 
to  the  positive  pole  of  the  galvanic  battery.  By  means  of  this  principle,  it  is  found  pos- 
sible to  coat  a  metal  with  another  by  plunging  it  into  a  solution  of  the  latter,  and  em- 
ploying a  galvanic  apparatus.  Thus  copper,  iron,  and  several  other  metals,  can  be 
eoflied  with  zinc,  and  likewise  with  silver  and  gold,  and  that  in  the  most  perfect  man- 
ner. The  advantages  of  electro-gilding  and  plating  are  so  considerable,  that  they  bid 
Ihir  to  supersede  every  method  hitherto  employed,  and  may  be  seen  by  a  visit  to  the 
depdt  of  Messrs.  Elkington  and  Barratt,  in  Regent-street,  liondon. 

1392.  Gold  wire  is,  in  fact,  a  silver  wire  gildedl  It  is  made  as  follows :  A  small,  cylin- 
drical rod  of  silver  is  gildeid,  and  afterward  formed  into  wire  by  being  drawn  succes- 
jSTely  throogh  a  great  number  of  holes  in  a  steel  plate,  each  smaller  than  the  other, 
imUl  it  becomes  no  thicker  than  a  haur.  This  furnishes  a  remarkable  proof  of  the  due- 
liltty  of  gold ;  for,  although  the  wire  is  drawn  out  to  an  amazing  degree  of  fineness,  yet 
it  keeps  firmly  together,  and  the  whole  of  the  silver  remains  perfectly  covered.  When 
It  Is  required  to  be  spun  into  cloth,  stuffs,  laces,  dtc.,  this  wire  is  flatted  by  steel  rollers. 
Bix  feet  of  the  finest  gilded  wire  weighs  only  one  grain ;  and  the  gold  is  not  quite  /; 
of  the  whole.    A  single  grain  of  gold  ia  thus  extended  to  346  feet. 

1393.   Gold  thread  is  tWa  flatteped  gilded  wire  wrapped  or  laid  over  a  thread  of  yellow 
iSk,  the  circumvolutions  of  the  wire  just  touching  each  other  so  as  to  cover  the  silk 
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complete?.    Soma  make  a  flattened  wire,  gilded  on  (ueaide  onl;,  for  Ais  p  ., 

gilded  copper  wire  ia  also  made  for  this  use.    The  Chineae,  instead  of  flattnied  win. 
use  slips  of  gilded  paper,  wliich  they  interweave  in  their  stufib,  and  tvist  upon  aUlt 

1394.  Tht  hemtty  of  tUeer  eeeatima  tl  U  bt  mu:h  eraplai/eit  in  fumituTe,  and  the  saUM 
observations  which  were  made  with  respect  to  the  manufacture  of  gold  aiqdjr  also  to 
WDiks  in  this  metal.  Articles  which  e:q)erieDoe  much  wear  are  sonetimes,  and  often 
most  cconoaicall7,  purchased  of  solid  silver, 

1395,  An  important  branck  of  iht  butuutt  ef  llu  ftneral  tilttrittath  ia  the  making  of 
silver  ladles,  Bpoons,  forks,  sngar  bippers,  &a.,  which  fonns  an  independent  branch  of 
trade.  These  articles  are  moeil?  manufactured  in  London  by  manual  labour;  and,  as 
the  intrinsic  value  of  the  material  conaiitutes  a  ver?  large  portion  of  the  price,  Uic; 
oould  not  be  sold  at  the  usual  rate  of  the  metal,  but  in  coosequence  of  the  akill  acquired 
bj  men  exclusivelj  devoting  themsetves  to  tbia  particular  branch.  In  the  wholerale 
price  of  gold  aod  silver  plate,  the  worlunen's  wages  and  the  manufacturer's  profits  an 
combined  in  a  single  item,  always  entered  as  "  fashion ;"  for  instance,  a  doien  of  Nlvet 
teaspoons,  intended  to  sell  for  £3,  would  be  invoiced  thus — silver  £3  6a.  B4.,  duty  1*.  U, 
fashion  lit.  Of  course,  while  the  value  of  the  material  and  duty  are,  in  all  eases,  bo- 
oording  to  the  weight  of  the  article  and  the  onrrent  price  of  silver,  the  sum  charged  as 
lasbion  will  vary  exceedingly,  according  to  tlie  quantity  and  quality  of  the  workman- 
Bhip.  Articles  of  genuine  silver  are  always  stamped  as  such ;  but  persons  aro  ft«- 
quently  deceived  by  seeing  a  stamp  on  th«Q,  somewhat  similar,  though  not  id^tieal 
with  the  true  one. 

1899.  Thef/iUmeing  u  a  Hit  of  Ike  vnud  artkUi  in  tiher  required  to  flimmh  the  tahle: 


Dithviand  co 
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T  in  the  present  usual  stjie  of  chasing;  half 
richly-chased  sQver  cake  basket. 


L 


Af*-  SMi  >W  f  Iflver  ModleMleka  in  tbe  pTMcnt  luod  Biyla. 


IMS.  ^.  605  ar«  eilTW  diihes  and  coT«n. 


1>M.  Fig.  aw  m 
fatten;  t,drMi<dMi 

1400.  Tlf  fT«X  ynM  ^ 
(nn  n(«  H  uic  arl  tffUimg,  m 
oruv  other  natal!  wdh  t  Uiin 

1401.  i^nici  jddtimr  traa  the 
natkod  ikat  itm  wnpured,  and 
■Mted  «  baniahiai  dawD  Bpoa  tba 
bMM4  avAM  or  wpfiCT  or  bras 
liatoa .  aftef  ihej  ware  toiriicd, 
«eM(ro  Ivnra  of  leaf  ailvar,  «rtuah 
Ikaa  sdlwrad  iimly  to  the  metal  b& 
Death,  and  was  polished  t^  the  ac- 
tMM  oir  the  bturahisr ;  but  thia  pro- 
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BtUe  pei»t«eitc«,  from  the  ibinaeta 
oC  tbe  leaTea  ;  nor  could  the  join- 
aca  of  UwM  be  alwaTS  peifectlj  eosMakd. 
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1402.  A  much  superior  kind  of  pLaiing  is  now  employed  in  England,  and  was  tkd  in- 
vention of  a  manufacturer  at  Sheffield,  where,  and  at  Birmingham,  it  is  practised  to  a 
great  extent. 

By  this  mode  an  ingot  is  formed  of  an  alloy  of  copper  and  brass  with  a  thick  plate  of 
siber  attached  to  it,  and  this  ingot  is  rolled  out  by  a  flatting  mill  to  any  thinness  re- 
quired, the  silver  continuing  to  cover  every  part  of  the  surface  of  the  extended  sheet. 
Great  care  is  of  course  taken  that  no  imperfections  in  the  silvering  should  happen,  as 
these  could  not  easily  be  remedied.  Heat  being' employed  in  the  process,  the  two  sor 
faces  of  the  silver  and  copper  are  intimately  united  by  ihsion,  although  the  temperature 
has  not  been  sufficient  to  melt. the  ingot ;  for  it  is  known  to  chemists  that  an  alloy  of 
two  metals  will  melt  sooner  than  either  of  the  metals  singly ;  soldering  has  therefore 
been  unnecessary.  These  plated  sheets,  being  now  prepared,  are  cut  and  hammered 
into  an  the  forms  required,  and  are  stamped,  by  dies  and  punches,  into  a  variety  of 
raised  ornaments,  which  are  connected  together  by  solder  so  as  to  produce  the  various 
articles  to  be  made.  To  strengthen  the  hollow  parts  out  of  sight,  they  are  filled  up 
with  solder,  so  as  to  give  the  whola  the  appearance  and  strength  of  solid  metal.  One 
of  the  most  usual  lirticles  of  plated  furniture  consists  of  candlesticks ;  and  as  the  busi- 
•nessiwas,  first,  to  imitate  the  forms  of  those  which  were  executed  in  silver,  they  were 
made,  at  first,  with  much  raised  work  that  had  many  points  and  projections.  A  fa- 
vourite fashion  in  these  was  one  of  the  orders  of  architecture ;  but  the  capitals  and 
square  pedestals  of  this,  with  the  various  mouldings,  were  ill  suited  for  plated  metal, 
as  the  silver  soon  wore  off  the  prominent  parts,  and  then  they  had  the  shabbiest  ap- 
pearance possible.  This  occasioned  the  manufacturers  to  change  the  designs;  tbe 
stems  were  made  plainer,  and  the  bases  round  or  oval,  with  other  improvements  more 

suited  to  the  nature  of  the  materi- 
al. Still,  plated  metal  did  not  gain 
much  respect  in  the  world  of  luxu- 
ry and  fashion  till  the  discoveiy  €ii 
making  silver  edges,  or  of  executing 
in  solid  silver  those  parts  which 
projected  most,  and  were  most  lia- 
ble to  wear ;  an  improvement  which 
added  extremely  to  the  durability 
of  the  imitation.  These  parts  are 
made  of  silver  rolled  out  extremely 
thin,  and  stamped ;  and  after  the 
inner  sides  have  the  hollows  filled 
with  solder,  are  then  bent,  and  at- 
tached to  the  parts  required.  It  is, 
indeed,  surprising  how  long  plated 
articles,  defended  with  silver  on  the  more  exposed  parts,  will  last  when  carefijOy  used. 
Figs.  607,  508,  609  are  examples  of  the  usual  style  of  plated  candlesticks. 

1403.  When  plated  goods  come  out  of  the  hands ^f  the  workman,  the  metal,  though  dean, 
is  of  a  dull  white  colour,  possessing  no  polish  whatever.  The  last  operation  is  the  &Kr- 
nishing,  which  is  generally  performed  by  women.  The  burnishing  tools  are  of  agate,  or 
similar  hard  stones,  with  smaller  ones  of  hardened  steel.  Should  any  accident  occur 
to  lay  bare  the  copper  in  any  particular  spot,  or  should  the  working  up  by  the  hammei 
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of  any  latent  blister  m  the  metal  produce  a  similar  defonnity,  the  workman  has  a 
edy  in  the  French  plating.    Having  scraped  or  scoured  the  place  quite  clean,  and  per- 
haps matted  or  roughed  it  a  little  with  a  tool,  he  places  upon  it  apiece  of  silver  redueed 
to  the  thinness  of  foil,  and  weU  cleaned :  holding  the  article  over  a  charcoal  fire,  and 
directing  the  heat  to  the  part  to  be  mended,  he  suffers  it  to  become  just  red  hot,  upon 
which  he  instantly  applies  a  burnisher  to  the  patch  and  rubs  it  for  a  fisw  minutes,  when 
it  will  be  found  to  adhere  so  completely  that  no  subsequent  operation  of  hammering  cir 
otherwise  will  remove  it.    It  is  to  the  burnishing  of  plate  that  it  is  indebted  for  that  rich, 
lustrous  appearance  so  peculiar  to  the  precious  metals.    In  some  silver  articles  there 
are  parts  represented  in  matted  or  dead  work  of  a  fine  white  ground,  and  mtxlucing  a 
pleasing  effect  when  contrasted  with  the  burnished  portions.    This  effect  of  matting  is 
produced  by  covering  the  subject  with  a  coat  of  pulverized  charcoal  and  saltpetre,  and 
often  heating  it  until  red  hot  over  a  charcoal  fire,  quenching  it  in  a  pickle  of  sal  enixon. 
In  some  of  the  very  rich  and  massy  pieces  of  plate,  the  figures,  instead  of  being  stamped 
and  embossed  in  sheet  metal,  are  cast  from  designs  m<^elled  expressly  by  celebrated 
artists  in  wax,  and  copied  in  plaster  of  Paris.     The  London  g^d  and  silyer-amitlia 
sometimes  employ  first-rate  talent  in  this  way.  , 

1404.  When  plated  goods  ere  to  he  engraved,  it  is  evident  that,  as  the  depth  of  the  en* 
graved  lines  would  cut  through  the  luaiting  and  expose  the  copper,  it  is  necessary  to 
let  in  a  thin  plate  of  silver  at  the  part  where  the  engraving  is  required ;  but  this  is  done 
so  ingeniously  that  the  joining  is  not  seen. 

1405.  From  this  description  of  plated  articles  xnaj  be  perceived  the  great  neoesaity 
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'•  IbT  aTotding  any  eircumstaQces  in  cleaning  them  that  Bhoi  Id  Bcratch  or  rub  oft  th« 
rilTering,  which  ia  extremely  thin,  not  equal  to  the  finest  graved  line. 

1406.  //  is  much  to  he  regrtUed  that  tiher,  which  u  nueepHbU  of  $o  fine  a  poluh,  and  of 
which  the  Uutre  ami  the  colour  are  $o  beautiful,  ie  $o  liable  to  tarmehy  an  effect  which  ha|>> 
pens  to  8<^d  silTer  and  silrer  plate  equaUy.  This  change  is  occasioned  t^  the  sulphur 
of  the  sulphoretted  hydrogen  gas,  a  small  quantity  of  which  is  always  present,  more  or 
less,  in  the  atmosphere.  This  sulphur  combines  with  an  extremely  thin  coating  of  the 
external  part  of  the  silver,  thus  forming  sulphuret  of  silver,  a  substance  which  is  of  a 
blackish  brown  hne.  The  tarnish  can  only  be  removed  by  taking  off  the  whole  of  the 
solphBiet  so  formed,  and  therefore  a  considerable  portion  of  the  actual  silver  of  the 
plated  articles  is  destroyed  in  removing  the  tarnish.  •  It  is  important  to  understand  that 
the  tarnish  is  not  something  added  to  the  metal,  leaving  it  as  before,  but  the  metal  it- 
self changed.  The  thinnest  coating  of  any  substance  which  may  be  easily  removed, 
as  gum  arable  or  isinglass,  will  prevent  the  tarnishing,  by  keeping  off  the  air  from  th« 
soriaoe ;  and  this  may  famish  a  hint  for  preserving  silver  in  its  original  brightness  when 
it  is  necessary  to  pot  it  away  for  any  length  of  time. 

1407.  WltiU  on  the  tubject  of  pUUe^  it  is  necessary  again  to  advert  to  what  has  been 
noticed  in  the  Section  of  "  Materials  of  Furniture,"  under  the  name  of  German  silver  and 
British  flaie,  respecting  which  the  most  extraordinary  degree  of  pufiing  and  quackery 
is  at  present  practised^  and  which  it  is  essential  that  we  should  guard  our  readers  against. 
We  mentioned  that  the  composition  of  these  alloys  is  zinc,  copper,  and  tin,  and  in  one 
caned  nickel  sUwery  it  is  said  there  is  a  little  nickel,  but  no  silver.  The  manufacturers 
have  the  assurance  to  assert  that  these  alloys  are  quite  equal  to  silver  itself;  but  the 
fact  is,  that  in  their  best  state  they  are  only  equal  to  badly-cleaned  or  somewhat  tar- 
nished silver,  and  never  equal  the  beauty  of  that  metal,  nor  of  any  metal  properly  phited 
with  silver.  It  is  true  that,  being  solid,  or  the  same  throughout,  they  do  not  show  any 
other  metal  on  the  edges  in  wear,  as  in  the  case  of  copper  plated  with  silver,  and  in 
some  cases,  where  they  are  kept  well  cleaned,  they  have  their  use,  as  far  as  relates 
to  economy.  With  respect  to  their  being  absolutely  free  from  all  deleterious  ingredi- 
ents, we  believe  this  statement  to  be  incorrect,  and  that  the  hardest  and  best  of  them 
will  be  found,  on  analysis,  to  contain  copper,  although  the  quantity  may  be  too  small  to 
canse  any  alarm  as  to  its  use. 

1408.  Electro-plating,  the  new  process  of  silver-plating  by  means  of  the  galvanic  bat- 
tery, we  mentioned  nnder  '*  Gilding,"  and  it  is  applied  with  peculiar  success  to  cover- 
ing articles  with  silver,  so  as  to  equal  the  best  of  the  other  methods  of  plating  in  ap- 
pearance at  least,  and  at  less  expose.  This  method  has,  likewise,  this  advantage,  that 
oU  plated  articles,  which  have  been  worn  so  that  the  copper  is  exposed,  and  which 
could  not  be  replated  by  any  former  process,  can  by  this  be  restored  to  their  first  ap- 
pearance. This  may  be  easily  understood  by  considering  the  process  of  Shefiield  pla- 
ting, which  is  such  that  the  ornaments  are  forced  up  after  the  plating  is  completed,  and 
therefore  fresh  silver  cannot  be  applied  to  them ;  but  in  the  electro  process,  the  whole, 
omamenu  and  all,  being  merely  plunged  into  the  metallic  solution,  the  most  complies* 
ted  enrichments  are  as  easily  covered  with  silver  as  the  plainest  work.  In  electro-pla- 
ting, new  articles,  instead  of  copper  as  a  ground  to  plate  upon,  a  white,  silvery-looking 
alloy  is  employed,  of  the  kind  (»lled  nickel  silver,  pr  albata,  which,  from  its  white  oof 
oar,  does  not  appear  so  much  when  the  edges  are  worn  as  copper.  The  advantages  of 
this  mode  of  plsaing  are  so  great  that  it  will,  in  all  probability,  effect  a  complete  revo- 
lution in  the  art. 

1409.  The  slight  silvering  given  to  certain  articles,  as  the  faces  of  clocks  and  barom- 
eters, buttons,  and  similar  things,  is  effected  by  dissolving  silver  in  some  acid,  and 
occasioning  a  precipitation  of  it  upon  the  surface  of  the  metal,  which  is  almost  always 
copper  or  brass.  But  though  some  of  these  modes  of  silvering  look  well  when  burnished, 
they  soon  wear,  from  the  thinness  of  the  coating  of  silver.  The  silvered  faces  of  clocks 
will  not  bear  cleaning,  and  therefore  tliey  are  varnished.  A  slight  mode  of  silvering, 
sufficient  for  some  purposes,  as  the  engraved  breast-plates  for  cofllns,  is  produced  in 
the  following  manner :  two  parts  of  silver  powder  precipitated  from  a  nitric  solution  of 
common  salt,  one  part  of  alum,  and  two  parts  of  cream  of  tartar.  These  ingredients 
are  made  into  a  sort  of  paste  with  water.  After  cleaning  the  copper  thoroughly,  this 
paste  is  rubbed  upon  it  by  means  of  the  finger  covered  with  soft  leather  or  fine  muslin. 
When  the  piece  is  sufficiently  whitened,  it  may  be  polished  by  the  application  of  a  bhff 
powdered  with  caJetned  hartshorn  or  a  little  Spanish  white. 

1410.  Tie  prodigious  increase  of  the  quantity  of  plate  manufactured  in  England  is  a  stri- 
iing  proof  of  the  progress  of  luxury.  In  1828  (according  to  a  statement  made  by  Mr. 
l/asJrJnson  in  the  House  of  Commons)  the  essay  duty  on  plate  amounted  to  £106,000 
for  17,790  lbs.  of  gold  and  1,186,973  lbs.  of  silver  manufactured  into  plate  in  one  year. 
This  is  foor  times  the  amount  of  the  precious  metals  manufactured  in  France,  and  is 
nektm&A  even  equal  to  one  third  of  all  that  is  manufactured  in  Europe. 

[The  manufacture  of  silver  plate  in  every  variety  of  pattern  and  finish  is  conducted 
ia  the  United  States  on  an  extensive  scale,  which  is  annually  increasing.    To  such  per 
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fection  has  this  art  been  cultivated  in  America,  that  yery  little  silver  plate  is  now  m 
ported,  and  of  late  the  patterns  of  table  articles  introduced  by  silversniiths  in  this  earn 
try  have  been  imitated  and  adopted  in  London,  as  superior  in  taste  and  eleganos  tc 
those  of  British  manufacture. 

The  style  for  silver  cups,  dishes,  and  other  fashionable  articles  for  table  use,  wfaiob 
is  usually  known  as  the  square  pattern,  and  by  which  they  are  made  to  assume  hexa(^ 
nal  and  octagonal  foims,  flee.,  was  first  introduced  at  the  extensive  manufactoiy  of  Gi3e, 
Wood,  <Sl  Hughes>  of  New- York,  who  are  among  the  largest  ho|iises  in  the  trade  in  this 
country,  .and  who  are  favourably  known  in  Burope.  Thu  American  pattern,  a  decided 
improvement  upon  all  the  old  English  styles,  is  now  found  to  grace  the  tables  of  the 
nobility,  and  even  royalty  itself,  in  the  mother-country. 

Silver  spoons,  which  are  found  in  almost  every  family  in  America,  conflftitute  an  ar- 
ti<de  of  very  extensive  manufacture,  and  some  fourteen  years  since,  Mr.  Gale,  of  the  finn 
just  named,  invented  and  patented  an  improvement  in  their  manufacture,  by  which  the; 
can  be  afforded  at  a  much  lower  price  than  formerly,  which  has  resulted  in  bringrag 
silver  spoons  mto  almost  universal  use.  His  patent  is  now  expired,  and  the  isaproit- 
ment  is  in  general  use  both  in  Europe  and  America. 

The  absence  of  any  general  law  for  assaying  the  precious  metals  in  this  countnr  ii 
felt  and  deplored  both  by  the  respectable  venders  and  the  purchasers  of  |date.  iht 
stamps  usually  found  upon  articles  of  silver  or  gold  are  nothing  more  than  the  initnls 
of  the  manufacturer,  and  upon  his  integrity  alone  can  reliance  be  placed  as  to  the  parity 
of  Uie  metal,  there  being  no  assay  duty,  nor  sworn  assayer  to  prevent  frauds.  Nor  do  the 
•tamps  upon  silver  plate  give  any  indication  of  their  relative  purity,  all  the  degrees  of  al- 
loyed metal  being  stamped  alike.  So  also  with  articles  manufactured  of  gold ;  thon^ 
these  are  often  marked  twenty-two  carats  fine,  yet,  when  subjected  to  the  tottcli->8tone,or 
exposed  to  analysis,  great  frauds  are  often  detected,  and  for  which  there  is  no  legal  rem- 
edy. The  only  safety  for  the  purchaser  in  silver  or  gold  plate  is  by  selecting  a  mam- 
factnrer  whose  reputation  afibrds  a  guarantee  against  wilful  deception. 

Whether  the  policy  of  imposing  no  restriction  upon  debasing  the  precious  metals  in 
the  manufacture  and  sale  of  silver  and  gold  plate  is  wiser  than  the  strict  inquiiy  and 
rigid  examination  by  assayers,  as  in  th^  countries  of  the  Old  World,  it  is  perhaps  not 
easy  to  decide.  The  absence  of  legally  appointed  assayers  may  be  compensated  in  part, 
by  both  the  vender  and  purchaser  agreeing  to  subject  the  articles  to  the  examination 
of  some  skilful  artificer  worthy  of  <^nfidence ;  and  hence  there  are  found  in  most  of 
the  American  cities  gentlemen  who  devote  themselves  to  the  private  business  of  as* 
saying,  whose  certificate  and  stamp  are  sought  by  those  who  are  particular  as  to  the 
purity  of  their  plate. 

The  amount  of  plate  manufactured  in  this  country  for  home  consumption  and  expor- 
tation is  very  large,  but  there  being  no  assay  duty,  it  is  impracticable  to  ascertain  its  ex- 
tent with  any  degree  of  accuracy.  Hence  no  comparison  can  be  instituted  with  the 
amount  manufactured  in  other  countries. 

Silver  plating  is  not  practised  in  America  to  any  great  extent,  for  the  market  is  well 
supplied  with  silver  plated  ware  from  the  manufactories  of  Birmingham  and  Sheflleld, 
which  are  sold  here  cheaper  than  they  could  be  made.  The  new  arts  of  electro-plating 
and  gilding  have  been  introduced,  but  are  not  likely  to  come  into  general  use.! 


CHAPTER  XVIII. 

ON  CUTLBBY. 

Uin>BB  the  head  of  cutleiy  are  comprised  all  cutting  instruments  of  iron  or  stoei,  as 
knives  and  forks,  scissors,  razors,  &c. 

Sect.  I. — knives  and  forks,  with  VAkicus  cutting  instbukents. 

1411.  So  familiar  are  we  at  present  with  the  use  of  knives,  forks,  and  other  imple- 
ments for  cutting  up  and  assisting  us  to  eat  our  food,  that  many  persons  have  litUe  idea 
how  modem  are  these  inventions ;  and  it  is  curious  to  contemplate  what  must  have  been 
the  condition  of  society  before  they  were  in  common  use.  The  history  of  knives  and  fortn 
alone  would  furnish  matter  for  an  interesting  essay ;  we  can  only  touch  upon  a  few 
points  that  may  tend  to  fix  in  the  mind  the  relative  importance  of  this  portion  of  domea- 
tic  furniture.    If  we  look  to  those  insulated  tribes,  now  few  in  number,  that  have  not  yet 
acquired  the  use  of  metals,  we  perceive  that  their  knives  are  foimed  of  sharp  apfinters 
of  certain  stones,  and  of  shells.    Selected  splinters  of  flint,  and  particularly  of  obsidian, 
have  sharp  edges ;  and,  when  fixed  in  bandies,  make  cutting  instruments  mach  better 
than  might  be  supposed  by  those  who  have  not  seen  them ;  they  are,  however,  yrery  lar 
inferior  to  those  of  iron  in  point  of  strength  and  durability,  being  extremely  brittle,  an^ 
incapable  of  being  sharpened— for  it  is  only  the  natural  thin  edges  of  the  splinter  that 
w31  serve  to  cut.    These  were  the  sole  cutting  irMruments.  in  possession  of  the  in* 
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halHluito  of  the  siimerooB  istoods  in  the  Paoiiio  Ocean  proTknuly  to  their  dieoovery ; 
and  from  the  remams  of  spear  heads,  called  CeltSf  made  of  flmt,  dof  up  in  Britain,  the 
Aborigines,  vioefer  thej  wbre,  had  not,  in  all  probability,  the  nse  of  iron. 

141 S.  Irm^gUkoufh  the  best  matefid  Jiited  for  the  purpoee  of  making  edge  tooUt  and  now 
the  ckeapeet  ad  meet  ahumdant  of  the  metaU,  toae  not  the  firet  emnhyed.  It  is  never  found 
in  the  eaith  in  its  metallic  state,  like  some  other  metals,  as  gfold,  silver,  and  copper,  and 
the  art  of  eztraeting  it  from  its  ores  is  one  that  supposes  a  considerable  advance  in 
ctvilisasioa.  Copper,  hardened  by  tin,  and  various  other  kinds  of  brass  and  bronxe,  ap- 
pear to  have  been  the  materials  of  which  all  the  warlike  weapons  and  instruments  foi 
domestic  purposes  among  the  most  ancient  Greeks  were  formed.  In  the  deacriptton  of 
the  Trojan  war  by  Homer,  no  mention  is  made  of  iron  or  steel ;  but  the  swords,  jave- 
lias,  and  armonr  were  of  brass ;  and  it  has  henoe  been  doubted  whether  iron  was  known 
ia  Greece  at  that  period.  We  find,  however,  that  the  Romans  were,  from  the  first,  not 
only  possessed  of  iron,  but  that  they  at  an  early  time  made  knives  of  that  metal  for 
car?iBg  their  meat,  and  among  them  the  office  of  doaaestic  carver  existed  in  great  fam- 
ilies  as  in  later  times. 

1413.  Among  modem  nations,  England  eeemt  to  have  been  pre-eminent  in  the  manufac- 
tare  of  knives,  and  though  previously  to  the  reign  of  Elizabeth  many  were  unported,  yet 
then  London  was  the  place  where  the  best  cutlery  was  made,  although  some  other  towns, 
as  Sheffield,  Woodstock,  and  Salisbury,  were  its  rivals.  The  most  ancient  kind  of 
knives  were  of  the  sort  called  eaee  knivee,  having  the  blade  stuck  in  the  handle  like  desk 
penknives,  and  whk^  require  to  be  kept  in  a  ^eath.  Coarse  knives  of  this  kind,  termed 
tokittleef  were  manufactured  at  Sheffield  in  1576,  and  were  sold  at  the  low  price  of  one 
penny ;  and  at  this  time  and  earlier,  that  town  was  celebrated  for  its  cutlery.  At  what 
date  the  simple  and  efihctive  contrivance  was  invented  by  which  knives  are  made  to 
shut,  as  daap  knives  and  common  penknives,  does  not  appear ;  but  they  are  mentioned, 
in  1650,  as  having  handles  of  iron  covered  vdth  horn,  tortoise-shell,  dee. 

1414.  Forks  are  a  much  later  moention  than  knioes.  According  to  Professor  Beckman, 
tbey  were  probably  fiiat  nsed  by  the  Italians  about  the  end  of  the  fifteenth  century. 
They  were  unknown  to  the  ancients,  none  being  met  with  among  the  fhmitore  of  Her- 
edaneom  and  Pompeii ;  and  the  Chinese,  to  this  day,  use  two  small  sticks,  something 
like  a  cedar  pencil,  called  chop  sticks,  for  picking  up  the  morsels  of  meat  from  the  plate. 
Before  the  use  of  forks  in  Europe  the  fingere  were  often  made  to  perform  the  service 
now  rendered  by  them  so  much  more  readily,  as  well  as  decorously.  The  use  of  forks 
was,  at  fint,  considered  by  many  an  unnecessary  loxmry,  and  as  such  they  were  forbid- 
den ia  certain  convents.  At  first  they  had  only  two  prongs  of  iron,  but  now  have  fre- 
quently three,  and  in  a  certain  kind  derived  from  the  French,  called  spoon  forks,  they 
have  four  or  five  prongs,  and  these  are  always  of  silver.  The  first  necessity  for  the  nse 
of  a  fork  would  probably  be  felt  by  the  carver,  and  the  oldest  carving  fork  known,  be- 
longing to  Henry  IV.  of  France,  is  still  preserved  in  the  castle  of  Pau.  It  is  of  steel, 
has  two  prongs,  and  is  of  length  and  strength  sufficient  to  secure  a  baron  of  beef. 

1415.  The  earUest  distinct  mention  of  the  estaUished  use  of  forks  occurs  in  a  curious 
passage  of  Coryates* ''  Crudities,''  a  singular  book  of  travels  published  in  1611.  The 
aothor  says,  <*  Here  I  will  mention  a  thing  that  might  have  been  spoken  of  before  in 
the  discourse  of  the  first  Italian  towns  *,  I  observed  a  custom  in  all  these  Italian  cities 
and  towns  through  which  I  passed  that  is  not  used  in  any  other  country  that  I  saw  in 
my  travels,  neither  do  I  think  that  any  other  nation  of  Christendom  doth  use  it,  but  only 
Ital^.  The  Italians,  and  also  most  strangera  that  are  cormorant  in  Italy,  do  always,  at 
their  meals,  use  a  little  fork  when  they  cut  their  meat.  For  while  with  their  knife, 
which  they  hoM  with  one  hand,  they  out  the  meat  out  of  the  dish,  they  fasten  their 
fdks,  whidi  they  hold  in  the  other  hand,  upon  the  same  dish ;  so  that  whosoever  he  be 
that,  sitting  in  the  company  of  any  others  at  meals,  should  unadvisedly  touch  the  dish 
of  meat  w&h  his  fingen,  fhnn  which  all  the  table  do  cut,  he  will  give  occasion  of  of- 
fence unto  the  company,  inasmuch  as  that  for  his  error  he  shall  be  at  least  browbeaten, 
if  not  reprehended  hi  words.  This  form  of  feeding,  I  underatand,  is  generally  used  in 
plsees  of  Italy,  their  forkes  being,  for  the  most  part,  made  of  iron  or  steel,  and  some  of 
silver,  but  those  are  only  used  by  gentlemen.  The  reason  of  this  their  curiosity  is,  be- 
eanse  the  Itadian  cannot  by  any  means  endure  to  have  his  dish  touched  with  fingers, 
seeing  ail  men'a  fingen  are  not  ahke  clean.  Hereupon  I  myself  thought  good  to  hni- 
tate  the  Italian  fiishion  by  the  forked  cutting  of  meat ;  not  onfy  while  I  was  in  Italy. 
but  also  in  Germany,  and  oftentimes  in  England  since  I  came  home ;  being  once  quip- 
ped lor  the  fieqnent  using  of  my  forke  by  a  certain  learned  gentleman,  a  familiar  friend 
of  miiie,  one  Mr.  Laurence  Whitaker,  who  in  his  merry  humour  doubted  not  to  call  me 
at  table  fwrdfer,  only  for  using  a  forke  at  feeding,  but  for  no  other  cause."    It  would 

Irom  the  foregoing  passage,  that  for  each  guest  to  put  his  fingers  into  the  dish 
no  "  curiosity'*  in  England  360  yeare  ago,  any  more  than  it  is  at  present  in  Turkey 
aH  parts  of  the  East.    We  read  stiU  in  the  accounts  by  traveUere  of  Arabian  man- 
of  the  host  expressing  his  attention  to  his  guests  by  helping  them  with  his  fingers 
to  <dio  ee  raoTsels  of  meat,  even  Arom  his  own  plate. 
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1416.  'ITu  most  ordinary  and  cheapest  table  knives  are  made  of  common  steel ;  but  tkt 
\est  table  knives  are  maile  of  shear  steel ;  and  the  words  **  shear  steel"  are  geaeraj^ 
stamped  upon  the  blades.  The  tang,  or  part  that  goes  into  the  handle,  is  made  oif 
iron  welded  to  the  steel  blade,  which,  when  finished  by  the  smith,  is  heated  red-hot, 
and  plunged  into  cold  water  to  harden  it.  It  is  afterward  tempered  down  to  a  blae  col* 
our,  and  is  then  ready  for  the  grinder. 

1417.  Forks  are  generally  a  £stmct  branch  of  manufacture.  The  prongs  are  first  fonned 
by  a  stamp  that  ci»ts  them  out,  and  they  are  afterward  filed  up,  and  then  hardened  and 
tempered.  The  forks  are  purchased  from  the  fork-makers  by  the  manufacturers  of  ta- 
ole  knives,  who  put  them  into  handles 

1418.  Handles  of  knives  and  forks  are  made  of  wood,  ivory,  box,  horn,  silver  plate, 
silver,  dec.  Stags*  horn  makes  very  durable  handles,  the  surface  of  the  horn  being  left 
in  its  natural  state ;  these  are  often  used  for  large  carving  knives.  Handles  made  of 
the  horn  of  the  ox  are  generally  dyed  black,  and  ornamented  with  a  great  variety  of  pat- 
terns, by  means  of  pressing  them  between  two  dies  after  having  been  softened  with 
hot  water.  They  are  liable  to  injury  from  being  dipped  in  hot  water,  as  the  grain  rises, 
and  completely  spoils  their  beauty.  Bone  handles  are  made  of  the  shank  bone  of  the  ox, 
and  the  thickness  of  the  solid  part  of  the  bone  is  never  suflicient  to  make  the  handles 
equally  thick  with  those  of  ivory.  Some  of  the  bones  are  very  dense  and  hard,  bat  they 
do  not  keep  their  colour  like  ivory.  To  correct  this  defect,  they  are  sometimes  dyed 
green.  The  best  handles  of  knives  for  common  use  are. made  o£  ivory ;.  and  the  beauty, 
durability,  and  comparative  cheapness  of  the  material  may  well  recommend  it  to  those 
respectable  tables  where  silver  is  not  always  used.  Handles  of  wood  are  now  very  little 
used. 

1419.  Handles  of  table  knives  'are  made  in  two  ways,  either  by  drilling  a  hole  in  the  han- 
dle, and  cementing  into  it  the  tang  of  the  knife,  or  by  making  the  handle  in  two  ports, 
each  of  which  is  laid  on  the  sides  of  the  tang,  in  that  case  made  flat,- the  whole  being 
riveted  together  to  form  the  handle ;  this  \b  .called  scale  tang.  In  the  first  mode  the  tang 
is  simply  cemented  in  with  melted  resin  mixed  with  fine  ashes,  as  in  the  case  of  the  best 
ivory  handles,  where  there. is  no  appearance  of  pins  or  rivets ;  or  a  stronger  method  is 
to  drill  a  hole  quite  through  the  handles,  and  to  run  the  tang  through  and  rivet  it  on  the 
opposite  end ;  this  is  called  thorough  tang,  and  is  the  best  for  use,  as  the  blade  then 
rarely  separates  from  the  handle.  There  is  an  improvement  made  lately  called  balmice 
knives ;  in  those  the  haft  is  perforated  considerably  deeper  than  is  required  for  ther^ 
ception  of  the  tang  of  the  blade,  and  a  piece  of  lead  is  inserted  in  the  bottom  of  the  hole, 
the  blade  having,  at  the  same  time,  a  projecting  shoulder  near  the  handle.  By  this  con- 
trivance the  knife,  when  laid  upon  the  table,  rests  upon  the  handle  and  shoulder,  the 
Uade  never  touching  the  cloth,  as  in  conunon  knives. 

1420.  To  guard  the  hand  against  any  accidental  sli^  of  the  knife  in  carving,  modern  carr* 
ing  forks  have  a  very  useful  addition,  which  consists  of  a  small  spur  working  upon  a 
spring  in  the  swell  of  the  shank,  and  capable  of  being  thrown  up  at  a  right  angle  with 
the  instrument,  so  as  to  catch  the  knife  should  it  slip. 

1421.  The  blades  of  fruit  knives^  instead  of  being  made  of  silver,  are  often  of  steel 
plated  with  silver ;  and  these,  of  course,  are  much  cheaper.  In  plating  these  the  steel 
knives  are  first  scoured  bright  and  dipped  into  melted  tin,  being,  in  fact,  tinned.  Silver 
foil  is  folded  round  it  and  rubbed  down  close,  and  made  to  adhere  by  passing  a  solder- 
ing iron  over  it ;  after  this  the  whole  is  exposed  to  heat  over  a  clear  fire  to  flux  the 
tin.  Lastly,  the  surface  is  cleaned  and  polished.  Electro-plating  will  probably  be  wp- 
plied  to  this. 

1422.  Forks  are  now,  at  the  best  tables,  generally  of  silver,  except  when  they  are  plated 
on  steel,  which  latter  is  far  preferable  in  appearance  to  the  British  plate  or  German  sil- 
ver, but  docs  not  wear  so  well. 

1423.  Knives  arul  forks  are  frequently  too  much  worn  in  the  cleaning  by  the  common  method, 
A  lathe  and  wheel,  charged  with  knife-cleaning  composition,  would  insure  a  saving  of 
time  in  the  proportion  of  five-sixths ;  that  is,  an  hour's  work  might  with  this  machine 
be  done  in  ten  minutes,  and,  if  care  be  used,  with  less  wear. 

1424.  Knife  sharpeners. — Every  person  accustomed  to  carving  must  have  felt,  upon 
occasion,  the  great  inconvenience  of  a  blunt  knife,  and  the  advantage  of  one  that  has  a 
good  edge.  The  common  steel  used  by  the  butchers  is  well  known ;  but  it  is  an  inele- 
gant instrument  to  be  seen  at  table,  and  requires  great  dexterity  to  use  it  eflTectualty. 

Several  attempts  have  been  made  to  invent  a  method  of 
sharpening  a  knife  expeditiously,  and  without  prodocinie 
any  annoyance. 

1425.  Felion's  patent  sharpener  consists  of  two  steel  cylin- 
ders, placed  parallel  to  each  other,  and  revolving  upon-tiieir 
axis.   Each  cylinder  has  projecting  rings  of  hard  steel,  the 
edges  of  which  are  grooved  finely.    The  edges  of  the  rings 
_____^^^_^_^        in  the  opposite  cylinders  overlap  each  other  a  little,  as  at 
fW.ftio.  b,fig.  510,  by  the  rings  of  one  cylinder  falling  between 
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tteae  vi  the  other,  if  the  edge  of  a  knife  be  drawn  from  hilt  to  point  between  the 
^linden  at  their  juBi^on,  a  good  edge  will  be  given  to  it  by  the  action  of  the  sharp 
grooves  on  the  rings,  which  act  like  a  file. 

1436.  WeMltjf's  hnfc  9kmiy€ntr  differs  from  the  last  in  consisting  of  two  sets  of  straight 
hars  opening  to  an  angle,  and  having  the  insides  ^ooved  like  a  file :  the  knife  to  be 
sharpened  is  drawn  between  them,  like  the  last. 

1427.  SeUiort. — ^The  beauty  and  elegance  of  polished  steel  is  displayed  to  great  ad- 
vantage in  the  mannfacture  of  the  finer  kinds  of  scissors.  These  are  made  of  the  best 
cast  steel,  and  are  very  highly  polished.  Frequently  they  are  curiously  and  beautifullv 
ornamented  by  blueing  and  gilding  with  studs  of  gold,  dec.  Often,  the  handles  are  of 
mother-of-pearl.  The  shanks  of  scissors  are  frequently  ornamented  with  rich  oj>en 
work,  or  embossed  figures,  elegantly  executed.  Some  of  the  filigree  shank  scissors  at 
Dnesent  in  fashion  are  wrought  with  great  labour  and  ingenuity,  often  occupying  an  in* 
dostrious  workman  two  or  three  weeks  upon  a  single  pair  in  boring  and  filing  out  the 
design. 

The  blades  are  made  separately,  without  any  regard  to  their  being  in  pairs ;  they  are 
afterward  filed  and  paired.  Very  large  scissors  have  their  blades  only  of  steel.  Of  late 
vast  numbers  of  scissors  of  low  prices  have  been  made  of  cast  iron  instead  of  cast  steel ; 
ind  many  of  them  do  su£Sciently  well  for  common  purposes,  but  are  not  to  be  depended 
;apon  either  in  their  material  or  workmanship. 

14*t8.  8)uaT9  differ  from  scissors  in  being  made  of  one  piece  of  metal  only,  the  two 
blades  being  connected  together  by  a  strong  spring  bent  like  a  bow,  whereas  scissors 
eonsist  of  two  pieces  of  metal  moving  upon  a  pin  as  a  centre.  The  spring  of  shears 
cao&ss  them  to  open,  and  the  force  of  the  operator  is  only  employed  in  shutting  them 
to  cot.  They  are  used  in  various  operations,  such  as  clipping  the  fleece  from  the  bodiea 
of  living  sheep.  We  shall  say  nothing  of  such  shears  as  are  used  for  dividing  sheets 
and  bars  of  metal,  some  of  which  will  cut  through  a  piece  of  iron  half  an  inch  thick. 

1429.  Penknives. — ^A  good  penknife  is  an  article  of  such  indispensable  necessity  with 
almost  every  individual  in  civilized  society,  that  it  is  no  wonder  uncommon  pains  have 
been  taken  for  the  attainment  of  perfection  in  its  manufacture.    They  are  made  nearly 
in  the  same  way  as  table  knives,  but  should  be  of  the  best  cast  steel.    Some  are  let 
into  hafts  for  d^k  knives ;  others  are  made  to  shut,  as  clasp  knives ;  and  one,  two, 
three,  or  more  blades  are  included  under  the  same  handle,  even  to  the  knife  with  a  hun- 
dred blades,  which  is  a  mere  curiosity.    Besides  the  gpodne&s  cf  the  Made,  something 
depends  upon  the  form  and  size  of  the  handle  ;  if  this  be  too  large,  the  knife  will  be 
clomsy  and  unmanageable ;  while,  on  the  other  hand,  if  it  be  too  small,  the  user  will 
want  that  proper  command  of  the  blade  which  is  essential  in  the  dexterous  and  success- 
ful cutting  of  a  quilL     In  general,  a  handle  rather  fuller  in  the  hand  than  those  of  most 
of  the  fancy  knives  will  be  found  preferable  for  use.    If  the  blade  be  too  broad,  it  will 
not  eftect  that  graceful  curve  required  in  the  pen ;  and  it  appears  to  be  a  good  way  to 
nu^c  the  under  side  of  the  blade  next  the  pen  a  little  curved  or  rounded,  that  it  may 
turn  easily.     In  the  handles  of  penknives  still  more  scope  is  afforded  for  the  exercise 
of  ingenuity  than  in  those  of  table  knives ;  stags'  horn,  black  horn,  mottled  or  white 
horn,  tortoisfe-sheU,  mother-of-pearl,  are  the  most  frequent  substances  employed,  and 
endless  are  the  forms  and  modes  of  decoration,  suited  to  all  wants  and  all  prices. 

1430.  The  be^t  cutlery  it  nanufactured  in  London^  chiefly  by  surgical  instrument  ma- 
kers. They  employ  superior  workmen,  and  reject,  during  any  part  of  the  process  of 
the  manufactare,  such  artieles  as,  from  slight  flaws,  cracks,  or  even  any  inferior  qnality 
in  the  steel,  may  be  objectionable.  Greater  attention  is  likewise  paid  to  the  quality  of 
the  steel,  and  to  the  accuracy  of  hardening  and  tempering  it.  Although  very  many  ex- 
cellent  articles  of  this  kind  come  from  manufactories  in  the  country,  what  is  town- 
made  is  most  to  be  depended  upon. 

Sect.  II. — obbeetationb  on  sHARPEmNS  cutting  instruments  in  general. 

J 431.  After  the  blades  of  cutting  instruments  have  been  formed,  an  edge  must  be 
given  to  them ;  and  the  same  process  must  be  performed,  should  that  edge  have  been 
eolirebf  destroyed  by  use  or  accident.    The  first  operation  is  grinding  by  means  of 
griitdsUnuBB,  coarser  or  finer,  adapted  to  the  nature  of  the  various  articles  to  be  ground. 
Grindstones  are  made  of  a  grit  sandstone,  and  the  best  come  from  Newcastle,  and  from 
Bilston,  in  Staflbrdshire.    The  edge  given  by  the  grindstone  is  exceedingly  rough ;  and 
aitboa^h  it  may  serve  for  many  coarse  purposes,  it  is  too  uneven  for  the  nice  cutting 
tooia,  and  theiefbre  a  smoother  edge  must  be  obtained  by  a  finer  grindstone,  and  then 
by  setting  on  a  hone.    Hones  are  of  different  kinds,  for  grinding  down  quickly,  or  foi 
priag  a  rery  fine  edge.    Of  the  former  is  the  Turkey  stone,  which  comes  from  Smyr- 
na, much  used  in  sharpening  carpenter's  tools  ;  as  also  the  Ayr  stone,  and  a  few  oth- 
en,  found  in  N.  Wales  and  Devonshire.    The  best  hone  we  have  for  giving  a  fine  edge 
Cs  razors  and  similaT  instruments  is  the  German  htme,  a  cream-coloured  stone  tt^ 
0tm»^m  from  the  slate  mountains  near  Ratisbon,  in  Germany,  and  is  sent  all  over  £u- 
nipe.    Oil  i»  nenerally  used  in  setting,  but  those  who  dislike  the  dirt  of  this  may 
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soip  and  water  witli  the  hone,  which  answen  neariy  as  well  as  <m1,  and  is  more  deaiii^ 
A  oertain  dexterity  is  essential  in  attempting  to  give  an  edge  on  the  hone,  whidi'il 
would  be  vain  to  describe  in  words ;  and  we  would  therefore  recommend  anyone  wiih 
ing  to  acquire  the  power  of  setting  their  own  razon  or  other  tools,  to  see  the  prooMt 
performed  1^  one  who  has  skill. 

SboT.  III. — EEKAEKS    ON   POLISHING    MBTALS. 

1481.**  ThefoUomng  remarks  upon  the  pcluldng  of  metals  are  given,  not  so  much  inMh 
their  connexion  with  the  cutler's  business  as  for  their  application  to  various  cases  id 
domestic  economy.  The  polishing  of  metals  differs  according  to  the  kind  of  metal  and 
the  kind  of  manufacture ;  nevertheless,  there  are  soiqe  general  principles  to  be  attend 
ed  to  as  being  common  to  all,  of  which  it  may  be  useful  to  have  a  clear  idea.  AH  pol 
ishing  is  begun,  in  the  first  instance,  by  rubbing  down  the  surface  by  some  hard  sub- 
stance that  will  produce  a  number  of  scratches  in  all  directions,  the  level  of  which  ii 
nearly  tiie  same,  and  which  will  obliterate  the  marks  of  the  file,  scraper,  or  turning  tool 
that  has  been  first  employed.  For  this  purpose  coarse  emery  is  used,  or  pumice  and 
water,  or  sand  and  water,  applied  upon  a  piece  of  soft  wood,  or  of  felt,  sldn,  or  some 
similar  material.  When  these  first  coarse  marks  have  been  thus  removed,  they  next 
proceed  to  remove  the  marks  left  by  the  pumice-stone  by  finely  powdered  pumioe-stonfl 
ground  up  with  oUve  oil,  or  by  finer  emery  and  oil.  In  some  cases,  certain  poliahins 
stones  are  employed,  as  a  kind  of  hard  slate,  used  with  water.  To  proceed  with  tha 
polishing,  still  finer  powders  are  used,  as  Tripoli  and  rotten-stone,  which  is  still  finer, 
and  is  found  only  in  Derbyshire.  Putty  of  tin  and  crocus  martis  are  also  used  for  high 
degrees  of  polish.  But  the  fact  is,  in  respect  to  polishing,  that  the  whole  process  con- 
sists merely  in  removing  coarse  scratches  by  substituting  those  which  are  finer  and 
finer,  until  they  are  no  longer  visible  to  the  naked  eye ;  and  even  long  after  that,  if  the 
surface  be  examined  by  a  microscope,  it  will  be  seen  that  what  appeared  without  ay 
scratches  is  covered  all  over  with  an  infinity  of  them,  but  so  minute  that  they  reqniie 
a  high  magnifier  to  be  discovered.  The  operator,  therefore,  who  understands  this  prin- 
ciple, wOl  know  how  to  vary  his  polishing  substances  according  to  the  nature  of  the 
article  he  wishes  to  polish.  It  is  quite  evident  that  his  polishing  material  must  be  aMe 
to  scratch,  in  a  coarser  or  finer  manner,  the  substance  he*  is  desirous  of  poiehing,  to 
wearing  down  is  only  effected  by  producing  minute  cuttings  or  scratches.  It  Is  evidenti 
also,  that  groat  care  must  be  taken  to  have  the  last  polishing  material  uniformly  fine 
for  a  single  grain  or  two  of  any  coarse  substance  mixed  with  it  will  produce  some  visi- 
ble scratches  instead  of  a  perfectly  polished  surface. 

See  remarks  on  polishuig  materials  in  Sect.  XVII.,  Book  V. ;  the  ooaisest  bemg 
emery,  sand,  glass-paper ;  the  next  in  degree,  brickdust,  washed  emery,  TYipoli ;  and 
the  finest,  rotten-stone,  whiting,  or  chalk,  putty  of  tin,  and  black-lead.  Oil  is  generally 
used  in  giving  the  highest  degree  of  polish,  and  the  greatest  care  is  necessary  to  im* 
vent  any  of  the  coarser  particles  getting  mixed  with  the  finishing  powders. 
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CONDITION  or  DOMESTIC  SEEVANT8,  AND  THE  OBLIGATION  OP  THBIE  SBEVICB  ;   1HBIB  QVAL 

1TIB8,  ETC.,  C0N8IDBEBD. 

Sect.  I.*— condition  oy  domestic  servants. 

I48tt.  Domestic  servants  are  a  class  in  society  no  less  essential  tu  its  welfiure  and  eea 
venience  than  ^e  equivalent  in  subsistence  and  money  which,  fbr  service  doney  thai 
class  receives,  is  essential  to  the  well-being  of  each  individual  belonging  to  it. 

1438.  In  no  era  of  time,  nor  in  any  state  of  social  lifi),  has  man  bemi  able  to  4itrpf— 
with  the  aid  of  his  fellow-creatures  without  losing  ground  in  his  yregroes  towards  civ 
ilization.  Mutual  assistance,  co-operation  among  men,  is  the  impeius  to  social  improve* 
Dient,  the  promoter  of  social  convenience.  So  great  has  the  necessity  ibr  it  erer  been, 
that,  in  countries  and  in  periods  in  which  this  could  not  be  the  efil^  ef  mutual  oenipael 
the  stronger  members  of  communities  imposed  it  by  force  on  the  weaker ;  and  henea 
the  origin  and  wrongs  of  slavery. 

1434.  Very  difiTerent  from  slavery  is  the  condition  of  domestic  serrsnts  at  the  prei^ 
ent  time  in  most  parts  of  the  civilized  world.  It  is  respectable  and  creditable.  It  Im 
tia  rights,  its  privileges,  which  give  it  a  character  of  ialopendenee,  notwithstandinf 
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tbe  lenn  "  survici'*  attached  to  it.  Public  laws  protect  thk  chws  of  the  British  com 
mnnity  from  injuiy  and  oppression,  apd  the  preTalent  doiaestic  ragidatiouB  and  habits 
all  tead  to  seeore  to  it  eveiy  requisite  comfort,  aad,  erea  more,  much  eigoyment.  In- 
dependence,  like  happiness,  is  idways  comparative.  There  Is  no  class  of  society  but 
has  its  power  "  to  will  and  to  do"  restricted  yaiiously  and  in  difieient  degrees.  Each 
class  and  eaek  iadiTidaal  oouiposing  it  is  under  subordination  of  some  kind  or  other ; 
and  each  acquiesces  in  its  necessity,  on  perceiving  it  to  be  based  on  principles  of  gen- 
eral utility  and  seouritj.  When  subordination  is  so  based,  society  must  be  both  gen« 
erally  and  iadiyidually  benefited.  Without  it,  what  would  be  the  state  either  of  pubUc 
or  private  life  ?  The  struggles  and  contentions  of  ungoveriM  passions,  the  clashtngs 
of  difiereot  interests,  the  wilfulness  of  the  powerful,  would  assail  and  overcome  all  the 
qoiet  and  peaceful  influences  of  domestic  life,  and  be  in  pezpetnal  opposition  to  the  or 
der  and  justice  by  which  society  is  held  together. 

1435.  Hardships  and  the  loss  of  indepeidenee  can  scarcely  be  considered  as  charao- 
terising,  in  this  ooontry  at  least,  the  state  of  domestic  service.  If  deficient  in  persoiial 
freedom,  it  is  exempt  from  great  anxieties  and  responsibUities ;  and  in  admitting  of 
ehange  txmk  ooe  service  to  another,  it  letters  no  individual  to  the  permanent  endurance 
•f  trials  peculiar  to  any  one  situation.  It  compels  no  one  to  an  undue  devotion  of  his 
strength,  nor  to  engage  in  any  excess  of  duty  beyond  that  which,  on  entering  a  service, 
he  vcMttutarily,  and  for  a  stated  compensation,  engages  to  perform.  It  does,  indeed, 
require  from  him  a  diligent  and  a  faithful  attention  to  the  duties  which  he  has 
undertaken ;  a  strict  regard  to  personal  deconun,  and  to  the  moral  obligations  of 
temperance  and  honesty.  Trials  of  patience  and  temper  he  may  experience ;  but  not 
in  a  greater  degree,  probably,  ^haa  his  superiors  may  have,  in  their  sphere,  to  en- 
couBter. 

1436.  The  principal  of  a  family  has  a  right  to  prescribe  certain  regulations  by  uriiieh 
hia  servants  are  to  govern  themselves.  There  can  be  in  diflferent  lamilies  no  complete 
UBifonuitj  in  these  domestic  regulations,  while  there  \b  neither  uniibrmity  nor  equality 
in  the  cireunistances  and  characters  of  those  who  fwm  social  conomunities :  in  every 
household  some  variations  of  habit  and  custom  must  be  expected ;  and  servants,  enter- 
ing new  situations,  will  be  disappointed  if  they  expect  to  meet  in  each  a  counterpart 
of  those  which  they  had  left.  They  must  conform  to  each  variety,  or  submit  to  the 
penalty  of  Ireqoent  dismissal.  There  can  be  no  proper  notion  of  domesl^ic  subordina- 
tion when  a  servant  permite  himself  to  reproach  his  eniployer,'  and,  which  is  not  unfre- 
quently  the  case,  with  some  such  expression  as  this:  **  I  have  never  been  used  to  that,'' 
or,  **that  work  did  not  belong  to  me  in  my  last  place."  Neither  has  he  any  right  to  ob- 
iect  should  his  master  prescribe  the  mode  in  which  he  is  to  perform  his  business ;  ami 
he  is  eepeciaUy  blameable  if,  at  the  same  time,  he  impertinently  rctortoi  '*  I  know  my  hu- 
siness,  and  am  not  come  here  to  learn.'' 

1437.  In  dea^btng  the  course  of  domestic  business,  the  object  herein  is  not  to  loaik 
the  Unufcs  of  each  servant's  province,  as  if  he  was  not  subject,  in  the  main,  to  the 
wishes  of  his  master,  or  to  the  convenience  of  the  family  whom  he  serves ;  but  gov- 
erned, as  it  were,  by  preBmptive  regulations,  to  whiob,  as  a  code  of  domestic  laws,  he 
may  apfieal  for  his  justifioalion  when  inclined  to  disobt^  orders  given  him.  On  the 
c»ntrajy,  the  intention  of  this  work  is,  after  setting  forth  the  oondition  and  usual  treat- 
ment of  servants,  to  present  a  manual  of  domestic  knowledge  and  of  household  prac- 
tice, to  which  inexperienced  housekeepers  and  servante  may  alike  refer,  when  seeking 
to  know  the  details  in  each  branch  of  household  duty,  and  the  mode  in  which,  in  aU 
general  eases,  household  work  is  distributed  throughout  the  establishment. 

1438.  The  suggestions  and  details  thus  brought  together  may  be  respectively  useful 
to  master  and  servant,  without  affording  pretext  to  either  for  the  omission  of  any  part 
i)i  thor  mutual  obligations,  or  for  any  breach  in  their  mutual  compact. 

Sect.  n.-^orALiTiEs  of  saavxirrs. 

1439.  £i«erMfl/»,  g«it<ra%,  we  look  for  the  essential  qualities  of  inUgrityy  sobriety f 
€i€ax^mu9^  aiul  general  pro^rieiy  in  manner  and  dretSf  together  with  the  knowledge  <n 
the  duties  in  their  respective  departments  of  household  business  which,  on  being  hired, 
thej  professed;  whence,  besid^  these  indispensable  qualities  and  powers,  some  few 

meoihers  of  large  esteblishmettto  should,  in  order  to  be  competent  and  effective,  have 

•tber  distiBCtive  marks  of  fitness  for  the  office  filled. 

1440.  A  house  steward,  for  instance,  the  chief  member  of  the  establishment,  holds  the 
reqxMiaible  of  the  household  offices.  Of  him,  as  the  representative  of  a  higher 
authority,  we  would  remark  that  he  should,  in  some  measure,  manifest  quali- 
mmibar  to  tikoae  possessed  by  him  whom  he  represento.  Any  one  having  authority 
over  others  riiould  have  self'^omnuaidf  to  enable  him  to  meet,  without  forgetting  him- 
self provoeatioiiB  firom  the  unruly  or  insolent  subordinate  members  of  the  establish- 
He  should  possess /rm7i€««  in  enforcing  all  reasonable  performance  of  duty :  he 
have  tntegrily  beyond  the  powers  of  any  one  to  induoe  him  to  connive  in  devin- 
firom  dntv  or  honesty :  with  these  qualities,  he  should  demean  himself  in  such  n 
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manner  that  none  in  the  subordinate  departments  of  the  house  should  be- on  such  fans8> 
far  i^ounds  with  him  as  to  diminish  his  authority  or  influence  over  them. 

A  butler  is  sometimes  similarly  situated  with  the  house  steward,  and  is  ftence  called 
upon  to  exercise  similar  qualities  with  those  above  mentioned. 

1441.  The  housekeeper^  whose  place  in  the  female  part  of  an  establishment  i»  similar 
to  that  of  the  house  steward  among  the  men  servan^-s,  should  possess  the  obsertaticii 
and  vigilance  of  an  active  mistress  of  a  family.  Her  eye  should  never  be  withdrawn 
from  the  circle  of  her  duties ;  in  that  she  should  be  ever  ready  to  act  with  the  decision, 
keenness,  and  interest  of  a  principal,  maintaining  over  the  subordinate  actors  in  it  a 
strict  but  not  severe  superintendence.  Those  whom  she  has  to  direct,  and  to  keep  to 
a  regular  discharge  of  duty,  are  like  children,  requiring  a  firm  mind  to  govern  tliem,  a 
quick  apprehension  of  their  dispositions,  so  as  to  apply  to  each  an  appropriate  stiniultis 
to  good  conduct ;  and  a  kind  disposition,  to  aflTord  them  comfort  and  consolation  when 
Ql  or  in  sorrow.  To  sum  up  the  characteristics  of  a  good  housekeeper,  she  shonld  dis- 
play a  propriety  of  manner  which  impertinence  would  not  dare  to  attack,  and  an  integ- 
rity of  conduct  which  malignity  could  not  impeach. 

1442.  To  the  lady't  maid  and  valet^  both  standing  on  similar  grounds,  prudence  of 
speech  should  belong.  It  would  secure  them  the  confidence  of  their  employers,  and 
save  them  from  the  inconvenience  and  trouble  in  which  indiscreet  tattling  would  in- 
volve them.  Being  more  immediately  about  the  person  of  those  whom  they  serve  than 
others  of  the  establishment,  they  have  opportunities  of  hearing  opinions  of  persons  and 
circumstances,  hastily  and  unguardedly  expressed,  which,  if  repeated,  might  be  mis- 
ehievous,  especially  if  told  inaccurately,  or  with  exaggerations.  In  these  two  memben 
tk  the  establifltintent,  it  is  also  apparent  that  uniform  neatness  and  cleanliness  of  per- 
son, with  order  in  their  habits,  and  the  power  of  controlling  their  tempers,  are  requisite 
qualities. 

1443.  Of  the  head  nurse,  the  qualifications  which  appear  to  be  reqm'site  or  desirable 
are  so  numerous  as  scarcely  to  be  found  united  in  one.individual.  Fitness  for  the  im- 
portant office  of  nurse  most  be  found  in  an  union  of  qualities  and  powers,  both  natural 
and  acquired. 

1444.  In  pereon  a  nurse  should  have  no  striking  peculiarity  or  deformKy.  No  habitu- 
al tricks  with  the  features,  such  as  squinting  or  grimaces ;  no  defect  in  the  articohition, 
such  as  lisping  and  stammering  ;  no  singularity  or  vulgarity  in  the  tone  or  accent ;  for 
such  peculiarities  always  bring  into  exercise  the  imitative  propensities  of  chUdhood.  In 
etature  the  middle  size  is,  for  a  nurse,  preferable  to  either  extreme  of  tall  or  short ;  the 
one  often  causing  deficiency  in  activity,  the  other  in  muscular  power.  The  eomehtvtitm 
of  a  nurse  maid  should  be  sound.  Tendencies  to  humours  of  any  kind,  to  consumption, 
to  rheumatism,  or  even  being  liable  to  frequent  headaches,  would  detract  from  the  per- 
sonal fitness  of  an  individual  fur  the  duties  of  the  nursery.  In  age  the  nurse  should  be 
neither  very  old,  nor  very  young  ;  were  she  old,  she  might  possibly  be  very  deficient  in 
activity  and  temper ;  were  she  too  young,  she  might  want  consideration  and  judgment. 
In  dieposition  she  should  be  cheerful,  even  to  liveliness,  yet,  withal,  gentle.  Boisterous 
ffayety  in  the  nurse  would  be  almost  as  injurious  to  her  infant  charges  as  a  temper  of 
irritability  and  violence.  In  {he  situation  and  duties  of  a  nurse  there  is  much  lo  try 
the  temper ;  and  it  is  not  reasonable  to  expect  that  it  should  be  always  unruffled  ;  stilt 
no  one  is  fit  for  the  diarge  of  children  who  cannot  control  in  herself  any  violent  ex- 
pression of  irritation. 

1445.  In  personal  habits  the  nurse  should  be  scrupulously  correct.  Cleanliiress  and 
neatness  are  not  to  be  dispensed  with  in  the  individual  who  is  to  lay  the  foundation  of 
good  habits  in  the  objects  of  her  superintendence.  Deficiency  in  such  habits  can,  in 
her,  only  arise  from  indolence ;  and  if  this  defect  be  inculcated  in  childhood,  by  the 
force  of  her  example,  it  may,  being  the  parent  of  so  many  other  vices,  blight  the  prom- 
ise given  in  the  first  years  of  life  of  the  exercise  of  future  mental  vigour. 

1446.  But,  after  all,  no  personal  nor  acquired  qualification  in  the  nurse  can  be  put  io 
competition  with  the  all-important  requisite  of  vigorous,  eflTeetive,  and  virtuous  princi- 
ples. Neither  deformity  in  person  nor  singularity  of  speech  or  deportment  can  inflict, 
on  an  infant  generation,  an  injury  equal  to  that  which  a  vicious  influence  in  the  nurseiy 
can  efl^ect.  The  arts  of  deception  and  craft  manifested  there  have  often  sapped  the  in- 
genuousness of  the  most  guileless  nature  that  childhood  had  ever  evinced.  Such 'evil 
once  efiTected,  and  thus  early  in  life,  all  hope  of  honour  and  integrity  being  manifested 
in  manhood  must  be  abandoned. 

1447.  A  head  nurse,  besides  being  herself  scrupulously  upright  in  conduct,  should  be 
acutely  alive  to  all  habitual  deviations  from  rectitude  in  tlie  conduct  of  those  employod 
as  her  nursery  assistants.  Should  their  faults,  after  a  fair  trial  on  her  part,  prove  in- 
corrigible, she  should  not  from  false  feeling  screen  them  from  detection,  but,  rather, 
should  openly  and  decidedly  make  them  known  to  those  authorized  to  dismiss  them 
Their  occasional  omissions  of  duty,  together  with  many  of  the  inadvertent  errors  of 
youth,  may.  and  ought  to  be  treated  leniently,  if  not  entirely  overlooked ;  hut  any  sy» 
lemat;o  deception,  habitual  indolence,  and  violence  of  temper,  any  one  of  which  <iefeea» 
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wouM  TCBder  their  example  dangerous  in  the  nonery,  it  is  her  decided  and  peremptor;y 
4aty  to  expose,  if  ber  employers  retain  them  after  knowing  their  defects,  her  respon- 
sibility as  regards  them  ceases,  but  as  long  as  she  conceals  their  misdemeanors,  she 
makes  herself  aaswerable  for  the  consequences.  Let  her  keep  always  in  mind,  that 
although  the  conduct  of  a  junior  servant  may  not  be  as  well  regulated  as  that  of  one 
who  has  passed  through  the  discipline  of  years,  yet  that  it  is  part  of  her  duty  to  see 
that  no  one  orer  whom  she  has  authority  neglects  to  perform  her  share  of  work  with 
iieatness,  cleanliness,  activity,  and  good  humour,  nor  sets  any  evil  example  before  those 
whose  infant  propenaaties  would  render  ready  imitators.  A  nurse  who  acts  thus  would 
he  entitled  to  no  cominon  share  of  respect  and  gratitude  from  her  employers. 

1448.  Fool  bay. — Of  all  the  subordinate  members  of  an  establishment,  such  as  foot 
boy,  acollion,  dec.,  the  good  qualities  to  be  sought  for  in  them  are  of  an  invariable  na- 
ture. No  one  would,  knowingly,  engage  in  their  service  those  whose  characters  could 
001  stand  a  strict  investigation  as  to  honesty,  sobriety,  cleanliness,  activity,  and  civility. 
Possessing  these  qualities,  the  duties  of  these  inferior  members  of  establishments  are 
so  much  under  the  superintendence  of  those  above  them  among  the  household  that 
they  are  on  the  footing  of  learners  rather  than  of  able  assistants  ia  domestic  business. 
Their  fitness  for  the  departments  they  fiU  must  be  sought  for  more  in  the  qualities  of 
which  they  give  indications,  and  in  their  promise  to  improve,  than  in  their  efflcien<7  » 
servants. 

SbCT.  in. COBBUPT   PBACTICBS   Or    SEBVJiirrS. 

1449.  Comtfl  praetiees  of  seroants^  which  are  not  unfreqoent,  must  here  be  noticed  as 
warnings  to  their  eroployBrs ;  in  whom  such  practices  are  discovered  there  can  be  no 
confidence,  for  they  betra>  the  want  of  some  of  those  requisite  qualities  above  enumer- 
ated. The  consequences  'T  such  low-minded  trickery  of  which  we  are  about  to  speak 
recoil  upon  servants  generally ;  the  good  suffer  with  the  bad. 

In  •  hoasehold,  every  inaiaaee  of  pilfering  and  trirkerj  aocnmalatee  odiam  on  the  whole  dan,  and  nakcs  il 
ladindoaUj  watched  ead  eoepected.  The  prevailing  bed  opinion  of  Mrrante  inflicts,  too,  an  injunr  on  the  em- 
filofer  aadllM  employed  ;  a  tnepidooe  temper  being  a*  anfavoaraiile  to  the  character  of  the  one  a«  to  lire  raeped- 
«d  le  to  (hat  of  the  other.  Ynt  that  there  ia  euflicieat  groaad  for  euepicion  muit  be  aUewed.  It  ie  every  day 
acknowledged  that  one  of  the  main  anxieties  of  hotteeke«>ping  ie  the  apprehension  of  the  dishonesty  of  tbnee 
wIm»  arp  aader  oor  roof  and  receiving  bread  from  our  hands  ;  it  is  this  insecnrity  which  often  destroy*  repooa, 

'  endermi— en  geoerooa  and  coo&liog  temper.    Were  the  depredatione  of  a  description  to  be  easily  detect' 


ed«  the  anDoyanee  wvmld  be  of  less  moment ;  bat  thev  are  nsn ally  so  systematically  small  as  to  defy  the  stricS 
eet  semtniT  to  diseoiver,  and  yet  eo  aaiformly  carried  on  as  to  be  in  the  end  incaloaiably  great. 

1450  Of  then  pruetieet,  Vtat  tf  eonntvance  with  the  servants  of  the  tradespeople  employed  by  a  family  ie 
eae  neceaaasy  to  be  known,  aa  the  rented  j  is  evident,  provided  the  practice  be  oonnned  to  the  serraatSt  and  net 
ta  the  tradeemen  theoMelvee.  It  H  that  of  entering  into  the  bnokft  more  goode  and  anieles  of  food  than  an 
teonght  into  the  hoose,  the  anoont  of  which  is  divided  between  the  cooks  and  the  araits  employed  by  the 
tiBdiiS|>eij|Je  to  oonvey  their  oomznodities  from  their  shops  to  their  castomers.  So  prevaJent  has  this  malp^ap- 
^^  becik  as  to  give  origin  to  alan^  epithets ;  for  instance,  the  loaves  added  to  the  amimnt  of  thoae  actoally 
taken  tata  a  Henee  aie  odled  dtad  ««a*»  toneer. 

14&I.  It  most,  however,  Iw  remembered,  that  if  the  payment  of  the  baker's  bill  be  not  settled  between  theas 
diehdawst  iiaitiea,ihey  can  derive  no  advantage  from  the  Araod,  and  will  therefore  have  no  indnoemeitt  to  prao- 
tlea  it,  valass  the  baker  himself  also  connives. 

14Sa.  Ai^aittst  cauka,  chargea  have  been  often  substantiated  of  other  ways  of  disposing  of  the  provisions  of 
fauBiliaa  which  they  serve,  it  tt  tndispntable  that  a  traffic  is  carried  on  by  many  cooks  with  their  own  needy 
canumxwB* ;  and  from  the  discoveries  which  have  been  frequently  made  has  arisen  the  mle  of  ezclnsion  from 
every  honae  of  the  friends  and  relatives  of  servants  in  the  metropolis :  an  indispensable  rsstriction,  nnless  the 
Ineoida  are  aJnost  as  well  known  to  the  family  as  the  servants  themselvea.  In  all  great  towns  petty  dopreda' 
tors  hare  so  many  means  of  evading  discovery  as  to  render  them  the  more  dangexons. 

1453.  /a  pofimg  bHU,  dishonest  servants  nnd  another  means  of  emolument  to  themselves  at  their  employ- 
ers' east ;  and  in  which  the  tradespeople  certainlr  do  connive,  probably  for  the  object  of  keeping  in  favour  with 
thus  I  whs,  if  oo  dispneed.  might  injora  them  with  their  costomera.  It  is  no  ancommon  practice  for  a  oodi,  oa 
aafteriag  a  new  service,  to  a«ke  terms  for  herself  with  the  tradespeople  of  the  &mily,  and  if  they  prove  nnr 
lieodiii^j  honnt,  she  has  no  resoorco  but  to  decry  their  ^[oods,  and  thus  lessening  their  estimation  with  their 
castnomrs,  iadsea  them  to  4eal  elsewheia,  and  perhaps  with  |ieraons  of  her  own  stniiip.  One  of  hor  claims  la 
to  the  udd  peace  snd  halfpence  of  each  small  bill,  and  to  the  discount  upon  large  aooounts.  CArtsfsuw-doxei 
SUPS  also  fensnttf  demanded  hf  eervants  Tram  tradespeople.  All  these  sources  of  secnt  gain  must,  it  is  v^ 
paraot,  S|siag  pnmarily  from  the  principals  of  families,  and  not  from  the  tradespeople  who,  in  affixing  a  price 
to  thair  eommodities,  mnst  take  into  account  all  these  drawbacks  upon  them,  or  their  business  could  not  pros- 
per. Thses  bcu  do  not  taat  on  donbtfhl  aathotity,  but  are  indiepntafala,  and  illostrale  the  importance  and 
cemomj  of  the  habit  of  nach  principal  settling  his  own  bills,  and  allowing  his  domestics  to  have  as  little  ood- 
cem  with  his  tradespeople  as  possible. 

1454.  The  fcoaear  wkUk  tervamt*  pretend  to  preserve  among  themselves,  and  which  prevents  them  from  eit- 
pommg  As  fiaads  aad  miaoondoct  gomg'  on  among  them,  is  only  another  name  for  deception  and  dishonestv. 
ikJi  bcMsstainded  servant  oofht  to  distingutsh- between  the  pettinees  of  tattling  aad  the  dnty  he  owes  to  hit 
^mp^ofer  sad  hioHslf ;  and  it  should  always  be  impressed  on  his  mind  that  to  see  dishonest  practices  and  nr4 
to  oiaclaee  them  to  tha  injored  party,  is  to  partidpate  in  them.  He  becomes  an  accomplice,  if  he  knows  « 
finsads  aad  is  silsaL 

Sect.  IY. — household  reoulations*. 

1466.  In  tkefoUowinf  detaiU  will  be  found  the  reflations,  now  generally,  though  y^ 
DOOBly  modified,  by  which  the  treatment  of  domestic  servhnts  is  governed : 

Subsect.  1. — Food  ofDometiie  ServarUt. 

1466.  The  food  cf  domestic  servantM  is  uniformly  at  the  cost  of  the  principals  of  fami- 
' —  though,  in  different  spheres  and  houses^  there  are  different  modes  of  settling  thn 
irf  domestic  management 
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1497  Okie,  ami  ik»  wtowt  gmunA pUn,  is  to  h«v«  omia  pfepawd  fair  ffao  bonuhold  diftimft  fran  t'ta$e  ai^kt 
bmiiy,  tt  rtatod  uad  earlj  bMn,  ud  ooMwting  chwAy  of  plaia  tubitential  fai«,  witb  •pocifio  anfOwancM  d 
beer  and  ale. 

1458.  /n  (M«  anaUryt  but  only  in  familieii  of  tbe  first  rank  aniT  grMteet  afflueaca,  tbei*  «v»  two  dietmct  ta- 
bles allowed  in  the  catablbhatent ;  one  in  the  etewavd's  room,  lor  the  chief  Memben  of  the  artoUiahoMnt ;  iha 
other  in  the  aerrauts*  hall,  for  the  rest  of  tiie  doroestica. 

1459.  The  tttwmrd's  iaU$  has  been  of  late  years  leas  frequent  then  fomeTlj  in  Uke  honses  of  Che  gnat. 
During  the  long  war  of  the  last  century,  provisions  became  so  immoderately  biga,  and  every  lozary  so  heavily 
lazed,  as  to  indace,  in  roost  houses  wheVe  large  eetabliahments  were  indispensable,  great  vetrenehment  i« 
whatever  yrvr  it  oovld  be  effected ;  and  tba  first  stop  taken  by  many  of  the  gentry  wtts  the  abolition  of  tha 
steward's  table,  only  one  general  table  in  tbe  servants^  hall  being  thenceforward  allowed  to  the  eaublaahaaem. 

1460.  Where  the  steward's  table  is  yet  extant  in  the  houses  of  the  nobility,  the  housekeeper  and  hoasa- 
ateward  preside  at  it,  and  none  of  the  dottestics  bat  lady's  maids,  valeta,  butlers,  and  head  gnnknera»  an  ad- 
mitted to  it. 

1461.  In  the  housekeeper's  rooos,  the  same  party  take  their  breakfast,  tea,  sotd  supper,  at  tha  last  of  which 
the  head  nurse  has  a  plane,  when  slie  can  leave  tbe  nursery  without  neglecting  her  charges. 

14<K2.  The  mealt  in  the  servants'  hall  are  usually  announeed  to  the  members  of  the  establiriiawnt  by  the 
ringing  of  a  great  bell.  It  is  rtmff  at  8  o'doeh  in  tha  morning  for  breakfast,  at  half  paK  18  or  1  o'iclodk  for  dianer, 
and  at  8  again  for  snppor.  la  latga  eatablishuMnts,  when  many  are  to  be  eerved,  an  honr'a  tisae  is  allowad 
for  dinner.  In  establuuimenta  of  smaller  number,  half  an  hour  is  allowed  for  dinner,  and  half  an  hour  alao  for 
tea  a^  supper. 

14fl3.  Breakfott  ami  npfer  for  men  senranta  consist  genendly  of  bread  and  dieese,  owtaaiflanlly  of  aeai, 
together  with  a  pint  of  beer  to  eadt.    Generally  speaking,  meal  is  allowed  to  «tatibliabnients  onhf  onoo  a  d^ 

l4M.  The  consumptiQii  of,food  sufficient  for  eacn  domestic  has  Jwen  calculated  to  be  at  the  fouowiag  ratca: 

JBowtmee  of  bread  far  men  servants,  two  quartern  loaves  oach,  or  8  lbs.  per  week ;  for  womm  aerranta.  nae 
quartern,  or  4  lbs.  each  per  week.  it/ZoaDORce  of  huteher'e  meai,  half  a  i^ound  per  head  for  each  day'k  dinnev 
for  females ;  three  qnarten  <^  a  pound  for  men.  AUotcakee  of  cheeee,  one  quarter  of  a  pound  per  week  for 
each  individual.  Alhwmee  of  butter^  if  fresh,  half  a  }M>nad  per  week  for  each  servant,  ur  if  salt  butter  bs 
used,  three  qnarten  ti  a  pound.  Athwamce  of  Ira,  half  a  poand  per  mentlth  for  aaah  servant.  jlUaieflaor  ef 
twar,  half  a  pound  per  week.  AUowamce  of  iteer,  for  the  men,  a  pint  at  each  meal ;  for  tha  woman  aarranta, 
huf  a  pint  at  each  meal. 

14^.  Board  wages  are,  in  some  honses,  given  to  servants  instead  of  food.     Some  ru 
gard  Uiis  mode  as  economicafi,  and  as  diminishing  tbe  trouble  of  housekeeping.    Bat 
others  consider  it  as  a  mode  fuD  of  temptation  to  petty  thieving  in  servants  scarcely  to 
be  resisted,  and  hence  its  evils  are  greater  than  its  advantages. 

1466.  For  servants  left  in  houses  when  families  are  absent  from  home,  board  wages 
form  both  a  proper  and  convenient  mode  of  fulfiUing  the  master*s  oUigation  to  provide 
food  for  them. 


Board  wageefer  men  vary,  aoearding  to  the  cireontstanees  of  the  family  paying  them,  fioai  twehra  to 
ahiUings  per  week ;  for  womem^  from  eight  shillings  to  twelve  per  week.  Servanu  liviag  on  board  wages  us» 
ally  club  together,  and  apiioint  the  cook  of  the  family  to  be  their  caterer ;  or,  ia  some  oases,  the  cook  eootraeu 
with  the  rest  to  ]nrovide  tnem  al  so  much  per  head  their  dinnera  and  suppera.  A  third  arrai^ewuHt  is  s 
times  adopted.  Food  generally  is  provided  for  the  establishment,  but  money  is  allowed  each  servant  to 
vide  for  himself  beer,  sugar,  and  tea.  For  beer  tha  allowance  in  money  is  two  shillings  per  weak  for 
anan  servant,  and  one  shilling  per  week  for  each  female  servant.    For  tea  and  sa^ar.  some  fosuliea  allow 


pound  per  annum  to  each  servant,  othen  two  pounds.  Of  these  aietfss,  the  nrinetpaU  offemiUe*  adopt  that 
which  to  each  fomily  nspeotively  appears  to  be  most  oonvenieat  ot  economiral.  Sernaau  have  no  choice  ia  ^c 
matter,  farther  tlum  that  of  decuning  to  serve  in  families  where  arranganclita  of  this  aatan  appear  t*  thaas 
objectionable,  (nr  &ot  conducted  in  a  manner  likely  to  promote  their  daily  oumfnrt. 

1467.  The  meale  qfeeroante  in  small  families,  and  of  limited  means,  generally  take  place  inuaadiataly  after, 
and  upon  the  remains  of,  the  family  nkeals.  In  such  cases  the  houre  of  the  family  an  early  and  sagalnr.ortlsa 
arrangement  vnyuld  prove  uncomfortable  and  iujorious  to  the  health  of  servants,  whoae  eonstaaft  aetim  ai^ 
pioymenta  ronder  ngnlarity  in  their  meals  of  gnat  importance  to  thaa. 

SvBSBcT.  2. — Dress  of  Servants. 

1468.  The  dress  of  men  servants  is  regulated  by  the  style  and  rank  of  the  families 
whom  they  serve.  Great  neatness,  and  even  a  gentlemanly  appearance,  are  expected 
at  all  times  in  the  upper  servants,  and  especiaDy  when  in  attendance  on  their  princi- 
pals. Whether  servants  be  in  or  ml  of  livery,  they  must,  when  attending  at  table,  al- 
ways appear  in  clean  white  cravats,  and  in  white  stockings,  either  of  cotton  or  of  sflk. 
Men  servants  out  of  livery  provide  their  own  clothes,  tl^eir  wages  being  pruportiosallj 
higher  than  those  of  livery  servants. 

1469.  lAoery^  formerly  the  cavaUer*s  badge  of  devotion  to  some  faiiHady,  whose  fir- 
exy  he  assumed  at  *<  tflt  or  tournament,*'  is  at  present  only  a  mark  of  service. 

1470.  Livery^in  some  families  of  quality,  is  a  part  of  the  inheritance  handed  dowm 
to  them  in  succession  from  one  generation  to  another,  and  generally  has  aome  relatxm 
to  the  colours  of  the  arms.  Of  those  who  have  no  long  line  of  ancestry  to  boast  ol^ 
the  livery  is  often  matter  of  fancy  and  choice  only,  and  is  costly  or  plain,  aecovdia^  tr 
the  style,  fortune,  or  taste  of  each  famfly,  and  on  whom,  and  not  on  tho  servants,  tte 
charge  of  providing  it  falls. 

1471.  A  livery  consists  of  a  complete  suit  of  clothes.    The  allowance  of  suits  is  tke 
year  ^o  each  servant  varies,  in  the  different  families  of  genteel  life,  from  two  to  cxne 
suit  of  dress  livery,  with  one  suit  of  undress  clothes,  to  be  worn  daring  the  hours  oT 
work,  or  during  occasional  absences  from  home  of  the  family.    One  hat  each  year  i& 
generally  provided  by  the  master ;  but  linen,  gloves,  stockings^  and  shoes  tihe  Ihrery 
servant  provides  for  himself.    He  also  pays  for  his  own  washing,  with  the  ezcepticHa 
of  his  linen,  jackets,  and  aprons,  which  are  usually  sent  to  the  laundiy  to  be  wsAed. 
or  with  the  family  linen. 

1479.  At  ubles  when  stvie  is  kept  up,  servants  are  expected  to  attend  in  silk  stockinga,  «nd  with  «itlke> 
■ilk  or  white  kid  gloves.    In  aoch  honsea  the  wages  are,  or  ought  to  ba,  pnipsfUonally  Ugh.    The  «m«  ^ 
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itbc  nfctnie  Wi  s«Mn«dad  Uiaft  of 
ployvd  in  pv^acBtiiiC  utidn  to  thoM  at  t 
«••  of  flove>  najte  nfvdad  M  am 


ftk*  taUo  Mpkta  waypej  rmud  tb«  lwiid«of  A*  wnrut  «b 
Ntator  in  appesnara,  and  Ian  traobleioiiM  to  tbe  waitor,  th« 
4a«tkaoU&ahi«is  b«t  itiaioaowhatBOM  axptnaivatotka 


147S.  For  tb«  nxtfli  bnaiaMa  which  footmen  uadtitaka  to  do,  wben  thar  anter  families  where  only  eaa  man 
Mnraat  ia  keot,  the  master  nsvailT  proridee  hia  Ibotman  with  a  ooaiea  JaAet  and  large  ttowsers,  whieh  cover 
over  tbe  «h<ris  of  htadreea.  JaoKote  of  linen,  or  ealewed  cottona,  and  whiu  nprona,  an  alao  allowed  him,  in 
whidh  he  BHj,  withoot  improprietji  anawer  baUa  in  the  mominff.  In  this  dreaa  he  nannlly  peifoims  mnoh  ol 
his  msniaf's  worii,  aad  dresaee  himaelf  either  before  Inncheon,  or  before  the  dinner  hoar. 

1474.  A  r^wekmrm  baa  one  hrery,  a]ao  two  hata,  and  two  pairs  of  boou,  allowed  him  annaally,  and  a  box  ooat 
once  in  three  or  firar  Tonra;  alao  one  or  twoetaUe  drseaee,  oonaiatinf  of  rowels,  a  Jacket,  a  waiatooat,  aad  om 


M7ft.  TW  wrfrr  roarlfcmon  baa  nearhr  the  same  allowance  of  clothes.  To  grp«m»  are  allowed  year! j  two 
writa  of  hreij  aad  two  atnble  dressea.    To  poatilltons  three  aete  of  jaeketa  in  two  years,  and  a  cap  yearly. 

I47V.  Tkt  dress  offtnuUe  servanist  although  Qsually  left  to  their  own  discretion,  maj 
be,  and  geoeraUy  is,  ioflaenced  by  the  opinion  of  their  employen  as  to  its  suitableness 
sod  consistency.  A  mistress  may  require  her  maid  senrants  to  expend  a  portion  of 
their  wages  on  neat  and  creditable  clothing.  Beyond  this  she  may  have  i\o  right  to  in- 
terfere ;  bat  by  a  judicious  use  of  her  influence  she  may  restrain  them  from  running 
into  extravagance  and  inconsistency  of  dress,  and,  consequently,  from  many  errors  into 
which  their  vanity  might  lead  them.  Of  late  years  the  low  price  of  most  of  the  arti- 
des  of  clothing  has  introduced  into  many  classes  a  more  showy  style  of  dress  than  they 
formerly  induced  in,  and  among  maid  servants  thii  is  particularly  evident. 

1477.  Of  memtmesM  of  drcst  all  moat  approve ;  it  is  inconsistency,  in  point  of  expensoi  of  form,  or  of  oolovr, 
with  the  means  or  deity  avocaiiens  of  aoy  clasv  of  soeiety,  that  aluie  is  censai%ble. 

1478.  In  large  esfablithiaeitfs  of  aenrnnts  there  are  dilTerent  ranks,  aa  in  mora  fsneral  aoolef y,  in  whioh  the 
nvocatiooe  vary,  from  those  which  are  laborioos  to  those  comparatively  light  and  easy.  In  tae  discharge  of 
tboee  diflerent  emplayments,  a  different  style  in  drem  wmj  be  not  only  admiaaible,  but  consiftenl.  Tkt  hemte- 
kteper  end  tmdj^t  mmd  amy,  with  propriety,  approach  nearer  to  the  style  of  dress  of  their  employer  than  the 
kmtm  SMsd,  ynaaaj  smM;  or  andsr  sii'snafi,  though  in  all  the  aame  general  principle  sboold  be  the  gnide. 


1479.  Chmlnnt  9i  drtu,  whatever  may  be  their  employmente,  all  aervanU  should  regnid  as  one  of  ihair 
•eeential  raqoiaitcs.  In  the  upper  servants  there  can  be  no  obstacle  to  ita  obeervaooo ;  the  diflknlty  may  ba 
greater  with  thoee  who  eagage  in  the  more  laborioos  duties  of  cleaning  a  house.  Yet  with  them'moch  de- 
pends on  habit  aad  mnnageawnt  of  their  work.  Some  eervante  hnve  the  habit  of  gottiag  liiroagh  even  the 
laaat  deanly  part  of  their  enploymeatfa  in  n  eompantively  deanly  manner;  with  echeia  the  reverse  is  ae  evi- 
deot.  One  eervaat  vrill  acarcelT  ahow  by  her  drees,  another  ecaroely  hide,  the  nators  of  her  employments  j  ao 
grsat  a  diffiBrenoe  in  habite  is  tnere  even  in  this  one  point. 

1480.  To  the  kiaUt  of  nealaeM  the  eame  remark  will  apnly.  Neatnees  and  cleanliness  may  Indeed  he  t«- 
gnsdid  aa  tnaeparahle  qnalitioa,  the  one  being  nrely  found  withont  the  other.  The  sasM  habit  of  mind  tendb 
to  the  eoltivntian  of  both ;  and  wktn  these  quatitioB  are  foand,  tknt  alao  we  may  hmk  for  grater  eensufeaey, 
far  a  better  taste,  it  may  be  called,  in  dress. 

""  *"  '"  '  c  efjmarf  an  often  united  habits  of  nntidinem  and  unoleanliness.  It  is  no  uncommon  thine 
among  doeaeatic  aervanta  in  tbe  moniing  hoars,  and  in  the  evening  a  dress  inoonsiftent,  boS 
in  '■^T****  aad  style,  with  their  station  and  means. 

ItfL  ImfmmUes  nqmirimg  Hm  aitemiamu  ofmtrid  tervamts  during  the  vurmmg  htmn  in  the  parlour,  or  at 
the  honse  door,  the  nratneaa  of  their  morning  dreaa  u  aa  importaint  as  that  of  the  evening,  although,  from 
the  diSercnoa  of  their  emphiyment  in  these  divisions  of  the  day,  a  change  of  dress  is  both  ulowable  and  de- 


1483^  Ammmg  (he  erfkler  cf  irett  which  must  be  regarded  as  inconsistent  with  aay  degree  of  dooMetic  ear- 
amy  be  cnumsxated  ailh  gowns  and  silk  stockinga,  blood,  lace,  feathers,  and  artillasJ  ^weis,  braoeleta. 

Will  it  be  eoBsidered  aa  entering  too  much  into  pnrtienlaia  to  mention  with 
»with which  amid  servanttdresa  their  hair t   la  the  morning  thi^ an disfigursd  with 
in  of  enrk  in  peps* ;  in  tta  afternoon  aemetimee  decorated  with  loag  pendant  na|^Ma,  lo  induce  which 
time  ia  beetowed  at  night,  when,  if  rest  be  not  needful  to  them,  they  might  be  better  engeged  in  npaii^ 
_  lofhee.    A  eeiiaiil  of  osmet  taste  in  drees  would  never  •^fn*  in  curl  papers,  nor  keep  her  hair  of 

smeh  n  laaayth  ••  to  require  man  than  Tory  simple  curling. 

14M.  'no  outlay  in  drsn  Ae  wagca  of  each  aervant  should  ngulate.  Those  who  have  low  mgee  will  not, 
ff  they  nanoB  rightly,  attempt  la  vie  in  drsea  with  thaea^who  have  higher  wwes.  Propriety  and  pmdenee 
aliha  ^r-''^— ■  such  aUampte  in  theuk  as  mnoh  aa  in  the  wife  and  daoghten  of  a  man  of  small  inoome,  wan 
they  to  oeo^peto  in  drees  with  those  oc  superior  meana. 

140S.  b  smiaafi*  lireav  two  thirds  of  tht  wgtt  onif  should  be  spent  The  nmainder,  left  la  the  heads  ol 
their  prfasapal,  or  plaoed  in  enving'a  banks  to  aoenmulata,  may  prove  a  meaas  of  oomfact  to  them  b^ond  ooes- 
pariaan  |iMiar  than  the  tnnwient  irieaann  whioh  a  mon  expenain  dress  might  gin  them.  In  the  following 
tnUee  wOi  be  fauad  eatimntes  soifioieatly  aoevrnto  to  show,  tnat  with  judgment  in  the  ohoioe  of  the  mafrialsi 
nad  n  pnper  subordination  of  the  incHoation  far  dress  to  the  means  for  obtolning  it,  a  third  part,  or  even  more, 
of  wrntea,  amy,  ia  nwet  eases,  be  untouched,  aad  yet  the  personal  appeerance  of  the  aervant  not  negleetoc 


1486. 


rather  im|>iniiiil,  inaamnrh  aa  eooaistency  in  draae  ia  always  one  of  ito  moot  beeooung  attributes 
TmUtt  ofmui  •vn^wU^  dress  esmsisUnt  tsUh  vagis. 
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852  HOUSEHOLD  SERVANTS,   AlTD  THEIR  DUTIES. 

ScTBSBCT.^S. — Customs  and  Rules  among  Establishments  of  Household  Servants, 

1487.  In  all  large  establishmeats  of  servants  one  rule  invariably  prevails.  The  mm 
and  women  servants,  during  the  intervals  in  their  employments,  are  never  allowed  to 
sit  together  in  the  same  room.  Each,  men  and  women,  have  their  respective  placet 
of  resort.  At  dinner  an4  supper  time  only  do  they  assemble  together.  This  regula* 
tion  it  is  the  daty  of  both  the  steward  and  housekeeper  to  see  observed,  as  experi- 
ence has  proved  it  to  be  favourable  both  to  the  morals  of  the  individuals  of  establish' 
ments,  and  to  the  proper  fulfilment  of  each  branch  of  household  work. 

1488.  To  the  housekeeper's  room  lady's  maids  repair  for  breakfast,  tea,  and  sapper,  and 
at  all  other  seasons  of  leisure.  Here,  also,  butlers  and  valets  are  admitted  to  tea  and 
breakfast,  but  not  at  other  seasons.  The  stiU-room  maid  waits  upon  the  housekeeper 
and  those  in  her  room. 

1489.  The  steward's  or  butler's  room  is  the  place  of  resort  for  the  upper  men  servants ; 
and,  in  houses  where  a  second  table  is*  still  allowed,  the  dinners  and  suppers  of  the 
chief  members  of  the  establishment  are  served  in  the  steward's  room,  the  steward's  boj 
waiting  at  table. 

1490.  The  still-room,  formerly  the  place  in  which  waters  of  various  kinds  were  dis- 
tilled for  domestic  use,  and  where  the  housekeeper  still  prepares  confectionary,  and  all 
the  sweetmeats  requisite  for  desserts,  is  also  the  place  appropriated  to  the  use  of  the 
female  servants  who  rank  below  lady's  maids.  In  this  room  they  breakfast  and  have 
tea ;  and  to  this  room,  alter  dining  in  the  servants'  hall,  they  withdraw ;  and,  under 
the  superintendence  of  the  housekeeper,  the  housemaids  occupy  themselves  there  in 
repairing  or  making  the  household  linen. 

1491.  The  servants^  hall,  in  which  both  men  and  maid  servants  have  dinner  and  sap- 
per, is  also  the  place  to  which  all  the  men  below  the  butler  repair,  when  disengai^ 
ftom  their  several  occupations.  In  this  place  the  kitchen  maid,  and  the  boy  who  deans 
the  servants*  knives  and  forks,  wait  at  table.  After  each  dinner  and  supper  the  parties 
separate,  and  adjourn,  as  above  mentioned,  to  the  several  places  appointed  for  them. 

1492.  The  nurseries  are  the  proper  places  for  those  who  have  the  charge  of  the  chil- 
dren in  them  to  remain  in  during  the  evening.  Their  attention  ought  at  that  period  to 
be  given  to  the  repairing  or  making  of  children's  clothes.  Nurses  and  under  nurses 
always  have  their  meals  in  the  nursery.  In  some  places  the  head  nurse  has  Uie  priTi* 
lege  of  supping  in  the  housekeeper's  room,  provided  all  her  charges  are  well  and  asleep. 

Order  w  wAtcA  tht  member*  of  a  household  eetoMiskmetU  rank  themsehfe*. 

woMBir. 


MBN. 

House  steward.  Under  batler. 

Valet.  Coachman 

Butler.  Groom. 

French  cook.  'Steward*s  boy 

Footman.  Stable  boys. 


Housekeeper.  Upper  laoiidry-maid. 

Lady's  maid.  Daiir-maid. 

H«    '  ~ 


[ead  nurse.  Under  bouaemaida 

Head  cook.  Undf^r  lanndiy'Siaid. 

Upper  hoiuemaid.  Kitchen-maid. 

Stillmaid.  Scullion. 

1493.  In  eatabliehments  of  the  highest  rank  there  are  grooms  of  the  chamber  to  be  added  to  t^  iSoofm  MM, 
The  duty  of  theae  indiTiduala  ii  to  remain  in  the  ante-room,  ready  to  usher  visiters  into  the  drawing-roamSi  tad 
to  auperintend  the  appropriation  of  the  sereral  bedrooms,  place,  send  off,  and  receive  th«  trunks,  dbc,  of  pai^ 
ties  visiting  at  the  houae. 

1494.  In  establishments  where  there  are  neither  steward,  housekeeper,  nor  butler,  the 
oook  presides  at  table,  and  is,  in  some  measure,  regarded  as  responsible  for  decorum 
and  good  order  being  observed  by  all  sealed  round  it.  In  such  small  establishments 
there  would  be  no  use  for  many  of  the  strict  regulations  which  in  larger  ones  are  essen- 
tial. When  there  is  no  servants'  hall,  the  servants  take  their  mesds  in  the  kitchen,  and 
sit  there  also  when  they  are  disengaged  from  their  routine  of  business.  Footmeu  ha' 
their  pantries,  in  which,  if  they  have  nothing  particularly  demanding  their  atteiitio<« 
they  can  occupy  themselves  in  reading  and  writing. 

SuBSBOT.  4. — Perquisites  of  Servants. 

1496.  The  perjjuisites  of  servants  are,  in  many  cases,  so  many  encroachments  on  the 
property  of  their  employers,  who  tacitly  allow  them,  while  they,  in  principle,  condemn 
them.  Perquisites  are  among  the  circumstances  which  tend  to  corrupt  the  morals  of 
household  servants,  and  da  such  their  continuance  is  most  objectionable.  At  the  same 
time  it  would  be  difficult  to  eradicate  the  evil,  which  is,  by  prescription,  become  atmod 
a  domestic  law.  Why  it  has  so  corrupting  an  influence  among  a  household  It  is  not 
difficult  to  perceive.  It  places  the  interests  of  servants  in  opposition  to  thoee  of  ma 
ters.  What  is  gain  to  the  one  is  often  loss  to  the  other ;  and  in  taking  only  a  short- 
sighted view  of  his  interest,  a  servant's  integrity  is  not  always  proof  against  the  teaq>- 
tation  of  immediate  gain.  The  barrier  between  honesty  and  dishonesty  being  onoe 
broken,  who  can  say  how  often  it  will  be  passed  1 

H96.  Among  the  perqttUiie*t  the  first  that  may  be  noticed  as  objectionable  is  that  of  vatls  or  gifts  m  mamf 

Tnm  visiters  to  servants.    The  custom  is  a  species  of  bribery  for  services  which'ooght  to  be  pufoRnad  with 

out  it,  and  it  has  a  tendency  to  make  servants  less  attentive  than  they  ought  to  be  towards  such  ▼iait«n  « 

^nnot  give  then  great  pecuniary te wards.    For  auch  gifts  servants  are  seldom  the  richer ;  they  oftmi  ompkf 

hem  in  gratifieationa  which  it  would  be  better  for  them  to  fotego.    The  custom  is  grmriag  into  diraat,  aai 
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I  mrj  reapeelafak  Umiiwm  make  it  om  of  t)M  rulM  in  hiriH  tbitir  wrrmato  that  th«y  ahftll  Mseept  of  m 

nobjtfts,  bot  when  sfbred  ahnll  inform  the  visiter  that  it  in  contrnrf  to  the  rale  of  the  hoaee  u>  tnke  them. 

I4v7.  Pergmnlet  ef  caoks  connint  ehieflj  in  dnpping^  oomnMNiljr  called  "  kitchen  ataC**  Thie  peraaieite  if 
▼eiy  cenerallj  allowed,  prolmbljr  from  the  diflicn.ty  of  keeping  any  check  npnn  the  cook's  nee  of  it  it  it  wen 
not  aflowe*!.  Enry  temptation  to  pnrloin  ehoold  be  in  ail  hovseo  ■•  mncb  avoided  a«  poeaible ;  Irat  in  this  par- 
ticalar  ioatanee  it  it  aearcely  pnatible  to  avoid  it.  If  the  perquiaite  be  forbidden,  no  one  can  tell  if  the  cook 
win  not  furtively  eccore  it  to  nertelf.  If  it  be  allowed  her.  another  tempttiion  aasaile  her ;  that  of  obtaining 
aa  mocfa  ef  it  as  ahe  can  by  practices  maaa  and  despicable,  k  nook  who  rras|«  at  making  much  of  her  drip- 
ping often  over-roasts  joints  of  meat,  bv  which  the  fat  to  malted  into  the  dripping  pan.  She  neither  protects 
the  &t  froei  the  fire  by  corering  it  with  paper,  nor  bast**  the  surface  of  the  meat  to  keep  it  moist  and  rich. 
She  trims  from  all  joints  all  external  fat,  to  odd  to  her  hoards ;  she  aMs  for  frying  and  for  common  pastry  ez- 
penave  mieiiala,  when  she  has  that  at  hand  which  would  answer  as  well,  and  would  more  honestly  employ 
the  BcliMi  fat  which  is  obtained  in  roasting  meat. 

IIWL  Perndhtes  of  tellers,  er  of  footmen  wherS  bntlers  are  not  kept,  are  chiefly  the  ends  of  wax  and  mould 
esadles:  and  in  the  ckpartment  of  tne  oilman's  biok  many  peculations  are  often  practised  undetected. 

1499.  TkfdmiTy  wimd,  if  she  has  charge  of  pouluy,  oonaiders  the  feathers,  when  the  poultry  is  killed,  aa  bar 
pnqaisite.  Aa  this  may  be  an  inducenM»nl  to  take  proper  care  of  the  poultry,  it  may  not  be  a  privilege  of  so 
u^orioos  a  oatore  as  those  before  noticed. 

SvBsiCT.  6. — Hiring  Servants, 

1500.  In  khing  servants,  all  will  desire  to  have  tliose  who  have  spent  most  of  their 
years  of  service,  and  especially  their  earliest,  in  families  whose  principles,  habits,  and 
general  bearing  in  their  rank  of  life,  are  of  the  best  and  most  respectable  description. 
It  would  signify  little  whether  such  families  were  of  high  or  inferior  standing  in  socie- 
ty, pirovided  tta«ir  habits  of  life  enforced  on  all  around  them  the  love  and  practice  of 
neatness,  order,  regularity,  and  cleanliness,  and  the  still  more  essential  qualities  of 
integrity  and  sobriety.  In  hiring  servants,  it  is  also  desirable  to  have  those  whose  im- 
mediate relatives  and  connexions  are  respectable,  however  poor  they  may  be.  Those 
who  hold  their  relatives  and  friends  in  respect  will  not  be  indifferent  to  their  own 
eharacters ;  they  will  desire  to  do  credit  and  not  to  disgrace  an  honest  parentage,  and 
thus  the  pride  of  respectability  will  be  turned  to  its  right  use. 

IJOI.  /a  n^wleft^g  the  ooaduct  of  servants,  it  is  requisite  that  the  legal  points  in  the  business  shoold  be 
iBtfwn.  Indeed,  the  servaat,  equally  with  the  master,  should  understand  the  rights  which  ars  mutually  pos- 
sessed, and  in  what  respect  the  infringement  of  these  rights  on  either  part  would  affect  their  contract ;  in 
sosM  cases  they  would  find  themselves  amenable  to  legal  process.  Each  party  shoold  know  that  servants  may 
be  legally  pnaiahed  for  insolence,  and  for  assanlting  roaster  or  mistress ;  that  they  may  be  fined  for  dnmJben- 
aer«,  gmmimg,  em-sutg^  nnd  tmtating ;  that  if  by  misdemeanour  they  are  legally  detained  from  their  master's 
house,  the  contract  between  them  is  void.  On  the  other  baud,  if  not  rhargeable  with  misdemeanour,  the  mas- 
tar  cannot  discharge  them  from  his  service  without  paying  them  that  portion  of  the  year's  wages  which  was 
sgraed  upon  between  then  oo  hiring,  or  allowina  them  to  remain  in  hie  service  for  a  stated  time  after  giving 
Ibeai  warning,  anleaa  the  separation  takes  place  by  mutual  consent. 

150S.  Omiku  head  the  usual  agreemtiU  between  princivais  and  household  servants  is  to  allow  on  each  side  a 
month's  nntiee  to  be  given,  or  a  month*s  wages  to  be  paid.      , 

1S03.  Usgister  Ofices,  sometim«>s  resortod  to  by  thoee  who  are  seeking  for  servants,  hare  not  of  late  been  in 
much  npaie,  because  aerranta  of  indifferent  characters  more  ^quently  apply  to  them  for  places  than  those 
ef  a  b^ter  ducripcion.  In  the  metropolis,  housekeepers  who  are  constantly  engaged  la  business  prsfsr  toaniil 
themselves  of  the  asaiatance  of  th^e  offices  in  suiting  themselves  with  servants,  rath«r  than  to  leave  in  search 
ef  them  their  laoative  employments.  Such  pevaons,  not  always  requiring  charaeten  of  thoae  whom  they  take 
into  thair  service,  seldom  gire  any  on  parting  with  them,  and  they  reserve  to  themselvas  the  power  of  dismiss* 
tag  such  servaata  at  a  moment'a  warning  ;  they,  on  their  part,  can.  if  their  convenience  or  inclination  induce 
them,  leave  their  service  immediately.  Although  the  common  Register  Offices  are  little  esteemed,  there  are 
iastitutiooe  of  awre  iceeat  establish  most,  whi«^H  at  present  bear  a  >»9tter  character,  and  are  founded  on  bettei 
pnacaples.  They  have  for  their  object  the  encouragement  of  raspeotaiile  servants,  aa  well  as  the  convenienoe 
of  hoiisekeepen,  and  their  leearity  from  the  evils  of  disrepuuble  and  dishonest  inmates.  Servants  whose 
characfera  cannot  hear  the  strictest  investigation  will  scarrely  a^.ply  to  such  institutions  if  the  promises  and 
ngnJalicNUi  oi  these  establishments  are  observed  ;  for  they  profess  to  be  so  scrupulously  minute  in  their  inqui- 
ries into  characters  ae  to  prsdude  the  necessity  of  those  who  are  hiring  from  their  office  taking  any  oonoera 
or  trouble  in  the  Inisinefls  tnemselves.  Of  these  institutions  there  is  one  called  the  Protector,  and  another  the 
Natioiml  Benevolent  Institution ;  the  former  is  in  Great  Russel-street,  London,  the  Intter  in  Bedford  Row. 

ISOt.  The  ProCcctor  Institotion  professes  to  combine  other  advantages  besides  that  of  supplying  families 
with  asfvaata,  tbe  only  object  of  a  common  Register  Office.  The  conductors  of  the  Institution  engage,  by  the 
pidbaataaas  they  take  in  applying  for  characters,  to  lessen  the  difficultv  of  obtaintnji  good  and  eflncient  se> 
vaats.  Thsy  profess  to  admit  of  no  recommendation  from  parties  of  doubtful  estimation,  nor  to  consider  slight^ 
carelesB,aad  evasiTe  answers  to  their  inquiries  as  satisfactory.  They  endeavour  to  detect  the  fraudulent  prao* 
tieea  by  which  charaeCsn  are  obtained,  and  by  a  zealous  and  rigid  investigation  to  secure  their  office  from  the 
applkatiea  of  thoae  servants  whose  conduct  will  not  bear  the  scrutiny. 

SuBBSCT.  6. — Eztent  of  Establishments  of  Servants. 

of  seruantSf  considered  aooording  to  their  eztent,  may  be  classed  under  the  foUowng 


ISti.  EttaAHskmamls 


,  sack  MS 
the 


WOMKK. 

Housekeeper* 

▲lady's  maid  for  each  grc'wn-uplady 

ef  the  Auaily. 


Upper  boosemaid. 


m^<^- 


JlT-Il 

tfadsrhou! 


Still-room-maid. 
Kitchen-maiiL 


U    of   tho   First 

J  ha  supposed  to. 

f^rm  Ae  hoatdkaidof  a  nweman  of  Suollion. 
bgk  rook,  uamber  from  twenty  to 
UaaOffmir  dsmewSics. 


MEN. 

Hotise-stewanl. 

Groom  of  the  chamber. 

Valet  to  each  gentleman  in  tha  fam« 

ily. 
Man  cook. 
Butler. 

Gentleroan*s  footman. 
Lady*s  footman. 
Under  boiler. 
Gentleman^s  coMChman. 
Lady*t  coachman. 

Yt 


Coorien — outriders. 

Grooms,  in  number  acoordnig  to  tht 

stud. 
Under    servants  —  Errand    boys  — 

Steward's  boy. 

To  this  establishment,  thtit  of  tha 
noTsery  (see  "Nunery")  may  be 
added  when  requisite. 

In  an  establishment  of  such  mag«* 
nitude,  the  duties  of  its  members  are 
perfectly  distinct.  Order  and  sub- 
(Agination  most  necessarily  be  main- 
tained ia  it.  by  the  proper  adminis- 
tration uf  the  household  laws,  and 
by  the  observance  of  **  household  st 


I 

I 
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iqoett*  f*  or  aaarchy  and  confasioD, 
inttwul  of  eoovvnionoe  mad  oomfort, 
would  bo  found  within  this  minia* 
tore  world. 

1506.  An  E*1abK*kmetU  of  the 
Second  Rate,  emitei  to  inccmet  of 
£SO00  or  JC4500  per  amuan. 

WOMEN. 

Housekeeper. 
Lady's  maid. 
Upper  housemaid. 
Cook. 

I^aandrj-maid. 
Under  honsemaid. 
Under  laundry-maid. 
Kitchen-maid. 
Scullion. 

HBir. 
Butler. 
Valet. 

Two  footmen. 
Under  butler. 
Two  coachmen. 
Two  grooms. 

In  this  establishment  the  butler 
performs  the  duties  of  the  house- 
steward  as  well  as  those  of  his  own. 

1507.  An  Establukment  of  the 
TTurd  Rate,  tuiied  to  incomes  of 

£iO0O  or  £iiOO  pfsr 

WOMBir. 

Housekeeper 
Lady*s  maid. 
CooL 


Upper  housemaid. 
Laundry^maid. 
Under  honsemaid. 
Kitchen-maid. 

In  this  eetablishment  of  women- 
senrants  the  ondor  housemaid  is  ex- 
pected to  assist  the  cook  in  senring 
dinner,  and  the  laundress  on  ironing 
and  mangling  days. 

MBIT. 

Butler. 
Foofman. 
Under  butler. 
Coachman. 
Groom. 

The  butler  here  performs  the  du 
ties  of  the  ndet,  as  well  as  those  of 
the  house-steward. 

1508.  An  EetaUishment  of  the 
Feurlk  Ratejor  income*  from  £3000 
to  £1500  per 


IVOMBa 

Housekeeper. 
Cook. 

Honsemsid. 
Lanndry-maid. 

In  this  establishment  the  house- 
keeper is  expected  to  superintend 
the  cooking,  and  to  act,  if  required, 
as  lady*s  ooiiid  alao»  • 


Oroom. 

1509.  An  EstahKehmewi  ^  fl» 
F^h  Rate,  for  en  income  s  £IW 
O'  £1800  per  annum. 

Cook. 

Housemaid. 

Under  housemaid.    Expected  to  tor 

sist  the  cook  when  senring  bsr 

dinner. 
One  man  serrant. 


hieome  from  JC760  to 


Butler. 

Footman. 

Coachmau. 


MBIT. 


1510.  An 
Sixth  RaU. 
SOnOperam 

Cook. 

Housemaid. 

Footboy. 

1511.  An  ietaUishment  of  the 
Seventh  Rale.  Income  £600  to  £4S0 
per  tmnnm. 

Cook. 
Housemaid. 

1512.  An  EetabHehaunt  of  the 
Eighth  Raie.  Income  £30^  to  £0$ 
per  annum. 

1  maid  servant. 
Igirl. 

1513.  iln*  Eetaiaishmeni  ef  tie 
VindkRait.    Income  £900  to  £m. 

A  maid  of  aQ  worit. 
Incomes  still  less  will  admit  of  a 

girl  only,  or  with  the  oocasional  om 
of  a  char-wmnan. 


Sect.  V. — ditties  of  men  sebtants. 

SuBssoT.  1. — JhUica  of  the  Hous^stettard. 

1614.  The  hoase-steward  is  the  representative  of  his  employer  in  all  matters  of  busi- 
ness connected  with  the  house :  he  hires,  discharges,  manages,  and  directs  every  sub- 
ordinate member  of  the  establishment  of  men  servants,  with  the  exception  of  the  valet, 
whose  conduct  and  qualifications  come  more  immediately  under  his  master's  notice, 
and  more  materially  affect  his  comfort  than  those  of  any  other  member  of  the  household. 

1515.  The  steward  purchases  every  article  consumed  in  the  house;  and  it  is  neces- 
sary for  him  to  have  very  sufficient  knowledge  of  the  qualities  of  the  articles  to  be 
bought,  and  the  right  season  for  laying  thei.n  up.  He  should  never  deal  with  any  but 
tradesmen  of  known  probity,  whose  interest  it  is  to  recommend  to  him  only  Uie  best 
of  their  commodities. 

1616.  In  accounts  the  steward  must  be  ready,  though  domestic  bookkeeping,  not  being 
of  a  very  complicated  description,  requires  great  aocuracy  rather  than  proficieLcy  in 
the  science  of  figures.  It  consists  chiefly  in  keeping  a  strict  account  of  moneys  re- 
ceived and  disbursed.  The  mode  in  which  his  accounts  are  to  be  kept  is  sometimes 
directed  by  his  employer.  If  left  to  his  own  arrangement,  his  desire  should  be  to  ren- 
der them  simple,  or  he  may  give  his  principal  unnecessary  trouble  at  the  periods  of 
their  examination.  Neither  should  he  trust  to  memory,  but  make  instant  memoranda 
of  all  payments  and  receipts ;  nor,  if  he  regard  his  own  interest,  will  he  pay  any  sum 
away  without  demanding  in  return  a  proper  receipt.  By  not  doing  that,  he  may  subject 
his  master  to  the  liability  of  a  second  payment,  and  himself  to  the  loss  of  his  situation 
and  character.  All  current  accounts  are  usually  made  up  by  the  steward  half  yearly ; 
and  when  examined  by  his  employer  and  found  to  be  correct,  a  receipt  or  acknowledg- 
ment of  their  accuracy  is  given  hmi  by  his  master. 

1517.  In  the  room  appropriated  to  his  use  the  steward  keeps  his  books  and  files  of  bills.  In  the  room  also  he 
makes  a  point  of  remaining  for  certain  periods  each  day,  that  all  the  other  members  of  the  hoosehold  may  find 
him  ready  to  hear  their  ouealions  or  complaints.  This  done,  he  then  proceeds  to  the  diffsrent  olBees  to  see 
that  in  each  the  duties  of  the  day  are  properly  engaged  in. 

The  house-Steward^  in  some  instances,  has  the  general  superintendence  of  the  stables, 
seeing  into  the  fair  and  honest  use  of  hay  and  com ;  but  this  duty  is  usually  performed 
by  the  coachman. 

Whatever  superintendenfle  or  investigation  is  usually  given,  in  smaller  establishments,  by  the  prinetpal  him- 
self, the  house^tewud  must  consider  himself  as  bound  to  do.  These  dutiM  all  inquired  into,  the  steward  then 
examines  into  the  state  of  the  larder  and  stores,  and  prepares  for  market.  The  purchases  are  given  into  tht 
housekeeper's  hMid,  who,  after  weighing  and  examining  them,  gives  him  in  exchange  vouchers,  whleh  an  af* 
tetwnrd  oorapared  with  the  tradcsmen*s  accounts. 

$t7B8ECT.  2. — Duties  of  the  ValeL 

1618.  The  vaUty  in  small  families,  is  expected  to  assist  as  footman  also ;  but  his  par* 
ticular  province  is  to  attend  ex^.lnsively  to'the  iiersonal  accommodation  of  his  master 


DUTIES  OF  DOMESTIC  SEEVAKTS.  SS8 

Upon  him  bi  wuts  daring  all  times  of  drewing  and  undreaaing ;  brushes,  folds  np  his. 
clothes,  or  places  them  in  readiness  for  him.  AH  repairs  he  sees  done ;  and  on  putting 
a\vay  doth  clothes  into  a  Wardrobe,  he  uses  the  pi;pcaation  of  covering  them  with 
brown  hoUand  or  linen  wrappers,  to  secure  them  from  dust. 

Boou  and  sho€9  (cleaned  by  the  under-footman)  should  be  placed  erery  morning  ready 
in  the  dressing-room.  The  ralet  should  see  that  the  housemaid  cleans  the  grate,  lights 
the  fire,  and  siweepe  and  doats  the  room,  while  he  prepares  the  waahiog-table  by  filling 
the  ewer  with  soft  water,  and  the  carafe  with  fresh  spring  water,  and  by  putting  in 
their  right  plaoea  basins,  towels,  and  brushes :  hot  water  and  the  ahaving  apparatus 
should  be  at  hand  ;  the  linen  and  slippers  airing  ^t  the  fire;  and  the  leat  of  the  apparel 
to  be  worn  hung  across  the  backs  of  chairs,  and  covered  orer  with  holland  wrappers. 

1519.  After  the  dressing  is  over,  the  Talet  should  take  the  earliest  opportunity  of  clean- 
ing and  patting  away  the  razors,  and  everything  which  has  been  used,  in  its  proper 
place.    See  "  Cutlery,'*  Chap.  XVIII.,  Book  V. 

ISao.  Par  wet  wemther,  when  hit  maater  may  coma  in  from  riding,  the  valet  ahoold  be  always  prepared,  by 
hkfit^  ready  the  neoeaeary  chaagrM  of  linen  and  elothraf,  and  by  beinf  himaelf  in  waiting,  to  nnore  the  damp 
eloihiaf ,  and  to  pravent  its  beinf  injured  in  the  drying. 

IStl.  Btfon  fmttimg  dmmp  wcoOen  clothing  to  the  fin,  it  shoold  be  mbbed  with  a  apenge,  the  way  of  th^ 
il  the  smootbaeaa  of  the  aorfaee  ia  restored.    If  dried  without  thii  precaution,  Ixroahing  will  not  be 


aap,  until 

eflcctnal  in  leinufing  the  tongb 
ISR.  In  prwpnriag'  /erJenMMyj,  the  Tale(  jhonM  endearoar  to  aaeertatn  the  probidile  time  of  hie  master'e 
nei"" 


ahaenoe,  ihst  he  wmj  he  able  to  prorida  a  sufBeieney  of  linen  and  other  clothing.  At  the  inns  be  takee  charge 
«f  theee  sn^bea,  and,  aa  at  hone,  jdaees  everything  in  readiaea  for  the  periods  of  drMsing  and  undreutng. 
Besidca  thia,  if  his  aaaaler  be  unattended  by  his  footman,  it  is  his  duty  to  attend  to  hie  neeonunodation  gener- 


ally, as  well  as  in  his  draseiag^room.    Whenever  his  master  needs  his  ssrviees,  he  must  be  at  hand ;  even  al 
•able,  if  mors  tbaa  onliaaTy  attendance  be  required,  ne  must  be  ready  to  wait 

SvBsacT.  3. — Duties  of  the  Butler, 

The  hotter  ranka  aa  aecond  ia  a  complete  establishment. 

1523.  The  buder  is  ckiefiy  responsible  for  the  management  of  the  wine  and  ale  cellars,  and 
fvT  (he  direction  of  the  various  repasts  of  the  famify. 

liti.  lie  is  also  reeponsihle  for  the  plate,  giving  it  out  in  due  quantitiea  to  the  uuder  butler  to  dean.  His 
wurtengiaiiesmnffint,  at  the  hreakfast  taUe ;  tecon^v,  in  the  wine  and  ale  ceUars,  in  which  it  is  probable  he 
Bsy  have  to  ra<^  fine,  and  bottle.  7^'rdly,  he  eees  that  the  footman,  under  hutler,  and  steward*i  boy  are 
wh  engaged  in  hia  proper  department.  The  immediate  auperintendence  of  these  servants  falbi  on  ths 
bQtlf>r,  who  is  reapoasiiile  lor  the  propriety,  neatness,  and  cleanliness  of  everything  at  table,  and  which  can 
cstly  be  eflr«*cted  by  each  depattment  ot  duty  being  properly  fulfilled.  Fbmihly,  he  dresses  and  stations  himself 
S'l  as  to  be  at  hand  to  opeS  drawing-room  and  parlour  doors  to  all  visiters  or  members  of  the  family  passing  to 


(ind  fro.    At  bmekean  he  watts,  unattended  by  a  footman,  unless,  company  being  present,  the  liae  bf'the  puty 

'I  iumtr  mmi  tts  he  also  attends ;  and  between  theee  two  i        '   * 


requirea  more  aid.  At  Humtr  mmi  tes  he  also  attends ;  and  between  theee  two  repasts  he  answers  bells  and 
waiu  upon  the  company,  while  thn  footmen  are  engaged  in  clearing  away,  and  cleansinf  whatever  articles  in 
ibeir  department  have  been  head  at  dinner.  At  bedtime  Ike  btUler  bring*  up  night  candles;  and,  when  the 
r«uiMly  and  eompany  are  retired  to  their  rooma,  he  locks  up  the  plate,  sees  that  windows  and  doors  are  eecured, 
■nd  firea  Wft  in  no  daagerooa  staSa» 

In  eddiiion  So  these  daily  cares  are  those  of  the  wine  and  ale  cellar ;  the  wine  required 
each  day  he  br'jaga  firom  the  eellar  himself  a  short  time  before  dinner ;  decanta  it,  and 
keeps  it  under  kiek  and  key  till  Wanted.  The  servants*  allowances  of  ale  he  draws  him- 
self;  and  at  some  seasona  he  has  to  fine,  bottle,  cork,  seal,  and  place  in  the  bins 
wine  purchased  in  the  wood.  He  haa  to  make  regular  entries  in  his  cellar  stock-book 
of  the  nomber  of  bottles  used,  of  the  age  and  character  of  wines  in  each  bin.  The 
brewing,  racking*  and  bottling  of  ale  and  other  malt  liquors,  belong  also  to  his  depart- 
ment of  duty. 

15SS.  The  hutler,  tn  estaUishmeTtts  of  second  and  third  rate,  undertakes  some  of  the  du- 
ties of  the  house-steward  and  valet,  having,  like  the  former,  to  market,  pay  bills,  and 
to  auperintend  aU  the  other  departments  of  the  men  aervanta  aa  to  the  daily  perform^ 
«iioe  of  the  duties  of  each ;  and,  like  the  latter,  to  give  alao  personal  attendance,  at 
stated  seasons,  in  his  master's  dressing-room. 

SuBSBCT.  A.'^JhUies  of  the  Man  Cook* 

J5S6.  The  man  cook  is,  in  this  country,  found  chiefly  in  the  large  establishments  of 
priooee  and  noblemen,  or  in  those  of  very  aflluent  famUies.  He  is  also  occasionally  the 
superintendent  of  the  kitchens  belonging  to  public  institutions,  hotels,  clubs,  &c. 


He  aMfas  eat  HUm  of  fart,  which  are  sometimei  submitted  to  the  principals  for  approbation.    For  this  part 

of  his  duty  it  ia  reqniaite  that  he  should  be  well  acquainted  with  the  high  season  or  every  dish  (almoot  every 

diak  having  in  aaaaon),  and  be  able  to  perraiva  the  eiact  state  of  everything  ka  haa  to  prepare,    if  he  cannot 

mmkm  m  «ad  aaloetioo  of  the  articles  which  are  to  be  submitted  to  his  skill,  he  will  in  vain  exert  that  akill,  and 

hu  cmpwyera  will  be  disappointed  in  the  result.    No  art  can  give  excellence  to  an  inferior  article,  or  restore 

qoaiities  which  have  been  oiestroyed  by  natural  changes  in  the  substances  themselves.    7^  man  cook,  besides 

Mpertntending-  the  oodking  generally,  chiefly  prepares  the  rich  stewt,  ragouts,  aoupa,  and  other  dishes  of  a 

cannlfcatod  duf  notion,  not  understood  by  ordinary  cooks,  whose  greater  variety  of  business  mncludes  thoir 

attaMasent  of  tho  higheat  degn  a  of  proficiency  in  the  art.    Bzoellence  in  cooking  can  only  be  the  rssolt  of 

mmd  experienoe  ;  united  to  which,  it  must  be  acknowledged  that  reflection  and  judgment  are  iudispan* 


aabfe  qnalitioo  in  the  character  of  a  cook.  As  in  cberainal  experiments  one  sucoessful  result  leads  a  reflectiv* 
aaa  to  atteniPC  others,  so,  In  cooking,  one  approved  recipe  may  be  productive  of  many  varieties.  In  no  dizmar 
party  woold  there  be  uniformity  of  taste  ;  and  the  skill  of  the  cook  must  therefore  be  exercised  in  meeting  this 
with  noflb  vstfiooa  flavours  aa  may  give  to  every  guest  an  equa  chance  of  gratif  catiua. 


BM  HOUSEHOLD   BEEVANTS    AND   THBIE   DUTIES. 

Sub  SECT.  5.' — Duties  of  the  Footman. 

lo27.  Tlu  foolnuLfCs  routine  of  btuiness  is,  in  a  complete  estaj^lishmentf  of  a  subordinate 
description. 

In  th$  mornin/f  he  assists  in  rubbing  mnhognnv  farnitnre  in  tha  dining-rooms  and  libraries ;  cleans  windows , 
and  sets  ready  for  use.  in  the  buUer*s  pantry,  all  the  articles  which  may  be  required  for  the  breakfast  tables, 
and  wliich,  after  breakfast,  he  has  Bgain  to  clean  and  nut  .by  into  their  proper  places.  Afterward  he  deam 
himself,  and  prepares  to  attend  the  carriage,  to  answer  wUs,  or  to  obe^  any  orders  given  him  b^  his  master  m 
mistress.  If  ha  has  to  follow  the  lady  whom  he  senros,  or  anvof  the  female  part  of  the  family,  in  their  walks, 
he  is  not  to  consider  himself  as  a  mere  appendage  which  marks  the  condition  of  the  family  he  serves,  but  as  a 
protector  from  the  inconveniences  and  nunojances  which  may  occur  to  ladies  walking  in  a  thronged  and  basy 
place.  For  this  end  he  should  follow  his  mistrefts  at  such  a  distance  as  to  be  immediately  at  hand  if  his  aid  oi 
interposition  be  necessary,  and  yet  not  so  near  as  to  hear  conversation  which  may  be  passing  between  her  and 
her  companions.  A  t  dinner  he  again  attends,  having  previously  assisted  to  prepare  tbe  table  for  it.  Dianer 
ended,  his  next  doty  is  to  dean  and  put  away  the  same  things,  while  the  butler  attends  to  the  bells  of  the  di- 
ning  and  drawing*Tooms.  At  tea  he  again  waits ;  and,  generally  apeaking,  his  daily  avocations  end  after  the 
tea  things  are  brought  from  the  drawing-room,  washed,  and  put  away,  the  butler  usually  seeing  to  every  sab* 
sequent  duty. 

1528.  The  footman  in  small  establishments  of  servants,  or  in  families  in  which  only  one 
man  servant  is  kept,  has  more  general  and  constant  occupation  than  those  who  belong 
'to  "  the  complete  establishment." 

In  the  former  case,  not  being  under  the  control  or  dictation  of  a  superior  servant,  the  general  amngenent 
and  management  of  hia  employments  devolve  on  himself;  and,  unless  be  has  method,  he  will  feel  hnmed  and 
overdone,  without  being  able  to  give  his  employers  satisfaction.  In  describing  the  daily  routine  by  wkidi  bis 
occupations  may  be  pursued  with  precisian  and  method,  it  must  be  remembered  that  in  each  Ikmily  thers  may 
be  circumstances  and  customs  to  which  the  servants  must  conform,  and  adapt  their  business  accordingly. 

1529.  The  mode  in  which  a  footman  plans  his  work  on  entering  a  new  service,  with  the 
determination  he  shows  to  adapt  that  plan  to  the  circumstances  around  him,  and,  when 
once  settled,  to  adhere  to  it  with  as  little  deviation  as  possible,  displays  ability  and  a 
most  desirable  habit  of  order. 

1530.  The  sole  footman  in  a  family  has  to  perform  some  of  the  duties  both  of  the  su- 
perior and  inferior  members  of  the  complete  establishment ;  and  if  in  a  numerous  fam- 
ily, or  one  which  has  frequent  company,  it  will  require  all  his  diligence  and  activity  to 
keep  everything  straight  and  in  good  order. 

He  mtut  rise  early,  and  endeavour  to  get  some  of  the  roughest  part  of  his  work  dona  before  hia  breakfitft, 
and  before  he  is  required  to  appear  in  the  breakfast-room.  In  order  to  preserve  the  cleanliness  of  his  dothes, 
he  should  be  provided  with  a  complete  overall  suit,  made  of  materials  that  will  easily  brush  clean  or  bear 
washing.  Covered  over  with  these,  he  brushes  the  clothes  of  the  gentlemen  of  the  family,  then  deans  and 
polishes  their  boots  and  shoes,  which  the  night  before,  if  wet  or  damp,  he  had  placed  at  a  proper  distance  from 
the  fire,  to  dry  them  gradually :  an  attention  which  enables  him  aflerward  to  give  them  a  finer  polish.  These 
done  and  set  ready  to  convey  to  their  owners,  he  then  clesns  the  knives  and  forks,  wipes  them,  and  puts  them 
awav  till  wanted.  After  this  he  washes  and  deans  himself  previously  to  the  preparations  for  the  family 
breaxfast  table.  After  laying  the  cloth,  and  placing  the  reqmrea  number  of  cujm,  saucer*,  plates,  dtc.,  he  puts 
the  heater  into  the  kitchen  fixe,  sees  that  water  is  boiling,  and  the  supplies  of  bread,  butter,  Sic,  ready,  and 
then  is  prepared  for  the  summons  for  the  urn.  His  own  breakfast  time  is  regulated  by  that  of  the  fiunily,  the 
lootman  in  some  houses  taking  breakfast  with  the  other  servantS|  and  in  others  in  his  own  pantry  on  the  re- 
mains of  the  family  braakfaat. 

After  the  footman  has  himself  breakfasted^  washed,  and  replaced  in  the  china  closet  whatever  has  been  used 
of  china  at  the  breakfiut  table,  together  with  the  plate,  waiters,  and  trays,  he  must  direct  his  attention  to  the 
cleaning  of  candlesticks  (see  "Cleaning"),  trimming  of  lampa  (see  *' Artifidal  IllamiDation"),  putting  them  in 
right  places  in  his  pantry  till  they  are  wanted.    The  mahogany  furniture  in  the  dining-room  or  library  he  must 
rub  daily ;  and  twice  weekly  he  ought  to  waah  away  any  spots  it  may  have  acquired,  restorinr  afterward  the 
polish  it  may  have  lost,  bj  anv  of  the  means  mentioned  under  "  Cleaning."    Some  of  the  windowa  he  shoaM 
clean  weekly,  availing  himself  of  periods  in  the  day  when  the  occu|iants  of  tbe  rooms  are  absent  from  them. 
Afterward  returning  to  the  pantry,  he  should  set  himself  to  prepare  something  or  other  for  tbe  dinner  table; 
either  to  rub  the  plate,  to  wipe  the  glass,  &c.,  until  it  be  time  to  prepare  for  the  luncheon.    During  thia  part  of 
the  day  he  shoald  be  in  such  a  dress  as  is  not  inconsistent  with  his  employments,  nor  yet  unfit  for  him  to  a^ 
pear  in  if  summoned  by  bells  to  the  parlour  or  to  tne  hall  door.    A  coloured  cotton  or  plain  doih  jacket  aad 
white  linen  apron  are  usually  worn  by  footmen  while  engaged  as  above  described.     The  par/oiir  bmckeon  be- 
ing  generally  called  for  about  one  crdock,  he  most  have  the  tray  set  ready ;  when  earned  into  the  parlovr, 
and  properly  ananged,  he  vrill  ttsnally  be  at  liberty  to  get  hia  own  dinner,  which  is  generally  ready  at  this 
period  of  the  da^.    When  his  mistress  requires  it,  the  footman  should  be  ready  to  attend  her,  either  with  the 
carriage,  or  to  follow  her  if  she  jf^alks  out.    For  this  latter  part  of  his  moming-s  duty  he  shoald  be  neatly 
dressed ;  his  clothes  and  hat  should  be  well  brushed  ;  his  shoes  apd  stocking  and  gloves  clean.    A  dirtykxA- 
ing  footman  is  a  disgrace  rather  than  a  credit  to  a  family.    In  giring  directions  to  the  coachman  be  sbould  be 
quick  and  accurate ;  nor  is  it  altogether  needless  to  remark  that,  even  in  his  announcing  rap  at  Uie  doois  si 
tiie  parties  on  whom  his  lady  calls,  there  is  a  propriety  to  be  oBserved  as  to  its  measure  and  degree  ;  if  too  load 
and  long,  it  disturbs  a  whole  neighbourhood ;  if  loo  insignificant,  it  may  lie  deficient  in  leqieot  to  bia  lady.  la 
following  her  during  her  walks,  he  should  preserve  a  steady  decorum  uf  manner,  and  be  observant  and  ready 
m  case  any  emergency  should  make  his  aid  necessary  to  her. 

1531.  Waiting  at  table  is  one  of  the  most  important  parts  of  his  employments,  and  re- 
quires more  slull  and  attention  from  him,  if  unaided  by  others,  than  when  he  is  one 
among  many  attendants.  Here,  any  neglect  of  his  other  duties  wiU  be  apparent,  and 
the  censure  must  fall  on  him  alone.  Knives,  forks,  plate,  and  glass  will  all  tell  of  hib 
industry  or  of  his  negligence. 

The  general  deportment  of  a  footman,  while  waiting  at  dinner,  should  be  quiet  and  quick,  bnt  not  hurried 
or  bttsthng :  he  should  tread  lightly,  change  plates,  knives,  Sec,  without  clatter,  and  should  (pMik  aa  little  as 
poasible,  and  never  in  a  raised  tone  of  voice,  unless  it  be  necessary  in  answering  questions.  Be  abonld  hand 
evei^thing  with  the  left  hand,  and  to  the  left  of  the  person  he  is  assisting  to  anything.  The  tablecloth,  in  re- 
moving, shoold  have  each  side  and  ends  lightly  thrown  together,  and  be  ca^rried  out  of  the  room,  and  laid  aside 
until  a  eonvonient  opportunity  for  shaking^  it  and  folding  it  up.  On  formal  occasions  the  tablecloth  is  left,  and 
long  slips  down  each  side  are  used,  and  removed  when  dinner  is  ovi^r.    It  iKouId  b^  wrapped  np  in  tbe  fidds 
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pnvioaaly  nada,  kad  placad  cmrtiaVj  in  tha  Ubto-lliwn  pr«M.  Dimur  omttj  ok  J  the  detMert  mtd  tf>  m  vnftr}§ 
placed  oa  iht  tmUt,  tha  botuuui  rstiraa  to  hit  own  pantry  to  waih  ffkuaas,  dsc,  and  to  pot  afairtbing  om» 
■M>r«  ia  its  right  pjaca.  Than  be  prepares  for  taking  up  coflfea  and  tea ;  puts  the  urn  beater  into  the  fira , 
ptocea  tearapa.  Ac,  oo  the  b(«rd  ;  and  aets  cakea,  bread  and  butter,  milk,  dec,  (in  hit  waiter,  ready  to  carry 
to  tha  dnirtngt-roaai  when  reqaired.  At  nigict  he  eloaea  all  windnw*ah utters  and  locka  up  doorv ;  cnrnaa  ap 
bed  caadlea ;  takes  tha  sbppera  to  his  master ;  and,  lastly,  oollecu,  as  far  as  ha  can,  all  small  articles  of  plau, 
each  aa  leaspoaaa,  which  are  m  oonatant  diaparsion  during  the  day  in  muat  honaea  ;  counU  all  over ;  lucks  it 
ap  or  DlaMs  it  ia  aaearity — ^anJ  thua  cluaes  his  daily  busiueaa. 


1531  To  place  candles  properly  in  the  candleaticks,  though  not  strictly  a  branch  of  cleaning  generally,  com* 
plrtas  this  pirt  of  the  footman's  work.  Candles  should  be  placed  perfectly  straight  in  the  candlestick ;  any 
ladioatica  ftnni  the  perpendiealar  being  no«  only  diaagraeable  to  tha  aye,  bat  caaaing  the  tallow  or  wax  to  rua 
waiufolljr  down  the  aiUea,  becauae  the  heat  of  tha  llaine  acu  mora  powerfully  on  one  aide  of  the  caudle  thaa 
on  the  utktr.  The  aame  effect  is  produced  by  dirt  or  aoil  on  tha  aurfaea  of  the  candle,  as  also  causing  an  irreg* 
olar  action  of  the  heat.  If  the  nosaUe  uf  the  candlestick  be  too  large  for  the  candle,  a  email  fold  of  paper  must 
iia  pal  raaad  th«  cuuUe,  not  ao  wide  o  to  be  vieiUe  when  the  eaadle  ia  plaoed  ia  it.  The  wick  uf  the  can' 
dies,  ifther  have  anc  been  previonaly  lighted,  ahuald  be  joat  set  ftM  to,  and  blown  oat.  For  this,  whea  they 
*n  waDted,  they  will  light  the  more  easily. 

JJJS.  /a  (riflMMisg  eaidUs  which  have  been  previooalj  in  uae,  it  is  deairable  to  pare  off  the  top,  ao  as  to  form 
igsiD  the  conical  shape  lafca  which  they  had  been  originally  moulded.  The  otnect  of  thia  is  to  prevent  thai 
vBzplos  of  melted  tallow,  caaaed  by  the  heating  of  so  large  a  circamferance  nf  taUow,  and  which  tha  wick  caa- 
Bot  at  first  ooasume,  from  flowing  down  the  sidea  of  candlea,  waating  aa  well  as  diefigaring  them. 

1S34.  Candle  ends,  mould  aa  well  as  wax,  ouaht  to  be  used  upoo  save-alls  by  the  aervaata,  and  not  poi  iata 
tha  box  of  sciapinga,  to  add  to  the  parqaiailaa  of  thoaa  whoae  oflioe  it  ia  to  clean  the  caadleaticka. 

Sub  SECT.  6. — Duties  of  the  Under  Butler, 

1535.  The  under  buder  is  under  the  immediate  control  and  direction  of  the  head  bat* 
ler.  The  charge  of  the  plate  in  daily  use  falls  on  him,  he  being  responsible  to  the  but- 
ler for  the  qoantitj  given  out  to  him,  and  for  keeping  it  in  proper  order  for  the  table. 
(See  *'  Cleaning.*')  He  also  cleans  the  knives  and  forks  used  in  the  family,  assists  id 
laying  the  clotl^  arranging  the  sideboards,  and  in  waiting  at  table.  With  these  occu- 
pations, he  is  not  expected  to  answer  sunmionses  of  the  bell,  unless  particular  circum- 
sunces  render  that  necessary,  when,  this  being  specified  to  him  by  the  butler  or  steward, 
he  most  arrange  his  other  work  accordingly.  He  must  always  be  ready,  when  occa- 
sions press,  to  lend  his  assistance  in  any  of  the  duties  usually  performed  by  the  butler 
or  footman. 

U30,  /a  ail  bmsimeMS  of  the  ctJ!»r,  auch  aa  brewing,  bottling,  fining,  d;c.,  he  aaaiata,  agd  is  expected  tobe  al* 
aa  expert  as  the  butler. 


SuBSscT.  7. -^Duties  of  the  Inferior  Household. 

1597  T%e  dmtiet  of  aU  imferior  kmuehoid  servants,  men  or  foot-bciya,  consiata  in  their  sharing  the  inferioi 
parte  of  thn  work  with  upper  men  aervanta,  auch  aa  cleaning  knives,  and  ahoea,  and  windows,  going  of  errands 
aad  sometimes  attending  the  carriage,  to  open  the  door  of  which,  and  to  give  orders  to  the  coachman. 

Sect.  VI. — duties  of  women  servants. 
SirBSECT.  1 — Duties  of  the  Housekeeper. 

1538.  The  housekeeper  of  a  first-rate  estabtishrnen/  has,  like  the  steward  in  his  depart- 
ment, the  entire  direction  of  the  female  servants.  Her  value  and  importance  to  her  prin- 
cipals depends  mainly  upon  her  vigilant  superintendence  of  each  branch  of  female  ser- 
vice, and  on  her  constant  investigation  into  the  efficiency,  steadiness,  and  general  good 
eonduct  of  each  individual  under  her  charge.  It  is  her  duty  to  see  that  the  business  ol 
the  bouse  is  regularly  and  properly  performed ;  that  everything  is  done  in  its  right  sea- 
son, everything  apphed  to  its  right  use,  and  kept  in  its  right  place.  Order,  with  despatch, 
should  be  the  law  of  the  house :  a  law  that  carries  on  every  business  easily  and  tran- 
quilly.    Where  observed,  confusion  and  hurry  rarely  occur. 

The  care  of  the  furniture^  of  household  linen,  of  all  culinary  and  domestic  utcnsiU,  devolves 
on  the  housekeeper.  The  charge  of  the  store-room  belongs  to  her  also.  Whatever 
stores  are  purchased  she  receives,  examines,  and  weighs  them ;  notes  down,  either  in 
the  store-book,  or  on  tickets  which  she  gives  to  the  steward,  the  weight  of  eadi  article, 
such  memorandums  serving  as  a  check  upon  the  accounts  of  tradespeople.  She  stores 
the  deposites  in  appropriate  jars  or  vessels,  and  places  each  commodity  in  a  situation 
best  suited  to  its  nature  as  to  temperature. 

1539.  With  cooking  generally  the  housekeeper  has  little  concern.  Her  care  of  the  table 
IS  confined  c*hiefiy  to  pickling  and  preserving,  and  in  preparing  confectionary,  arrangitig 
the  dessert,  and  making  the  ice-creams.  These  preparations  are  all  performed  in  the 
still-room,  and  with  the  assistance  of  the  still-room  maid.  Fulfilling  each  branch  of 
her  duty  faithfully,  the  housekeeper,  at  the  head  of  a  large  female  establishment,  has 
no  sinecure. 

7^  earfy  hears  of  the  day  ara  engaged  in  seeinjf  that  others  are  properly  at  work,  then  following  her  still- 
:vuw  empJuynaeois*  Ac. ;  when  all  huaaehold  liusiness  is  ended,  she  has  to  set  the  maids  to  their  sewing,  pl^ 
cxaff  in  their  hiutda  the  household  linen  which  requires  to  be  nuide  or  to  be  repaired. 

fiir  eoemimg  shrruid  be  occupied  with  piefmrations  for  the  ensuing  day.  Lomp-angHr  ia  broken,  laiahn 
stime^,  rarrvuts  washed,  cleaiued,  and  dried.  Spicea  pounded  and  bottled,  orangea  and  leraoua  peeled,  and 
ll^  juice  atramed  and  bottled  far  uae. 

1540L  /a  her  boohs  eke  has  then  to  enter  expendituree  of  the  day,  and  to  note  down  anch  articlea  as  are  le- 
fBiKd  %n  h^r  atore-ntoro.     Half  yearly,  or  at  convenient  penoda,  ehe  has  to  compare  the  inventoriea  given  ta 
heron  eiiteniup  the  family,  with  the  articles  enumerated,  and  in  making  out  new  lists  she  makes  notes  of  thf 
tfe&cieaey  which  time  or  other  cauaes  hare  produced,  und  also  of  the  articles  which  have  been  abided  to  replea 
uh  anrh'dafbeienctea 
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1641.  The  hmuekeeper  at  the  head  of  a  smaller  eetaUiahment,  in  which  there  is  Del* 
Iher  house-steward  nor  man  cook,  has  many  other  duties  to  perform  besides  those  enu* 
merated  above ;  marketing  in  such  a  case  falls  on  her,  and  the  highet  branches  of 
cookery,  together  with  the  arrangemei^  of  the  table. 

SuBBBCT.  2. — DutUB  of  tkt  Lady*€  Maid. 
1542.  The  duties  of  the  lady's  maid,  if  not  arduous,  are  unremitting,  between  her  at- 
tendance on  the  to^ct  and  her  charge  of  the  toardrobe  of  her  lady.  •  Her  daily  occupations 
commence  with  arranging  the  dressing-table,  after  the  housemaid  has  swept  and  dusted 
the  dressing-room,  lighted  the  fire  (in  cold  seasons  of  the  year),  and  brought  up  hot 
water. 

IMS.  After  getting  out  «id  prepming  vwtyGum^  which  msj  be  nqvind,  ah«  awak»M  her  lady  at  the  propn 
hovr,  and  then  ntire*  till  •ttnunoDecl  by  the  beU  to  attend  her,  to  brueh,  eomb,  and  dreoa  her  hair,  and  anial 
in  the  completion  of  her  moming^s  toilet. 

After  replacing  or  patting  awaj  everything  which  had  been  need,«he  nest  directs  her  attention  to  the  etale 
of  the  wardrobe ;  ooenpgring  henelf  in  making  new,  or  in  repairing  any  eld  articles  of  apparel,  antil  her  lady 
again  requires  her  attmulanoe,  either  in  preparing  herself  lor  riding,  walking,  or  in  dressing  for  dinner.  At 
night,  also,  she  arnages  everything  for  the  retihag,  as  rtie  had  in  the  momiag  done  far  the  rising,  of  her  lady 
A  lady's  maid  needs  possess,  it  i%  evident,  very  difierent  qnaHfications  and  attainments  firam  thoae  of  any  other 
member  of  the  eetabliahment.  Her  tagte  in  dress  shoald  be  cultivated,  or  she  will  be  nnabie  to  judge  in  tb« 
dreasing-room  of  the  effect  which  the  tout  eneemUe  of  her  lady's  costume  will  have  in  the  drawing-room.  She 
should  require  a  knowledge  of  the  most  agreeable  combinations  of  colours,  and  of  the  eflect  these  pradace  <m 
dMSBrent  complexions.  If  she  have  ako  a  ready  pwoejnion  of  the  proper  eet  (to  use  a  technics  expseesioa)  of 
esch  part  of  a  lady's  attire,  and  have  the  art  of  giving  this  effect  or  etr  to  the  dress  of  her  employer,  she  may 
be  regarded  as  a  skilful  tiro-woman.  It  is  this  art  which  given  more  stvle  and  elegance  to  drees  than  tKa 
eostlinees  of  the  materials ;  it  is  the  finishing  strokel  withont  which  the  eheft-^tniore  of  the  drese-maker  ami 
flulliner  would  be  inoom^ete ;  for  the  psroper  aet  in  dress  is  usually  more  apnaivnt  in  a  French  woman  than  ii> 
that  c£  an  English  woman,  and  thence  the  more  frequent  admixalion  of  the  dress  of  the  one  than  of  the  other. 

1544.  7^  use  and  mode  of  apfS^png  rmtge  an4l  coemelics  should  also  be  understood  bv  the  lady's  maid. 

1645.  In  applying  cctmtt*e9t\tiM  requisite  that  every  lady*s  maid,  as  well  as  every  lady,  should  know  how  fif 
they  are  innocent  or  iajurioos.  I^poranfM  of  the  nature  tA  these  external  applications  may  be  fatal  both  to  As 
complexion  they  are  intended  to  improve  and  to  the  health,  the  state  of  which  has  more  effect  npon  the  skia 
than  any  cosmetic  whatever.  It  is  probable  that  there  are  many  situations  as  lady's  maid  in  which  the  iis« 
of  cosmetics  and  rouge  is  unknown ;  but  whenever  they  are  employed,  the  knowledge  here  recommeiMM 
should  be  acquired.    (See  '*  Business  of  the  Toilet,**  Book  XIX.) 

1546.  In  hair-drueingf  the  lady's  maid  should  be  skilful  and  ready  in  perceiving  er^ry  variatioa  of  siyk 
which  fashion  may  cause ;  these  she  should  be  able  to  adapt  and  render  becoming  to  the  countenance  of  her 
lady. 

1647.  The  charge  of  the  vxtrdrobe  requires  that  in  dress-making  and  miUinery  she  should 
be  a  proficient ;  ^though  her  skill  in  these  arts  cannot  be  supposed  to  be  equal  to 'that 
of  the  professed  milliner  andtlress-maker,  because  her  opportunities  of  studying  fashion 
cannot  bear  any  proportion  to  theirs.  As  a  seamstress,  expertness  both  in  mwing  and 
repairing  linen  will  be  expected  from  her ;  and  she  should  consider  that  the  contents  of 
the  wardrobe  being  under  her  care,  she  ought  to  be  capable  of  using  her  needle  in  what- 
ever way  the  different  articles  in  it  may  require.  Clear-starching,  getting  up  laces  and 
nets,  washing  gauzes,  crapes,  and  silk  stockings,  removing  stains  of  fruit,  or  soils  from 
silks,  preserving  furs,  woollens,  and  other  winter  clothing  from  moths,  all  belong  to  the 
duties  of  the  l^y*s  maid.  (See  Book  XXII.,  **  Laundry.")  Nor  must  she  neglect  to 
note  the  quantity  of  linen  sent  to  and  returned  from  the  laundry,  nor  to  make  occasion- 
al comparisons  of  the  contents  of  the  wardrobe,  with  the  inventory  given  to  her  on  her 
entering  the  service  of  her  lady. 

ShmUd  she  be  the  attendarU  of  an  elderly  or  infirm  lady^  it  n&ay  be  requisite  for  her  to  be 
able  to  read  aloud  agreeably,  and  to  write  neatly :  acquirements  which  may  be  easilv 
i^ained  with  diligence  and  attention. 

SuBSBCT.  3.-— Up/?er  and  Under  Nurse  Maids. 

1648.  An  upper  nurse,  where  there  is  an  infant,  takes  entire  charge  of  it,  vrashes, 
dresses,  feeds  it,  carries  it  out  of  doors,  and  when  in  the  house  only  gives  it  to  others 
to  nurse  when  her  other  duties  call  her  away  from  it :  the  other  children  in  the  nursery 
are  an  under  her  superintendence,  as  weU  as  the  subordinate  assistants.  These  last,  H 
is  requisite,  should  be  under  her  direction  and  control. 

An  upper  nurse  is  always  expected  to  live  entirefy  with  the  children  intrusted  to  her;  that  is,  to  have  het 
meak  in  the  sams  room  with  them  after  they  have  finished.  Once  or  twtoe  a  week,  if  the  children  are  we}], 
and  all  asleep,  she  is  oeually  permitted  to  sup  in  the  housekeeper's  room,  as  affording  her  a  little  changr  and 
variety ;  bat  unless  all  is  going  on  well  with  her  young  charges,  this  indulgence  she  must  forego.  A  post  at 
such  responsibility  as  hers,  and  for  which  she  is  usually  liberidly  remunerated,  most  niit  be  lightly  abandoned 
to  a  junior  servant ;  therefore,  if  her  charges  are  Hsverish,  restless,  or  otherwise  indispoaed,  she  ooght  iie«cr  is 
leave  them  fur  any  length  of  time,  but  to  be  at  hand,  and  ready,  should  they  need  her  attention  and  asstataaee 
The  children's  clothing,  also,  is  under  her  care.  She  should  see  to  the  repoirs  they  may  require  being  djua, 
and  that  they  are  kept  well  aired,  and  ready  for  immediate  use. 

1649.  The  duties  of  the  under  nurse  maid  consist,  if  no  girl  under  her  is  kept,  in  doing 
the  work  of  the  nurseries,  lighting  the  fires^  sweeping,  scouring,  dusting,  making  beda^ 
emptying  water,  and  replenishing  the  water  ewers,  bringing  up  and  carrying  down  the 
Dnrsery  meals.  Also  in  washing  and  dressing  all  the  children  in  the  nursery,  except 
the  infant ;  putting  them  to  bed,  and  assisting  them  to  arise  in  the  morning.  In  the 
evening  she  must  also  assist  to  mend  and  make  the  children's  clothes,  and  at  all  oihei 
times  when  there  is  ilolhing  else  to  be  done  for  them 


DUTIBa   OF  DOMflSTIO  SBETANTfl.  850 

1560.  Scmeitmeg  a  nursery  girl  is  added  to  the  nnrseiy  estaUishment,  whose  duty 
eonsiats  in  assisting  the  others  generally,  but  particularly  in  the  rougher  parts  of  nui* 
sery  work,  such  as  in  scouring,  bed-making,  washing  children's  clothes,  cleaning  grates, 
dec.  She  also  is  expected  to  carry  up  to  the  nursery  coal,  water,  and  everything  re- 
quired at  the  saeals  of  the  children.  Her  own  meals  are  taken  in  the  nursery,  as  well 
as  those  of  her  superior  fellow-servants. 

1551.  A  nurse  maid  in  families  of  small  income  has  generally  the  whole  work  and 
management  of  a  nursery,  assisted  principally  by  the  superintendence  of  her  mistress  *, 
and  in  regard  to  the  harder  parts  of  her  duty  by  the  housemaid,  in  such  a  situation  the 
hoasemaid  is  usually  engaged  to  carry  up  and  down  whatever  is  required  at  the  nursery 
meals,  and  to  walk  out  once  a  day  with  the  children. 

Sdbsbct.  4. — Duties  of  Cook,  Kitcken^maidt  and  Scullion, 

[552.  The  routine  duties  of  cook,  kitchen-maidt  and  scullion  being  tniermingled,  can 
ecaroely  admit  of  separate  descriptions.  The  cook  directs  the  whole  business  of  the 
kitchen ;  the  others  atssist  in  its  performance ;  she  is  responsible  for  the  mode  in  which 
it  is  conducted  and  performed,  and  must  possess,  therefore,  adequate  skill ;  they,  on 
their  part,  have  only  to  be  active,  cleanly,  and  obedient. 

1558.  TV  IkcM  Amrtfiet,  earlff  rumg  m  of  th«  utoKNt  hnfx»it«iiC8,  and,  m  thoir  boon  of  retiring  to  ntt  an 
Ina  nneertmia,  and  not  deMwlant,  as  thoaa  of  the  Mrfvnta  in  orlwr  departmonta,  on  the  movemeDta  of  the  fiun- 
ttj,  tben  can  be  netkber  hanbhip  nor  diffienlCy  in  their  naiog  betimes,  act  later  than  S  in  the  summer  and  7 
in  the  winter.  If  tbey  ful  in  this,  ihey  will  find  (hnt  **  an  hour  lost  in  the  moniing  may  be  ran  after,  but  nerci 
•venakan  the  lest  of  the  day."  The  i  noourenience  of  Into  nsing  in  theae  three  domeatics  will  not  only  affect 
tlinr  own.  bat  the  bvsiaeae  also  of  woMoy  fit  the  other  servants. 

1554.  T%€jint  erne  9f  the  coot,  in  risinf ,  is  to  set  her  doa^h,  if  not  done  orer  night,  for  the  breakfast  rolls 
■■d  cakes ;  mkib  Ik*  jcnOieii  deans  grates  and  ftre-irone,  liffhts  the  kitchen  and  oren  fifes,  and  fills  with  wa- 
ter, boiler,  kectMs,  and  fooutaios,  samcient  for  the  sapplv  of  the  dressing-rooms,  as  well  as  for  breakfast. 

1955.  Tike  kOeken-maiL,  mi  the  tame  ftme,  is  oeeteipiej  in  sweeping  and  cleaning  tlic  kitchen,  larder,  and 
other  oikee  beboging  tu  the  kitchen  ;  tof^ther  with  the  halls,  stone  steps  at  the  house  entrance,  office  pas- 
sages, kiiehea  atun,  Ac  Besides  this  daily  sweeping  and  dnsfciag,  she  has  to  scour  and  wash  all  these  places 
twice  a  week,  and  io  ecmb  tables,  shelves,  and  cnpboards. 

l55dL  7%e  »oi/lisw,  in  the  same  manner,  keeps  her  scullery  clean,  and  all  the  metallio  utansils  nsed  in 
Che  kitchen,  o  well  as  earthen  plates,  dishes,  and  other  vessels. 

1557.  TVse  yrrliwiiaery  empUvmente  asoally  occupy  the  three  domestics  till  their  breakfast  hoar,  8  o\sloek. 
That  meal  ever,  their  attention  mast  be  inunedialely  directed  to  preparations  for  the  diflerent  dinners  of  the 
hnnwihiold  aad  <kmily. 

1558.  7%«  kiteke»^wtaid  genendly  dresses  mireery  and  terwmfe  hatt  dianere;  st  the  same  time,  she  has  to 
and  aemps  fish,  pluck,  draw,  and  traas  peaknr,  trim  joints  of  ment  and  cutlets,  wash  and  trim  v« 
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l^ing  theaa  on  separate  oolandem  to  drain  (for,  if  heaped  on  one  anofehsT  when  aioist,  the  strong  vegetables 
nanait  ikeir  flavour  to  the  more  delicate  plants) ;  all  such  offices  she  undertakes. 

1559.  n«  cook  has  only,  the  charge  of  dressing  and  serving  the  principal  meats.  While  eveTjthing  is  thus 
pwpswJ  fiw  ber,  she  is  busy  with  her  pastry  (be«t  made  early  in  a  summer's  doy),  her  ragouts,  soups,  gravies, 
■ne8,4;c ;  the  stock  or  cwuammit  the  basis  of  most  made  dishes,  she  keep«always  at  hand,  as  well  as  sweet 
herbs,  pounded  spices,  eechalois,  ckwes  of  garlic,  dte.  From  this  time  till  the  dinner  is  served  the  cook  must 
leave  her  post,  nor  allow  her  assistants  to  remit  their  occupations. 

0.  Am  the  time  drome  migh  when  the  mhete  haemeee  matt  be  achieved,  the  dock  must  be  consulted,  and  to 
dnk  duo  time  allowed  for  the  fire  to  complete  what  has  been  thus  prepared.  Now  the  cook  must  be  col- 
lected oe  well  as  busy,  that  there  may  be  no  ovenight  of  any  kind  (see  azt.  **  Cooking").  T^e  vegetables  and 
■>Mcwa  asnafc,  iu  their  preperatioa,  keep  pace  with  the  dishes  which  they  are  to  accompany,  so  that  the  order  of 
the  dsmeer  may  be  earefnlly  dbserved. 

1501.  Tfte  duner  Jbeer  arrived,  the  cook  oommencee  serving  such  things  as  may,  without  injury,  be  covered 
plored  for  a  short  tiaae  en  the  hot  hearth,  er  in  the  hot  doeet  (see  "  Kitchen  Apparatus*'}.  Bat 
japortant  dishes  she  refrains  from  serving  until  the  order  for  dinner  has  been  given  from  the  dnvf- 
Then  all  handa  are  at  work.  The  cook  takes  immediate  charge  of  fish,  soup,  and  poultry.  Tlie 
kitdkeB-JBoid  (in  some  housee  aseteted  by  the  nadat  housemaid)  dishes  vegetables,  and  pours  gravies  and 
wieoa  jato  tareens.    The  scullion  waits  the  bidding  of  the  cook.    All  are  wus  busy,  and  jet  without  con 

1501.  The  serving  table  (in  eome  kitchens  heated  with  steam)  is  covered  with  a  clean  doth,  and  the  flrsl 
is  set  opoa  it,  and  carried  theqce  by  the  footmen,  in  regular  order,  to  the  butler  in  the  dining-room 


eeok'e  oonstant  aim  shomld  be  to  serve  her  dinner  neatly,  and,  above  evervthing,  to  send  it  up  hot.  |t 
her  painstaking  m  all  other  respects  will  avail  little.  Also,  of  ike  jeeond  teiwrsc  she  should  time  judi 
'sosdy  the  dishisg ;  if  deferred  too  long,  an  awkward  lapse  in  the  dining-room  will  oocor ;  if  too  soon,  some 
if  die  light  and  fancy  dishes,  such  as  omelettes  and  fondiu,  xaa.y  be  iniured. 

1560.  The  errving  ended,  the  cook  then  sets  her  assistants  again  to  the  business  of  cleaning :  the  utensils  an 
eeoered;  the  aeoUery,  larder,  dtc,  cleared  of  everything  that  might  betny  negligence,  or  affect  the  otmo 
ifibten  with  onwholesome  odours.  The  cook  employs  herself  in  tho  larder,  putting  away,  on  clean  dishes,  avj 
rsaaaina  (rf*  the  dinner,  and  which  are  to  be  disposed  of  oocordiog  to  the  custom  of  the  family  in  regard  to  then 
table.  In  eosM  fiuniliea  it  ia  usual  to  send  to  tnble  the  following  day  some  of  these  remains  properly  made  up . 
is  other  pincee  they  are  consutned  at  the  second  table  ;  and  in  a  very  few  houses,  of  the  highest  rank  and  equa? 
■fioanes,  these  remnants  are  disposed  of  to  the  poor  in  the  vicinity,  to  whom  allowances  are  mode  accordinb 
to  the  Dnmbers  of  their  respective  families.  Whichever  of  these  customs  is  established  in  the  famUy,  the  oooi 
ooufurm  tu  it. 


156C  The  contents  of  the  larder,  which  is  under  the  charge  of  the  cook,  require  hei 
dmily  atteDtion  ;  and,  dnring  warm  and  damp  weather,  she  should  investigate  their  statu 
io  &e  eTeaing  as  well  as  in  the  rooming.  Undressed  butchers'  meat,  poultry,  and 
game,  if  moist  on  the  surface,  should  be  wiped  dry ;  if  fly-blown,  the  part  should  be  cnl 
awsj ;  and  if  still  greater  change  be  perceptible,  if  a  flaccid  state  of  the  flesh,  as  well 
as  moisture  on  the  surface  is  perceived,  it  may  be  prudent  to  resort  to  more  decisive 
measures  to  preserve  the  food  from  becoming  utterly  unfit  for  the  table  ;  and  a  single 
night  may  do  this  if  precautionary  measures  are  neglected.  (3ee  **  Preservation  n< 
Food.*'^ 
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13d5.  Th*  eooh,  even  if  she  Jut»e  a  kitehenrnudd  ond«r  her,  muat  never  neglect  to  eee  that  the  Imrdtr  is  k«p 
ctlean,  and  that  no  nnwholesomo  smelli  arise  from  dropping  of  meat,  or  gnvie9,  milk,  &c.    The  leaves  & 
Tegetable*  i«ft  to  ferment  must  also  produce  exhalations  detrimental,  especially  in  hot  weather,  to  all  moi» 
food. 

Stmpt,  gravietf  and  milk  should  each  be  put  dailj  iotii  clean  vessels :  nnlesa  this  be  dona,  they  win  aeoc 
beg-in  to  change.  If  soup  or  gravies  arn  nut  immediately  wanted  for  use,  they  should  be  boiled  opi  and  thea 
strained  into  ould  vessels,  and  put  into  the  coolest  place  to  be  found  till  they  are  wanted.  All  vegetable  sab* 
stances  should  be  strained  from  them. 

1566.  In  seqond-rate  ettahlishmerUs  the  housekeeper  usually  superintends  the  higher 
branches  of  cooking,  and  the  cook  undertakes  the  minor  duties  of  the  kitchen-maid, 
either  with  ur  without  the  assistance  of  a  scullion. 

1567.  The  cook  engages  in  small  establishments ^  varying  from  three  to  fiv<^  in  number,  to  perform  the  wImm 
of  the  work  in  the  kjtchen,  ami  in  some  places  portions  of  house  work ;  she  has  also  to  clean  the  hall,  passages, 
stone  entrance,  stifie,  and  kitchen  stairs,  and  occasionally  the  dining-room,  or  the  whole  of  the  ground  floes. 
It  is  apparent  that,  with  this  variety  of  oecopatiun,  she  most  require  method  as  well  as  artivity,  or  she  will  be 
hampered  and  hurried,  and  perhaps  perform  no  part  of  her  duty  well.  Method  must  be  her  law ;  and  it  con- 
sists in  a  Judicious  division  of  her  weekly,  as  well  as  of  her  daily  woik,  and  to  her  regular  adherence  to  this 
division,  perfurmmg  in  its  appointed  time  each  portion  of  her  duty.  It  may  be  useful  to  give  a  detailed  ao 
count  both  of  the  tky's  and  week's  .routine  of  her  business,  to  show  how  even  this  variety  of  household  vrark 
may  be  easily  and  well  performed. 

1568.  Fifst.  The  routine  of  the  daf^s.  work.  Early  in  the  mornings  the  kitchen  grate  or  stove,  oven,  and 
boiler  must  be  cleaned,  the  fire  lighted,  and  the  water  set  on  for  breakfast.  The  nail  must  be  swept  oat, 
stone  steps  washed,  dining-ro»m  grate  and  fire-irons  cleaned  and  polished,  carpe's  swept,  chairs  and  taUec 
rubbed,  and  windows  dusted,  curtains  shaken  and  properly  arranged,  and  the  fire,  if  in  the  winter,  either  kindled 
or  laid  ready  to  be  lighted.  A/ter  breakfast,  in  places  where  it  is  required,  the  cook  assists  the  housemaid  with 
the  beds,  one  pair  of  liands  being  insufficient  to  shake  large  beds  and  turn  mattresses  projierly.  After  this  is 
done  she  returns  to  her  province  in  the  kitchen,  answering  door-bells  and  single  knocks  until  twelve  in  the  day. 
in  order  that  footmen  and  housemaid  may  pursue  undisturbedly  their  respective  business.  At  noon,  however, 
the  cook's  business  will  require  her  constant  attention,  especially  if  she  have  two  dinners  to  prepare.  The 
early  dinner  she  has  probably  forwarded  before  twelve,  and  been,  at  the  same  time,  able  to  put  her  kitchen  in 
t«rder,  and  to  clean  and  cleur  away  aiiv  utensils  that  may  have  been  used  since  the  morning.  During  the  honn 
of  cooking  she  should  be  solicitous  to  keep  her  kitchen  in  order,  removing  out  of  it  as  quickly  as  possible  all 

Elates,  dishes,  and  other  articles  that  have  been  used  into  the  scullery,  to  be  washed  in  proper  seasoo.  Nothing 
etrays  want  of  method  more  than  the  neglected  state  of  any  servant's  office ;  it  brings  confusion  into  the  whole 
business  of  the  kitchen.  As,  in  families  where  there  are  snmll  establishments  of  servants,  the  table  ia  generally 
plainly  served,  the  cook  may  find  many  interval*  of  time  for  washing  np  her  oorthen-ware  vessels,  and  patting 
away  allarticies  which  are  not  likely  to  be  wanted  ;  and  by  constantly  doing  this,  she  will  bo  leas  harried  at 
other  periods  of  her  business.  After  serving  her  dinner,  her  kettles,  saucepans,  and  stowpans  most  be  ptop- 
eriy  washed  and  cleaned,  ami  ranged  near  the  fire  to  dry.  By  the  time  these  are  done  the  plates  and  diehes 
will  be  returned  to  her  from  the  dining-room,  and  must  be  immediately  washed,  and  either  ranged  in  the  nek 
or  put  to  dry  iwfore  the  fire.  Then  she  makes  up  her  kitchen  fire,  cleans  and  sweeps  kitchen,  lanier,  and  seal- 
lery.  In  families  where  the  dinner  is  late,  supper  is  rarely  wanted,  so  that  the  cooVs  employments  are  ended 
when  all  the  operations  alxive  mentioned  are  performed.  She  may  then  clean  herself  and  sit  down  to  her  own 
work,  or  to  repair  and  make  kitclwn  towels  and  cloths,  until  the  hour  for  rest. 

156tf.  Sec4mdly.  The  routine  of  the  week's  work.  Monday ,  in  coauiry  families,  is  a  baking  day.  The  bread 
if  often  set  over  night,  but  is  not  kneaded  and  formed  into  loaves  till  the  next  morning,  after  the  rook  retaras 
ft>m  assisting  the  housemaid  with  the  l)eds.  The  rook  has  often  more  to  do  on  this  morning  in  washing  op 
everything  which  hor  attendance  at  a  place  of  worship,  the  previous  day,  had  rendered  it  ezpsdient  for  her  to 
leave  untouched.  This,  with  her  daily  business,  usually  occupies  ail  her  spai«  time.  7\ieM(ay,  har  kilcheay 
lariior,  scullery,  d:c  ,  to  be  scoured  ;  tables  and  dressers  washed.  Wednesdayy  the  dining-rooms  and  librsry 
more  thoroughly  cleaueii  than  on  ordinary  mornings.  These  must  be  done  as  soon  after  the  family  brcakfaat 
as  possible.  Thursday,  passsges  and  oilcloth  washed,  together  with  the  stairs  and  banisters  appottiimed  to 
the  cook.  Friday,  all  tin  saucepans,  metal  dish  covers,  copper  sauce)ians,  d:c.,  to  be  scoured  and  polished ; 
baking.  Saturday^  the  kitchen,  larder,  &v..,  scoured ;  the  oilcloth  in  hall  swept  clean  and  polished.  In  a 
place  where  the  ctNik  engages  to  wash  her  own  clothes  and  kitchen  towels,  she  must,  at  the  stated  periods,  ariae 
an  hour  ur  two  earlier  in  the  ftioruing,  and  by  getting  on  with  soms  portion  of  her  work,  she  will  luake  time  for 
this  extra  business.    The  ironing  and  getting  up  of  her  linen  may  generally  be  done  in  the  evening. . 

StJBSECT.  6. — DtUUs  of  Upper  and  Under  Housemaids. 

1570.  T%e  upper  houtemaid's  duties  vary  according  as  she  has  one  or  more  assistant 
housemaids,  upon  whom  the  most  laborious  parts  of  the  household  cleaning  devolve,  in 
distinct  proportions  to  each,  and  yet  the  upper  housemaid  is,  in  some  measure,  respon- 
sible for  the  whole  of  the  household  work  l>eing  weU  done  and  in  proper  season.  Henoe 
it  is  requisite  that  she  should  herself  be  well  versed  in  every  detail  of  the  work,  and  be 
able  also  to  estimate  the  rate  of  time  at  which  it  ought  to  proceed,  so  as  it  may  be  al- 
ways effected  regularly,  easily,  and  properly. 

1571.  Daily  work  of  the  upper  housemaid.  Her  daily  occupations  commence,  together  with  those  nf  hor  as- 
sistants, in  the  rooms  of  which  the  use  will  be  first  required.  The  windows  of  these  are  to  be  opened  in  the 
first  instance,  weather  permitting  it ;  the  curtains  are  then  to  be  shaken,  and  hung  up  high  enough  above  th« 
carpet  to  remove  them  from  the  dust  which,  in  sweeping,  will  rise  from  it.  The  sufaa,  coaches,  and  choica 
furniture  must  be  covered,  if  this  have  not  been  done  over  night,  with  loose  sheets  of  coarse  calico  or  bruwa 
hollaiid,  and  the  rest  of  the  room  is  to  be  prepsrod  for  the  sweeping  of  the  ..-arpet,  by  the  removal  of  chairs,  aofis^ 
tees,  small  tables,  Ac,  away  from  the  sides  and  towards  the  centre  of  the  room ;  damp  tea-leaves  being  sprinkled 
over  the  carpet,  will  assist  in  catrhingthe  dust  us  it  rises  in  sweeping,  and  thus  prevent  it  from  BeiUingon  the 
furniture  or  walls  of  the  room.  The  sweeping,  then,  should  l>e  bagun  from  the  upper  end  of  the  room,  and 
proceeded  with  hiwurds  the  fireplace,  or  the  lower  end  of  the  room,  according  u  the  pile  of  the  carpet  appeara 
to  be.  The  sweeping  must  not  go  against,  but  with  the  pile.  When  the  sweeping  is  dtme,  the  upper  honao- 
nnid  pnx:eeds  to  remove  the  chimney  ornaments,  as  well  as  others  from  chimmilres  and  taldea,  in  order  to 
dust  the  pldces  on  which  they  usuailv  stand.  Marble  chimney-pieces  or  slabs  stiould  be  waslied  occasioaally 
by  the  upper  housemaid  with  a  flannel,  and  clean  viiap  and  water.  (See  art.  **  Cleaning  Marble.*')  The  various 
miamental  articles  that  have  l>een  removed  will  require  careful  wiping  or  cleaning,  and  are  then  to  bn  replaoed 
The  ledgKs,  panels  o<  doore,  window-frames,  the  inside  of  the  lower  panes  of  the  windows,  the  ntirrora,  c^sdtB, 
sofaiees,  &c.,  and  tables,  are  then  to  be  dusted  and  put  into  their  respective  places ;  the  frames  of  piciurve 
must  be  dusted,  but  only  wiih  a  festher  broom,  not  with  a  linen  duster.  (See  rei sarin  in  art.  "  Cleaning  Ciit 
Mouldings  "  &c.)    At  last  the  cnrtaine  are  to  be  neatly  laid  in  folds  and  hunir  on  their  brackets  ;  bat«  even 
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^ilbB  tfmitikiDg  ufffmn  to  W  done,  the  hcAMfluud  ihoold  paiiM  befort  the  leaTw  tKe  nom  to  taka  a  gMMTt. 
■orvcj  of  the  wh(4e,  in  onler  to  detect  omini(ma  which  mav  hare  occarred  hi  any  detaila  of  the  bnsiqeas.  Whan 
sba  haa  doae  her  part  ta  aaeh  room,  and  aeaa  alao  that  otnera  haTa  dona  thaira,  her  next  bnaiiiea*  ia  with  th(> 
iraaia^'ToonB,  lato  vhieh  warro  water  mar  be  takaa,  and  all  thinn  of  the  toilet  laid  raadv  liar  tha  lad>  aha  it 
werntttii  or  other  BBembon  of  the  fitniljr.  Whan  thaaa  nattere  are  all  aettled,  the  hoar  of  braakrast  will  prob* 
ably  be  arrived,  which,  ia  regard  to  tha  eatabliahmaQt,  ganarall}^  pmoedaa  by  one  hoar  that  of  tha  fafnily. 

It  aiaj  be  a*  well  ht»re  to  notice  the  cireamatance  that,  in  faiailiaa  in  which  man  aerraata  are  kept,  the  cara 
af  the  diaief^'renea  nthogany  faraitara,  together  with  the  cleaning  of  mirron  and  wiadowa,  are  alwnya  under 
the  cKaigc  of  the  men  aerraatii.  (Sea  art.  **  Cleaning  Farniture.")  Roaawood  tablea  and  chaire,  or  other 
Heach  pdiahed  forvitare  now  naaal  ia  drawing- rooma,  requiring  no  cleaning,  and  nothing  more  tluio  gentle 
vabbiag  vith  ailken  or  aoft  linen  dnaiera,  are  nauaUy  nnder  the  cara  and  management  o(  honaemaids. 

1572.  An  umd€r  k4nisemiud,  while  an  upper  has  been  employed  as  above  described, 
on^t  to  be  performing  her  distinct  part  of  the  business,  that  of  cleaning  the  grates, 
fenders,  and  fire-irons. 

AAer  reaumng  th^  henrth-mga,  ahe  ahould  lay  down  on  marble  hearths,  to  preBcnra  them  from  being  acratob- 
ad,  a  oeuie  wrapper  doth  abont  two  yarda  long  and  one  yanl  and  a  half  wide,  and  which  ahoold  alwayi  be  one 
ef  iha  appendages  of  the  box  which  oontaiaa  her  other  implementa  and  materiala  for  cleaning  gratea,  dkc,  at 
«dU  u  a  pair  of  thidi  bock  leather  glovea,  which  may  be  purchaaad  at  oil  ahope  for  houaeinaida'  ase  at  one 
•hitting  per  pair.    Theae  glovea  are  very  naeful,  not  only  in  protecting  the  bauds  of  the  cleaner  of  the  gratea 


fnaibeoanuaff  haxd,  diacoumred,  and  uuftt  for  nicer  work,  bot  in  securing  alao  fine  steel  work  and  fire-iroaa 
from  (he  toocSt  of  the  hands,  which,  if  moiat,  would  injure  them.  Having  cleared  the  ashea  away  from  the 
inics,  aad  cteaaed  the  ban,  fenders,  and  iroaa  in  the  rooms  uaed  for  eating  or  sitting  in,  aha  then  carriea  her 
boi  of  naterials  into  the  draaaing- rooma  or  bedrooms  in  which  fires  are  to  be  lighted. 

1671.  These  roosis  done,  the  hoitaemaida  repair  to  their  breakfast,  and  afterward  to  such  of  the  bedroonu 
as  have  bean  vacated.  Here  the  windows  are  to  be  immediately  opened  (weather  salting),  the  bed-clothaa  re- 
moved fcon  the  bade,  the  beds  shaken  up,  aad  with  the  bed-clothes,  left  open  to  the  air  of  the  window.  Tha 
hasina  and  the  washing  tablea  are  next  to  be  attended  to ;  each  article  is  to  be  properly  cleansed,  the  ju(ra  and 
carafes  to  be  emptied,  in  order  to  be  washed  clean  before  they  are  refilled  with  fresh  drawn  water.  When  this 
ia  done,  and  the  slopa  removed  and  emptied,  the  backet  wasbod  out  and  placed  so  as  to  get  dry,  tha  beda  are 
then  te  be  mvie. 

1574.  **MMng  Mb"  is  the  term  in  daily  use  to  express  the  re-arrangement  of  bed- 
ding or  bedsteads  aAer  having  been  nsed.  To  make  beds  well  is  an  art  not  unimportant 
to  comfort,  for  it  consists  in  shaking  up  the  beds  so  sufficiently  as  to  restore  to  the* 
feathers  within  them  aU  the  elasticity  which,  from  the  pressure  of  those  who  have  been 
aieepiog  on  them,  had  been  in  a  great  degree  lost.  Unless  well  shaken^  feathers  adhere 
together  and  fbnn  hard  lumps,  which  would  prove  uneasy  and  inconvenient  to  a  healthy 
mdividual  resting  on  them,  but  to  invalids  still  more  so  ;  they  would  inevitably  destroy 
the  repose  required  by  them. 

1575.  To  MCHTc  «  ked  bring  weU  mnfe,  it  is  requisite  that  two  persons  ahould  be  employed  to  shake  the 
feather  bed,  who,  taking  iuAd  of  its  contrary  comers,  shake  the  feathers  within  it  altematoly  from  one  comer 
to  the  other.    This  being  dona  ao  aa  to  convey  the  maas  of  the  feathers  towards  the  centre,  the  bed  is  then  to 
be  loraed  over,  that  aide  being  brunght  uppennust  which  had  been  nndeftnost  the  preceding  night.    If  it  ia  to 
be  pbred  above  the  mattreaaea,  it  must  be  put  aside  or  tarned  to  the  foot  of  the  bedstead  wnile  the  mattreaaee 
an  tarned  over,  in  order  that  each  aide  of  them  may  be  alternately  uaed.    The  feather  bed  ia  than  lifted  upon 
it,  aad  the  feathen  gendy  impelled  by  the  hand  frum  the  centre  towavda  tha  comers  and  aiJea,  until  Ibcy  are 
eqaally  dispersed  within  the  case,  which  should  form  an  even,  level  surfare.    The  under  blanket  is  then  laid 
vaooihlv  over  it,  and  the  under  sheet  is  dnwn  from  the  foot  of  the  bed  and  laid  evenly  acroM  the  bed,  the  aeam 
of  the  sheet  being  placed  exactly  down  the  centre  of  the  bod.    The  bolater,  havins  been  previwualy  shaken 
between  the  pereuia  employed  in  making  the  bed,  is  laid  upon  the  upper  end  of  theaheet  and  rolled  neatly  am< 
ughily  within  it,  aad  ia  then  lifted  cloee  to  the  head  of  the  bed,  drawing  up  the  aheet  with  it.    The  siden  and 
lower  end  of  thr  under  riweta  should  at  thia  period  be  carefully  tucked  under  the  bed,  and  eapecially  at  each 
end  iif  the  bidsier,  eo  aa  to  fiutan  it  up  tightly  within  the  sheet,  preventing  it  therein  from  being  easily  drawn 
otf*  the  buteier  by  any  reatleaaneaa  of  the  aleeper.    The  pillowe  are  then  to  be  ahaken  up  and  placed  on  the 
bolster.  »Aer  which  the  upper  sheet  is  to  be  laid  on,  as  much  of  it  lieing  reserved  at  the  bottom  aa  will  tuck 
well  onder  the  bed,  so  ss  to  keep  it  strai|(ht ;  the  rest  of  the  sheet  being  drawn  up  to  the  head  of  the  bed,  is- 
le be  fdd^d  up  neetJy  on  the  piliowa,  antil  the  beda  are  to  be  turned  down  for  naa>    Tha  blaakeU  are  neift  to 
be  hud  over  the  sheets.    The  srrangement  of  theae  differa  in  aome  honaea,  for  aooie  persons  prefer  them  to  be 
laid  eo  aa  act  to  be  doohled  down  at  the  head  of  the  bedf  but  to  be  turned  up  at  the  feet.    They  who  require 
light  covering  (wer  the  cheat  and  ahoaldere  oflen  need  greater  warmth  over  the  feet,  and  hence  houaeinaida 
■honld  ewleavaar  to  remember  which  way  ia  preferred  by  thoee  for  whom  they  are  making  beda.    After  tnck- 
*nir  the  falaakcta  nnder  at  the  aidee  and  feet,  and  laying  them  properly,  whether  aingly  or  folded,  at  the  head, 
the  cunaserpana  is  next  laid  neatly  and  evenly  over,  anid  the  bed  ia  made.    In  making  beda  with  clean  ahaete, 
it  ia  of  no  iaipactanoe  which  ends  <^  the  sheets  are  put  to  the  head  or  foot  of  the  bad ;  but  when  once  sheets 
nave  been  al^  m,  they  must  be  uaed  always  one  way  until  they  are  again  washed.    As  a  rule  by  which  te 
remember  which  way  the  ends  of  sheets  were  fint  laid,  it  is  a  good  plan  to  put  the  marked  ends  of  aheeta  always 
CO  tbe  fiiee  of  the  bed ;  alao  the  inside  of  sheets  should  alwaya  be  towarda  the  aleeper,  whom  the  reu|rh  edges 
ef  the  aaaa«  might  annoy.    The  laundreaa  uaualW  folda  op  ahceu  su  aa  to  prevent  any  necessity  on  this  grouud 
iM  the  aooaeauid  for  (xanpletely  opening  ihem  bciore  she  lays  there  rm  the  beds.    It  may  also  be  well  to  recom- 
mend a  bule  «Ltenti<m  Iran  those  who  make  beda  to  the  feathers  which  escape  from  the  case  while  the  beds 
are  dufcea.    If  the  hooaemaid  &stena  a  amall  paper  bag  at  the  bed'a  head,  m  an  nnobaenred  place,  ahe  may 
•aaily  colJeet  the  stmy  feathen  each  da^,  and  eooioaa  them  temponrily  in  thia  paper  beg ;  when  the  collecttmi 
beenmea  n>Bai<laTalile,  all  ahe  haa  to  do  la  to  f>pen  a  small  part  in  one  of  the  seams  of  the  case,  and  to  put  them 
thrungh  it  inAo  the  bed. 

1576.  The  hangings  of  four-poet  htde  are  usually  folded  up  and  laid  upon  the  bed,  io 
the  riew  of  keeping  them  from  the  dust  of  the  room.    At  night,  when  the  bed-clothes 
are  tarned  down  for  use,  the  curtains  are  drawn  round  either  partially  or  entirely,  ac 
Mrding  as  the  occupants  of  the  beds  are  supposed  to  approve. 

1577.  The  hangings  of  tent  beds  are  usually  looped  up  at  the  head  and  feet,  and  are 
easily  tot  down  to  any  required  degree. 

KTS.  The  hanginge  of  French  beds  are  usually  thrown  back  during  the  day  over  tho 
fiame'  of  the  bed,  at  least  in  England,  for  in  France  they  are  usually  drawn  closely  roond 
ihe  bed  lor  the  purpose  of  hiding  it  from  view. 
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1679.  Before  closing  the  subject  of  beds,  we  would  add  one  or  two  renunte,  ehkitf 
however,  respecting  the  general  care  and  management  of  feather  beds. 

Sotnetimes,  eitlMr  ftom  the  afl«c(  of  damp  or  from  nagleot  in  shaking  tbem,  the  teathen  beoome  iiiii  ininiiafl| 
hmp?.  la  thia  case,  it  may  be  neoetaary  to  uniew  the  aeam  of  the  caee  eufficiently  to  admit  the  hand  withiib 
by  whioh  the  Itunpo  may  be  broken,  and  the  baoyanoy  of  the  feathera  raetored.  Beda  beoome  lampy  if  alloww 
to  set  damp  for  want  of  nae ;  it  ia  ihorefore  raqniaite  to  ahake  them  np,  when  they  are  not  eonatantlr  ia  nac, 
•a  neqoently  aa  if  they  were  in  nae,  and  whenever  poaaiUa,  they  ahould  be  expoeed  to  the  raya  of  the  aeji,  at 
to  the  warm  air  of  a  atove. 

1580.  Houttmmdt^  when  called  into  the  room  of  an  invalid  to  make  the  bed,  shoald  be  able  to  do  h  ao  fonllf 
aa  not  to  diaturb  or  irritate  the  patient,  and  yet  ao  effeetnally  aa  to  render  it  aa  confortahle  to  him  aa  hia  alala 
admita  of.  If  the  patient  cannot  bo  lifted  out  of  bed,  then  one  half  of  it  only  can  be  made  at  once  ;  but  of  whick 
the  feathera  mnat  oe  worked  op  with  the  handa  and  aoparated  from  each  other  with  aa  little  ohdiinr  aa  peaaiMc. 
They  moat  afterward  be  eqvally  diaperaed  within  the  bed  tick  by  the  gentle  impellinir  of  the  feathen  towai^ 
those  parte  that  appear  to  tM  most  wanting  of  them.  Half  of  the  under  blonket  ia  then  laid  emoothly  over  that 
part  in  which  the  leathere  have  been  eo  far  ahaken.  A  clean  aheet,  half  of  which  mnat  be  rolled  np  lencdi* 
wiae,  ia  then  laid  upon  the  blanket  and  arranred  neatly  over  the  bolater :  the  nnrolled  half  of  the  aheet  ia  Isft 
as  flat  aa  poaaible  nntil  the  patient  baa  been  lifted  over  it,  or  h»  body  ao  far  raiaed  aa  to  allow  of  ita  teiif 
paaaed  nnder  him. 

An  invalid  may  aometimos  be  lifted  from  the  part  of  the  bed  on  whioh  he  haa  been  lying  to  thst  leeeadf 
ahaken,  bv  two  or  more  peraona  lifting  him  between  them  by  the  eheet  on  which  he  liee,  and  thoa  partially 
■winging  nim  to  the  part  aS  the  bed  preparod  for  him  ;  thia  bein^  done,  the  eheet  which  ia  to  be  changed  aaj 

Knorally  be  drawn  away  by  rer/  little  aid  given  br  the  patient  m  raiaing  hie  body  alightly.  The  cleaa  nppir 
eet  mnat  be  rolled  up  acroea,  that  ia,  from  each  aide,  and  being  pat  under  the  upper  aheet  about  to  be  ehaaged 
it  ahould  be  gently  unrolled  by  a  person  on  each  aide,  and  drawn  np  towards  the  top  of  the  bed,  where  it  ii 
turned  down  over  the  blankets.  As  soon  as  this  ia  eflTocted,  the  eheet  under  which  it  baa  beeathua  rolled  nav 
be  eaaily  and  quickly  drawn  away.  The  reat  of  the  covering  may  be  made  emooth,  and,  aooordin|r  to  the  hi- 
inga  of  the  invalid,  can  be  leaaened  or  increaaed  in  weight.  The  other  half  of  the  bed  ie  nsoaUy  left  to  bs 
shaken  up  the  next  time  the  invalid  ia  to  be  removed,  or  the  bed  linen  changed. 

1581.  JTu  koiuemaids'  duties  being  so  far  performed,  their  next  employment  is  to  pre- 
pare the  bedrooms  for  sweeping,  by  covering  the  beds,  together  with  the  dressing  and 
washing  tables,  over  with  the  proper  sheets,  so  as  to  keep  them  free  from  dost. 

Then  to  hang  high  up  the  window  and  bed  ouxtains,  and  to  turn  op  the  bed  valaneea.  The  catpeta,  if  m^ 
mating  of  email,  looee  inecea,  are  beat  taken  up  to  be  ahaken  oat  of  docura ;  but  if  fastened  down,  it  will  be  reqai- 
site  to  aprinkle  tea-leavea  over  them,  and  to  aweep  them  carefully  with  a  A«ir  or  with  a  IhUck  brocm  (the  latter 
aome  ladiea  prefer  to  be  used  only  once  in  the  week,  aa  too  penetrating  for  daily  uae ;  they  imagine  the  hair 
broom  to  be  euflkaently  atronff  to  clean  the  aurfaoe  of  the  csopet  each  day,  and  yet  not  haiah  enough  to  mm 
away  the  wool,  in  the  aame  degree  aa  the  more  frequent  uae  of  the  whiak  or  Dutch  bromn  might  do).  Tht 
upper  houaemaid  generally  maikea  theae  preparationa,  while  the  aervant  under  her  fetchea  her  brooms  to  aweep 
them.  Into  each  bedroom  and  droasing-room  the  upper  housemaid  precedes  her  assistant,  who,  after  sweepiBC 
one,  follows  her  into  the  rest  successively,  leaving  the  upper  housemaid  to  letum  to  those  noma  that  have 
been  awept,  in  ocder  to  duat  the  ledgea  of  doora  and  windowa,  together  with  the  fumitare,  to  replaes  the  cor* 
taiaa  and  valaacee,  and  to  remove  and  fold  up  the  wrappers  that  have  been  thrown  over  the  beds  and  taUea 
After  looking  around  in  each  room  to  aee  that  nothing  belonging  to  the  housemaids*  dntiea  have  been  neglected, 
the  upper  housemaid  then  repairs  to  the  linen  pross  to  look  out  and  to  air  before  the  firo  what  may  be  required 
fur  the  next  day's  use,  or  to  aee  what  articles  want  mending. 

1582.  The  under  hotuemaidg,  having  each  done  her  part,  cleaned  and  put  away  pails 
and  brooms,  dtc,  are  required  One  day  in  each  week  to  assist  in  the  lanndiy,  and  also, 
at  proper  intervals,  to  wash  and  get  up  their  own  linen. 

1583.  The  under  housemaids  are  also  usually  required  to  assist  the  cook  in  serving  the 
dinner  each  day.  When  many  dishes  are  to  be  ready  at  once,  any  hands  in  the  bouse 
not  otherwise  occupied  are,  on  occasions  of  large  dinners  especiadly,  called  to  the  aid 
of  the  cook,  but  wiUi  the  serving,  and  generally  the  assistance  of  the  housemaids,  they 
are  then  expected  to  be  in  the  still-room  to  receive,  wash,  and  replace  the  china  used 
at  dinner :  these  may  be  termed  their  extra  duties. 

1584.  The  repauing  of  th*  hcmtekM  Kmoi  md  of  ike  sloddiigt  c€€^g9P^ii^^ 

but  an  ordinary  part  of  the  housemaids*  work,  whioh  usually  fiUa  np  what  leiaura  time  they  have  until  the  pmiad 
m  which  they  must  return  to  the  bedrooma  and  dreeaing^rooma,  in  order  to  replaoe  eveiything  that  had  bsaa 
used  daring  the  dreeaing  time  of  the  members  of  the  family  ;  and  alao  to  tarn  down  the  beds,  and  to  deaa  the 
windowa,  mid  draw  the  ourtaino.  Any  leiaura  time  between  thia  last  branch  of  their  employmenta  and  the 
hour  of  going  to  bed  is  usuallr  allowed  them  for  their  attention  to  the  repairs  of  tiieir  awn  elothiiur.  laeoms 
families  the  housemaids  an  allowed  two  or  more  of  the  six  evenings  of  the  week  for  their  own  wmk. 

The  daily  duties  of  the  housemaid  usually  end  with  the  closing  up  of  bedrooms,  sad 
with  the  other  preparations  for  the  night.  The  upper  housemaid  usually  carries  hot 
water,  both  night  and  morning,  into  each  room,  and  warms  beds  when  it  is  required. 

Weekly  and  occasional  duties  of  housemaids. — ^Housemaids  who  understand  how  to  ar- 
lange  their  work  will  avoid  allowing  any  greater  pressure  of  business  in  one  week  mois 
than  in  another,  but  will  be  able  to  arrange  and  divide  the  general  cleaning  so  as  to  maioe 
it  not  greater  at  any  time  than  what  may  be  easily  got  through.  In  great  houses  tbe 
families  are  often  absent  from  home,  and  on  such  occasions  the  general  cleanings  to 
which  we  shall  allule  should  take  place. 


Sanarimg  of  bedroom*  ahould  take  place  once  in  every  fortnight  or  three  weeka,  aeootding  aa  tha 
favoumble  or  the  reverse  to  the  subsequent  drying  of  the  wetted  rooms.    TAe  window  aiug  ahould  be 

one  d^j  in  the  week.    Breaa  handles  to  doors,  «*  biass  worit  of  every  kind,  shoald  be  rabbed  with  a 

Mahogany  work  should  be  well  rubbed,  and  painted  waiasootina  and  walls  (net  diaiemperad)  ahoold  haaa  j 
omrj  qmt  and  mark  washed  off  with  a  sponge,  and  warm  soap  and  water ;  finger  maika  on  dooraahould  he  iJia  4 
nmoved  in  the  aame  wa)r  1 

Ones  M  aforttnghtf  pailkuteo  ami  mattreatet  ahould  be  bruahed  with  a  clean  hand-braah.  ao  aa  to  ruamo  dl    1 
ledgmente  of  duat  from  the  aidea  and  trom.  the  tufta  of  wool  whero  the  faateninga  down  of  tne  mattreaaea  occur. 
Eherte aie  nauaUy  changed  oooe  in  afeitnight  in  beds  occupied  by  the  memben  of  a  fkmily,  onoe  «v«ry  weak  . 
w  thoee  of  cneata.    Every  fresh  guest,  of  course,  expecu  to  find  dean  sheets  on  the  bed  allotted  to  bim  ia  the  * 
house  of  amend 
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1586.  In  esiaUtMrncnU  in  tMch  one  hotuanaid  only  is  kept,  the  viliole  of  the  biuineee, 
as  above  described,  she  has  to  methodize  and  effect  without  mach  aid  from  other  meni> 
hers  of  the  household. 

In  a  Cunilf  of  ragvkr  habits,  the  may  probably  Hare  tKe  pririlen  of  going  early  to  bed.  It  will  then  be 
only  proper  ia  her,  and  it  will  be  certainly  moat  conreaieat  to  her  also,  to  rise  as  early  as  six  in  tummer  aad 
V*.  later  thaa  aeven  in  the  winter.  With  the  opeuing  of  windows,  and  with  preparing  the  Bitting>roonu,  m 
jriiove  described,  ioir  the  renewed  aac  of  the  family,  she  will,  of  course,  begin  her  day.  After  hanging  up  cur- 
taina  ab«ie  the  caipet,  and  oorering  over  the  sons,  Stc,  to  preeerre  them  from  the  dnat.  she  must  clean  tlie 
grates,  feoden,  Ac. ;  and  when  this  is  done,  sweeping*  dusting  the  roomsi  and  replacing  the  furniture  aright 
must  (aiym.  Whenever  poeaible,  she  should  also  sweep  the  stairs ;  for  if  deferred  till  late  in  the  day,  ihe 
&iBil7  mil  be  passing  and  rupaaaing  while  she  is  sweejHng  them,  very  inconreuiently  both  to  themselres  and 
lohcr. 

158S.  In  going  into  ihe  hedroonuj  her  first  care  must  be  given  to  the  proper  airing  of 
the  rooms  and  bedding.  She  must  open  the  windows,  and  after  removing  the  bed- 
clothes from  the  feather  beds,  shaking  up  the  feathers,  and  leaving  them  open  to  the 
air,  ahe  nuist  proceed  to  set  to  rights  the  washing  and  dressing-tables,  and  then  to  cotst 
them  over  in  preparation  fur  the  sweeping.  The  buoket  carried  from  room  to  roomie 
receive  the  slops  must  be,  when  done  wiUi,  emptied  and  immediately  cleaned  out  with 
piraty  of  oold  water,  and  turned  down  in  an  appropriate  place  to  dry.  It  is  a  slovenly 
habit  to  leave  ihe  chamber-bucket  long  unemptied ;  it  spoils  the  bucket,  as  it  also  does 
to  leave  it  uncleaned  and  wet.  When  it  is  sufficiently  dried  after  it  has  been  washed 
out,  it  should  be  put  into  the  housemaid^s  closet,  in  which  the  rest  of  her  ntensils  and 
materials  for  deaniug  are  usually  kept.  Two  water-jugs  should  be  among  these  ntes* 
sUs,  one  for  hard  or  spring  water,  the  other  for  rain  or  soft  water.  These  being  filled 
with  a  fresh  supply,  must  be  carried  into  each  bedroom  or  dressing-room,  out  of  whioh 
each  ewer  and  carafe  or  water-bottle  must  be  refiUed.  Towels  that  have  been  recent- 
ly used  most  be  dried  either  before  an  open  window  or  before  afire,  care  being  observed 
to  replace  each  horse,  with  its  respective  towels,  in  the  room  to  which  it  belonged,  thai 
there  n^y  he  no  exchange  in  the  towels.  When  clean  towels  are  to  replace  those  whieh 
have  been  used,  the  housemaid  should  take  care  to  dry  those  that  are  wet  before  they 
are  put  away  for  the  wash.  If  left  damp,  linen  will  soon  become  mildewed,  the  mark* 
of  which  are  difficult  to  remove. 

When  the  washing  and  dreaaing  tables  are  put  m  order  nod  ooverad  over,  the  hoosemaid  then  calla  to  bar 
assisismii  the  other  maid  eervanto,  wboae  duty  it  is  to  help  her  to  make  the  beds.  ]t  ia  necessary  to  remind 
thosif  who  are  cillnl  away  from  cAhar  empiovments  to  assist  in  making  beds  that  they  should  previously  wash 
tlietr  hands,  and  pot  off*  aprons  which  have  been  greased.  Nothing  can  bo  more  unseemly  and  disagreeable 
than  marks  of  dirty  fingers  npan  bed'hangings,  theeta,  or  eonntarpanee ;  but  with  cleanly  servants  this  can 
aeidaa  hnppan.  The  beds  being  made,  the  curtains  are  to  be  shaken,  folded,  and  laid  on  the  bolster,  and  the 
valaaees  to  be  turned  op  round  the  bedsteads.  A  large  sheet  is  thrown  over  the  whole,  coane  wrappers  over 
dr^siag  sod  waahiufr-tablea,  and  the  sweeping  may  then  begin  (see  **  Swiping") :  then  she  duets  every  p«|t 
and  every  piece  of  fumitare  ;  when  the  whole  is  completed,  and  she  looks  nmnd  and  sees  nothing  neglected, 
her  wuck  is  over  fur  a  time.  She  then  resorts  with  her  sewing  to  the  sttU-reom  or  kitchen,  and  sits  there  tiH 
It  is  tune  to  put  the  rooms  in  order  after  dressing.  In  the  evening  she  thonld  pursue  the  same  course  as  be- 
fcre  meniioaed.  And  during  the  week  she  should  be  sfilieitoos  to  divide  and  arrange  her  work  so  as  to  gvl 
each  day  soom  poiftton  of  that  done  which  may  be  termed  the  weekly  businaas.  By  dmng  this,  there  weukl  be 
00  gieaiar  yassurs  ef  work  on  any  one  day  more  than  on  the  rest  of  the  week. 


Sqbssot.  6. — DuUee  of  the  Still-room  Maid, 
1S87.  The  eiilL^oem  mnd,  less  frequently  required  at  present  to  assist  at  the  stiU 
than  in  former  times,  when  sweet-flavoured  waters  were  to  be  prepared  for  the  cook, 
aromatics  ibr  the  dressing-room,  and  cordials  for  the  inyalid,  yet  she  preserves  her 
name,  and  in  some  houses  her  ancient  avocations  also.  (See  "  Still-room,"  Book  XX.) 
But  whether  these  are  entirely  discontinued  or  not,  she  tuis  always  a  distinct  depart^ 
meat  to  fill — that  of  the  charge  of  the  housekeeper's  room.  She  is,  in  fact,  the  house- 
keeper's maid,  lights  her  fire,  cleans  and  dusts  her  room,  prepares  the  table  for  her  break- 
fast, waits  upon  her,  and  upon  those  of  the  establishment  who  breakfast  with  her,  and. 
after  clearing  away  the  breakfast-table,  she  prepares  to  assist  her  in  the  preparations  foi 
seond  courses  and  desserts,  or  in  distillation  in  those  families  in  which  this  branch  oi 
the  stdl'TOom  employments  is  continued.  Neat,  clean,  active,  and  obUgiog  she  must  ever 
be.  and  if  observant  also,  there  is  no  office  in  a  gentleman*8  house  more  likely  to  fit  her 
for  uniertaking  in  time  higher  and  more  responsible  departments  of  household  business. 

Subject.  7. — Duties  of  the  Laundry  Maid, 

lfj83.  The  Unndry  maid  is  engaged  generally  to  wash  and  get  up  only  the  household 
Hn':o  and  the  family  clotlies.  The  maid  serrants  wash  for  themselves,  or  receive  in- 
sU  iii  an  allowance  of  wages.  The  men  servants*  washing,  with  the  exception  of  the  fooA- 
aii/i*d  linen  jackets  and  aprons,  is  always  at  their  own  cost.  This  is  customary,  and 
if  i  seem  hard  that  the  men  servants  should  not  have  the  same  advantages  in  this  re- 
spr  ft  as  the  women,  it' must  be  remembered  that  tbeii  wages  are  much  more  consider- 
ab!«^  Uian  those  of  women  servants.  On  this  subject,  see  also  Book  XX.,  **  Economy 
sfiUe  Laundry." 

Iifs9,  The  a^iklf  *«*»««« •/  ^  Imunir^mmAu  ikf$  feiOnwimg :  on  JTeiidayf  the  bnainesa of  the  laandtMS 
ter.Ls  with  rxkilaetuig  and  ar«ting  out  the  vavioas  articles  to  be  washed,  in  preparing  the  coppers,  filling  thiaai 
•nil  vat«rp  «md  lafing  the  foal  rBa4y  for  kindling.    On  TWsdoys  she  should  riae  at  A  o'clook,  Ught  t&  Axm 
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ander  the  ooppen,  anil  as  bo  >n  as  the  water  it  hot,  she  ehonld  begin  with  her  assintanta  to  waah.  ika  it'  *  f 
main  object  to  hang  ont  ear)j  in  the  mornin|r  all  article*  (toch  m  aheets  aad  body  linen)  which  ittav  h«  im 
proved  by  the  whitening  power  of  the  morning  air  and  sun,  the  first  hours  of  the  wasfadng  day  ahould  be  dilk 
gently  employed,  and  the  evening,  if  the  washing  is  finished,  should  Ite  occupied  with  scouring  and  deaaiaf 
an  the  wash-house  and  the  utensils  which  have  been  used.  XVednetdms^  the  chief  iif  the  waxhing  being  con- 
pleted,  the  business  of  drying  and  folding  the  linen  for  the  niQugte  and  iron  is  to  l)e  begdu,  as  well  a«  that  of 
starching  and  clearing  the  fine  Iinnn.  TTtursda^s  and  Frtday$  are  occupied  with  manr ling,  irtoiiing,  and  geitua 
up  the  whole  of  the  linen.  Saturdays  in  Beparating*  it  ocoonling  to  the  marks  uffixeu  to  it,  and  carryioi;  each 
dif  sion  into  ita  appropriate  plane.  The  rest  of  the  day  \»  given  up  to  the  cleaning  of  the  latmdry,  and  pattiag 
intt  their  places  «u  things  connected  with  the  business  carried  on  in  iL 

In  families  ooasisting  nf  few  in  number,  the  laundry  maid  has  often  completed  her  business  on  Thnrsilsy 
erenings.  SHe  if  tttea  usually  expected  Co  assist  the  bouseoiaitf  in  repairing  Che  linen  cither  of  thar  hovie  <v 
fiunaly. 

SuBSBCT.  8. — Duties  of  Servants  of  AU  WorL 

1590.  A  servant  of  all  worJc^  though  considered  as  holding  one  of  the  most  hmnbte  pla- 
ees,  may,  if  possessed  of  skill,  activitjF,  and  integrity,  be  one  of  the  most  Taluable  of 
household  servants,  the  comfort  arising  from  the  regular  performance  of  the  whole  bu- 
siness of  the  house  being  solely  dependant  on  her. 

1501.  Generally i  a  young  girly  on  first  going  into'sermce,  commemees  her  career  as  seruat 
of  ail  work;  mA  if  she  iMppen  to  fkil  into  the  hands  of  a  clever,  active  mistress,  sbe 
may  be  regarded  as  most  fortunate ;  for,- under  her  direction,  she  may  prepare  herself 
admn^bly  for  any  other  departments  of  service.  She  cannpt  be  in  a  better  school  for 
her  education' in  household  duties  and  virtnes  than  in  a  family  of  orderly  and  neat  hab- 
its, in  which  each  day's  occtipatiotis  proceed  in  a  regular  and  aJmost  ondeviating  course. 
But,  unfortunately,  it  is  frequently  the  reverse ;  and  a  girt  of  unformed  habits  often  finds  • 
her  first  service  one  of  hard,  yet  irregular  duty.  If  she  entered  it  possessing  any  no- 
lion  of  order  and  neatness  it  is  soon  lost,  and  she  faHs  readily  into  the  habits  of  mis- 
management and  carelessness  of  the  examples  before  her,  habits  which  pmbably  wiQ 
affect  her  welfare  to  the  end  of  her  days :  once  contracted,  they  are  seldom  eradicjted. 
In  hiring  maid  servants  to  fill  distinct  departments  in  larger  establishments,  obiest'ons 
are  often  raised  against  those  who  have  only  served  in  tlK  general  cbaracterof  semirt 
of  all  work,  objections  arising  from  observations  on  the  irregular  management  of  their 
household  duties^  and  their  deficiency  in  neatness.  It  mHstr  bowever^  be  remembered 
that  a  good  servant  of  all  work  will  make  a  good  servant  in  any  capacity,  and  my  be 
taken  into  any  department,,  not  only  without  fear  of  her  failure,  but  with  every  proba- 
bility that  she  will  fill  the  situation  with  credit  to  herself  and  with  satisfiiction  to  her 
employer.  In  some  places^  Scotland  for  instance,  a  good  general  servantj  as  she  is  called, 
is  much  sought  after,  and  can  demand  higher  wages  than  those  who  engage  in  only  one 
department  of  service. 

1593.  The  routine  of  the  duties  of  the  generaX  aerocaU  depends  chiefly  upon  the  descnptioa  of  place  abe  ea 
ters.  Buppoae  her  engagement  is  to  serve  a  single  lady  in  a  small  house  in  a  lown.  Here  her  work  will  prob- 
ably be  regular,  and  not  so  hf  avy,  but  that  with  industry,  activity,  and  a  judicious  division  of  the  work,  she 
will  be  well  able  to  perform  it  First,  she  must  be  an  early  nser ;  liefure  her  mistress  gets  up,  her  kitchftn, 
parlour,  and  hall  should  ha  properly  cleaned  (spe  art.  "  ('leaning*'),  and  she  herself  washed  an>l  neatly  dresv- 
ed,  ready  tn  attend  on  her  mistress  and  to  prepase  her  breakfast,  taking  her  own  also  alwut  the  same  tine. 
Afler  breakfast,  and  afUr  washing  and  putting  away  the  breakfast  things,  and  rero  Ting  her  mistrpsst'»  urdeit 
for  tlie  day,  sho  should  repair  t(»  the  bsKlrooms,  and  proceed  to  clean  and  arrange  them,  aa  desrnhed  ahaws  (saa 
*' Housemaid's  Duties").  From  these  emplnymeiita  it  is  pnibalila  that  she  may  be  occasionally  called  away  le 
answer  bells ;  snd,  on  such  occsMons.  she  should  Iwik  to  her  kitchen  fire  now  and  then,  to  keep  it  in  readiisess 
for  the  cooiiinff.  to  which  she  will,  in  a  short  time,  hare  to  attend.  When  np-sMirs  work  im  dtme,  ahe  mast 
ntun  tfi  her  kitchen,  and  set  about  preparing  the  dinner.  In  some  caaea  the  roiatresa  may,  perbafa,  assal 
bar.  It  will  be  aa  advantage  to  the  servant  to  have  such  an  assistant  and  inauuctrei»»who  may  be  clever  ia 
the  art  of  cooking. 

1593.  A  mistress  capable  of  directing  the  basinrsa  of  the  kitchen  and  house  is  the  best  fViend  a  ynnng  srr^ 
Taut  can  have.  Before  dinner  is  serv^  ahe  shonld  again  waah  her  hands  ami  chansa  hea  aimrn,  makiog  hai 
dress  as  seemly  as  the  nature  uf  her  employmeuts  peruiiL  In  a  service  such  aatbe  one  now  des(nl«d,  the 
fiimily  usually  dine  first,  and  the  servant  afterward,  on  the  remains  uf  the  dinner.  As  she  brinies  it  fnmi  table 
she  should  put  it  near  the  fire  to  keep  it  warm  until  she  has  time  to  sit  down  to  it.  If  she  does  her  dnu  tc 
her  emplny«>r,  she  may  conscientiously  attend  to  any  little  circumstanres  that  may  prtiimile  her  «(wa  •ooifwvt. 

1594.  Her  dinner  over,  the  clonnng  awnv.  scouring  saucepans,  washing  disbea.  wilh  •▼aty  uther  neoawaiy 
act  of  cleanliness,  will  occupy  some  part  of  the  aflKrnoon,  in  the  ctiurse  (if  whirh  she  must  find  time  ut  make 
up  the  Icitchon  Gre,  set  on  the  tea-kettle,  and  sweep  up  the  kitchen  hearth.  Her  wttrk  dimple; <>d.  she  af;ain 
washes  herself  and  changes  her  dress ;  she  is  then  reacfy  to  wait  upon  her  mislreas  at  tea,  a«4  to  attftsd  i* 
any  other  way  to  her  ctmifort. 

1595.  The  evening  is  occupied  with  closing  doors  and  windows,  and  arranging  the  bedrooms  for  the  night. 

1596.  B*sidea  the  daily  routine  she  muet  contrive  to  bring  into  each  day  some  portion  of  the  wetkfy  citmn  ng- 
Hir  kitchen  shonld  Im  scouied  twice  a  week,  mi  Wednesday  and  Satmdau ;  the  parlour  awept  every  cilicr 
morning ;  the  hall  washed ;  bedmouis  swept,  and  carpets  tak^n  up  and  shaken  on  Tuestfay  and  Friday :  ffaU 
cleanou  on  Wednesday  ui\^  Saturday ;  l»loCk  tin  kitchen  utensils,  plated  can'lleslirks,  aud  bniss  wwrk.  cm  Tiu^S' 
day  (see  **  Cleaning*').  Once  a  fortnight,  or  onre  in  three  weeks,  the  floors  of  bedrooms  shoukl  be  sc-oored  isae 
**  Scnaring"),  maras  on  painted  wainscots  washed  off,  windows  cleaned,  dtc. 

1597.  If  the  weuhing  oe  done  in  the  house,  the  above  routine  will  be  orcasiinaally  broken  into  for  a  few  dxxn, 
though  pruiiably  she  will  be  allowed  some  assisUtnce  at  the  washtub,  and  will  find  hrr  mistress  ready  lo  take 
m  herself  some  portion  of  the  lighter  business  of  starching  and  gvtting  np  the  fiiie  linen. 

I5W.  Alihottgb  a  multiplicity  of  occupations  appear  to  ehiim  her  attention  aud  tinia  ev«a  in  the  tmaUesI 
families,  yet,  by  a  Jndicioos  division  of  her  duties,  nnd  by  activity  and  diligence,  she  will  find  them  all  omdai 
her  command,  so  as  to  get  through  them  without  any  inconvenient  pressure.    In  the  appropriatum  uf  her  oe 
eupations  tn  time,  and  m  the  steady,  regular  performance  of  the  same,  consist  the  gtwd  mauagem«>QK  of  tbe 
"ofcUmartt, 
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[In  the  IlAited  States  the  progress  of  hizary  and  extraTSgance  has  happily  stopped 
short  of  the  multiplicatioa  of  servants  to  the  extent  which,  as  here  truly  represented} 
the  British  aristocracy  and  nobility  have  reached.  Even  among  our  millionaires  there 
are  none  who  retain  so  many  male  and  female  domestics  in  dieir  home  establishment 
Althoagb,  in  the  Soathem  States,  there  are  manjr  planters  who  have  hundreds  of  slaves, 
of  whom  tbejare  the  legal  owners,  and  who  are  chiefly  employed  in  their  cotton  and 
rioe  fieids,  or  in  their  sugar  and  tobacco  plantations ;  yet  none  even  of  these  include 
in  (beirhousebdld  proper  so  many  as  28  male  and  female  attendants,  nor  are  there  any 
In  the  oon-slaveholding  parts  of  the  country  who  employ  half  that  number,  however  ex- 
tensive their  domestic  establishment.  Indeed,  some  of  the  official  designations  of  ser- 
laots  here  named  are  not  recognised  in  America  even  by  our  English  residents,  many 
of  whom  do,  nevertheless,  retain  many  of  their  British  notions  and  accustomed  habits ; 
bat  they  find  it  impracticable  to  obtain  competent  and  trusty  servants  in  all  these  de- 
partments, however  they  might  desire  it. 

Of  male  servants,  our  wealthiest  families  retain  no  more  than  a  porter,  footman, 
coachman,  groom,  gardener,  waiter,  and,  in  some  few  instances,  a  French  cook,  butler, 
lad  valet ;  and  the  housekeeper,  cook,  scullion,  lady's  maid,  chamber-mai^,  laundry 
maid,  nurse,  and  one  or  more  maids  of  all  work,  constitute  the  whole  of  Ae  female  ser- 
vants employed  in  the  most  extensive  domestic  establishments  in  America.  Nor  is  it 
at  all  common  to  have  any  of  the  servants  in  livery  except,  in  rare  examples,  the 
coachman,  footman,  and  valet.  Indeed,  a  vast  majority  of  the  wealthy  merchants  and 
eafnialists  of  our  country  content  theinselves  with  less  than  half  this  number  of  ser- 
vants, and  find  their  household  duties  better  attended  to  by  requiring  the  most  of  their 
domestics  to  be  servants  of  all  work.  The  difficulty  of  procuring  persons  in  this  coun- 
tiy  who  have  been  trained  for  special  departments  of  domestic  service  would,  of  itself^ 
be  an  insuperable  dbstacle  to  procuring  an  analogous  classification  of  servants  to  that 
descnbed  above  as  coumion  in  England,  unless  they  were  imported  for  the  purpose; 
and  the  rate  of  wages  is  so  much  less  in  America  than  in  England,  that  no  inducement 
could  be  held  out  sufficient  to  lead  such  to  emigrate  thither. 

The  mass  of  our  population  in  the  United  States,  however,  have  been  trained  to  help 

themselves  in  the  management  of  household  affairs  to  an  extent  which  renders  them 

ladq)endeQt  of  so  many  servants,  nor  do  they  feel  the  need  of  them.    The  wife  and 

mother,  in  midtitudes  of  reputable  arid  even  wealthy  families,  prefers  being  her  owii 

housekeeper  and  nurse ;  the  elder  daughters  consult  their  taste,  and  promote  their 

Health  by  attending  to  the  chambers  and  cultivating  the  skilfnl  use  of  the  broom  and 

hand-bnish.  or,  where  there  are  no  elder  daughters,  some  female  relative,  who  becomes 

an  inmate  of  the  household,  attends  to  these  duties  of  dioice.    A  maid  of  all  work,  or 

two  or  three  of  such  if  needed,  together  with  a  codk  and  washerwoman  in  the  kitchen, 

with  a  servant  to  run  errands,  &c.,  are  all  the  female  servants  kept  or  needed  by  venr 

many  of  oar  most  reputable  and  wealthy  families ;  while  one  or  two  servants  of  zn 

wojfc  are  an  (he  female  help  which  a  majority  of  American  families  retain. 

Male  servants,  either  white  or  coloured,  are  only  employed  by  the  wealthy,  or  those 
who  choose  to  t>e  reputed  such,  and  are  hence  comparatively  rare,  especially  in  the  non- 
davefaolding  states ;  and  a  waiter  or  valet,  a  footman  and  coachman,  constitute  the  num- 
ber seldom  exceeded.  In  most  families  these  are  dispensed  with  very  readily,  menial  olB- 
oes  of  all  kinds  tieing  performed  by  public  porters,  bootblacks,  barbers,  washerwomen, 
Ac,  who,  acting  as  outdoor  servants,  attend  to  these  respective  duties  for  a  weekly  or 
Bionthly  stipend.  The  livery  stables  conveniently  provide  a  stable-boy  and  groom, 
where  a  carriage  and  hordes  are  kept,  and  multitudes  of  gentlemen  choose  to  drifv 
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their  own  carriages  when  they  give  their  families  an  airing,  rather  than  to  confide  thii 
trust  to  a  coachman,  often  careless,  and  even  drunken.  Apart  from  the  eoonomj  of 
these  arrangements,  Americans  greatly  prefer  them  in  the  general,  and  their  coinmon- 
ness  renders  them  reputable  even  among  the  higher  classes,  who  thus  rid  themselves 
of  the  expense  and,  what  is  worse,  the  annoyance  of  so  many  servants.  - 

The  greatest  trouble  connected  with  housekeeping  in  American  cities  is,  ccmfessedly, 
the  difficulty  of  procuring  and  retaining  good  servants,  and  private  hospitality,  to  which 
our  people  are  proverbiaiU^  disposed,  is  necessarily  limited  by  this  circumstance ;  and 
it  is  one  the  annoyai)ce  of  which  can  scarcely  be  appreciated,  and,  thou^  not  easily  de- 
scribed to  strangers,  may  be  readily  accounted  for. 

In  the  Soathern  States,  where  slaves  are  trained  by  their  masters  and  mistresses  witi 
special  reference  to  the  service  of  the  famQy  in  the  department  of  labour  allotted  them, 
the  difficulty  of  which  we  speak  is  not  realized  to  any  great  extent.  Servitude  is  their 
bt,  as  it  has  been  that  of  their  ancestors,  and  they  are,  for  the  most  part,  ignorani  of 
any  higher  destiny  being  attainable  or  even  desirable ;  and  multitudes  of  them  are  eoii- 
tentedly  happv,  and  free  firom  any  aspirations  after  a  change  of  their  condition,  whicb^ 
though  one  m  bondage  and  diependance,  is  attended  by  no  ears  or  anxiety  for  the  means 
of  subsistence,  which  with  them  is  the  ultimatum  of  desire. 

But  in  the  non-slaveholiHng  states,  and  especially  in  the  northern  cities,  the  case  is 
widely  different.  The  coloured  people  are  free,  and  when  they  can  find  any  employ- 
ment, however  menial,  which  they  can  conduct  on  their  own  behalf,  they  refuse  to  be- 
come hired  servants,  or  the  domestics  in  families,  regarding  such  service  as  beneath 
them,  approachii^,  as  they  seem  to  think,  to  the  nature  of  davery.  And  of  those  who 
are  compelled,  for  want  of  subsistence,  to  enter  domestic  service,  it  is  their  misfortune 
more  than  their  fault  to  say  that,  for  the  most  part,  they  are  mere  eye-servants,  and  are 
not  often  found  either  quahfied  or  trustworthy. 

Their  number  being  very  inconsiderable,  our  population  in  the  North  have  to  be  mam 
Iv  dependant  on  the  Irish  and  German  emigrants,  who  constitute  the  great  mass  of  our 
domestics ;  for  most  strangely  it  has  come  to  pass  that  white  females,  especiaOy  in  the 
humble  walks  of  life,  however  humble,  regard  the  condition  of  hired  servants  as  b^ 
neath  them,  and  the  domestic  duties  of  the  household  too  degrading  for  freebom  Amer- 
icans !  They  prefer  harder  labour^  coarser  fare,  and  destitution  of  a  comfortable  shel- 
ter, if  they  can  only  be  seamstresses,  t^uloresses,  hat  and  shoe  binders,  book-foMers, 
shopkeepers,  milliners,  or  anything  else  except  the  hired  girls,  helps,  or  domestics  of 
a  family.  Multitudes  of  them  in  all  our  cities  to3  from  Monday  morning  until  Satur- 
day nijp^ht  in  miserable  garrets,  hovels,  and  even  cellars,  working  at  prices  which  stint 
them  for  even  the  necessaries  of  life,  wither  their  health,  dim  their  eyes,  and  often  sao> 
rifice  their  lives,  who  might  be  actively  and  healthily  employed  in  the  bustling  duties 
of  domestics,  at  ample  wages,  with  the  comforts  and  even  luxuries  of  life,  and  a  good 
home.   But  such  is  their  infatuation  on  this  particular  subject,  that  very  f^  American 

Sirls,  of  suitable  age  for  household  service,  can  anywhere  be  found  in  the  capacity  of 
omestic  servants. 

It  is  for  this  reason  that  Irish  and  German  domestics  are  almost  universally  employed 
in  the  northern  cities,  and  these  are,  for  the  most  part,  wholly  uninstmcted  in  the  duties 
of  household  service ;  and  however  willing  multitudes  of  them  are  to  work  for  hire,  th^ 
liave  to  be  taught  by  the  mistress  of  the  family  even  the  most  common  kinds  of  ser- 
vice, beln^,  for  the  most  part,  wholly  ignorant  of  the  i^ainest  cooking,  house-cleaning 
washing,  ironing,  dec.,  sq  that  they  often  receive  wages  for  months  before  they  begin 
to  make  themselves  useftal  in  the  family,  or  can  at  all  he  relied  on  for  their  every-dav 
routine  of  duty. 

By  this  time  they  often  become  corrupted  by  the  intercourse  they  hare  with  otbei 
servants  during  their  frequent  leisure,  and  are  prompted  to  demand  an  advance  of  wa- 
ges, and  to  make  exactions  of  time  for  visiting  their  numerous  cousins  and  other  rela- 
tives from  the  old  country,  as  well  as  to  fill  your  kitchen  with  strangers,  both  male  and 
female,  until  the  annoyance  becomes  insuffisrable.  Next  they  abruptly  leave  Ihe  taanUj 
where  they  have  been  taught  at  great  pains,  and  have  but  just  learned  the  work  they 
are  required  to  do,  either  to  seek  a  nurse's  place,  or  some  lighter  form  of  servioe,  for 
higher  wages,  or,  perhaps,  to  get  married  to  some  one  of  their  corntrymen,  whom  yon 
have  allowed  to  quarter  upon  your  premises  rather  than  risk  the  >08s  of  your  seryanl, 
now  that  she  has  learned  how  to  be  useful.  These  are  but  a  few  items  In  the  Ust  of 
grievances  which  are  perennially  multiplied. 

To  remedy  these  and  similar  evils,  societies  are  formed  for  the  encouragement  of 
fiiithful  domestics,  by  whom  premiums  are  given  to  those  who  continue  to  serre  an^ 
Ihmilj  for  a  reasonable  length  of  time,  and  testimonials  of  good  character  issued  wh^ 
secure  them  a  perpetuation  of  employment.  These  useful  institutions,  however,  are 
comparatively  inefficient,  for  the  reason  that  few  out  of  the  mass  of  servants  are  found 
to  merit  then*  rewards,  either  from  a  roving  disposition,  or  mistaken  notions  of  inde- 
pendence, with  which  they  become  filled  in  this  **  fi-ee  country,"  where  they  seem  to 
pect  the  most  wages  for  the  least  work,  and  calculate  to  be  weQ  paid  for  doin^ 
thev  please. 


HOUBBHOLD  ULBANINO.  867 

The  only  adaquate  proteotion  to  honsekeeperB  from,  the  endless  troubles,  eonnected 
with  thdr  domestses  is  to  be  foand  in  corracting  the  mistaken  idea  among  oar  own 
young  coantiywomen,  that  there  is  anything  degirading  in  the  routine  of  domestic  ser- 
vice, or  that  it  is  less  respectable  to  labour  at  household  duties  for  hire  than  to  toil  with 
the  needle  for  the  miserable  pittance  which  speculators  in  female  servitude  allow  such 
to  receiTe  as  wages  for  their  industry. 

A  yoang  wife  whose  condition  in  life  bef<Hre  her  marriage  has  exempted  her  from 
(he  (faiidgeiyof  the  kitchen  at  her  paternal  home,  and  whose  husband  is  in  circumstan- 
ces enti&ig  her  to  similar  exemption  in  her,  new  relation,  is,  nevertheless,  obliged  to 
peiform  menial  duties  in  her  kitchen,  not  only  to  instruct  her  first  servant,  but  she  has 
to  give  similar  lessons  to  every  new  servant  which  her  frequent  changes  introduce  into 
the  Sumly.    However  unwelcome  such  labour,  no  one  imagines  that  it  is  in  the  least 
decree  disreputable,  after  her  marriage,  to  teach  her  servants  by  practical  lessons,  or  to 
assist  them  statedly  in  the  duties  of  the  chambers  or  kitchen.    And  yet  the  same  duties 
and  toils,  cheerfully  performed  after  marriage  by  the  mistress,  and  to  which  she  has 
never  been  acoustoined,  are  deemed  by  young  women  dependlant  on  their  labour  for 
bread  as  beneath  their  fancied  dignity ;  and  pauperiaed  seamstresses,  dto.,  ground  into 
the  dost  by  their  taskmasters,  whose  compulsory  bill  of  prices  fail  to  reward  their  hard 
earnings  with  even  the  necessaries  of  life,  will  turn  up  their  noses  in  aristocratic  pride 
by  excluding  from,  their  society  a  young  woman  who  is  occupied  in  domestic  service, 
either  as  kitoben  maid,  or  servant  of  all  work,  and  this  though  the  lady  of  the  house 
herself  shares  in  the  humblest  of  her  labours. 

How  insufil'iably  absurd  is  such  folly,  when  this  same  seamstress,  when  she  hac 
luckily  manied  some  labouring  man  of  her  own  degree  in  life»  enters  upon  housekeep- 
ing for  herself  without  a  servant  of  any  kind,  and  becomes  reconciled  at  once  to  those 
very  kinds  of  labour  whijch  she  before  regarded  as  humiliating  ami  disgraceful ;  and 
when,  by  dint  of  industry  and  frugality,  the  young  eouple  find  themselves  able  to  look 
out  a  servant  to  relieve  the  wife  of  her  daily  task,  and  share  the  burdens  of  an  increaa* 
jng  /amily,  she  finds  her  former  notions  of  the  degrading  character  of  domestic  service 
so  universal  among  her  own  countrywomen,  that  she  is  now  convicted  of  her  infataa- 
tkm,  and  is  compelled  to  take  under  her  roof  a  raw  Irish  or  green  German  girl,  neither 
of  whom  know  how  to  boil  a  potato  or  cook  a  beefsteak  until  they  serve  an  appreja- 
ticeship  in  her  kitchen. 

UBder  audi  circumstances  as  here  alluded  to,  it  is  obvious  that  the  classification  of 
servants  recognised  in  England  is  impracticable  in  America.  And,  moreover,  the  high 
notions  of  eqimlity  and  independence  inspired  by  a  "  free  country"  would  render  such 
an  army  of  servants  in  a  household  as  unmanageable  as  a  regiment  of  dragoons,  and 
as  dangerous  to  the  peace  and  safety  of  a  family  as  a  "  gunpowder  plot.''  Indeed,  there 
are  very  few  in  this  country  whose  income  would  justify  so  Ivge  an  outlay  for  domea* 
tic  wages  as  the  foregoing  table  shows,  nor  is  there  aoy  family  establi^ment  for  pri- 
vate residence  in  America  which  could  furnish  occasion  for  so  many  servants.  The 
foregoing  chapter,  however,  possesses  much  interest,  and  in  the  comparison  of  this  fea- 
ture in  our  domestic  economy  with  that  of  England,  will  furnish  our  countrymen  no 
^sause  Ibr  dissatisfaction  or  envy.] 


CHAPTER  IT. 

BOUaBUOLU  CtSANIIfO. 

Sect.  I.—- oxnbrai.  household  cleahiiio. 

Sub  SECT.  1. — Chneral  ObservaHans. 

1600.  CUanliness,  ivheiher  hcusehold  or  personal,  may  be  considered  as  one  of  the  ua* 
alloyed  advantages  derived  from  civilization.  If  it  may  not  be  ranked  as  a  virtue,  it  is, 
at  least,  the  parent  of  virtues,  and  not  unadvisedly  was  the  old  saying  first  pronounced, 
**  Cleanliness  is  next  to  Godliness." 

1601.  As  a  habit,  it  has  moral  as  well  as  physical  advantages,  personal  as  well  as 
domestic ;  hence  its  claims  on  our  approbation  and  daily  observance.  It  evinces  an 
absence  of  slothfulness ;  for,  without  activity  and  exertion,  cleanliness  cannot  be  prao 
tioed :  it  va  an  embleoa,  if  not  a  characteristic,  of  purity  of  thought  and  propriety  of 
conduct.  It  seems  as  if  it  could  not  be  associated  with  vicious  pursuits,  so  rarely,  in 
the  habftnally  profligate  character,  are  the  active  and  wholesome  habits  of  cleanliness 

Cceptfble.  The  squalid  wretchedness  which  sometimes  engages  the  pity  of  the  phi- 
thjopist  is  oftener  found,  on  investigation,  to  be  the  efiTect  of  vicious  idleness  rather 
tKaft  of  unmerited  misfortune ;  while  cleanliness,  if  it  cannot  totally  indemnify  us  from 
Che  evils  of  poverty  and  disease,  can  keep  them  far  removed  firom  uttor  wretehedness 

Cieanl^oess  is  an  unequivocal  good ;  and,  accordingly,  we  find  that  it  confers  a  sper 
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cies  of  rank  on  all  its  Totaries,  to  whatever  class  in  the  scale  of  society  they  maybe 
long.  The  cleanly  family,  whether  living  in  the  cottage  or  the  hali,  is  *'  respectable," 
'*  creditable'' — a  distinction  which  serves  as  capital  or  stock  in  trade  to  members  of  tfit 
industrious  working  class,  and  is  not  without  its  value  in  the  higher  walks  of  life,  where 
honour  and  distinction  are  sought. 

1602.  In  the  former  class,  the  respectability  of  a  family  (and  we  can  scarcely  allow 
respectability  to  be  claimed  where  cleanliness  does  not  prevail)  is  a  sufficient  recom- 
mendation to  honest  and  creditable  employments.  An  opposite  term,  given  to  an  idle, 
slovenly  family,  would  be  an  equal  impediment  to  the  worldly  advancement  and  welfare 
of  its  members.  Doubt  and  suspicion  must  inevitably  cloud  the  prospects  of  all  whose 
domestic  habits  could  not  promise  for  them  that,  in  the  world,  when  Called  upon  to  act, 
they  would  be  diligent  and  energetic,  not  self-indulgent,  or  wanting  in  attention  to  any 
of  the  proprieties  of  life. 

1603.  We  ghaU  first  consider  cleanliness  in  the  housCy  together  with  the  modes  of  cleaO' 
ing  everything  within  its  walls.  Attention  to  the  person  will  be  treated  of  elsewhere. 
Under  the  head  of  **  Ventilation,*'  we  have  treated  of  the  importance  of  preserviDg  the 
parity  of  the  air  in  our  houses,  and  of  those  causes  which  deteriorate,  among  which  the 
want  of  cleanliness  is  one  of  the  chief 

1604.  Whatever  may  be  the  exciting  causes  of  infectious  diseases,  cleanliness  has 
in  its  keeping  the  specific  by  which  their  progress  is  checked.  Under  its  influence  in- 
fectious complaints  are  often  confined  to  some  solitary  instance  in  a  family,  and  do  not 
spread,  as  formerly  they  would  have  done,  with  the  fatal  rapidity  of  a  pestilence.  This 
specific  allays  the  scourge,  as  well  as  giving  exemption  frotn  contagion  to  all  who  prac- 
tise it.  Many  other  efiTects  of  cleanliness  on  health  might  be  stated,  with  considerations 
of  much  importance  in  other  points,  relative  to  family  comfort  and  prosperity. 

1605.  The  economy  of  cleanliness  is  another  reconmiendation  to  its  observance;  the 
imiform  cleaning  of  house  and  furniture  is  among  the  best  means  of  preserving  both : 
we  can  neglect  no  wholesome  practice  in  the  whole  cycle  of  domestic  cleaning  without 
inflicting  an  injury  on  some  part  of  our  property.  We  may  even  incur  an  entire  loss 
l^  neglecting  to  clean  in  time  some  of  the  various  articles  of  furniture  which  comfort 
and  convenience  require  us  to  possess ;  so  that  to  the  other  evils  of  uncleanliness  we 
may  fairly  add  that  of  waste  of  property.  Thus,  on  domestic  cleanliness  how  much  de- 
pends !  comfort,  economy,  health,  and  respectability. 

1606.  It  must  be  acknowledged  that,  in  this  country,  the  taste  for  deanlintss,  if  the 
term  be  permitted,  has  long  been  cultivated,  although  there  may  be  room  still  for  im- 
provement in  it,  as  its  universal  prevalence  depends  upon  the  cultivation  of  more  qoal- 
ities  than  one. 

1607.  Yet  hers  we  must  observe  that,  indispensable  as  the  practise  of  cleanliness  is, 
like  many  other  good  inclinations  and  habits,  it  may  be  carried  too  far.  It  may  encoui^ 
age  an  inconvenient  fastidiousness,  a  nicety  that  must  often  be  offended,  and  a  conse- 
qSent  tendency  to  irritation  of  temper.  Such  eflTects  would,  in  some  degree,  counter- 
balance the  advantages  of  cleanliness. 

1608.  There  are  families  arid  situations  in  life  in  which  cleanliness  can  only  be  prso- 
tised  in  generals,  not  in  details ;  in  such  cases  the  love  of  it  should  be  kept  within  the 
bounds  of  possibility,  or  it  may  become  a  daily  cause  of  family  uneasiness  and  discord. 
We  delight  to  see  the  supremacy  of  cleanliness,  its  victory  over  dirt  and  smoke ;  hot 
it  pan  only  yield  such  pleasure  when  known  to  be  the  result  of  a  practical,  ordeiiy,  and 
regular  system,  and  not  of  the  severe,  hard,  daily  duty  which  we  imagine  to  be  the 
characteristic  of  an  enslaved  existence.  Cleanliness,  like  every  other  good  qualityi 
must  have  its  prescribed  limits.  If  these  be  overstepped,  it  may  prove  a  torment  and 
inconvenience,  instead  of  one  of  the  sources  of  domestic  enjoyment. 

1609.  We  now  proceed  to  such  details  respecting  the  practical  part  of  our  subject  as 
may  enable  a  mistress  of  a  family  or  her  housekeeper  to  form  her  system  of  household 
cleanliness,  and  to  direct  its  daily  course. 

SuBBBCT.  3. — Cleaning  Flcors, 

1610.  Floors  of  a  house  may  be  of  several  kinds  —  of  boards,  of  brick,  and  of  stone. 

1611.  Boarded  floors  are  commonly  either  of  oak  or  deal.  The  former,  chiefly  seen  in 
country  houses,  or  in  the  residences  of  the  opulent,  forms  an  exceUent,  substantial 
flooring,  and  is  often  only  partially  covered  with  carpet.  Deal  floors,  on  the  contraiji 
are  almost  uniformly  and  entirely  carpeted,  except  in  the  apartments  assigned  to  chil- 
dren and  servants :  the  mode  of  cleaning  them  is,  consequently,  of  less  moment,  and 
less  laborious  than  that  employed  in  cleaning  floors  of  oak. 

101 S.  Scouring— for  which  the  hoasenuiid  mnst  be  provided  with  a  good-pasced  wooden  peil  foi  water,  ft 
wooden  bowl  for  aaod,  a  piece  of  flannel  rather  more  than  half  a  yard  square,  and  a  hard  scmbbinir-broift^ 
eoBiiate  in  icmbfaing  floors  with  the  brush,  some  sand,  and  clean  cold  water,  and  afterward  in  waa^ng-  off  the 
nnd  with  the  flannel.  Soap  is  sometimes  need  with  sand ;  but,  instead  of  improTing,  it  injuras  the  ookor  el 
the  boards  when  dry,  giTing  them  a  blackish  appearance. 

1013.  In  scouring,  tne  hoasemaid  first  dips  her  brash  in  the  water,  then  sprinkles  it  with  sand,  and  acraibe, 
iritli  ibroe,  soch  portions  of  the  floor  as  her  anns  can  reach  at  a  time.    From  those  she  washoo  off  tb» 
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wWk  iIm  fluflMlL  dxyinc'Bnd  oonpIaCiB^r  taeh  ptntion  at  ooae.  m  t1i«t  the  ne^d  not  tiMd  aw9t  tbo  boudt  antii 
cbay  mra  dry.  Im  Udntma  it  is  ueiiraible  to  ■eoar  fiyat  tha  bouiit  banaa^h  bads,  chaata  of  drawara,  or  Wfd- 
ivliaa,  that  iheae  parts,  baio^  less  upen  to  tha  air  than  others  ia  tha  room,  aoajr  have  tha  aion  tima  to  dry 
"WlMfD  bedrwMMS  and  amaenfls  »ra  aooarad  in  tha  winter,  and  when  tha  windows  cannot  be  lone  open  on  ac 
eomt  of  thd  weather,  it  is  vary  prodant  to  have  Area  in  each  room  to  aocalarata  the  er^ioration  of  the  moistora 
oo  the  floon.  TIm  (kmp  ariaiog  from  nawly-aooarad  boards  ii  as  likaly  aa  aar  raoaa  whatavar  to  anooaraca 
tha  iafhrnmotwy  disesaes  of  childhood,  or  the  coughs  of  individuals  subject  to  tnam. 

1614.  Ar  teamimg,  mhem  uecetsarf  to  be  done  in  vta/er,  drir  clear  weather  should  be  chnaen.  Daring  rary 
fitany  weather  it  oof  ht  rmraly  to  be  done,  the  eTa|[N»ration  not  ooing  than  rapid  enough  to  carry  off  the  moisture 
of  ihB  boardi ;  or  if  it  fireazea  oa  the  boards,  which  is  somatimaa  tha  case,  it  than  r^uirss  two  days,  instead 
of  one,  to  dry  tha  room  thuroagfaly. 

1615.  Ikel  hoards^  if  not  ca.rpeted,  shonid  look  white  and  clean ;  ther  may  be  improved,  if  the  coloar  be  in- 
diftnat.  by  the  use  of  fnllera*  earth  or  paariash  diwfhred  in  the  water.  In  the  use  of  clean  water  the  housemi^ 
shoold  Mit  bn  sparing ;  whanarar  ir  begins  to  look  dark-coioorad  and  baoomes  thiok,  aha  should  insiaatlr  carry 
it  away,  sad  bring  a  peil  of  clean  fresh  water  to  her  task  If  she  does  not  change  the  water  freffueatly,  she 
wiL'  imear  and  not  eleaa  tha  floor.  Seowring^  im  mori  Aotwes ,  ii  MMuattf  dome  at  elated  intervol* ;  in  nuneries 
Bad  oflkxs,  gFnenlly  every  week  ;  in  liedrooms,  every  fortnight,  or  once  a  month,  according  to  season  wid  sit- 
istioa;  ia  niting  aad  eating  rooms,  which  are  carpeted,  scouring  ie  not  done  more  than  once  or  twice  in  the 
year,  nor  need  dry-rubbed  oaken  boards  be  scoured  mora  than  once  in  twelve  months. 


1616.  Oak  boards.  The  effect  of  scouring  oak  boards  with  soap  and  water  is  to  bring 
them  to  a  dirty,  dull  white  colour.  To  prevent  this,  the  boards,  after  being  scoured,  arc 
washed  over  with  water,  coloured  either  with  umber  or  yellow  ochre.  With  old  boards, 
the  umber  is  most  commonly  used  *,  with  new  oak  floors,  the  ochre.  After  the  scour- 
ing and  the  washing  with  the  coloured  water  has  been  done,  the  most  laborious  part, 
that  of  polishing,  c^ed  dry-rubbing  the  boards,  remains  to  be  accomplished.  For  this 
work,  the  housemaid  must  have  a  large,  heavy,  hard  brush,  in  length  one  foot  or  more, 
in  width  about  eight  inches,  affixed  to  a  long  stake  or  handle,  with  this  brush,  and  a 
little  hot,  dry  sand,  she  must  scrub  the  floor  to  and  fro  the  way  of  the  grain,  until  the 
polish,  destroyed  by  scouring,  be  restored.  Sometimes  bees*  wax  is  used  to  accelerate 
the  reappearance  of  the  bright  surface ;  but  bees*  wax,  in  restoring  the  polish,  at  the 
same  time  renders  the  boards  so  slippeiy  as  to  make  walking  on  them  scarcely  less 
dangerous  than  on  ice.  Friction  alone  will,  by  frequent  repetition,  brighten  the  boards 
sufficiently,  without  the  inconvenience  of  making  them  slippery  also.  After  the  dry-rub* 
hug  is  over  the  sand  is  swept  away,  and  for  the  next  ten  or  twelve  months  these  boards 
wiU  only  require  sweeping  every  day,  and  a  little  diy-rubbing  once  a  week. 

1917.  /«  FVance,  where  carpets  are  lesa  commonly  used  than  in  England,  oaken  floors  are  seen  in  most  of 
the  gieat  houses  and  in  hotels.  Theyare  kept  in  a  highljr-polished  state  bj  nan,  the  work  being  there  oon- 
■dered  as  too  laborious  for  women.  The  men  perform  this  duty  with  their  feet,  to  one  of  which  they  fasten 
the  hnuh ;  and  with  great  activity,  and  without  much  apparent  fatigue,  ihoy  soon  bring  a  gIaM«like  surface 
to  the  fkxin.    The^  employ  wax  wad  other  polishing  substances  to  hasten  their  work. 

1618.  For  rewtotrung  epote  of  greaee  from  boaida,  take  equal  parts  of  fullers*  earth  and  pearlash— a  quartet 
of  s  pound  of  each— and  boil  in  a  quart  of  soft  water,  and,  while  het,  lay  it  on  the  greased  parts,  allowing  it 
to  noiaia  oo  than  for  tea  or  twelve  hoars,  after  which  it  may  be  scoured  off  with  sand  and  water.  A  floor 
much  spotted  with  grease  should  be  completely  washed  over  with  thia  mfaitars  the  day  before  it  is  soonnd. 
PuUerf  earth  and  ox-gali  boiled  together  Corm  a  very  powerful  cleansing  mixture  for  floors  or  caipets.  Sfir* 
He  of  tarpcmf me,  rubbed  for  a  short  time  forcibly  on  grease  spots,  dinolve  the  grease  in  the  floor,  and  make  it 
nafily  uwta  with  psarlaah  or  soap,  with  either  of  whicb  the  parts  should  be  afterward  washed.  Tirope  o/ 
taOoH  may  be  wraped  off.  StmMO  o/taJb,  dried  in  on  floors,  are  diflieult  to  eradicate.  Strong  vinegar  or  salta 
cf  lemon  wiU  remore  them.  Red  tetne  siaine  on  bocu'ds  may  be  removed  by  laying  on  them  a  strong  solution 
of  soda.  If  this  be  not  sufficient,  the  chloride  of  Ktne  or  bleaching  liquid,  sold  by  chemiiU  in  half  pint  botUes, 
win  vaoMve  them. 

SuBStCT.  3. — Cleaning  the  Sides  of  Apartments, 

1619.  As  oHL  paint  is  injured  by  too  frequent  scouring,  it  is  necessary  to  use  every 
means  which  may  render  the  scouring  of  paint  rarely  needful ;  first,  by  cleaning  the 
walls,  edges,  and  mouldings  from  all  lodgments  of  dust,  frequently  sweeping  and  daily 
dusting  them'  with  the  proper  hair  broom,  called  the  TtirVs  head,  over  which  a  clean 
linen  duster  should  be  tied.  Every  angle,  the  favourite  nook  of  the  house-spider,  should 
be  cleared,  aa  well  as  the  panels  and  ledges  of  doors.  In  sweeping  the  mouldinss  of 
the  ceOiog  cornices,  great  care  must  be  taken  not  to  break  them,  £ey  being  made  of 
plaster,  and  consequently  brittle. 

1620.  Partial  washing  of  spots  and  stains  on  oil  paint  may  prevent  the  necessity  of  more 
flrequent  general  scounngs.  Every  week  the  liousemaid  should  examine  the  paint,  and 
remove  with  a  flannel  and  soap  and  water  any  spots  upon  it,  finger  marks,  dec.,  within 
ber  reach ;  having  wiped  them  away  with  the  flannel,  taking  care  to  wipe  those  parts 
dry.  •!  as  not  to  leave  it  visible  where  the  cleanipg  has  been  done. 

1621.  In  washing  or  scouring  paint  little  soap  should  be  used,  the  alkali  of  the  soap 
having  a  tendency  to  injure  oil  paint.  But  water  alone  is  not  sufficient.  After  scour- 
ing' w^  the  brush  and  soap,  plenty  of  water  should  be  used  to  wash  oflTwhat  remains 
of  the  soap ;  otherwise,  if  left  on  the  paint,  it  will  cause  its  decay. 

1622.  Oak  toainseoi  should,  when  necessary,  be  washed  only  with  a  sponge  and  warm 
water;  after  whidi  it  should  be  rubbed  with  a  brush,  like  mahogany. 

1623.  Stairs  in  towns  are  frequently  painted  in  oil,  either  white  or  of  stone  coloui 
The  parts  which  are  not  covered  with  carpet  should  be  washed  weekly  with  warm  wa 
tcr  and  two  sponges  ;  one  to  wash,  the  other  to  dry  the  stairs  with :  by  using  sponges 
the  edges  of  the  stair  carpet  are  not  so  likely  to  be  injured,  as  by  a  brash  or  acoaring 
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flanneL    Painttd  stairs  look  clean  and  neat  while  the  paint  remaina  on  them ;  bat 
oaiat  requires  to  be  renewed  almost  every  second  year. 

16S4.  When  waO^  art  panted  in  distemper  (see  Book  I.,  Chap.  YL,  "  Painting"),  they 
will  not  bear  the  application  of  water,  and  therefore  admit  of  no  deaning  except  thai 
'if  sweeping  down  gently  from  them  all  the  dust  tiiat  may  adhere  to  them. 

1625.  Paper-hangings  of  walls  also  admit  of  very  little  cleaning  except  that  of  sweep 
Tng  them  down  with  the  hair  broom,  covered  with  a  clean  linen  duster.  Stains  by  smokf 
Aay  sometimes  be  cleaned  by  rubbing  them  with  the  crumb  of  a  loaf.  Grease  can  scarce 
'y,  by  any  means,  be  removed  from  paper-hangings. 

1626.  Whenever  a  room  is  fresh  papered  it  is  desirable  to  reserve  small  pieces  of  it 
that  lepairs  may  be  made  in  the  case  of  any  part  being  torn  off  or  injured 

SuBBSCT.  4. — Cleaning  Marble  and  Stone  Work. 

1627.  Marble  floors,  chimney-pieces,  and  hearths  are  simply  washed  with  a  flannel  oi 
sponge,  and  soap  and  water,  and  wiped  dry  with  linen  cloths.  If  stained  either  with  oil, 
wine,  or  discoloured  with  smoke,  other  means  must  be  endployed  to  clean  them. 

1628.  OH  or  other  grease  dropped  on  tnarble  or  stone  may  be  removed  by  laying  on 
the  stsuns  a  mixture  of  strong  soap  lees  with  fullers*  earth  and  pipe-clay  well  dried  and 
powdered.  When  laid  thickly  on,  a  flat  iron,  made  tolerably  warm,  must  be  put  on  and 
suffered  to  remain  until  tlie  mixture  is  dried ;  aad  if  on  washing  the  part  the  stain  be 
not  eradicated^  the  mixture  and  iron  must  be  applied  either  once  or  twice  more. 

1629.  Stone  floors  and  stone  staxrs  are  sometimes  scrubbed  with  sand  and  water,  som^ 
times  with  the  hearth-stone,  or  wiih  pipe-clay  prepared  after  the  following  receqit : 

Boil  half  a  pint  of  size  with  the  sauie  quantity  of  whiting  and  pipe-clay  in  two  quarts 
of  water ;  the  stones  must  be  first  washed  clean  with  water,  and  this  mixture  after- 
ward laid  smoothly  on  them  with  a  flannol ;  when  dry,  they  must  be  rubbed  with  a  dry 
cloth  or  flannel. 

Stone  floored  kitchens>  and  offices,  stone  hearths,  stone  steps,  and  balconies  are  nsn- 
aXj  washed  with  a  flannel  and  water,  and,  while  wet,  scrubbed  with  the  keartk^ume. 

Steps  at  the  entrances  of  houses  are  washed  a.)d  whitened  every  day  in  town,  in  the 
country  scarcely  more  than  once  a  week ;  stone  kitchens  twice  a  week,  balconies  only 
joce. 

SuBSKCT.  6. — Cleaning  Areas,  Dust-Xol^s,  4^. 

1630.  In  the  areas  of  town  houses,  together  with  the  oflices  6pemng  into  them,  clean* 
liness  is  as  requisite  to  the  comfort,  and  perhaps  health,  of  a  ^Eunily,  as  in  the  mterioi 
of  a  house. 

1 63 1 .  The  dust-holes,  often  opeidng  into  one  of  the  area^  of  town  homes,  and  bein^  thus 
in  close  vicinity  to  the  windows,  cannot  be  suffered  to  remain  long  unemptied  without 
considerable  inconvenience*  especially  in  the  warm  seasons  of  the  year,  when  the  fer- 
mentation, both  of  the  vegetable  and  animal  substances,  produce  noxious  exhalations. 
On  this  account,  it  should  be  a  rule  not  to  throw  any  animal  or  vegetable  nubetanoes 
into  the  dust-hole,  but  to  dispose  of  them  some  other  way. 

1632.  In  London,  parochial  arrangements  are  established  for  clearing  away  from  eTery 
house  all  its  refuse  at  short  intervals. 

1633.  The  men  employed  in  this  business  are  not  entitled  to  any  direct  remunera- 
tion from  the  inhabitants,  their  services  being  paid  for  by  the  contractors  who  employ 
them.  But  they  often  refuse  to  remove  any  unusual  degree  of  rubbish  in  the  shed-hela 
without  being  paid  for  it  It  is  well  to  know  that  they  have  no  right  to  thia,  and  a  ie 
dress  may  bo  had  by  applying  to  the  contractor  himself. 

StTBSECT.  6. — Cleaning  Windows, 

1634.  In  large  towns  tt  is  usuiU  to  employ  glaziers  to  clean  the  windows ;  and  they  bc< 
ing  used  to  the  business,  do  it  most  effectually  and  expeditiously ;  the  mode  is,  first  to 
dust  them  with  putty  powder  (sold  at  the  oil  shops  under  that  name),-  enclosed  in  a 
linen  bag,  afterward  rubbing  it  off  with  two  wash  leathers,  one  a  little  damp  and  the 
other  perfectly  dry ;  a  sponge  and  cold  water  and  soap  some  employ ;  but  the  panes,  if 
wetted,  are  seldom  so  thoroughly  and  immediateiy  dried  as  not  to  catch  the  dual  again 
almost  as  soon  as  it  has  been  cleaned  off. 

1635.  To  clean  windows  expeditiously,  two  persons  should  be  employed,  one  withic 
the  room  the  other  on  the  outside  the  window,  the  latter  standing  securely  on  the  gla- 
ader*s  machine,  unless  the  sashes  are  double  hung,  in  which  case  the  upper  windows 
may  be  cleaned  while  the  outside  person  merely  sits  on  the  sill,  his  legs  being  witbi^ 
the  room,  and  his  back  to  the  street ;  but  this  is  a  dangerous  practice  for  any  one  to 
attempt  except  a  professed  glazier. 

1636.  Uncleaned  wiitdows  give  a  dismal  and  untidy  appearance  to  a  house. 

When  the  cleaning  of  windows  is  to  be  paid  for  each  time,  there  may  be  oofnaideratione  of  economy  to  be  el 
leaded  to  which  may  prevent  its  being  done  ae  frequently  as  would  be  otherwise  agreeable  and  dasirabW 
Where  vo  tneh  rsaeons  determine  the  periods  of  cleaning  windows,  it  should  be  done  in  most  of  the  rooms  ooot 
ia  a  farUtight.    Where  men  serrants  ai«  kept,  and  great  attention  to  appearance  paid,  Bitting^rrnoia  dioo^ 
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diai&T  wndowm  dBtacd  oaoe  a  week,  and  ewn  mora  fraqnently  in  rwaf  weather.    Tlioee  wh  »  have  to  p^ 
a  flaxier  each  tune,  who  generaDj  cbaTfes  1UL  each  window,  if  lie  clean  both  inaide  and  oat,  ciutent  them* 
eatocs  with  baTiaff  it  dona  onoe  in  thrae  montba,  irattjng  to  their  houeemaid  to  kaea  than  in  tolaraUe  ecmdi 
lioD,  whidi  she  may  eadlj  do  by  fVeqnently  cltaning  the  iheide  of  the  paaea. 

Sect.  II.^-<?LBANiifo  booms  and  ro bnivvis. 
SuBSBCT.  1. — SweepiTig  arid  Dusting, 

1637.  Sweeping  is  an  art  of  a  simple  nature,  but  which  to  do  well  requires  practice 
dnd  care.  The  broom,  in  the  hands  of  a  thoughtless  giri,  may  do  more  harm  than 
good,  by  raising  the  dust  from  one  lodgment  only  to  send  it  into  another,  instead  ol 
rolling  it  gently  along  until  a  mass  is  collected  sufficient  to  be  swept  into  the  dust-pan 
and  caniM  off.  Before  beginning  to  S^reep,  the  housemaid  should  close  the  doors  and 
windows ;  and,  by  throwing  sheets  oTer  the  furniture  of  the  room,  protect  it  from  any 
bd^gments  of  dost. 

The  floor,  whether  car|i«led  or  meorered,  mnst  be  with  prodigal  hand  ■prinkled  over  with  moiat  tea  learea. 
Let  the  hoamauad  renambar  that  the  tea  laaTea  ehoald  not  be  mooldr,  ur  they  will  impart  no  pleaaaut  freeh- 
■en  to  the  air  of  the  room,  nor  dried,  or  they  will  be  ueeJeee  in  oatohing  tha  doet.  Taking  her  broom,  the 
annt  fint  eweep  gently  the  dost  collected  ander  the  foniitare,  beds,  drawers,  Ae. ;  aad^  when  sweeping  in 
Oa  open  room,  she  shoald  avoid  lifting  her  broom  hastily  or  high  above  the  ground,  which  woold  impel  the 
dnst  npwaid,  hat  she  Aonld  andeaTOor  to  cheek  its  rising,  while  she  qnieuy  and  gently  roUs  the  maae  el 
kavea  and  dost  iato»  eoe  spot,  fitUB  which  she  can  must  readily  sweep  it  into  her  dost-pan. 

1(08.  After  sweeping,  ihe  essentia]  work  of  dusting  shoald  be  done.  The  window-enrtaina,  which  had 
haen  liftad  up  eoasiderafaly  shore  the  floor  daring  sweeping,  shoald  now  be  released,  opened,  shaken,  brashed 
with  the  proper  bradi,  sad  properly  arranged  orer  the  hooks  or  bands  for  the  day.  Tables,  9oh»,  with  all  the 
varieties  of  eliaira  aad  seats  now  to  use,  are  then  to  be  carefoUy  dasted  and  arnnged.  Ledges  of  wainsooti^ 
panels  of  doors,  aad  wiadow  panes  must  be  swept  with  the  sinall  bmsh  called  the  baituter  hiuh.  ]ICirroi% 
and  pictnres  with  gilded  fimaies,  must  be  brushed  with  fealhert  or  tHk  iutiers.    A  linen  rubber  spoils  them. 

1839.  Chimaey-iMeoe  ornaments  mnst  be  earefttUy  remifred,  and  the  mantel'piece  either  wiped  free  fttmi 
dost,  or  washed  with  soap  and  cold  water ;  the  ornaments,  befors  being  nplaeed,  mnst  be  carafnlly  wiped 
with  a  fine  lisea  doster. 

1640.  Sweeping  is.  in  most  country  places,  a  daily  baainess,  neither  bedroom  nor  parlour  being  consideied  aa 
praparly  doae  if  this  be  neglected.  In  London,  where  the  necessity  for  sweeping  daily  is  still  mora  argent,  it 
m  etutnmmrj  to  snraep  tha  bedrooms  twice,  aad  the  aitting-Tooms  only  once  a  day. 

1641.  Under  beds,  wardrobes,  and-other  immoveable  furniture  every  particle  of  dust 
diould  be  cl^ired  away  each  day,  either  by  employing  a  clean  damp  mop  iMpt  for  the 
purpose,  or  a  damp  scouring  flannel. 

1642.  For  tvstepmg  boarded  floors,  the  common  hair  broom  is  used,  which  costs  in  pur- 
cliasing  from  3s.  to  4». 

1643.  The  carpet  broom,  or  whisk  brush,  is  made  of  the  dried  leaves  of  a  tough  grass. 

h  is  not  desirable  to  sweep  the  carpet  with  this  broom  mora  than  once  a  week,  bein|[  rather  too  harsh  foi 
daily  aee.  Bat  after  a  carpet  has  been  well  swept  with  it,  the  ctMnmon  hair  broom  will  keep  it  sniSciently 
dean  for  several  days.  The  drugget  bruih,  a  sbort-hairad  broom,  answers  for  stair  carpets,  aaa  fyr  rooms  oov* 
ered  withdmopat. 

SuBSBCT.  2.-^Cleaning  and  Preservation  of  Carpets. 

1644^  Carpets,  ihaiy  or  forty  years  ago,  were  regularly  taken  up  during  the  summer 
months,  and,  after  being  well  beaten,  were  rolled  up  and  depositea  in  some  convenient 
part  of  the  house  till  autumn ;  the  floors,  in  the  mean  time,  being  only  partially  covered 
with  oil  cloth  or  matting.  This  custom  rendered  scouring  and  dry-rubbing  matters  of 
more  importance  than  they  are  at  present,  when  sitting  and  even  bed  rooms  are  gener- 
ally eotiielf  covered  with  carpets  at  all  seasons  during  which  a  house  is  occupied  by 
a  AauAj ;  bnt  it  is  requisite  to  have  them  occasionally  taken  up  from  the  floors  and 
well  beaten,  if  possible,  in  the  field. 

1645.  The  periods  at  which  this  beating  of  carpets  should  occur  must  depend  on  the 
•on venienee  of  every  family. 

1646.  Drawing  and  dining  room  carpets  are,  in  some  honies;  taken  up  and  beaten  twice 
in  the  year,  in  the  spring  and  autunm ;  in  others  only  once,  under  the  idea  that  tiie 
frequent  beatings  weakens  the  texture  of  the  carpet.  The  best  mode  by  which  fre- 
quent beatings  might  be  avoided  would  be  to  turn  the  carpets  up  once  a  week  and 
sweep  under  them ;  but  the  manner  in  which  they  are  now  universally  fastened  down 
rradeis  this  next  to  impossible. 

1647.  Informer  days,  carpets  were  not  made  to  cover  the  whole  room,  as  at  present, 
and  whidi  renders  it  necessary  for  them  to  be  closely  and  firmly  united  to  the  floor,  but 
H^ere  wove,  as  the  turkey  carpets  and  Axminster  still  continue  to  be,  square,  or  nearly 
so ;  and,  being  loose,  could,  without  much  additional  trouble,  have  the  dust  which  co^ 
fected  beneath  them  frequently  cleared  away ;  which,  with  the  floors,  being  oftener 
washed  than  at  present,  tended  materially  to  preserve  cleanliness  in  the  texture  of  the 
carpets. 

1648.  Bedroom  carpets  it  is  desirable  to  have  made  in  such  a  manner  as  to  admit  of 
belngf  frequently  taken  up  and  shaken  well  in  a  yard  or  garden.  When  this  can  be 
done,  it  should  be  as  fVequent  as  twice  a  week.  In  fine  weather,  bedroom  carpets 
shoald  be  occasionally  hung  out  on  cords  and  beaten  with  small  sticks  or  canes. 

IM0.  OrmoM  «t  carpets  may  be  ramored  with  spinta  of  turpentine,  as  well  as  by  fuUen'  earth,  or  by  aoda, 
aai^l,  and  pipe-clay ;  carpeta  cleaned  }sy  the  dyer  coat  from  Od.  to  8d.  per  yai^.  (See  mora  on  the  auoject  cf 
iliaaiac  cmrpata  in  Chap.  IL,  Book  XXII.) 
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Sdbskct.  3. — Cleaning  Grates,  Fire-iroTis,  Fenders,  «(-«,. 

1650.  Parlour  and  draxoing-room  grates,  being  of  yarious  kinds  and  forms,  require  d]l^ 
lerent  modes  of  cleaning.  Fire-irons  and  fenders  of  polished  steel,  and  such  parts  o« 
grates  as  are  of  the  same  material,  should  never,  in  cleaning  them,  be  touched  with  any 
substance  that  has  sufficient  roughness  to  scratch  their  surface ;  to  preserve  their  pol- 
ish, they  require  nothing  but  security  from  moisture,  together  with  the  daily  rubbing 
with  soft  wash  leather.  Linen  is  an  improper  material  for  nibbing  polished  steei,  as  it  • 
is  apt  to  be  damp.  Even  the  moisture  of  the  hand,  if  impressed  upon  steel,  is  apt  to 
cause  spots  of  rust,  if  not  rubbed  off  in  time  with  a  dry  leather. 

Onee  becomo  nifty,  tteel  is  Bcarcely  recoverable  under  th^onaemaid**  hands,  nor  can  the  steel  polisher  en- 
tirely restore  the  even-polished  surface.  This  fact  should  oe  imnressed  on  the  menKny  of  hoaseraaiifa,  that 
they  may  not  neglect  to  apply  the  leather  each  day  to  all  the  polisned  ateel  articles  under  their  charge,  ami  to 
rub  carefully  away  all  dull  spots,  which  are  the  first  indications  of  rust.  The  leather  kofit  for  this  paipoaa 
shoidd  be  frequently  aired  before  the  fire,  and  occasionally  a  little  dried  putty  powder  (which  may  be  bought 
at  oil  shops),  tied  in  a  muslin  bag*,  may  be  dusted  over  the  steel  and  then  rubbed  off  with  the  leather;  bat,  in 
truth,  good  rubbing  with  the  leather  only  is  the  best  means  of  keeping  steel  work  bright  and  unspotted. 

1651.  When  fire-iroHs  or  other  fine  steel  work  is  not  likely  to  be  wanted  for  some  weeks  or  months,  and  da 
ring  which  puriod  a  housemaid  may  be  away  with  the  family  she  is  serving,  it  is  desirable  to  rub  ihein  onr 
with  a  little  Florence  oil ;  when  it  is  requisite  to  remove  the  oil  from  the  steel  work,  a  little  drr  whiting  nay 
be  dusted  over  it,  and  Uie  whole  rubbed  clean  off  with  leather.    Fire-irons  in  summer  should  be  tied  up  m 
green  baize  bags,  and  hung  up  near  the  kitchen  fire,  or  in  any  other  office  in  which  there  is  usually  a  fin. 

1652.  Bright  iron  bars  of  grates  necessarily  require  a  different  mode  of  cleaning  from 
that  employed  for  polished  steel ;  they  are  usually  stained  with  the  flame,  and  browned 
with  the  moisture  or  bitumen  from  the  coal.  To  remove  this,  many  plans  are  in  ose 
among  housemaids  ;  a  good  one  is  to  cover  the  bars  with  a  little  sweet  oil,  which  is  suf- 
fered to  remain  on  wliile  the  housemaid  cleans  away  the  cinders  from  the  grate,  and 
with  her  proper  brush  sweeps  down  all  lodgments  of  soot  as  high  up  the  chimney  as 
her  brush  will  peimit.  On  this  point  it  may  sometimes  be  necessary  to  remind  her,  or 
the  family  may  be  inconvenienced  by  the  filing  of  the  soot,  if  not  by  the  firing  of  the 
chimney  upon  any  high  flame  or  sparks  flying  upward  and  reaching  some  of  these  col- 
lections of  soot. 

This  beiiM  done,  and  the  grate  cleared  of  ashes  asd  cinders,  the  oil  may  be  removed,  and  the  bars  pcdnbadt 
either  by  rubUng  on  them  with  the  leather  a  little  of  the  smooth  white  ash  formed  bv  the  Staffordshire  coal, 
or,  where  theee  are  not  used,  by  rubbing  them  either  with  the  Bath  brickdust,  or  witu  fine  emery  paper. 

1653.  Cast  iron  grates  and  fenders  are  cleaned  with  black-lead  used  in  different  ways. 
The  housemaid  commonly  mixes  a  portion  of  black-lead  with  water,  of  a  consisteiice 
rather  thicker  than  cream ;  this,  after  having  cleaned  her  grate  of  ashee,  she  puts  0n 
the  sides  and  back  of  her  grate  with  a  small  brush,  and  afterward,  when  that  is  drj^ 
with  a  hard  one  she  rubs  the  grate  with  force  and  briskness  until  the  polish  is  brought. 
Black-lead  need  not  be  put  on  the  grates  more  than  once,  or  perhaps  twice  a  week,  but 
each  morning  the  housemaid  should  brush  her  grates  with  the  polishing  brush. 

1654.  Anol^  mode  ia  to  boil  a  quarter  of  a  pound  of  best  ivory  black-lead  in  a  pint  of  small  beer,  addivf  te 
it  a  bit  of  soap  about  the  size  of  a  walnut ;  this  mixture  is  laid  on  with  a  painter*s  brush,  and  afterward  pail 
iahed  with  ^^  bard  brush,  as  above  directed. 

Sub  SECT.  4. — Cleaning  Brass  Work. 

1656.  Fenders,  if  of  lackered  brass,  or  any  lackered  brass  ornaments,  admit  of  very  liU 
tie  cleaning  beyond  that  of  rubbing  with  a  clean  leather ;  when  the  lacker  is  worn  ofl^ 
and  they  look  dull  or  greenish  in  appearance,  the  plates  or  ornaments  may  be  re-lack- 
ered at  a  trifling  expense. 

.1656.  Fenders  with  common  brass  mouldings  may  be  cleaned,  like  other  brass  work  ia 
a  house,  either  with  oil  and  rotten- stone  rubbed  with  tine  dust  of  the  Bath  biick  on 
leather,  or  polished  with  polishing  paste. 

SuBSECT.  6. — Cleaning  Drawing-room  Ornaments. 

1657.  Glass  lustres  require  very  careful  dusting  and  rubbing  with  wash  leather ;  when 
washed,  cold  water  and  soap,  applied  with  soft  flannel,  is  best. 

1666.  Ormolu  time-pieces,  or  other  ornamental  drawing-room  articles,  although  usu- 
ally protected  from  the  dust  by  glass  coverings,  require  occasional  dusting,  but  wbidi 
should  be  done  with  a  brush  of  feathers  or  silk  dusters ;  the  friction  of  linen,  cotton,  or 
any  harsh  substance,  would  injure  them,  as  would  also  any  moist  application. 

1659.  Alabaster  figures  or  vases  can  scarcely  be  cleaned  by  ordinary  servants,  and 
should  be,  therefore,  generally  encased  in  glass,  and  covered  over,  as  much  as  possible 
with  silver  paper  hags. 

1660.  Looking-glasses  and  mirrors  may  be  washed  with  a  moist  sponge  dipped  in  spir 
Its  of  wine,  no  more  of  the  glass  being  wetted  at  once  than  what  may  be  immediately 
wiped  off,  as  damp,  in  altering  the  temperature  of  the  glass,  unsettles  the  backing  of 
the  tin  coating,  which  gives  it  its  power  of  reflecting  objects.  While  wet  the  glass 
should  be  dusted  with  powdered  blue,  or  whiting  tied  up  in  a  muslin  bag,  and  then  rub- 
bed off  with  a  soft  linen  duster  or  silk  handkerchief 

1661.  The  gilding  of  pictures  and  mirror  frames,  when  it  is  what  i^  termed  oil  gilding', 
ma^  be  cleaned  by  washing  it  gen* ly  with  soap  and  water ;  but  if  of  burnished  gildis^gr^ 
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which  is  most  usual,  it  should  never  have  any  moisture  applied  to  it.  (See  Chap.  lY., 
Book  v., "  Gflding.")  A  brush  of  cotton  wool  or  of  feathers  is  best  adapted  for  remo- 
Ting  the  dust  which  may  settle  on  it. 

1662.  To  giiding  the  flics  art  the  greatest  enemies ;  but  if,  durinff  those  periods  of  the 
year  m  which  they  are  numerous  and  active,  gilding  were  coveredover  with  thin  coanw 
leno  or  gauze,  it  might  be  preserved  unsoiled  for  many  years. 

Sect.  III.— clbanxiio  aeticlbs  in  thb  butlbh^s  pantbt.  * 

SoBSBCT.  l.-^CAtfM,  Earthen-ware,  and  Glass. 

1663.  China  and  earthen-voare  should  be  washed  in  plenty  of  warm  water  and  soap, 
rinsed  dean  in  a  second  bowl  of  water  alone,  either  warm  or  cold,  should  be  then 
turned  down  to  drain,  and  aflerwar(|  wiped  dry  with  linen  tea-cloths.  Settlings  o( 
any  Hqaid  which  have  been  sufiered  to  dry  up  at  the  bottom  of  earthen  vessels  may  be 
diasolTed  generally  by  a  little  pearlash  and  water,  or  with  soda  instead  of  pearlash ; 
eitiier  of  these  will  also  quickly  remove  any  oilines9  which  may  be  on  the  surface  of 
earthen-ware  or  porcelain.  Neither  porcelain  nor  earthen- ware  will  bear  sudden  immer- 
sion into  hdt  water,  when  the  weather  is  cold,  without  great  danger  of  its  cracking. 

1664.  ItL  washing  glass  the  above  caution  is  still  more  requisite  topbserve  than  in 
respect  to  china  and  earthen- ware. 

To  pat  fbat  soddcaly  into  boiling  water  in  ooM  weathttr  would  bo  inevitablj  to  braak  it.  Olaat  ohoald  bo 
WMlked  io  water  mderuely  waroi ;  and  tbe  qnantitj  of  wator  oted  ahoOld  bo  abundani,  and  in  proportion  to 
tbo  aanbcr  of  aitidM  to  bo  washed.  When  taken  out  of  the  water,  each  article  ehonld  be  at  lirM  turned  dowa 
«n  a  taUe  or  drener,  that  the  water  may  mn  off  from  them.  Afterward  thejr  shonld  be  dried  with  a  eoA  linen 
doth,  tad,  before  thej  are  placed  for  oae,  each  ehoold  be  poliahed  with  a  dean  soft  aliin  of  wash  leather  kept 
far  tbe  ^j^m.  Glaas  should  never  be  brooght  to  table  with  the  dull  linij  snrfaoe  which  nog liirenoe  in  wioiag 
it  wnqld  give  it.  Ar  e>l  gioM,  the  nee  of  a  aoft  brash  may  be  reqoiaite  to  polish  it  well ;  but  if  any  brosn  or 
nbtwr  of  a  kanh  natare  bo  applied,  glass,  which  easily  receives  scratches  on  its  surface,  woald  loee  inpsoor 
eraUy  its  btamxj  snd  bnUiaaee. 

1665.  Glass  ^seohured  with  the  settlings  of  port  wine  may  require  more  than  com- 
mon washing.  A  solution  of  soda  will  et^ct  solution  of  the  colouring  matter.  A  bot- 
tle brush  is  sometimes  used  to  remove  the  wine  settUngs,  but  it  is  liable  to  scratch  the 
glass. 

SuBBBCT.  8. — Cleaning  Plate. 

1666.  Plate  is  cleaned  in  various  ways,  and  every  butler  or  footman  has  a  prejudice 
m  favour  of  one  or  other  mode.  In  cleaning  plate,  the  objects  to  be  attained  (when  it 
has  been  washed  in  hot  water  and  soap  immediately  after  it  has  been  in  use)  is  to  erase 
all  scratches  and  scores  which  it  had  received  from  being  thrown  carelessly  together, 
or  against  substances  of  a  harder  and  rougher  nature  than  its  own,  and  thus  restore 
the  polish.  After  washing  it  in  hot  water  and  soap,  it  should  be  rinsed  in  cold  water ; 
theut  before  putting  it  away,  it  should  be  rubbed  with  wash  leather.  But  this  may  not 
be  always  sufficient  to  remove  entirely  the  dim  coating  given  by  the  oily  matters  it  has 
been  brought  into  contact  with.  If  greasy,  they  will  require  being  washed  with  a  hot 
solution  of  alkali,  such  as  potash,  or  soda  and  water,  which  wiU  remove  the  grease  and 
render  them  fit  for  polishing. 

1667.  Far  eieamng  jdaU  two  good  sized  skins  of  wash  leather  are  requisite,  together 
with  a  brush  of  soft  and  fine  bristles,  for  cleaning  away  from  the  cruets,  ciphers,  and 
chasings  the  ingredients  with  which  the  plate  had  been  cleaned.  With  one  leather, 
the  plate  is  first  rubbed  with  the  powder  employed  to  clean  it,  and  afterward  with  the 
other,  in  order  to  give  it  a  final  polish.  As  this  last-mentioned  leather  should  be  kept 
particularly  clean,  it  should  be  washed  occasionally  with  soap  and  water  and  dried,  and 
used  for  no  other  purpose. 

1668.  Polishing  powders  for  plate  are  sold  imthe  shops ;  but,  as  they  are  apt  to  weai 
the  silver,  they  should  be  used  as  sparingly  as  possible.  One,  called  rouge  powder,  is 
nuich  recommended  by  silversmiths ;  and  though  they  find  it  very  useful  and  effectual, 
yet,  if  used  as  often  as  plate  requires  cleaning  in  a  family  (perhaps  twice  a  week),  the 
plate  would  suffer  considerable  wear. 

1669.  Finely-washed  whiting  is  one  of  the  safest  plate  p<*wder8.    To  prepare  this,  mix 
some  whiting  up  with  water,  and  stir  it  well ;  then,  letting  the  whole  remain  a  minute 
or  two,  pour  ofl^'the  wliite  fluid  into  another  vessel,  and  suflTer  the  sediment  of  the  part 
pourfd  off  to  settle.    This  sediment  will,  when  dried,  be  the  fine  washed  whiting  de- 
sire J.  a  J  the  coarse  gritty  part  having  been  left  behind  in  the  first  vessel.    Whiting,  in 
^p.nerai,  is  fine  enough  without  being  washed ;  but  this  operation  secures  it  from  con- 
lainiog  any  particles  of  sand.     It  is  by  some  persons  applied  in  its  dry  state,  and  rub- 
bed on  with  the  leather.    Others  mix  it  with  water,  and  lay  it  wet  on  the  plate,  and  do 
001  rub  it  off  till  it  is  dry. 

RtiUen-stane^  mixed,  with  a  little  Florence  oil,  is  sometimes  employed  for  rubbing 
rxay  the  scratches  which  plate  may  accidentally  have  received ;  but  this  must  be  used 
Tith  caution. 
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SvBSBCT.  8. — CUanmg-  Plated  Wares  and  Brituh  Plate 

1670.  Plated  toarest  and  what  is  called  British  flattt  nickel  silver^  ^.  (see  "  Ano3rs  o 
Metals,''  in  Chap.  V.,  Book  V.)- — ^As  plated  goods  consist  of  inferior  metals  coated  wit^ 
silver,  this  coating  is  easily  rubbed  off;  and  hence,  in  cleaning  plated  articles,  the 
greatest  care  is  requisite  not  to  wear  off  the  silver  coating.  All  violent  rubbing  should 
be  avoided,  together  with  the  use,  in  cleaning  it,  of  any  ingredient  which  would  wear 
the  silver.  When  tarnished,  plated  goods  may  be  cleaned  with  fine  washed  whiting 
mixed  with  siceet  oil.    Warm  water  and  soap,  also,  may  be  safely  used. 

1671.  Of  plated  candUsticksy  smiger  dishes,  salvers,  <fc.,  the  edges  and  mouldings  are 
now  frequently  formed  of  silver  alone.  This  improvement  has  occasioned  plat^  arti- 
cles to  be  much  more  durable,  as  it  was  at  the  edges  that  the  plating  was  first  de- 
stroyed. 

1672.  The  sulphur  contained  in  the  sulphuretted  hydrogen  gas,  which  exists  some- 
times in  small  quantity  in  the  atmospheric  air,  is  constantly  acting  upon  silver,  and 
produces  a  tarnish.  On  this  account  it  is  very  desirable  to  keep  all  such  articles  not  in 
daily  use  covered  with  wash  leather,  or  with  any  soft  material,  to  keep  them,  as  much 
as  possible,  from  the  air. 

1673.  Among  the  earelet*  practicts  to  be  condemned  it  that  of  scraping  off,  with  a  fharp  knife,  w«x  or  tallow 
adhering  to  plate.  If  in  this  practice  the  surface  be  scratched,  the  scratches  cannot  be  rcmored,  except  by  rttl»- 
bmg  jff  the  silver  aroand  until  it  is  leTelled  to  the  indentations ;  hence  the  injury  to  plated  goods  especially, 
in  which  the  siW<tr  is  merely  a  thin  surface.  Another  careless  mode,  and  one  equally  deatmctiTe  to  the  arti- 
cles, Is  that  of  ezpoajng  the  candlesticks  to  the  excessive  heat  of  a  fire  in  order  to  melt  the  adhesive  wax  er 
tallow.  The  hollow  piUars  and  pediments  of  most  candlestidts  are  filled  with  a  oompositioo  which  gives  then 
weight  and  steadiness.  This  composition,  with  the  soldering  which  nnites  together  the  different  parte  ef 
candleeticks,  is  melted  at  the  same  time  that  the  wax  or  tallow  is  diasdvod  by  tlie  fire,  and  thus  the  wutmi 
parts  are  ^raakened,  if  net  entiiiely  separated.  It  is  a  aafer  plan  to  immerse  in  vmrm  water  the  aoekets  wad 
BOBles  of  camdlesticks,  and  to  let  them  lie  antil  the  snbetances  became  softened  by  this  alight  degree  «l 
warmth,  whoa  they  may  be  easily  removed  without  injuring  the  suriaoe  of  the  caiidlesti<-Hs-  If  this  moderate 
warmth  be  not  sumcient  to  clear  away  the  wax,  a  little  spirits  of  vrino  robbed  on  it  will  creen  it,  and  allow  ol 
its  being  entirely  removed.  It  must  be  remembered  that  very  hot  water  will  be  as  pr<4|  juicial  to  candlesticka 
as  a  hot  fire.  It  is  requisite  that  the  water  should  not  in  temperature  exceed  that  which  the  hand  can  endare 
if  held  in  it  for  a  minute  or  more.  After  the  wax  or  tallow  is  entirely  cleared  away,  the  candlesticks  mast  ba 
wiped  with  a  duster  very  dry,  and  afterward  polished  with  the  leather  and  ^e  whiiing' 

1074.  For  the  cleaning  of  camUesticke  two  leathers  and  a  aoft  brush  are  reouisite,  as  well  aa  for  the  cleaaing 
of  the  plate  used  at  table.  A  small  skin  should  be  kept  for  rubbing  the  articles  with  the  whiting,  a  Urger  oma 
for  polishing  them  afterward,  and  the  bm^  for  removing  the  powder  firom  the  mouldings,  iui 

SuB.sECT.  4. — Papier  Machie  and  Japanntd  Wares, 

1675.  Tea-boards,  either  of  papier  machie  or  of  japanned  iron,  should  never  be  washed 
with  hot  water,  because  the  heat  of  boiling  water  is  sufficient  to  crack  the  varnish  oo 
the  surfoce,  upon  which  the  hlackened  coating  of  either  the  papier  or  iron  will  b^n  to 
peel  off.  When  any  liquid  dries  upon  tea-trays  or  waiters  which  has  in  it  something 
of  a  glutinous  nature,  water  must  be'  employed  to  wash  it  off,  but  whenever  simple  rub- 
bing with  a  soft  linen  rubber  removes  any  spots  on  japanned  wares,  water  should  not 
be  used.  Tea-boards  are  easily  cleaned  by  the  use  of  a  few  tea  leaves,  when-<emptied 
out  of  the  tea-pot ;  if  tea-boards  of  japan  or  papier  machie  appear  streaky,  as  if  from 

frease,  a  little  flour  or  whiting  sprinkled  over  them,  and  rubbiad  off  with  a  soft  tinen 
uster,  will  clean  them.  The  fine  polish  to  these  wares  is  in  their  manufacture  given 
by  the  use  of  olive  oil,  and  the  friction  of  the  hand  alone ;  hence  any  scratches  on  the 
surface,  so  slight  as  not  to  penetrate  through  the  coating,  may  be  vemoved  by  a  simi- 
lar application  and  means. 

1670.  Japanned  teoi'iime  should,  after  use,  have  anr  warm  water  remaining  in  them  poured  ont  befove  it  gate 
oold.  The  inside  ahonld  then  be  wiped  perfectly  dry  with  a  linen  cloth,  and  the  onteide  be  rabbed  with  a 
leather  kept  for  the  purpoee.  If  any  spots  caused  by  the  water  are  rubbed  while  the  urn  remains  warm  after 
nee,  they  will  be  soon  obliterated  then  ;  but  if  left  till  the  urn  be  cold,  it  will  be  a  more  diflScnlt  matter;  they 
mnst  in  such  case  bo  removed  by  the  use  of  the  urn  powder,  which  is  to  be  purchased  either  at  oil  shops  or  at 
the  shops  iu  which  japannod  wares  are  sold.  « 

In  cleaning  japanned  candleetiehe,  the  same  caution  must  be  observed  as  with  other  japanned  ware*— Uut  «f 
not  employing  great  heat,  either  of  the  fire  or  of  water,  in  removing  from  their  surface  any  substance  which 
has  adhered  to  them ;  with  care,  these  articles  may  last  very  long  ;  with  careleesnesa,  they  are  injursd  immsi 
iiately.    When  the  coating  on  their  surface  is  chipped  or  cracked,  they  caaaet  be  very  loag  servieaaUe 
fivery  day's  use  and  cleaning  requisite  thereon  increases  the  peeling  off  of  the  injured  snrmoe. 

Sect.  IV.— cleansing  kitchen  utensils  op  metal,  etc. 

1677.  In  country  places,  where  brick  ovens  used  for  baking  bread  are  usually  heated 
with  wood  fuel,  the  wood  ashes  may  be  procured,  and  answer  the  end  of  removing  the 
grease  from  the  inside  surface  of  saucepans  in  which  animal  substances  have  been 
ooeked ;  or  a  weak  solution  of  potash,  boiled  in  saucepans  that  require  cleansing,  ivill 
reader  hard  scouring  unnecessary,  which  is  sure  to  wear  off  the  tinning. 

In  Book  v., "  On  the  Materials  of  Household  Furniture,"  we  have  shown  the  nature 
of  tinylate,  of  which  saucepans  are  formed,  and  the  great  injury  they  suffer  by  being  fre- 
quently scoured  with  sand,  which  wears  off  the  tinmng  rapidly,  exposes  the  iron  lbund> 
ation,  and  causes  the  rust  to  eat  it  in  holes.  When  any  scouring  is  requisite,  some 
soft  powder  should  be  used,  as  that  of  Bath  brick  and  whiting,  and  sand  as  little  a.^  | 
sible.    Saucepans,  after  being  cleaned,  should  be  well  dried  by  the  fire  before  bein^ 
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away,  and  the  sbelTes  on  which  they  are  put  should  be  in  a  dry  part  of  the  offices.  [I 
iron  saucepans  and  kettles  remain  long  in  a  damp  place,  they  will  be  spoiled  by  rust ; 
if  eopper,  \j  Terdigris. 

1678.  I'ke  eomMan.  on  copfer,  called  verdxgru,  must  be  remoTed,  in  the  first  instanoe. 
by  the  application  of  snlphuric  acid  (oil  of  vitriol),  and  aAerward  by  that  of  whiting 
rubbed  on  with  a  ^annel ;  copper  saucepans  tinned  should  always  be  carefully  exam- 
ined before  they  are  used.  If  the  tinning  of  a  saucepan  be  worn  away  and  verdigris 
formed  on  the  copper  beneath,  it  is  unsafe  to  use  it  for  any  purpose  whatever,  until  it 
has  been  re-tinned ;  there  having  been  fatal  instances  of  poison  unintentionally  given 
to  wbde  parties  at  a  time,  through  food  cooked  in  copper  vessels  from  which  the  tin- 
ning had  been  worn  off,  and  the  verdigris  formed  on  the  uncovered  copper. 

1679.  Teorketiles  should  be  well  rinsed  out  every  morning  before  they  are  filled  with 
water.  This  rinsing  is  needful  to  dear  away  sediment  the  water  in  boiling  may  leave ; 
baC  the  incmstation  formed  by  chemical  action  within  the  kettle  on  every  side  cannot 
easify  be  removed. 

1880.  Thie  oataide  of  metallic  kitchcti  utensila  kitchra-maidt  pride  themielvee  often  on  keeping  bi^hl^  pol* 
■had.  TfeAt  they  nre  bright  to  look  upon  ia  very  agmeftble,  especially  aa  it  may  be  inferred  that  the  inaide  d 
the  Towala  oonre^ioada  in  elemalinaaa  with  thnt  of  their  exteriur.  But  tbia  pride  will  be  carried  too  far,  if  U 
canae  the  meul  to  be  wura  nff  with  neodleaa  robbing,  or  retard,  by  the  time  it  oocnpiea,  more  im^rtant  boai- 
neaa  in  the  kitchen.  The  aoot  adhering  to  the  beck  and  aidpa  uf  ksttlee  and  aaacepana  ought  to  be  braahed  or 
aeraped  off,  nnd  the  franta,  lids,  and  apoata  poliahed  dnilv ;  but  to  poliah  the  whole  exterior  aurface  of  feaaela 
4aaij  eaeil  over  andky  firea  would  be  waate  of  tline. 

lOSl.  The  outaiie  of  eopper  eoal-tkutUet  are  beat  cleaned  with  a  poliahing  paate  Iwoght  at  the  oil  ahopa  in 
J<oBidon,nBd  amifatf  to  the  eoinpoaition  with  which  the  braaa^work  on  harnessea  and  carria^ea  ia  cleaned.  The 
anae  compoaition  may  be  easJy  made  of  one  ounce  of  apirita  of  hartshorn,  half  a  pint  of  vinegar,  one  ounce  of 
rottea-etoae.  and  one  oaaee  of  aoft  eiap.  The  auap  and  rcrtten-ataoe  are  to  be  mixed  firat  together ;  the  Tine- 
gar  and  haitriiora  must  be  afterward  added. 

1683.  JroH  ami  hods  may  be  occasionally  done  over  with  a  black  varnish,  which  may 
he  porcbased  at  the  oil  shops,  and  which  will  make  them  last  twice  as  long. 

1683.  Steel  knives  and  forks  are  cleaned  on  either  ash  or  deal  boards,  and  sometimes 
with  boards  covered  with  buck  leather,  as  being  less  likely  to  wear  away  the  steel  of 
the  aiticies  rubbed  on  them.  The  leather  which  covers  knife-boards  should  be  pre- 
pared fay  having  a  coating  of  mutton  fat  melted  and  laid  on  it  with  a  piece  uf  flannel. 

The  dast  of  a  Flandera  brick  ia  then  aprinkled  over  the  leather  and  robbed  well  in ;  and  the  greaae,  whan  a 
iaifa  it  pamcd  over  it.  eeaaing  to  come  tnrongh.  ia  the  teat  of  the  leather  being  fit  for  aaa. 

1164.  A»  nmetmend  Aeorrf  ahoald  have  very  Uttle  brickduat  aprickled  over  it  at  once,  leat,  in  mbliing  the 
kaivaa  over  it,  diatioet  and  viaible  acratchee  ahoald  he  given  to  them.  Knife^leaning  ia,  in  (aet,  done  by 
■oatchiny  the  aarfiaoe,  bat  in  m*  fine  regular,  and  naiforra  a  manner  aa  to  brighten  the  whole  aurface. 

1663.  Thf  ActgA/  of  the  knife-bnard  ia  another  point  to  be  noticed.  It  ahould  be  aueh  at  to  allow  the  cleaaar 
to  incliae  hie  IvHJy  towarda  it.  Holdiu?  a  kuife  in  each  hand— their  backa  towarda  each  other— the  cleaner 
ahoald  alaad  in  front  of  the  btmrd,  and.^aying  each  blade  flat  upon  It,  he  ahonid  bear  eqaally  on  both,  and  rub 
then  backward  and  Cmward,  firat  on  one  aide  and  then  on  the  other,  antil  a  eteao  bright  aurface  b^  reatored 
ta  each.  It  ia  easier  ^>  dean  two  together  than  one  alone.  To  give  a  good  edge  to  the  kaivea.  the  cleaner 
moat  acaroely  let  the  bladea  tmch  the  bonrda  while  he  expanda  hia  arma,  but  moat  bear  upon  them  more  for> 
eibly  in  drawiag  tihem  UKtether  again.    Tlio  edge  given  by  thia  mode  ia  better  than  that  brought  by  the  ateel 


lew.  Forka  ava  qjoiekly  cleaned  by  rnnniag  the  pronga  aeveral  timea  into  a  tub  filled  with  a  mixture  of 
gravel,  htriekdaat,  or  amd  and  hi^  or  moaa,  kept  a  little  damp  and  preaaed  finnly  down.  When  clean,  the 
praace  wiU  rev>iie  poliahing  with  a  thia  bit  or  atick  ahaped  like  a  knife  and  eoverad  with  leather.  Knife- 
baaraa  are  e/tea  spoiiad  by  the  liacka  of  knivaa  and  forka  Iveiug  cleaned  upon  them.  Thia  might  be  prevented, 
if  a  thong  o(  back  leather  were  nailed  at  one  end  of  the  biiard.  and  the  looee  end  held  in  the  hand  while  the 
tasks  were  rohbed  ap  aad  d<iwD  until  perfectly  clean  and  poiiahed.  It  ia  alau  deaiiable  to  have  a  thick  equare 
brmh  nailed  Co  the  board,  over  which  both  knivca  and  iorka  are  paased.  in  order  to  remove  the  duet  partly 
fraei  them,  bat  which  mast  be  more  eflTectually  done  by  the  nae  of  the  knife-duth. 

M87.  /•  ssme  kstisss  kUkst  ave  uaed  for  cleaning  knivea,  by  w  hi'h,  in  ten  minutea,  oa  many  may  be  done  aa 
woald  m  the  ooamon  way  occupy  the  cleaner  for  one  hour ;  hut  the  advantage  of  celerity  ia  counterbalanced 
by  the  ixqury  dona  to  the  bladea,  which,  in  tme  year,  will  be  aa  much  worn  away  aa  kniirea  that  had  been  ia 
nae  far  maay  yeara,  aad  denned  in  the  uaual  way. 

IMS.  When  kaivaa  and  forka  have  been  cleaned,  either  on  the  board  or  by  the  lathe,  they  must  bo  wiped 
free  (ram  the  brickdnat  with  the  knife  cloth.  The  haadlea  of  knivea  and  forka  require  attention,  few  thinga 
being  BMna  diaaj^iaeable  than  to  feel  the  haadlea  gritty  or  greaay. 

1689.  baiy  handles  should  be  washed  with  a  bit  of  sponge  dipped  in  soap  and  water, 
or  with  a  little  spirits  of  wine  and  water ;  when  a  red  wine  or  a  fruit  stain  shows  itself 
on  the  handles,  it  may  be  scraped  off  with  a  sharp  knife  without  injuring  the  halt. 

1090.  Silver  and  plaUd  handles  are  cleaned  like  other  plate  and  plated  wares. 

1691.  Ebony  hafts  should  be  cleaned  with  a  little  Florence  oil,  carefully  wiped  off. 

1692.  KniTes  and  forks  always,  after  being  used,  should  have  the  blades  and  prongs 
dipped  in  warm  water,  to  wash  away  whatever  may  adhere  to  them ;  afterward  the} 
most  be  wiped  Tory  dry  and  put  into  the  box  to  be  most  thoioughly  clear  ed  on  the 
koar± 

Scot.  V. — clhanlinhss,  ▲  means  or  bzemptioic  peom  trovblesoxb  inseots. 

1619S.  Cleanlinesa.  undoubtedly,  can  effect,  better  than  any  other  means,  the  destruc- 
turn  of,  and  freedom  ih>m,  those  insects  which  nature  leads  to  harbour  in  houses,  and 
ia  the  Ticinity  of  beds.  Snch  insects,  in  their  first  state  of  existence,  are  nourished  b} 
the  dnat  which  collects  in  the  downy  fabric  of  woollen  articles  especially.  In  the  fbi 
of  the  cat,  and  hairy  skin  of  tli«>  dog,  they  also  And  the  warmth  and  nutriment  whid* 
brinies  ihem  to  maturity. 
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SuBSBCT.  1. — FUas  and  Bugs. 

1604.  0/  theJUa,  One  of  the  most  annoying  of  such  invaders  of  domestic  comfort,  par 
ticularly  where  children  are  inmates,  it  has  been  said  that  to  destroy  one  in  the  month 
of  March  is  to  exempt  a  house  of  a  hundred.    The  greatest  security  is  that  of  keeping 
rooms  as  free  from  dust  as  it  is  possible. 

Carpets,  blanketn.  and  everfthing-  nianufactdred  from  woni,  ahoold  be  ao  well  attended  to  as  to  pnrottt  aa/ 
aocaniuhitinn  of  dust  from  settling  in  them.  The  flea  aeelcH  to  lay  its  ens  wherever  dost  and  down  are  oqb* 
bined,  for  in  lliein  ruusisl  the  nourishment  natare  has  onlained  for  its  oflfMpring, 

1695.  Tlie  blankets  used  in  the  cribs  and  beds  of  children  should,  for  this  reason,  be  daily  shaken,  aad, 
weathet  iNirmiltiug,  hung  before  on  open  window,  that  the  air  may  pass  through  and  clear  from  dust  tbeu 
loosely  wi>«Au  fabrics. 

1696  Th»  vicinity  of  dog  kennels  and  pigeon  cotes  are  amoiig  the  causes  of  the  r^iid  produdioo  of  fleas  ia 
some  housi  «  Children,  in  particular,  snfier  from  the  inflammation  and  consequent  initation  canaed  by  flsar 
hites.  l|f*iirK  it  should  be  a  particular  object  to  prevent  its  infesting  the  nursery.  Many  recipes  for  this  par 
poae  bavf  lieen  circulated,  but  mme  appear  to  be  entirely  sucrossfal. 

1C97.  A  lump  of  camphor  left  in  the  ewers  whonde  the  water  is  uken  in  which  children  are  washed,  Cndia 
which  portiniiM  of  the  camphor  are  dissolved  ipadually  in  the  water,  it  is  said,  readers  the  skin  washsd  ia  it 
obnoxious  U*  the  flea;  but  this  is  very  doubtful. 

1698.  The  hug  is  chiefly  found  in  large  towns.  It  is  a  more  formidable  enemy  than 
the  flea,  because  it  evades  detection  by  the  most  rigid  concealment  during  the  day, 
emerging  only  at  night  from  its  dark  lurking-places. 

If  not  infesting  the  wond-wuirk  of  old  houses,  or  the  cracks  of  the  plaster-work,  still  it  ipay  he  brought  lato 
onr  dwellings  by  many  different  channels.  Smnelimes  bugs  have  been  introduced  between  the  leaves  of  old 
books :  iu  wicker-baskets,  which  they  aiv  said  pecnliiirly  to  affect ;  in  servants'  trunks  ;  and  even  in  the  lolds 
of  fresh- washed  linen  from  the  laundress's  house.  Hence,  in  London,  huw  to  prevent  their  inrjvasa,  u  veil 
as  to  remedy  the  evil  entirely,  is  sometimes  d.flScolt. 

1699.  Prevedtifin  of  the  increase  both  of  bu^  and  flea  in  houses  is  mainly  in  the  hands  of  housemaids.  Let 
them  carefully  practise  the  cleanly  arts  of  their  department,  and  they  will,  with  more  certainty,  effect  the  Va^ 
itntion.  even  to  extermination,  of  this  foe  to  personal  comfort,  than  by  the  use  of  c<irrosive  sublironie,  or  thsa 
that  of  any  other  kind  of  poison.  The  ^roaud  upon  which  cleanliness  proves  so  effeetual  in  checking  the  ia- 
crease  of  the  flea  has  been  shown  in  a  foregoing  paragraph.  It  may  be  wollto  point  ont  bow  aimilar  efiecls 
may  spring  from  the  same  cause. 

1700.  A*  the  bug  lives,  it  is  said,  only  a  year,  the  preventive  means  should  be  principally  applied  to  ohidc 
Ms  amazing  increase  each  year  by  destroying  the  eggs,  'fhese  are  deposited,  generally,  in  scarcely-visible 
«sraoks  and  holes  in  the  wood  work  of  bedsteads  and  skirting-boanJs.  There  they  m'ght  remain  until  the  proper 
period  should  arrive  for  the  commencement  of  their  warfare  on  the  human  S|>ecies.  The  great  obiect  of  ihs 
housemnid  must  be  to  displace  and  wash  away  these  embryo  torments,  and  this,  with  her  gcouring  brueh  aad 
€oU  »oap  tmd  waieTf  she  may  very  materially  effect.  The  bristles  of  her  brush  will  enter  where  no  larger  in* 
plement  could,  and  detach  them  from  the  places  where  they  adhere.  If  housemaids  once  in  the  weekdanng 
the  summer  were  to  scrub  with  their  brushes  and  cold  water  all  the  wnod-work  of  each  bed,  and  to  cany  the 
wet  mop  or  scouring  flannel  tinder  the  beds  dailv  and  by  the  skirting-board,  the  increase  of  this  odinas  insect 
would  lie  prevented,  especially  if  the  bedding  and  hangings  were  also  frequently  cleared  of  dust  by  Innshiag  at 
shaking  them  oat  in  the  open  air.  , 

1701.  Bedsteads  much  infested  should  be  taken  to  pieces  twice  a  year,  in  the  spring  and 
autumn,  and  the  joints  and  head-board  should  be  well  scrubbed  with  the  scrubbing 
brush.  For  those  who  doubt  this  truth,  are  subjoined  such  recipes  as  hare  been  adopted 
in  some  houses,  and  which  for  a  short  time  may  have  checked  the  evil  in  them. 

1709.  1.  Tar-toaier  washed  over  the  wood- work  of  be<lsteails.  3.  A  soltOion  i^  potash  also  applied  to  tlM 
frame-work  of  bedsteads.  3.  A  vatte  comimsed  of  Scotch  sootf  ami  soft  soap,  to  be  inserted  within  the  joints 
or  cracks  in  the  wooden  parts  of  bedsteads.  4.  Bug  poison :  spirits  of  wine,  half  pint ;  fcprita  of  tarpenttaa, 
half  pint ;  crude  sal-nmnioniac,  1  oz. ;  corrosive  sublima'e,  1  oz. ;  camphor,  I  oz.  This  mixture  shooM  \m  in- 
serted into  the  joints  of  bedsteads  with  a  syringe,  and  with  a  sponge  fastened  to  a  stick ;  «v«ry  other  part  el 
the  wuxl-work  must  be  washed  with  it. 

1703.  Spirits  of  turpentine  also  kills  the  insects,  though  it  is  more  volatile,  and  there- 
fore less  preventive  and  secure  than  the  former  recipe. 

1704  Idany  poisons  are  to  be  purchased  at  chemists  for  the  destruction  of  bugs ;  but  it 
is  unpleasant,  if  not  dangerous,  to  have  such  mixtures  in  a  house ;  and  with  confidenc* 
we  may  assert  that  they  are  all  far  less  eflTectual  than  the  frequent  application  of  the 
scouring  brush  and  cold  soap  and  water  to  the  bedsteads,  and  daily  searching  habits  of 
cleanliness  in  respect  to  the  other  parts  of  the  bed  furniture. 

1705.  We  will  add  the  following  precautionary  hints :  TVte  heatls  of  all  bedsteads  should  stand  a  flew  inches 
away  from  the  walls.  If  there  be  any  cracks  in  the  paper  liehind  the  l>ed*8  head,  they  shoald  be  carefnilj 
pasted  over  with  fresh  paper ;  or,  if  the  paper  become  l«»i-se  fmiii  the  wall,  that  alao  ahould  be  again  cl«0sd 
fast.  Bugs  often  harlnur  in  plaster  work  ;  but,  unless  the  paper  be  broken  or  looae,  they  cannot  find  theii 
way  through  it.  If  it  be  suspected  that  the  enemy  is  secr«>ted  under  the  skirting  Itoanl,  it  may  be  blockad  w^ 
ey  pasting,  or  by  glueing  strong  brown  paper  owtr  the  chink  between  the  skirting- board  and  the  floor, 

SuBSECT.  2. — The  Moth. 

1706.  The  moth  is  a  petty,  yet  formidable  enemy  in  a  house.  In  all  woollen  maun- 
factures,  blankets,  fianneh,  moreen  curtains,  carpets,  as  well  as  in  furs,  and  amid  featherSi 
it  seeks  to  form  its  nest  and  to  deposite  its  eggs ;  whence  in  the  spnng  of  the  year 
issue  the  larvae  which  from  such  substances  derive  nourishment.  In  this  stage  of  the 
insect's  existence  the  ruin  takes  place  of  the  fabrics  upon  which  it  feeds.  This  is  vis- 
ible in  the  innumerable  small  circular  holes  through  which  it  has  eaten,  and  which,  de- 
stroying the  strength  and  tenacity  of  the  material,  render  it  worthless. 

Many  persons  suppose  that  moths  are  produced  in  clothes  that  are  laid  by,  merely  by 
their  being  shut  up  in  closed  places ;  but  this  is  an  error.  None  of  the  little  larw  or 
caterpillars  of  the  moth,  that  really  do  the  mischief,  ever  appear  among  clothes  or  arti- 
cles of  any  kind,  prorided  none  of  the  winged  moths  can  have  access  to  them  to  laj 
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thetr  eggs  tbeie,  for  no  iisects  can  be  engendered  otherwise  thftn  by  the  usual  method 
of  pTopagatioQ.  The  moth  is  an  insect  tlwt,  like  all  other  winged  insects,  goes  through 
three  transformations.  The  winged  mothj  that  flies  about  in  the  dark,  does  noL  cannot 
tal  or  destroy  eUlk  of  sLny  kind ;  but  it  lays  its  eggs  in  wooUen  articles,  upon  which  alone 
nature  dictates  to  her  that  her  young  must  feed.  These  eggs,  in  time,  produce  little 
catervilUrs,  and  it  is  they  that  cat  holes  in  and  destroy  clothes^  6lc.  After  a  time  these  cat* 
eipillars  assume  the  pupa  state,  out  of  which  burst  forth  the  winged  insect,  to  proceed, 
as  before  described,  in  laying  eggs.  From  this  account  it  is  easy  to  see  that,  provided 
you  can  prevent  the  winged  moth  from  having  access  to  what  you  wish  to  preserve,  no 
injoiy  by  moths  can  happen  to  them.  For  instance,  if  you  tie  up  any  article  that  is 
quite  free  from  moths  in  a  bag  of  linen,  cotton,  or  paper,  no  winged  moth  can  enter  the 
bog  to  lay  its  eggs,  aoid  therefore  the  bag  will  be  a  perfect  security.  But  it  is  to  be  ob- 
served, the  wii^d  animal  is  very  cunning,  or,  rather,  instinct  impels  it  to  search  with 
great  care  for  suitable  places  to  lay  its  eggs ;  and  therefore  simfiy  putting  things  into 
drawers,  however  tight,  or  covering  them  over  with  paper,  wiU  not  be  sufficient ;  if 
there  are  chinks  by  which  the  winged  animal  can  insinuate  itself,  suchi^places  will  not 
be  safe  from  moths. 

Nature  has  likewise  given  the  instinct  to  moths,  not  to  hiy  their  eggs  m  places  liable 
lo  be  oflen  disturbed ;  therefore,  if  you  shake  any  articles  very  frequently,  it  is  not 
likely  that  molhs  will  deposite  their  eggs  there ;  and  if  not,  there  can  be  no  caterpillars 
to  do  mischief.  These  facts  being  clearly  understood,  the  means  of  guarding  against 
these  destructive  insects  will  be  comparatively  easy.  Should  any  articles  of  wool  ap- 
pear to  be  beginning  to  be  attacked  by  moths,  beating  and  brushing  should  be  resorted 
to,  and,  if  possible,  they  should  be  put  into  hot  water  to  destroy  the  young  larvae.  It 
sometimes  happens  that,  on  discovering  the  \oingtd  moth  in  some  places,  they  are  driven 
out  to  fy  about,  when  they  resort  to  some  other  part  of  the  house  where  they  will  be 
nM>re  safe.  This  must,  if  possible,  be  prevented ;  otherwise  they  will  continue  to 
propagate  somewhere,  and  the  breed  will  be  kept  up.  Even  if  driven  out  of  the  house, 
they  have  been  known  to  enter  again  at  the  windows. 

1797.  Ctotocu  of  moreen  or  cloth,  when  taken  from  the  windowe  for  the  rammer  seeaon,  shonld  be  w«l> 
desBMd  {by  bniehiiig  and  ahakiof  in  the  open  air)  from  erer^  particle  ofdnat,  and  then  folded  and  emaoaa* 
in  itnmg  anfrtctared  linen,  or  brown  holland  wrappers,  and  laid  away  in  some  dxy  airy  room  or  oloaet.  If  the 
■Mth  hare  not  preTiooslr  deposited  ita  miiehievDaf  embrjro,  the  curtains  so  enveloped  may  be  considered  at 
safc,  withoat  farther  notice,  for  the  anmrner.  Bnt  if  any  donbt  be  entertained  on  this  point,  it  will  be  requi- 
■te  to  open  the  envelMpes  once  or  twtee  darinr  the  three  or  four  months  of  the  summer,  and  to  take  out  anA 
dmke  well  in  the  open  air,  if  the  w««ther  be  dry,  the  curtains  or  other  articles  encloeed. 

1708.  //  i$  mid  that  the  tloth  moth  declines  as  a  receptacle  for  its  eggs  any  spot  in  which  it  con  detect  the 
eABor  of  the  wood  of  the  €edar,  or  of  camphor,  Russia  katker,  Uaek  pspfpsreoms,  and  th*  tallow  of  a  rush-light, 
U  is,  iherefoiv,  very  usul  to  infold  weollens  and  furs  with  one  or  other  of  theee  sttppoaed  specifies.  But  it  is* 
a  hJex  that  forriera  adopt  no  other  means  of  saving  their  stores  of  furs  from  the  moth  than  that  of  frequently 
shaking  each  article  in  the  open  air  and  in  the  sun. 

SffBSBCT.  8. — TJU  House  Fly, 

1709.  Th£  comnum  house  fy  it  would  be  vain  to  attempt  to  exclude  from  our  houses 
entirely.  Wherever  there  are  food  and  warmth,  there  will  they  find  entrance.  The 
only  remedy  for  the  injuries  they  inflict  on  clean  paint-work  and  whitewash,  or  on  the 
cook's  bright  dish  covers,  is  to  wash  and  clean  them  as  oflen  as  the  spots  become  very 
apparent,  and  to  cover  over  such  articles  as  do  not  admit  of  being  so  cleansed. 

KUehenf  are  the  favourite  resort  of  the  common  fly.  In  these  ^fiy  trap,  as  it  is  cbSU 
ed,  may  be  used  to  attract  the  fly  to  settle  upon  it  rather  than  upon  the  walls  or  ceiK 
ing.  Flies  seem  to  incline  to  settle  more  on  suspended  objects  than  on  any  other;  and 
thence  the  use  of  "  the  fly  trap,"  which  is  usually  formed  of  papers  of  various  colours 
ent  out  foncifolly,  in  order  to  render  them  somewhat  ornamental  as  well  as  useful. 

Fly  voisoH  is  to  be  procured  from  chemists ;  but  there  seems  little  advantage  to  be 
derived  from  its  use,  as  it  attracts  more  flies  into  a  house  than  it  destroys.  All  are  not 
^'ike  tempted  to  taste  of  it.  Quassia  and  sugar,  with  a  little  niiiter,  set  about  a  kitchen 
•.1  saucers,  is  a  poison  for  flies,  and  not  for  human  beings,  and  may  therefore  be  safely 

SvBsscT.  4. — Hice  and  Rats. 

171D.  Mice  and  rato  are  animals  well  known,  and  against  which  our  best  defence  is 
the  cat.  In  the  absence  of  a  good  mouser,  traps  are  employed,  of  which  various  kinds 
are  sold  in  the  shops.  As  neither  mice  nor  rats  can  harbour  where  there  are  no  hc^es 
for  them  to  take  refuge  in,  great  care  should  be  taken  to  stop  up  all  such  where  they 
are  discoyered ;  to  a  neglect  of  this  may  be  attributed  frequent  visits  from  these  ani- 
mals that  might  have  been  avoided.  Holes  in  brickwork  should  be  stopped  with  Par« 
ker's  cement.  As  both  mice  and  rats  will  gnaw  wood,  they  will  oflen  make  entrances 
^r  themselves  into  places  where  provisions  are  kept ;  as  soon  as  any  of  the^e  are  dis- 
covered the  carpenter  or  bricklayer  should  be  sent  for.  We  object  to  the  employment 
of  poisonous  substances  for  destroying  these  vermin,  on  account  of  the  fatal  accidents 
ihat  have  been  known  to  result  from  their  incautious  use.  Rats  frequently  come  from 
Ike  drains,  but  the  ose  of  proper  drain  tihps  prevents  this.    (See  Book  I.) 
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BOOK   VIL 

ON  FOOD. 
CHAPTER  I. 

HVTKITIOIf  COIfSIDBRBD  PBT8I0L00ICALLT   IND  CHIHXCILLT. 
SbCT.  I.— OBNBBAL  OB8BBTATION8. 

171 1 .  The  jfresenation  of  health  depends  so  much  upon  a  judicious  seleuian  of  food,  as  wtQ 
as  am  the  modes  of  preparing  it,  that  we  do  not  consider  it  necessary  to  offer  any  apologj 
lor  soliciting  the  attention  of  onr  readers  to  a  more  than  ordinary  considoration  of  Uua 
sntject.  The  general  diffhsion  of  knowledge,  and  its  application  to  the  ordinaiy  par- 
poses  of  life,  are  daily  presenting  Tarions  subjects  under  points  of  Ticw  hitherto  Def- 
lected, and  we  are  desirous  of  treating  this  branch  of  domestic  economy  in  a  manner 
oommensurate  with  the  advanced  state  of  education.  We  feel  the  more  anxious  on 
this  point,  since,  although  it  is  one  capable  of  exciting  universal  interest,  yet  sound 
and  accurate  knowledge  of  what  may  b^  denominated  the  philosophy  of  food,  has  hith* 
erto  been  limited  to  a  narrow  circle,  scarcely  extending  beyond  the  sphere  of  medical 
practitioners. 

1718.  It  is  only  hy  resorting  to  the  sciences  ef  physiology  and  chemistry  in  aid  of  experi- 
ence that  the  subject  of  food  can  be  snc^essmuy  investigated.  The  first  makes  os  a6- 
quainled  with  the  anatomical  stmeture  of  the  animal  frame,  and  the  nature  of  thoM 
functions  upon  which  nutrition  depends.  The  second  teaches  what  are  the  oomponeirt 
parts  of  the  various  substances  usually  ranployed  as  nutriment,  and  enables  us  to  per- 
ceive substantial  reasons  why  one  species  of  food  is  preferable  to  another.  Unless  tke 
subject  be  viewed  in  a  scientific  manner,  it  is  impossible  to  acquire  any  other  than  the 
most  vague  notions  respecting  it,  nor  to  possess  the  means  of  distinguishing,  among  the 
thousands  of  opinions  ailoat,  such  as  have  just  pretensions  to  our  confidence  ^rom  those 
which  are  founded  in  error. 

17U.  It  may  be  imapned  that  thus  to  clothe  our  subject  in  a  scientijie  garb  is  only  to  ren- 
der obscure  that  which  might  be  made  sufficiently  intelligible  without  it.    A  sort  of 
ridicule  has  sometimes  been  attempted  to  be  thrown  upon  Uie  employment  of  what  are 
railed  learned  terms  in  treating  of  the  affairs  of  common  life ;  and  this  may  be  just  when 
they  are  used  unnecessarily,  or  when  they  are  carried  to  excess ;  but  it  is  possii^  to 
pursue  a  medium  course ;  we  must  have  precise  and  accurate  terms  to  express  precise 
and  accurate  ideas.    In  employing  such  expressions,  therefore,  as  are  constantly  used 
by  all  men  of  science,  we  are  guilty  of  no  affectation,  but  are  influenced  by  the  same 
necessity  which  they  feel,  not  bemg  able  to  convey  our  ideas  without  them.    It  is  not, 
therefore,  the  employment  of  scientific  terms  that  is  ridicnlotts,  but  the  using  them 
when  ordinary  phrases  would  do  just  as  well.    This  fault  we  shall  endeavour  to  avoid. 
1714.  //  may  likewise  be  objected,  that  it  is  unreasonable  to  expect  that  those  who  aie 
principally  engaged  in  the  preparation  of  food  should,  with  their  limited  education,  un- 
derstand scientific  descriptions.    Onr  reply  to  this  must  be,  that  we  expect  no  impossi- 
bilities ;  and  if  our  readers  were  to  consist  of  none  but  the  ordinary  operators  in  the 
kitten,  we  should  adopt  a  different  mode.    But  at  present  we  ate  supposed  to  address 
ourselves  to  persons  of  superior  intelligence,  and  whose  education  qualifies  them  for 
comprehending  what  we  have  to  say ;  at  the  same  time  expressing  our  conviction  that, 
when  the  proper  means  shall.be  employed,  there  is  nothing  in  the  subject  which  may 
not  be  made  intelligible  to  every  ordinary  capacity.    Let  not  our  readers,  therefoie,  be 
alaimed  at  our  presenting  the  various  facts  which  we  are  desirous  of  teaching  in  what 
they  may,  perhaps,  consider  as  a  formal  mode,  for  they  will  find  that  nothing  is  more 
simple  than  the  manner  in  which  we  propose  to  explain  them,  and  that  to  follow  us  sat- 
isfactorily will  require  only  moderate  attention. 

1716.  We  may  addftather,  that  this  subject  is  more  important  to  various  classes  than  is 
gsneraUy  imagined.    Those  who  reside  in  large  cities  may  be  surrounded  by  plenty  ol 
every  description,  where  well-supplied  markets  offer  without  any  trouble  the  choice  ol 
all  that  can  be  produced,  in  abundance  and  variety  almost  perplexing ;  but  it  should  be 
considered  that  many  persons  may  be  placed  in  situations  very  di&rent,  where  some 
knowledge  of  the  principles  upon  which  the  nutritious  properties  of  various  substances 
di^end  may  prove  highly  important.    The  navigator,  in  long  voyages,  has  often  the 
oppOTtunity  of  applying  such  information  to  the  most  valuable  uses ;  and  superior  sd- 
enee  may,  with  respect  to  food,  as  weU  as  in  many  other  cases,  prove  the  safety  of  a 
erew.    To  the  soldier  and  the  traveller,  likewise,  who  encounter  many  hardships,  this 
kind  of  knowledge  comes  into  play  with  advantage ;  and  it  has  been  remained  that  the 
suoeess  of  a  battle  has  sometimes,  in  a  great  measnre,  depended  upon  a  good  meaL 
In  short,  it  is  easy  to  imagine  a  thousand  situations  in  life  where  some  acquaintance 
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trOSi  ttiB  Tarietids  of  food,  as  well  as  the  modes  of  prepanng  It,  may  proTe  of  great  util- 
ity to  iniliTidaals  who  never  expected  to  stand  in  want  of  such  infoimation.  Nor  is 
the  subject  more  onworthy  of  the  political  than  the  domestic  economist.  A  scarcity  of 
food  of  Tahoiis  descriptions,  even  in  sttch  a  coantry  as  this,  has  sometimes  occurred , 
and  to  possess  the  means  of  iraproying  and  preserving  it,  or  finding  snbstitntes  fbr  ar- 
ticles vt  sack  aeoessity,  it  is  essential  to  comprehend  clearly  their  actual  nature  am* 
properties. 

SbCT.  II. MiliniBH   IN  WHICH  HUTBIT10N  IS   PtBFOEIin. 

1716.  //  *ffurt  to  he  €  pturt  of  the  system  of  our  AninuU  eeoitamy  that  we  experience  a 
dailj  wiste  m  all  the  various  organs,  which  therefore  require  to  be  continually  reeruli- 
ed  by  a  sopply  of  fresh  materials.  Of  this  waste,  and  the  change  that  is  consequent 
vpoa  iiy  we  are  not,  at  first,  sensible ;  and  few  persons  are  aware  of  its  being  so  eonstd- 
erable,  that  perhaps  not  a  single  portion  of  our  bodies  consists  of  the  same  snbstanoc 
that  composed  it  only  a  few  years  before.  It  is  to  supply  this  continual  decay  thai  n*- 
(ure  has  given  ns  an  instinctive  craving  for  food ;  and  it  is  the  conversion  of  our  al^ 
meat  into  materials  calculated  to  repair  the  loss  which  we  sustain  that  constitutes  nu- 
trition. 

1717.  It  is  tBeU  known  ikdt  all  the  substances  received  into  the  sUmack  with  this  stew  nih 
iergo  certain  ektmieal  changes,  the  whole  of  which  is  designated  by  the  teim  ikgestian^oi 
which  we  feel  it  necessary  here  to  give  a  very  brief  sketch  in  order  to  render  our  snl^ 
sequent  obsenrations  intelligible. 

In  the  first  place,  then,  from  the  internal  surface  of  the  stomadi  there  is  secreted  • 
pecnliar  fluid,  called  the  gastrk  juice,  to  the  action  of  which  all  the  food  which  we  taks 
is  submitted.   This  liquid  dififers  from  every  other  known  fluid,  but  is  said  to  consist  of 
water,  gastric  macos,  and  hydrochloric  acid ;  it  possesses  so  great  a  solvent  power^ 
that  it  reduces  every  species  of  aliment  to  a  uniform  and  homogeneous  paste,  of  • 
grayish  colour,  called  chymcy  in  which  the  previous  texture  or  nature  of  the  food  can  no 
fonger  be  distinguished    The  chyme  passes  into  the  other  digestive  organs,  where  it 
meets  with  other  secretions,  called  the  biUy  pancreatic  juice,  dec.,  by  which  it  is  fkriher 
altered  into  a  milky-looking  fluid  named  chyle.    This  is  taken  up  by  numerous  minute 
vessels,  called  lacteals ;  and,  after  undergoing  processes  which  it  is  not  necessary  heM 
to  follow  more  minutely,  is  at  last  conveyed  into  the  blood,  with  which  it  finally  unites, 
and  which,  circulating  througn  every  part  of  the  system,  carries  the  necessary  materi- 
als lor  the  renovation  which  we  have  mentioned. 

1718.  Nutrition,  ihen^  consists  in  the  successful  conversion  of  our  fiK>d,  whether  ani- 
mal or  vegetable,  first  into  the  substance  named  chyme,  then  that  into  chyle,  and  tba 
farther  change  of  this  into  blood  as  the  renovator  of  the  system ;  and  the  perfection  ol 
the  several  processes  by  which  this  is  effected  depends  upon  the  nature  of  the  food,  and 
the  proper  action  of  the  digestive  organs. 

SbcT.  m.— CRBMICJLL  PKIirCIPLBS  OP  WBICH  POOD  CONSISTS, 

Having  now  treated  concisely  of  the  physiological  part  of  our  subject,  we  proceed 
CO  point  out  the  correspondence  between  the  chemical  composition  of  the  only  substan- 
ces fit  for  food  and  that  of  our  corporeal  frame,  in  consequence  of  which  the  former  is 
enabled  ultimately  to  become  a  part  of  ourselves. 

i  719.  Although  the  number  of  different  substances  which  we  find  in  nature  seems  almost 
infinite,  yet  chemists  have  shown  that  the  whole  of  them,  whether  animal,  vegetahtei 
or  nuneral,  are  composed  of  a  very  limited  number  of  ingredients  or  principles.  The 
suhstanoes  which  we  usually  meet  with  are  compounds ;  and  chemistry  is  an  art  by 
which  a  compound  can  be  separated  into  the  elementary  bodies  of  which  it  consists. 
When  the  vast  variety  of  natural  substances  are  analysed  by  the  chemist,  it  is  found 
Chat  tiiey  are  composed  of  only  fifty-four  elementary  ingredients,  each  substance  that 
we  meet  with  containing  two,  three,  four,  or  more,  of  these  ingredients  or  principles 
united  together ;  and  since  these  ingredients  cannot,  by  any  known  means,  be  farthei 
eeparated  into  other  materials,  they  are  called  the  simile  or  elsmentary  substances. 

17^.  Formerly,  it  was  supposed  the  elements  of  which  ail  bodies  consist  were  only  four^ 
alr»  earth,  fire,  and  waterman  opinion  which  is  stated  in  many  books  still  to  be  met 
with :  hut  thus  doctrine  is  now  known  to  be  erroneous ;  three  of  them,  sir^  earth,  and 
water,  being  themaelves  compounds.  We  shaU  not  here  enumerate  all  the  simple  ele- 
ments ;  those  who  are  not  already  acquainted  with  them  may  refer  to  any  late  work  on 
efaemistjy.  We  propose  at  present  te  speak  only  of  those  which  sie  necessary  to  our 
immediate  purpose,  namely,  caxbony  oxygen,  hydrogen,  and  mtrogen.  A  few  others  wifl 
be  mentioned  afterward. 

1731.  It  is  considered  that  there  is  no  such  thing  as  a  oomosrsion,  either  by  nature  or  art, 
of  atty  one  of  these  elemenu  into  another.  They  are,  as  far  as  we  know,  formed  origi- 
■ally  quite  distinct,  as  gold  is  from  silver  or  from  copper,  and,  as  these  may  be  mixed 
9r  aUoyed,  and  separated  again,  but  cannot  be  changed  one  into  the  other,  so,  in  lifes 
suniaer,  when  there  is  a  compound  of  carbon,  oxygen,  and  hydrogen,  the  chemist  earn 
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detach  these  elementary  principles  from  each  other,  and  he  can  make  new  compomroii 
bv  combining  them  again  in  different  proportions ;  but  he  cannot  adter  the  nature  of  tha 
elements  themselves  ;  they  are  permanent,  at  least  as  far  as  is  known,  and  he  capnoC 
change  them  .n  the  slightest  degree.  Neither  are  any  of  the  elements  better  or  worse ; 
they  are  never  known  to  be  imperfect ;  there  cannot  be  carbon  nor  oxygen  of  differ- 
ent qualities ;  they  can  appear  only  to  vary  from  having  a  slight  admixture  of  other 
substances.  This  absolutely  invariable  nature  of  the  elements  it  is  necessary  to  keep 
constantly  in  mind. 

1722.  Nofw  cUl  animal  and  vegetahh  substances  wJuUever,  including  those  of  our  eorporesL* 
frame,  are  composed  or  made  vp  chiefly  of  the  four  elements  which  we  have  enumerated^ 
namely,  carbon,  oxygen,  hydrogen,  and  nitrogen.  They  likewise  contain  a  few  oihec 
elemeits  in  very  minute  quantity,  but  we  may  omit  the  mention  of  them  at  present. 

172^.  The  element  called  carbon^  though  it  enters  into  the  composition  of  every  animal 
and  vegetable  substance,  cannot  be  presented  in  a  perfectly  pure  state,  insulated  or 
freed  from  all  its  combinations,  except  in  the  diamond,  which  is  supposed  to  be  ele- 
mentary dirbon  crystallized. 

Charcoal,  the  well-known  blade  substance  which  remains  after  an  animal  or  Tegeta 
ble  body  has  been  burned,  is  the  nearest  to  the  pure  state  in  which  we  familiarly  see 
^is  element.  We  may  here  observe,  that  it  is  a  common  expression,  ^*  such  a  sub- 
stance is  burned  to  a  coal,  or  to  a  cinder,"  and  the  vulgar  idea  is,  that  the  substancd 
has  been  concerted  into  charcoal  or  cinder  by  burning.  This,  however,  is  not  the  fact  ; 
there  is  here  no  conversion ;  the  carbon  of  the  cinder  or  charcoal  existed  in  the  flesti 
or  .vegetable  originally,  but  was  so  combined  with  the  other  principles^  that  Its  presence 
could  not  be  perceived  or  even  suspected,  cither  by  colour  or  any  other  circumstance. 
The  act  of  burning  has  merely  driven  off  into  vapour  the  other  elements,  the  oxygen,  hy- 
drogen, and  nitrogen  ;  and  the  charcoal,  being  less  volatile,  remains.  This  fact  is  quite 
obvious  in  the  charcoal  of  wood,  in  which  the  organic  structure  of  a  branch  is  distinctljr 
to  be  traced.  The  process  of  burning  has,  in  fact,  only  eflected  the  separation  of  the 
elements  from  each  other ;  and  then  the  body  is  said  to  be  decomposed.  But  charcnal 
is  never  pure  carbon  ;  it  always  contains  a  small  proportion  of  other  substances ;  this 
vegetable  charcoal  has  about  3  per  cent.,  or  more,  of  various  earths,  together  with 
about  10  per  cent,  of  water  and  other  volatile  matter.  Animal  charcoal,  obtained  hj 
reducing  bones  to  the  substance  called  bone  blacks  contains  only  10  per  cent,  of  carbon. 
The  various  properties  of  charcoal  wiU  be  described  when  we  consider  it  as  fuel. 

1724.  Hydrogenj  another  of  these  elements,  is  best  understood  by  calling  it,  as  it  used 
to  be,  inflammable  air  or  gas ;  the  gas  burned  for  light  consists^of  this  combined  with 
a  little  carbon.  Although  hydrogen  exists  in  the  solid  state,  as  an  ingredient  in  a  great 
variety  of  substances,  it  cannot  be  detached  and  exhibited  in  this  state  ;  we  can  pro- 
cure it  separately  in  the  form  of  gas  only.    It  is  one  of  the  constituents  of  water. 

1725.  Oxygen  exists  also  in  animal  and  vegetable  bodies  in  a  solid  state,  thongh  nei- 
ther it,  nor  hydrogen,  nor  nitrogen  can  be  separated  as  solids.  Pure  oxygen  can  only 
be  procured,  or  made  to  appear  in  a  distinct  form,  as  oxygen  gas ;  this  was  formerly 
called  vital  air,  because  it  is  that  component  part  of  commom  atmospheric  air  which 
alone  supports  life  in  respiration ;  this  has  been  explained  in  the  chapter  "  On  Ventila 
tion."    Oxygen  is  the  other  constituent  of  water. 

1726  Nitrogen  is  likewise  solid  in  all  animal  substances,  the  fleshy  fibre  albumen, 
and  the  caseine  of  milk,  and  also  enters,  though  rarely,  into  the  composition  of  vege- 
tables. When  separate  it  forms  nitrogen  gas,  one  of  the  components  of  the  'i&lmospfaerR 
Some  are  of  opinion  that  we  may  derive  a  portion  of  nitrogen  from  the  hu  which  w«> 
iNreathe,  as  well  as  from  oUr  food.  The  air  of  the  atmosphere  is  comported  of  oxygen 
and  nitrogen. 

1727.   We  have  stated  that  the  elementary  principles  of  which  the  tohole  hvhian  frame  and 
that  of  all  animaU  consists  are  chiefly  those  four  which  we  have  just  dfocribed.    This 
being  the  case,  it  is  obvious  that,  to  repair  any  loss  of  substance  to  w)  ich  we  may  be 
liable,  it  must  be  necessary  to  find  some  materials  composed  of  the  s>me  ingredients 
or  elements  as  ourselves,  and  that  these  alone  can  constitnte  food  or  Uiment.     Since 
idl  animal  substances  consist  of  the  same  elements,  though  in  proportions  slightly  dif- 
ferent, every  species  of  flesh  contains  the  materials  for  nutriment.    The  carbon,  hydro- 
gen, oxygen,  and  nitrogen  of  which  they  consist  may  be  made  to  supply  any  loss  of 
those  principles  which  we  daily  suffer,  by  using  them  as  food.    In  like  manner,  vege- 
tables may  answer  the  same  purpose,  because  they  consist  of  the  same  elements,  the 
nitrogen,  however,  being  in  much  smaller  quantity.    Thus  no  substances  can  ever  sop- 
port  life  except  they  contain  the  elementary  principles  we  have  enumerated ;  and  all 
such,  if  in  an  organized  state,  that  is  to  say,  in  the  condition  of  animal  or  vegetable 
bodies,  may  compose  food  under  some  management  or  other.    Farther,  the  su^tanoe 
of  vegetables  and  of  brute  animals  are  the  only  bodies  in  nature,  except  ourseWea, 
which  are  composed  of  these  four  elements  ;  and  thence  we  see  the  reason  why  mineral 
substances,  such  as  atones  and  metals,  which  consist  of  elements  very  difl!brent,  cannot 
Of  any  moans  constitute  nutriment  nor  support  life. 
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ITM.  Fnm  tiua  siMiemeni  we  easily  peroeiTe  how  important,  and,  indeed,  neoeaeaiy, 
«a  the  Bcieoce  of  chemistry ;  since  it  is  by  its  assistance  only  that  we  can  determine 
eocarately  what  ehiaa  of  substances  is  capable  of  being  converted  into  natriment,  and 
what  it  is  impossible  we  can  employ  in  this  manner ;  and  it  must  be  necessary  to  insirt 
upon  the  tbIos  of  that  knowledve  by  which  we  distinguish,  in  the  most  correct  manner, 
the  aobstaaees  iv  which  ^Ume  life  can  be  sustained. 

17S9.  //  witf  be  smid  that  tht  experience  of  tigea  has  apparently  rendered  this  study  very 
htHe  meeuen.    Mankind  oniTersally  understand  that  animals  and  plants  may  supply 
them  with  rood,  and  that  they  cannot  extract  nourishment  from  rocks  and  stones. 
Nerertbdess,  it  is  well  known  that  the  arts  of  civilised  life  have  enabled  man  to  mul- 
tiply, is  an  extraordinary  degree,  the  means  of  subsistence  which  he  possessed  in  the 
savage  state,  when  wild  fruits,  herbs,  and  roots,  the  natural  produce  of  the  soil,  to- 
gether vith  the  flesh  of  such  animals  as  were  taken  in  hunting,  were  his  solo  support ; 
aod  we  knew  how  scanty  and  precarious  is  the  supply  of  these  in  most  parts  of  the 
world.    Some  ooontriee,  as  Australia,  naturally  produce  few  animals,  and  scarcely  any 
vegetable  food  fit  for  the  support  of  life.    The  result  of  this  uncertainty  with  regard  to 
the  means  of  sobsistence  is,  that  tribes  who  have  no  other  resource  can  have  no  fixed 
•ettknnent,  but  roam  about  in  search  of  some  kind  of  food ;  among  these,  under  such 
eircumstances,  eiviliiation  has  made  no  progress,  but  they  remain  to-day  as  they  proh- 
aUy  were  thousands  of  years  ago.    It  would  appear  that  the  first  step  towards  civUized 
life  was  the  domestication  of  animals,  and  the  raising  of  vegetables  by  cultivation.    We 
*U  know  the  advantages  which  we  derive  from  fiockis  and  herds  of  cattle ;  but  the  as- 
tonishing changes  and  improvement  produced  in  the  vegetable  kingdom  by  the  ingenu- 
ity and  indoatiy  of  man  can  only  be  seen  by  studying  the  history  of  our  culinary  ve- 
getables, many  notices  of  which  will  be  found  when  we  describe  the  various  kinds. 

Bot  not  only  has  the  gardener  and  affricuHurist  contributed  largely  to  the  improve- 
ment of  mankind,  by  increasing  his  food,  but  chemistry  has  also  aiforded  valuable  as- 
sistance.   Hot  to  dwell  upon  an  infinity  of  processes  by  which  various  alimentary  suh- 
alances  have  been  improved,  and  are  daily  improving,  through  its  means,  we  shall  men- 
tion some  extraordinary  instances  of  the  power  of  chemical  science  in  its  present  ad- 
vanced state.    Ftsoi  dry  bones,  formerly  considered  useless  as  human  food,  a  large 
quantity  of  wholesome  aliment  is  now  extracted  by  a  chemical  process.    But  the  lale 
discoveries  of  Braconnot  and  others  are  so  wonderful  that,  were  they  not  well  authen- 
ticated, iacredulity  respecting  them  might  well  be  excused.    Even  comnaon  sawdust 
has,  by  a  very  simple  process,  through  the  means  of  sulphuric  acid  and  a  little  chalk, 
been  converted  into  a  substance  closely  resembhng  gum  arable ;  and  this,  by  another 
proeess,  has  been  changed  into  sugar.    In  a  similar  manner,  gum  and  sugar  may  be 
made  from  hemp,  flax,  and,  what  is  the  same  thing,  linen  rags  and  old  ropes.    Now, 
sugar  and  gum  are  substances  that,  to  a  certain  extent,  nwy  be  employed  as  food ;  and 
thus  may  dry  and  otherwise  indigestible  wood  be  converted  into  nutriment,    it  must 
he  observed  that  this  is  not  an  extraction  of  sugar  and  gum  from  wood,  but  an  actual 
foiroatioik  of  these  substances  during  the  process  made  use  of.    This  may  at  first  a^ 
pear  to  he  aa  extravagant  case ;  but  when  the  reader  has  studied  what  we  shall  have 
to  say  respecting  the  processes  of  fermentation,  he  will  begin  to  perceive  that  these  are 
aereiy  a  few  of  the  interesting  changes  which  are  the  result  of  natural  powers,  and 
which  chemistry  alone  discovers  and  explains.    The  fact  is,  that  the  substances  which 
we  knve  just  mentioned,  namely,  gum  and  sugar,  are  compounds,  and  consist  of  the 
same  elements,  carbon   hydrogen,  and  oxygen,  though  in  difibrent  proportions ;  and 
very  slight  cirenmstaaces  are  sufficient  to  bring  about  such  a  change  in  the  proportions 
of  the  elemeats  necessary  to  form  these  diflferent  substanoes  as  to  convert  one  into 
another.    It  is  not  pretended  that  science  is  yet  able  to  turn  such  curious  facta  to  much 
practical  account,  and  to  extract  useful  nourishment  from  every  vegetable  material-; 
ahhoogh  we  may  add  that  sugar  is  actually  manufactured  in  some  places  from  starch, 
which  is  a  similar  conversion.    The  instances  we  have  mentioned  are  rather  for  tlie 
poipose  of  ilioatration ;  but  it  is  evident  that  by  such  discoveries  a  wide  field  is  opened 
lor  research,  and  farther  experiments  may  lead  to  more  important  results.    Of  this,  at 
least,  we  are  certain,  that  they  will  make  us  better  acquainted  with  the  nature  and 
pnpeitiea  of  the  materials  which  we  already  possess,  and  enable  us  to  select,  upon 
liriiiefple,  those  which  have  the  best  claim  to  our  preference. 

•SacT.  17.— oa  thx  chcmical  dipperbitob  bbtwebn  animal  and  teobtablb  sobstaw 

CBS,   COMSIDBEED    with    BELATION   to    their    USB    A8    POOD. 

1730.  No  two  classes  can  ofifer  a  stronger  contrast  than  the  two  great  divisions  of  oi 
gaoic  bodies,  animals  and  vegetables.  It  is  well  known  that  the  substances  of  whioL 
ihcy  are  composed  have  very  difierent  properties  when  employed  as  food,  and  it  will 
be  interesting  to  inquire  whether  chemistry  can  point  out  any  marked  difiference  in  tteir 
£OBstitoent  or  elementary  principles.  We  have  already  stated  that  both  these  classes 
4ie  composed  of  the  same  elements,  though  not  in  the  same  proportions.  One  striking 
>i0erBiice  between  them  is,  that  nitrogen  is  scarcely  ever  absent  in  animal  bodies,  al- 
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thoagti  it  is  rare  in  regetables ;  it  does  occur,  koweyer,  in  certain  parts  of  the  latier,  ac 
well  as  largely  in  the  mushroom  tribe,  and  also  in  wheat ;  and  when  this  is  the  case, 
sach  TegetaMes  approach  somewhat  more  nearly  than  the  others  to  the  character  of  ani- 
mal bodies.  Thus,  to  repeat  what  we  have  said,  animal  subetancesy  in  general,  consist 
of  carbon,  hydrogen,  oxygen,  and  nitrogen ;  and  yegetables  consist  of  oaorbon,  hydrogen^ 
and  oxygen,  rarely  with  nitrogen.  TbiB  simplicity  of  composition,  and  both  classes 
being  formed  nearly  of  the  same  elements,  is  the  reason  why  one  class  can  serve  as  nu- 
triment for  the  other  upon  the  principle  which  we  haye  already  explained.  Many  aoi- 
mals  subsist  solely  upon  vegetables,  and  man  is  capable  of  subsisting  upon  them  alone, 
at  least  for  a  time ;  but  he  must  select  such  as  contain  some  nitrogen  as  the  moat  ni»- 
tritive,  to  which  he  adds  animal  food,  which  always  contains  a  large  proportion. 

1731.  Since  anivuU  food  eoniaina  all  the  four  elements  which  we  have  oecasioB  fet» 
nitrogen  included,  and  from  this  chemical  consideration  alone,  we  might  soppoee  that 
it  would  affbrd  more  powerful  nourishment  than  vegetables,  which  we  knew  to  be  the 
case.  In  the  same  manner,  likewise,  animal  bodies^  when  decompose,  serve,  ia  part, 
as  food  for  plants,  when  given  in  the  state  of  manure.  In  short,  it  is  easy  to  perceive 
that  the  materials  of  animals  and  of  vegetaUes  are  convertible  one  into  the  other  bj 
nature,  both  consisting  of  the  same  elements. 

1732.  This  view  of  the  subject  is  extremely  useful,  as  it  will  guard  ss  against  tUing 
into  an  error  not  uncommon.  Since  we  stated  above  that  the  elementary  principles  are 
absolutely  uniform  and  unchangeable  in  their  nature,  there  cannot  be  any  which  are  id- 
ways  of  an  animal,  nor  others  that  are  always  and  necessarily  of  a  vegetable  nature ;  bat 
the  same  particle  of  oxygen  or  nydrogen  which  one  day  formed  part  of  a  vegetable  may, 
at  another  period,  compose  a  portion  of  an  animal.  We  perceive,  indeed,  through  all 
creation,  these  different  applications  of  the  same  matter  continually  taking  place.  Ve- 
getables are  the  food  of  animals,  and,  being  decomposed  into  their  irst  or  elenMentary 
principles  by  digestion,  conduce  to  their  noorishmenf  and  growth.  Animak,  in  their 
turn,  either  serve  as  the  food  of  a  higher  class  of  animals,  or,  when  they  die,  contrib- 
ute, by  being  decomposed  and  mixed  in  the  soil,  in  part,  to  the  support  of  tike  vegeta- 
ble tribe. 

1733.  Whether  fiutn  was  intendei  hy  nature  t»  feed  on  anmals  as  well  as  9egeiakk»  ia  a 
question  that  has  frequently  been  agitated.  It  has  been  maintained  by  some  that,  in  the 
earliest  ages,  he  lived  solely  upon  vegetables,  and  that  his  devouring  the  iesh  of  animals 
was  the  result  of  degeneracy.  His  anatomical  structure,  however,  appears  to  throw 
light  upon  this  subje^.  Carnivorous  animals  are  distinguished  from  the  herhivoroiis 
class  by  their  teeth  and  the  organs  of  digestion :  the  first  are  fonned  in  eaoh  class  in  a 
manner  suited  to  the  work  they  have  to  go  through ;  and  the  latter,  in  such  aniaials  as 
feed  solely  upon  vegetables,  are  of  very  great  length,  as  their  food  re<)uires  to  be  de> 
tained  longer  in  the  stomach,  being  more  difficult  of  solution.  The  omnivonms  nature 
of  man  appears  to  be  pointed  out  by  his  having  these  organs  of  a  form  intemiediate  be- 
tween the  two  classes  we  have  just  named.  In  consequence  of  this,  he  enjoys  a  wider 
range  in  the  power  of  extracting  nutriment  from  a  great  variety  of  subiianoes.  Al. 
though  he  cannot  live  upon  dry  wood  like  many  insects,  nor  digest  bones  like  the  hy- 
ena, the  great  variety  which  he  can  subsist  upon  is  eminently  calculated  for  adapting 
him  to  different  climates,  and  consequently  extending  his  power  to  every  regioB  of  ths 
globe. 

1784.  Wieh  respect  to  the  efect  tohkh  these  two  classes  of  food,  animal  and  vegetable 
have  upon  his  constitution,  it  is  observed  that  the  first  is,  in  general,  the  most  easily 
assimilated ;  that  is  to  say,  made  to  combine  with  and  form  part  of  his  frame,  which 
we  might  expect  from  the  consideration  that  the  elements  of  which  it  consists  resem- 
Me  metre  nearly  the  composition  of  his  own  body.  And  here  we  cannot  help  observing 
how  iidmirably  the  productions  of  the  earth  are  suited  to  the  wants  of  aian  in  diflTerent 
situations.  In  warai  climates  vegetable  food  is  the  most  abundant,  and  it  is  also  the 
moat  appropriate,  since  the  flesh  of  animals,  in  large  quantities,  would  form  too  stimn- 
toting  a  diet,  and  too  much  blood  would  be  formed.  On  the  contrary,  in  the  froien  re- 
cions  of  the  north,  vegetables  are  rare,  and  the  inhabitants  subsist  solely  upon  animal 
feed,  a  greater  stimulus  in  cold  climates  being  necessary  to  keep  up  the  requisite  warmth 
of  the  body.  The  Esquimaux  have  no  vegetables  whatever,  subsisting  entirely  upon  ftob 
and  flesh.  In  temperate  climates,  a  judicious  mixture  of  both  appears  to  be  most  conds- 
cive  to  general  health. 

1735.  There  cannot  be  a  doubt  that  the  influence  of  food  has  been  one  of  those  causes  thai 
have  tended  to  modify  the  human  race,  and  that  it  must  always  possess  the  same  power. 
The  strength  of  the  body  and  the  constitution  generally  must  be  aflTected  by  the  nature 
•f  the  substances  by  which  the  vital  principle  is  kept  in  activity ;  and  it  is  difficult  to 
calculate  upon  the  degree  in  which  the  intellect  may  depend  upon  physical  caoaee. 
Considering  the  animal  part  of  our  nature,  the  various  races  of  mankind  must  share, 
with  an  other  living  creatures,  in  those  natural  effects  produced  by  climate  and  fbod,  mm 
well  as  by  the  habits  and  customs  which  depend  more  upon  himself.  AH  the  circonv- 
stances  respecting  our  domestic  economy  are  therefore  important,  not  merely  as  re 
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gards  what  bftTe  been  denoYninated  our  cow^fffrt* ;  but  their  efibcto  are  felt,  and  maj  be 
traced  much  more  extensively ;  they  bear  powerfully  upon  the  general  weU-being  and 
somparatire  bappinesa  of  society,  and  aot,  in  no  amall  degree,  aa  moral  cauaea. 

1736.  Li  tie  ducriptian  we  kwe  given  of  the  chemical  principles  of  which  the  substan* 
oea  used  as  food  consist,  we  have  hitherto  confined  ourselves  to  those  four  that  are  by 
fiur  the  priacipal  ones,  and  which  are  never  absent  in  animal  and  vegetable  bodies.  But 
besides  these,  there  are  several  other  elementary  principles  that  are  found,  if  not  cob- 
staoUy  aecessary  to  the  composition  of  the  same  substances,  yet  so  gener^y,  thou^ 
in  a  lerj  small  proportion,  that  they  cannot  remain  unnoticed. 

1737.  ftwjiitof—  ezMla  in  the  steto  of  |riio9ph0ric  aoid,  wUeh  it  joined  to  Krae,  fomuBg  plioophate  of  Ihaa* 
in  dl  bmm :  and  Dw.  Pkoat  oUtea  that  tho  oie  of  &  Minnto  portioo  of  iriuwphonia.  diaoorend  bj  nnalTSM  in 
tike  fcik  of  egCt  is  to  soppl^  this  elemeat  to  the  bonM  of  the  jonng  chick.    Phospborus  ie  Uluwiae  found  in 

I  parts  SI  uiinMd  bodies,  and  paiticnlarljr  in  (bh.    It  occurs  alao  in  many  Tegelables. 


1718.  ?iiWlBr  la  fiioad  in  both  naimala  snd  vefetablea,  though  in  minnte  proportions.  It  ia  maoifest  in  the 
iRB hf  thebbekeniiv <>f  •  sUvar  apoon ;  nnd  the  aulphntetted  bfdrogen,  diaengaged  from  pntrafying anianl 
■alter,  pnrea  the  originnl  osiatence  of  anlphnr  in  than. 

1739.  CUartae  ia  one  of  the  ingredients  of  common  salt,  which  is  compoanded  of  dUortne  and  sodium;  both 
dbae  eleawnts  era  taken  with  onr  food,  and  it  ia  thon^ht  are  pertly  retained,  pertieolnrly  in  the  blood. 

nw,  PotatnaoR,  or  the  base  of  potash,  most  likewise  be,  in  n  small  degree,  a  oonstituent  of  many  animal 
bodiea,  and  ezisia  in  conaideraUe  qoaatity  in  Tegetables,  as  will  be  explained  in  the  chapter  "  On  the  Lanndrr." 

1741.  Liau,  which  is  an  oxyde  of  calcium,  furms,  with  phoephorus,  the  framework  of  booea,  and,  for  ma 
porpoae,  mast  be  upplied  by  onr  food,  in  which  it  exists  in  reiy  minute  qnantities. 

1742.  Iron.  A  minato  qoantity  of  thia  metal,  in  the  state  of  oxyde,  is  detected  in  most  animal  and  ?egetnble 
adbataaoBs  nponan  aeennie  analysis ;  hence  it  entera  into  onr  food. 

1743.  Wiatcr  ia  aot  itaelT  an  element,  but  ia  compoeed  of  hydrogen  and  oxygen  chemically  combined.  It  ia 
eaaential  to  aU  the  linag  foaetions,  and  oonstitates  a  large  portion  of  the  substance  of  living  bodies,  aa  well  an 
«f  their  food  sad  drink.  Water  exista  in  animala  and  Tegetablea,  not  only  in  ita  ordinary  snoiat  state^  bnt  lika- 
wiae  ao  onited  to  other  aafaalaaees  as  to  lose  tta  nanal  properties.  For  instance,  sugar  and  gum  consist  of  car* 
boa  naited  to  the  eleaeau  of  water,  and  yet  these  are  aolids  from  which  the  water  eanaot  be  separated  with- 
out deooaposiag  the  whole ;  and  the  same  is  the  case  with  respect  to  many  other  sobstances.  But  water  in 
ita  moist  state  is  aacaaauy  to  many  of  the  component  parts  in  the  animal  economy,  as  tl)e  Uood,  the  gaalzic 
inioa,  and  all  the  aeerettonn ;  water  forms,  perhaps,  the  natural  drink  of  all  animab,  being  neoeasary  to  aopphr 
the  waste  of  thia  pnaeiple.  Aa  the  blood  contains  80  per  cent,  of  water,  and  the  fleeh  abont  Tftner  oent.,  it 
has  been  rairnlated  that  «f  the  eatira  hnman  body  three  fourths  of  ita  weight  conaiat  of  water.  For  the  pvoih 
•rties  of  Tan'ooa  kinds  of  water,  aee  Book  VIII.,  Chap.  I.,  *'  On  Water." 


CHAPTER  II, 
or  ANIMAL  F  ooa 

Sect.  I. — gbnkbal  observations. 

1744.  Our  object  in  the  following  pages  will  be  to  give  a  popular,  and,  in  some  degree, 
a  chemical  description  of  all  the  various  substances  generally  employed  in  this  king^ 
dom  as  food.  As  onr  intention  in  introducing  the  reader  to  the  subject  of  chemistry  ia 
at  present  merely  to  enable  him  to  understand  dearly  the  nature  of  the  several  materials 
^wbich  are  employed  in  the  culinary  art  (and  which,  without  wme  little  knowledge  of 
cbemistiy,  we  contend  is  impossible),  we  shall  confine  ourselves  strictly  to  so  much  of 
that  science  as  we  consider  essentially  necessary.  Although  we  do  not  hesitate  to  be- 
iiere  that  excellent  dishes  are  every  day  prepared  and  enjoyed  by  many 'persons  who 
have  no  wish  to  enter  into  our  subject  in  the  way  we  propose,  yet  we  cannot  doubt  that 
there  are  also  many  who  are  desirous  of  having  a  more  enlarged  view  than  is  usually 
entertained  of  the  nature  of  food,  and  that  this  species  of  knowledge  will  be  found  not 
only  entertaining,  bnt  of  real  value, 

1745.  We  shall  not  here  enter  into  the  daesification  of  animalM  adopted  hy  naturdut». 
Those  who  are  desirous  of  understanding  this  may  consult  works  on  natural  history. 
Out  object  being  solely  to  treat  of  such  animals  as  are  employed  among  us  for  food,  we 
abaD  only  observe  that  they  may  be  considered  as  divided  into,  1,  land  quadrupeds ;  a, 
birds ;  3,  fishes,  including  the  crustaceous  inhabitants  of  the  sea ;  4,  reptiles ;  6,  insects, 

174iB.  As  a  general  law,  almost  all  animal  substances  may  he  safely  eaten ;  some  are  said 
Co  be  poisonous,  but  these  are  confined  to  a  few  fish  and  insect  tribes — animals  that 
are  among  the  lowest  in  the  scale  of  organization.  It  is  not  difficult  to  give  substantial 
reasons  for  our  preference  of  particular  animals  as  food ;  yet  the  accounts  of  travellers 
soppiy  ns  with  much  curious  information  respecting  the  customs  of  various  nations. 

Dr.  Jobaaon  has  remarked,  "  It  is  not  Teiy  eas^  to  fix  the  principles  npom  which  mankind  have  amed  la 
eat  eooM  animala  nnd  reject  others ;  and  as  this  principle  is  not  evident,  it  is  not  uniform.    That  whicn  is  aa^ 


laeCed  m  dbiseato  in  one  ooantry  ia  hr  ita  nei||hboarB  abhorred  as  loathaome.  The  Nea|xilitnns  lately  refused 
to  eat  fstfariise  in  n  fiamineu  Aa  Engtiahman  is  not  easily  pefaoaded  to  dine  on  anaila  with  an  Italian,  on  ftoga 
with  a  Fnaebnan,  or  on  horae-fleah  with  a  Tartar.  The  inhabitants  of  Skye  hold  not  only  eela,  tmt  poik  nnd 
in  aMMarrence." 


From  habits,  probably,  each  nation  acquires  an  artificial  taste  for  what  they  have  beea 
accQstoooed  to  in  early  youth,  and  food  the  moat  disagreeable  to  one  becomes  doHciooa 

lo  another. 

LegislaiiTe  enactments,  also,  have  prohibited  the  use  of  certain  quadrupeds  as  food « 
and  tliia  ba&  been,  through  prudential  motivea,  not  always  easy  to  trace.  Thus,  pork  was 
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forbidden  to  the  Jews,  ani  in  th\s  country  we  never  eat  the  flesh  of  the  horsey  but  poit 
is  esteemed  by  us,  while  horse-flesh  is  not  only  particularly  prized  by  the  Tartar  nations, 
but  is  said  not  to  be  despised  even  by  the  artificers  of  a  neighbouring  kingdom ;  it  is  not 
very  palatable,  but  there  is  nothing  unw.holesome  in  it  more  than  in  beef  or  mutton. 

Although  the  various  species  of  land  quadrupeds,  and  the  different  parts  of  them,  vaiy 
considerably  in  their  flavour  and  nutritious  qualities,  yet  there  is  no  part  of  them  that 
may  not  be  safely  used  as  food,  and  that  is  not,  indeed,  occasionally  e&ten  in  some 
parts  of  the  world.  The  muscles  or  flesh  is,  of  course,  the  most  important  part ;  but 
all  the  rest,  the  skin,  the  blood,  the  fat,  and  even  the  entrails,  are  equally  capable  of 
affording  wholesome  nutriment,  where  the  animals  have  not  been  diseased.  The  bones 
themselves  are  not  neglected,  a  considerable  portion  of  them  consisting  of  natritio» 
matter.  With  us,  the  following  animals  are  never  eaten,  viz.,  horses,  dogs,  cats,  mice, 
rats,  eagles,  vultures,  ravens,  and  some  others,  yet  all  of  them  are  used  as  food  in  some 
country  or  other.  In  stating  these  facts,  we  are  not  recommending  such  animals  to 
the  palates  of  our  countrymen,  our  object  being  merely  to  explain  whether  or  not  they 
are  absolutely  unwholesome  or  injurious.  Prejudices,  being  the  result  of  ignorance, 
cannot  be  useful,  and  their  destruction  is  all  we  aim  at. 

Sect.  II. — ^EZAXiNATioir  op  thb  various  parts  op  animals  with  a  view  to   thsib 
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SuBBECT.  I. — General  Remarks,  > 

1747.  We  do  not  propose  here  to  enter  into  a  description  of  the  anatomical  stmcture 
of  animals,  and  we  shall  consider  them  as  having  passed  through  the  operations  which 
render  them  applicable  to  the  purposes  of  the  culinary  art. 

1748.  The  moti  obvtous  practical  division  of  animal  substances  which  come  into  the 
possession  of  the  cook  is  into,  1,  flesh,  with  the  tendons ;  2,  bone  and  cartilage ;  3,  skin: 
4,  fat  of  various  kinds ;  5,  blood,  to  which  may  be  added  membrane,  brain,  shell,  faoni. 
hair,  and  wool.  Each  of  these  substances,  though  belonging  to  different  animals,  has 
certain  distinguishing  properties  by  which  they  are  easily  recognised  and  named :  thos 
it  is  easy  to  distinguish  flesh  from  bone  or  fat.  At  the  same  time,  each  of  them  differs 
somewhat  in  the  various  animals  from  which  they  are  procured :  thus  the  flesh  of  the 
sheep  differs  from  that  of  the  hog,  and  from  beef  or  the  flesh  of  the  ox.  Our  bflosiness, 
however,  at  present  is  not  to  consider  these  well-known  and  obvious  distinctions,  bat 
to  inquire  what  is  flesh  1  what  is  bone  7  and  what  is  fat  7  what>  in  short,  is  the  chemical 
or  actual  nature  of  each  of  these  substances  1 

1749.  A  slight  examination  will  be  sufficient  to  convince  us  that  each  of  these  is  not  a  single 
substance,  but  compounded  of  several,  which  are  every  day  separated  from  each  other  by 
the  cook  without  thinking  of  chemistry  or  chemical  terms.  For  example,  when  a  piece 
of  meat  is  boiled,  melted  fat  rises  to  the  surface ;  when  that  is  skimmed  off,  and  the 
boiling  continued  for  a  length  of  time  till  the  meat  is  done  to  rags,  as  the  cook  would 
say,  soup  is  made ;  and,  if  that  be  concentrated  by  evaporation  by  still  farther  boiling, 
a  jelly  will  be  obtained.  The  remains  of  the  meat  will  be  a  fibrous  or  stringy  mass, 
almost  deprived  of  fat  and  juice.  Here  the  meat  is  separated  into  fat,  jelly,  and  the 
fibres  of  the  hieat.  A  similar  jelly  may  also  be  extracted  from  bones,  but  what  remains 
afterward  is  a  hard  solid  mass,  not  resolvable  into  fibres,  and  very  different  from  meat. 
If  we  pursue  our  examination  with  respect  to  all  the  parts  of  animals,  we  shall  still  oh 
tain  fat,  the  fleshy  fibre,  jelly,  and  bony  matter  not  soluble,  some  parts  containing  more, 
and  some  less,  of  each  of  these ;  and  we  shall  learn  to  consider  all  the  various  parts  as 
made  up  of  the  materials  we  have  mentioned,  that  is  to  say,  that  animal  substances  io 
general,  without  regard  to  the  particular  parts  of  the  animal,  consist  of  fleshy  fibre, 
fat,  jelly,  bone,  6cc.  What  we  have  just  been  doing  is,  in  tact,  a  separation  of  anima' 
substances  into  their  component  parts;  and  here  we  have  a  division  of  them  mod 
more  obvious  than  that  which  we  considered  before,  namely,  into  oxygen,  hydrogen 
carbon,  and  nitrogen ;  the  fibre,  jelly,  fat,  dec,  being  things  which  we  can  see  an. 
touch,  and  with  which  every  cook  and  every  person  is  familiar. 

SuBSEOT.  2. — Proximate  Principles. 

1760.  To  the  well-known  substances  last  mentioned  we  give  the  very  useful  name  of  tk 
proximate  principles  of  animal  bodies,  to  distinguish  them  from  those  which  are  termea 
elementary  principles,  or  elements;   and  the  connexion  between  these  two  is  this: 
each  of  the  proximate  principles,  as,  for  instance,  jelly,  is  made  up,  or  compounded,  of 
the  four  elements,  carbon,  hydrogen,  oxygen,  and  nitrogen,  although  this  fact  is  not 
discoverable  by  any  ordinary  process  of  the  kitchen.    Neither  fleshy  fibre  nor  jelly  is 
ever  separated  by  the  cook  into  the  elements  of  which  it  consists,  and  for  this  knowl 
edge  we  are  indebted  to  the  chemist  alone.    By  his  art  he  is  enabled  to  decompose 
jelly,  fleshy  fibre,  &c.,  and  to  say  what  elements  they  are  composed  of    This  kind  ot 
chemical  examination  he  calls  the  analysis  of  the  substance,  and  the  process  he  caUa 
deeomposition,  that  is,  he  decomposes  jelly,  and  finds  it  to  consist  of  the  elements  oxygen, 
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oydiogeD,  caiboa,  and  nitrogen.  We  are  aware  that  we  are  now  employing  termf  not 
innae  among  those  who  do  not  possess  a  smattering  at 'least  of  science;  but  these 
terms  are  neither  Domerous,  nor  difficult  to  be  anderstood,  and  they  are  coming  rapidly 
into  popular  use.  We  trast,  howoTer,  that  the  reader  will  have  a  little  patience  with 
us,  and  consider  what  we  are  saying  with  attention,  and  we  promise  that  we  will  not 
leaTe  him  uhtii  the  whole  has  been  made  as  plain  as  be  can  desire. 

1751.  We  wM  now  enumeraU  the  proximate  principlet  of  intnuU  bodies  under  their  ocien- 
tijicnama.  *  They  are,  1.  Fibrin;  2.  Gelatin  ;  3.  Albumen;  4.  Oil  and  Fat;  6.  Osma* 
tome;  6.  Casein.    These  are  the  chemical. names,  which  it  is  best  always  to  employ, 
witboat  learing  to  be  considered  affected  or  pedantic.    Fibrin  is  the  fiesby  fibre  of  meat 
wheo  it  is  boited  to  rags.    Gelatin  is  only  another  name  for  animal  jelly,  but  which  it  is 
oeeessary  to  nse  for  distinction,  because  there  is  a  very  different  kind  or  jelly  from 
fivits.    Albmnen  is  iamiliar  to  every  one,  being  the  same  thing  as  white  of  eggs,     oii 
is  well  known ;  and  the  only  stranger  is  osmazomet  which  we  shall  describe  in  its  place. 
Now  when  we  are  asked,  what  is  flesh  1  what  is  bone  1  what  is  skin  1  we  have  to 
eoDsider  which  of  these  proximate  principles  each  consists  of;  and  also  in  what  pro- 
portions they  exist  together.    We  would  say,  then,  that  flesh  consists  of  fibrin,  gelatin* 
albumen,  oil,  and  osmazome ;  in  fact,  it  contains  the  whole  list :  but  if  we  are  to  describe 
what  skin  is  composed  of,  we  should  say  that  it  consists  almost  wholly  of  gelatin  and 
fat.    We  intend  this  merely  as  an  example,  for  we  shall  speak  of  each  of  the  proximate 
principles  in  detail  before  we  proceed  farther.    Now  the  reader  will  no  doubt  recollect 
and  understand  that  none  of  these  proximate  principles  can  be  simple  bodies,  because 
we  have  several  times  alhided  to  their  being  compounded  of  our  four  elements,  carbon, 
xygen,  nitrogen,  and  hydrogen. 
1753.  We  may  farther  observe,  that  the  proximate  principles  of  animal  bodies  are  not  the 
same  as  those  of  vegetables  ;  the  latter  contain  no  fibrin  nor  gelatin,  but  consist  of  other 
proximate  principles,  as  gluten,  starch,  dec.    But  we  propose  to  treat  of  animal  substan- 
ces first,  and  then  Tegetable  substances  will  follow.    Notwithstanding  the  near  approach 
which  vegetable  substances  make  to  those  of  animals  in  their  composition  of  the  simple 
elements,  they  diflfer  most  essentially  in  their  general  properties ;  and  no  art  can  con- 
vert the  one  into  the  other,  nor  is  it  probable  that  it  ever  will,  because  the  elements  of 
each  have  been  combined  by  means  of  the  living  principle  in  a  manner  of  which  we  have 
no  idea,  and  which  is  beyond  human  means  to  imitate. 

We  will  now  proceed  to  describe  the  properties  of  the  proximate  princi|^es  of  animal 
bodies,  and  this  description  must  precede  that  of  the  various  parts  of  animals,  namely, 
flesh,  bone,  skin,  6ui,,  which  come  into  the  hands  of  the  cook,  because  we  should  not 
otherwise  be  understood  in  describing  the  nature  of  these  several  parts. 

1753.  Fibrin. — When  a  piece  of  meat  is  boiled  for  a  long  time  in  water,  the  greater  part 
of  the  soluble  part  is  extracted,  and  what  remains  is  a  stringy  matter,  which  is  the  fleshy 
fibre,  and  is  termed  .^^n  by  the  chemist  when  obtained  quite  pure.  This  forms  the  ba- 
sis of  the  meat,  and  is  the  most  abundant  animal  principle.  All  the  red,  fleshy  part  of 
anhnals  is  composed  of  bundles  of  these  fibres,  which  are  called  muscles.  But  by  the 
above-mentioned  process,  namely,  boiling  in  water,  we  do  not  obtain  fibrin  in  a  state  of 
perfect  parity ;  for  there  is  still  adhering  to  it  a  quantity  of  fat  and  gelatin.  It  may  be 
tolerably  freed  from  these  by  repeated  boiling  till  all  the  soluble  part  is  extracted.  To 
procure  this  principle  in  a  state  of  absolute  purity,  the  flesh  must  be  steeped  for  fourteen 
days  in  cold  water,  changing  the  water  each  dsy,  and  squeezing  the  pieces :  if  the  weath- 
er be  cold,  no  putrefaction  will  take  place.  AAer  this  it  must  be  boiled  several  times  in 
water,  when,  at  last,  it  will  become  quite  white,  and  very  little  liable  to  putrefy.  When 
a&oist,  the  fibres  are  somewhat  elastic ;  but  when  dry,  they  are  brittle,  hard,  and  semi- 
trans|Kirent,  like  horn.  Fibrin  is  insoluble  in  spirits,  ether,  and  water,  except  it  be 
boiled  for  a  long  time  in  the  latter,  particularly  under  pressure,  and  then  it  is  dissolved. 

1754.  The  r^  colour  of  flesh  is  owing  to  the  blood  dispersed  through  it  in  extremely 
minute  veins.  When  the  colour  of  flesh  changes  in  cooking,  it  is  from  the  coagulation 
and  change  of  colour  in  the  blood.  When  pure  fibrin  is  analyzed,  it  is  found  to  contain 
in  100 parts,  carbon,  53-36;  hydrogen,  702;  oxygen,  19  68;  nitrogen,  19-93. 

1755.  Fibrin,  when  accompanied  hf  gelatin  and  other  prindvles,  as  it  always  is  in  ordino" 
'y  boiled  meat,  is  lUghbf  nutritive  and  strengthening ;  it  is  likewise  of  easy  assimilation ; 
but,  wheo  deprived  of  all  its  gelatin  by  long  boiling,  it  is  rigid,  and  diflScult  of  solution  in 
the  stomach. 

1736.  Gelatin. — Gelatin  is  that  part  of  the  meat  which,  when  dissolved  and  extracted  by 
water,  forms  a  jeUy  when  cold.  Gelatin  is  found,  more  or  less,  in  the  flesh  of  all  animals, 
in  the  iomn  of  membranes  surrounding  the  fibres  of  the  muscles,  and  in  bones ;  the  true 
tkni  or  cutis  is  composed  almost  entirely  of  this  principle,  the  cuticle  or  scarf  skin  con- 
itttiDg  of  albumen.  Fine  glue  may  be  taken  as  an  example  of  gelatin.  It  is  procured 
by  dissolTing  skins  by  boiling.  Pure  gelatin  or  glue,  when  dry,  is  colourless,  semi- trans* 
pueat,  and  Dearly  tasteless.  It  is  softened  by  long-continued  immersion  in  cold  water : 
m  hot  water  it  readily  dissolves,  and  forms  a  solution  of  a  slightly  milky  appearance, 
which,  if  safficiently  concentrated,  concretes,  in  cooling,  into  the  colourless  mass  callef* 

Ceo 
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^eUy,  and  which  is  easily  solable  in  water ;  when  this  is  dried  in  a  gentle  heat,  it  regAiot 
Its  original  appearance,  and  l»  soluble  as  before.  When  once  dry,  gelatin  undergoes  ns 
change ;  but,  exposed  to  the  air  before  it  is  dried,  it  soon  becomes  mouldy,  and  then  ptn* 
trescent. 

1757.  Gelatin  does  not,  properly  poking ^  combtnt  xoUk  oils ;  bui  it  causes  oil  to  mix  mik 
water,  and  then  forms  a  kind  of  emulsion.  From  this  we  see  the  reasoif  why  a  rmj 
weak  soup  will  suffer  all  the  fat  to  come  on  the  top,  but  a  stronger  soup  will  allow  the 
fat  to  be  united  with  it.  From  what  has  been  said,  it  will  readily  be  seen  that  the 
strength  of  meat  soups  depends  upon  the  gelatin  which  they  contain  :  they  will  be  strong 
or  weak  in  proportion  as  they  contain  more  or  less  of  this  principle.  Gelatin  has  a 
▼ery  strong  tendency  to  gelatinize,  or  become  a  stiff  jelly :  if  water  contain  only  a  hoa- 
dredth  part  of  gelatin,  it  will  assume  the  form  of  a  jelly  on  Cooling ;  therefore  water  igt 
soup,  having  a  very  small  quantity  of  gelatin,  may  appear  a  jelly  when  cold,  a  ciicmo- 
stance  wliich  is  very  apt  to  mislead  in  judging  of  the  quantity  of  animal  matter  con- 
tained in  soup.  The  water,  in  this  case,  is  chemically  united  with  the'  gelatin,  forming  a 
compound  that  may  be  termed  hydrate  of  gelatin.  If  this  jelly,  after  being  solid,  ba 
wanned,  the  water  contained  in  it  dissolves  the  gelatin;  and  the  whole  again  becomes' 
fluid. 

1758.  Gelatin  being  dispersed  more  or  less  through  all  parts  of  animals,  jelly  may  be  ex- 
tracted from  them  by  boiling ;  but  some  parts  afford  a  greater  (quantity  of  it  than  otbeis; 
and  it  is  obvious  that  those  parts  are  the  fittest  for  making  jetties  that  are  composed 
wholly,  or  almost  so,  of  this  principle.  The  flesh  of  young  animals  abounds  more  ia 
gelatin  than  that  of  old :  as  animals  advance  in  age,  the  gelatin  disappears  and  is  re- 
placed by  albumen.  Veal  is  therefore  preferable  to  beef  for  broth,  as  are  also  parts 
where  there  are  ligaments,  tendons,  &c.  In  calves'  feet  tho  gelatinous  matter  is  abun- 
dant :  hence  calf  s-foot  jelly.  Gelatin  is  also  extracted  in  large  quantity  from  bones* 
which  consist  of  this  principle,  and  an  insoluble  part,  which  is  phosphate  of  lime.— <See 
"Bone.") 

1750.  Hartshorn  jelbf  is  ntftde  from  the  white  put  of  the  etag**  horn  ruped  down  and  bofled  to  a  Jdljr.  Tha 
•(•^  ahedt  hi*  honw  nnnnallj  aboat  the  end  of  February ;  when  ther  be|fin  to  grow  again,  ther  an  soA  aad 
fnlfof  bloodveeseU,  and  are.  covered  with  a  downj  cuticle ;  but  as  ther  incnaie  in  8i»,  the  blood  oeaaw  ta 
flow  ^rou^b  the  TOMeli,  and  the  horns  become  hard  uid  compact.  The  horoa  conslat  of  twenty-aeToa  parte 
of  cartilaginous  gelatin,  the  rest  being  phosphate  cf  lime ;  so  that  they  resemble  bone,  and  not  horns,  ia  g«a* 
'  eral,  which  consist  chiefly  of  albumen.    Hartshorn  iellv  does  not  appear  to  differ  fran  jelly  made  fnm  other 

Srta  of  animals.    Wory,  which  is  the  tusk  of  the  elephant,  is  scraned  down  and-  used  for  the  same  pupoae. 
veral  parts  (^  animab  yield  much  gelatin,  as  calves'  foot  and  heaos,  cows'  heels,  sheep's  troiten,  Jtc,  which 
are  emploved  in  soups  and  other  preparations. 

1760.  Portable  sottp*  consist  of  dried  gelatin,  aad  are,  in  fiu^t,  a  species  of  glue  made  finm  moot.  Tha 
gelatin  has  been  dissolved  out  of  meat  by  boiling,  and  when'  dried  till  it  has  becooie  hard,  it  ia  capaUa  ol 
bein^  preeerved,  and  dissolved  again  when  wanted.  The  difference,  therefore,  between  portable aoup  and^lne 
consists  merely  in  the  superior  quality  and  cleanness  of  the  animal  substances  from  whidi  the  fbnner  is  pra^ 
pared.  From  the  insipiaity  of  this. principle  by  itself,  portable  soups  have  generally  sone  addition  to  giro 
flavour.  It  most  be  observed,  that  the  jelly  we  have  been  considering  above  is  entirely  a  different  anbatiuaoa 
from  the  ^elly  procwradjrom  vegetabletf  as  currant  jelly.  In  the  latter  there  is  no  gelaUn  whatever,  aikd  TOf^ 
table  joUies  have  not  the  same  nutritive  properties  as  animal  jelly.    (See  "  Vegetable  Jellies.*) 

1761.  Isinglass  consists  entirely  of  gelatin,  and  is  the  purest  variety  of  this  principle . 
it  is  a  substance  prepared  from  the  sounds  or  swimming-bladders  of  certain  fish,  chiefly 
the  sturgeon,  which  afford  the  finest  kinds.  The  sounds  are  cleaned,  and  the  outer 
coats  removed.  Like  other  solid  gelatin,  it  dissolves  in  boiling  water,  and  becomes  a 
very  transparent  jelly,  that  is  much  used  by  confectioners  for  blanc-mange,  and  other 
dishes  of  that  kind.  The  best  isinglass  is  brought  from  Russia ;  some  of  an  inferior 
kind  is  brought  from  North  and  South  America,  and  the  East  Indies.  The  several  vari- 
eties may  be  had  from  the  wholesale  dealers  in  isinglass  in  London. 

1762.  In  choosing  isinglass  for  domestic  use,  select  that  which  is  whitest,  has  no  nn- 
I^easant  odoi^r,  and  which  dissolves  most  readily  in  water.  The  inferior  kinds  are  used 
for  fining  beer,  and  similar  purposes. 

1763.  Jellies  were  formerly  supposed  to  be  particularly  nutritive :  at  present  physicians 
appear  to  be  of  the  opinion  that  tney  are  less  so,  and  even  less  digestible,  than  the  flesh 
or  muscular  parts  of  animals :  still,  when  acidulated  with  lemon-juice,  and  flavoured 
with  wine,  they  are  very  proper  for  some  convalescents.  In  broths  and  soups  gelatin 
is  combined  with  fat  or  oil,  and  it  then  acquires  different  properties ;  but  there  are  vari- 
ous opinions  respecting  the  nutritive  and  digestible  properties  of  this  kind  of  food. 

Gelatin  is  much  disposed  to  pass  into  the  acid  state,  and  hence  it  has  been  supposed 
to  be  less  completely  animalized  than  the  softer  parts ;  for  it  is  one  of  the  characters 
which  distinguish  animal  from  vegetable  substances,  that  the  former  evolves  alkali,  and 
the  latter  an  acid,  during  their  spontaneous  decomposition. 

1764.  Gelatin  is  found  to  contain  from  13  to  7  per  cent,  of  albumen.  It  yields  hy  chein- 
ical  analysis,  in  100  parts,  carbon,  47  881 ;  hydrogen,  7-914;  oxygen,  27  207;  nitrogen^ 
16-998. 

1766.  A.  soW  geloHo  for  Hetetieoi  «m,  in  thin  plates  and  strings,  has  lately  appeaprad  w  the  abopt,  to  b» 
used  instead  of  isinglass,  on  account  of  its  inferior  price.    The  best  is  transparent,  and  is  brought  finom  Pi 
it  is  pi  spared  from  the  gelatin  of  bones,  by  digestion  in  diluted  hydrochloric  acid,  and  long  boilmr  in  \.. 
Another  kind,  called  Nelson's  patent  opaque  gelatin,  is  prepared  ftan  cattiDgs  of  akias,  and  ts  Uiarafo 
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faarf  ol  |1m.   Nobs  «f  I^m*  waf  muI  to  Mnrlui  in  BUtritiT*  pawtr  aat  itcMtlbOity,  pnpOTtiM  wUoh,  il 
hMbMa  •!»■»,  an  daaiih«d  by  ]aB(40oootioD;  udUMaoaiMtflomwUflKtlivftnpioeaMd  ■i«BMa» 


to  neasBMMi  tWm. 

1766.  Aihmtm. — 7V#  princifU  tnttrt  iaUo  the  eampotiti&n  of  mMitjf  of  the  solid  pariSf  mi4 
more  lorgti^  tkn.  oaof  of  the  othor  principUo  into  theftuid  jMtrt*,  cf  ^mwiUt.  White  of  eggs 
iB  nearlj  pare  albamen  with  foar  fiflhs  of  water,  and  may  serve  to  iUuatrate  its  proper- 
liea.  This  can  be  beat  up  wtth  cold  water,  making  glaire  ofeggs^  which  wiU  dry,  if  laid 
<m  thto,  into  a  hard,  traosparent  s&bstance ;  but  if  white  of  eggs  be  pat  into  water  neaity 
boiling,  it  will,  as  every  one  knows,  coagulate  or  $€t^  as  it  is  called,  into  a  pearl-white 
•ubataoce.  In  the  living  animal  there  is  a  solid  albumen  as  well  as  liquid.  Liquid  al- 
bamen exists  in  great  quantity  in  the  serum  of  Mood,  where  it  is  held  in  solution  by 
water,  and  it  may  be  obtained  in  an  uncoagulated  state,  like  glaire  of  eggs,  by  evapora- 
liflf  the  dear  serum  by  a  heat  of  120°.  A  solid  albumen  is  found  in  several  of  the 
membranes,  cartilages,  skin,  glands,  and  vessels. 

1767.  Though  albumen  fuUuraUy  oasts  as  an  cdhesios  JUid,  mmbls  tm/A,  and  sclMo  tn, 
Mlcr,  iilker  a>id  or  toarm,  yet,  when  subjected  to  a  temperature  of  about  142°,  it  experiences 
a  remarkebU  ehoMf^e  in  its  properties ;  it  is  then  converted  into  a  solid  no  longer  capable 
of  being  dissoWed  in  water ;  and  if,  after  coagulation,  it  be  gradually  exposed  to  a  high- 
er degree  of  temperature,  it  is  reduced  to  a  firm,  transparent  body.    When  solid,  it  tip- 
proaches  neaiiy  to  the  nature  of  fibrin,  and  it  acquires  some  flavour  by  coagulation,  for 
in  its  liquid  state  it  has  little  or  none.    Albuminous  liquids  have  always  a  little  free  soda, 
and  the  white  of  egg  contains  also  a  small  quantity  of  sulphur,  the  latter  of  which  is  the 
cause  of  its  blackening  a  silver  spoon.    Dr.  Bostock  has  shown  that  when  one  part  of 
dry  albumen  is  dissolv^  in  nine  parts  of  water,  the  solution  coagulates  by  heat,  and  be- 
oomes  solid;  bat  if  the  albumen  amount  only  to  -X  of  the  liquid,  though  it  coagulates  ia 
aome  degree,  yet  it  does  not  do  so  completely,  but  the  liquid  may  be  poured  from  one 
vessel  to  another.    When  one  part  of  albumen  is  dissolved  in  1000  parts  of  water,  the 
aolotioo  beeones  cloudy  when  heated.    Uncoagulated 'albumen  soon  putrefies,  except  it 
be  dried ;  but  it  keeps  longer  when  coagulated ;  hence  cooked  meat  and  eggs  keep  longer 
than  when  raw.    The  in-esence  of  albumen  in  a  solution,  though  not  in  quantity  snfl- 
cient  to  coagulate  by  heat,  may  be  ascertained  by  putting  in  a  drop  of  the  saturated  so- 
lution of  corrosive  sublimate :  if  the  water  contain  only  j^  part  of  albumen,  a  cloudi- 
ness will  appear.    It  can  form  a  soap  with  alkali. 

1768.  Fluids  are  often  darifiid  by  means  of  albumen,  through  its  property  of  coagulation. 
When  any  kind  of  it,  as  white  of  eggs,  or  the  serum  of  blood,  is  put  into  a  liquid  that  is 
muddy  from  substances  suspended  in  it,  on  boiling  the  liquid  the  albumen  coagulates  in 
a  floeculcot  manner,  and,  entangling  with  it  the  impurities,  rises  with  them  to  the  sur- 
iaee  as  a  aoum,  or  sinks  to  the  bottom,  according  to  their  weight. 

1709.  Albumen,  token  analyzed^  is  found  to  contain  in  100  parts,  carbon,  6000 ;  hydro- 
fBB,  7-78 ;  oxygen,  26-67 ;  nitrogen,  16*56. 

1770.  Animal  Oil — Under  this  head  is  included  every  species  of  fatty  matter  in  animals ; 
and  it  exists  in  a  state  more  or  less  fluid,  or  approaching  to  solidity,  in  various  animals, 
and  in  Tarious  parts  of  their  bodies.  Some  varieties,  as  suet,  have  considerable  solidity, 
and  others,  as  fish  oil,  are  mostly  in  a  liquid  state.  Carbon  and  hydrogen,  with  a  very 
little  oxygen,  ibrm  tlie  elements  of  pure  oil,  without  any  nitrogen,  in  which  this  differs 
trom  the  rest  of  the  animal  principles.  Indeed,  from  analysis,  it  appears  that  animal  oil 
is  Tery  analagoos  to  the  fixed  vegetable  oils,  both  in  composition  and  properties.  The 
aatare  o£  the  various  animal  oils  has  been  more  particularly  considered  when  treating 
pf  "  Artificial  Light."    See,  also,  ••  Fat,"  Subsect.  8. 

1771.  Osmazome. — This  substance  is  procured  from  an  extract  of  meat ;  it  was  disoov 
ered  by  Tbouvenet,  and  is  supposed  to  be  the  pnnciple  that  gives  the  peculiar  flavour  to 
neat  when  roasted,  or  in  soups.  Berzelius,  however,  does  not  admit  it  to  be  a  distinct 
principle,  and  thinks  that  it  is  formed  during  the  culinary  process.  When  procured 
aeparate  and  pure,  it  has  a  brownish-yellow  colour,  with  the  taste  and  odour  of  soup.  It 
ia  most  abundantly  developed  in  the  outside  of  roasted  meat. 

1773.  Casein. — Casein  abounds  tn  the  curd  of  milk  coagulated  by  means  of  rennet,  of 
which  cheese  is  made.  It  is  very  analagous  to  albumen,  although  now  considered  as  a 
ae|»arate  proximate  principle.  (See  "Milk.")  Casein  is  very  easy  of  digestion,  and  ia 
wery  ootritive. 

Htming  now  described  those  proiimaie  principles  into  which  all  the  parts  of  animals  are 
reaoirabie  without  final  decomposition  iakit^g  place,  we  prooeed  to  state  which  of  these 
pdncifiles*  and  in  what  proportion,  the  furious  parts  of  animals  are  composed  of. 

Subsect.  9.— Skin.  • 

1778.  An  animals  have  an  exterior  covering  to  protect  them  flrom  tbe  surrounding 
etemeota,  as  well  as  to  perform  other  functions.  In  the  lowest  classes  this  covering  is 
fteqnently  hard  and  crustaceous ;  but  in  the  higher  classes,  it  is  usually  soft  and  pliaWe. 
/a  man.  aa  well  as  in  the  ordinary  quadrupeds  used  among  us  as  food,  it  is  composed  ol 
two  parte :  a  thin  elastic  layer  on  the  outside,  called  the  epidermis^  or  cuticle,  and  a  muob 
layer  beneath,  called  the  cutisj  or  true  skin. 
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1774.  The  cuiicU  is  that  part  which  is  raised  in  blisters,  and  is  easily  separated 
the  cutis  by  maceration  in  hot  water.  It  is  insoluble  in  cold  water,  and  is  considered  la 
be  a  modific  ation  of  albumen.  It  has  little  tenacity,  and  is  destitute  of  blood-vessels, 
nerves,  and  fibres ;  consequently,  has  no  sensibility.  It  is  dissolved  by  alkalies  and  lime. 
In  some  of  the  inferior  classes  of  animals  it  consists  of  scales  or'plates,  and  in  others  it 
is  extremely  soft  and  smooth,  almost  resembling  mucus. 

1776.  The  cttHe  or  true  skin^  in  quadrupeds,  is  a  thick,  dense  membrane,  composed  of 
fibres  closely  interwoven,  and  disposed  in  different  dfrections  like  the  texture  of  a  hat ; 
the  interstices  being  filled  up  with  gelatin,  of  which  the  principal  part  consists.    It  is 
obviously  organized,  and  is  filled  with  innumerable  blood-vesselB  and  nerves,  which  oc-  ' 
casion  its  extreme  sensibility  when  cut. 

Common  glue  is  made  by  boiling  skins,  in  which  process  the  gelatinous  part  is  ex 
tracted.    Those  skins  that  are  the  most  flexible,  as  that  of  the  eel,  dissolve  the  most 
readily,  and  afford  the  greatest  quantity  of  gelatin,  but  make  the  weakest  glne. 

Size  is  a  preparation  made  by  boiling  skin  to  a  jelly. 

Leather  is  likewise  formed  from  skin,  but  it  is  by  combining  the  gelatin  which  it  con- 
tains with  the  tannin  in  bark,  the  result  being  a  peculiar  substance  which  is  no  longer 
soluble  in  water,  cold  or  hot ;  and  this  constitutes  the  process  of  tanning.  See  **  Gela- 
tin." 

SuBSECT.  4. — Cellular  Memhrane. 

1776.  Thu  19  a  very  toft,  epongy  evhatunee  that  Ut»  hettoeen  the  skin  and  the  flesh ;  aitd  a 
rtmilar  material  is  dispersed  through  eveky  part  of  the  body,  frequently  entering  into  their 
sobstanoe,  connecting  the  several  parts  with  each  other,  and  preserving  them  in  their 
proper  places.  It  is  composed  of  numerous  minute  ceUs  formed  by  a  very  thin  meiD- 
brane,  which  are  filled  with  a  fatty  matter,  that  varies  in  quanti^  according  to  the 
species  of  animal,  and  the  condition  of  the  individual.  It  is  the  proper  receptacle  of  the 
fat.  In  some  animals,  as  the  ruminating  quadrupeds,  it  is  only  partial ;  but  in  others,  as 
the  hog  and  the  whale,  it  extends,  with  its  fat,  under  the  whole  of  the  skin :  the  mem- 
brane itself  consists  partly  of  albumen  and  partly  gelatin,  and  is  not  soluble  In  water 

SuBSscT.  5. — Flesh, 

1777.  The  flesh  of  animalSf  and  which  is  the  vrineipal  part  employed  as  food,  eonsiaia 
entirely  of  the  various  muscles,  the  use  of  whicn  is  to  enable  them  to  move  and  to  per- 
form their  several  functions.  Each  muscle  is  composed  of  a  bundle  of  those  minute 
fibres,  which  we  mentioned  when  speaking  of  fibrin.  It  is  bound  together,  or  united  at 
each  end  or  extremity,  where  the  fibres  compose  a  firm,  close  texture  of  a  silveiy  col- 
our, and  possessed  of  great  tenacity.  These  terminations,  which  differ  altogether  in  ap- 
pearance from  the  muscle  itself,  are  called  tendons  or  sinews.  If  the  muscles  be  exam- 
ined with  care,  it  wUl  be  seen  that  each  bundle  of  fibres  is  enclosed  in  a  very  fine  mem- 
brane, and  they  are  often  divided  interiorily  by  other  membranes  into  smaller  bundles ; 
also,  that  the  tendons  are  semi-transparent,  very  elastic,  and  strong,  being  securely  fixed 
to  the  bones. 

1778.  Althovgk  it  it  not  sbfdlutely  necenary  to  oar  tabjeet,  iCiU  it  will  illaatrato  the  nstiirs  of  muaele  to 

dtow  its  proper  use  in  the  aninul  frame,  which  is*  tQ  perform  th^       ^ 


^    motiona  of  the  body.    The  manner  in  which  theae  mouooa  are  ellectcd  la 
Fig.  511.    b  ^  J'^y   ^'^  following :   The  bonea  form  what  ia  called  the  ekeleton,  and  Uwrs  «re 

r-  •£-^y  y^    joints  where  it  ia  necetaary  we  ahould  more  certain  parta  at  our  wiD.     I<et 


a  be  the  elbow  joint,  which  is  to  be  bent ;  a  mnsde,  ^  or,  aa  we  have 
a  handle  of  fibres,  ia  bonnd  together  m  united  at  each  end  into  a  t 
sobatance,  called  a  tendon,  e  and  i,  and  these  axe  fixed,  aae  to  each 
of  the  arm,  above  and  below  the  elbow.  Now,  when  we  wish  to  nunre 
arm,  we  can,  merely  br  oar  will,  throo^h  means  inoomprehenaible  to  vs, 
<wnae  this  moacla  to  awoll  ia  the  middle,  and,  conseqaeatiy,  to  contract  in  ita  length ;  the  comeqnenca  of  tidia 
abortening  of  the  mnsnle  from  4  to  « is,  that  the  bone,  e  a,  is  raiaad  apward.  and  the  ann,  of  ooono,  ia  bant. 
In  Uie  Hune  manner  all  the  motiona  of  onr  bodies  are  performed  ;  one  end  ot  a  mnscle  ia  fixed  to  one  bone,  aad 
the  other  end  to  another  bone,  and  our  will  cauees  the  muscle  to  swell  in  the  middle,  or  MIy  of  the  moacW, 
as  it  is  called,  and  thos  give  riae  to  motion. 

1779.  ThtfQrrous  structure  of  flesh  is  best  seen  in  meat  that  is  dressed,  hU  partieuUaiy  in 
boiled  meat,  as  veal  or  leg  of  beef.    The  nature  of  a  muscle  is  easily  perceived  in  cimiii;^ 
up  the  leg  of  a  fowl  that  is  sufliciently  entire ;  for,  when  meat  is  cut  for  sale,  the  musciee 
are  usuaUy  divided  across,  so  that  portions  of  them  only- are  visible  in  one  piece.    The 
fibres  constitute  what  is  usually  called  the  grain  of  the  meat ;  thus,  we  speak  of  catting 
across  the  grain  when  we  divide  the  fibres  across.    The  quality  of  meat  is  judged  cf^  m 
some  measure,  by  the  coarseness  or  fineness  of  these  fibres :  in  very  large  animals,  as 
the  elephant,  rhinoceros,  dec.,  they  are  very  coarse  and  unpalatable ;  on  the  contrary, 
the  fibres  of  t6e  flesh  of  very  small  animals,  as  the  mouse,  are  very  small,  and  the  lleeh 
is  very  delicate,  and,  although  not  eaten  in  this  country,  was  high^  prited  by  the  laxn- 
rious  inhabitants  of  ancient  Rome,  who  fed  them  for  the  purpose.    It  is  a  curious  Tact, 
tluit  the  actual  fibres  of  flesh  are  so  minute  that  the  smallest  one  visible  to  the  eye  ia 
eomposed  of  many  others  still  smaller,  laid  close  together. 

178Q  Ir  the  muscles  is  intermingled  a  small  quantity  of/at  and  gelatin^  the  pn^i  lioQa 
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ot  wUieh  18  difierent  in  those  of  difl^rent  aDimals,  and  in  difibrent  parts  of  tiK  same  an> 
jmal,  or  according  to  their  condition.  Thus,  JUsh  consist*  chiefly  of  fibrin,  or  the  pure 
fibre,  which,  as  we  have  stated  above,  is  of  itself  white,  together  with  some  blood,  gela- 
tin, a  small  portion  of  albumen,  and  a  large  quantity  of  water.  Tliere  is  likewise  a 
minute  portjoa  of  salts,  as  will  be  seen  by  the  analysis.  By  boiling,  the  gelatin  is  dis- 
solved, the  albumen  sets  and  hardens,  a  very  small  portion  of  the  fibrin  is  also  dissolved, 
bat  the  greater  part  remains  in  the  fibrous  form. 

1781.  Icrrelwf  wtade  a  careful  awJytis  of  UoAfksh :  about  three  fourtha  oontieted  of  liottids.  The  follow- 
ng  were  the  ooutitoenu  which  he  obtained :  in  100  paru,  fibria,  Tesielt,  and  nerrea,  15'8 ;,  muriate  and  lae- 
taie  of  wdi,  1-80;  albamen  and  oolouring  matter  of  the  blood,  2*90 ;  phosphate  of  soda,  0-90  :  eitractire  mst- 
t«r,  O-IS ;  albanMB  holdiog  in  solution  phosphate  of  lime,  0  08 ;  water  and  loss,  77-17.  From  this  analysis  w« 
peroeiTc  tiM  the  gTvaler  part  of  a  portion  of  flesh  consists  of  water,  and  that  there  is  not  an  ounce  in  a  pound 
of  solid  oatMf  that  can  be  animilated ;  but  this  ounce,  it  may  be  supposed,  ia  extremely  nutritire. 

1782.  The  solution  of  the  gelatin  of  fUsh  forms  soup  by  hoilingj  and,  from  its  presence^ 
liqoid  soap  is  liable  to  become  sour  in  keeping,  acetous  acid  being  formed. 

1783.  Thtfiesh  of  various  animals^  as  is  well  known,  differs  in  flavour ,  and,  in  a  slight 
degree,  in  composition.  The  quantity  of  blood  in  it  augments  with  the  age  of  the  ani- 
Dal ;  and  the  flesh  of  young  animals  contains  more  gelatin  than  of  old :  that  of  the 
tame  species  Taries,  as  has  been  observed  previously,  by  the  circumstances  of  sex, 
feeding,  age,  dec.    The  digestibility  is  likewise  much  afllected  by  the  modes  of  cooking. 

1784.  7^  muscular  fibre  is  likevrise  possessed  of  a  property  called  contractility,  that  is,  it 
has  always  a  tendency  to  contract  in  length.  This  is  shown  when  a  muscle  is  divided 
across  during  the  life  of  the  animal,  or  soon  alter  it  is  dead ;  for  the  wound  opens  very 
wide,  from  the  contraction  of  the  part  on  each  side,  and  this  is  the  basis  of  the  opera- 
tion called  erimpii^  in  fish,  which  is  cutting  across  to  cause  the  fibres  to  shrink  and 
become  firmer.  The  state  of  the  fibre  after  death  is  also  influenced  by  the  manner  in 
which  tbe  animal  has  been  killed.  If  it  be  killed  suddenly  while  in  full  health,  the  mus- 
cles are  firm  and  contracted,  and  they  remain  a  long  time  rigid  without  undergoing 
putrefiuttion ;  whereas,  on  tbe  contrary,  if  death  ensue  after  violent  exercise,  the  mus- 
cies  are  relaxed  and  soft,  have  lost  all  their  contractility,  and  much  sooner  become  pu- 
trid. This  is  the  origin  of  the  barbarous  practice  of  baiting  cattle  previous  to  slaughter- 
ing them,  in  order  to  make  the  flesh  tender. 

1785.  lie  liabUity  of  flesh  to  become  putrid,  Hatchttt  supposes,  is  chieflj^  omnff  to  the 
gelatiM;  for,  when  this  is  removed,  the  remainder  of  the  fibres,  if  dried,  is  not  liable  to 
painfj.    When  flesh  is  submitted  to  combustion  by  fire,  all  the  proximate  principles 
are  decomposed,  and  the  elementary  principles  are  dissipated,  except  perhaps  the  car 
bon.  which  remains  in  the  form  of  a  black  cinder. 

1786.  Tendons  consist  chiefly  of  gelatin  with  a  little  albumen ;  consequently  they 
dissolve  partly  in  long  boiling. 

SuBSECT.  6. — Bone. 

1787.  Bones  compose  the  solid  framework  of  the  body :  they  are  the  fixed  joints  against 
wbich  the  muscles  act  to  produce  motion.  When  a  bone  is  divided  longitudinally,  so 
as  to  disclose  its  internal  structure,  we  observe  that  the  external  part  is  the  most  com- 
;»act,  and  the  interior  more  cellular  or  spongy.  The  proportion  of  the  compact  to  the 
ceUuIar  part  depends  upon  the  particular  bone  and  the  species  of  animal,  as  likewise 
upon  it9  age,  tbe  bones  of  young  animals  being  softer,  and  those  of  older  animals  be- 
coming more  dense.  Certain  parts  of  bones  also  are  hollow,  or  filled  up  only  by  a  very 
open  texture  consisting  of  minute  fibres  crossing  like  network.  In  the  cavities  of  bones 
the  marrow  is  contained,  and  all  through  the  spongy  or  cellular  substance  there  is  dis- 
persed more  or  less  of  an  oily  matter,  very  analogous  to  marrow,  but  more  fluid. 

1788.  When  bones  arc  examined  chemically  they  are  found  to  consist  chiefly  of  an  earthy 
base,  called  phosphate  of  lime,  which  is  lime  and  phosphoric  acid.    Of  this  material, 
together  with  cartilage,  the  skeleton  of  the  bone  is  composed ;  and  the  numerous  mi 
note  cells  and  interstices  are  filled  up  with  gelatin  and  the  oily  matter  above  men- 
tioned. 

1789.  The  structure  of  hone  and  the  existence  of  the  phosphate  of  lime  may  be  easily  shown. 
If  a  bone  be  burned  in  the  fire,  it  will  generally,  at  first,  flame  and  become  black  in  the 
same  manner  as  flesh  ;  this  arises  from  the  combustion  of  the  oily  matter  contained  in 
the  cavities  or  canceUi  of  the  bone  ;  and  as  the  hydrogen  of  tbe  oil  is  the  element  that 
afibrds  tbe  flame,  when  that  is  dissipated,  much  of  the  carbon  is  left,  which  gives  the 
black  coioar  to  half-burned  bones ;  but,  by  a  continuance  of  tbe  heat,  the  carbon  likewise 
flies  offl  and  tbe  bone  will  become  red  hot ;  in  this  state  it  consists  only  of  phosphate 
of  lime,  deprived  of  all  animal  cement.    When  the  bone  cools  it  will  be  of  a  while  col- 
our, and  then  the  internal  structure  may  be  easily  observed  by  breaking  it  acn)ss  and 
viewing  it  through  a  magnifying  glass.    This  white  substance,  when  ground  to  powder, 
m  called  bone-ash,  and  is  used  for  various  purposes ;  among  others,  polishing,  under  the 
Aame  of  burned  hartshorn. 

1790.    When  hones  are  broken  to  piecet  and  boiled  for  a  considerable  time  in  water,  the 
gdatin  and  oily  mitter  are  extracted,  tbe  latter  rising  to  the  surfaf      's  fat,  leaving 
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only  the  cartilage  with-  the  eartliy  matteE,  which  are  not  solable  in  water,  or  acareefjr 
80 ;  and  every  cook  knows  how  to  procure  a  certam  portion  of  gravy  by  this  means. 
The  extraction  of  the  soluble  part  is  much  promoted  by  rasping  the  bones,  since  tboa 
all  the  ceUs  in  which  it  is  contained  are  laid  open ;  while  the  bones  are  only  broken  io 
pieces  the  greater  part  of  the  gelatin  remains  stiU  locked  up  in  the  hard  subetaooe  oC 
the  bone.  A  method  of  extracting  the  whole  of  the  gelatin  for  the  purpose  of  soup 
will  be  shown  when  treating  of"  Soup  from  Bones." 

1701.  Thit  bones  of  eaitU  tUn$g1Uered  tn  LotuUm  wert  formerfy  of  oueh  vul  aecumnJalum,  that  it  bacviw 
neoemary  to  consome  them  from  time  to  time.  This  jmceu  wu  reierred  for  some  holyday,  or  period  of  pob. 
lie  rejoicing,  when  fsgots  and  combustible  materials  were  collected  for  the  pat^pose  of  illaminatioa.  At  present, 
bones  are  applied  to  a  rariety  of  purposes.  They  are  useful  to  raechsnics  when  ivory  would  be  too  ezpensire  : 
they  are  essential  in  the  formation  of  sal-ammoniac  and  phosphorus ;  produce  an  oil  much  used  by  eaaeh  and 
harness  makers,  called  neat*s  foot  oil,  and,  when  froniid  to  powder,  form  a  valuable  maanra,  Ac,  Since  bonca 
with  us  can  be  so  profitably  omplored,  perhaps  it  is  not  desirable  to  imitate  our  o<mtittenta)  aeighbonn  ia  maUaff 
■oop  from  thami  partieulmy  as  tais  is  not  a  fi^vourite  food  ia  England. 

SuBSECT.  7. — Cartilage. 

The  ends  of  the  bones  at  the  joints  are  capped  by  a  smooth  white  substance,  some- 
what softer  than  themselves,  upon  which  they  move  and  turn ;  this  is  cartilage.  It  is 
the  first  part  of  the  bone  which  is  formed  in  the  fcetus  state  of  the  animal,  and  the 
earthy  part  begins  afterward  to  be  deposited  when  the  animal  comes  into  the  world  and 
obtains  food.  Cartilage  consists  of  coagulated  albumen,  with  a  very  little  gelatin,  and 
therefore  is  not  soluble  in  boiling  water,  except  by  long-continued  boiling  under  press- 
ure. In  very  young  animals  the  bones  are  almost  all  cartilage,  the  elasticity  of  which 
is  the  reas<>n  that  they  are  so  little  hurt  by  a  fall :  as  animals  advance  in  age,  the  booes 
beoon^  harder  and  more  brittle,  having  more  albumen  and  earthy  matter,  and  leas  of 
gelatin.    In  some  fishes,  as  in  the  skate,  the  bones  are  entirely  cartilaginous. 

1798.  Teeth  consist  of  the  same  material  as  bone,  except  the  enamel  on  the  exterior, 
which  is  phosphate  of  lime  and  carbonate  of  lime,  in  the  proportion  of  78  paru  of  the 
former  and  6  of  the  latter. 

1793.  Ivory  is  nearly  the  same  as  bone,  with  a  large  proportion  of  gelatin. 

1794.  Horn  differs  from  bone  in  conuining  scarcely  any  phosphate  of  lime,  being  com- 
posed almost  entirely  of  coagulated  albumen  with  a  very  little  gelatin ;  they  arc  there- 
fore  not  much  diflforent  from  cartilage.  Horns  soften  by  heat,  so  as  to  be  moulded  into 
any  form,  but  do  not  dissolve  in  boiling  water.  The  horns  of  some  animals,  as  those  of 
the  ox,  are  hollow,  and  have  the  central  cavity  filled  up  by  a  bony  part  called  the  core. 
The  horn  of  the  stag,  however,  is  a  remarkable  exception ;  it  differs  entirely  from  the 
horns  of  the  ox  or  sheep,  being  more  analogous  to  bone,  and  consisting  of  much  gelatin, 
with  some  phosphate  of  lime ;  hence,  as  was  observed  before,  it  is  soluble  in  water,  and 
from  it  is  made  hartshorn  jelly. 

1796.  Hoofs,  nails,  feathers,  hair,  and  wool  are  very  similar  to  horn  in  their  compo- 
sition. 

SlTBSECT.  8. — Fat. 

1796.  Fat  is  an  animal  oil  of  various  degrees  of  consistency,  according  to  the  kmd  of  ant- 
mal,  or  the  particular  part  of  the  body  in  which  it  is  situated.  It  is  contained  in  the  mi- 
nute cells  of  the  cellular  tissue  or  texture  ab(vre  mentioned)  and  is  chiefly  collected  be- 
tween the  skin  and  the  muscles,  or  in  the  interstices  between  the  muscles,  or  round  the 
viscera.  While  the  fat  remains  in  the  living  body  it  is  always  in  a  fluid  state,  or  semi* 
floid ;  but  its  consistence  changes  when  it  is  extracted  and  exposed  to  the  commor 
temperature  of  the  atmosphere.  When  examined  by  a  powerful  microscope,  this  fat  or 
animal  oil  is  seen  to  he  contained  in  extremely  minute  hollow  cases,  which  are  of  dif- 
ferent shapes,  spherical,  or  even  polygonal,  according  to  the  animal,  as  in  man,  oxen» 
sheep,  and  other  quadrupeds.    The  case  itself  resembles  the  nature  of  spermaceti. 

1797.  Of  the  varieties  of  fat  in  quadrupeds,  suet  is  the  firmest ;  the  next  in  hardness  is 
the  fat  of  bones,  and  the  next  to  that  the  fat  in  the  muscles.  The  fat  of  the  hog  is  the 
least  solid.  The  fat  of  birds  has  little  solidity,  and  in  many  species  it  is  always  fluid  - 
this  is  usually  distinguished  by  the  term  ^eaM,  as  goose  grease.  The  fat  of  ftsh  is  al- 
ways in  oil  or  fluid,  except  spermaceti. 

1798.  Suet  is  the  fat  which  invests  the  kidneys  of  oxen  or  sheep.  The  internal  fat 
of  all  ruminating  animals  is  harder  than  that  of  others,  and  is  slightly  brittle  ;  when 
melted  and  separated  from  the  membranes  in  which  it  is  contained  it  constitutes  tailo%r. 

1799.  Lard  is  the  fat  of  the  hog  separated  in  the  same  manner.  It  differs  from  suet 
little  but  in  being  of  a  softer  consistence.  Its  use  to  the  cook  is  well  known.  TUe 
hog*s  lard  that  is  sold  in  bladders  is  prepared  by  chopping  the  raw  lard  fine,  or,  rather, 
rolling  it  out  to  break  the  cells  in  which  the  fat  is  lodged,  and  then  melting  the  fat  by  ^ 
water-bath  or  other  gentle  heat,  and  straining  it  warm  into  bladders ;  or  by  melting  the 
raw  lard  in  water,  and  skimming  it  off  when  cold ;  but  by  the  latter  process  a  qoantitj 
of  water  is  always  contained  in  it,  and  this  kind  of  lard  grows  sooner  rank  than  wh^a 
melted  by  itself 

IflOO    T"  obtain  animal  fat^  in  genera^,  in  a  pure  state,  it  is  to  be  melted  and  stratiM^i) 
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bom  the  investing  memiirmiies,  and  a  little  water  is  added,  while  niehing,  to  prevent  ita 
being  scorched.  When  thoroughly  purified,  it  is  white»  inodorous,  and  tasteless,  while 
quite  fresh,  and  is  then  very  analogous  to  fixed  vegetable  oil  (see  Sect.  10,  Chap.  VII., 
Book  YII.) ;  it,  however,  becomes  sooner  rancid  than  the  latter,  if  exposed  to  the  air : 
a  change  which  is  owing  to  an  absorption  of  oxygen,  and  the  consequent  formation  of 
an  acid,  which  is  named  the  seback  acid,  or  acid  of  fat.  If  this  acid  is  abstracted  b> 
washing  by  means  of  water,  the  sweetness  of  the  fat  may  be  sometimes  restored. 

1801.  Dijfarenl  kinds  offal  liquefy  at  different  temperatures ;  lard  melts  at  97^  ;  tallow 
requires  a  heat  somewhat  greater ;  but  the  fat  extracted  from  suet  by  boiling  requires 
127°  to  liquefy  it.  The  great  inflammability,  and  the  bright  white  light  it  gives  while 
)anuDg,  renders  the  most  solid  kind,  tallow,  eminently  serviceable  for  producing  artificial 
light.  Tallow  itself  will  not  inflame  :  it  is  only  the  vapour  of  tallow  that  inflames ;  and 
it  does  oot  boil  till  it  is  heated  to  400°.  Fat  acts  upon  some  metals ;  thus,  if  copper  be 
oorered  with  it,  the  surface  soon  becomes  green,  and  a  poison  is  fbrnied. 

1802.  It  is  now  knoum  that  fat  is  not  to  be  regarded  as  a  simple  principle^  but  as  consist- 
ing of  two  distinct  principles,  which  may  be  separated  from  each  other,  a  fact  which  we 
stated  before,  when  treating  on  "  Candles."  One,  called  stearin,  is  always  solid  at  the 
ordinary  temperature,  and  melts  at  100°  ;  when  pure  it  is  white,  brittle,  and  without  taste 
or  smell  -.  the  other,  an  oily  substance,  more  fusible,  is  called  eUUn,  and  is  always  fluid 
at  the  common  temperature,  becoming  solid  at  46'' :  it  is  generally  of  a  yellow  colour. 

1803.  These  two  principles)  dain  and  stearin^  exist  in  very  different  proportions  in 
various  fatty  sttbstaaces,  as  will  appear  from  the  following  table : 


Butter  iud«  ia 
Pino^  in  winter 
Hon*  kid 


Mutton  mamm 


.60 

40 

.  J7 

63 

.  09 

88 

.  M 

76 

.74 

36 

Elaitk  StMiiik 

OeoM  fU 46  n 

Dock**  fat        ....  72  28 

Turkej't  fat     ....  74  26 

OliYtt  oil 72  28 

Almond  oil       ....  76  24 


Hke  steaiin  and  elatn  seem  to  be  mechanically  mixed  in  animal  fats,  for  they  can  be 
cbtamed  in  a  separate  state  merely  by  squeezing  tallow  between  folds  of  blotting  paper : 
Uie  elain  is  absorbed  by  the  paper,  and  the  stearin  remains  by  itself  as  a  solid. .  To  pio- 
coie  the  elain  by  itself,  the  papex"  which  has  absorbed  it  must  be  soaked  in  wairm  water, 
iod  the  oil  will  swim  upon  the  top.  It  is  the  elain  which  gives  the  pecuhar  smell  to  the 
varioits  Datty  substanoes,  and  taUow  deprived  of  it  is  both  more  solid  and  white,  without 
any  smell.  This  discovery  has  been  applied  to  the  improvement  of  candles.  They  may 
also  he  separated  from  each  other  by  means  of  alcohol  If  fat  oil  be  boiled  in  alcohol 
the  stearin  crystallizes  as  the  ^irit  cools,  and  the  elain  remains  in  the  solution.  See 
finther  under  "  Soap." 

16M.  Marrow  diflfers  from  Other  fat  only  in  the  fineness  of  the  membranous  texture  in 
wliich  it  is  contained,  the  fluidity  of  the  oil,  and  its  situation  within  the  bones. 

180^.  Fat,  as  well  as  all  fixed  mis,  is  di/leuU  of  digestion,  particularly  by  weak  stomachs, 
and  ti^srefore  is  not  proper  for  dyspeptics.  It  is  apt  to  cause  bile  in  the  stomach.  But 
fal  is  ivndered  stiU  less  digestible  when  subject  to  high  temperatures  in  some  culinary 
prooeatv.%,  as  in  fiying.  All  meaU  and  fish  that  contain  much  oil  or  fat  are  apt  "  to  lie 
beary  at  the  stomach,"  as  it  is  called,  or^  in  other  words,  to  be  difllcult  of  digestion  ■ 
and  tbeji  ihey  are  apt  to  occasion  heartburn  and  other  injurious  effects  It  is  thought, 
bowerer,  ikat  haoon  and  salt  pork  are  more  easily  digested  than  fresh  fat. 

SoBSBCT.  9. — Blood. 

1806.  Hi^  consists  of  two  parts:  the  coagidum^  clot^  or  erdssamentum,  and  the  serum. 
It  i»  weU  lawwn  that  blood,  soon  after  it  is  drawn,  separates  into  these  spontaneously. 
Tbe  coagalam  is  the  part  which  becomes  solid,  and  contains  the  red  colour ;  it  consists 
of  exoe«iiflgiy  minnte  coloured  globules,  to  be  seen  only  by  a  good  microscope  ;  these 
Hoat  in  a  tfansporent  fluid.  The  red  globules  themselves  consist  of  fibrin  and  albumen, 
according  to  Berzelius,  and  the  colourless  semm  consists  of  allHimen  dissolved  in  a  sa- 
line fluid.  Tbe  coagulnm  of  blood  is  very  analogous  to  flesh,  and  seems  to  possess  equal 
naCritfve  properties.  The  serum  is  very  analogous  to  the  white  of  egg,  and,  like  it,  co- 
agulates by  heat.  It  eontains  no  gelatin.  The  red  colour  of  the  globules  appears  to 
be  awing  to  a  peculiar  colouring  matter ;  and  it  may  be  removed  by  washing  the  coago- 

fom  repeatedly  in  water :  the  coagulum  will  then  appear  of  a  whitish  colour,  being  pure 

fitrrin.     The  blood  of  animals  is  used  as  food,  and  is  very  digestible  and  wholesome ; 

fcat  tftbe  bog  and  of  the  ox  is  used  for  making  black  puddings ;  as  likewise  that  of  the 

^ooee  in  some  places. 

SvBSBCT.  10. — Mucus. 
190/y.  MucwLO  is  a  substance  generally  liquid,  and  which  appears  to  be  employed  by  na- 
Une  lor  the  purpose  of  Inbricating  moveable  parts,  or  of  protecting  them  from  the  action 
of  other  substances.  It  has  a  resemblance  to  gelatin,  but  is  distinguished  from  it  by 
betag  aoloble  in  cold  water,  and  not  gelatinizing  or  becoming  jelly  ;  nor  is  ft  coaguiablc 
bf  beat*  like  aibnroen.    Mneus  is  coagulated  by  subacetate  of  lead,  which  dues  not  af 
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feet  gelatin.    It  is  in  too  small  qua^itity  to  be  considered  as  Tory  important  in  the  mm 
ject  of  food. 

S0B8ECT.  11. — Shell, 

1608.  Shells  of  egg8t  of  oysters,  muscles,  perivfinkles,  and  other  animals  of  tht,  tnoUnscouM 
tlass,  differ  from  bone  in  consisting  of  carbonate  of  lime,  or  the  same  substances  as  chalk, 
with  a  little  animal  matter :  when  they  are  burned  in  the  fire  they  give  a  very  pure 
quicklime.    A  few  shells  contain  also  a  little  phosphate  of  lime. 

The  crustaceous  coverings  of  crabs,  lobsters.  6cc.,  consist  of  phosphate  of  lime  and 
carbonate  of  lime,  with  a  little  animal  matter. 

SuBSECT.  12. — Internal  Organs, 

1809.  The  various  internal  organs,  as  the  heart,  lungs,  usually  called  lights,  liver,  sweet- 
bread, kidneys,  4-c,,  consist  of  fibrin,  gelatin,  albumen,  &c.,  in  differeot  proportions,  ac- 
cording to  the  particular  organs,  which,  intermixed  with  blood-yessels  and  nerves,  are 
too  various  to  describe  in  detail.  The  heart,  liver,  and  kidneys  are  not  of  such  easy 
digestion  as  meat  in  general ;  but  the  sweetbread  is  a  favourite  dish  for  convalescents. 
Few  things  are  so  readily  digested  as  tripe,  which  is  the  stomach  of  ruminating  animalSs 
as  the  cow. 

1810.  It  is  vroper  to  mention  that  eminent  physicians  have  stated  it  as  a  well-known  fact 
that  "  the  bodies  of  animals  who  are  diseased  are  capable  of  communicating  fatal  disea- 
ses to  the  human  species ;"  and  Dr.  Paris  observes,  that  "  experience  has  shown  that 
such  animal  poison  is  particularly  energetic  in  those  parts  that  are  commonly  called  the 
offals,  in  which  term  are  included  the  intestines."   To  account  for  the  deleterious  changea 
of  which  those  parts  appear  to  be  occasionally  susceptible,  it  is  not  in  the  least  necessa- 
ry to  suppose  that  the  animal  died  in  a  state  of  disease.    We  are  informed  by  Dr.  Ker- 
ner  of  Wurtemburg  that  the  smoked  sausages,  which  constitute  so  favourite  a  repast  in 
his  country,  oilen  cause  fatal  poisoning.    In  one  instance  thirty>seven  persons  died  ont 
of  seventy-six  who  had  eaten  them ;  and,  though  the  most  able  chemists  analyzed  the 
meats,  no  trace  of  any  known  poison  could  be  discovered.    The  folk>wing  details  re- 
specting this  remarkable  fact  are  from  Professor  Graham's  work  on  **  Chemistry :"  **  In 
Wurtemburg  the  sausages  are  prepared  from  very  various  materials.    Blood,  liver,  ba- 
con, brains,  milk,  bread,  and  meal,  are  mixed  together  with  salt  and  spioes ;  the  mix- 
ture is  then  put  into  bladders  or  intestines,  and,  after  being  boiled,  is  smoked.    When 
these  sausages  are  well  prepared,  they  may  be  preserved  for  months,  and  furnish  a  nour- 
ishing savoury  food ;  but  when  the  spices  and  salt  are  deficient,  and  particulaiiy  when 
they  are  smoked  too  late,  or  not  sufiiciently,  they  undergo  a  peculiar  kind  of  putrefac- 
tion, which  begins  at  the  centre  of  the  sausage.    Without  any  appreciable  escape  of 
gas  taking  place,  they  become  paler  in  colour,  and  more  soft  and  greasy  in  those  parts 
which  have  undergone  putrefaction,  and  they  are  found  to  contain  firee  lactic  acid  or 
lactate  of  ammonia — ^products  which  are  universally  formed  daring  the  putrefaction  of 
animal  and  vegetable  matters.    The  death  which  is  the  consequence  of  poisoning  by 
putrefied  sausages  succeeds  very  lingering  and  remarkable  symptoms.    There  is  a  grad- 
ual wasting  of  muscular  fibre,  and  of  all  the  constituents  of  the  body  similarly  composed. 
Sausages,  in  the  state  here  described,  exercise  an  action  upon  the  organism,  in  conse- 
quence of  the  stomach  and  other  parts  with  which  they  come  in  contact  not  having  the 
power  to  arrest  their  decomposition ;  and  entering  the  blood  in  some  way  or  other, 
while  still  possessing  their  whole  power,  they  impart  their  peculiar  action  tu  the  00a- 
stituents  of  that  fluid."    Similar  effects  have  occurred  in  Paris ;  and  it  has  been  conjec- 
tured that  animal  matter  in  peculiar  states  of  disease  or  decomposition  may  constitute 
an  actual  poison,  hitherto  not  understood,  and  only  evinced  by  casual  eflfects.    Sir  Ben- 
jamin Brodie  has  remarked  that,  on  severaJ  occasions,  he  has  met  with  evidence  of  tbe 
bcnd  and  poisonous  nature  of  "dog's  meat,''  as  sold  in  the  streets  of  Ix>ndon,  whkdi 
manifested  itself  by  producing  ulcerations  of  a  peculiar  and  distinct  character  on  the 
hands,  accompanied  by  swellings  in  the  axilla. 

SbCT.  III. AinXALB  USED  POR  POOD   CONSIDERED  A8   XKPLVBNCED  BT  SIZE,  AOB,  8SX,  SKJL- 

SON,  MODES   OP   FEEDING,  ETC. 

1811.  Size. — As  a  general  rule,  the  flesh  of  the  largest  animals  is,  as  might  be  expect- 
ed, of  a  large  fibre,  or,  as  it  is  called,  coarser  in  the  grain,  and  less  palatable  than  that 
of  smaller  animals.  The  flesh  of  the  elephant  and  rhinoceros  has  been  found  to  be 
very  coarse,  but  we  know  little  of  their  properties,  being  scarcely  known  as  food.  Even 
the  larger  kind  of  oxen  affords  coarser  beef  than  the  smaller  breeds.  Mutton  is  naore 
delicate,  in  general,  than  beef;  and,  descending  to  mudh  smaller  animals,  mice  are  said 
to  be  particularly  good  eating.  The  same  observation  will  apply  to  birds  and  fish  ;  the 
laiger,  in  general,  being  the  coarsest  food,  and  the  smaller  more  delicate  and  tender ; 
but  it  does  not  appear  that  tbe  nutritive  qualities  are  in  proportion  to  the  fineness  of  the 
fibre  and  tbe  delicacy  of  the  meat. 

1812.  Age. — In  general  the  young  animals  of  any  species  are  more  gelatinous  than  the 
older  of  the  same  species ;  hence  their  flesh  is  more  soluble,  and  yields  more  to  the  actioi 
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VI  boiting  water;  bbito  more  tender,  and  is  more  nntritiTe  lb  weak  etomaehs  than  that 
of  olfter  animals;  bot  as  they  increase  in  age,  the  gelatin  gradually  diminishes ;  they 
ooouin  more  fibrin,  alboaien,  and  osmazome ;  hence  the  flesh  aflTords  a  stronger  food, 
and  has  more  llaFoar,  until  age  again  destroys  these  qualities,  and  renders  it  stringy. 
dry,  and  indigestible.  By  the  increase  of  albumen  the  membranes  become  more  solid, 
and  mottoa  mors  difficult ;  and>  at  last,  sometimes  the  ossification  of  those  parts  takes 
place.  But  though  the  flesh  of  young  and  old  animals  raries  considerably  in  its  prop- 
erties, some  being  too  soft  and  flabby,  and  others  too  tough,  yet  at  no  period  of  life  is  it 
absefaitely  unwholesome,  proTided  the  animals  are  in  a  healthy  state.  Calves  and  lambs 
are  seMom  killed  until  they  arriye  at  a  certain  age,  on  account  of  deficiency  of  flarour. 
In  young  animals,  not  only  is  the  fibrin  more  tender  and  delicate,  but  the  fat  ia  qnadru- 
pedi  is  distributed  diflf^rently  from  what  it  is  when  they  are  older.  In  the  latter  case, 
it  is  diiefly  collected  in  layers  external  to  the  muscles ;  in  the  former,  it  is  more  die- 
pened  through  the  muscles,  so  as  to  gi?e  the  flesh  a  marbled  appearance,  which  ren- 
den  it  moxe  desirable  for  the  table.  This  mixture  of  marbling  never  happens  in  birds. 
Bat  though  the  flesh  of  young  animals  is  more  tender,  it  is  not  always  more  digestible ; 
on  the  contiaiy,  veal  is  less  digestible  than  beef,  lamb  than  mutton.  Birds  are  most 
easily  digested  when  young.  It  is  on  account  of  the  greater  proportion  of  gelatin  con- 
tamed  in  the  calf  than  in  the  full-grown  animal,  that  the  feet  of  the  former  are  employed 
for  pT^panng  strong  jellies ;  and  every  one  must  have  observed  how  much  more  gela- 
tin is  «MDtained  in  the  soup  made  from  veal  than  in  (hat  from  beef. 

1818.  Sex.-^The  flesh  of  the  female  is  almost  always  more  delicate  and  finer-grained 
than  that  of  the  male,  which  is  often  strong-tasted. 

By  a  particular  process  in  reference  to  sex.  at  an  ))arly  age,  in  all  aninuUs,  quadrupeds, 
birds,  and  even  fiahes,  a  remarkable  alteration  takes  place  in  the  flesh.  It  is  much  im- 
proved for  the  table,  becoming  (htter,  latger,  more  tender,  and  more  easy  of  digestion ; 
there  is  alao  a  greater  deposition  of  fat  ^tween  the  fibres,  as  wft  see  in  the  ox,  capon, 
pnlHdEC. 

IS14.  Seaton. — It  is  well  known  that  certain  kinds  of  animal  food  are  not  always  m 
MW0M,  that  is,  equally  good  at  all  times  of  the  year.    This  is  owing  to  many  causes, 
aceordiog  to  the  species  of  animal.    The  abundance  or  scarcity  of  food  at  particular 
seabons  aflects  the  condition  of  some  kinds :  thus,  full-grown  cattle,  in  general,  are  in 
the  best  condition  in  the  first  winter  months,  in  consequence  of  their  having  had  the 
advantage  of  plenty  of  fresh  summer  food.    After  that,  the  turnips  and  other  vegetables 
OB  which  they  are  fed,  in  cMisequence  of  the  deficiency  of  grass,  injures  the  flavour  of 
the  meat ;  and  in  spring  U  becomes  lean  from  bad  or  insufficient  provender.    It  is  so 
managed  that  tolerable  beef  and  mutton  are  always  to  be  had  in  Tendon,  and  they  are 
there  never  absolutely  out  of  season ;  yet  they  are,  in  general,  best  in  November,  I>> 
cember,  and  Jaoaafy.    Females,  in  general,  are  out  of  season  when  they  are  suckling, 
or  have  lately  suckled.    The  condition  of  quadrupeds  is  not  much  aflTected  during  the 
first  months  of  pregnancy,  and  the  time  when  they  are  most  in  season  is  that  when  the 
young  have  acquired  the  proper  age  for  being  killed.    This  is  naturally  in  the  summer 
months,  when  lamb,  veal,  kid,  and  fawn  are  most  abundant.    Though  there  is  a  season 
of  the  year  when  each  species  of  animal  is  more  naturally  inclined  to  breed,  yet,  by 
treatin!^  them  in  a  certain  manner,  this  season  may  be  advanced  artificially.    Thus 
brewers  contrive  to  procure  lamb,  as  an  article  of  luxury,  as  early  as  November  and 
December;  certain  breeds,  as  the  Dorsetshire,  are  selected  for  this  purpose*,  on  the 
contrary,  by  keeping  the  ewes  on  cold,  poor  hill  pasture,  the  lambing  season  is  retarded. 
1815.  Tkt  mamuT  m  toAicA  animaU  are  ftd^  and  the  food  upon  which  they  are  kept, 
afiect  considerably,  as  we  might  expect,  the  fatness  and  fiavour  of  the  flesh,  and  its  fit- 
ness for  nutriment.    The  improvement  of  animals  by  careful  breeding  has  been  very 
considerable ;  but  it  has  not  always  the  same  objects  in  view.    Some  of  the  methods 
afllect  the  size  of  animals ;  but,  though  these  produce  a  greater  quantity,  they  do  not  al- 
ways improve  the  quality  of  the  flesh.    Thus,  sheep  fed  in  the  rich  pastures  of  Lincoln- 
shire grow  large  and  fat,  and  produce  much  wool ;  but  the  meat  is  coarse,  insipid,  and 
rank,  compared  with  smaller  breeds.    The  fiesh  of  well-formed,  small  animals,  both  of 
cattle  and  sheep,  is  finer  grained,  has  a  finer  fiavour,  is  more  intermixed  or  marbled  with 
ialy  and  afibnJs  a  richer  gravy  than  that  of  large  animals  of  the  same  species.    It  is  wcU 
known  that  the  Welsh  mutton  fed  on  the  hills,  where  there  is  short  grass  and  wild  herbs 
is  high-flavoured,  and  tender  without  being  fat. 

The  flesh  of  all  cattle  fed  in  stalls,  particularly  when  oil-cake  is  used,  is  not  of  so  fine 
a  flavour,  and  in  some  cases,  probably,  not  so  wholesome,  as  of  those  which  have  daily 
exercise  in  the  open  air,  since  the  fat  produced  by  confinement  is  often  a  species  of  dis- 
ease. Fresh  air  and  exercise  are  essential  to  the  life  and  health  of  every  living  crea- 
ture ;  and  this  is,  no  doubt,  one  reason  v%liy  the  mutton  from  sheep  fed  upon  downs  and 
unnatains,  which  have  a  lon^  way  to  roam  for  food,  is  superior  to  any  other  in  high 
flavoar,  although  it  be  lean.  Methods  of  fattening  are  often  resorted  to,  unnatural,  and 
eveo  cruel.  I&me  of  the  means  depend  upon  supplying  the  animals  with  a  great  quan- 
tity of  food,  and  depriving  then!  of  exercise.    Ducks  and  geese  are  prevented  from 
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going  into  the  water,  which  wcnild  binder  them  from  becoming  fat.  Fowls  are  fattened 
for  the  Lcmdon  market  by  keeping  them  in  a  dark  place,  and  cramming  them  with  a 
paste  made  of  barley  meal,  mutton  suet,  with  some  treacle  or  coarse  sugar  mixed  with 
milk,  which  in  a  fortnight  has  the  desired  effect.  If  kept  in  this  manner  for  a  longer 
time,  the  fever  that  is  brought  on  by  this  mode  of  treatment  renders  the  flesh  red,  and 
often  kills  them.  The  flesh  of  poultry  fed  in  this  way  is  never  so  well  flavoured  as 
when  they  run  loose  in  the  bam  yard,  and  probably  it  is  not  so  salubrious. 

1816.  The  ttutkods  reaarted  to  by  epicures  to  produce  an'  unnatural  enlargement  of  par* 
ticalar  parts  of  some  animals — as  tne  livers  of  geese  and  turkeys — are  so  cruel  that  we 
do  not  think  it  necessary  to  record  them,  as  we  never  wish  to  see  the  palate  gratified 
at  the  expense  of  so  great  a  loss  of  feeling  as  mast  be  the  result  of  such  practices. 

1817.  Animals  seldom  become  fat  in  their  wild  state ;  but,  from  the  quantity  of  exerciae 
which  they  take,  and  the  free  air  which  they  breathe,  they  are,  genmlly  speakiag,  in  a 
more  healthy  condition  than  those  which  are  domesticated;  and  their  flesh,  though 
tougher,  more  fibrous,  and  sinewy,  has  often  a  higher  flavour,  and  is  more  nutritive. 
Their  good  qualities  as  food  are  improved  by  exercise  ][>revioos  to  their  being  killed,  as 
is  the  case  in  the  hunting  of  game.  Wild  birds  are  more  highly  flavoured  than  fowls 
which  are  domesticated. 

1818.  The  mode  of  killing  animals  has  a  considerable  ii^fluenee  upon  the  quaUiff  anifUfsemr 
of  the  flesh.  Animals  that  die  a  natural  death  should  never  be  eaten,  as  their  death  is 
generally  the  consequence  of  disease,  and  their  flesh  is  then  unwholesome ;  and  it  was 
a  wise  injunction  of  the  Jewish  legialator  not  to  use  these  as  food.  This  observation, 
however,  does  not  apply  to  the  case  of  animals  being  killed  by  accident,  as  by  being 
drowned,  hanged,  or  frozen,  by  a  fall,  or  by  a  ferocious  animal ;  Uiese  are  only  defective 
in  being  not  at  all  or  imperfectly  bled,  which  is  the  case  with  those  that  are  snared,  and 
with  such  as  are  killed  by  hounds. 

Whatever  exhausts  or  destroys  suddenly  the  irritability  of  the  living  muacuUur  fihie 
tends  to  induce  rapid  decomposition :  thus,  when  animals  are  killed  by  lightniog,  putre- 
faction soon  takes  place. 

This  is  the  case,  likewise,  with  animals  killed  after  being  long  hunted :  the  violent  ex- 
ercise they  undergo  exhausts  the  irritability,  and  causes  the  fibre  to  be  less  rigid,  or 
more  tender  after  death,  from  the  greater  liability  to  decomposition.  Formerly  it  waa 
a  barbarous  custom,  sanctioned  by  an  express  law,  that  dl  bulls  were  hunted  or  baited 
with  dogs  previous  to  being  slaughtered,  from  the  known  fact  that  baiting  or  hunting 
had  the  eflfect  of  rendering  the  meat  more  tender ;  but  this  cruel  and  dangerous  prac- 
tice is  now  very  properly  laid  aside.  The  completeness  o$  the  bleeding,  or  emptying  the 
vessels  of  blood,  appears  to  be  important ;  as,  when  the  meat  has  not  been  well  bled,  it 
changes  sooner,  and  is  dark-coloured.  Veal  and  pork,  particularly,  depeikl  much  upon 
the  bleeding  for  their  whiteness ;  accordingly,  most  of  the  animals  slao^tered  for  food 
are  either  bled  to  death,  or  are  bled  as  soon  as  possible  after  being  killed  in  some  other 
way.  The  Jews  bleed  their  meat  more  completely  than  Christians,  on  account  of  their 
law  which  forbids  them  to  eat  blood. 


1619.  Tht  mtthod  of  slmtghieruig  Urgt  mtmsU  oatoiw  u*  is  thia :  Thajare  oommonly  kept  'wiUumt  food  fcr 
_  me  time  ;  becauee,'  if  killed  with  fall  fttonuusht,  their  fleah  ia  coneidered  not  to  keep  well.  Ojdb«  are  vmdm  to 
fiwt  for  twi)  or  three  dUgra ;  smaller  animals,  as  calves  and  aheep,  for  a  day :  but  if  this  practice  be  carriod  too 
far.  the  ob)ect  will  be  defeated,  by  the  animals  falling  offer  becoming  feTorish. 

Oxen  are  killed  by  striking  tliem  on  the  forehead  with  a  pole*axe,  to  ston  them  and  oaoae  them  to  fkU,  Mid 
ihey  are  then  bled  by  diridinc  the  blood-vessels  of  the  throat.  As  this  method  has  the  anpeaiance  of  entity, 
and  is  not  free  from  danger  if  the  operation  is  nnskilfolly  performed,  some,  and  in  particular  Lord  Somerritic, 
have  recommended  a  mode  practised  in  Barbery,  Spain,  and  Portugal,  called  pitkingt  which  consista  ia  tlinma^ 
ing  a  shsxp  knife  at  ooce  into  the  spinal  marrow  abore  the  origin  of  the  phrenic  nerves,  by  which  the  anim*! 
drops  down  in  an  instant  without  the  smallest  straggle,  after  which  it  is  bied  by  dividing  the  arteries  about  tk» 
heart.  Notwithstanding  the  apparent  advantages  of  lau  mode,  it  is  but  little  employed  in  Britain ;  and  it  is 
said  that  the  method  is  only  apparently  less  cruel ;  for,  though  the  puncture  of  the  spinal  marrow  renders  tke 
body  motionless,  it  does  not  destroy  feeling,  and  that  the  animal  is  even  made  to  die  a  more  painful  death  ; 
whereas,  in  the  usual  method^  a  concussion  of  the  brain  is  caused  by  the  blow,  by  which  all  feeling  is  dtt/tnymA. 
It  is  said  also  that  the  flesh  of  cattle  killed  by  pithing  is  dark-coloured,  owing  to  imperfect  bleeding,  as  the  »c- 
tion  of  the  heart  ceases  before  the  bleeding  is  attempted,  in  consequence  of  which  the  blood  does  not  flow  freety. 

The  method  of  ataughtering  pnuHted  by  the  Jew*  is  very  effectual  in  bleeding  completely  ;  and  they  will 
not  eat  flesh  eaoeirt  the  animal  has  been  killed  by  one  of  their  own  persuasion.  Their  method  is  to  tie  all  the 
four  feet  of  the  aninwl  together,  bring  it  to  the  ground,  and,  turning  back  its  head,  out  the  throat  at  oifece  witk 
a  long  and  extremely  sharp  knife,  in  consequence  of  which  all  the  blood-vessels  are  severed,  and  the  blood  ia 
discharged  quickly  and  completely.  All  calves,  pigs,  sheep,  and  lambs  are  killed  by  dividing  the  blood- 
of  the  nock. 

1620.  It  i*  highly  desirable  that^  in  adopting  the  wtott  judidoui  method  of  performing  omek  necessary 
ftosf,  all  unnecessary  cruelty  should  be  avoided,  not  only  on  account  of  the  animals  themselves,  but  also  eifi 
bod  effect  produced  on  the  minds  of  those  who  have  to  practise  ttie  srt  of  butchery.    It  has  been  stated  1 
eooM  butchers  resort  to  cruel  practises ;  such  aa  subtending  calves  by  the  hind  legs  with  die  heada  dowwrnftvA, 
and  bleeding  them  thus  to  deatii  slowly  for  the  purpose  of  whitening  the  veal. 

1881.  Sheep  and  some  other  ammats  appear  to  have  an  instinctive  dread  of  bloody  aAd  cannot  bo  readily 

dueed  to  go  where  it  is  found  in  their  track,  on  which  account  it  is  extremely  diflieolt  to  make  them  «m 

slaQghter-houses,  which  has  given  rise  to  scenes  of  uproar  and  brutally.    The  Society  for  the  Plresvntiaea  «t 
Cnielty  to  Animais  have  recentlv  canned  plans  into  practice  in  Whitechapel  market  which,  in  a  great  am 
Uiviate  this  difficulty.    They  take  care  to  place  hunlles  covered  with  straw  over  the  kennels  on  market 
and  near  the  entrance  of  the  slau|:htef-house  a  skin  of  a  sheep,  stuffed  so  as  to  resemble  the  Urinm  mm 
plaeed  on  wheels  and  kept  in  motion :  this  is  readily  followed  by  the  sheep,  without  the  ooceasityof  emi 
Mwreion  bj  men  and  dogn. 
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CHAPTER  III. 

QUAbBUPEDS  VSBD  At  FOOD. 

Sect.  I. — ^inteoduction. 

1828.  Qasdrupeds  sre  dimded  into  two  great  cla*»€4,  acoording  to  the  Bubstanceti  on 
which  Ihey  subsist,  which  modify,  io  a  considerable  degree,  their  properties  when  em- 
ployed as  haman  food.  These  are  the  eamhonnu  and  kerbiporoiu  classes,  or  those  which 
feed  opoo  the  flesh  of  other  animab,  aod  those  which  lire  on  vegetables.  Beasts  of 
prej  are  generally  lean :  their  fibres  are  tough,  and  the  flesh  coarse  and  disagreeable : 
they  are  never  employed  as  food  in  any  part  of  tho  world,  except  among  savage  tribes, 
or  in  cases  of  necessitj.  Herbivorous  animals  afford  the  most  agreeable,  as  well  as  thi> 
most  wholeMoe  autriment.  AniouUs  of  these  classes  do  not  readily  change  the  nature 
of  their  food,  yet,  wbea  they  are  brought  to  do  so  by  the  influence  of  domestication, 
their  flesh  partakes  of  this  change.  Thus  dogs,  which  are  naturally  carnivorous  ani- 
mals, when  fed  entirely  upon  vegetables,  as  in  the  islands  of  the  Pacific,  were  found  by 
£uropea]is  to  be  excellent  when  cooked.  Some  animals  are  partly  carnivorous  and 
partly  herbivorous :  of  this  kind  is  the  hog.  The  bear  is  chiefly  a  carnivorous  genus ; 
but  the  hrown  bear,  parts  of  which  arc  eaten  in  Northern  Russia,  and  lUso  in  North 
America,  is  an  herbivorous  animal. 

1823.  The  JU*k  of  fMMirupcdo  varieo  oonnierahly  in  coldury  tind  occasions  a  distinction 
between  red  or  krown^  end  white  meats.  The  red  colour,  when  raw,  depends  upon  having 
a  great  number  q(  small  arteries,  and,  consequently,  more  globules  of  red  blood,  inteiv 
speiaed  among  the  muscular  fibres.  White  meats  are  considered  as  the  least  stimula- 
ting, and,  in  general,  are  the  most  gelatinous.  The  effect  produced  upon  different  ani- 
mais  by  the  food  with  which  they  are  supported,  as  well  as  other  circumstances  rekting 
to  their  hahica,  have  been  carefully  described  by  naturalists.  It  is  remarkable  that  all 
the  researches  of  travellers,  aided  by  the  lights  of  zoological  science,  have  hitherto  failed 
to  ascertain  the  true  originals  o(  most  of  our  domesticated  animals ;  and  it  is  knowr. 
that  sonae  of  these  no  longer  exist  but  as  the  servants  of  mankind. 

1824.  The  supply  ofauimaljood  to  the  United  Kingdom  has  of  late  years  very  mudi  in- 
creased, and,  of  course,  thQ  consumption.  This  must  be  attributed  to  the  improvements 
in  agricultore,  particularly  the  extension  of  the  turnip  and  clover  cultivation,  by  which 
a  greater  abundance  of  food  for  the  cattle  has  been  produced :  the  breeds  liave  also  been 
improved  in  the  weight  and  quantity  of  the  meat  and  of  the  milk.  This  kind  of  meliora- 
tion began  in  the  last  century,  and  was  the  resMlt,  in  a  great  measure,  of  the  skill  and 
enterprise  of  Mr.  Bake  well  of  Dishley,  and  Mr.  Culiey  of  Northumberland.  Their  suc- 
cess roused  a  spirit  of  emulation,  and  the  rapid  increase  of  wealth  arising  from  com- 
merce and  manufactures  produced  a  greater  demand  for  butcher's  meat. 

1825.  In  the  following  description  of  quadrupeds  employed  as  food,  we  shall  first  de- 
scribe at  length  those  which  are  consumed  in  Great  Britain,  and  then  slightly  notice 
•ome  otbere  that  are  not  used  for  this  purpose  among  us,  although  they  are  in  some 
parts  of  the  world 

Sect.  II. — the  oz  {Bos^  Linn.). 

1826.  Ts£  tribe  of  animals  which  naturalists  designate  by  the  name  of  Bos  comisln  oj  &tx- 
eral  species,  each  of  which  is  divided  into  many  varieties,  which  arise  from  climate,  do- 
mestication, and  other  causes.  The  principal  species  are  the  common  domesticated  o.\. 
the  buflalo,  and  the  bison :  the  first  only  is  known  to  Britain. 

1827.  The  common  domestic  ox  {Bos  taurus^  Linn.)f  in  the  earliest  ages  of  society,  be- 
came an  object  of  interest  and  regard ;  for  we  read  in  Genesis  that  "  there  was  a  strife 
between  the  herdsmen  of  Abraham's  cattle  and  the  herdsmen  of  Lot's  cattle  ;*'  the  fiock$ 
of  each  of  which  were  so  numerous  that  "  tbe  land  was  not  able  to  bear  them,  and  they 
could  not  dwell  together."    The  ox  became  a  propitiatory  sacrifice  in  the  case  of  Abers 
ofiering  op  the  firstlings  of  his  flock,  and  Abraham  was  directed  to  sacrifice  a  heifer  a& 
an  oflering  for  the  promise  of  a  son.    This  animal  was  held  sacred  by  the  Egyptians,  and 
eieTated  into  one  of  the  twelve  signs  of  the  zodiac  (Taurus) ;  a  representation  of  the  ox 
became  an  object  of  idolatrous  worship,  as  in  the  golden  calf  erected  by  Aaron.    At 
this  day  among  the  Hindoos  in  India  the  cow  is  sacred,  and  held  in  tbe  highest  venera- 
lion  ;  the  flesh  is  forbidden  to  be  eaten.    All  these  instances  prove  the  value  and  great 
importance  of  this  animal  in  the  earliest  times ;  nor  is  this  to  be  wondered  at  when  we 
consider  the  various  advantages  we  derive  from  this  useful  animal.    The  flesh  afibrds 
ibe  most  nutritive,  wholesome,  and  generally  used  animal  food,  and  every  part  of  it« 
body  is  applied  to  some  economical  purpose.    The  hide  is  tanned  into  durable  leather 
even  the  hair  is  employed  to  mix  with  mortar ;  the  tallow  afi!brds  us  artificial  light ;  the 
boniB  aure  manufactured  into  a  variety  of  useful  and  ornamental  articles,  and  the  refuse 
of  these  and  of  the  skins  is  made  into  glue ;  the  intestines  and  the  bladder  are  brought 
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into  086  ht  domestic  economy ;  the  bones  are  fonned  into  yariobs  implements,  oeng  • 
substitute  for  ivory,  &nd  are  employed  as  a  valuable  manure.  The  female  supplies  us 
with  milk,  the  most  nutritions  of  aliments ;  and  as  a  beast  of  burden  and  draught,  or 
even  for  riding,  the  ox  is  employed  in  many  countries,  where  its  patience  and  docility 
are  acknowledged.  Another  of  the  advantages  of  this  quadruped  consists  in  its  being 
so  readily  acclimated  in  almost  every  part  of  the  world  :  in  the  Northern  parts  of  Eu- 
rope, and  also  under  a  tropical  sun,  the  ox  is  found  domesticated,  and  the  servant  of  man. 

1828.  The  early  kutory  of  the  ox  in  this  island  partakes  of  the  same  obscurity  witlrthat 
of  its  human  inhabitants.  Cssar  describes  ttie  Britons  in  his  invasion  as  suhsisting 
chiefly  on  milk  and  ^esh ;  and  this  animal  is  doubtless  indigenous  here.  There  are 
several  varieties,  usually  termed  breeds,  of  it  in  the  domesticated  state ;  and,  althou^ 
they  are  all  descended  from  ohe  common  stock,  it  is  now  uncertain  what  was  the  origin 
nal,  if,  indeed,  it  still  exists.  These  varieties  have  been  produced  by  cultivation,  and 
care  is  still  taken  to  preserve  the  different  breeds  as  perfect  as  possible ;  yet  by  intennix- 
ture,  and  various  improvements,  the  varieties  have  now  become  nnmetous.  Of  late 
great  improvements  have  been  made  in  cattle,  both  for  the  dairy  and  the  butcher. 

1839.  The  different  breeds  are  chiefly  distinguished  by  the  presence  or  absence  of  homti  or 
by  their  length  and  flexure,  and  by  the  various  ^oportidns  of  the  parts  ofVu  body,  h  is  ob- 
served, in  general,  that  long-homed  cattle  give  beef  of  the  finest  grain,  more  mixed  and 
marbled  than  the  short-horned,  but  affording  less  tallow.  The  short-horned  give  the  . 
richest  milk ;  a  cow  of  the  short-horned  Yorkshire  breed  wiU  yield  twenty-four  quarts 
of  milk  per  day.  The  Galloway  breed,  which  is  without  horns,  and  small,  affords  beef 
of  the  finest  quality ;  and  many  of  these  are  annually  driven  to  England,  four  hundred 
miles  from  their  native  pastures,  and  sold  to  the  butcher.  The  Ayrshire  breed  appears 
to  be  the  most  improved  in  this  island,  not  only  for  the  dairy,  but  in  feeding  for  the 
shambles.  The  Alderney  cows,  with  the  crumpled  horn,  give  the  richest  milk,  tbougb 
small  in  quantity.    The  HerefoM  cow  gives  a  large  quantity  of  milk. 

1830.  The  quality  of  the  beef  depends  upon  a  variety  of  eircnmstanees,  such  as  the  breed, 
the  sex,  the  age  of  the  animal,  and  •likewise  upon  the  food  with  which  it  has  been  sup- 
plied. Bull  beef  has  a  strong,  disagreeable  flavonr,  dry,  tough,  and  difficult  of  solution ; 
it  Is  rarely  eaten,  except  in  sausages.  The  flesh  of  the  or  is  more  soluble  *,  the  fat  is 
better  mixed  ;  the  meat  is  more  sapid ;  it  is  highly  nourishing  and  digestiUe,  if  the  an<- 
imal  was  not  too  old.  The  flesh  of  the  cow  is  sufficiently  fit  for  nourishment,  but  it  is 
inferior  to  ox  beef;  heifer  beef,  or  that  of  the  young  cow,  is  much  esteemed,  but  that  of 
an  old  fatted  cow  is  bad.  The  larger  varieties  of  the  animal  are  inferior  in  the  delicacy 
of  their  beef  to  that  of  the  smaller  breeds,  when  the  latter  have  been  properly  fattened. 
The  beef  of  the  larger  breeds  of  oxen  is  in  perfection  when  the  animal  is  about  seven 
years  old ;  that  of  the  smaller  breeds  a  year  or  two  sooner ;  cow  beef,  on  the  contrary, 
can  scarcely  be  too  young.  It  is  remarkable  that  a  tendency  to  fatten,  and  to  give  a 
large  quantity  of  milk,  are  never  united  in  the  same  animal.  As  marliing  the  distinc*- 
tions  among  domestic  animals,  they  are  often  denominated  neat  cattle,  and  sometimes 
black  cattle. 

1831.  The  food  upon  which  cattle  are  fatted  in  summer  is  grass,  commonly  on  pastures^ 
but  in  some  mstances  cut  and  consumed  in  feeding-houses  or  fold-yards.    In  wimer,  b^ 
far  the  greater  number  are  fattened  on  turnips  and  other  roots,  as  carrots  and  potatoes^ 
along  with  hay  and  straw.    Oil-cakes,  and  other  articles,  are  used  occasionally.    A  con- 
siderable number  of  cattle  are  also  fatted  on  the  grains  from  distilleries.    There  is  a 
very  large  establishment  for  this  purpose  at  Booth*s  distillery,  in  Brentford,  caloulated 
to  bold  six  hundred  head  of  cattle,  that  are  fattened  upon  grains,  and  mashes  of  barley 
meal  and  clover-chafT,  with  a  little  green  focxi.     It  is  said  that  a  very  large  proportion 
of  the  beef  sold  in  the  London  markets  is  from  stall-fed  cattle  living  upon  oil-cake  and 
grains,  a  sort  of  food  that  is  well  known  not  to  produce  meat  of  the  finest  flavour,  thoagb 
it  may  in  .this  manner^  be  made  sufficiently  or  even  extremely  fat.    London  is  partly 
SEupplied  by  cattle  which  has  been  brought  in  a  lean  state  from  Scotland,  Wales,  and 
Devon,  and  fattened  in  the  rich  pasture  of  Essex  ;  but  there  is  a  great  quantity  of  dead 
Qieat  sent  up  from  the  cotzntry,  generally  speaking  perfectly  wholesome,  and  fairly  and 
honestly  slaughtered,  although  it  is -said  that  the  flesh  of  some  animals  that  did  not  conoe 
to  their  death  by  the  hands  of  man  has  occasionally  found  its  way  to  the  I^ondon  market 
There  are  inspectors  appointed,  who  very  impartially  look  after  this :  a  place  in  New 
gate  market  ia  called  the  ''  dead  market."    Cattle  are  generally  fatted  in  three  months 
ready  for  the  botcher,  though,  from  improvements  in  agriculture,  they  can  be  sapphed 
with  food  at  all  times  of  the  year,  and  hence  good  beef  is  always  to  be  had  in  the  roe 
tropolis ;  yet  it  is  generally  best  everywhere  in  the  first  of  the  winter  months,  that  is, 
in  November,  December,  and  January.    The  cattle  fed  out  of  doors  are  then  in  the  bcs* 
condition,  after  having  had  the  advantage  of  plenty  of  grass  and  summer  food.     In  the 
winter,  from  the  turnips  and  other  vegetables  on  which  they  feed,  the  meat  often  ao- 
qnires  a  worse  flavour,  and  in  the  spring  it  is  apt  to  be  lean  from  the  quality  and  insufK* 
eiency  of  nutriment.    The  loin  is  generally  reckoned  the  fihesl  part  of  beef,  called  sir 
fcinf  finftm  having  been  jocularly  knighted  by  Charles  II.    Two  sirloins  make  a  baron 
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C8^.  Vtalj  or  tbe  flesh  of  the  calf,  is  tender  aod  nourishing,  bat  not  so  easy  of  di 
fcstion  as  the  prime  parts  of  beef  and  mutton,  although  the  contrary  is  often  supposed. 
Veal,  particularly  if  it  be  young,  contains  mnch  gelatin,  as  is  the  case  with  all  young 
animals,  and  therefore  yields  a  great  deal  of  soluble  extract  when  boiled  long  in  water, 
particulariy  if  under  two  months  old,  and  is,  in  consequence,  much  used  for  soup  or 
broth,  which  has  occasioned  it  to  be  supposed  that  veal  is  more  nourishing  than  meat 
less  Mrioble ;  but  this  does  not  follow,  for  the  gastric  juice  in  tbe  human  stomach  act^ 
di^reotly  firom  water,  and  can  dissolve  what  that  fluid  cannot. 

There  is  the  same  difference  in  the  quality  of  veal  as  of  beef,  arising  from  the  mode 
in  which  the  calves  have  been  reared.  The  method  most  commonly  employed  for  fat- 
tening them  is  to  allow  them  to  suck,  which  is  the  quickest  and  most  effectual.  An- 
other method  is  to  give  them  milk,  and  then  they  are  kept  in  pens  in  a  close  house  well 
littered.  These  two  methods,  when  well  managed,  are  nearly  equal.  When  calves  are 
kiHed  too  young  the  veal  is  insipid ;  it  is  best  when  the  animals  arrive  at  the  age  of 
eight  or  ten  weeks,  according  to  the  season  of  the  year.  Calves  of  the  largest  size  are 
fttted  in  Essex,  where  the  business  of  suckling  seems  to  be  best  understood.  All  that 
appears  necessary,  however,  is  to  give  them  abundance  of  mQk,  and  to  keep  them  clean 
and  dry  in  good  air. 

Whiteness  is  generally  considered  as  a  test  of  the  goodness  of  veal.  This,  however, 
ts  not  always  a  true  one,  since  the  botchers,  it  is  said,  sometimes  produce  whiteness  by 
freqoenUy  bleeding  the  calves.  Veal  does  not  keep  so  well  as  beef  and  mutton.  If  ill- 
fed,  its  flesh  is  sometimes  red  ;  but  the  bleeding  which  is  resorted  to,  in  order  to  im- 
prove the  whiteness,  is  of  no  avail  in  making  it  more  wholesome.  It  is  a  common 
practice  to  give  chalk  to  calves  that  they  may  lick  it,  and  it  is  erroneously  supposed' by 
some  persons  that  this  is  intended  to  make  the  flesh  white ;  but  the  use  of  chalk  is  to 
oorrecc  the  acidity  which  sometimes  exists  in  the  stomach,  and  which  prevents  their 
fiiUtenhig. 

In  the  immediate  neighbourhood  of  London,  where  the  fatting  of  calves  is  an  object 
of  great  importanee,  milk  ts  too  valuable  for  feeding  them,  and  a  great  variety  of  other 
lead  is  reaarteA  to.  They  are  generally  fattened  with  balls  of  linseed  jelly,  gruel,  grains, 
potatoes,  pollard,  and  some  other  nourishing  preparations,  with  hay  tea  to  drink. 

1838.  li  has  been,  remarked  that  most  of  ottr  animals  serving  as  food  preserve  their  Saxon 
•ames  while  liTing ;  but  ivhen  they  are  killed  and  dressed  their  names  immediately  be- 
come French.  Thus,  it  is  oZy  calf,  sheep,  deer,  and  pi^,  ,while  alive,  but  beef  veal,  mutton, 
venison^  and  pork  when  brought  to  table.  This  might  arise  from  the  superiority  of  our 
neighbours  in  the  art  of  cookery,  which  gave  rise  to  the  names  of  our  dishes,  though 
not  to  the  anfanals  from  which  they  were  derived. 

1834.  The  terms  applied  to  cattle  of  different  ages  are,  when  male,  a  bull,  or  buUoek ; 
when  castrated,  after  the  first  year,  a  siirk ;  a  year  old,  a  slot  or  steer ;  at  five  years  old, 
ma  ox:  female,  a  cow ;  first  year,  a  calf;  after  the  first  year,  a  heifer ;  when  about  to 
Ining  a  calf,  a  ^oang  cow.  A  castrated  female  is  called  a  spayed  heifer.  Certain  of  the 
Welsh  and  Scotch  cattle  of  rather  a  sturdy  kind  are  often  called  runts. 

Scot,  ill.— shbcp  {Ovis  ariea,  Linn.). 
1836.  The  sheep  was  prsbaUy  one  of  the  earliest  domesticated  animals,  owing  to  its  gen- 
Ueness  of  character,  and  it  appears  to  have  formed  the  principal  wealth  of  the  patri- 
archal Ciibes.  They  were  spread  over  Western  Asia  at  a  very  remote  period ;  but  it  is 
act  known  at  what  time  they  were  introduced  into  Europe.  Sheep  have  an  advantage 
ever  mosi  other  quadrupeds,  that  they  can  be  reared  in  situations  and  upon  soils  where 
black  cattle  could  not  live  from  the  scantiness  of  the  herbage ;  and  in  usefulness  they 
may  raak  next  to  the  cow.  '  They  are  found  in  almost  every  part  of  the  worid,  and 
tfaeir  fleece  varies  remarkably,  according  to  the  temperature  of  the  climate.  In  cold 
countries  the  wool  is  extremely  fine,  while  in  warm  regions  it  is  little  better  than  hair, 
■autre  adapting  the  covering  of  the  animal  to  the  necessity  of  its  being  kept  warmer  or 
cooler.  It  IS  not  a  little  remarkable  that  the  domesticated  sheep  depends  almost  entire- 
ly opoo  man  for  his  support ;  left  to  itself,  it  becomes  the  subject  of  disease  and  the 
prey  of  ferodous  beasts. 

1836.  ne  varieties  of  sheep  that  are  dispersed  over  the  globe  are  almost  endless ;  even 
ill  this  country  they  are  so  numerous  as  scarcely  to  be  described  with  accuracy.    Of  the 
rarieties  of  British  sheep,  some  are  particularly  valuable  on  account  of  their  fleeces,  and 
others  for  tbe  good  quality  of  the  mutton  which  they  afford.    Some  are  of  large  sise, 
and  /aUen  readily ;  others  are  of  a  smaller  breed,  and,  though  they  do  not  become  so 
lat,  they  are  distinguished  by  the  fine. flavour  of  their  meat.    The  English  breeds  may 
he  divided  gpeoerally  into,  1,  the  mountain  breed,  as  those  in  Wales  and  the  Highlands  of 
Sootlaad  ;  2,  the  short-wooUed  breed,  as  the  south-down  and  Norfolk ;  and,  8,  tbe  long- 
wsdUd  treed^  as  the  Leicestershire  sheep.    It  is  not  certain  what  was  the  original  stock. 
IS37.    The  qvality  of  the  mutton  varies  much  in  the  different  breeds.    In  the  large,  long- 
haired abeep  it  is  coarse-grained,  but  disposed  to  h«*  fat.    In  the  smaller,  and  short- 
bread, the  flesh  is  closest  grained  and  higUe»t  flavoured  ;  but  tbe  quaUty  of  thi' 
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flesh  is  probably  most  afibcted  by  that  o^the  food  opon  which  the  flocks  are  fed.  Those 
which  range  oyer  the  mountainous  districts  of  Wales  and  Scotland,  or  the  chalk  downs 
of  England,  and  feed  upon  the  wild  herbage,  possess  a  flavour  very  superior  to  those 
kept  in  rich  pastures  and  on  marsh  land.  The  Welsh  mutton  is  particularly  small  and 
]ean,  but  of  the  finest  flavour,  and  the  soath-down  mutton  is  also  excellent.  Marsh-fed 
mutton  often  becomes  extremely  fat,  but  the  meat  has  a  rank  taste.  Turnips,  hay, 
chafl^,  bran,  com,  and  other  vegetables,  as  likewise  oil-cake  and  grains,  are  employed 
for  fattening  sheep  for  the  market ;  but  such  mutton  is  never  so  good  as  that  produced 
where  the  animals  can  range  in  freedom.  It  is  to  be  observed  that  the  maDagement 
favourable  for  cultivating  long  wool  is  unfavourable  for  the  production  of  fine  mutton. 

1838.  Mutton,  as  food,  is  considered  as  highly  nutritious,  light,  and  easy  of  digestion; 
but  tup  mutton,  or  the  flesh  of  the  ram,  has  a  strong,  disagreeable  flavour,  and  is  osaally 
very  tough.  JEwe  mutton  is  good  if  under  two  years  old ;  but  after  that,  when  the  ewes 
are  called  crones,  the  mutton  becomes  coarse  and  tough.  The  mutton  of  the  wedier  is 
the  most  esteemed.  In  sheep,  more  than  in  any  other  animal,  the  meat  improves  in  a 
certain  advanced  period  of  its  life.  It  is  in  perfection  at  five  years  old,  and  is  not  so 
good  younger.  It  is  then  sapid,  full-flavoured,  and  firm,  without  being  tough,  and  the 
fat  has  become  hard.  At  three  years  old,  as  commonly  procured  from  the  butdier,  it 
IS  well  tasted,  but  is  by  no  means  comparable  to  that  at  five  years.  Mutton  yoaoger 
ihan  three  years  is  deficient  in  flavour,  and  is  pale  in  colour.  Meat  which  is  half  mut- 
ton and  half  lamb  is  very  unpalatable.  Mr.  Ude  says,  "  Always  choose  mutton  of  a 
dark  colour,  and  marble-like."  The  hind  quarter,  or  the  leg,  when  intended  for  roast- 
ing, is  generally  hung  up  in  winter  for  several  weeks,  with  the  view  of  making  it  more 
tender,  or  in  sunimer  as  long  as  it  can  be  kept  without  a  taint.  By  this  a  dark  colour 
is  induced. 

1839.  Sheep  are  liable  to  many  diseases,  but  none  of  these  it  so  fatal  as  what  is  named  the  rot,  wfaieh  oAca 
carries  off  immense  nuQiliers,  and  is  supposed  to  lie  produced  by  the  wetness  of  the  soil  on  which  they  feed. 
The  mutton  of  such  sheep  as  die  of  this  disease  is  unfit  for  food. 

1840.  In  England,  the  vorking  classes  often  prefer  very  fat  mtrtlon,  whick  they  cooik  with  TsgvtaUes,  par* 
ticalarly  potatoes  ;  but  this  is  certainly  not  so  wholesome  and  nutriiious  as  meat  tomewhai  laaMV,  sad  it  ii 
iteldom  or  never  brought  to  the  tables  of  the  affluent. 

1841.  Lamb,  as  food,  is  milder,  more  tender,  and  less  exciting  than  mutton.  I^ambs 
are  sometimes  fatted  on  grass  for  the  butcher,  and  sometimes  reared  by  suckling,  or  by 
hand,  on  milk.  Those  which  are  suckled  by  the  mothers,  and  fattened  in  houses,  and 
hence  called  hmise  lamb,  are  the  earliest  in  the  spring  season,  beginning  to  be  ready  in 
December,  and  continuing  till  February,  before  the  natural  lambing  season  commences ; 
but  in  great  towns  it  may  be  had  almost  all  the  year  round.  The  Dorsetshire  breed  of 
sheep  has  the  peculiar  property  of  producing  lambs  at  almost  any  period  of  the  year, 
and  they  are  particularly  valfaed  for  supplying  the  London  market,  through  the  year, 
with  house  Iamb.  If  Iambs  are  allowed  to  be  suckled  by  their  mothers  for  six  months, 
or  a  little  more  (and  it  is  the  same  thing  with  veal),  the  flesh  becomes  more  nourishing 
and  digestible  than  if  they  are  weaned  at  two  months,  as  they  generally  are.  As  in  afi 
similar  cases,  great  attention  to  cleanliness,  and  to  giving  plenty  of  nourishing  food, 
are  found  to  e&ct  the  objects  of  rearing  most  expeditiously  and  completely. 

1842.  Tlie  grasa-fcd  lamb  comes  next  in  season,  in  April  and  May,  and  continues  till 
Christmas. 

1843.  It  is  sometimes  the  practice  of  farmers  to  manage  the  ewes  so  Uiat  they  may  pro- 
duce lambs  almost  at  any  time  of  the  year,  long  before  the  natural  season,  and  as  early 
as  September  and  October ;  and,  by  keeping  them  in  cold  or  hilly  pastures,  retard  their 
lambing  until  November  and  December. 

1844.  A  species  of  shet^  is  common  in  Asia  Minor fttn  at  Aleppo,  and  likewise  ia  the  south  of  Africa,  lana^- 
sble  for  their  large  and  fat  tails.  This  part  of  the  animals  in  these  countries  consists  almost  entirely  e£  a  nssi 
of  substance  between  fat  and  marrow,  which  is  used  in  cooking,  and  often  instead  of  butter.  One  of  these 
tails  will  often  weigh  from  twenty  to  fifty  pounds ;  and  when  they  are  very  large,  it  is  customary  to  fix  a  picas 
of  thin  board  l)eneath  to  carnr  the  tail,  and  prevent  injnry  to  it,  as  the  under  aide  is  not  corand  'vridi  thidt 
wool  like  the  upper.    Some  have  cTon  little  cars  which  they  fix  to  the  sheep  to  lay  their  eBormooa  tails  npoa 

Sect.  IV. — swine  or  hoo  (Sus  serof^  Linn.). 

1846.  The  swine,  pig,  or  hog  is  one  of  the  most  useful  of  all  the  domestic  fuadnmis,  aod 
its  flesh  forms  the  chief  animal  food  among  the  labouring  classes!  The  wild  hog,  or 
boar,  is  about  the  same  size  as  the  domesticated  breeds,  but  is  distinguished  by  its  fero- 
city and  the  superior  length  of  his  tusks,  which  form  very  dangerous  weapons.  Hunt- 
ing the  wild  boar  is  still  an  amusement  on  the  Continent,  as  it  was  with  our  ancestors. 

1846.  All  our  domesticated  breeds  are  derived  from  the  original  stock  of  the  ttiid  h^ar, 
which  still  exists  in  the  forests  of  Germany  and  other  parts  of  Europe,  and  was  formerly 
common  in  Britain,  though  now  extinct.  Tame  hogs  are  foand  in  most  countries, 
except  where  the  cold  is  very  severe. 

1847.  We  have  several  varieties  of  the  hog,  produced  by  crossing  our  indigenous  breed 
with  foreign  ones,  as  the  Chinese,  black  African,  the  Spanish,  and  the  Portognese,  which 
have  improved  our  own,  by  giving  them  greater  delicacy  of  flesh  and  altitude  to  fatten. 
The  greatest  improvement  in  pork  has  been  received  from  crosses  with  the  soathem 
Block  iir  with  the  wild  boar  of  the  Continent. 
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The  lilt  oC  tke  tef  dUEbn  from  that  of  every  other  qaadniped,  not  only  in  iu  consist- 
enoe  and  qoalitj,  tat  in  its  mode  of  distribution  over  the  animal's  body ;  the  fat  of 
those  aoimaJs  that  haTe  no  saet»  as  the  dog  and  the  horse,  is  equally  mixed  with  the 
flesh ;  iHit  tbe  fat  of  the  hog  coTors  the  animal  nearly  all  over,  and  forms  a  thick  and 
eontinnous  layer  between  the  flesh  and  the  skin. 

1848.  Tke  wdl-bunn.  cidauary  ixvinon  of  twiners  JUsk  is  into  roatting  pig,  porkt  fresh 
ndmiUl,  kom,  and  Aiuk;  and  hogs  are  generally  fed  and  killed  with  a  view  of  being 
chiefly  employed  in  one  or  other  of  these  ways.  The  large  breeds  answer  best  for 
baeoa  hog^,  producing  the  finest  flitches,  and  the  smaller  for  fresh  or  pickled  pork. 

1849.  ^M  kate  different  name*  according  to  the  age  at  which  they  are  sold  to  the 
batcher.  They  are  called  pige  when  a  f^w  weeks  old,  and  these  are  commonly  roasted 
wboie.  Porkers  are  of  the  age  of  five  or  six  months,  and  are  used  as  fresh  or  as  pickled 
pori,  and  not  made  into  bacon.  Full-grown  hogs^  named  bacon  hogs,  are  from  eighteen 
months  to  two  years  old,  and  are  converted  into  ham  and  bacon.  For  the  manner  of 
pFepahog  these,  see  "  Preservation  of  Food.'' 

1850.  The  jUsh  of  the  hog  has  been  variously  esteemed  among  different  nations.  It 
was  highlT  Takied  in  ancient  Rome,  but  is  held  in  abhonence  by  the  Jew  and  the  Turk. 
Id  hot  climates  its  flesh  is  not  good ;  and  the  animal  being  there  sobject  to  scrofula  and 
leproQs  disorders,  and  from  its  habits  generally  considered  as  an  emblem  of  filth,  sloth, 
and  gluttony,  it  has  b^n  reckoned  unclean  ;  and  this  win  account  for  its  proscription 
by  the  legislators  of  Uie  East.  But  no  other  animal  aflfords  a  larger  series  of  savoury 
viands  to  the  table  of  the  European  Christian.  Every  part  comes  into  use.  Of  the 
backbone  are  made  the  chine  and  the  griskin ;  the  thinner  portions  of  the  ribs  form  the 
spare-rib ;  the  sides  make  the  flitch ;  the  hind  legs  the  ham  and  the  hock ;  the  neck 
and  collar  make  brawn ;  of  the  shoulders  are  made  gammons  and  bladebones  ;  the  sides 
of  the  bead  are  called  cheeks ;  the  tongue  is  pickled,  and  the  ears  are  made  into  souse ; 
of  the  heart,  the  liver,  and  lights,  with  morsels  from  the  throat,  are  made  the  harslet 
or  fiy;  of  the  spare  lean  parts  are  made  sausages ;  the  larger  intestines,  stufiTed  with 
grits,  mixed  with  the  blood,  make  black  puddings ;  the  smaller  intestines  make  chitter- 
lings ;  and  the  feet  of  the  sucking-pig  furnish  the  petttoes. 

The  flesh  of  the  wild  boar  is  of  a  higher  flavour  than  that  of  tho  domestic  hog,  and 
was  fbnnerty  veiy  much  esteemed  when  existing  in  this  island.  The  hoar's  head  was 
considered  as  a  great  delicacy ;  and  the  finest  Westphalia  hams  are  atill  made  from  the 
wild  boar. 

1851.  Pork  and  haeam,  like  other  kinds  of  meat,  vary  according  to  sex,  age,  and  feeding. 
The  iesh  of  the  sow  is  strong,  and  makes  bad  bacon ;  it  is  the  flesh  of  the  male  that  is 
in  eommon  use  for  the  best  pork.  Pork,  in  general,  is  a  very  savoury  food,  and  is  much 
relished  in  England,  though  not  among  our  northern  neighbours.  It  is,  however,  with 
some  persons,  not  very  easy  of  digestion,  although  others  digest  it  readily ;  and  it  is, 
upon  the  whole,  not  the  most  wholesome  food.  Although  for  bacon  a  great  deal  of  fat 
may  do,  and  even  be  preferred  by  some,  yet  for  roast  pork  the  hi  should  never  exceed 
a  certain  proportion,  and  there  should  always  be  a  considerable  quantity  of  lean.  In 
very  fat  pork,  the  little  lean  there  may  be  is  of  a  greasy  quatity  and  insipid  flavour.  Ba- 
con is  nutritive  and  easily  digested  by  robust,  Ubouring  people ;  but  it  excites  much 
thirst  if  eaten  in  quantity,  and  is  probably  too  much  used  in  England.  The  bog  diflfers 
from  ah  other  land  animals,  with  respect  to  the  adipose  substance,  or  fat :  some  bacon 
consists  almost  entirely  of  fat,  and  would  demand  the  addition  of  much  vegetable 
alnnent  to  form  wholesome  food. 

1852.  No  ammal  is  more  affected,  as  to  the  whoUsomeness  of  iU  fUsh,  hy  the  mode  of 
kufing  than  the  hog.    It  is  naturally  indolent  and  filthy  in  its  habits ;  yet,  perhaps,  no 
domestic  animals  are  more  pleased  with  a  clean  and  comfortable  sty,  and  on  none  is 
the  advantage  of  cleaidtness  more  obvious  in  making  them  thrive.    The  kind  of  food 
given  to  swine  lias  a  very  great  influence  on  the  quality  of  the  flesh.    Skimmed  milk 
and  peas,  oats  and  barley  meal,  rank  first  in  excellence  as  food  for  making  delicate  pork. 
Milk  viil  fatten  pigs  entirely  without  the  addition  of  any  other  substance :  a  practice 
sometimes  followed  in  the  dairies ;  and  milk-fed  pork  is  the  most  delicate  of  any.  Corn- 
fed  pork  is  next  in  value ;  peas,  oats,  and  barley  being  the  best  adapted  grain.    Pork 
fed  on  beans  is  bard  and  ill-flavoured ;  that  which  is  fed  entirely  on  grains  has  the  fat 
^'pongy ;  fiemiented  grains  and  the  must  of  cider  render  the  hogs  bloated,  and  liable  to  fits 
of  the  gout,  from  being  kept  in  a  state  of  constant  intoxication.    Potatoes  make  a  light, 
insipid  ^eah ;  hence  the  Irish  pork  and  bacon  is  inferior  to  the  English,  and  the  market 
price  is  ia  proportion.    Oil-cakes  make  a  flesh  little  better  than  carrion  ;  and  butchers* 
ufiiil  causes  the  flesh  to  he  full  of  gravy,  but  to  have  a  disgusting  strong  taste  and  smell. 
For  bacon  and  flitches,  the  hogs  are  fattened  on  purpose,  and  then  their  food  will  depend 
<in  the  ciremnstaiices  of  their  owners.    In  breweries  and  distilleries,  grains,  and  in 
dairies,  battermUk,  form  the  chief  part  of  their  food :  with  farmers,  the  food  is  turnips, 
potatoes,  grains,  and  whatever  happens  to  be  the  prodnce  of  the  farm.    Compared  with 
the  general  eonammption  of  pork,  the  real  dairy-fed  meat  bears  a  very  small  proportion, 
asd  the  aale  of  it  is  the  metropolis  is  in  very  few  hands,  and  always  commands  a  supe- 
rjnr  price. 
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Hound  the  forests  in  England  it  is  the  custom  to  drive  tl^  pigs  io  at  the  propei 
season,  that  they  may  feed  on  acorns  and  yarious  kernels  which  fall  from  the  treea  ft 
is  said  that  the  Westphalia  hams  owe  much  of  their  excellence  to  a  similar  praetioe. 
The  astringent  property  of  acorns  may,  perhaps,  harden  the  flesh,  and  communicate  a 
peculiar  flavour. 

1853.  Of  aU  animal  food,  pork  takes  salt  best,  and  preserves  best:  hence  its  great  use 
in  naval  stores.  A  smaller  quantity  of  salt  will  keep  it  than  any  other  meat ;  it  aoquirei 
saltness  more  slowly  than  any  other ;  and  with  the  same  degree  of  saltness  it  remaini 
succulent  and  sapid. 

1854.  7%<  hog  is  a  very  proKfie  toiimal,  and  of  very  rapid  growth,  eonteqnentlj  bo  other  artid*  of  §»A 
piofvision  can  be  nieed  and  piepared  for  market  so  toon  and  at  so  little  expense  as  poric :  in  oonseqaeaee,  it 
most  be  materially  inetrumeutal  in  the  production  of  plenty,  and  in  xMtraining  the  exorbitant  price  of  the  ifaat 
oeoesaahes. 

A  remarkable  instance  of  the  fecundity  of  these  animals  occurred  in  this  country  lately.  A  soir  beloonBg 
to  Mr.  Thomas  Rishdale,  Kegrworth,  l«eice8tershiie,  had  prodnced  in  the  year  i7ll7  three  bnndred  sad  oAy> 
five  jroonff  ones  in  twenty  litters. 

Leicestershire,  Northamptonshire,  and  Hampshire  are  famous  for  hogs,  which  seems  owinr  to  their  being 
clayey  counties,  where  much  peas  and  beans  are  sown.  The  Western  pigs,  chiefly  of  Bexis,  Oxford,  ana 
Bocks,  make  excellent  bacon  and  bams ;  bat  the  pork  of  Essex,  Suifolk,  and  Norfioik  is  smallest,  aad  bmI  • 
delicate  for  roasting,  Ac.  The  demand  for  poriwrs  in  London,  which  is  very  great,  and  oontinued  throoghoirt 
the  year,  is  chiefly  supplied  from  the  dairies  within  reach  of  the  metropolis ;  but  the  winter  months  sie  the 
principal  for  pork  or  pig  meat.    Swine  for  pork  are  killed  at  from  six  to  twelve  months  dd. 

1855.  Tftis  animal  affords  a  preparation  called  hrotum,  that  cannot  be  made  from  any 
other.  It  consists  chiefly  of  the  adipose  membrane,  or  that  which  contains  the  fat, 
rolled  up  and  closely  compressed,  so  that  much  of  the  oil  is  squeezed  out,  while  the 
cellular  texture  remains  so  closely  united  as  to  form  a  semi-transparent  substance.  It 
is  very  nutritive  for  those  persons  whose  stomachs  can  dissolve  it. 

1856.  Sucking  pigs  are  killed  when  about  three  weeks  old.  They  are  fattened  with 
milk  and  whey,  with  the  addition  of  barley  meal.  By  some  persons  their  flesh  is  con- 
sidered as  a  great  delicacy ;  by  others  it  is  found  to  be  too  luscious ;  it  is  very  nutritive, 
but  not  so  readily  dissolved  in  the  stomach  as  might  be  supposed.  They  may  be  bad  in 
London  all  the  year  round,  but  are  not  reckoned  wholesome  in  hot  weather. 

Sect.  V. — ^Desr  {Cersus,  Lion.). 

1867.  The  old  huntsmen  called  the  flesh  of  every  animal  that  was  hnnted  resum, 
but  with  us  this  term  is  restricted  to  animals  of  the  deer  kind. 

In  the  hunter  state  of  society,  men  chiefly  subsisted  on  the  produce  of  the  chase ; 
they  lived  much  upon  venison,  which  is  certainly  not  only  a  delicious,  but  a  nutritive 
and  wholesome  food.  Fallow  deer  is,  upon  the  whole,  the  best,  though  the  flesh  of  the 
wild  stag  is  the  highest  flavoured,  and  very  palatable  in  autumn,  when  it  is  in  its  most 
perfect  state. 

1858.  There  are  three  species  of  deer  in  this  country  :  the  stag,  the  roe,  and  the  fallow 
or  oommon  deer. 

1859.  The  stag,  or  rei  deer  (Cermu  Elephas,  Linn.),  is  the  largest  of  our  deer  tribe,  it 
is  found  in  nearly  all  the  temperate  countries  of  Europe,  particularly  the  woody  parts  oi 
Germany ;  it  is  also  met  with  in  Asia  and  North  America,  but  attains  its  largest  size  in 
Siberia.  From  the  branchiness  of  its  horns,  which  are  divided  into  many  round  and 
sharp-pointed  processes,  the  elegance  of  its  form  and  movements,  and  the  strength  of 
its  limbs,  it  may  be  regained  as  one  of  the  principal  embellishments  of  the  forest  This 
animal,  the  colour  of  which  is  a  strong  reddish  brown,  is  supposed  to  have  been  intro- 
duced into  England  from  France ;  and  the  hunting  of  the  stag  was  formerly  a  favourite 
diversion  with  royalty  and  the  nobles ;  but,  being  of  a  nature  sometimes  extremely 
fierce,  it  has  latterly  been  made  to  give  way  to  the  fallow  deer,  much  more  gentle  in  its 
manners,  and  more  valuable  as  food.  At  present  it  is  rarely  to  be  found  in  England ; 
but  in  the  Highlands  of  Scotland  it  yet  exists  in  its  original  wiU  state.  A  stag  of  five 
years  old  is  called  a  hart;  the  females  are  termed  hinds;  and  the  young  ones  hrefaans. 
This  species  is  considered  by  some  as  aflfording  the  most  sapid  venison ;  but  it  is  usually 
lean,  and  rather  tough. 

1860.  The  faUow  deer  (C.  Dama,  Linn.)  is  smaller  than  the  stag,  and  it  has  great  ele- 
gance, connected  with  a  much  more  tractable  disposition.  It  abounds  in  almost  aD 
parts  of  Europe,  except  in  the  cold  regions  of  the  North,  where  its  place  is  supplied  bgr 
the  reindeer. 

It  is  said  to  have  been  first  introduced  into  Scotland  by  King  James  I.,  out  of  Norway, 
and  afterward  placed  in  his  chases  of  Enfield  and  Epping.  It  is  scarcely  seen  in  Franee 
and  Germany,  and  has  never  been  known  to  exist  in  America.  In  Spain  these  deer  are 
extremely  large ;  and  they  are  met  with  in  Greece  and  China ;  but  in  every  coonny, 
except  our  own,  they  are  in  a  state  of  natural  wildness. 

The  fallow  deer,  so  called  from  an  early  word,  falow,  to  be  pale,  is  the  species  geoCT- 
ally  seen  in  our  parks,  where  they  are  confined ;  but  some  have  kept  them  in  a  »m»'l 
yard  with  a  shed,  and  fattened  them  in  the  same  manner  as  cattle  for  their  venisos. 
There  are  several  varieties,  as  the  Spanish  deer,  the  mottled  deer,  and  the  Virginiaa 
deer.  The  fallow  deer  is  distinguisheid  by  having  the  horns  dilated  into  a  broad,  flak 
Mihrlivided  expanso  at  thn  upper  parts. 
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Hie  Jmck  of  the  ftllow'deer  may  be  killed  at  six  yean  old,  bat  ia  better  at  eight  yean 
of  age.  The  female,  in  general,  being  naturally  more  tender,  and  getting  tough  rather 
than  mellowing  by  age,  is  sooner  in  perfection. 

1861.  The  malts  of  the  deer  tribe  are  in  kighesi  season  from  the  middle  of  Jane  to 
the  middle  of  SepCember,  after  which  they  become  thin  and  exhausted.  Buck  venison 
is  preferred  as  the  choicest  meat,  and  the  haunch  as  the  finest  joint.  Does  which  have 
had  no  kid,  or  soon  deprived  of  it,  are  in  season  from  the  middle  of  November  to  the 
middle  of  Febnmry.  Venison  is  more  sapid  than  any  batcher's  meat,  and  is  considered 
as  very  digestible.     Its  grain  resembles  most  that  of  mutton,  but  its  taste  is  different. 

IMS.  7^  roe  deer  (C.  Capreolus,  Linn.)  is  the  smallest  of  the  deer  tribe  that  are 
natives  of  Earope.  It  is  generally  of  a  reddish-brown  coloor,  and  differa  in  character 
from  the  stag  and  fallow  deer.  Instead  of  herding  together,  they  go  in  separate  families. 
It  is  never  tamed,  and  is  to  be  found  at  present  only  in  a  few  districts  of  the  Highlands, 
deligfiting  in  vales,  as  the  fallow  deer  does  in  plains.  Venison  of  the  roe  buck  is  excel 
lent  when  the  animal  is  in  good  order,  but  otherwise  it  is  bnt  indifferent  and  lean :  aftet 
two  years  of  age,  that  of  the  males  is  tough. 

1883.  Tke  moose  deer,  or  elk,  of  Northern  Earope  and  America  (Cervus  Alscs,  Linn.), 
affimls  a  venison  that  is  extremely  sweet  and  nourishing.  The  Indians  say  they  can 
travel  three  times  ftrther  after  a  meal  of  moose  than  of  any  other  animal  food.  The 
tongue  is  excellent,  and  the  nose  is  considered  as  the  greatest  delicacy  in  Canada.  Il 
is  the  largest  of  the  deer  tribe. 

1864.  Tke  reindeer  constitutes  the  chief  wealth  of  the  Laplanders,  and  supplies  that 
simple  and  harmless  people  with  many  of  the  chief  conveniences  of  life.  Its  flesh  it 
excellent. 

1965.  TV  ions  of  lk«  inr  tribe  are  of  the  aatare  of  boue,  oontainiiig'  a  lar^e  quantity  of  ^latin,  whie> 
max  be  extneted  by  boiliiVi  ■*  w  dona  in  making  hAitahom  jellr ;  and  thej  difler  in  thia  reepeet  from  th# 
home  of  the  ox  and  ehaap,  which  conaist  moatly  of  albamen,  ana  can  ool^  bie  toftaned,  bnt  not  diaeolred,  b) 
water.  The  honifl  of  the  deer  are  caat  off  annually ;  a  natural  joint  forming  at  their  baae,  between  them  anc 
the  booce  c€  the  eenll,  with  which  they  are  connected.    They  are  afterward  reprodnoed,  and,  while  young 

ara  eoferad  with  a  akiii,  aerviag  aa  a  perioatettm,  which  the  animal  rnba  off  when  the  new  horna  hare  attain 

ed  their  proper  aiae. 

Sbction  VI.-— ooat  {Capra  Hireus,  Linn.). 

1866.  The  wild  goat — the  supposed  original  of  our  domestic  species — ^inhabits  the  mount- 
ains of  Pereia  and  the  Caucasus.  In  its  domestic  state  it  is  found  in  almost  every  pari 
of  the  world,  bearing  the  extremes  of  heat  and  cold,  but  differing  in  form  according  to 
circumstances.  It  is  a  hardy,  active,  and  sprightly  animal,  possessed  of  more  dexterity 
than  the  sheep.  Unlike  the  sheep,  the  goat  approaches  man,  is  easily  tamed  and  famil 
iaroed,  and  is  capable  of  a  considerable  degree  of  attachment ;  but  he  prefers  a  wander- 
ing life,  and  to  cUmb  and  sleep  among  rocky  eminences.  He  is  easily  nourished,  as  he 
eats  almost  ev^ry  plant,  and  is  injured  by  few ;  but  be  does  infinite  barm  to  crops  and 
young  plantations  by  feeding  on  the  shoots.  The  flesh,  tallow,  hair,  skin,  and  milk  are 
all  valuable. 

1867.  The  domestic  goat  toas  anciently  held  in  much  estimation  as  food ;  and  in  modem 
limes,  in  districts  where  the  animal  is  common,  the  haunches  are  frequently  salted  and 
dried,  serving  instead  of  bacon.    The  Welsh  call  it  hung  venison,  to  which  it  is  little 
inferior.     The  meat  of  the  wedder  goat  is  best ;  and,  under  the  name  o(rock  venieon,  is 
sapposed  to  he  little  inferior  to  the  flesh  of  deer.    It  is  reckoned  peculiarly  nutritious  in 
soup.     In  the  West  Indies  the  flesh  of  both  of  the  ewe  and  the  wedder  goat  is  accounted 
as  good  as  mntton ;  and  Sir  John  Sinclair  remarks  that,  both  on  account  of  the  milk 
it  produces,  and  its  flesh  and  skin,  it  is  a  pity  that  the  West  Indian  goat  is  not  more  at- 
tended to  in  this  countiy.    The  flesh  of  the  kid  is  a  delicacy  everywhere,  though  not 
very  sapid ;  in  the  East  indies  it  is  prefened  to  lamb.     The  suet  is  whiter  than  that  of 
the  ox,  and  is  preferable  for  candles.     The  skin  is  employed  for  various  kinds  of  leather ; 
and  that  of  the  kid  is  well  known  in  gloves.     The  milk  is  abundant,  and  considered  as 
more  wholesome  than  that  of  any  other  animal ;  when  mixed  with  cows*  milk  it  makes 
excelfeot  cheese.     The  goat  is  very  prolific,  bringing  forth  frequently  two  kids  at  a  time, 
and  often  twice  in  a  year.    Formerly  they  were  very  plentiful  in  Wales,  but  they  have 
^iyen  place  to  a  small  breed  of  sheep  which  are  more  profitable  ;  at  present  very  few 
goats  are  to  be  seen  there.    As  an  article  of  food,  of  coarse,  the  flesh  of  this  animal  is 
now  rare  in  Britain. 

1868.  Tke  ekasnois  yery  much  resembles  the  goat,  and  is  one  of  the  wildest  and  most 
amid  of  afitmals.  .  Hunting  it  in  the  mountains  of  Switzerland  is  often  a  toilsome  and 
dangerous  employment ;  but  its  flesh  is  considered  as  good  food,  and  a  large  one  will 
weigh  from  fifty  to  seventy  pounds.  The  Swiss  salt  and  smoke  the  flesh ;  and  the  use 
of  the  skin  is  well  known. 

SscTxoN  VII. — RABBIT  {Lcpus  Cuniculus,  Linn.). 
1869.  7%e  rabbit  is  an  inhabitant  of  most  temperate  climates,  but  does  not  reach  qnita 
so  fin-  north  as  the  hare. 
1870   The  wUd  raJbhit  is  a  native  of  this  island,  and  is  found  m  great  numbers,  burrow 
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ing  in  diy,  sandy  BOO0,  partieularly  if  the  situations  be  hilly  or  the  ground  irreguhr, 
such  as  the  sandy  districts  of  Norfolk  and  Cambridgeshire.  Enclosures,  called  leoireiit, 
are  frequently  made  in  faTourable  spots  of  this  kind,  some  of  which  extend  to  2000  acres. 
Rabbits,  not  being  swift-footed  animals,  are  taken  by  nets,  traps,  ferrets,  and  dogs.  The 
common  wild  rabbit  is  of  a  gray  colour,  and  is  the  best  for  the  purpose  of  food  ;  its  dua 
is  valuable,  as  the  pelt  is  a  material  for  hats ;  but  another  Tahety  has  been  lately  intro- 
duced, the  silver  gray,  the  skin  of  which  is  more  valuable,  and  is  dressed  as  far ;  the 
colour  of  this  is  a  black  ground  thickly  interspersed  with  single  gray  hairs :  a  great  num- 
ber of  them  are  exported  to  China. 

1871.  Tame  rabbits  are  also  reared  in  hutches  or  boxes  plaoed  in  apartments  or  sheds. 
They  are  easily  fattened  upon  the  same  food  as  is  given  to  cattle  and  sheep— roots,  good 
green  vegetables,  hay,  corn,  and  peas. 

1872.  The  flesh  of  ike  rMit  differs  somewhat  according  to  its  wild  or  domesticated 
state.  There  is  some  difference  of  opinion  as  to  which  is  preferable.  The  wild  rabbit 
has  more  flavour ;  but  some  prefer  the  tame  one  as  whiter  and  more  delicate.  Wild 
rabbits  are  procurable  young  and  in  good  condition  only  at  particular  seasons,  as  from 
the  end  of  October  to  the  beginning  of  January ;  but  tame  ones  may  be  always  bred  in 
a  state  fit  for  the  table.  The  latter  are  in  greatest  perfection  when  three  months  old ; 
but,  if  well  fed,  will  not  be  too  old  at  eighteen  months.  The  flesh  of  rabbits  is  in- 
clined to  be  dry ;  but  feeding  them  partly  on  green  vegetables  makes  it  more  joiey 
They  become  larger  and  fatter  in  the  tame  than  in  the  wild  state ;  but  it  is  not  desirable 
to  have  them  as  fat  as  they  can  be  made.  Some  that  have  been  fed  in  coops  have  been 
known  to  exceed  a  dozen  pounds  in  weight.    When  very  old  they  are  tough,  like  the  hare. 

1873.  There  are  several  varieties  of  tame  rahbits. — ^Tbe  large  white  and  yeUow,  and 
white  variety,  have  the  whitest  and  most  delicate  flesh,  and,  when  cooked  in  the  same 
way,  sometimes  rival  the  turkey.  There  is  also  a  large  variety  of  the  hare  colour, 
the  flesh  of  which  is  high-flavoured,  and  more  savory  than  that  of  the  common  rab- 
bit ;  and  it  makes  a  good  dish  cooked  like  the  hare,  which,  at  six  or  eight  months  old,  it 
nearly  equals  in  size.    All  these  are  to  be  had  of  the  London  dealers  and  poultry-men. 

Rabbits  may  be  easily  bred  in  a  small  artificial  warren  where  the  ground  is  extremely 
dry  and  well  drained  by  a  ditch  all  round  it,  and  having  banks  raised  for  the  rabbits  to 
burrow  in.  Food  must  be  provided  as  when  bred  in  hutches.  They  are  noore  proU6c 
in  their  domesticated  than  in  their  wild  and  exposed  state. 

1874.  The  skiju,  besides  being  saleable,  are  useful  in  a  family  for  Uning  night-gowns 
and  other  domestic  purposes. 

Sect.  VIII. — ^hake  {Lepus  TimiduSt  Linn.). 

1875.  The  common  hare  is  found  over  the  whole  of  Europe,  and  in  almost  the  whole  of 
Asia,  in  North  America,  and  even  in  Chili.  In  the  polar  regions  it  becomes  white  in 
the  beginning  of  winter.  It  is  usually  a  wild  animal,  and  is  taken  by  hunting  in  various 
modes ;  hence  the  price  of  the  hare  is  much  greater  than  that  of  the  rabbit.  It  is  sel 
dom  domesticated,  though  it  is  capable  of  being  made  extremely  tame,  and  is  then  a  re- 
markably playful  animal.  An  attempt  has  been  made  to  breed  hares  in  warrens,  like 
rabbits ;  and  some  are  of  opinion  that  this  might  be  practicable  in  certain  dry  situations ; 
but  confinement  always  injures  their  flavour :  those  which  live  in  mountains  are  superi- 
or to  those  which  are  found  in  low  grounds.  They  do  not  burrow  under  ground,  like 
rabbits,  but  make  a  slight  depression,  called  their /orm,  in  which  they  rest :  its  quick- 
ness of  sight  and  hearing,  and  its  timidity,  are  well  known. 

1876.  Its  flesh  is  considered  in  many  respects  superior  to  that  of  the  rabbit,  being  qsuch 
more  savoury,  and  of  a  higher  flavour ;  it  is,  however,  a  dry  kind  of  animal  food,  and  re- 
quires much  gravy*  stuffing,  &c.,  and  this  natural  dryness  is  too  often  unnecessarily  in- 
creased by  the  common  practice  of  soaking  it  in  water  for  some  time  before  it  is  dress- 
ed, which  deprives  it  of  its  juices.  It  is  not  fit  for  table  immediately  after  being  killed ; 
but  requires  to  hang  up  for  some  days  to  make  the  flesh  tender.  An  old  hare  is  exces- 
sively tough,  and  scarcely  fit  for  stewing.  It  is  less  digestible  than  the  flesh  of  the  rab- 
bit, and  should  not  be  eaten  by  dyspeptics.  Ude  directs,  in  order  to  ascertain  whether 
a  hare  is  young,  "  to  feel  the  first  joint  of  the  fore  claw :  if  you  find  a  small  nut,  the  an- 
imal is  still  young ;  should  this  nut  have  disappeared,  turn  the  claw  sideways,  and  if  the 
joint  cracks,  that  is  a  sign  of  its  being  still  tender.*'  Dolby  says,  "if  the  ears  feel  tett> 
der  and  pliable,  and  the  claws  smooth  and  sharp,  the  hare  is  young." 

1877.  Hares  are  reckoned  game,  and  the  game  laws,  which  formerly  were  the  soarce  of 
much  incentive  to  vice,  were  the  remnant  of  the  ancient  forest  laws,  under  which  the 
killing  one  of  the  king's  deer  was  a  capital  crime. 

Thew  lawi  <lec]arod  what  birds  and  beads  should  be  called  game,  and  prohibited  every  one  not  daW  qaa£ 
Sed  Inr  birth  or  estate  from  kiUing  any  of  them.  By  a  statate  passed  in  1831,  the  old  system  was  orimdAnlah 
modined.  The  whole  of  the  former  proTisions  respecting  quahfication  by  estate  or  birth  were  remored  :  aad 
any  person  obtaining  a  certificate  is  now  enabled  to  kill  game  either  upon  his  own  land  or  on  the  land  of  mnj 
other  pertan  with  his  permission.  The  sale  of  game  is,  under  certain  testrietions,  legsJixad  ;  and  behzgr  deed- 
ed an  article  of  legal  tniffic,  summary  means  are  prorided  for  protecting  it  from  trespasaes.  Poaching^  im  live 
night-time  still  remains  punishable  by  imprisonment  for  the  first  two  offences,  and  by  imprisonment  or  ti 
portat^on  for  the  third. 
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The  word  gamn  ladoAw  liuM,  pheasaiittj  ptrtridget,  rrooM,  heath  or  moor  gune,  blaek  g:aitM,  and  hat< 
tavds;  and  liho  penoda dniiig:  wjiieh  tha  diinreiU  apaeiaa  of  gmaia  ntf  not  ba  killed  an  tkoia  of  tha  hmwling 
and  nmnag  aeaaoaa  «f  the  dxravat  ^eciea;  penalfiaa  are  imoaed  naon  paraona  lajing  poiaoa  for  gana,  a 
deatrojiof  the  egga  of  aaf  biid  of  game,  or  of  any  awaa,  wild  duck,  taal|  or  widfeon,  or  kaxmia^y  havii^  pQ» 
•aaaioa  thenof. 


CHAPTER  IV 

KXUC,  BUTTBR,  AHD  CHIESB. 

Sect.  T. — milk,  and  tub  tabIbties  or  food  pbbpabbd  fbom  it. 

SuBSBCT.  1. — General  Remarks. 

1878.  The  general  inroperties  of  milk  are  well  known ;  but  h  will  be  useful  to  deaeribt 
its  chemical  ccmipoeition,  and  the  Tarious  changes  it  undergoes ;  since  it  is  in  conse- 
qoence  of  these  that  we  are  enabled  to  prepare  from  it  so  many  articles  of  diet. 

1879.  MUk  i#  obtained  onkf  from  ike  class  of  ammals  caUed  Mammalia^  and  is  intended 
by  natore  for  the  nourishment  of  their  young.  The  milk  of  each  animal  is  distinguished 
by  some  peculiarities,  but  as  that  of  the  cow  is  by  far  the  most  useful  to  us  in  this  part 
i^tbe  world,  oar  first  obsenrations  will  be  confined  to  that  variety. 

1880.  When  the  fssUc  of  the  eow  is  taken  away  perioHeailf,  the  supply  is  continued  for 
some  time ;  and  hence  the  great  value  of  this  animal  to  man,  who  is  indebted  to  her  for 
three  of  the  most  uaefiil  articles  of  food,  milk,  butter,  and  cheese. 

SuBSBCT.  2. — Properties  of  CotD*s  Milk. 

1881.  Milk,  when  just  drawn  from  the  caw,  is  of  a  yellowish  white  colour,  and  is  the 
most  yellow  at  the  beginning  ofHhe  period  of  lactation.  Its  taste  is  agreeable,  and  rath 
er  saccharine.  The  viscidity  and  specific  gravity  of  milk  are  somewhat  greater  than 
that  of  water ;  but  these  properties  vary  somewhat  in  the  milk  procured  from  difiTereut 
individuals.  On  an  average,  the  specific  gravity  of  milk  is  1.035,  water  being  1.  The 
sflpafl  cows  of  the  Aldemey  breed  afford  the  richest  milk. 

1882.  On  comparing  the  milk  of  two  cows,  in  order  to  judge  of  their  respective  qualities, 
particular  attention  should  be  paid  to  the  time  that  has  elapsed  since  their  calving,  as 
the  milk  of  the  same  cow  is  always  thinner  soon  after  that  time  than  it  is  afterward ; 
and  it  gradually  becomes  thicker,  though  less  in  quantity,  in  proportion  to  the  time  that 
has  elided  since  the  cow  has  cdved. 

1883.  The  milk  that  is  drawn  ^st  at  one  milking  is  also  thinner  and  of  a  worse  quality 
than  that  obtained  afterward ;  and  the  richness  of  the  milk  continues  to  inerease  pro- 
gressively to  the  very  last  drop  that  can  be  obtained  from  the  udder.    It  is  even  said' 
that  the  last  milk  is  at  least  eight  or  ten  times  rioter  than  the  first. 

1884.  MUk  which  is. carried  to  a  considerable  distance,  so  as  to  be  much  agitated,  and 
cooled  before  it  is  put  into  pans  to  settle  for  cream,  never  throws  up  se  much,  nor  such 
rich  cream,  as  if  the  same  milk  had  been  put  into  pans  directly  after  it  was  milked. 

1885.  When  exposed  to  heat,  milk  boils  at  IW°,  water  boiling  at  212°  ;  and  in  the  boiling 
a  curd  or  caseous  matter  is  partly  coagulated,  rising  to  the  surface  in  form  of  a  pellicle 
or  thin  skin ;  if  this  be  removed  it  is  soon  succeeded  by  another,  and  the  efl^ect  would 
go  on  tin  the  residuum  would  have  a  wateiy  appearance,  and  be  incapaUis  of  furnishing 
any  more  each  pellicle.  But  when  milk  is  very  slowly  evaporated  without  boiling,  ii 
forms  a  kind  of  thick  extract  of  milk,  which  is  e^edfranehipane  ;  this,  being  mixed  wiih 
sugar,  almonds,  and  orange  flowers,  constitutes  a  sweetmeat  or  custard. 

1886.  The  juaUty  of  cow^s  milk  varies  considerably^  likewise^  according  to  Ike  manner  m 
which  the  cows  are  fed  and  managed.  In  order  to  possess  an  abundant  supply,  it  is  neces- 
sary to  have  recourse  to  a  conatent  and  plentiful  feeding  of  the  animals  with  rich,  luxu- 
riant green  food.  Certain  kinds  of  food  afifec^  the  flavour  and  richness  of  the  milk.  Cab- 
bages and  tomipa  impart  their  peculiar  flavour,  and  injure  ite  quality ;  and  the  smallest 
quantity  of  wHd  garlic,  if  eaten  by  the  cows,  is  discoverable  by  the  teste.  "V^en  fed  on 
grains,  which  is  the  case  frequently  in  large  towns,  cows  give  poor  milk. 

1887.  Ikser^ion  of  the  spontaneous  changes  which  milk  undergoes, — ^When  milk  is  suf- 
fered to  remain,  at  rest  for  a  short  time,  it  separates  into  two  parts.    The  cream  rises  to 
the  sor&ce,  a  yellowish-white,  unctuous  fluid,  with  a  peculiarly  rich  taste,  conteining 
the  greatest  part  of  the  butter.    After  the  cream  has  separated,  and  is  removed,  what 
remains  is  termed  skimmed  milk :  this  is  much  thinner  than  before,  and  has  a  bluish 
white  colour.    The  milk,  now  deprived  of  the  cream,  if  exposed  for  a  day  or  two  to  a 
Cempentare  of  from  60^  to  70°,  becomes  a  thick  coagulum,  and  during  this  change  it  is 
found  that  the  milk  has  become  sour ;  an  acid  has  been  formed,  whksh  has  oocasioned 
the  milk  to  separate  into  two  portions,  eurdf  caUed  also  caseous  maUer,  and  whey.    The 
deid  which  has  been  generated  and  contoined  in  the  whey  is  the  lactic  acid.    This  coag- 
ulum, card,  or  easeoue  matter,  however,  when  produced  by  spontaneous  change,  is  not 
eapaUe  of  ibrmiag  cheese :  for  this  purpose  it  must  foe  made  m  a  (^ifiTer^nt  manner. 

StTBSBcr.  S.-^Artificiai  Coagulation  of  MUk, 
1888.  To  product  the  kind  of  coagulum,  or  curd,  necessary  to  makt  cheese,  some  suhstante 
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niu9i  be  add&i  to  the  milk  for  that  purpose :  the  material  usually  employed  in  this  coontrj 
is  rennet,  a  liquid  procured  by  boiling  a  portion  of  the  inner  coat  of  the  stomach  of  yoang 
ruminating  animals,  particularly  that  of  the  calf;  and  it  is  kept  salted  and  cured  for  Uiii 
purpose.  The  effect  produced  by  the  rennei  is  owing  to  some  of  the  gastric  juice  of  the 
calf's  stomach,  which  adhered  to  it,  and  which  is  thought  to  be  somewhat  of  an  acid 
nature.  To  coagulate,  or  turn  the  milk,  as  it  is  called,  into  curds  and  whey,  it  is  hea^ 
ed  to  about  90°  or  100®  before  the  rennet  is  added.  The  proper  quantity  of  rennet,  and 
the  just  degree  of  heat,  can  only  be  learned  by  a  little  practice.  To  make  rennet,  the 
inside  of  the  stomach  of  pigs  will  also  answer,  and  even  the  membrane  that  lines  the 
inside  of  the  gizzard  of  fowls  and  turkeys ;  this  last  makes  the  gaUino  rennet  of  Italy. 
Many  other  substances  will  coagulate  or  turn  milk  besides  rennet — vinegar  and  acids 
of  all  kinds ;  and  the  Dutch  employ  muriatic  acid  instead  of  rennet,  which  is  said  to  be 
the  cause  of  the  pungent  relish  for  which' their  cheese  is  remarkable.  Many  astringent 
vegetables  also  have  this  effect ;  likewise  alcohol,  molasses,  gelatin,  and  many  neutral 
salts.  The  Jews  employ  ladies  bed  straw  ((/aitvm  verum)  to  coagulate  their  milk  in  the 
making  of  cheese,  the  Mosaic  law  forbidding  them  to  mingle  meat  with  milk ;  and  rea- 
net  they  consider  as  meat. 

1889.  There  is  a  considerable  difference  hehoeen  the  curd  farmed  by  the  spont4meous  aiiera- 
turn  of  mUk  and  that  by  an  artificial  process.  That  produced  by  spontaneous  coagulation 
is  much  less  solid,  and  readily  unites  with  water ;  what  is  artificially  produced  ts  mach 
more  firm,  and  is  insoluble  in  water.  Pore  curd  is  casein,  very  analogous  to  gum  and  to 
albumen,  although  it  differs  in  some  respects  from  both ;  by  boiling  it  with  an  alkali,  or 
lime,  it  becomes  a  soluble  substance  that  dries  very  hard  and  transparent,  like  gum,  and 
may  be  employed  as  a  cement. 

1890.  Curd,  casein,  or  caseous  matter,  the  basis  of  cheese,  is,  when  fresh,  white,  insipid, 
inodorous,  and  insoluble  in  water.  When  just  made,  a  portion  of  whey  adheres  to  it, 
but  when  that  is  removed  by  pressure  and  drying,  it  becomes  cheese.  The  white  cokxir 
of  milk  is  owing  to  the  curd  being  intimately  mixed  up  with  it. 

SuBSKCT.  4. — WJuy. 

1891.  T%e  whey  which  remains  after  the  separation  of  the  curd  in  the  artificial  coagulatum 
of  milk  by  rennet  is  a  thin  fluid,  yellowish  green,  and  aimost  transparent,  having  an  agree- 
able, sweetish  taste,  in  which  respect  it  differs  from  spontaneously  formed  whey,  which 
is  always  distinctly  acid.  The  whey  of  the  dairy  retains  a  little  oily  matter,  or  butter, 
and  some  unseparated  curd.  If  it  be  boiled,  a  whitish  scum  rises  to  the  surface,  and  the 
liquor  becomes  turbid ;  but,  upon  being  set  to  cool,  the  matter  which  rendered  it  tnrbid 

'  falls  down,  leaving  the  liquid  quite  clear.    The  scum  which  rises  is  somewhat  analogous 
to  cream,  and  is  capable  of  affording  butter. 

1892.  The  principal  ingredient  of  whey  is  water  with  lactic  acid ;  the  proportion  of  curd 
or  casein,  butter,  and  sugar,  is  very  small ;  hence  we  should  not'  expiect  to  find  whey 
very  nutritive ;  yet  it  seems  to  be  well  calculated  as  an  article  of  diet  in  certain  slates 
of  the  constitution,  and  in  febrile  complaints ;  and,  containing  always  a  little  acid,  it  is 
found  to  be  cooling  and  refreshing.  Besides  the  saccharine  matter  and  lactic  acid,  whey 
contains  several  saline  sub^nces  in  solution,  ae  a  small  quantity  of  muriate  of  potarii, 
muriate  of  soda,  phosphate  of  lime  and  of  iron,  and  sulphate  of  potash.  If  whey,  by  the 
spontaneous  coagulation,  be  long  kept,  it  becomes  very  sour  *,  but  in  this  state  it  is  a 
wholesome  and  refreshing  beverage  for  labouring  people. 

1893.  Besides  rennet  i^A^,  there  are  several  other  varieties  of  whey  used  as  remedies, 
as  white  wine  whey,  tamarind  whey,  alum  whey,  dec,  for  which  see  Book  XXVI.,  **  Do- 
mestic Management  of  the  Sick-room." 

1894.  Sugar  of  wdJk.-^The  swvet  taste  bf  new  milk  and  wliej  ii  owiag  to  the  ettgar  wbich  they  conlain. 
ThiM  near  can  be  pndooed  in  a  eolid  fern,  and,  haring  iome  medical  repatation  on  the  CoBtiaent,  it  is  maao- 
hetanain.  considefablie  imantitj,  partioiilaTlf  in  Switzerland.  It  mnch.rreemblee  conunon  veifaied  aagar,  Inft 
ia  lees  white,  and  haa  little  sweetness  to  the  taste.  It  is  less  solable  in' water  than  common  sqgar»  but  when 
dissolved  in  warm' water,  it  makes  a  berersge  like  whey.  This  sugar  is  now  imported  into  England,  and  is 
sold  bj  manf  respeotable  '.chemists  in  London,  behig  a  good  deal  used  bj  foreigners,  particolarif  Freack  and 
Swiaa.  T»  prepare  it,  thewhe^  produced  in  making  cheeae  ia  first  heated,  to  separate  the  batter  from  u«  and 
is  then  boiled  down  to  the  consistence  of  sirup ;  it  is  poured  into  earthen  pots,  and  exposed  to  the  sun  ull  it 
becomes  nearly  solid.  The  mass  is  then  put  into  water,  and  heated  till  the  sugar  is  diseolTed ;  and  tha  hot 
liquor  being  poured  through  a  linen  filter,  tne  insoluble  impurities  are,  Ibr  the  most  part,  separated ;  it  is  thet 
clarified  with  the  wktto  or  egg,  and  depoaites,  en  cooling,  a  whitish,  ciTSlaUiae  maas,  wlueh  is  tha  socw  •( 
milk.    It  does  not  dilbr  much  man  grape  sugar. 

SuBsncT.  6.— Cream. 

1896.  When  new  milk  has  stood  still  for  six  or  eight  hours,  the  cream  separatos  and  faaam 
a  layer  upon  the  surface.  That  this  may  take  place  in  the  most  expeditious  roaDiier, 
and  that  the  largest  quantity  of  cream  may  be  procured,  the  milk  is  put  into' shallow 
vessels  in  which  it  does  not  stand  above  three  or  four  inches  deep ;  and  the  throwing 
op  the  cream  proceeds  with  the  greatest  regularity  when  the  temperature*  of  the  dairy 
is  from  60®  to  66®.  It  is  essential  that  the  milk  should  be  kept  cool  in  warm  weather, 
to  prevent  acidity ;  but  much  cold  is  unfavourable,  and  when  the  temperature  is  so  low 
as  40®,  the  orcam  forms  with  difficulty.    The  cream  is  usually  removed  with  a  skim- 
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ming  dish  made  of  tin  or  wood.  If  batter  ia  to  be  made  from  it,  it  is  immediately  pot 
into  a  wooden  barrel,  in  which  it  is  collected  until  there  is  a  sufficient  quantity  to  be 
churned. 

Cream  is  a  yellowish- white,  opaque  fluid,  smooth  and  unctuous  to  the  touch,  and  of 
an  agreeable  flavour.  It  consists  of  a  peculiar  oil  or  butter,  curd,  and -serum  or  whey. 
According  to  Berzelius,  it  contains  in  100  parts,  butter,  3.5 ;  card,  or  matter  of  cheese, 
3.5 ;  whey,  92.0. 

1896.  That  cream  contains  an  oil  is  evinced  by  its  staining  clothes  in  the  manner  of  oil ; 
and  when  boiled  for  some  time,  a  little  oil  floats  upon  the  surface.  The  thick  animal  oil 
which  it  contains,  the  well-known  butter,  is  separated  only  by  agitation,  as  in  the  com- 
mon process  of  churning^  and  the  cheesy  matter  remains  blended  with  the  whey  in  the 
state  of  buttermilk. 

1897.  Cream  yields  its  butter  more  easily  by  standing  some  days,  till  it  acquires  a 
slightly  acid  taste :  no  acid  is  perceived  in  the  batter,  but  a  little  is  found  in  the  butter- 
mik,  though  not  so  much  as  in  the  cream ;  hence  some  acid  has  disappeared  in  the 
charning. 

1898.  The  consistency  of  cream  increases  by  exposure  to  the  air.  In  three  or  four  days 
it  becomes  so  thick  that  the  vessel  which  contains  it  may  be  inverted  without  its  being 
spilt.  In  eight  ox  ten  days  more  it  becomes  a  soft  solid,  and  its  surface  becomes  tough. 
It  has  now  no  longer  the  flavour  of  cream,  but  has  acquired  that  of  cheese.  This  is  the 
process  for  making  what  is  termed  cream  cheese. 

Sub 8  EOT.  6. — Skimmed  Milk. 

1899.  T*kis  is  the  milk  from  which  the  cream  has  been  remtned.'  When  the  cream  has 
been  taken  off  within  twelve  or  fifteen  hours  from  the  time  of  milking,  the  milk  is  sweet, 
and  forms  a  most  useful  article  of  food,  eaten  in  a  great  variety  of  ways ;  and  it  is  like- 
wise employed  for  making  cheese  and  butter,  as  some  of  these  substances  sttll  remain 
in  it  If  allowed  to  remain  twenty  or  thirty  hours,  it  coagulates  spontaneously,  as 
above  stated,  separating  into  a  soft  curd  and  whey,  the  former  of  which  is  extremely 
wholesome,  and,  eaten  with  a  little  sugar,  is  excellent.  If  the  whey  be  kept  about  three 
weeks  in  a  warm  temperature,  it  passes  into  the  vinous  fermentation  by  means  of  the 
saccharine  matter  which  it  contains,  and  a  kind  of  vinous  liquor  is  prepared  from  it  in 
some  countries  of  Asia,  and  from  that,  again,  an  ardent  spirit  is  obtained. 

1900.  Skimmed  milkf  analyzed  by  Berzelius,  affords,  in  1000  parts,  water,  938.76 ;  gss- 
eons  matter,  with  a  trace  of  butter,  28.0 ;  sugar  of  milk,  35.0 ;  chloride  and  phosphate 
of  potash,  1.95 ;  lactic  acid,  acetate  of  potash,  and  a  trace  of  lactate  of  iron,  6.0 ;  earthy . 
phosphates,  0.30.    Other  chemists  have  also  found  a  minute  portion  of  sulphur. 

Sub  SECT.  7. — Milk  considered  as  an  Aliment.  \ 

1901.  MUk^  considered  as  an  aliment^  is  of  such  importance  in  domestic  economy  as  to  ren- 
der all  the  improvements  in  its  production  extremely  valuable.  To  enlarge  upon  the 
antiquity  of  its  use  is  unnecessary ;  it  has  always  been  a  favourite  food  in  Britain : 
**  Lacte  et  came  vivunt,"  says  GsBsar  in  his  Commentaries ;  the  English  of  which  is, 
"  the  inhabitants  subsist  upon  flesh  and  milk."  It  is  stated  by  agricultural  writers  that 
the  breed  of  the  cow  has  received  great  improvement  in  modern  times  as  regards  quan- 
tity and  quality  of  the  milk  which  she  affords,  the  form  of  milch  cows,  their  mode  of 
nourishment,  and  also  in  the  management  of  the  dairy. 

1902.  AWumgh  milk  in  its  natural  state  be  a  fluid,  yet,  considered  as  an  aliment ^  it  u  both 
solid  and  fluid;  far  no  sooner  does  it  enter  the  stomach,  than  it  is  coagulated  by  the 
gastric  juice,  and  separated  into  curd  and  wliey,  the  first  of  these  being  extremely  nu- 
tritive. 

1903.  MUk^  being  the  natural  food  of  young  animalSf  is  universally  admitted  to  be  one  of 
the  most  easily  assimilated  kinds  of  nutriment,  more  particularly  when  drank  immediately 
after  it  is  drawn  from  the  udder.  When  it  is  coagulated  artificially  by  rennet  the  curd 
is  less  digestible.  It  appears  to  occupy  a  middle  rank  between  animal  and  vegetable 
food,  and  is  particularly  calculated,  not  only  for  young  persons,  but  for  all  those  who  re- 
quire very  nourishing  aliment.  With  some  constitutions  it  is  apt  to  become  acid ;  but 
to  counteract  this  tendency,  it  may  be  mixed  with  soda-water,  or  have  a  little  magnesia, 
or  a  veiy  little  soda,  put  into  it. 

190^.  To  understand  the  perfection  of  milk  as  an  aliment,  independently  of  experience, 
which  has  universally  declared  in  its  favour,  we  must  consider  its  chemical  composition. 
Dr.  Prottt  has  shown  that  all  our  principal  alimentary  matters  may  be  reduced  to  three 
dasses :  the  saccharine,  the  oleaginous,  and  the  albuminous,  represented  by  sugar,  but- 
IK,  and  white  of  egg.  Now,  milk  consists  of  all  three :  the  curd,  or  caseous  part,  which 
is  chiefly  albumen;  the-  butter,  chiefly  oil ;  and  a  portion  of  sugar.  Milk  is  the  only 
nbstance  prepared  by  nature  so  completely  perfect  as  to  be  a  compound  of  these  three 
principles. 

1905.  Thsre  is  a  considerable  difference  in  the  milk  of  various  animals. 

1906  Milk  of  the  human  subjed  is  much  thinner  than  cow*s  milk,  and  cor  tains  more 
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sacoharine  matter.    It  yielda  much  cream,  but  no  butter  can  be  procured  from  it  byagi 
tation. 

1907.  Assts*  milk  comes  the  nearest  to  human  milk  of  any  other ;  it  has,  likewise,  mon 
saccharine  matter  than  milk  from  the  cow,  and  is  thinner,  with  a  larger  proportion  of 
curd.  It  is  considered  aei  the  lightest  and  easiest  to  digest  of  any ;  hence  it  is  a  popular 
remedy  in  consumption,  but  is  apt  to  cause  diarrhoea  in  very  delicate  persons,  if  taken 
in  too  great  a  quantity.  Artificial  asses'  milk  may  be  prepared  by  dissolving  two  ounces 
of  sugar  of  milk  in  a  pint  of  skimmed  cow's  milk. 

1908.  Goal'*  milk  is  something  thicker  and  richer  than  cow's  milk.  It  has  a  peculiar 
aroma,  contains  a  great  deal  of  curd,  and  makes  excellent  cheese ;  also  affording  butter, 
which  is  whiter  than  that  from  the  cow,  and  is  said  to  keep  longer.  The  milk  of  the 
goat  is  much  used  in  Spain,  Italy,  and  the  south  of  France. 

1909.  Ewe's  milk  has  the  appearance  of  cow's  milk.  It  affords  a  larger  quantity  of 
cream,  forming  a  soft  and  very  fusible  butter.  Its  curd  is  very  soft  and  unctuous,  and 
when  mixed  with  that  of  the  cow,  it  gives  it  a  rich  appearance.  It  makes  excellent 
cheese,  and  in  greater  quantity  than  any  other  milk,  but  contains  the  least  sugar  of  any. 
Ewes  were  formerly  milked  generally  in  this  country,  but  that  custom  is  nearly  wom 
out  of  use. 

1910.  Mare'g  milk  contains  more  sugar  than  that  of  the  ewe,  and  hence  it  is  mucfa 
used  in  Tartary  for  making  a  fermented  liquor.    It  contains  scarcely  any  butter. 

1911.  CameVs  milk  is  used  only  in  Africa. 

1912.  Buffaloe's  milk  is  employed  in  India ;  it  is  nearly  the  same  with  that  of  the  cow, 
but  rather  thinner. 

1913.  From  no  other  substance,  solid  or  fluid,  can  so  great  a  number  of  distinct  Unit  9f 
aUmsnt  be  prepared  as  from  milk,  some  forming  food,  others  drink ;  some  of  them  deli- 
cious, and  deserving  the  name  of  luxuries ;  all  of  them  wholesome,  and  some  medicinal; 
indeed,  the  variety  of  aliments  that  seems  capable  of  being  produced  from  milk  appean 
to  be  quito  endless.  In  every  age  this  must  have  been  a  subject  for  experiment  and 
every  nation  has  added  to  the  number  by  the  invention  of  some  peculiariy  its  own. 
Milk,  likewise,  enters  as  an  ingredient  into  an  infinity  of  dishes,  for  which  we  must  re- 
fer tp  the  receipts  for  cookery.  We  shall,  in  this  place,  enumerate  a  few  preparations 
used  in  England  that  may  be  considered  properly  as  varieties  pf  prepar^  mUk,  and 
which,  though  in  these  times  of  modem  refinement  little  thought  of,  formed  some  of 
the  luxuries  among  the  articles  of  simple  rural  fare  of  our  ancestors. 

1914.  Clinic  and  ioA«y,  mcrelj  new  milk  coKgulatad  by  nnnet,  and  the  cnrds  and  vfhej  eaten  t(^tl)8r,witk 
or  wi^out  ■ngv. 

1915.  Curds  and  cream.— Here  the  whey  ia  remored,  and  eroam  tubetitoted ;  or,  if  that  be  toe  rich,  half 
cream  and  half  milk. 

1916.  Cottorfhin  cream,  ao  named  from  a  Tillage  of  that  name,  two  miles  from  Edinburgh,  need  to  be  in  re* 
pnte  there  and  in  the  enTirooa.  The  milk  of  three  or  foar  daya  ia  put,  when  first  drawn,  into  a  wooden  reeael, 
which  ia  submitted  to  a  certain  degree  of  heat,  generally  by  immersion  in  warm  water;  this  aooeleiates  the 
separation  of  the  cream.  The  milk  ia  then  drawn  olf  by  a  Aale  in  the  bottom  of  the  ftmtl ;  what  remains  ii 
put  into  the  plnn^  chum,  and,  after  having  been  agitated  for  some  time,  ia  aold  aa  Coateqihia  craam. 

1917.  Devansktre  cream,  calUd  alto  dotted  or  touted  cream. — ^This  is  milk  brought  veiy  gnduallT  to  near 
boiling,  but  not  quite,  in  shallow  tin  Tessels  orer  a  charcoal  fire,  and  kept  in  that  state  nntil  die  whole  of  the 
cream  ia  thrown  up,  which  will  be  from  twelve  to  twenty^four  hours,  aoconling  to  Uie  aeaaoB.  It  is  essential, 
in  this  preparation,  that  the  simmering;  ahoifld  not  proceed  to  boiling.  The  veaael  oontaining  it  is  then  tafcsa 
off  the  ore,  and  the  cream  remains  on  it  till  it  is  cold,  when  it  is  skimmed  off,  and  is  extremelT  tUck,  but,  par- 
haps,  not  richer  than  the  boat  common  cream,  though  often  thought  so.  Some,  instead  of  heatiaf  the  milk 
orer  a  fire,  put  it  into  shallow  vessels,  which  they  set  to  awim  upon  boiling  water  in  a  copper,  b  is  used  fir 
eating  witlx  fruit,  tarts,  &c..  and  is  almost  peculiar  to  Devonshire.  It  does  not  readily  mix  with  1st  or  oofbe, 
except  beaten  up  with  a  little  milk.    It  is  now  frequently  sent  up  to  London  quite  fresh. 

1918.  Dutch  clotted  cream. — In  Holland  they  put  the  fresh«drawn  milk  into  a  pan,  and  stir  it  with  a  woeden 
spoon  two  or  three  times  a  day,  to  prevent  the  cream  from  separating  fium  the  milk ;  when  the  whsis  ooagtt- 
lales,  the  spoon  will  stand  upright  in  it. 

I9i9.  Tyre  ia  the  name  ofa  preparation  used  in  India  to  eat  with  rice.  It  is  made  by  adding  a  little  butter- 
milk  to  warm  fresh  milk,  and  letting  it  stand  all  night :  it  is  dightly  acid. 

1990.  Scotch  sour  cream. — At  night  they  put  skimmed  milk  into  a  wooden  tub  or  pail,  having  a  spigot  sear 
the  bottom.  This  vessel  thov  put  into  a  tub  a  little  larger,  and  fill  the  space  between  the  two  with  hot  watar, 
and  let  the  whole  remain  all  night.  In  the  morning  they  take  out  the  inner  tub,  and,  gently  apenins  the 
apigot,  allow  the  thua  milk,  called  w<g^,  to  run  off,  and  the  remainder  will  be  found  converted  into  a  kind  of 
thick  sour  cream.    This  is  eaten  with  sugar.    To  inake  it  requires  some  practice  as  to  the  heat  of  the  water. 

IMl.  The  crowdie  of  Iwemsss  and  Stoss-shir*  ia  made  (according  to  the  oelebimted  Bfa^g  Doda)  by  "  wwk* 
ing  tf^tber  well  two  parte  of  freah  aweet  milk  curd  and  one  of  £n^  butter.    It  ia  then  prese<d  into  a  shapa 
and  turned  out,  when  it  will  slice  well.    It  is  eaten  for  breakfast.    When  put  up  in  vaaaels  it  will  keep  far 
months,  and  become  very  high-flavoured,  but  mellow.    The  Aiabtan  ehaeae  in  made  in  tUa  vray  in  vata." 

1922.  The  supply  of  such  a  metropolis  as  London  with  mUk  is,  as  may  be  supposed,  a 
very  extensive  concern.    It  has  been  stated  that  the  number  of  cows  kept  for  this  pur- 
pose in  the  environs  of  London  amounts  to  12,000,  chiefly  of  the  short-horn  breed,  and 
great  part  of  the  land  in  the  vicinity  is  devoted  to  this  object ;  besides  which,  a  great 
deal  of  milk  and  cream  is  now  brought  from  the  distance  of  five  to  twenty  miles  in  the 
country  in  tin  vessels  slung  in  light  spring  carts ;  and,  as  the  means  of  conveyance  are 
improved,  the  inhabitants  of  London  may  expect  a  more-plentiful  supply  of  this  Dece»> 
sary  article  of  food,  to  which  we  may  add,  and  of  a  superior  quality ;  for  it  cannot  be 
expected  that  milk  procured  from  cows  shut  up  and  fed  on  distilled  grains  can  equal 
that  produced  by  cows  whose  health  is  supported  by  (TJtsc  and  living  much  in  the  open 
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Air  If  tbey  are  not  well  fed  in  winter  they  often  lose  their  miJk.  The  most  ccnsidor- 
«ble  London  dairies  arc,  one  at  Islington,  belonging  to  Mr.  Rhodes,  another  to  Mr.  Lay* 
cock,  and  the  so-called  Metropolitan  Dairy  in  Edgeware  R4)ad.  The  first  is  the  moat 
complete  establishment,  containing,  on  an  average,  400  cows.  In  this  the  cows  are 
fed  on  brewers*  grains,  together  with  green  food  and  succulent  roots,  and  the  whole 
place  is  kept  extremely  clean  and  well  ventilated ;  but  the  cows  are  never  allowed  to 
go  oat.  Mr.  Laycock  suffers  his  cows  to  be  out  some  time  every  day,  which,  we  think, 
is  the  best  pruHice.  Each  cow  is  allowed  a  portion  of  salt.  The  breed  in  most  esteem 
with  the  London  cow-keepers  is  the  old  Yorkshire  stock,  or  a*  cross  between  the  Tees- 
water  and  the  Holdemess,  as  producing  the  greatest  quantity  of  milk,  though  it  is  not 
of  the  richest  quality.  These  cows  are  preferred  also,  from  their  great  disposition  to 
/attea,  for  the  batcher. 

It  is  pahlicly  stated  that  it  is  the  practice  of  some  cow-keepers  to  put  by  the  milk  got 
from  the  cow  at  night  until  the  morning,  and,  when  the  cream  is  skimmed  off,  it  is  sold 
as  morning's  lailk.  The  next  morning's  milk  is  treated  in  a  like  manner,  and  sold  as 
evening's  milk.  The  water  aflerward  is  added  by  the  retailers.  We  trust  this  practice 
is  not  universaL  It  is  well  known  that  what  is  sold  for  cream  is  not  of  first-rate  quality ; 
but  the  sophistlcationa,  if  any,  are  too  little  understood  to  be  easily  exposed. 

1983.  AdMUtrtaian  of  milk  is  very  generally  complained  of,  and  had,  no  doubt,  been 
formerly  pTaetaaed  to  a  greater  extent  than  at  present,  since  the  means  of  detection 
have  been  pointed  out  by  chemistry.    Perhaps  the  most  usual  kind  of  adulteration  em 
ployed  at  present  is  diluting  it  with  water ;  and  it  is  not  easy  to  detect  this  fraud  ex 
oept  it  be  carried  too  far.    It  is  tme  that  the  addition  of  water  renders  milk  of  less 
density  or  specific  gravity ;  yet,  as  pure  milk  varies  considerably  in  this  respect,  ac- 
cording to  the  food  given  to  the  cattle,  and  other  circumstances,  a  variation  in  its 
weight,  except  it  be  very  considerable,  would  not  prove  that  water  had  been  added. 
M.  Barrnel,  a  chemist  of  Paris,  has  investigated  the  adulteration  of  milk  with  much 
caie,  milk-dealers  having  been  as  dishonest  in  that  capital  as  with  us;  and  he  has 
shown  that  they  increased  the  specific  gravity  of  watered  milk  by  the  addition  of  an- 
other substance,  aa  sugar,  which  also  took  off  the  fiat  taste  given  by  water,  and  thus 
rendered  the  detection  difficult  even  by  the  laciortutery  an  instrument  for  measuring  the 
speetfie  gravity  of  milk.    Water  gives  to  milk  a  bluish  colour ;  and,  to  conceal  this,  it 
is  said  that  chalk,  and  also  wheat  flour,  have  been  added.    Chalk  is  easily  found  out, 
because  it  settles  to  the  bottom  after  a  couple  of  hours,  and  then  the  bluish  colour  re- 
turns ;  and  any  person,  even  of  indifferent  delicacy  of  palate,  bould  distinguish  the  al- 
tered taste  of  the  milk.    Boiling  the  flour  in  the  water  prevents  its  settling  like  chalk ; 
out  the  existence  of  any  kind  of  flour  or  meal  may  be  detected  by  employing  iodine, 
which  strikes  a  blue  colour  with  the  starch  of  the  flour.    For  this  purpose,  add  to  the 
milk  or  eream  suspected  some  iodine  in  alcohol,  to  be  had  of  any  respectable  chemist ; 
and  if  there  be  any  floor,  arrow-root,  starch,  or  rice,  it  will  be  shown  by  a  beautiful  blue 
making  its  appearance. 

\9fM.  To  jrtteM  milk  from  turning  sour  in  hot  vteather,  the  milkmen  of  Paris  have 
been^n  the  habit  of  emplosring  a  little  subcarbonate  of  soda  or  of  potash.  This,  by 
combining  with  and  neutralizing  the  acetic  acid  formed,  has  the  desired  effect,  and 
keeps  the  milk  from  tumuig  so  soon  as  it  otherwise  would :  the  salt  that  is  thus  form- 
ed, viz.,  tke  acetate  of  soda  or  of  potash,  is  not  at  all  injurious ;  and,  as  pare  milk  does 
contain  a  small  quantity  of  this  salt,  it  is  difficult  to  pronounce  upon  the  addition  of  any 
alkali,  except  there  should  be  some  in  a  free  or  oncombined  state,  which  does  not  exist 
in  maUL  The  addition  of  a  little  carbonate  of  potash  will  break  down  the  curd  that  is 
beginning  to  form  in  consequence  of  souring,  or  a  little  calcined  magnesia  will  produce 
the  same  effect ;  but  this  addition  is  not  unwholesome. 

19t5.  The  ffossession  of  a  cow  affords  the  most  certain  method  of  obtaining  pure  milk  and 
eream;  and  it  is  scarcely  necessary  here  to  remark  upon  the  numerous  advantages 
which  a  iSmiily  may  derive  from  it :  such  as  butter  churned  fresh  for  breakfast,  sylla- 
bubs, milk  diet,  whether  in  the  shape  of  porridge,  arrow-root,  and  other  preparations 
for  chiMTen.   For  the  management  of  a  cow,  see  "  Dairy,"  in  a  future  part  of  this  work. 

IfM.  An  imstrwmtnt  has  been  emplvytd  fur  meanaing  the  itgree  of  rieknet*  of  milk  very  different  from  the 

'aettmttu,  wbidi  detormiiMV  it*  tpecific  mvity.    This  instmment  Mcertaina  the  propoitions  of  cream  which 

say  mSk  vifl  yteld,  aad  oomists  simply  oc  a  frlus  ta^  a  little  more  than  a  foot  kmg,  with  a  fannel  at  the  top. 

Tike  npiper  two  inches  of  the  tube  are  narked  in  small  divisions,  and,  when  the  instrument  is  filled  with  milk 

to  tfte  height  of  a  foot,  the  depth  of  cream  yielded  is  shown  by  the  marks  on  the  upper  part :  allowanoe  musti 

of  coarse,  be  mmdo  far  the  circamstances  under  which  the  cream  is  farmed,  and,  in  comparing  two  kinds  or 

miikf  thmf  iftoald  be  placed  in  exactly  the  saom  dro^mstances. 

fTbe  first  volume  ever  published  on  the  subject  of  milk  has  recently  appeared  in 
New-York,  by  Robert  M.  Hartley,  Esq.,  an  American  gentleman,  whose  philanthropic 
bbottrs  in  the  service  of  the  great  temperance  reformation  directed  his  inquiries  into 
this  channel,  ftom  observing  the  unnatural  methods  of  producing  milk  for  the  supply  of 
large  cities,  by  feeding  cows  on  the  refuse  of  the  distillery,  and  confining  them  in  foul 
sod  iSy-Tentilated  statiles.  The  work  is  fitly  entitled,  "  An  Historiaal,  Scientific,  and 
Practical  llasay  on  Milk,  as  an  Article  of  Human  Sustenance,"  dec,  and  will  be  foan<? 
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to  oootain  an  ample  and  elaborate  disquisition  on  the  whole  subject,  meriting  the  pdHii 
attention  both  in  its  physioal  and  moral  bearings.  The  editor  regrets  that  want  of 
space  forbids  even  extracts  from  this  yaluable  work,  bat  to  which  he  refers  the  curiooi 
reader  for  much  original  and  valuable  information  on  this  topic] 

Sect.  II. — BUTTER. 

SuBSECT.  1. — General  Remarks. 

1927.  BuXter  m,  as  we  have  stated^  the  oil  of  milk  separated  by  the  agitation  called  chmih 
\ng ;  and  it  differs  from  common  animal  fats  in  containing,  besides  olein  and  stearin, 
the  latter  of  which  is  quite  fluid  at  70°,  a  peculiar  matter  to  which  Chevreu]  has  applied 
the  name  of  butyrine  or  butyric  acidy  to  which  the  agreeable  flavour  of  butter  is  owing. 
It  is  extensively  used  as  food,  and  in  the  culinary  art,  in  this  and  most  northern  coun- 
tries of  Europe ;  in  the  south  of  Europe  it  is  little  employed,  olive  and  other  vegetable 
oils  taking  its  place.  In  the  warm  parts  of  tropical  climates  butter  is  always  liquid, 
and  it  melts  at  96°.  In  India  it  is  made  from  the  milk  of  the  buflfalo,  and  when  clarified 
it  is  called  ghee.  Burckhardt  informs  js  that  the  Arabs  aie  extremely  fond  of  this  but- 
ter, of  which  they  drink  a  cupful  every  morning,  and  use  it,  besides,  in  many  other  ways. 

1928.  BecknuLTi,  in  his  **  History  of  Inventions^**  states  "  that  butter  was  not  used  either 
by  the  Greeks  or  Romans  in  cooking ;  iK>r  was  it  brought  upon  their  tables  at  certain 
meals,  as  is  the  custom  at  present.  We  do  not  find  it  mentioned  by  Galen  and  otbere 
of  his  time  as  food,  though  they  have  spoken  of  it  as  applicable  to  other  purposes.  No 
notice  i^  taken  of  it  by  Apicius ;  nor  is  there  anything  said  of  it  in  that  respect  by  the 
authors  who  treat  of  agriculture,  though  they  have  given  us  very  particular  informatioo 
with  respect  to  milk,  cheese,  and  oil.  This,  as  has  been  remarked, may  be  easily  ac- 
counted for  by  the  ancients  having  accustomed  themselves  to  the  use  of  good  oil ;  and 
butter  is  very  little  employed  at  present  in  Italy,  Spain,  Portugal,  and  the  southern  pane 
of  France."  In  England  it  has  been  made  from  time  immemorial,  though  the  art  of 
making  cheese  is  said  not  to  have  been  known  to  the  ancient  Britons»  and  to  have  been 
learned  from  their  conquerors. 

SuBSECT.  2. — General  Principles  of  the  Formation  of  Butter. 

1929.  There  are  two  methods  pursued  in  the  manufactare  of  butter.  In  one  the  cream  18 
separated  from  the  milk,  and  in  that  state  it  is  converted  into  butter  by  churning,  as  ia 
the  practice  about  Epping ;  in  the  other  the  whole  milk  is  shbjected  to  the  same  pro- 
cess, which  is  the  method  usually  followed  in  Cheshire.  The  first  method  is  generally^ 
said  to  give  the  richest  butter,  and  the  latter  the  largest  quantity,  though  some  are  of 
opinion  that  there  is  little  difiference  either  in  quality  of  quantity. 

1930.  The  development  of  an  acid  appears  to  be  almost  essential  in  the  preparation  of  bat- 
ter. To  obtain  butter  readily,  either  from  cream  or  milk,  both  these  require  to  be  kept 
for  a  few  days  till  sourness  commences,  and  in  some  cases  a  little  w*araith  is  employed 
to  hasten  the  acidity ;  but  the  addition  of  cream  already  soured  is  said  to  be  apt  to  in- 
dttce  putridity.  Butter  may,  indeed,  be  made  from  fresh  cream,  but  it  requires  much 
more  labour  to  produce  it ;  and  it  is  said  that  no  butter  of  good  quality  can  be  Inade 
from  cream  that  is  not  more  than  one  day  old. 

1931.  Butter  is  therefore  generally  made  from  cream  a  little  sour,  and  also  from  milk 
allowed  to  turn  thick,  or,  as  it  is  called  in  some  places,  lapperd.  When  very  sour  cream 
or  milk  is  churned,  the  butter-milk,  or  the  milk  which  remains  after  ^he  butter  has  been 
extracted,  is  not  nearly  so  sour  as  the  cream  or  milk  had  been,  and  the  butter  in  aU 
cases  is  perfectly  sweet ;  consequently,  the  acid  which  has  been  evolved  has,  in  a  great 
measure,  disappeared  during  the  churning,  an  efifect  not  easily  explained. 

1932.  In  churning^  the  heat  must  be  raised  to  50°  or  55^,  and  during  the  process  there 
is  an  increase  of  temperature  amounting  to  3°  or  4°  ;  a  little  oxygen  gas  is  absorbed, 
which  has  been  supposed  to  be  by  the  oil. 

1933.  Very  rich  butler  may  be  made  by  using  only  the  latter  half  of  the  milking,  as  it  is 
well  known  that  the  first  portion  of  milk  drawn  from  the  cow  is  much  less  rich  than  the 
latter.  In  the  Highlands  it  is  the  custom  to  sufler  the  calves  to  suck  the  first  milk,  and 
to  use  the  remainder  only  for  making  butter,  which  by  this  means  they  make  extremely 
rich.  But  this  separation  could  Only  be  made  in  large  dairy  farms ;  and  it  has  been  r^ 
marked  that,  in  districts  where  cheese  is  the  principal  manufacture,  they  have  the  op^ 
portunity  of  making  the  best  butter,  contrary  to  the  general  opinion ;  for  there  they 
could  appropriate  the  last  part  of  the  milkings  to  the  making  of  butter,  and  use  the  first 
part  in  making  cheese.  As  it  is,  while  the  whole  of  the  cream  is  taken  to  make  butler, 
where  that  is  tt\e  principal  consideration,  it  cannot  be  expected  that  rich  cheese  can 
be  made  of  the  remainder  of  the  milk. 

1934.  The  yelloioisk  colour  of  butter  in  England  is  generally  in  part  artifieitd.  In  the 
summer  season,  in  which  the  cows  are  fed  on  grass,  it  is  s^dom  requisite  to  give  any 
artificial  colouring  to  butter,  as  what  it  has. naturally  is  sufficient ;  but  in  the  winter 
tnd  spring  months  the  natural  colour  of  butter  becomes  whitish,  and  often  tallowy ;  the 
fitrmers,  therefore,  to  please  their  customers,  use  some  colouring  matter,  as  amotto,  a 
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4yeiDg  drag  produced  from  the  polo  of  the  seed-vessel  of  a  shrab  (Bixa  ordlana)  which 
grows  spootaneous^  in  the  West  Indies ;  or  the  juice  of  carrots,  or  the  flowers  of  the 
marigold ;  but  thou^  these  substances  are  all  harmless,  the  practice  of  colouring  butter 
Bhoold  be  discouraged,  as  tending  to  conceal  defects,  and  to  destroy  one  of  the  tests  of 
good  butter. 

SuasscT.  Z.-^PropertxeM  of  Butter, 
1935.  Th»tmsu  ef  huiter  it  vecukar  and  very  unlike  any  other  fatty  substance.    It  is 
eztremeJf  agreeable  when  oi  the  best  quality,  bat  its  flavour  depends  much  upon  the 
food  giTCD  to  the  cows :  to  be  good  it  should  not  adhere  to  tha  knife. 

1986.  BftUer  is  not  changed  bf  a  h^i  thai  merely  melts  it;  but  if  exposed  to  that  ofboU- 
tug  wierfe/r  a  iittU  time,  the  butter-milk  will  rise  to  the  top  as  a  scum,  and  the  eai4j 
natter  separates  in  a  ooagulated  state,  and  (alls  to  the  bottom  of  the  vessel  with  the 
whey  and  water,  leaving  the  butter  transparent ;  it  is  then  called  clarified  hutifi^   What  . 
uetHed  oi&'ii^.  Hi  the  makiag  of  melted  butter  in  cooking,  depends  upon  this  principle. 
If  batter  is  required  to  be  oiled,  as  it  is  called,  it  must  be  melted,  and  sufiered  to  stand 
a  little,  to  separate  the  sediment,  and  the  clear  butter  is  poured  off.    Butter-milk,  from 
its  bad  quality,  sometimes  runs  to  oil,  in  spite  of  the  most  vigilant  cook.    When  this 
happens,  it  is  the  practice  to  pat  a  little  cold  water  to  it,  and  to  pour  it  rapidly  hack- 
ward  and  forward  limn  the  saucepan  into  a  basin,  which  will  partially  restore  it.    Bat 
there  is  an  easy  method  of  recovering  it  completely,  by  adding  to  it  a  little  salt  of  tartar 
(kept  in  a  close-stopped  vial  for  the  purpose) ;  then  shaking  them  together,  and  the 
eieamy  appearance  will  be  reproduced. 

1937.  Very  vtuch  of  the  goiadness  of  butter  depends  upon  the  tsayin  which  it  has  been 
mamaged  after  it  is  made.  U  is  pressed  and  worked  to  get  out  the  whole  of  the  butter- 
milk ;  if  the  whole  is  not  removed,  the  butter  will  infallibly  spoil  in  a  short  time ;  and  if 
it  is  too  moeh  worked,  it  will  be  tough  and  gluey.  Batter  is  very  apt  to  become  rancid; 
and  it  caaoot  be  preserved  fresh  for  many  days  exposed  to  the  air  without  the  addition 
of  some  salt ;  but  it  is  observed,  that  the  more  the  butter-milk  is  extracted,  the  longer 
the  batter  will  keep ;  and,  by  clarifying,  it  will  keep  much  longer,  even  weeks  and 
months,  without  salt. 

The  tendency  to  rancidity  in  butter  is  increased  by  the  economical  method  of  warm- 
ing the  milk  in  order  to  increase  the  quantity  of  cream  and  butter,  and  by  letting  the 
cream  remain  too  long  a  time  before  it  is  churned.'  The  cream  that  rises  without  the 
aid  of  warmth,  and  that  is  formed  into  butter  while  perfectly  fresh,  will  yield  the  most 
defa'eate  kindy  though  vrith  more  labour,  and  which  miay  be  preserved  for  the  longest 
time. 

1938.  By  ike  appficajfion  of  salt,  the  tendency  to  rancidity  is  checked :  a  small  quanti^ 
•f  salt  is  pat  to  aU  butter  as  soon  as  it  is  made,  for  the  sake  of  flavour,  even  when  it  is 
called  fresh ;  and  various  quantities  are  added,  according  to  the  distance  it  is  to  be  (Car- 
ried, and  the  time  it  is  to  be  kept  In  hot  weather,  fresh  butter  is  generally  too  soft, 
even  when  good :  to  harden  it,  it  may  be  kept  in  one  of  the  apartments  connected  with 
the  ice-honae,  if  there  is  one,  or  it  may  be  placed,  for  a  short  time,  in  a  vessel  with  cold 
spring- water,  into  which  a  little  saltpetre  or  common  salt  may  be  dissolved,  It  may  be 
brought  to  talile  in  water,  but  should  not  remain  long  in  it,  as  this  renders  it  white  and  of 
an  uopleasaot  appearance.  When  butter  cannot  be  obtained  quite  fresh  every  day,  or 
erery  other  day,  a  few  poands  may  be  sprinkled  with  a  little  salt,  and  pressed  into  an 
eartiienware  pan  to  preserve  it  from  becoming  rancid.  This  small  quantity  of  salt  will 
not  prevent  it  from  being  quite  fit  for  the  usual  purposes  of  melting,  for  toast,  pastry, 
or  bread  and  butter. 

1039.  BmUsr^  with  regard  to  its  dietetic  properties^  m&y  be  regarded  neaily  hi  the  light 
of  vegetable  oils  and  animal  fats;  but  it  becomes  sooner  rancid  than -most  other  fat 
oils.  When  fresh  it  cannot  but  be  considered  as  very  wholesome ;  but  it  should  be 
quite  free  from  rancidity.  If  slightly  salted  when  it  is  fresh,  its  wholesomeness  is 
lirobably  not  at  all  impaired ;  but  should  it  begin  to  turn  rancid,  salting  will  not  correct 
its  unwholesomeness.  When  salt  butter  is  put  into  casks,  the  upper  part,  next  the  air, 
is  very  apt  to  become  rancid  ;  and  this  rancidity  is  also  liable  to  aflfect  the  whole  cask. 
For  details  of  the  processes  in  making  butter,  see  Secdon  '*  Dairy;"  and  for  the  man- 
ner of  salting  it,  Ac.,  see  *'  Preservation  of  Food." 

SuBSKCT.  4.  — Varieties  of  Butter  used  in  England, 
1940.  Eypiag  butter  is  the  kind  most  esteemed  in  London,  on  account  of  its  richness, 
linDoeee,  and  fine  colour,  and  is  made  entirely  from  cream.  This  name  was  originally 
given,  and  properly  belongs,  to  butter  made  from  the  milk  of  cows  that  (bed,  during  the 
sommer  months,  in  Epping  Forest,  where  the  leaves  of  shrubbv  plants  and  wild  herbs 
eoBtribote  to  improve  the  flavour :  a  good  deal  of  butter  is  still  made  in  that  district ; 
bat  OMU^  of  that  made  in  other  parts  of  Essex  goes  under  the  name  of  Epping  butter. 
It  is  made  up  f'>r  market  in  rolls  which  weigh  a  pound  each.  The  fine  colour  is,  in 
fsneral,  natursl.  to  it ;  but  some  manufacturers,  it  is  said,  use  the  juice  of  carrots  oi 
■Brisoid9,  'whicti  they  mix  with  the  cream  before  churning. 

Fff 
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1941.  Fresh  huter  U  sent  up  to  tondoHt  by  wagon,  from  several  other  counties,  ai 
Soflblk,  Oxfordshire,  Yorkshire,  Devonshire,  6lc.  It  is  made  ap  into  varioas  forms  \ff 
the  London  dealers,  and  ^old  at  difierent  prices,  according  to  the  quality.  A  great  deSi 
of  excellent  butter  Is  made  in  the  rich  vales  of  Buckingham  and  Oxford  for  the  London 
market.    The  farmers  there  keep  a  large  breed  of  cows,  often  in  herds  of  fifty  or  sixty. 

1942.  Cambridge  butter  is  most  esteemed  in  London  next  to  fresh  butter ;  it  is  alwajfs 
a  little  salted,  but  not  cured.  This  butter  is  produced  from  cows  that  feed  one  port  of 
the  year  upon  chalk  uplands,  and  during  the  other  part  on  rich  meadows  or  fens. 

1943.  Daraetskire  butter  is  nearly  similar  in  quality. 

1944.  TTte  mountains  of  Wales  and  the  Highlands  of  Scotland^  and  the  moors,  coinmom 
and  heaths  of  En^and,  produce  excelletit  butter  under  proper  management,  whieh 
though  not  equal  in  quantity,  is  far  superior  in  quality  to  that  produced  from  the  richesi 
meadows. 

1945.  Irish  butter  sold  in  London  is  necessarily  all  salted.  Some  of  it  is  very  good, 
and  it  is  said  that  the  best  is  sometimes  sold  in  London  for  Dorset  or  Cambridgeshin 
butier,  after  having  been  washed  and  repacked ;  but  most  of  the  Irish  butter  is  of  ui 
inferior  kind,  owing  chiefly  to  the  want  of  attention  and  cleanliness- in  the  manufacture. 

1946.  Dutch  butter  has  acquired  a  deserved  reputation  all  over  Europe,  America,  and 
even  kidia,  and  is  imported  in  considerable  quantities.  Its  superiority  is  owing  to  the 
fine  pasturages  of  Holland,  and  in  great  part  to  the  extreme  care  and  cleanliness  with 
which  the  butter  is  manufactured.  The  best  is  made  in  the  vicinity  of  Delft  and  Ley- 
den.  What  comes  to  London  is,  of  course,  a  little  salted :  the  price  is  consideraUy 
lower  than  butter  of  the  same  quality  can  be  made  for  in  England. 

1947.  Kiel  and  Oatend  huter  are  well  kndwn  in  London,  and,  when  genuine,  are  of 
excellent  quality.  The  salt  butter  of  Holland  is  said  to  be  superior  to  that  of  any  other 
country. 

1948.  Wheff  butter.-^An  inferior  tort  erf"  butter  in  made  firom  the  whejthat  it  MparKtftd  from  tlM  tmi  ia  tbe 

muiTifactare  of  cheete,  and  ia  ^erefcm  chiefly  produced  in  those  countiea  where  cheeae  is  made  ia  hoi* 
qoantitiea.  It  ia  aaid  that  in  Derbjn^iro,  perhapa,  uearlr  aa  much  butter  la  made  from  whey  aa  frgra  ema 
or  from  milk.  The  whej  which  ia  preseed  oat  of  the  cheeae  is  collected,  and  after  twenty-foar  boon  it  hie 
thrown  np  a  icnm  or  cream,  which  »  churned  for  batter. 

SuBSECT.  5,— 'Butter-milk, 

949.  This  is  the  milk  that  is  left  after  the  butter  has  been  separated  by  chuming. 
In  some  districts  it  is  either  sold  to  the  poor,  or  made  use  of  by  the  farmers*  serraats ; 
but  in  large  dairies  it  is  most  frequently  employed  as  a  food  for  the  pigs,  aud  in  moist- 
ening the  bran  which  is  given  to  the  poultry  in  the  farm-yard.  When  quite  fresh,  it 
differs  from  entire  milk,  as  Parmentier  has  asoertained,  chiefly  by  the  absence  of  the 
butter  or  oily  part ;  but  it  retains  the  casein,  sugar,  and  salts  of  milic  *  In  this  state  it 
is  very  nourishing ;  and  being  more  easily  digested  than  entn^  milkt  it  iB  apmetimea 
recommended  to  invalids.  As  it  is  extremely  cooling,  it  forms  a  usefid  beverage  io  warm 
weather,  and  is  often  drank  by  labourers  in  the  fields  as  refreshikig.  It  is  particularly 
employed  in  this  manner  in  Scotland.  When  kept  a  day  or  two,  it  acquires  an  acesoency ; 
but  it  is  proper  to  notice  that  the  acid  of  batter-milk  does  not  increase  the  aoeseeney  of 
the  stomach,  or  occasion  flatulence,  as  vegetable  acids  commonly  do,  and  it  may  there- 
fore  be  safely  used  by  dyspeptic  persons.  In  this  state  it  is  refrigerant,  and  should  not 
be  taken  when  the  body  is  very  warm.  The  butter-milk,  where  cream  has  been  churn- 
'Cd,  is  particularly  rich  and  agreeable.  It  can  seldom  be  procured  in  London ;  but  it  is 
easily  made  in  small  quantities  by  putting  some  fresh  milk  into  a  closed  vessd,  and 
^nsing  the  necessary  agitation. 

1960.  Thick  butter-milk. — ^In  some  places,  they  put  butter-milk  into  a  linen  bag,  and 
let  the  whey  drop  through ;  what  remains  is  then  much  thicker,  and»  eaten  with  sogai 
and  cream,  is  excellent. 

Section  HI. — cheisb. 

SuBSBOT.  l.-^Chemical  Principles  and  General  Properties. 

1951.  Cheese  is  M^  curd  formed  from  milk  by  artificial  coagulaiion,  pressed  and  dried  fv 
mse.  In  treating  of  milk,  we  have  stated  that  curci,  called  £dso  casein  and  caseams  msttff, 
or  the  basis  of  cheese,  exists  in  the  milk,  and  not  in  the  cream,  and  requires  on^  tote 
separated  by  coagulation.  The  coagulation,  however,  supposes  some  alteration  of  ths 
curd.  By  means  of  the  substance  employed  to  coagulate  it,  it  is  rendered  insoluble  in 
water.  When  the  curd  is  freed  from  the  whey,  kneaded,  and  pressed,  to  expcd  it  entiie- 
ly,  it  becbmes  cheese.  This  assumes  a  degree  of  transparency,  and  possesses  many  of 
the  properties  of  coagulated  albumen.  If  it  be  well  dried,  it  does  not  change  by  3XpiMore 
to  the  air ;  but  if  it  contain  moisture,  it  soon  putrefies.  It  therefore  requires  some  ailt 
to  preserve  it,  and  this  acts,  likewise,  as  a  kind  of  seasoning. 

1952.  All  our  cheese  is  ecioured  more  or  less,  except  that  made  firom  skimtned  wXl 
The  colouring  substances  employed  ate  arnotto,  turmeric,  or  marigold,  all  perfedly 
harmless,  unless  they  are  adulterated ;  and  it  is  said  that  afnotto  abmetimes  eontaiv 
ved-lead. 
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^miiS.  CkeuMe  refwhreM  to  he  Jtepi  in  a  dry  room  where  there  10  a  cireolation  of  air,  and 
Ihey  should  be  tunied  frequently.  The  room  should  be  kept  very  clean  by  sweeping, 
to  prevent  the  access  of  mites  (iicsriM  iomesticus)  and  other  Josects.  The  fly  called 
Muaca  fmlri*  depositee  its  eggs  in  cheese,  which  allerWard  become  the  maggots  called 
hoppers,  or  jampers.  Even  the  common  bog  will  infest  cheese  if  placed  near  where 
they  resoit  The  prodnction  of  mites  may  be  checked  by  pouring  spirits  into  the  affect- 
ed parts. 

1954.  Some  yrefer  cheese  when  it  hegtne  to  change  blucj  or  begins  to  putreQr ;  and  means 
are  sometimes  taken  to  produce  this  change,  or  render  it  ripe,  as  it  is  called.  This 
is  effected  by  potUng  the  cheese  into  a  damp  place,  and  turning  them  from  time  to  time. 
By  this  they  absorb  water,  increase  in  bu)k,  become  unctuous  and  soft,  and  begin  to  give 
out  a  pecidtar  smell,  which  increases  until  it  becomes  ammooiacal.  Some  gourmands, 
instead  of  aUowing  them  to  absorb  water,  saturate  them  with  port  wine  or  strong  ale. 
llie  bine  mould  tw- appears  upon  the  surface  of  cheese  that  has  been  cat  and  kept  shut 
up  too  close  is  a  species  of  fungus,  or  minute  vegetable,  and  may  be  distinctly  seen  when 
examined  by  a  magnifying  glass ;  but  the  blue  mould  which  appears  in  the  interior  of 
cheese  is  a  sabetance  not  well  understood. 

1955.  Cheeset  when  eaulyxed,  is  found  to  consist  of  carbon,  69*781 ;  hydrogen,  7-439 , 
oxygen,  11-499 ;  nitrogen,  21-381.  From  its  containing  so  large  a  quantity  of  nitrogen, 
it  must  be  considered  as  a  highly  animalized  substance. 

1966.  J^dicf  for  persons  in  sound  health,  and  who  have  plenty  of  exercise,  it  appears 
to  be  salutary  r  but  to  those  of  weak  constitutions,  and  valetudinarians,  it  is  some- 
times found  difficoit  of  digestion,  particularly  what  Lb  made  of  skimmed  milk  and  much 
dried.  Vaoqaelio  has  shown  that  cheese  contains  ammonia,  particularly  old  cheese, 
and  the  odour  of  anuionia  is  very  evident  in  what  is  decayed.  It  is  probably  the  pres- 
ence of  this  alkali  that  causes  old  cheese  to  prevent  the  injurious  effects  ot  acid  fruits, 
as  well  as  to  reader  their  taste  milder.  The  fatness  of  cheese  cannot  be  ascertained 
by  its  aiqiearance :  toasting  shows  this  quality  best.  Some  cheese,  apparently  fat,  diy 
op  with  the  heat,  while  some  apparently  dry  cheese,  when  toasted,  becoiae  fat.  Cheese 
rsqaiies  a  certain  time  to  acquire  its  proper  flavour.  When  too  new,  it  is  insipid  and 
wastefiiL 

1967.  Cheeee  varies  in  pudit^  and  rkkuete  according  to  the  materials  of  which  it  is 
made.  It  is  made,  1,  of  entire  milk,  as  in  Cheshire ;  2,  of  milk,  and  cream,  as  at  Stilton ; 
3,  of  new  miOc  mixed  with  skimmed  milk,  as  in  Gloucestershire ;  4,  of  skimmed  milk 
enfy,  88  in  Snffbik,  Holland,  and  Italy. 

When  new  milk  or  eream  is  employed  partially,  there  is  a  good  deal  of  fat  or  butter  in 
the  cheese,  as  in  the  Cheshire,  Stilton,  and  Gloucester,  whereas  skimmed-milk  cheese 
coBtaiBS  very  little  At ;  bat  it  is  admitted  by  good  judges  that  the  quality  of  cheese  de- 
pends as  mnch,  at  least,  upon  the  ipode  of  manufacture  as  on  the  materials.  Some  of 
the  most  agieeaUy-tasted  cheese  is  made  of  skimmed  milk,  as  the  Parmesan,  and  some 
of  the  Dntch  cheese.  Hich  or  fat  cheese  is  prone  to  decomposition,  and  is  apt  to  collect 
mites  or  maggots :  hence  the  poor  cheeses,  such  as  the  Dutch,  are  preferred  for  carry- 
ing to  aea,  from  Uieir  keeping  better.  ^  Braconnot  has  shown  that  the  flavour  of  cheese 
depends  upon  a  pecoliar  princ^l^i  which  he  has  palled  caeeic  acid.  For  the  process  of 
makiiv cheeae,  see BodkJXy.f  ** Dairy." 

SuBSBOT.  ^^-Varietiea  ef  Cheese, 

The  princijiai  varieties  of  cheese  used  in  England  are  the  following : 
l!Ki8.  Cheshire  ciuse. — ^This  cheese  is  famous  all  over  Europe  for  its  rich  quality  and 
fine,  piquant  flaroar.  It  is  made  of  entire  new  milk,  the  cream  not  being  taken  off/  The 
ebeeses  are  generally  of  very  large  s^ze,  usually  about  sixty  pounds*  weight,  and  some 
have  been  made  of  one,  or  even  two  hundred  weight.  Each  cheese  is  usually  made  of 
the  prodnce  of  one  day's  milking  from  herds  of  from  100  to  200  cows,  who  feed  in  rich 
pastures  on  some  of  the  flnest  land  in  England.  Their  excellence  must  be  attributed  to 
the  goodness  of  the  milk,  their  size  and  age,  and  the  skill  employed' in  the  manufacture. 
The  eobxir  is  not  entirely  natural ;  but  a  yellow  tint  is  given  by  amotto,  marigolds,  or 
carrots.  It  is  said  that  some  increase  the  richness  and  mellowness  of  the  cheese  by 
adding  beef  suet,  or  any.  other  wjiolesome  and  sweet  fat  well  clarified,  which  is  poured 
into  and  mixed  with  the  curd. 

1959.  Glmcester  cheese  is  much  milder  in  its  taste  than  the  Cheshire.  There  are  two 
fcini^  of  GJooeester  cheese,  single  and  double.  Single  Gloucester  is  made  of  skimmed 
ttuDtf  or  of  the  milk  deprived  of  half  the  cream ;  of  course  it  is  not  very  rich,  but  is  often 
of  good  ftivoar.  Double  Gloucester  is  a  cheese  that  pleases  almost  every  palate :  it  is 
made  of  the  whole  milk  and  cream,  and  is  a  fat  cheese,  usually  the  kind  employed  for 
ioaataig,  tiioogh  the  single  often  toasts  very  well.  These  cheeses  are  made  of  various 
aieB»  toe  single  gener^ly  eight  to  the  cwt.,  and  very  thin,  and  the  double  four  to  the 
«SFt.,9iid  at  least  twice  as  thiek.  As  the  two  kinds  apmetimes  resemble  each  other 
WBiiiiliiFiihlj.  some  honesit  formers  stamp  a  figure  of  a  heart  upon  the  single  Gloucester, 
la  dsstingoish  it  from  the  double.    The  true  characteristics  of  Gloucester  cheese  con- 
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flist  in  its  great  richness,  together  with  the  mildness  of  its  £aYour,  and  that  smooCI^ 
waxy  texture  which  makes  it  cut,  even  in  thin  slices,  without  crumbling,  as  Chesbinf 
cheese  is  apt  to  do.  Its  oily  matter  is  retained  in  toasting,  by  softening  without  beia^ 
burned. 

1960.  Stilton  cheat. — ^This,  from  its  peculiar  richness  and  flavour,  has  been  called  the 
Parmesan  of  England.  Its  name  is  derived  from  having  been  first  made  at  Stilton  ia 
Leicestershire,  though  it  is  now  manufactured  very  generally  throughout  the  touotiesol 
Cambridge,  Huntingdon,  Rutland,  and  Northampton.  It  is  made  by  adding  the  cream 
of  one  day  to  the  entire  milk  of  the  next.  The  cheeses  are  all  of  a  small  size,  from  six 
to  eight  pounds'  weight,  and  are  of  a  cylindrical  form,  made  in  a  deep  7at,  and  are  ool 
considered  to  be  sufficiently  mellow  until  they  are  two  years  old,  nor  ripe  until  tbey  ex- 
hibit spots  of  blue  in  the  interior,  marking  the  commencement  of  decay.  It  is  said  that 
some  keep  them  in  warm,  damp  cellars  to  accelerate  the  ripening.  The  blue  part  is  oi 
a  peculiar  nature,  different,  it  is  said,  from  the  common  blue  mould  of  cheese.  The  de- 
cay should  not  be  advanced  beyond  a  certain  point.  A  variety  of  Stilton,  but  not  so  hcb, 
or  of  so  fine  a  flavour  as  the  last,  is  made  in  a  net,  and  of  the  form  of  a  pine  cone,  the 
net  impi  easing  lines  on  its  surface. 

1961.  Cottenham  cJuese,  made  near  a  town  of  that  name  in  Cambridgeshire,  is  a  thicker 
kind  of  cream  cheese  than  Stilton.  Its  superior  delicacy  and  flavour  are  attributed  t» 
the  fragrant  herbage  on  the  commons  where  the  cows  are  pastured. 

1962.  Sage  ckeesCf  called  also  green  cheese,  is  made  chiefly  in  the  vales  of  Gloucester 
and  Wiltshire,  by  colouring  some  curd  with  bruised  sage,  marigold  leaves,  and  pai^;^ 
and  mixing  this  with  some  uncolonred  cnrd ;  the  whole  is  then  made  into  a  cheese, 
which,  of  coarse,  exhibits  a  mottled  appearance. 

Among  the  Romans  it  was  a  practice  to  flavour  cheese  with  thyme  and  other  sweet 
herbs ;  and  .this  custom  was  continued  during  the  middle  ages.  We  are  told  that  the 
Emperor  Charlemagne,  arriving  at  a  bishop's  palace  on  a  fast  day,  could  get  nothing  bat 
bread  and  cheese.  The  prelate,  observing  the  king  picking  out  with  his  knife  small 
specks,  which  he  mistook  for  impurities  in  the  cheese,  informed  his  guest  that  they  were 
parsley  seeds.  The  monarch  tastod  them,  and  liked  them  so  much  that  he  requested  the 
prelate  to  send  him  an  annual  supply  of  cheese  prepared  in  this  manner. 

1963.  Chedder  cheese  is  not  exclusively  made  at  the  viHage  of  Chedder,  in  the  Mendip 
Hills,  Somersetshire.  A  great  deal  of  the  same  kind  is  also  made  round  Bridgewater, 
and  in  the  marshes  round  Glastonbury.  The  cheese  is  peculiar,  much  resembling  Par- 
mesan ;  it  has  a  ve»y  agreeaWe  taste  and  flavour,  and  has  a  spongy  appearance,  the  eyes 
being  filled  with  a  limpid  and  rich,  but  not  rancid  oil.  The  cheeses  are  generally  large. 
But  little  of  the  prime  Chedder  cheese  is  made,  that  generally  sold  fas  it  not  being  gen- 
nine,  and  is  inferior. 

1964.  Brickbat  cheese,— There  is  nothing  remarkable  in  this  except  its  form.  It  is 
made  by  turning  with  rennet  a  mixture  of  cream  and  iicw  milk.  The  curd  is  put  into  a 
wooden  vessel  the  shape  of  a  brick,  and  is  then  pressed  and  dried  in  the  usual  way.  It 
is  best  made  in  September,  and  is  ready  in  six  months. 

1965.  Dunhp  cheese  is  famous  in  Scotland  :  it  is  so  called  from  the  Parish  of  Dnnlop, 
in  Ayrshire,  where  it  was  first  or  best  made,  and  where  the  pastures  are  very  rich  ;  but 
it  is  now  manufactured  in  other  parts  of  Ayrshire.  The  best  is  made  entirely  from  new 
milk,  and  it  has  a  peculiarly  mild  and  rich  taste ;  but  there  is  nothing  remarkable  in  the 
mianner  of  making  it. 

In  some  parts  of  England  they  never  chum  the  milk,  but  only  the  cream ;  conaeqoent- 
ly  they  make  little  butter-milk,  because  the  servants  will  not  eat  this,  though  they  have 
no  objection  to  skimmed  milk.  In  Scotland  and  Ireland,  on  the  contrary,  they  churn  aB 
the  milk,  and  have,  of  course,  much  butter-milk,  which  is  much  relished  there. 

In  the  Highlands  of  Scotland  they  make  a  cheese  for  the  table  of  a  very  high  goul,  an 
almost  Tartarian  preparation,  by  allowing  the  milk  to  become  sour,  and  to  coagulate  of 
itself,  which  gives  a  flavour  even  more  pungent  than  that  of  goat*8-miIk  cheese. 

1966.  What  is  called  in  London  ruw  cheese  is  made  chiefly  in  Lincolnshire,  and  is  ei- 
ther made  all  of  cream,  or,  like  the  Stilton,  by  adding  the  cream  of  tme  day*8  milking  to 
the  milk  that  comes  immediately  from  the  cow :  they  are  extremely  thin,  and  are  com- 
pressed gently  two  or  three  times,  turned  for  a  few  days,  and  then  sent  to  be  disposed 
of  to  be  eatea  new  with  radishes,  salad,  dec.  It  may  be  made  in  the  following  nianaer : 
Warm  some  cream,  add  rennet  in  the  proportion  of  a  spoonful  to  a  pint,  or  more  if  ne- 
cessary. Put  the  curd  into  a  sieve,  having  a  cloth  at  the  bottom ;  when  it  baa  rcmaioeu 
twenty-four  hours,  transfer  it  to  a  cheese  vat,  and  cover  it  with  a  wet  cloth  and  board ; 
in  about  two  hours  it  may  be  used. 

19ft7.  Shimmed  miUi  chtf. — Che«M  made  rraa  tke  imrd  of  akimnwd  milk,  wh«a  all  the  ci««m  has  bats 
.■MMK«t«d,  haa  in  it  no  batyraceoaa  matter,  bat  la  the  caaeoiia  aubataooe  in  a  pars  atata,  reaemblin^  very  aeaih 
white  of  agsa  or  alboman,  or,  nerbapa,  more  nearly  tbe  ffloten  of  whaat.  Thia  cbaeie  from  aktiniii«ft  niilk  onlf 
fe  made  in  tkuae  dittrieta  of  England  where  batter  ia  the  chief  otQtct  of  the  dkirr-man,  a»  is  Boaaa  and  Soh 
(folk.  What  ia  made  in  Bn|^d  of  this  kind  haa  acarc«tly  lar  flavoar,  and  driaaalmbat  aahanl  ••  bom.  bat  it 
aa,  digeatible  aa  tha  aofter  cheeae,  though  not  very  pnlataUa.  It  ia,  howerer,  oeefal  aa  part  of  ahio  ixoim. 
Wang  leat  liable  to  ipoil  on  a  tea  n»yage  than  richer  cheeae,  particalarly  in  a  warm  eUmafi      Ott  tKe  M^r« 
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4'tTrii»— fl  inn%  rhant'Dr  Anilmnon,  caiahnled  for  Ms  writian  on  afikiiltun,  «iliMn^t  that  it  is  mi  •! 

flaa  to  MMOK  that  lbs  tfreeable  ffte  <rf  clMMe  depsnda  tolely  vpon  tha  qnaotitj  of  oil/  or  fat  mmttar  it  may 

cobtaiB.    rurmmmu  ttmm  is  made  of  skimmed  milk ;  so  ars  tbs  Dotdi  cheeses,  which  many  oonsider  ss  tsi^ 

ylamsanl  tasted.    He  bw  seao  cheese  aiade  of  skimmed  milk  tkai  ate  exactlj  like  the  flnest  crsun  skeese,  aad 

ne  ooQsidefi  that  what  is  gbIImI  riohaess  in  cheese  depends  as  mach  ufua  tke  oaiticolar  mods  in  which  titty 

ue  manafiMtUTpd  as  apon  th«  moteriab  of  which  the  cheese  oonsiets.    In  oonffnnatioa  of  this  opinion,  he  n- 

muks  that,  thoofh  the  taste  of  dooble  Oloaoester  differs  so  much  from  Cheshirs  cheese,  yet  they  are  boCk 

made  from  Iks  hsm  kind  of  milk. 

1968.  PtmeMM  ehsese. — ^This  roost  celebrated  of  all  cheese  is  made  in  the  dacby  of 
Parma  and  Piacenza,  and  ia  various  parts  of  Lombardy  :  at  present  the  district  of  Lodi 
is  in  high  repute  for  it.  It  was  formerly  supposed  to  he  made  from  goats'  milk ;  but  it 
is  made  oierely  of  akimmed  cows'  milk,  and  the  high  flavour  which  it  has  is  supposed 
by  some  to  be  owing  to  the  rich  herbage  of  the  meadows  of  the  Po,  where  the  cows  are 
pastured,  and  by  others  solely  to  the  process  by  which  it  is  manufactured,  a  particular 
acooaot  of  which  may  be  seen  in  Codeirs  ^  Journey  in  Italy,  1818."  Half  the  milk  has 
stood  sixteen  or  seventeen  hours,  and  the  other  half  has  stood  only  six.  The  milk  is 
heated  and  coagulated  in  a  caldron,  and,  without  being  taken  out  of  the  caldron,  the 
tnxA  is  broken  very  small  by  an  implement  consisting  of  a  stick  with  cross  wires ;  it  is 
igaia  heated,  or,  rather,  scalded,  till  the  curd,  now  a  deposition  from  the  whey,  has  at- 
tained a  considerable  degree  of  firmness ;  it  is  then  taken  out,  drained,  salted,  and 
Massed,  and  in  forty  days  it  is  fit  to  put  into  the  cheese  lofl.  The  best  Parmesan  is 
kept  for  three  or  foar  years,  and  none  is  carried  to  market  till  it  is  at  least  six  months 
oU.  Aootber  account  of  the  manner  of  making  it  is  to  be  found  in  the  seventh  volume  of 
the  Bath  Society's  papers,  and  in  the  second  volume  of  Mr.  Arthur  Young's  "  Travels  in 
France." 

1969.  Dutch  ekeete. — ^In  Holland  they  coagulate  their  milk  with  muriatic  acid  instead 
of  reoaet,  which  occasions  that  pungent  taste  peculiar  to  this  cheese,  and  preserves  it 
Irom  mites.  The  GtmdA  is  most  celebrated,  which  is  made  with  extraordinary  care.  A 
detailed  description  of  the  mode  of  making  it  is  published  in  the  Jour.  Aeti.  dcs  Paya 
Bat,  and  is  quoted  in  the  excellent  work  by  Margaret  Dodds.  The  best  Dutch  cheese 
is  made  in  the  environs  of  Leyden,  at  £idam  and  Friezland,  where  also  a  very  large 
quantity  is  mano&ctored  for  England,  of  skimmed  mUk,  chiefly  for  sea  stores.  In  the 
rexei  they  make  cheese  from  ewes'  milk :  a  good  deal  of  Dutch  cheese  of  a  round 
form  comes  now  to  London ;  it  is  of  a  low  price,  and  frequently' of  very  good  quality. 

1970.  SwitM  ekeete. — Switzerland  has  been  long  celebrated  for  its  cheese :  several 
farieties  of  cheese  are  produced  there,  and  though  made  of  skimmed  milk,  or  partially 
dumraed  milk,  yet  are  they  remarkable  fbr  their  fine  flavour,  which  is  partly  owing  to 
she  herbage  of  the  monntain  pastures.  That  denominated  from  Gruyire,  a  bailiwick  in 
(be  canton  of  Fribonrg,  is  best  known  in  England.  This  is  flavoured  by  the  dried  beib 
of  MMotot  ogieinmlis  m  powder.  The  cheeses  weigh  from  forty  to  sixty  pounds  each, 
and  reqaire  to  be  kept  in  a  damp  place,  and  washed  frequently  with  white  wine  to  pre- 
serve it  from  the  depredations  of  insects.  Until  of  late,  the  manufacture  of  this  cheese 
was  limited  to  a  few  wealthy  persons :  as  it  is  necessary  for  its  quality  that  the  cheese 
^oold  be  very  large,  and  that  the  milk  should  be  coagulated  on  the  day  it  was  taken 
from  the  cow,  it  was  only  by  keeping  a  large  number  of  cows  that  the  manufacture  could 
be  carried  on,  and  the  owner  of  a  few  cows  only  was  unable  to  succeed.  At  present,  how 
ever,  it  appears  that  cheese  dairies  have  been  established  by  the  poor  peasantry  joining 
jogetber,  and  thus  competing  with  the  more  wealthy.  Another  excellent  cheese  is  madi 
kt  Ntafekatel.  The  Schabziegar  cheese  is  made  by  the  mountaineers  of  the  canton  of 
Giants,  ft  has  a  marbled  appearance  and  aromatic  flavour,  from  the  bruised  leaves  of 
the  roelihit.  The  milk  is  exposed  to  the  temperature  of  46^  for  five  or  six  days,  when 
the  cream  is  completely  formed,  and  is  taken  off.  The  skimmed  milk  is  coagulated  by 
BOOT  milk,  and  not  by  rennet,  and  the  curd  thus  obtained  is  pressed  strongly  in  bags,  and 
when  sQfliciently  pressed  and  dried,  it  is  ground  to  powder,  salted,  and  mixed  with  the 
bruised  flowers  or  seeds  of  the  Melilotos  oflicinalis,  and  ailerward  again  pressed  into 
eheese.  The  entire  separation  of  the  cream,  or  unctuous  part  of  the  milk,  is  essential 
Some  Swiss  cheese  is  also  manufactured  from  a  mixture  of  ewe-milk  with  that  of  the 


1V7I.  WcftokaBa  cheese  is  a  skiDimed-railk  cbeese,  aad  is  a  renarkable  instance  of  how  mnah  the  qaalitf  <a 

cfceses  defisuuB  apoo  the  mairafiictttra. '  It  is  described  by  sofbe  ss  being  preferable  to  the  Dutch,  Swiss,  and 

•▼•m  PSrmeasa  cheese.    The  cream  is  allowed  to  remain  till  the  milk  beneath  is  sab-add ;  it  is  then  remored. 

aad  the  ailk  pboed  Jhear  a  lire  to  coagnlate.    The  wkejr  is  next  expreieed  thtn  the  card,  which  is  dried  and 

etumhhA  between  the  hands.    It  remains  for  ssTeral  dajs  until  the  putrid  fementatioa  commences ;  but  this 

tpyd  by  kneading  it  into  balls  with  rarroways,  nit,  batter,  puunded  pepper,  and  clores.    Sometimss 

tails,  er  littla  cheeses,  are  htmg  up  in  the  smoke  of  a  wood  fire. 

Okeemfrom  mUk  amd  poiaton  is  maaufaotnred  in  Thuringia  sad  SaxoBT.    The  best  pctotoes  ars  half 

in  steam,  peeled,  and  redoeed  to  a  palp.    Fire  pounds  of  this  aie  mixed  with  from  one  to  ten  pouadi 

erswwes  card,  aad  kneaded  together,  some  salt  bsing  aaded ;  after  lying  for  a  few  days,  this  is  again  kneads^ 
aai  iImbc  pcesisBd  into  httle  baaketSjWhere  the  superfluoas  moisture  drains  off:  the  cheese  are  then  formed 
aM»  b*Cj  and  driad  in  the  shade.  Theie  cheesee  keep  well  in  the  dry,  aad  their  qitality  improves  with  aga. 
with  tlks  advantage  thai  they  gaoerate  no  Termin ;  their  taito  is  said  to  exoeed  the  best  cheese  made  in  Holland. 

1973.  Cream  eheese^  although  so  called,  is  not  property  cheese,  but  is  nothing  mora 
cream  dried  sufficiently  (a  be  cut  with  a  knife.    To  make  it,  a  quantity  of  good 
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sweet  cream  is  pat  into  a  cheese  tM,  with  green  rushes  sewed  together  on  porpose,  H 
the  bottom  of  the  vat,  which  must' hare  a  sufficient  number  of  holes  to  let  the  whey 
which  drains  off  pass  freely  away.  On  the  top  <^  this  cheese  are  likewise  laid  nnhei 
or  long  grass  of  the  Indian  com,  in  the  same  manner  as  ait  the  bottom,  in  order  to  d- 
low  it  to  be  turned  without  being  handled.  It  is  usual  to  make  these  cheeses  firom  one 
inch  to  one  inch  and  a  half  m  thickness.  The  thinner  they  are  made,  the  sooner  they 
are  ready.  It  is  kept  in  a  warm  place  to  sweat  and  ripen ;  but  eztrenws  of  beat  or  ttid 
i»re  injurious,  and  some  judgment  must  be  used  in  maHaging  it 


CHAPTER  V.  i 

BIRDS. 
Sxcr.  I. — llTTROnVCTOKT  OSSttTATIOKS. 

1974.  The  feathered  tribe  ofanitnaU^  or  hirdsy  furnish  a  considerable  and  raried  supply 
of  sustenance  to  man ;  and  they  possess  this  quality  in  common  with  quadrupeds,  that 
none  of  them  are  ahsolutely  deleterious  when  used  as  food,  although  their  propeitisB  in 
this  respect  vary  considerably.  Like  quadrupeds,  also,  some  birds  which  have  been 
found  the  fittest  for  the  table  have  befen  long  domesticated,  while  others  remain  always 
wild.  Birds  of  prey  are  never  eaten  among  us,  their  flesh  being  ooarse,  tough,  and  31- 
flavouT^d. 

1975.  Those  which  serve  us  as  food  may  he  divided  into  such  as  are  domesticated,  a»  the 
common  fowl,  turkey,  duck,  and  goose ;  wild  birds,  usually  termed  game,  as  the  pheas- 
ant, partridge^  grouse,  woodcock,  dec. ;  and  some  other  wild  birds,  that  are  not  coaaid- 
ered  as  game,  such  as  lark,  pigeon,  &c. 

Of  birds,  both  domestic  and  wild,  some  are  white-fleshed,  as  the  common  fowl,  toikey, 
and  pheasant ;  others  have  a  dark-coloured  flesh,  as  the  duck,  goose,  and  pigeon,  atee 
grouse,  blackcock,  &c. 

Game,  in  this  country,  is  usually  considered  as  a  luxury  rather  than  a  general  aitick. 
of  food ;  and  it  is  frequently  kept  for  some  time,  until  it  has  acquired  a  peculiar  odour, 
called  fuTMt,  and  a  certain  slightly  aromatic  bitter  taste. 

Of  aquatic  birds,  both  swimmers  and  waders,  many  are  very  delicate,  though  in  gen 
era]  they  are  disposed  to  become  fat,  and  some  have  a  rank,  fishy  taste. 

1976.  Not  only  the  fattening,  hut  the  flavour  of  hirds  is  very  much  influenced  by  the  aft 
ture  of  their  food.  Those  which  feed  upon  grains  and  vegetables,  as  the  common  fowl 
turkey,  and  pheasant,  are  the  most  delicate,  and  have  the  whitest. flesh.  Hiose  whicl^ 
live  partly  on  anim^  and  partly  on  vegetable  food,  as  ducks  and  geese,  are  brownr 
fleshed,  and  higher  flavoured ;  arid  those  which,  being  aquatic,  live  wholly  on  fish,  have 
a  taste  savouring  of  the  creatures  they  feed  upon ;  it  is  remarked  that  the  saaBO  bira 
may  be  made  to  acquire,  in  a  certain  degree,  a  peculiar  flavour  by  managing  its  food  ac- 
cordingly. If  permitted  to  go  at  large,  with  plenty  of  food,  and  under  favonrable  cir- 
cumstances, as  in  the  case  of  common  fowl  in  a  farm-yard,  they  often  get  sufficieoUy 
fat ;  but  domestic  fowls  are  generally  fattened  for  the  market,  and  sometimes  not  in  the 
way  best  calenlated  to  promote  their  health,  and,  consequently,  wholesomeaess  as  food. 
Some  wild  birds  are  migratory,  and  can  only  be  had  while  they  remain  with  ns ;  before 
the  use  of  gunpowder  these  were  caught  by  hawks  trained  for  the  purpose,  a  Bode  of 
killing  calculated  to  render  the  flesh  more  tender ;  at  present  they  are  shot,  hawking 
having  gone  out  of  use.    Some  small  birds,  as  larks,  are  caught  in  nets  and  traps. 

1977.  The  fat  of  hirds  is  not  dispersed  through  the  muscles  or  mwrUei^  as  it  is  im  quadnh 
feds ;  and  difl*erent  parts  of  the  same  bird  difilhr  Very  much  in  flavour  and  other  proper- 
ties. Every  one  knows  how  much  whiter  the  pectoral  muaclee  which  move  the  wings 
are,  when  cooked,  than  those  which  move  the  lege ;  but  the  flesh  of  the  latter  is  more 
juicy,  and,  when  tender,  from  being  young  and  well  dressed,  is  by  many  ^eforred.  The 
legs  of  the  snipe  and  the  woodcock  are  always  preferred  to  the  breast.  The  legs  of 
birds  are  more  apt  to  got  tough  and  stringy  when  old,  particularly  the  tendons  and  ligfr* 
ments ;  hence  the  greater  difficulty  in  carving  them.  The  flesh  of  birds,  particolariy 
poultry,  is  extremely  nutritions  and  easy  of  digestion ;  therefore  very  flt  for  vnleftodina- 
rians. 

197Si.  The  intemal  crga^  or  viscera  of  hirds  are  ptftly  e«ten ;  of  liiese  th0  ghttaid  is 
digested  slowly,  and  is  not  proper  for  dyspeptic  persons.  The  intestines  of  the  weed 
3ock,  called  the  trail,  when  dressed  is  considered  by  epicures  ae  a  delicate  moracd.^  The 
liver  has  a  peculiar  flavour,  from  the  bile  eontained  in  it :  by  Mme  it  is  refislied,  and 
disliked  by  others;.  The  Hver^  of  geese  fittiened  and  enormooaly  enhirged,  so  mach  tfaa 
foshinn  in  some  parts  oi'the  OontineAt,  are  really  in  a  state  of  disease ;  wd  Dr.  Pri# 
remarks  that  it  can  scarcely  be  eonaidered  sjs  free  from  danger  to  eal  them. 

197B.  The  term  potsUf^  is  appH^  to  all  kinds  <^  d^mestfo  fowls  bronght  op  in  a  lartii< 
yard.  In  Britain,  where  much  bnteher^a  meat  is  oonnaiaed,  these  are  generally  esteem 
ed  a  huniry,  and,  consequently,  are  not  reared  in  snch  oonsideraMe  quantKiea  as  in 
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Pnuice«  £0pt>  sod  some  other  coaotries,  where  it  is  used  more  as  a  oommon  article  of 
feed.  I B.  France,  poultiy  forms  an  important  part  of  the  live  stock  of  the  farmer,  and  it 
has  been  said  of  that  country  that  the  poultry-yards  supply  a  much  greater  quantity  of 
food  to  the  genUeman,  the  wealthy  tradesman,  and  the  suhstantial  fanner,  than  the 
shambles.  It  is  well  known  that  in  £gypt  it  has  been,  from  time  immemoriaU  a  consid- 
erable branch  of  rural  economy  to  raise  domestic  poultry  for  sale,  hatched  in  OTens,  by 
artificial  beat.  The  warqier  climates  are  far  more  faTourable  than  ours  for  the  purpose 
of  raising  poultry ;  and  the  same  remark  necessarily  holds  with  respect  to  this  country, 
where  the  warmest  and  driest  soils  are  best  adapted  to  this  production,  mere  especiaUy 
of  chickens  and  turkeys.  ' 

It  is  conceiTed  that  the  consolidations  of  farms,  among  other  consequences,  has  di- 
minished the  quantity  of  poultry,  and,  consequently,  enhanced  the  price.  Though  the 
gentleman,  the  yeoman,  and  the  capital  rack-renter  may  sometimes  rear  enough  for  the 
supply  of  their  own  table,  yet  it  is  not  an  object  with  them  to  produce  a  supply  for  the 
public,  and  the  business  of  breeding  poultry  for  the  market  is  either  left  to  the  cottager, 
whose  means  and  opportunities  are  too  limited,  or  to  the  little  tradesmen  and  farmers. 
When  markets  are  tcio  distant  for  the  cottagers,  their  poultry  is  purchased  by  the  hig- 
glers, who  carry  it  to  the  large  towns  for  sale. 

1980.  Hatching  chickau  by  artificial  heat  may  be  mentioned  as  one  of  the  modes  of  io- 
ereasing  food,  perhaps  deserving  of  attention.  This  method,  we  are  informed  br  Dio- 
doras  and  Aristotle,  was  practised  from  time  immemorial  by  the  Egyptians,  and  is  still 
used  in  that  country  to  a  considerable  extent.  This  art  is  practised  vefy  successfulJy 
by  the  inhabitants  of  a  village  named  Berm^,  and  by  those  who  live  at  a  small  distance 
from  it.  Towards  the  beginning  of  autumn,  the  persons  who  follow  it  as  a  trade  spread 
themselves  into  various  parts  of  the  country,  and  each  one  offers  his  services  in  mana- 
ging an  oven.  The  ovens  are  of  different  sizes,  but  generally  hold  from  40,000  to  80,000 
eggs.  Each  Bermean  engages  to  deliver  two  thirds  as  many  chickens  as  he  receives 
eggs ;  and  as  many  of  the  remaining  third  as  he  hatches  are  his  own  property.  From 
a  newspaper,  pubUshed  by  the  Egyptian  government,  it  appears  that  upward  of  seven- 
teen millions  of  chickens  are  annually  hatched  in  this  manner  in  Egypt ;  and  the  fowls, 
when  grown  up,  are  not  inferior  to  those  produced  bv  incubation. 

The  members  of  the  French  Academy,  in  the  early  and  middle  part  of  the  last  oen- 
Cory,  in  consequence  of  the  reports  of  travellers,  made  experiments  on  this  subiect, 
wider  the  direction  of  Reaumur ;  the  trials  succeeded,  and  the  details  of  the  methods 
employed  were  published  in  a  volume,  which  was  translated  into  Enslish  in  1760. 
These  experiments  were  repeated  by  various  individuals,  not  only  in  France,  but  at 
Florence,  and  in  Poland.  M.  Bonnemain,  a  physician  of  Paris,  succeeded,  in  1777,  in 
hatching  chickens  in  an  apparatus  heated  by  hot  water ;  and  it  is  said  that  chickens 
product  in  this  way  supplied  the  table  of  Louis  XIV. 

1981.  We  gt9e  the  method  used  by  M.  Bamumain,  which  is  interesting,  because  it  ap- 
pears to  have  been  the  first  example  of  the  mode  of  prgducing  a  very  uniform  degree  of 
temperature,  by  means  of  hot  water,  now  extensively  employed  in  warming  buildings. 

A  boK  io  a  woodeo  bniUJnf  w»a  constructed  for  hutching  th^  atrga,  provided  with  many  ehalTea  in  the  in- 
side, m  which  the  en*  wete  plaoed  ;*  pipes  proceeding  frooi  a  boiler  passed  between  all  the  shelvee,  and  th* 


beat  wne  kept  up  b^  the  arculaiioa  of  hot  water  through  them.    The  fire  being  lighted,  the  temperature  to 

"lien  •     •         - 


tillthe  heat  is  obtained  in  the  box  which  is  necessary  for  incttfaatioa,  which  is  about  that  of  ths  hainan 
bodj^  or  9BP;  and  thif  is  aeceitaiaed  by  a  thermometer  plsfied  in  the  box.  It  is  coerenieat  not  to  coyer,  on 
&■  nnst  day,  mote  than  the  twentieth  part  of  the  supernces  of  the  shelves,  and  to  add  eyery  day.  for  twenty 
ds^B,  na  e^MJ  qoaatity  of  eggs,  ao  that  on  the  twentj^first  day  the  qnantity  of  eggs  first  placed  will  be  for 
tte  gcenlcr  part  hatched ;  and  we  may  thns  obtain  ey«ry  day  nearly  the  same  nnmber  of  chickens ;  bat  this, 
'eaa,  may  be  oocasiooally  ro^olatod  by  the  particalar  season  of  the  year.  Dnring  the  first  da^  of  tir 
whether  natural  or  artificial,  the  small  portion  of  water  contained  within  the  substance  ot  the  egg 
ihmugli  die  pores  in  its  shell ;  this  is  replaced  by  an  equal  portion  of  air,  which  is  necessary  to 
aupyurt  tke  respmiioD  of  the  chick ;  but  as  the  atmospheric  air  which  surtDuoda  the  eggs  in  the  box  at  that 
degree  of  temperature  ia  completely  dry,  or  bat  little  humid,  so  the  chick  would  greatly  safer,  at  finally  per- 
ndx  Urom  this  xiad  bf  deaioeation,  were  not  some  remedy  nrt^Tided ;  and  thus,  in  order  that  the  eggs  may  be 

t  h  ' 


hatched  fti  the  dry  eeaaons,  the  hens  coyer  them  with  the  earth  on  the  floor  of  the  plaoe  where  they  sit 
la  artificial  iaeabetioot  to  keep  the  air  in  the  stoye  constantly  humid,  they  place  it  la  fliK  yesMla,  soch  ta 
iJalee,  filled  with  water.  VHien  the  chickens  are  hatched,  they  ard  ramoved  from  the  store,  and  carried  to 
anofhw  box  eaOed  the  cage,  where  they  are  fed  with  millet,  and  nestle  under  a  sheep's  skin  with  wool  in  it 
eospeaded  ever  them ;  this  is  called  an  artificial  mother,  and  is  to  supply  the  place  of  the  shelter  aflfbrded  by 
the  Ifcea.  They  also  separate,  by  means  of  partitions  in  the  oigo,  the  chickens  aa  they  ai«  hatched  each  day, 
in  Older  to  aMdify  their  noQrimumiit  agreeably  to  their  age.  'ne  heat  in  the  wnttr,  uid,  coneeqaently,  in  the 
^00^  ia  very  aceamtely  regulated'  by  moans  of  an  apparatus  yery  ingenious,  but  too  oampuc«,ted  to  describe  ia 
dkie^aee.    Urn  complete  details  may  be  seen  m  Gill's  '^ Techhological  Repository,**  Fib.,  18S8,  f.  70. 

ItiHL  2e<c^«  thipimic  Aes  heen  amuaed  hf  Hu  exUMltoa,  in  LoMon^  of  m  modevtty  nmlm  of  fetformmg 
tht  tmmrproe€9$,  which  appears  to  be  completely  saocenfUl.  A  large  box  ir  diyided  by  shelyes  in  the  manasr 
4f  Ihr  %aft  cJoaeta  that  are  heated  by  steam ;  each  4fiyision,  into  which  the  eggs  are  laid  in  flannel,  is  surroaaded 
ea  the  top*  bctton,  and  aides  by  steam,  and  kept  exactly  to  the  same  temneralure.  By  doors  opening  into  the 
■swjial  ttviaioiM,  the  en*  ue  perlhctl^  aocemible,  but  mast  be  turned  eyery  twenty>four  hours.  ^  tha 
f%hlnfnrh  day  the  audime  m'gn  of  lile  it  eppaiem,  by  the  &int  piping  of  the  chiuk  befng*  heard :  and  •  o  the 
twestiech  or  twentjr-first  <iey  the  ymug  creature  liberates  itself  uom  lU  prison' by  brsakiAg  the  shell  hi  a  o«» 
.'ions  manner  with  its  hill«  SLod  by  the  muscular  exertions  of  iis  limbs  emerges  into  a  new  existence.  It  is  09r 
go  eee  tihe  little  animsls  run  about  sod  peck  their  food,  which  is  ground  biscuit,  and  hard  eggs  choppeA 
lAnediatelly  after  their  biith.    Them  are  then  pat  into  a  low  glass  ease,  the  fieor  of  which  is  eoyWM 

*  A  woodcaxe^Bonaemaia'k  ippantaia  b  iasafted  la  the  Mctioa  **0a  Wsnaisg  BaiUisgi  hf  Hot  Wsler  " 
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with  gnveT ;  and  in  a  few  days  they  acquire  strength  enough  to  be  remored  into  a  laiger  iTAoe  on  <he  In 
tJao  covered  with  grvnl.  The  food  it  scattered  among  the  gravel,  and  they  feed  themselTes  frmn  the  tiine  ef 
aaving  the  egga.  Upon  the  whole,  the  piooees  of  hatching  in  this  manner  appeavs  to  be  very  aiaiple;  M 
whether  it  would  be  proAtablOi  as  a  specniation,  to  breed  up  chickens  thus  for  the  market  in  this  elioialS) 
where  die  difficulties  will  be  foun^  much  greater  than  in  Egypt,  remains  to  be  ascertained  by  an  ezperinsat, 
which,  however,  deserves  to  be  made.  In  New- York,  where  the  climate  is  severs,  they  contrive,  oy  nesii 
sf  artificial  heat,  to  make  the  hens  lay  all  the  winter,  and  likewise  breed  np  chiekeBS. 

1083.  ArtijicUU  imaibatioH  u  pntctued  among  tkt  Ckimest.  Whole  swarsBS  of  daekaare  bredaa  besfess■^ 
rounded  with  projecting  s(ag«B*  covered  with  coops  for  the  reception  of  these  birds,  which  are  taught  bj  tbe 
sonnd  of  the  whistle  to  jump  into  the  rivers  and  canals  in  search  of  food,  and  by  another  call  to  retam  to  tbcir 
lodgings.  They  are  oaoalir  hatched  by  placing  their  eggs,  as  the  ancient  Egyptians  were  wont  to  do,  in  ssmB 
ovens  or  sand-baths,  in  order  that  the  same  female  may  continue  to  lay  tggB  throogbottt  the  year;  which 
would  not  be  the  case  if  she  had  a  voung  brood  to  attend.  The  docks,  when  killed,  are  oaoally  split  ofsn, 
salted,  and  dried  in  Uie  sun,  in  which  state  they  afford  an  excellent  relish  to  rioe  or  other  vegetables. 

1984.  In  thefcUovnng  description  of  birds  employ td  asfood^  we  haye  not  considered  it  as 
essential  to  arrange  them  according  to  the  classification  usually  adopted  in  treating  of 
their  natural  history,  but  rather  according  to  their  relative  importance  JdA  food.  They 
are,  however,  also  grouped  according  to  their  natural  classes,  as  nearly  as  is  consistent 
with  our  view. 

Sect.  II.— cokkoit  ob  domestic  powl  {GaUus  Domesticus,  Linn.). 

1985.  The  tame  or  domestic  fowl,  so  common  with  us,  is  supposed  to  be  derived  from 
some  of  the  wild  species  which  are  found  in  great  plenty  in  the  forests  of  India;  but 
they  have  been  domesticated  from  time  immemorial. 

1986.  Like  other  domesticated  animals,  they  have  been  divided  into  different  breeds, 
of  which  those  most  esteemed  here  are,  the  common  dunghill  or  barn-door  fowl,  often 
white,  but  also  of  every  variety  of  colour ;  the  Dorking;  the  black  or  Poland ;  the  Ban- 
tam ;  the  game  fowl ;  and  the  Chittagong  or  Malay.  Besides  these,,  there  are  sevenL 
others  more  rare. 

1987.  The  common  durijgrhm  fowl^  known  also  by  the  name  of  the  barn-door,  white,  or 
English  breed,  is  of  a  middle  size,  and  will  become  fat  upon  the  usual  run  of  the  fiinn- 
yard,  where  they  thrive  upon  the  offals  of  the  stable  and  other  refuse,  with  perhaps  some 
small  regular  daily  feeds.  At  threshing-time  they  become  particularly  fat,  and  botb/rom 
the  full  allowance  of  corn  and  the  constant  health  in  which  they  are  kept,  by  living  in  a 
natural  state,  and  having  the  full  enjoyment  of  air  and  exercise,  they  become  the  most 
delicate  and  high-flavoured  of  all  the  varieties. 

1988.  Dorking  fowl*  take  their  name  from  Dorking  in  Surrey,  celebrated  for  breeding 
them  in  great  plenty  and  perfection.  They  are  a  large  and  handsome  variety,  and  the 
flesh  is  fine,  but  inclined  to  a  yellowish  shade.  The  lay  large  eggs,  and  the  capons  aie 
generally  made  from  this  breed,  which  has  frequently  five  toes. 

1989.  The  Poland  breed  is  black  with  white  tops.  Their  form  is  plump;  tbey  fatten 
well,  and  in  quality  they  are  similar  to  the  Dorking,  or,  rather,  superior.  I^bey  lay  abun- 
dance of  large  eggs. 

1990.  The  every-dM/,  or  Dutch  fowls,  are  smaller  than  the  above,  but  have  still  longer 
plumes,  so  large,  indeed,  that  their  feathers  should  be  cropped  occasionally,  or  they  will 
get  into  their  eyes  and  blind  them.  They  are  called  "  everlasting  layers"  m>m  the  abun- 
dance of  their  eggs. 

1991.  The  bantam  is  an  extremely  small  variety,  originally  from  India,  remarkable  on 
account  of  its  grotesque  figure,  being  generally  feathered  to  the  toes.  From  its  sise  and 
delicacy,  they  are  veiy  convenient,  as  they  may  sometimes  stand  in  the  place  of  cbickenn^ 
when  these  are  not  to  be  had ;  and  they  are  particularly  useful  for  sitting  upon  the  eggs 
of  partridges  and  pheasants,  being  good  nurses  as  well  as  layers. 

1992.  The  game  fowls  are  rather  small ;  but  the  flesh  is  beautifully  white,  and  superior 
to  that  of  any  other  variety  in  richness  and  flavour.  The  eggs  are  small  and  very  defi- 
cate ;  but  the  chickens  are  difficult  to  rear,  from  their  pugnacity  of  disposition,  for  which 
this  breed  is  so  remarkable.  Great  cruelty  has  been  exercised  with  this  animal  in  mn- 
king  them  fight ;  but  it  is  to  be  hoped  that  such  unmanly  sports  will  disappear. 

1993.  The  ChUtagonjg  is  an  Indian  breed,  and  the  largest  variety  of  the  species ;  colour, 
striped.  Their  flesh  is  coarse,  dark,  and  best  calculated  fat  soup.  They  are  good  bj- 
•rs,  but  not  steady  sitters. 

1994.  The  term  chicken  is  applied  to  the  young  female  till  they  are  four  months  old ; 
after  which  they  are  jmllets  till  they  begin  to  lay,  when  they  are  hens.  The  male  is  m 
chicken  till  he  is  three  months  old :  he  is  then  a  cock-bird  till  twelve  months  oU,  when 
he  is  a  cock.  When  deprived  of  the  faculty  of  procreation,  he  becomes  a  capon;  and  a 
female  in  the  same  condition  is  a  hen-capon. 

1995.  Though  in  general  fowls,  when  in  health,  will  become  sufficiently  fat  by  hating  fltntf 
jffood,  unth.  air  and  exercise,  yet  they  are  commonly  fattened  for  the  London  market. 
The  means  usually  employed  are,  to  keep  them  in  confinement,  with  abundance  of  food, 
and  little  light ;  so  that,  in  fact,  they  have  nothing  to  do  but  to  eat.  It  is  a  common  pra^ 
tioe  with  some  housewives  to  coop  their  barn-door  fowls  for  a  week  or  two,  under  the 
notion  of  improving  them  for  the  table,  and  increasing  their  fat :  a  practice  which,  how- 
ever, seldom  succeeds,  since  the  fowls  generally  pine  for  their  loss  of  liberty;  and. 
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iliglilitig  their  food,  kwe  instead  of  gaining  additional  flesh.    Soeh  a  peiiod  is,  in  (hot, 
too  short  for  them  to  become  accustomed  to  confinemont. 

1996.  FowU  are  ^eneraOy  fattened  by  being  confined  in  coope  for  eeveral  week$.  The  pri* 
Tatioo  of  light,  by  mdinihg  fowls  to  a  constant  state  of  repose,  except  when  moved  by 
the  appetite  for  food,  promotes  and  accelerates  obesity ;  but  such  a  sUte,  observes  Mr. 
Mowbray,  obtained  in  this  way,  cannot  be  a  state  of  health,  nor  can  the  flesh  of  aninuda 
so  fed  equal,  in  flavour,  nutriment,  and  salubrity,  that  of  the  same  species  fed  in  a  more 
natural  way.  Economy  and  market  interest  may,  perhaps,  be  best  answered  by  the 
place  of  darkness  and  close  confinement ;  but  a  feeder  for  his  own  table,  of  delicate  t^sto, 
and  ambitious  of  furnishing  his  board  with  the  choicest  and  most  salubrious  viands,  will 
declare  for  the  natural  mode  of  feeding ;  and  in  that  view,  a  feeding-yard,  gravelled  and 
toifed,  a  room  being  open  all  day  for  the  fowls  to  retire  in  at  pleasure,  will  have  a  ded* 
ded  preference,  as  the  nearest  approach  to  the  barn-door  system. 

1997.  Some  places  are  remarkable  for  the  feeding  of  poultry :  North  Chapel  and  Kinsford, 
in  Sussex,  are  mentioned  by  Rev.  Arthur  Young.  Barley  and  wh^t  meal  are  the  bases 
or  chief  ingredients  in  all  fattening  mixtures  for  chickens  and  fowls ;  but  in  Sussex  the 
food  given  them  is  ground  oats  made  into  gruel,  mixed  with  hog's  grease,  sugar,  pot- 
liquor,  andtniik ;  or  ground  oats,  treacle  and  suet,  sbeeps*  plucks,  dec.  With  these  mix- 
tures they  are  crammedj  and  kept  in  a  ooop  for  a  fortnight,  when  they  become  fat,  and 
are  sold  to  the  higglers.  Some  of  these  fowls,  when  full  grown,  have  been  known  to 
weigh  seven  pounds  aod  more.  Oakingham  in  Berks  is  another  place  famoos  for  fatten- 
ing fowls.  The  method  employed  is  nearly  the  same  as  has  been  just  mentioned.  If 
kept  too  long  upon  this  food,  fever  is  induced  by  a  constant  state  of  repletion,  which 
renders  the  flesh  red,  and  frequently  kills  them.  It  appears  utterly  contrary  to  reason, 
that  fowls  fed  upon  such  greasy  and  impure  mixtures  can  produce  flesh  and  fat  so  firm, 
delicate,  aod  wholesome  as  those  which  are  fattened  upon  more  simple  and  substantial 
food.  In  the  system  of  cramming  there  are  sometimes  cruel  practices,  with  the  men- 
tion of  which  we  do  not  wish  to  stain  our  pages.  It  is  remarked  by  the  best  judges  that, 
where  artificial  feeding  is  required,  the  best  method  is  to  have  feeding-houses  construct- 
ed, warm  and  airy,  with  dry  floors  covered  with  sand  and  gravel,  and  kept  very  clean ; 
Ibod  should  be  given  in  abundance,  but  of  a  natural  and  simple  kind,  made  of  grain,  oat- 
meal, milk,  boiled  potatoes,  bread,  and  sometimes  mixed  with  a  little  gripping,  not  more 
than  twice  a  day,  so  as  to  preserve  perfect  health.  The  counties  of  England  most  pro- 
ductive of  poultry  are  Norfolk,  Surrey,  Sussex,  He'ts,  Devon,  and  Somerset.  Spring 
is  the  best  season  for  breeding  chickens ;  but  the  attempt  to  rear  winter  chickens  in 
this  climate  seldom  succeeds.    The  spring  pullets,  properly  fed,  are  particularly  fine. 

1996.  In  the  ommon  of  physicianSf  both  ancient  and  modern^  the  flesh  of  the  chicken,  at 
three  months  old,  is  the  most  delicate  and  easy  to  digest  of  all  other  animal  food ;  thence 
it  is  the  best  adapted  for  the  stomach  of  invalids,  or  the  constitutionally  weak.  Age 
makes  a  striking  difference  in  the  flesh  of  fowls ;  after  twelve  months  it  becomes  tougher 
and  more  insoluble ;  the  male,  indeed,  at  that  age,  is  only  fit  fur  making  soup,  while  the 
pullet  is  still  exceUcnt,  although  a  more  substantial  viand  than  the  chicken.  While 
young  the  cock  and  hen  are  equally  delicate.  The  capon,  when  not  made  excessively 
lat,  has  been  esteemed  one  of  the  greatest  delicacies,  preserving  the  flavour  and  delicacy 
of  the  chicken  with  the  juicy  maturity  of  age. 

T!ht  mode  of  killings  by  drawing  or  stretching  the  neck,  when  unskilfully  performed,  it 
may  be  proper  to  mention,  is  productive  of  great  and  unnecessary  suffering  to  the  animal : 
sufficient  force  should  be  used  to  break  the  spinal  cord,  othenvise  death  does  not  ensue 
immediately. 

The  common  fowl  belongs  to  the  order  GalUnct,  or  gallinaceous  birds,  which  also  compre- 
hends the  turkey,  pheasant,  partridge,  bustard^  peacock,  and  quail. 

Sacnov  III.-~oirimA  fowl  {Melsagris  Numidia,  Linn.)- 

1999.  Tliis  bird  is  so  named  because  first  brought  fVom  Africa,  where  only  it  is  wild 

in  great  abundance.    In  a  state  of  nature  these  birds  are  gregarious,  and  are  seen  in 

flocks  of  two  or  three  hundred :  they  delight  in  marshy  places,  but  always  perch  at  night 

upon  high  trees,  or  in  dry  situations.    They  are  about  the  siae  of  the  common  hen,  hot 

stand  higher  on  the  legs.    Though  domesticated,  they  retain  much  of  their  wild  nature, 

aod  are  apt  to  wander.    They  lay  very  abundantly,  and  their  eggs  are  excellent.   They 

ace  not  so  white  in  the  flesh  as  the  common  fowl,  but  more  inclined  to  the  colour  of  the 

pibeaaant ;  and,  like  it,  the  taste  is  savoury,  and  it  is  easy  of  digestion ;  by  many  they  are 

considered  as  a  good  sustitute  for  the  pheasant    They  are  excellent  for  the  table,  haymg 

soooewhat  of  the  same  flavour,  and  they  are  in  season  when  game  is  going  out. 

SscnoN  lY. — TUBKBT  {^MeUogris  GoUipavo,  Linn.). 

9000.  This  excellent  bird  is  a  native  of  America  only.  It  was  introduced  mto  Europe 
from  Mexico,  and  imported  into  England  from  Spain  about  1534,  in  the  reign  of  Henry 
rUL,  since  which  time  they  have  been  successfully  bred  here,  but  were  so  rare  in  France, 
Oat  the  first  which  was  eaten  in  that  kingdom  appeared  at  the  nuptial  feast  of  Charias 

IX.,  in  1570. 

Qaa 
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aoai.  Tht  toild  hLrhey  abound*  at  pretent  in  some  parts  of  America,  but  haa  bccaaw. 
more  scarce  since  the  country  haa  been  cleared  of  wood.  In  March  they  get  so  fat 
that  they  cannot  fly  more  than  three  or  four  hundred  yards,  and  are  soon  run  down  by 
a  horseman.  In  the  urtTrefiuented  parts  bordering  on  the  Mississippi,  they  may  be 
shot  with  a  pistol.  In  this  state  they  are  bla^,  or  a  beautiful  bronze  and  ^reen ;  bul 
domestication  produces  considerable  variety  in  their  colour.  The  usual  weight  of  the 
wild  turkey  is  about  thirty  pounds :  it  frequents  swnmpe,  but  repairs  to  the  woods  to 
roost,  and  feeds  upon  berries,  aooms,  and  other  wild  fruity  as  well  as  herbs.  Their  flesh 
is  ei^ceUent. 

3009.  Thgrt  arc  three  vMrieHee  in  this  eaugUry.:  tb^  bUjc1c>  the  copper  or  speckled,  and 
the  white.  The  black  is  the  nearest  to  the  natnral  stock,  and  is  larger  and  more  hardy. 
These  abound  in  Norfolk,  and  are  eateemnd  superior  to  others ;  they  often  weigh  fif. 
teen  pounds,  particularly  when  crossed  by  the  large  Virginian.  It.  is  said  that  their 
superiority  is  chiefly  owing  to  the  diynoss  of  the  soil  in  that  district ;  they  are  brought 
up  by  every  little  fiuij^er  in  the  county,  which  furnishes  the  largest  supply  to  the  Lon- 
don market ;  but  they  do  muchmischief  to  the  field  crops,  which  prevents  many  fanners 
in  other  parts  from  keeping  them.  The  white  variety  is  rare  here,  though  common  in 
France. 

2003.  ThAfluk  of  the  turkey  is  white,  tender,  delicate,  nutritive,  and  restorative,  of 
excellent  flavour,  and  more  dense  and  substantial  than  that  of  the  chicken.  Age  pro- 
duces a  similar  eflTect  as  in  the  chicken :  when  old,  it  is  good  for  little  except  stewing. 

The  usual  mode  of  killing  this  bird  is  tedious :  it  is  bled  to  death  by  dividing  Uie 
blood-vessels  under  the  t<mgue,  the  object  of  which  is  said  to  be  to  make  the  flesh  whiter 
by  extracting  the  blood.  The  method  may  appear  cruel»  but  it  does  not  appear  that 
bleeding  to  death  is  attended  with  much  pain  to  any  animal 

Sect.  Y.— PRBisAirr  {"Phananut  eolekieus,  Linn.). ' 

2004.  This  beautiful  bird,  adorned  with  rich  and  splendid  plumage,  is  of  the  same 
ffenus  with  the  common  fowl,  and  crows  not  unlike  the  cock.  It  is  said  to  have  been 
discovered  by  the  Argonauts  on  the  banks  of  the  Phasis,  near  Mount  Ararat,  in  their 
expedition  to  Cholchis,  whence  the  name ;  and  so  highly  was  it  thought  of  by  the 
Greeks,  that  when  Crcesus,  king  of  Lydia,  seated  on  his  throne  in  all  the  pomp  of  east- 
ern splendour,  asked  Solon,  then  his  guest,  whether  he  had  ever  seen  such  magnificence 
before,  the  philosopher  replied  that  he  had  seen  the  beautiful  plumage  of  the  pheasant, 
which  he  thought  superior.  The  common  European  or  English  pheasant  has  been  long 
naturalized  in  the  warmest  and  most  woody  counties  of  England,  and  is  brown,  with 
less  brilliancy  of  colouring  than  some  foreign  varieties  which  have  lately  been  intro- 
duced as  fancy  breeds,  such  as  the  gold  and  silver  pheasants,  natives  of  China,  the 
ring-necks,  natives  of  Tartary,  the  Bohemian,  &c.  The  golden  pheasant  is  the  lars^t 
and  most  hardy* 

2005.  The  common  pheagante  are  much  prized  in  parka  for  their  beautiful  plumage,  and 
are  carefuUy  protected  as  game  on  account  of  the  delicacy  ana  fine  flavour  of  that  fleek.  They 
feed  upon  all  sorts  of  insects,  like  the  peacock,  as  also  upon  small  fruits  and  seeds,  and 
require  woods  to  shelter  them.    The  cock  is  voracious  and  cruel. 

2006.  They  may  be  domesticated,  though  not  easily ;  but  the  flesh  of  those  brought  up 
in  the  house  is  not  ooipparable  to  that  of  the  wild  pheasant.  Upon  this  bird  M.  Ude 
observes :  "  It  ia  not  often  that  pheasants  are  met  with  possessing  that  exquisite  taste 
which  is  acquired  only  by  long  keeping,  as  the  damp  of  this  climate  prevents  their  being 
kept  80  long  as  they  are  in  other  countries.  The  hens,  in  general,  are  the  most  delicate. 
The  cocks  show  their  ag9  by  their  spurs.  They  are  only  fit  to  be  eaten  when  the  blood 
begins  to  run  from  the  bill,  which  is  coounonly  six  days  or  a  week  after  they  have  been 
killed.  The  flesh  of  the  pheasant  is  white,  tender,  and  has  a  good  flavour,  if  you  keep 
it  long  enough ;  if  not»  it  has  no  more  than  a  common  fowl  or  hen."  It  is  in  season 
fnm  October  to  Febniaxy»  is  best  a  year  old,  and  fat.  This  bird  is  very  common  in 
France,  and,  before  the  Revolutipn«  used  to.  be  a  great  nuisance  to  the  farmers,  even 
near  to  Paris* 

SsoT.  VI.— PABTUD0B  {Tetroo  Perdrix), 

2007:  Partridges  are  to  bef(mn4  inaU  the  temperate  countries  in  Europe,  but  are  una- 
ble to  sustain  ngorous  cold  or  intense  heat :  they  are  most  abundant  in  the  Ukraine. 
They  were  formerly  so  common  in  France  that  the  cultivators  were  obliged  to  sow 
three  or  four  times  the  corn  that  was  necessary  to  raise  a  crop,  so  destructive  are  they 
to  the  grain.  They  delight  in  the  conceabpent  of  corn-fields,  feeding,  like  the  pheasant, 
upon  insects  and  seeds,  and  are  particularly  fond  of  wfld  mustard.  When  the  winter 
comes  on,  they  retire  to  the  upland  meadows,  and  hide  themselves  among  the  grass. 
The  partridge  is  a  timorous  and  siinple  bird,  and  is  easily  taken :  it  has  npl  been  domes- 
tioated,  though  it  might  be  reared  like  the  pheasant. 

9009.  It  is  not  eqiiat  in  poini  offlamoar  to  grouse,  but  is  eonsidfired  as  a  4a^2c  huatry  ia 
£n(jbnd.  Partridges  should  be  chosen  young ;  old  birds  are  good  for  nothing :  whem 
young,  they  are  generally  distinguished  by  a  dark-coloured  bill  and  yellow  legs ;  as  thegf 


^  older,  Hub  leg*  torn  grajr.  There  is  a  red-legged  pmtridge,  but  it  is  rare  in  Englaad. 
The  eeaeon  for  tiie  oommoa  partridge  is  (torn  September  to  Febraary.  Partndgee» 
whea  yoaag»  ooTej  togetber,  and  tbue  the  sportsmao  often  shoots  several  at  oace^ 

Sect.  VIL — buatakd  {OtU  T^urda,  Linn.)* 
9009.  m»  is  the  largest  Und  bird  of  Europt^  the  male  weighing  from  twenty-five  to 
thirty  pounds,  and  is  a  native  of  EngUmo.  There  were  formerly  flocks  of  bustarda 
in  forty  or  fifty,  in  this  ooontry,  upon  the  wastes  and  in  the  woods*  particularly  in  Nor« 
folk,  Gafflbndgeshire,  and  Dorset,  as  well  as  in  various  parts  of  Scotland ;  but  thegr 
are  now  very  rarely  seen  wild  here,  though  still  common  on  the  coasts  of  the  Mediter^ 
raoeaa.  The  bastard  runs  with  great  rapidity,  so  as  to  elude  the  pursuit  of  common 
dogs,  but  (alls  a  Tictim  to  the  greyhound,  which  often  overtakes  it  before  it  can  com- 
neooe  its  fligiiif  the  preparation  for  which,  in  this  bird,  is  slow  and  laborious,  and  it 
lies  with  great  difficulty.  The  hunting  of  the  bustard  was  an  ancient  diversion.  The 
bead  and  neck  of  the  male  are  ash-coloured  ;  the  back  barred  tranaversely  with  black ; 
the  belly  is  white.  Their  flesh  has  been  ever  held  most  delicious,  and  they  feed  princi- 
pilly  upon  grapes,  grain,  and  worms.  The  male  is  distinguished  by  a  circumstance 
wanting  in  the  feooale,  which  is  the  possession  of  a  large  pouch  from  the  throat  to  the 
breast,  capable  of  holding  several  pints  of  water.  They  are  bred  occasionally,  feeding 
like  the  turitey ;  and  it  would  appear  that  they  are  an  object  peculiarly  deserving  of 
attention  with  regard  to  propagation  and  increase,  as  it  is  probable  that  its  flesh  will 
w«U  repay  the  expense  of  its  food.  Bustards  are  sometimes  to  be  had  in  Paris,  but 
they  are  expensive  fare,  costing  generally  4/.  or  5/.  each.  Captain  Cook  discovered  a 
piTodigioas  nonriier  of  them  in  a  bay  of  Au&tralia,  which  is,  in  consequence,  named 
Bastard  Bay.  Besides  this  large  species,  a  smaller  species  sometimes  appears  in  £ng 
land  (O.  tntna)  not  larger  than  a  pheasant 

Skct.  YIII. — QUAIL  {Tetrao  CotunUx,  Linn.). 

2010.  TTds  bird  is  a  nathe  of  tke  East,  and  abounds  in  the  Greek  islands  of  the  Archi- 
pelago, and  in  Italy.  It  also  inhabits  Egypt,  and  formed  one  of  the  supplies  which  the 
Israefites  obtained  while  in  the  wilderness.  Quails  are  birds  of  passage,  and  migrate 
from  warmer  regions  in  the  spring  to  colder  in  autumn.  It  may  be  said,  indeed,  to  be 
a  nniversal  inhabitant  of  the  old  Continent^  but  not  of  the  new. 

2011.  Quails  are  found,  though  rarely,  in  England;  some  entirely  quitting  it,  others 
shifting  their  quarters  from  one  country  to  another,  and  sheltering  themselves,  on  the 
approach  of  winter,  among  the  woods  near  the  sea- coast.  They  are  not  domesticated 
here,  and  may  be  reared  and  preserved  in  the  same  manner  as  the  pheasant  and  par- 
tridge ;  their  food  is  nearly  the  same  as  that  of  the  latter  bird :  when  wild,  they  frequent 
corn-fields  and  meadows,  and  are  ensnared  by  sounding  a  quail-pipe,  an  instrument 
made  to  imitate  the  voice  of  the  ben.  They  are  very  abundant  in  France,  and  are 
caught  in  snares,  and  sent  both  to  Paris  and  to  the  London  market.  The  island  of  Capri, 
near  I^aples,  produces  such  vast  numbers  of  them,  in  consequence  of  its  bishop's 
income  having  been  formeriy  paid  from  the  profits  arising  from  them,  that  the  island  is 
Bometimea  caUed  the  Bishopric  of  Quails.  So  many  as  800,000  hare  been  taken  near 
to  Naples  in  one  day ;  and  Buflbn  states  that  sometimes  clouds  of  them  are  seen  on 
the  French  coast  They  are  sometimes  imported  from  Turkey  and  the  Greek  islands, 
ffreserred  in  fAt  or  elarified  butter.  With  us,  they  are  occasioiially  seen  alive,  fattening 
in  cages ;  and  at  the  poulterers*  they  sell  for  three  shillings  each.  Some  i>er8ons 
esteem  them;  but  M.  Ude  says,  **^Qnails,  in  my  opinion,  have  no  flavour;  it  is  only 
their  rarity  that  makes  them  fashionable."  They  are  good  only  when  fat.  This  bird 
was  provertrial  among  the  ancient  Greeks  as  captious  and  quarrelsome ;  and  quail  fight- 
ing was  one  of  the  ^orts  of  the  Athenians,  as  it  is  among  the  Chinese  in  the  present 
day. 

Sect.  IX. — pxacook  {Paw  CristatUSf  Linn.)* 
a0i2L  This  heeuiifid  and  maUstic  bird  is  a  native  of  India^  and  is  (bund  in  a  wild  state 
ia  Java  and  Ceylon,  where  they  perch  upon  trees  like  the  turkey  in  America.    When 
the  coiM|HeTing  Alexander  led  bis  armies  into  the  peaceful  plaios  of  India,  he  is  said  to 
have  been  so  struck  by  the  sight  o(  the  peacock  in  the  full  magnificence  oif  its  plumage 
Uuki  ha  IbrtNde  any  one  to  destroy  them  under  pain  of  death :  but  its  antiquity  we 
Jeani  from  the  history  of  King  SoUHBOon,  and  the  choice  of  the  goddess  Juno,  who  re- 
g»gded  it  as  her  fsTourite  bird.    The  peacock  has  been  introduced  on  the  table  by  the 
aaeieiUB  as  weU  aa  by  the  moderns,  but  rather  as  a  showy  and  ornamental  dish,  being 
prtoarrrnri  in  some  of  its  fine  plumage. 

3013.  Thejtesk  is  coarse  and  iU-coloured,  and  is  scarcely  ever  eaten  in  these  times. 
JU  tk/peejesLTB  old  the  splendid  tail  is  complete ;  and  it  lives  to  the  age  of  twenty  yeaia. 
Its  chief  value  ia  aa  an  ornament  to  pleasure'^rouBds,  where  it  is  nsefal  ia  destroying 
reptiles. 

SsoT.  X.— bwAK  {Oygnus  MoMsuehUf  Linn.). 
S014.   It  is  now  known  that  tke  isild  swan  (Cygnus  ferus)  is  a  disHnct  species  from  Hi 
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tame  bird  of  the  tame  name.  The  trachea  or  windpipe  in  tho  latter  ia  eimple  and  atral^ ; 
but  in  the  wild  swan,  after  entering  the  chest  a  little  way,  it  is  refiecteid  from  thence  in 
the  form  of  a  trumpet,  and,  again  returning,  divides  into  two  branches.  This  structure 
enables  the  bird  to  make  the  powerful  note  which  it  utters  in  its  flight,  and  which  can 
be  often  heard  when  the  bird  itself  is  so  high  as  to  be  invisible. 

2016.  Tke  toild  swan  is  gregarious  and  migratory.  It  visits  Britain  occasionally,  and 
may  be  seen  resting  in  flocks  of  five  or  six,  but  does  not  remain  here  long.  It  is  rather 
smaller  and  more  slender  in  its  form  than  the  tame  species.  The  flesh  of  the  wild  swan 
is  not  only  eatable,  but  is  held  in  much  consideration  in  the  North  of  Europe  and  in 
America. 

S016.  The  tame  swan  is  chiefly  esteemed  with  us  as  a  favourite  ornament  in  sheets  ol 
water  in  parks ;  for  its  flesh  is  ill-flavoured  except  when  they  are  young,  or  cygnets, 
when  it  resembles  the  pigeon  in  taste.  It  is  remarkable,  however,  that  the  Romans  con- 
sidered the  swan  as  a  great  delicacy,  while  the  flesh  of  the  goose  was  reckoned  by  them 
impure  and  indigestible.  , 

2017.  Informer  times  the  swan  was  served  up  at  every  great  feast  in  England  as  a  diah 
of  state,  when  the  elegance  of  the  table  was  measured  by  the  size  and  quantity  of  the 
cheer :  cygnets  were  fattened  at  Norwich  for  Christmas  fare. 

Sbct.  XI. — 0O08B  {Afiser  Domestieus). 

2018.  The  goose  is  pretty  generally  spread  over  the  globct  being  met  with  in  Arabia, 
Persia,  North  America,  Lapland,  ana  Iceland.  The  colour  of  the  wild  goose  is  uniformly 
gray,  and  the  taste  of  the  flesh  strong  and  fishy.  It  frequents  the  fens  of  Lincolnshire 
and  other  places,  and  breeds  there  in  the  summer ;  they  appear  there  in  large  flocks,  and 
are  migratory.  They  are  easily  tamed  and  domesticated,  which  produces  a  change  in 
the  colour  of  their  plumage,  no  two  being  then  exactly  alike,  though  the  predominating 
colour  is  white.  ' 

2019.  The  varieties  of  the  goose  are  very  great  in  different  parts  of  the  world;  hut  we 
have  only  one  species  m  England  in  common  use,  which  appears  to  be  an  English  breed. 
The  Chinese  and  the  Canadian  goose  are  kept  sometimes,  but  only  for  ornament,  in 
pleasure  grounds. 

2020.  The  best  geese  in  England  are  probably  to  be  found  on  the  borders  Of  Suffolk  and 
Norfolk,  and  in  Berkshire ;  but  the  largest  flocks  are  kept  in  the  fens  of  Lincolnshire 
and  Cambridge,  many  persons  there  having  1000  breeders.  Geese,  being  aquatic  birdst 
thrive  best  when  they  have  access  to  water,  as  in  fens,  marshes,  and  grassy-margined 
pools.  Vast  droves  are  sent  from  the  fens  every  year,  to  be  fattened  by  the  London 
poulterers.  Besides  these,  prodigious  numbers  are  kept  all  over  the  kingdom,  on  com- 
mons, in  farmyards,  and  by  cottagers.  Part  of  these  provide  themselves  with  food  in 
the  summer  and  harvest,  when  they  are  turned  in  among  the  stubble  to  fatten  upon  the 
scattered  grain. 

2021.  The  natural  food  of  toild  geese  is  chiefly  of  an  animal  nature ;  but  the  tame  goose 
feeds  upon  vegetables,  as  grass,  corn  of  all  kinds,  with  garden  vegetables,  raw  or  boiled. 
They  are  easily  fattened  by  allowing  them  plenty  of  fo^  and  liberty.  In  some  places  it 
is  the  custom  to  cram  them ;  and  cruel  methods  are  employed  in  France  and  Germany 
to  produce  large  and  fat  livers,  fVom  which  are  prepared  the  celebrated  pUis.  We  are 
informed  by  Mrs.  TroUope,  that  "  There  is  one  much-prized  delicacy  that  never  fails  at 
Vienna ;  the  p&ti  defoie  gras  seems  to  be  considered  as  indispensable.  Out  of  twenty- 
one  dinner  tables,  I  have  missed  it  but  at  two ;  and  as,  moreover,  no  ball-supper  is  con- 
sidered as  perfect  without  it,  the  number  of  invalided  geese  must  be  greater  than  it  is 
agreeable  to  think  of."  Some  prefer  a  goose  entirely  fattened  on  the  stubble,  granting 
it  to  have  been  previously  in  good  case ;  an  over-fattened  goose  is  too  oily  for  delicate 
flavour.  When  required  to  be  fattened,  feeding-houses  are  best,  where  they  may  be  giTen 
oats,  pease,  and  bean  meal,  pollard  mixed  with  the  skimmed  milk  with  plenty  of  water, 
and  clean  beds  of  straw. 

2022.  The  goose,  though  apparently  a  stupid  birdf  is  roused  by  the  tea^t  noise  in  the  night, 
and  the  immediate  cackling  converse  which  they  begin  to  hold  in  the  approach  of  appiB- 
hended  danger  is  considered  as  a  valuable  safeguard,  a  memorable  example  of  which  ^vas 
their  saving  the  Capitol  of  Rome  from  an  attack  by  the  Gauls. 

2023.  'f^hough  greatly  relished  by  tome  persons  as  food,  it  is  not  a  universal  faTOurite. 
The  flesh  abounds  in  flavour,  and  is  considered  to  l>e  highly  stimulant.  When  young  it 
is  tender,  but,  in  general,  it  is  only  adapted  for  good  stomachs  and  powerful  digestion,  and 
should  be  sparingly  used  by  the  sedentary  and  weak,  and  by  persons  subject  to  cutaneofoa 
diseases.  Its  strong  flavour  is  by  some  thought  to  require  modification  by  stufling  ^irlth 
sage  and  onions,  though  others  relish  it  only  when  this  is  not  demanded.  From  ttie 
various  parts,  however,  many  savoury  dishes  are  prepared,  for  which  we  refer  to  tlie 
receipts  on  that  subject.  The  fat  is  reckoned  peculiarly  subtle,  penetrating,  and  reaolv- 
ent,  and  is  usually  preserved  for  domestic  applications. 

2024.  The  average  tveight  of  the  large  kind  of  geese  is  from  nine  to  fifteen  pounds,  and 
instances  have  been  known  of  their  weighing  thirty  pounds  when  fully  fattened ;  bat  the 
•mailer  breeds  are  preferable  for  the  tahlo 


BIXM.  431 

If  if  generaify  eoTuidered  that  geese  are  in  the  greatest  perfection  about  HHehadmat, 
because  then  they  have  had  the  feeding  upon  the  stabble  ailer  haryest ;  but,  says  Dr. 
Kitchener,  though  **  a  Michaelmas  goose  is  as  famous  in  the  mouths  of  the  million  as  the 
minced  pie  at  Christmas,  yet  for  those  who  eat  with  delicacy  it  is  at  that  time  too  full' 
grown.  The  true  period  when  the  goose  is  in  the  highest  perfection  is  when  it  has  just 
acquired  its  iull  growth,  and  not  begun  to  harden.  If  the  March  goose  is  insipid,  the 
Michaelmas  goose  is  rank ;  the  tine  time  is  between  both— from  the  second  week  in  June 
to  the  first  in  September.** — CwA'e  Oracle. 

In  England  the  goose  is  sacred  to  St.  Michael :  in  France  to  St.  Martin.  The  Michael- 
mas goose  is  said  to  owe  its  origin  to  Queen  Elizabeth^s  dining  on  one  at  the  table  of  an 
English  baronet  on  that  day  when  she  receiyed  tidings  of  the  dispersion  of  the  Spanish 
Armada,  in  commemoration  of  which  she  ordered  the  goose  to  make  its  appearance  every 
MJebaelmas. 

2090.  Geese  are  eaUed  green  till  they  are  four  months  old.  They  are  roasted  with  pep- 
per and  salt  only,  instead  of  being  stuffed  with  sage  and  onion  like  full-grown  geese. 
These  are,  of  course,  early  in  the  season,  when  the  price  is  high. 

3027.  Geese  are  in  same  places  dried  and  smoked :  the  smoked  geese  of  the  Orkneys  used 
to  be  famous ;  at  present  they  are  little  used. 

2028.  It  is  not  altogether  on  account  of  their  use  as  food  that  this  bird  is  valuable ;  their 
feathers,  their  down,  and  their  quills  have  long  been  considered  as  articles  of  more  im- 
portance, and  from  which  their  owners  reap  more  advantages.  In  this  respect,  the  poor 
creatures  have  not  been  spared:  urged  by  avarice,  their  inhuman  masters,  in  some 
places,  appear  to  have  ascertained  the  exact  quantity  of  plumage  of  which  they  can  bear 
to  be  robbed,  without  being  deprived  of  life.  Mr.  Pennant,  in  describing  the  methods 
used  in  Lincolnshire,  in  breeding,  rearing,  and  plucking  geese,  says  they  are  plucked 
five  times  in  the  year ;  firet,  at  Lady  Day  for  the  feathers  and  quills ;  and  this  business 
is  renewed,  for  the  feathere  only,  four  times  more  between  that  and  Michaelmas  :  he 
adds,  that  he  saw  the  operation  performed  upon  goslings  of  six  weeks  old,  from  which  the 
feathers  of  the  tails  were  plucked ;  and  that  numbers  of  them  die  when  the  season  after- 
ward proves  cold.    We  will  not  vouch  that  this  is  the  present  practice. 

2029.  The  Canada  goose  is  so  numerous  in  Hudson*8  Bay  as  to  form  a  principal  part 
of  the  food  of  the  English  there,  who,  in  favourable  years,  salt  and  barrel  vast  quantities 
of  them.  Tiiey  are  chiefly  taken  by  the  Indians,  who  have  the  talent  to  imitate  their 
cackling,  and  thus  decoy  them  within  reach  of  their  shot.  Captain  Ross  describes  them 
as  of  exquisite  flavour.    Their  feathers  are  sent  to  England. 

2030.  The  so-caUed  Solan  goose  is  frequently  eaten  in  the  Hebrides  of  Scotland ;  biit 
their  flavour  partakes  of  that  of  their  fishy  food.;  this,  however,  they  loose  when  they  are 
ulted  and  smoked  for  winter's  store ;  in  that  state  they  are  muc*!  relished  by  the  inhab- 
itaiits.    We  may  just  observe  that  this  bird  is  not  arranged  by  laturalists  in  the  genua 

;  it  is,  in  fact,  not  a  goose,  but  a  pelican  {Pelieanus  Bassanus). 


Sect.  XII. — duck  {Anas  Busehusy  Linn.). 

S031.  The  diAl  is  a  native  of  Britain,  and  frequents  the  edges  and  banks  ef  lakes  in 
most  parts  of  Carbpe.  The  tribe  called  anas  of  Linnaeus  is  very  extensive,  and  com- 
prehends several  families  of  aquatic  birds,  as  the  swan,  goose,  duck,  teal,  and  widgeon, 
distioguisbed  by  being  web-footed,  and  ha.ving  a  flat  bill  with  the  edges  divided  into 
teeth. 

2032.  The  wild  duck  makes  its  summer  abode  in  the  desolate,  fenny  parts  of  our  island ; 
and  when  the  severity  of  winter  deprives  them  of  food,  necessity  forces  them  to  retire 
towards  the  sea  in  numerous  flights,  where  they  find  water  unfrozen,  and  where  they 
remain  till  the  return  of  summer.  The  flesh  of  the  wild  duck  is  not  so  general  a 
favourite  as  that  of  the  tame  bird ;  when  they  are  take/i  on  the  seacoast  they  have  usu- 
ally more  or  less  of  a  fishy  flavour ;  but  those  from  the  fens  of  Lincolnshire  are  free 
from  that  rankness,  and  have  a  fine,  rich,  gamy  taste :  these  are  much  esteemed  as 
being  very  savoury,  and  are  sold  by  the  poulterers  in  London,  at  a  reasonable  price,  in 
the  season.    There  are  many  varieties  of  the  wild  duck  in  foreign  countries. 

2033.  Great  numbers  of  wild  ducks  are  taken  by  a  singular  contrivance  called  decoys^ 
which  are  places  into  which  they  are  allured  by  ducks  bred  up  for  the  purpose.    These 
decojs  consist  of  a  pond  surrounded  by  wood  in  a  marshy  country.    From  the  pond 
several  canals  lead  in  diflerent  directions,  and  terminate  in  a  narrow  ditch  that  is  closed 
at  last  with  a  funnel  net.    Over  these  canals  are  arched  hoops,  and  upon  them  a  con- 
tinued netting.     The  wild  ducks  settle  on  the  pond  to  feed,  and  the  decoy  man  is  con- 
cealed behind  a  screen  of  reeds.    The  decoy  ducks  are  trained  so  as,  to  lead  the  way  ic 
search  of  fooA  into  the  canals,  and  the  wild  birds  follow ;  the  decoy  man  then  appears, 
and  drives  them  fartfier  up,  where  ultimately  they  are  taken  in  the  nets  in  great  num- 
bers.    There  are  many  of  these  decoys  in  the  fens  of  Lincolnshire,  from  which  the  I#on- 
don  market  is  supplied. 


oiksT  methods  of  cateking  wild  duek»t  the  ingenioai  mode  ao  eh«no|«Titti'c  of  the  Chinen  may  Iw 
Lars^e  hollow  goardt  are  puipoeelr  thrown  into  the  water  in  gieat  nomberB,  and  allowed  to  floul 
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iboat.    Th«  Inrds  being  *^  l^ns^  aoourtoiiMd  to  approach  them  vth  impunitr,  their  craCara 

■elvee  by  placinr  nmUar  goarda  over  tbeir  heada,  with  holes  to  see  and  breAthe  tbrooch,  very  arneh  hi  tiki 

manner  of  a  helmet.    Then,  wading  quietly  along  the  shallow  waters,  they  have  only  to  ^»pro«ch  tka  boll 


gently,  «nd  pull  them  uider  water  by  their  legs  in  suooeasioD.    The  same  method  is  pnctiaed  by  the 
caalndtaaa. 

2034.  Tcnu  ducks  are  well  known  to  be  greedy,  and  not  nice  feeders.  Tbey  require 
a  miztare  of  aniraal  with  vegetable  food,  being  aocustonied,  in  the  natural  state,  to  live 
on  wtrms,  which  they  are  always  seeking  for  in  the  water.  They  will  eat  flesh  aqd 
garbage  of  any  kind  ;  but  water  insects,  vegetables,  com,  and  pulse,  are  tbeir  proper 
nutriment.  If  fed -much  upon  grain  they  fatten  rapidly,  and  the  flesh  beooraes  delicate, 
but  is  apt  to  be  insipid ;  and  if  fed  too  much  upon  animal  food,  their  taste  is  strong,  and 
more  like  wild  fowl.  They  require  water,  and  that  which  is  stagnant  is  best,  as  aflbrd- 
voM  more  nourishment  from  weeds  and  insects.  They  are  sometimes  fittteoed  in 
cw^ps ;  but  they  become  of  a  more  delicate  flavour,  fatten  equally  well,  and  are  loore 
wholesome  by  having  access  to  a  pond  with  plenty  of  food.  Their  flesh  is  savoury  and 
stimulant,  and  is  considered  to  be  less  gross  than  that  of  the  goose,  as  well  as  more 
easily  digested. 

2036.  The  character  of  the  duck  is  particulaiiy  inoflTensive  and  harmless,  and  is  even 
distinguished  by  its  social  disposition.  It  is  also  valuable  for  its  great  fecundity,  and 
the  cheapness  and  ease  with  which  it  may  be  provided  for. 

2036.  Though  ducks  are  %o€U  knoum  on  the  labU  in  the  time  of  green  pease,  yet  Ude  saya 
that  "  November  is  their  proper  season,  when  they  are  plump  and  fat."  By  artificial 
means  they  may  be  had  in  their  prime  about  Christmas,  and  this  object  is  eflTected  in 
some  parts  of  England  by  preventing  the  laying  of  the  eggs  until  the  end  of  autumn ; 
they  are  then  hatched,  and  the  birds  &ttened. 

9037.  Duchi'  eggs  are,  in  general,  easily  distinguished  from  those  of  the  fowl,  hetag 
mOsre<of  a  Unish  colour,  though  some  are  nearly  as  white.  When  boiled,  the  white  is 
never  so  euvdyas  that  of  the  hen,  but  a  little  translucent,  even  when  -set,  and  the  yolk 
is  darker  in  cohmr.  They  have  a  peculiar  flavour,  which  some  dislike  and  others  {ne* 
fer  \  but  they  have  a  more  binding  quality,  and  are  therefore  preferable  to  bens*  egigs 
for  making  puddings  u/oA  pastry:  a  property  which,  in  France,  occasions  them  to  be 
much  sought  after  for  omelets  and  cakes. 

2038.  The  widgeon  is  a  smaller  bird  of  the  duck  genus,  but  not  so  good  as  the  wild 
duck.  It  is  oden  fishy  and  rank,  and  the  flesh  is  dark  and  dry ;  some,  however,  con- 
sider it  as  well  flavoured,  and  a  good  wild  fowl.  It  is  in  season  from  October  to  De- 
cember. 

SbOT.  XrV,-..-TEiLL. 

2039.  This  is  the  smallest  of  the  duck  tribe,  and  much  sapecior  to  the  widgeon.  It 
is,  indeed,  favourite  game. 

Sect.  XV. — fioeon  (Co/t^ni^ttf,  Linn.). 

2040.  X^is  genus  is  found  in  all  the  warm  and  temperate  regions  of  the  globe,  par 
ticularly  in  the  former ;  and  so  numerous  are  the  species,  that  above  a  hundred  have 
been  enumerated  ;  most  of  these  are  wild,  but  several  have  been  domesticated. 

2041.  We  have  in  England  two  species  of  "wild  pigeons  distinct  from  the  domesticated 
species.  The  xcood  pigeons  or  ring-doves  (Cdumba  Palumbus,  Linn.)  build  their  nests  oo 
lofty  trees,  as  the  beech,  elm,  and  Oak,  and  are  thought  to  migrate  from  the  northern 
to  the  southern  parts  of  the  island,  according  to  the  season  of  the  year :  they  appear 
sometimes  in  considerable  flocks,  and  afl^ord  much  amusement  to  the  sportsman,  while 
their  flesh  is  highly  prized.  They  are  of  a  bluish  ash-colour,  the  neck  green  and  oop- 
per-colour,  with  patches  of  white.  In  Carolina  they  appear  in  such  numbers  that  they 
darken  the  air  in  their  flight,  and  are  found  to  be  so  fat  that  oil  is  extracted  from  them. 
The  turtle  dove  is  another  wild  sjpecies,  of  an  elegant  form  but  diminutive  size,  that 
visits  us  in  spring  and  disappears  in  September.  It  builds  its  nest  in  deep  recesses  of 
the  woods,  but  is  not  plentiful. 

2042.  The  stock  dove  is  the  original  of  our  domesticated  pigeons,  and  is  sometimes  in  a 
wild  state.  In  its  natural  state  it  is  of  a  deep-blue  and  ash-colour,  the  breast  <of  a 
ehangeable  green  and  purple  ;  on  its  wings  are  two  bars  of  black ;  on  the  quill  feathers 
another,  and  also  black  on  the  end  of  the  tail ;  the  back  white.  It  inhabits  the  hoUows 
of  rocks  and  other  similar  situations.  In  its  domestic  or  cultivated  state  the  pigeon 
runs  into  a  number  of  beautiful  varieties,  the  culture  of  which  forms  a  particular  kind 
of  business :  thus  we  have  the  carriers,  croppers,  pouters,  horsemen,  runts,  and  a  boid- 
ber  of  others,  known  to  the  fancy  breeders. 

2043.  The  blue  dove  house  pigeon  is  rather  larger  than  the  wild,  and  is  the  only  'variety 
that  is  bred  up  for  the  table  in  this  country  in  great  numbers  in  farroyardis.  "Taone 
pigeons  live  entirely  on  grain,  pease,  small  beans,  and  seeds ;  they  are  very  ravenous, 
particularly  when  young,  consuming  a  great  deal  of  food,  and,  consequently,  are  costly 
When  young,  and  still  fed  by  their  parents,  they  are  called  squabs,  and  are  then  prefer 
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ftble  for  the  t^Ue ;  under  nix  mmiths  oU  thej  are  termed  $gueakert ;  and  at  dx  months 
they  begin  to  breed :  the  old  bird  is  tough,  dry,  and  insipid.  The  flesh  of  pigeons  is 
highly  savonry,  delicate,  and  stimulating,  and  is  dressed  in  a  grieat  yariety  of  ways,  of 
which  the  most  common  with  us  is  making  it  into  pies.  The  dark-coloured  pigeons 
are  considered  to  have  the  highest  flavour,  but  the  light-coloured  to  have  the  most 
delicate  flesh.  They  breed  fhst,  and,  when  well  supplied  with  food,  will  furnish  squabs 
eyery  month  in  the  year.  But  they  are  kept  less  than  fbrmerly,  being  found  extremely 
destructire  to  the  crops,  particularly  of  pease,  the  loss  of  which  to  the  fanner  is  yen 
considerable. 

Skct.  XYI.— ifABE  {Altmda  Arvetuigf  Linn.). 
S044.  Tbe  lirely  notes  of  this  little  songster  cannot  sare  it  from  the  gormandizmg 
powers  of  man. 

2045.  Though  to  smaU,  larka  Aav£,  it  seenu,  tUwaifs  been  taught  after  at  an  exquittte 
mortd.  They  were  not  only  caught,  but  reared  and  fottened  for  the  Roman  epicures ; 
and  our  markets  are  abundantly  supplied  with  them,  being  captured  in  the  winter  sea- 
son, from  September  till  February,  in  immense  numbers,  particularly  about  Dunstable, 
Cambridge,  dec.  It  is  remarkable  that  the  propensity  which  they  have  to  fly  towards  a 
fight  is  converted  into  a  method  of  decoying  them.  Mirrors  reflecting  the  sun's  rays 
are  placed  so  as  to  revolTe  and  attract  them  into  nets  placed  to  ensnare  them.  They 
are  generally  roasted,  many  together,  on  a  lark  spit,  and  are  among  our  greatest  delica- 
cies.   It  is  reckoned  that  4000  dozen  are  annually  sold  in  London. 

SSCT.  XVn.— CSllTB. 

2046.  The  crane  hdongt  to  a  datt  of  hirdt  called  GraUa,  or  waders,  distinguished  by 
the  length  of  their  naked  legs,  walking,  as  it  were,  upon  stilts,  the  signification  of  the 
Latin  word  gralle.  The  birds  in  this  class  are  the  crane,  heron,  stork,  bittern,  plover, 
snipe,  coot,  nil,  and  a  few  others.  All  of  them  seek  their  food,  consisting  of  smsll 
iSsb,  worms,  and  inseete,  in  shallow  water  and  marshes,  but  they  likewise  eat  grain. 
Tbe  crane  is  migratory,  and  nOw  a  rare  visitant  to  us,  though  it  was  once  a  constant 
mhabitaat  of  Britain,  and  was  formerly  so  great  a  favourite  that  there  was  a  peoal^ 
for  destroying  its  eggs.    Its  flesh  is  ooSree,  exoept  when  yooog. 

3047.  The  heron  and  ttork  are  never  eaten  with  ns  at  present,  aKhongh,  like  the  crane, 
they  were  once  bommon  at  feasts :  in  fYance  the  heron  was  formerly  considered  as 
royal  game,  and  the  yt»nng  highly  prized. 

2048.  The  bittern  is  a  good  deal  like  tha  heron,  bot  shorter  and  rounder  in  its  body 
It  is  considered  as  an  excellent  bird,  though  less  esteemed  than  it  osed  to  be. 

8«0T.  XVIII.— SNIPS. 

2049.  This  is  a  migratoty  bird,  and  one  of  those  whicn  are  the  most  generally  dis- 
tribated  over  Europe.  It  prefers  a  cold  clhnate  to  breed  in,  but  is  met  with  even  in 
India.  It  is  one  of  the  waders,  and  frequents  morasses  and  places  where  there  is 
TnxM^  "water,  and  where  worms  are  abundant ;  it  feeds  upon  these,  but  likewise  occa- 
sicmally  upon  com  and  rice.  Sir  H.  Davy  informs  us  that  they  are  extremely  fkt  and 
cleiicioos  during  their  migration  from  the  north  to  the  south  in  the  marshes  of  Italy  and 
Oamiola,  and  then  resemUe  the  ortolan  of  Italy.  With  us  they  are  fattest  in  frosty 
weather,  when  thej  haunt  only  warm  springs,  where  they  find  plenty  of  worms  or  larvn 
A  iew  breed  in  the  marahes  of  England,  but  more  in  the  Hebrides  and  Orkneys. 

SbCT.  XIX.-—PLOVBB. 

8050.  The  plover  is  a  wild  water  fowl,  but  often  seeks  its  food  on  the  arable  land  in 
tbe  Ticinity  of  the  sea.    It  has  a  peculiar  cry,  which  is  easily  imitated  by  the  sports- 
man, and  is  thus  lured  to  its  destruction.    They  roost  on  the  ground,  and  are  sometimes 
taken  with  nets  by  hundreds.    There  are  two  species  of  this  bird,  the  gray  and  the 
green ;  the  former  being  somewhat  less  than  the  woodcock,  thongh  larger  than  the 
green.    The  green  plover  is  generally  preferred  for  its  flavour,  but  both  are  inferior  to 
the  woodcock.    Prodigious  flights  of  these  birds,  consisting  of  many  thousands,  are  to 
be  seen  in  the  Hebrides  and  other  parts  of  Scotland ;  and  in  the  winter  such  numbers 
are  sent  to  London  that  the  market  is  sometimes  quite  glutted  with  them,  and  they  are 
aoid  verj  cheap.    They  are  kept  till'  they  have  a  game  flavour,  previous  to  dressing ; 
but  tboogfa  a  great  fhvourite  with  many,  they  have  a  peculiar  taste  not  universally  rel- 
ished.    Plovers*  eggs  are  considered  to  be  a  great  delicacy,  and  are  easily  to  be  had 
from  the  poolterers  ;  they  are  generally  brought  to  table  boiled  hard^  but  are  occasionally 


Scot.  XX^-^lapwino  {Tringa  VaneUutf  Linn.).     . 

9M1.  Tbts  is  counaatAf  known  in  England  by  the  name  of  the  battardplaoer.  It  is 
f^eqaent  In  onr  fi^nny  counties,  and  in  wet  places  in  most  parts  of  England.  In  wjntei 
they  stre  seen  in  large  flocks.  Their  flesh  is  very  good,  their  food  being  insects  and 
The  eggs  are  of  an  olive  east,  spotted  with  black,  and  are  much  esteemed  foi 
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their  dellcaey.    Lapwings  are  taken  with  nets  during  October  and  November,  and  8if 
•old  by  London  poulterers  at  three  shillings  the  dozen. 

SscT.  XXL — RBD  aaovBB  {Tetrao  ScoHeus,  Linn.). 

2052.  The  heauHful  plumage  and  exquisite  fiavaur  of  this  bird  render  it  an  object  of  con 
siderable  interest.  It  appears  to  be  a  native  of  Scotland  and  the  north  of  England,  it 
the  moujitainous  districts 'of  which  it  is  found  by  sportsmen  in  great  plenty,  feeding  oc 
various  berries  that  grow  among  the  heather,  and  also  on  the  tops  of  this  plant ;  heott 
it  is  oA.en  called  moor  gama,  or  moor  fovd.  It  does  not  undergo  any  change  of  colour  ir 
wintefi  but  acquires  a  greater  mass  of  clothing,  and  its  legs  become  covered  with  a  sort 
of  hair- like  feathers.  The  breeding  season  is  early  in  the  spring,  and  the  brood  cootinoe 
in  company  for  some  months,  sometimes  joining  others  which  range  the  high  moorlands, 
where  they  are  shy,  and  difficult  to  be  a^i^roached.  Their  colour  is  a  rich  chestnut,  barred 
with  black. 

Sect  XXII. — ^black  obouse  (T«/rao  Tetrix,  Linn.). 

2053.  This  bird,  called  also  the  black  eockf  or  moor  fowl^  is  larger  than  the  red  grouse, 
the  male  weighing  sometimes  four  pounds,  and  the  female  two  pounds.  It  is  also  less 
common,  and  therefore  more  highly  prized.  It  is  met  with  nowhere  in  Britain  but  in 
the  Highlands  of  Scotland  and  the  mountainous  heaths  of  the  north  of  England.  Its 
plumage  is  a  rich  mixture  of  black  and  blue  relieved  by  markings  of  white,  and  its  legs 
are  covered  with  very  minute  feathers.  The  form  of  its  tail  is  remarkable,  branching 
into  two  crooked  expansions.  Its  food  is  similar  to  that  of  the  last  described  bird.  Vast 
numbers  of  these  birds  are  found  in  Norway  of  large  size,  being  nearly  equal  to  turkeys ; 
and  of  late  many  have  been  imported  into  London  and  sold  in  the  shops ;  but  these  are 
not  equal  in  flavour  to  the  Scotch  smaller  kind. 

Sect.  XXIII. — woodlaitd  grouse  {Tetrao  UrogaUus,  Linn.). 

2054.  This  is  likewise  called  the  "  cock  of  the  wood,"  and  is  the  largest  among  the 
birds  which  we  denomirfate  game,  it  being  little  less  than  the  turkey.  It  was  originally 
common  in  the  mountains  of  Britain,  but  is  now  nearly  extinct  with  us,  occurring  only 
in  the  Highlands  of  Scotland,  though  still  abounding  in  the  north  of  Europe,  Germaoy, 
and  the  Alps,  where  it  lives  in  pine  forests,  on  the  cones  of  which  it  is  supposed  to  sub- 
sist, and  which,  at  some  seasons,  gives  its  flesh  a  terebinthinated  taste^  It  is  in  gener- 
al delicious  eating,  and  is  sometimes  sent  to  England,  preserved  in  ice.  From  the  great 
delicacy  of  its  flesh,  it  is  to  be  lamented  that  sufficient  means  have  not  been  taken  to 
domesticate  it,  which,  it  is  supposed  b)r  some  sportsmen,  would  be  veiy  practicable.  Its 
plumage  is  extremely  beautiful. 

Sect.  XXIV. — white  obouse. 

2055.  The  white  grouse,  or  ptarmigan,  is  found  in  the  British  UAes,  though  not  plenti- 
fully ;  the  London  market  is  supplied  from  Scothind  and  Norway,  those  from  the  latter 
country  being  preferred.  When  young  it  is  excellent,  and  little  difierent  from  common 
grouse.  At  Hudson's  Bay  they  are  in  such  flocks,  that  sixty  or  seventy  are  often  uken 
in  a  net  at  once ;  and,  as  they  are  as  tame  as  chickens,  they  are  driven  into  the  nets 
without  difficulty.    A  ptarmigan  will  weigh  a  pound  and  a  half. 

Sect.  XXV. — ^woodcock  {Scolopax  Rusticola,  Linn.). 

2056.  This  bird  is  somewhat  less  than  the  partridge,  which  it  much  resembles,  and  is 
a  bird  of  passage.    It  breeds  in  high  northern  latitudes,  as  in  the  marshy  and  extensive 
pine  forests  of  Norway,  Sweden,  Russia,  and  Siberia,  feeding  upon  worms  and  insects, 
which  it  searches  for  with  its  long  bill.    When  winter  sets  in,  woodcocks  emigrate  and 
seek  a  milder  climate,  the  time  of  their  leaving  Sweden  agreeing  with  that  of  their  arri- 
val in  Britain,  where  they  frequent  our  woods,  particularly  in  the  west  and  north.    In 
emigrating,  they  travel  slowly,  flying  low  from  wood  to  wood,  choosing  the  night,  and 
concealing  themselves  during  the  day.    They  are  with  us  during  the  winter,  and  leave 
England  about  the  latter  end  of  February,  a  few  only  remaining  in  this  cbuntry,  where 
they  breed.    There  are  woods  in  England,  particularly  One  in  Sussex,  near  the  borders 
of  Hampshire,  in  which  one  or  two  couple  of  these  birds,  it  is  said,  may  always  be  found 
in  summer.    They  have  been  observed  as  far  south  as  Asia  Minor,  Barbary,  and  Egypt, 
and  they  are  common  in  Japan  ;  these  probably  migrate  from  the  north  of  Asia,    lliey 
are  taken  in  great  numbers  in  nets,  springes,  and  with  bird-lime,  and  are  served  op  at 
the  best  tables  as  delicacies,  being  much  esteemed  by  gourmands  as  a  highly-flavoured 
viand,  resembling  the  barn-yard  fowl  in  point  of  delicacy ;  but  they  are  good  only  when 
fat.    It  is  best  to  keep  them  before  dressing  till  they  are  very  tender,  without  suflering 
them  to  proceed  too  far  in  the  progress  of  decay  :  they  are  remarkable  for  the  tender- 
ness of  their  skin.   We  are  informed,  in  a  contemporary  publication,  of  some  curions  de- 
ceptions practised  by  the  inferior  poulterers  of  London  upon  genuine  cocKnt-ys  who  are 
ambitious  of  having  game  at  their  tables.    **  The  gray  plover  is  sometimes  LrusacNl  like 
a  woodcock,  its  bill  cut  oflT,  and  the  bill  of  a  real  woodcock  inserted  instead  :  the  billi 
of  these  latter  birds  being  purchased  from  the  cooks  of  wealthy  families."     ihe  detef  > 
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tkm  of  this  fraud,  which»  it  is  hoped,  is  uausna],  is  obvioaslj  to  gjLre  tho  bill  a  "  good 
tog  ;*^  and  this  suggests  the  necessity  of  those  who  wish  to  porchase  wild  fowl  being 
themseWes  acqiiaiated  with  the  characters  of  the  birds,  and  not  trusting  implicitly  to 
the  sellers. 

The  woodcock  is  not  considered  game  by  law,  since,  being  a  migratory  bird,  having 
BO  settled  habitation,  and  not  being  reared  or  preserTed,  it  cannot  be  considered  as  the 
property  of  aij  individual. 

Sbct.  XXVI.— pvrrxK,  hittxwakk,  amd  ave. 

1097.  Tkm  badi  liva  alamt  ntHnlj  ia  tha  aam,  baildiiiflr  their  «••!■  in  the  mk  clift,  nd  fetdinf  aiSaMlW 
M  Sak.  TlMagk  nlished  bf  aoiaa  penoM  wImb  joanf ,  yet  their  elrang  end  paoiUiei'  flevoar,  derivea  ham 
their  food,  jwwets  their  being  generally  dreued,  except  in  ceeea  of  neceeeity.  Pickling  end  qndng  tnkee  olT 
fliBch  of  tht  My  taete.     The  sta-gMtt  it  ncTer  eaten,  the  ileah  being  coerae  and  atrong. 

SSCT.  XXVIL— «WALL0W. 


nS8.  Tftc  mmdhmiM  mner  tmmg  tU  trifU*  Men  cl  <mr  takU$;  bat  the  tdibh  hmd^  nntg^  %faieh  ooe«|pf 
At  6nt  nak  ameng  the  dainties  |mwd  by  Chineae  gonrmands,  are  the  prodnction  at  a  apeeiea  of  PMf«ll«if 
(flimdo  esaUoM).  Theae  nesta  are  fermed  of  a  transparent  gelatinous  substance  that  diaaolvea  in  water; 
Ihay  ate  eiaploved  for  aaoeea,  or  in  eoape,  or  chicken  broth  for  ▼aletadinarians,  and  ave  reckoned  an  ezoelleni 
■Meiatin.  llus  me  aatenal  is  aometimee  aeen  eren  at  the  tables  of  the  wealthy  and  luzoriooa  in  Britain. 
The  aceto  an  about  thiee  or  Star  iadbes  in  drenoUersnce,  and  one  in  depth,  and  are  nMt  with  in  cleft*  of  the 
neks  oa  the  ahorea  of  Cochin  China,  Jara,  Malacca,  and  Tarioos  parts  of  the  Indian  Archipelago.  They  ate 
iomd  in  gnat  quantities  in  the  ialands  on  the  Taytr^  coast  and  in  the  Mergni  Islands  in  Siam.  Malay,  Chi- 
laee.  and  Siamese  boats  coaw  every  year  for  six  weeks  in  January  to  collect  them.  Taking  them  ia  a  work  of 
coasidenUe  danger,  ae  it  is  aeeeeeary  to  climb  pceeipicea  by  the  help  of  ropee  and  flying  laddere  made  of  im^ 
"~, and  many  are  foaad  ia  iatoicate  caToi.    The  Chinese,  among  whom  the  extremea  of loxory  and  misery  ate 


freqnentfpay  fire  or  u  doUan  a  pound  for  them ;  when  first  broufffat  in  thei^  raw  state,  they  are  covered  with 
dut  and  ftmthew.  horn  whieh  they  are  oleared  before  they  are  onred  for  lale.  It  is  said  that  Bauiria  alone 
•zpoita  aanoaily  4^011,000  a£  these  neeie  to  supply  the  tables  of  the  Chineee  mandarins.  The  substaaoa 
which  the  bnd  ooOeels  to  compose  theee  edible  nests  doss  not  a.ppeta  to  be  yet  clearly  ascertained.  Dr.  Maveo, 
ia  his  n^age  roend  the  worio,  states  that  the  swallow  eats  a  species  of  marine  fucus  (Sparoooocus  cartaugi* 
■eost  var.  cataseosK  which  grows  in  great  abundance  in  the  Indian  seas ;  and,  after  permitting  it  to  soften  lor 
eonm  time  ia  its  gsJIet,  it  di^gones  the  sabstaace,  now  oonvensd  into  a  kind  of  jelly,  and  naea  it  as  a  ossaent 
iar  ila  aaat,-  and  it  has  been  eaid  that  the  Japaneee,  who  have  long  ago  disoovered  ujs  fact,  prepare  the  sob- 
■taaes  la  aa  artiat-like  naanner.  The  regetable  origin  of  the  anbatance  in  queation  has,  however,  lately  been 
opposed  ia  the  **  Jeurnal  do  Pharmacie,"  August,  1680,  by  M.  Virey,  who  maintains,  with  AumpKius,  that  the 
ewalkiw  eoUscta  from  the  aorfaoe  of  the  aea  the  ^elatiaons  material  of  some  species  of  marine  moUusca,  from 
which  it  aoald  appear  that  the  edible  aeete  consist  of  animal  anbptaoces. 

Sect.  XXVIII. — ^wheat-bab. 

2059.  7^  is  a  ddicaU  little  bird  of  passage  ahout  the  size  of  q,  larky  bat  difficult  to  be 
procared  at  the  pocdterera*  in  London,  unless  ordered.  They  visit  as,  and  are  in  season 
ftora  Jaly  to  October ;  they  are  obtained  chiefly  on  the  South  Downs  in  the  neighbour 
hood  of  Brighton,  £astboam,  and  other  parts  of  Sussex,  and  may  be  had  at  Tunbridge 
Wefls.  They  are  caught  in  nets  and  snares  like  larks,  and  are  occasionally  captured  in 
immense  nnmbers.  "niey  are  usaaUy  sold  at  a  high  price ;  the  larger  are  sent  to  Lon- 
don and  potted,  when  they  are  by  many  as  much  esteemed  as  the  ortolan  of  the  Conti- 
■ent ;  but,  from  their  fatness,  they  wiH  not  keep  long  without  spoiling,  and  can  be  had* 
in  perfeeiion  only  ia  the  districts  where  they  are  caught. 

Sbct.  XXIX — lamdbail,  ob  oobncbakb. 

2090.  The  landrail  is  known  by  its  peculiar  voice,  like  tho  sound  of  a  watchman's 
raltie,'  and  it  trusts  more  to  its  swift  foot. among  the  com  or  long  grass  than  to  its 
wif^s,  which  it  rarely  uses.  It  is  seldom  caught ;  but  when  in  good  condition,  it  is 
reckoned  a  Aral-rate  deiicapy.    When  fully  grown,  they  weigh  about  half  a  pound. 

Sect.  XXX. — obtolan. 

2061.  This  smaH  singing  bird  is  considered  one  of  the  greatest  lozuries  of  the  table 
(t  is  migratory,  but  is  never  found  wild  in  Britain,  though  common  in  France,  Italy,  and 
the  wanner  parts  of  Europe ;  consequently,  in  this  country  it  is  rarely  procurable,  and 
in  its  cost  may  rank  with  the  turtle  among  the  list  of  expensive  delicacies.  They  are 
sometimes  bred  in  cages,  and  are  kept  in  a  dark  room,  where  they  cah  have  no  employ- 
ment tet  eating;  in  consequence,  they  get  inordinately  fat,  and  would  die  of  this  dis- 
ease if  the  knife  did  not  interpose  when  they  have  arrived  at  the  desired  point  of  obes- 
ity. When  well  fed,  they  weigh  about  three  ounces  each,  and  are  routed  with  the 
intestines  ia  rhem.  They  are  sometimes  imported,  potted«  from  the  sooth  of  France 
and  Italy. 

Sbot.  XXXI. — BOOS. 

*^1062.  Eggs  farm  an  importa'Ht  article  of  food,  and  they  have  been  chemically  examined 
bjr  several  analysts,  particularly  Dr.  Prout  and  Dr.  Bostock.  The  eggs  of  biras  are  com- 
posed of  several  distinct  substances ;  as  the  shell,  the  white,  and  the  yolk. 

2063.  ne  skelly  or  external  coating,  is  formed  chiefly  of  carbonate  of  lime.  It  consists 
is  100  parts,  of  carbonate  of  lime,  72 ;  phosphate  of  lime  and  magnesia,  2 ;  gelatin,  S ; 
the  remainder,  pertiaps,  water.  It  is  supposed  that  birds  pick  up  carbonate  of  lime  with 
their  food  to  supply  materials  for  the  shells  of  their  eggs ;  for  it  is  remarked,  if  care  be 
taken  that  their  food  shall  contain  none  of  this  earth,  they  will  lay  eggs  without  shells 
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Egg-shellSi  on  account  of  their  calcareous  nature,  are  often  employed  for  the  same  im' 
poses  as  chalk  or  lime,  in  correcting  acidities,  &c.  They  are  observed  to  be  filled  witb 
numerous  minute  pores,  which  should  be  closed  by  rubbing  some  substance  over  them 
when  the  eggs  are  to  be  preserved.  The  thin  membrane  immediately  beneath  the  shell 
is,  in  some  eggs,  much  stronger  than  in  others,  and  is  considered  to  be  coagulated  sN 
bumen. 

2064.  The  white  of  egg  is  generally  mentioned  as  being  composed  only  uf  albumen,  and, 
indeed,  is  referred  to  often  as  an  example  of  pure  albumen ;  but  Dr.  Bostock  has  gi?en 
Uie  most  complete  analysis  of  it,  from  which  it  is  shown  to  consist  of  80  parts  water,  15 
sUbumen,  and  4-6  mucus.  It  is  a  glairy,  insipid  fluid  that  mixes  readily  with  water  when 
raw,  and  is  often  used  as  a  varnish,  IQlc  gum ;  it  is  also  employed  to  clarify  liquors.  It 
much  resembles  serum  of  blood  in  its  composition  and  properties.  The  white  of  the 
egg  has  been  found,  by  accurate  observation,  to  consist  of  two  parts :  the  external  part, 
or  that  immediately  under  the  membrane  that  lines  the  shell,  is  always  most  abun^t 
in  newly-laid  eggs.  When  the  egg  is  raw,  this  part  is  almost  as  liquid  as  water,  and 
evaporates  by  keeping.  In  eggs  that  have  been  long  kept,  it  is  scarcely  observed ;  the 
inner  white  is  by  much  the  most  considerable,  and  this  sets,  or  acquires  a  firmer  oon- 
sistence,  in  boiling.  Newly-laid  eg^  are  heavier  than  wator,  and  sink  in  it ;  but,  io  con- 
sequence of  the  evaporation  of  the  mtemal  white  through  the  pores  of  the  shell,  they  be- 
come lighter ;  hence  old  and  bad  eggs  swim  in  water.  Hens'  eggs  have  the  alboaieD, 
when  coagulated  by  boiling,  of  a  l^autiful,  opaque,  milk-white  substance,  if  they  are 
quite  fresh ;  but  if  not,  it  is  a  dirty  or  yellowish  white,  and  not  firm. 

2065.  The  yolk  has  a  mild  and  peculiar  taste,  and  appears  to  consist  of  a  deep  yellow- 
coloured  oil  of  the  nature  of  fat  oils,  united  to  a  portion  of  albumen  sufficient  to  render 
it  dififusible  in  cold  water,  in  the  form  of  an  emulsion.  It  contains  also  a  little  sulphur 
and  phosphorus,  the  former  being  evident  from  its  blackening  a  silver  spoon,  the  black 
stain  arising  from  some  of  the  sUver  uniting  to  the  sulphur,  and  forming  a  sulpharet  of 
silver,  which  is  naturally  of  a  black  colour ;  consequently,  this  stain  cannot  be  remoTed 
without  rubbing  off  this  part  of  the  silver  that  has  been  altered.  The  use  of  tke  phos- 
phorus is  supposed  to  be  in  order  to  supply  that  principle  to  the  bones  of  the  yoong 
chick.  The  yolk  is  concrescible  by  heat,  and  becomes  solid  by  boiling.  It  is  employed 
as  a  medium  for  uniting  resins  and  oils  with  water.  The  yolk  is  itself  surrounded  b^ 
an  extremely  thin  membrane  which  separates  it  from  the  white. 

2066.  The  eggs  of  Afferent  birds  vary  much  in  size  and  colour.  Those  of  the  ostrich 
are  largest.  One  laid  in  the  menagerie  in  Paris  weighed  two  pounds  fourteen  ounces, 
held  a  pint,  and  was  six  inches  deep :  this  is  about  the  usual  size  of  those  brought  from 
Africa.  Travellers  describe  ostrich  eggs  as  of  an  agreeable  taste :  they  keep  longer 
than  hens'  eggs.  Drinking-cup^  are  oftien  made  of  the  shell,  which  is  very  strong.  Tlie 
eggs  of  the  turkey  are  almost  as  mild  as  those  of  the  hen ;  that  of  the  goose  is  large, 
but  well-tasted.  Ducks'  eggs  have  a  peculiar  taste ;  the  albumen  is  sli^tiy  tran^>a- 
rent,  or  bluish,  when  set  or  coagulated  by  boiling,  which  requires  less  time  than  hens' 
eggs.    Guinea-fowl  eggs  are  smaller  and  more  delicate  than  those  of  the  heo. 

2067.  The  eggs  of  vfild  fowl  are  generally  coloured,  often  spotted,  and  the  taste  ^• 
«ralLy  partakes  somewhat  of  the  flavour  of  the  bird  they  belong  to.  Those  of  laod  buds 
that  are  eaten,  as  the  plover,  lapwing,  ruflT,  &c.,  are  in  general  mach  esteemed,  bat 
thoee  of  sea  fowl  have  more  or  less  of  a  strong  fishy  taste.  'Fhe  eggs  of  the  turtle  are 
very  numerous ;  they  consist  of  yolk  only  without  shell,  and  are  delicious. 

2068.  As  food,  eggs  are  extremely  nutritious.  The  qualities  of  those  belonging  to  dif- 
ferent birds  vary  somewhat.  Those  of  the  common  hen  are  most  esteemed  as  delicate 
food,  partieularly  when  newly  laid ;  the  quality  of  the  eggs  depends  much  upon  the  food 
given  to  the  lien.  Eggs,  in  general,  are  considered  as  most  easily  digestible  when  little 
subjected  te  tSie  art  of  cookery.  The  lightest  way  of  dressing  them  is  by  poaching, 
which  is  eflTected  by  putting  them  for  a  minute  into  brisk  boiling  water ;  this  coagulates 
the  external  white,  without  doing  the  inner  part  too  much.  Every  one  knows  bow 
much  better  they  are  when  netoly  laid  than  for  a  day  or  two  after  they  are  laid.  The 
usual  time  allotted  for  boiling  eggs  in  the  shell  is  three  minutes,  which  should  always 
be  measured  by  a  sand-glass.  Less  time  than  that  in  boiling  water  will  not  be  sufficient 
to  solidify  the  white ;  and  more  will  make  the  yolk  hard  and  less  digestible ;  it  is  very 
diflicult  to  guess  accurately  as  to  the  time.  Great  care  should  be  employed  in  patting 
them  into  the  water,  to  prevent  cracking  the  shell,  which  inevitably  causes  a  portion  of 
the  white  to  exude,  and  lets  water  into  the  egg.  They  are  often  beaten  up  raw  in  nu- 
tritive beverages. 

Eggs  are  employed  in  a  very  great  many  articles  of  cookery,  entries,  entremets,  and 
SQcr^s,  and  they  form  an  essential  ingredient  in  pastry,  creams,  flip,  dec.  It  is  particu- 
larly necessary  that  they  should  be  quite  fresh,  as  nothing  is  worse  than  stale  eggs. 

2069.  The  metropolis  is  supplied  icith  eggs  from  all  parts  of  the  kingdom,  and  they  are 
likewise  largely  imported  from  various  places  on  the  Continent,  as  France,  Holland, 
Belgium,  Guernsey,  and  Jersey.  It  appears  from  official  statements  mentioned  in 
M'OuUoch's  «•  Commercial  Dictionary,"  that  the  number  imported  from  France  alone 
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ftmoQQte  to  aboat  rixij  miOioos  a  year ;  aod  aupposing  them,  on  an  average,  to  ood 
foar  pence  per  doxen,  it  follows  that  we  pay  our  continental  neighboors  above  83,(KMf 
a  year  for  eggs. 

:e070.  For  Out  method  of  preserving  eggSf  see  Chap.  111.,  Book  X.,  *'  On  the  Present 
tion  of  Food.*' 


CHAPTER  VI. 

FISH. 
SbOT.  r.^-OBll«Hi.L  OBiSBVATIONfl   OV  FUR. 


X071.  In  the  ocean  there  4tppears  to  be  an  inexhaustible  store  of  food  in  the  finny  tribes 
§f  animals.  Although  in  London  fish  is  highly  esteemed  and  considered  rather  as  a 
luxury,  yet  in  aO  countries  where  it  is  plentiful  and  cheap  it  is  reckoned  somewhat 
inferior  in  its  nutritive  powers  to  what  is  called  butchers'  meat.  This  is  so  well  known, 
that  the  jockeys  who  ride  at  Newmarket,  and  who  wish  to  weigh  as,  little  as  possible, 
are  never  f^wed  to  eat  meat  if  fish  can  be  obtained.  The  ancient  Greeks  seem  tc 
have  looked  upon  fish  in  the  same  light,  for  we  find  in  the  Odyssey,  Menelaus  complain- 
ing that  they  had  been  obliged  to  live  upon  fish.  Nevertheless,  as  the  inhabitants  of 
Ukc  seacoast  in  many  parts  of  the  world  subsist  almost  entirely  upon  this  kind  of  food, 
and  enjoy  perfect  health,  it  is  evidently,  in  general,  sufficiently  substantial.  In  Siberia, 
jiarts  of  Norway  and  Iceland,  dried  fish  composes  the  principal  part  of  the  food  of  the 
inhabitants ;  and  in  Greenland  and  the  Polar  Seas  the  Esquimaux  have  no  other.  Being, 
however,  less  nutritive  than  meat,  a  larger  quantity  is  necessary  for  sustenance.  But 
thongb  not  so  strengthening,  it  has  some  qualities  which  render  it  particularly  valuable. 
Being  less  stimulating  |han  butchers*  meat,  it  occasions  less  febrile  excitement,  and 
being  extremely  tender  and  soluble,  it  is  more  easy  of  digestion ;  and  though  not  suffl- 
cieot,  in  all  cases,  to  restore  power  to  habits  debilitated  by  disease,  it  is  well  suited  for 
invalids,  for  inhabitants  of  towns,  and  for  sedentary  or.  studious  persons. 

S073.  Fish^  however,  like  other  animals,  differ  in  some  degree  in  their  nutritive  and  other 
properties ;  much,  likewise,  depends  upon  the  modes  in  which  they  are  prepared  before 
they  are  employed  as  food.  Like  eveiy  other  kind  of  aliment,  it  is  preferable  in  its  fresh 
state,  but  vast  quantities  are  also  salted,  pickled,  or  dried,  by  which  operations  it  is 
considerably  altered  in  its  properties. 

2073.  Fishes  may  be  separated  into  three  great  divisions  relatively  to  their  habits,  and 
the  waters  where  they  live.  1.  Those  which  live  entirely  in  the  sea,  hence  called  saU- 
water  fish,  as  the  cod  and  herring.  2.  Those  which  live  always  in  fresh  water,  as 
char,  trout,  &c.  3.  Those  which  migrate  from  the  sea  to  the  fresh  water,  living  alter- 
nately in  each,  as  the  salmon  and  sturgeon.  Their  natural  history  is  a  subject  of  ffreat 
interest,  bat  we  can  only  touch  upon  such  parts  of  it  as  bear  upon  their  fitness  for  food ; 
at  the  same  time  remaridng  that,  as  the  article  fish  forms  no  inconsiderable  figure  on 
the  table,  the  study  of  its  good  and  bad  qualities  becomes  a  subject  very  deserving 
attention. 

2074.  Fishes  present  considerable  variety  in  the  structure  and  firmness  of  their  muscles. 
The  muscles  of  some  fish  resemble  flesh,  as  that  of  the  whale,  shark,  and  sturgeon :  of 
others  it  ia  white,  and  disposed  in  flakes,  as  in  the  cod  and  the  haddock ;  and  in  others, 
again,  it  is  fibrous,  as  in  fiat  fish  and  eels.  In  general,  the  muscular  part  is  less  firm 
than  that  of  land  animals ;  in  some  it  is  comparatively  dry ;  in  some,  soft  and  gelat>. 
nous;  and  in  others  fat  and  oily.  The  fat  or  oil  is  sometimes  disposed  between  the 
layers  of  the  flesh,  as  in  salmon,  or  it  is  dispersed  through  the  flesh,  as  in  eels,  her- 
rings, sprats,  &c.  In  the  cod  a  curdy  matter,  resembling  coagulated  albumen,  appears 
between  the  flakes  of  the  flesh  when  fish  perfectly  fresh  is  cooked ;  this  disappearing 
entirety  when  the  fish  is  stale,  furnishes  a  good  test  Of  its  Condition :  the  fat  or  oil  of 
cod  resides  on^  in  the  liver.  Flat  fish  and  eels  have  none  of  this  curdy  matter,  the 
Hesh  not  being  in  flakes.  All  the  livers  of  fish  abound  in  oil.  Fish  having  much  fat  or 
oil  minted  with  their  muscles  are  less  digestible  than  those  which  are  leaner,  but  th^ 
are  more  nutritive,  as,  for  instance,  salmon,  eels,  and  herring.  Some  of  the  cartilagi- 
Boas  fish,  as  skate,  are  also  extremely  nutritive. 

3075.  Some  fish  are  said  to  be  poisonous,  hut  these  reside  chiefly  in  the  tropical  seaSt 
and  nerer  visit  our  coasts. 

2076.  JTke flavour  offish,  like  that  of  other  animals,  is  influenced  in  a  certain  degree 
by  the  nature  of  their  food,  and  on  this  account  the  same  species  offish  will  vary  some- 
what in  its  flavour  on  difiTerent  coasts,  and  in  difl*erent  lakes  and  rivers.  Some  fish 
improve  in  firmness  and  flavour  as  they  attain  m  certain  age,  as  cod  and  haddock ;  bat 
generally  when  they  become  old  tliey  get  coarse. 

3077.  The  season  of  the  year  has  the  most  decided  influence  upon  tSie  quality  of  fish^im 
eoonected  with  the  tune  of  their  spawning.  Fish,  in  general,  are  in  the  best  condition 
before  thej  spawn,  and  many  while  they  are  full  of  roe,  as  the  smelt,  pouting,  mackerel^ 
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and  sole ;  bat  (t  is  uniYemaU  ^  the  case,  that  immediately  wbep  the  8(KiwiiiDg  w  ofoi 
they  are  "  oat  of  season"  and  unfit  for  food :  sometimes,  indeed,  at  this  time  fisli 
are  unwholesome.  This  circurostanoe  is  of  so  much  importance,  that  it  has  been  con- 
sidered a  fit  subject  for  the  interference  of  the  legislature,  which  regulates  the  times 
during  which  only  certain  fish  may  be  caught.  When  fish  are  in  season  the  muscles 
are  firm,  and  they  boil  white  and  curdy ;  but  when  they  appear  transparent  and  bluish, 
though  sufficiently  boiled,  it  is  a  sign  that  the  fish  is  not  in  season,  or  is  not  fresh. 

Previous  to  the  approach  of  the  spawning  season,  there  is  a  natural  preparation 
necessary  to  enable  the  fish  to  undergo  the  fatigues  and  fastings  by  which  it  is  acoom- 
panied.  The  muscles  acquire  size  and  strength,  especially  those  connected  with  the 
tail,  the  principal  organ  of  progressire  motion,  so  that  the  body  behind  appears  plump 
and  round.  A  great  deal  of  fat  is  deposited  between  the  muscles,  but  especially  on  the 
belly,  the  flesh  of  which  is,  at  this  time,  of  considerable  thickness.  As  the  spawn  ad- 
ranees  to  maturity,  the  fat  is  withdrawn  for  its  nourishment,  the  belly  becomes  Httle 
else  than  skin,  and  while  the  epicure,  upon  seeing  the  large  roe,  imagines  that  his  fish 
is  in  the  best  condition,  it  has  nearly  reached  the  maximum  of  its  worthlessness 
When  the  business  of  spawning  is  over,  the  leanness  of  the  fish  then  becomes  apparent, 
and  the  extraordinary  muscular  exhaustion  which  it  has  undergone  is  marked  by  the 
thinness  of  its  head  and  the  lankness  of  its  tail. 

It  appears,  however,  the  same  species  of  fish  is  occasionally  subject  to  variations  in 
the  periods  of  spawning,  which  explains  the  reason  why  sometimes  a  fish  is  found  quite 
good  as  food,  while  the  rest  of  the  species  is  poor  and  inedible.  This  is  the  ease  with 
ood,  and  also  flat  fish.  The  summer  and  autumn  are  the  seasons  most  favourable  for 
the  procuring  of  fish  in  general,  but  on  account  of  the  various  seasons  for  spawning,  no 
month  is  without  a  supply  of  some  particular  species. 

2078.  Fish  surpass  in  fecundity  all  other  animals  used  as  food.    In  the  roe  of  the  atoi 

{[eon  above  a  million  and  a  half  of  ova  have  been  counted  ;  iif  the  mackerel,  139,000  ; 
a  the  perch.  69,000 ;  in  the  carp,  167,000 ;  and  in  the  pike,  166.000. 

2079.  Every  part  offish  may  be  eaten  with  safety ,  with  the  exception  of  those  that  are 
poisonous.  The  hard  roe,  or  tAat  of  the  female,  is  particularly  nutritious^  often  large* 
and  forms  an  excellent  food.    Caviare  is  the  prepared  roe  of  the  storgeon. 

2060.  Naturalists  have  divided  fishes  into  two  great  tribes,  the  osseous  and  the  cartHagi" 
turns,  according  to  the  bones.  In  the  first,  the  bones  are  more  or  less  hard  and  firm, 
and  contain  a  great  deal  of  phosphate  of  lime,  as  in  the  cod  and  ling ;  in  the  hitter 
the  bones  are  soft,  and  consist  only  of  cartilagte,  as  in  the  skate.  This  distinction,  how- 
ever, is  not  precise,  for  osseous  fi&hes  have  a  great  deal  of  cartilage,  and  some  of  the 
cartilaginous  fishes  possess  a  small  portion  of  calcareous  matter  in  their  bones.  Nor  ia 
the  composition  of  the  bones  uniform,  some  having  more  phosphate  of  lime  than  others 
Some  fish  are  very  gelatinous,  as  eels,  and  make  excellent  soup. 

2081.  The  skin  of  most  fishes  is  covered  with  scales ;  but  some  are  almost  without,  these 
being  very  minute,  as  the  eel.  The  thickness  of  the  skin  varies  according  to  the 
strength  of  the  scales ;  it  is,  accordingly,  very  thick  in  skate,  eels,  die.,  and  thin  in 
those  species  that  possess  larger  scales,  as  the  carp  and  bream ;  hence,  in  preparing 
these  fish  for  the  table,  the  former  are  deprived  of  their  skin,  and  the  latter  only  of  their 
scales.  The  surface  of  the  skin  of  fishes  is  more  or  less  covered  with  a  slimy,  gelati- 
nous, or  mucous  substance  of  a  peculiar  nature,  secreted  by  an  apparatus  for  the  purpose^ 
and  shed  upon  the  skin  by  a  number  of  minute  ducts  or  openings :  this  is  a  defensive 
secretion  against  the  friction  and  washing  of  the  water ;  but  the  integument  thataflbrda 
the  chief  defence  to  the  skin  are  the  scales.  Those  fish  that  want  scales,  or  have  them 
very  small,  have  more  of  the  slimy  matter,  as  in  eels.    Dr.  Paris  states  that  the  pulpy, 

gelatinous  skin  of  the  turbot,  and  the  glutinous  parts  about  the  head  of  the  cod,  though 
ighly  prized  by  gastronomes,  are  very  apt  to  disagree  with  invalids. 

2082.  Liltls  attention  is  paid  to  the  made  of  killing  fish,  as  the  object  is  to  keep  them 
alive  as  long  as  possible ;  but  many  of  them  die  as  soon  as  they  are  taken  out  of  the 
water.  The  Dutch  take  great  care  to  bring  them  lUive  to  market,  and  those  that  die 
are  sold  at  an  inferior  price ;  but  though  this  ensures  their  being  fresli,  yet,  when  they 
are  kept  long  alive,  the  fish  become  exhausted,  and  are  worse  in  quality  than  if  they  had 
been  killed  when  caught,  and  kept  only  the  proper  time :  when  preserved  in  the  wells  ol 
ships,  they  are  frequently  rendered  poor.  Hsh,  in  general,  are  extremely  voracious,  the 
greater  number  being  carnivorous,  feeding  upon  each  other,  the  greater  on  the  smaller ; 
thus  the  cod  pursues  the  whiting ;  but  some  fish  live  upon  marine  plants. 

2083.  White  fish,  whose  muscles  are  the  firmest  and  least  oily  and  viscid,  possess  the 
most  valuable  qualities  as  food,  and  are,  in  particular,  the  best  calculated  for  invalids. 
These,  comprehending  the  cod,  ling,  Ijusk,  coalfish,  haddock,  and  whitings ;  also  the  flat 
fish,  as  turbot,  skate,  soles,  and  flounders,  swarm  about  the  British  shores,  and  partica* 
larly  in  the  whole  northern  sea,  from  the  Dogger  Bank,  in  lat.  54°,  to  the  northern  ex- 
tremity of  Iceland,  in  lat.  67° ;  from  the  coast  of  Norway  eastward  to  an  unknown  dis- 
tance on  the  west,  may  be  considered  as  one  great  fishery,  in  which  Scotland,  as  I>ins 
ia  the  centre,  has  a  manifest  advantage  over  all  other  nations.    The  number  of  friths 


inleu  «r  the  sea,  on  tbe  west  ooatt  of  Scotland,  render  that  oonntry  peniliailjp 
laToaraMe  for  the  ]HQsecation  of  fisheries. 

The  mmtda  tf  tki  rU-c&tmured  Jbh,  us  sahQon,  trout,  dbc,  are  of  a  peculiar  tint,  which 
4uiB  aoqnired  the  name  of  salmon  cokmr,  and  the  fish  are  generally  esteemed  in  propor- 
tion to  tbe  be^t  of  this  colour.   They  aro  always  more  or  less  of  a  iht  or  oily  natoro. 

SOM.  PUiJuk  aro  called  by  naturalists  Pleuroneetida,  They  have  no  swimming  blad» 
der,  and  thereforo  keep  close  at  the  bottom.  Both  eyes  are  on  one  side,  and  that  side 
is  uppennsst :  when  disturbed,  they  sometimes  make  a  rapid  shoot,  changing  their  posi- 
tion from  the  hMisoBtal  to  the  Tertieal,  but  they  soon  settle  down  again  into  their  former 
positibo. 

Mr.  Tanell  obsenres  that  those  fishes  which  swim  at  the  bottom  of  the  sea  are  so 
eoDstrueted  as  te  coanmie  hut  a  smsU  quantity  of  oxygen,  and  have  their  bk>od  only  two 
or  three  degrees  warmer  than  the  temperature  of  the  water  at  the  surfiiee ;  but  they 
have  a  high  degree  of  muscular  irritability ;  they  retain  life  long  after  they  are  taken  out 
of  the  water,  and  thefr  flesh  remains  good  for  several  days.  Various  fiat  fish,  and  the 
eel,  are  seen  gapnig  and  writhing  on  the  stalls  of  the  fishmongers  for  hours  in  suooession. 
On  the  oontrary,  those  fish  which  usually  swim  near  the  surface  of  the  water  have  a  high 
degree  of  respiration,  and  their  blood  has  a  warmer  temperature,  which,  in  the  case  of 
the  Bonito,  amomits  to  90*^  when  the  water  is  60°.  These  have  little  irritability,  and 
generally  die  as  soon  as  ihey  are  taken  out  of  the  water,  which  is  also  the  case  with  the 
mackerel,  sahnoa,  trout,  and  herring.  In  consequence  of  this,  the  latter  class  of  fishes 
soon  deoompose  or  spoil  after  they  are  killed ;  find,  to  be  in  perfection,  should  he  pre- 
pared for  the  table  the  day  they  are  caught ;  whereas  turbot  is  better  for  being  kept  a 
day  or  two,  since  they  are  tough  while  any  irritability  exists. 

S085.  The  mode  oft^okimgfiak  centideraMy  agexU  tkiir  froperHe$  Mifooi.  Plain  boiling, 
baking,  and  roasting  appear  to  be  the  methods  that  prepare  it  in  the  fittest  manner. 
There  appears  no  reason-  why  stewing  should  be  objectionable^  except  that  it  is  usually 
accompanied  by  numerous  additions  that  render  it  extremely  indigestible,  for  instance, 
port  wine.  The  variooe  sauoes  commonly  eaten  with  fish  are  probably  the  cause  of 
most  of  the  faults  laid  to  the  charge  of  this  useful  aliment ;  these  sauces  are  to  be  sus- 
pected, when  pnrehased,  as  we  cannot  at  all  times  be  certain  of  their  composition  ;  and 
it  is  well  known  that  they  are  sometimes  deleterious.  The  observation  which  we  have 
often  made  applies  here  in  a  particular  manner,  namely,  that  it  is  of  the  first  importance 
we  should  know  what  we  eat  and  drink.  Few  species  of  vegetables  appear  to  be  eaten 
with  fish.  Potatoes  and  parsnips  are  the  principal  of  those  which  are  found  by  experi- 
ence to  agree  well. 

2088.  A  procus  called  crimping  u  someiimes  adopted  for  the  purpose  of  improving  cod  and 
some  other  Juh,  Sir  Anthony  Carlisle  has  investigated  the  change  thus  produced,  and 
we  are  indebted  to  him  for  some  curious  observations  upon  the  subject.  Whenevec 
tbe  rigid  eoatraction  has  not  taken  place,  the  process  may  be  practised  with  success. 
The  sea  fish  destined  for  crimping  are  usually  struck  on  the  head  when  caught,  which, 
it  is  said,  protracts  the  term  of  its  irritability ;  and  the  muscles  which  retain  this  property 
longest  are  those  about  the  head.  Many  transverse  sections  of  the  muscles  being  made, 
and  the  fish  iaunersed  in  cold  water,  the  contractions  caused  by  this  crimping  take  place 
in  about  live  minutes ;  but  if  the  mass  be  large,  it  often  requires  thirty  minutes  to  eom- 
piete  (be  process,  which  is  for  the  purpose  of  giving  firmness  to  the  fish.  It  has  been 
Ibond  that  tbe  muscles  subjected  to  this  process  have  both  their  absolute  weight  and 
specific  gravity  increased ;  whencO  it  appears  th^t  water  is  absorbed,  and  condensation 
ie  prodooed.    This  operation  improves  the  flavour,  as  well  as  the  digestibility  of  the  fish. 


n*  Nmdcv  af  Ji«ik  te  a  Ixmodaleot  pneCtoe  gomatines  employed  by  Ibhrnoagen,  of  a  tlmtlAr  natui* 
to  thm  bfavi^  of  feeb  and  pooltiy.  It  it  peiformed  eeMoiaOl/  ob  ood  add  whitingi.  by  iatrodttciog  the  end 
of  a  <iatt  cr  tobaeeo  pipe  at  tbe  rent,  and  blowing  through  a  hole  made  with  a  pin  ander  the  6u  whieh  is  next 
(he  ipll ;  Kbas  ttakins  the  ISA  appear  to  the  eye  full  and  large,  though,  when  dreeeed,  it  will  be  teiy  different. 
Thia  iaqnaitMB  aaybe  eaatty  detected,  by  ]meing  the  finger  and  thamb  on  each  side  of  the  vent,  and  aqnees- 
mg  it  pnity  hard,  for  the  air  will  then  be  pevceived  to  eecape,  and  the  fish  will  shrink  into  its  natnral  di 

2088.  The  mtgration  o/variotu  species  offish  in  shoals,  and  almost  infinite  multitudes. 

to  particular  coasts  at  certain  times  of  the  year,  is  a  ciroumstaace  of  great  advantage  to 

mankind,  as  it  gives  an  opportunity  of  taking  them  with  ease,  and  in  vast  quantities. 

Tbe  eaoses  that  induce  fish  to  make  these  periodical  movements  are  stated  to  be  the 

ioscijiet  they  possess  for  seeking  suitable  situations  to  deposits  their  spawn,  and  their 

aearch  aAer  a  sapply  of  food.    Several  kinds  of  fish,  as  the  cod,  haddock,  mackerel,  and 

herriog;  annaaily  leave  the  deeper  and  less  accessible  parts  of  the  ocean,  the  region  of 

tkd  xoopbjrtks  tribes  upon  which  they  prey,  and  approach  the  shallow  shores  to  deposite 

their  spawn  within  that  zone  of  marine  vesetation  which  firinges  our  coasts,  extending 

from  near  the  hi^-water  mark  of  neap  tides  to  a  short  distance  below  the  k)w-water 

oiark  of  spring  tides.    Amid  the  shelter  of  this  region,  afiforded  by  the  groves  of  arix> 

lescent  foci,  the  young  firy  ooine  to  life  and  spend  their  infamy  in  a  situation  where  nu- 

meroas  Bnmll  animals  reside,  and  which  constitute  their  most  suitable  food ;  and  it  ig 

aud  that  aiooe  these  marine  plants  have  been  cut  down  on  many  of  the  coasts  for  thi> 
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maaa&ctare  of  kelp,  the  fisheries  bare  sobered  m  cooeequence.  Eren  the  finy  triloi 
inhabiting  lakes,  as  the  gwinead,  and  other  species,  periodically  leave  the  deep  water, 
and,  in  obedience  to  a  similar  law,  come  near  to  the  margin  to  deposite  their  spawn. 

2089.  Many  species  of  fish,  as  the  salmon,  smelt,  and  others,  m  forsaking  the  deep 
water,  and  approaching  a  suitable  spawning  station,  leave  the  sea  altogether  for  a  time, 
ascend  the  riyers  and  their  tributeiy  streams,  and,  having  deposited  their  eggs,  return 
again  to  their  usual  haunts.  With  respect  to  the  migration  of  herrings,  see  **  Herring,** 
Subsection  21. 

SOOO.  Though  ii  u  gtneralfy  mmouA  thmtluk  whiekdo  not  migmU/ron  taU  woUr  Ufreahj  aad  whien «• 
properW  fiah  of  the  sea,  will  not  live  in  freth  water,  yet,  from  aome  interesting  and  saooeasfnl  experisMati 
which  hare  been  made,  it  appears  that  several  species  of  fish  decidedly  marine  may  be  preserved  ahvc  a  luof 
time  in  fifwih-water  ponds,  and  that  they  eren  thrive  and  get  fat  in  them.  Some  very  cnrions  oboervatieM  m 
this  sntneet  have  been  published  by  Dr.  Bfaecallodi  in  ihe  JmtnuA  of  th*  Rofol  IntHUtMem,  Noa.  9S  and  M» 
and  in  tibe  Edmburgh  Review^  18SS. 

This  capability  of  some  salt-water  fish  to  live  in  fresh  water  has  long  been  known  in  Sicily,  where  a  species 
of  mallet,  when  taken  from  the  sea,  are  by  the  fishermen  thrown  into  the  Lake  Lintenri,  where  thev  are  kept 
for  ose,  and  where-  they  increase  in  siae  and  improve  in  flavour :  this  lake  has  no  oammnnicatiaii  wtur  the  sn^ 

S091.  An  aeetmnt  of  the  naturoHsotion  of  »eoJi$heg  in  a  lake  was  late^  read  at  a  meatiag  of  the  Zoolagtal 
Society  by  Mr.  J.  B.  Arnold,  of  Guernsey.  The  area  of  the  lake  is  about  five  acres ;  its  depth  varies,  and  its 
bottom  is  muddy,  gravelly,  and  rocky.  The  water  daring  nine  months  of  the  year  is  drinkable  fbr  cattle,  but, 
in  oonsequence  tn  a  su|qply  viiiich  it  receives  throvrh  a  tuuMl  eomnranicating  with  the  aea*  is  nthrr  salt  ia 
toamer,  at  which  season  the  fimdieta  do  not  come  dow&  so  plentifully  as  at  ouer  timaa.  Several  aalt-watar 
fiah  were  introduced  into  it,  as  turbot,  sole,  plaice,  brill,  smelt,  gray  mullet,  whiting,  pilchard,  bsss,  sad 
gray  roach.  All  these  thrive  well,  and  are  believed  to  have  inc*ea8ed  in  numbers.  The  gray  mullet,  in  psT' 
licular,  has  bred  as  fireely  as  in  the  sea.  A  single  whiting,  that  hai  been  caught  three  aacoeasive  vears,  was 
found  to  have  grown  eonsideiably.  Pilchards  alao  throve  nmaikaUy  well.  It  is  even  auanolad  tW  hybiid 
fiahes  have  been  produced)  aa  several  have  been  caught  which  were  unknown  to  persona  well  acquaiated  with 
die  species  annually  met  with  on  the  coast  of  Guernsey.  Some  of  these  sea  fishes,  after  having  been  nstaral* 
iied  in  this  lake,  have  been  transferred  to  ponds  of  spring  water,  where  they  have  not  only  lived,  bat  d«ae 
wrti ;  and  such  naturalized  fiah  have  been  carried  to  o  long  dtstanee,  being  mnch  mora  tenadoas  af  life  thas 
those  caoffht  in  the  aea. 

SOOS.  The  preservation  of  eeafiih  in  eait-water  ponds  is  so  obvious  an  idea,  that  it  ia  surprising  to  find  it  s» 
little  practised  in  England ;  nor  is  it  much  known  on  the  Continent.    In  Scotland,  however,  this  has  been 


ness  Island,  in  Essex,  where  it  answers  perfectly  well.  From  these  and  similar  facts,  it  would  appear  to  b« 
oxtremel^  possible  to  preserve  fish  for  the  market  fn  enclosures  or  ponds  made  in  the  mouths  of  nveis,  esto- 
ories,  or  in  the  sea,  so  that  n  nniform  and  regular  supply  of  firii  might  be  obtained  ia  all  weathers. 

9003.  Freth-wUer  fiah  ore  frequently  preeerved  and  bred  in  ponds ;  but  the  abundance  of  salt-water  fish  ia 
this  country  renders  those  of  lakes  and  ponds  comparatively  of  small  importance.  Char  and  treat  abound  in 
Mime  lakes,  as  at  Keswick  and  Loch  Lomond ;  but  these  fisheries  are  little  attended  to.  Fish-ponds  are  BMm 
plentiful  in  the  eonnties  of  Surrey  and  Berkshire,  and  an  sometimes  let  to  dealeia  in  carp  nad  other  pond 
fish ;  but  the  breeding  and  fattening  fish  for  the  market  is  much  less  studied  here  than  on  the  Cooriaeat, 
where  the  Roman  Catholic  religion  causes  this  kind  of  diet  to  bo  more  in  demand  at  all  seasons.  In  China 
this  practice  is  carried  to  a  great  extent.  The  fish  most  usttally  kepi  in  ponds  an  carp,  tench,  persh,  gnd 
geon,  eel,  and  pike. 

All  the  fresh-water  iSsh  are  taken  occasionally,  and  most  of  them  soldy  by  the  rod 
and  line.  The  art  of  angling  is  more  generally  praetised  for  amoaement  than  prefil ;  bat 
it  is  a  sport  of  great  antiquity,  and  is  followed  with  the  greatest  avidity  by  persons  of 
every  rank  in  lifb.  It  has  some  advantages  over  other  rural  sports ;  it  is  but  tittle  dan- 
gerous, and  incurs  small  expense,  and  is  peculiarly  fitted  for  the  placid  and  thoughtful ; 
accordingly,  we  find  that  some  men  of  great  eminence  have  been  much  attach^  to  it, 
as  aflfording  a  relaxation  from  deep  study,  and  the  opportunity  of  contemplating  oatora: 
We  may  refer,  on  this  subject,  to  the  well-known  **l^lmonia,  or  Days  of  Fly  Fishing," 
written  by  one  of  the  greatest  philosophers  of  modem  times.  Sir  Humphrey  Davy.  The 
laws  have  ever  been  favourable  to  this  pursuit,  protecting  the  fish,  and  the  aothoriied 
fisher,  and  punishing  tho  depredations  of  the  poacher.  Proprietora  of  grounds  tbroogh 
which  rivers  or  streams  pass  have  the  exclusive  right  of  fishing  in  them,  and  tresfwas 
is  punished  by  fine.  The  proper  season  for  angling  is  from  the  spring  to  the  aatumn. 
Tho  difierent  fish  frequent  difibrent  places,  and  require  various  kinds  of  bait  or  artificial 
flies,  the  study  of  which,  with  the  numerous  circumstances  connected  with  it,  wiU  be 
found  in  works  written  *'on  angling." 

2094.  A  method  of  vncreating  the  quantUy  of  trout  in  rivers  or  lakes  to  almost  any  extetd 
is  mentioned  by  Sir  H.  Davy  in  his  "  Salmonia,"  and  which  he  states  has  been  praetised 
by  M.  Jacobi,  a  Grerman  gffentleman. 

**  His  plan  of  raising  trout  from  the  egg  was  a  very  simple  one.    He  had  a  box  made  with  a  small  wire  gia* 
ting  at  one  end  in  the  cover,  fbr  admitting  water  from  a  fresh  source  or  streaoK  and  at  the  other  end  of  the 
boK  then  were  a  number  of  holes  to  permit  the  exit  of  the  water ;  the  bottom  of  the  box  was  IQled  with  pok> 
hiss  and  gravel  of  dilFennt  aizes,  which  wsre  kept  pn  water  that  was  always  in  motion.    In  November,  or  the 
be|finning  of  December,  when  the  trout  were  in  full  maturitjr  for  spawning,  and  collected  in  the  riven  6n 
this  purpose  upon  beds  of  gravel,  he  caught  males  and  females  in  a  net,  and,  by  the  pressure  of  his  hands,  rs 
calved  the  ova  in  a  basin  of  water,  and  soffered  the  mete  to  pass  into  the  basin ;  in  a  fewminuiea  he  iatrodooas 
them  upoft  the  gravel  in  the  box,  which  was  placed  under  a  aouroe  of  fresh,  cool,  and  pore  watyr.    in  a  fern 
weeks  the  egga  bunt,  and  the  box  was  filled  with  sn  immense  number  of  young  trout,  which  had  a  amall  hag 
ittached  to  the  tower  part  of  their  body,  containing  a  part  of  the  rolk  of  the  egg,  which  was  still  their  aovr 
(Shment.    in  this  state  they  were  easily  oanied  uom  place  to  place  in'  ooofined  pottiooa  of  freA  water  he 
tooa  days,  reoairing,  apparently,  ao  food  ;  but  after  about  a  weak,  the  aonrisfamsot  i&  their  bug  boiag-  •& 
hausted,  they  began  to  seek  their  food  in  the  water,  and  npidly  iacnaased  in  sise.    It  is  said  that  the  experi 
meat  succeeds  also  with  the  melts  of  mature  fiah  that  had  been  just  killed,  if  they  are  mixed  together  in  ccd^ 
wuter  Immediately  after  they  are  taken  out  of  the  body.    One  great  advantage  of  thia  melhod  isi,  thai  I9 
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iUs  UMSM  tito  jovBf  oMs  «•  praMTTed  from  tli*  Attaoki  of  flihM,  anJ  othor  voneioas  tnifn»lf  aad  ii ^ 

ftt  t)ie  IhM  nben  tiwr  an  perfectly  halpleta  and  most  oaiily  destroyed.  The  mme  plui  would  ao  donbt  wi- 
•wwcqpiaUy  «ell  witD  myliag,  cir  other  vwrieties  of  the  nlmo  gemas.  Bqt,  in  all  experimente  of  this  kind, 
Um  great  minaple  ii  to  uve  a  eonsiant  onirent  of  fnah  and  alnted  water  running  over  the  enrs.  The  aoi- 
f<siB  sapply  of  air  to  the  fistoa  in  the  egg  is  ewential  for  its  life  and  growth,  and  each  eggs  as  are  not  supplied 
with  water  ntonted  with  air  are  onprodnctiTe.  The  experimenter  most  be  guided  exactly  by  the  instinct 
ef  the  pamt  iUies,  who  take  cars  to  depoeite  the  impregnated  eggs  that  are  to  prodace  their  oflspring  only  ia 
aonicee  emtiiMalfy  abenadiii^  in  fiesh  and  aiMmted  water.  It  appears  that  the  leavee  of  plants  that  grow  ia 
watsr  aflbid  a  egatmaal  avpply  of  oxygen  to  the  water,  and  that  many  fish  pueaess  the  instinct  to  depoeite  th«ii 
eggs  opoB  these  lesTea,  a  eircamstance  that  alTurds  an  easy  opportunity  of  makiog  ofaherrations  upon  the 
growth  of  ynug  flih,  as  the  leaves  with  the  ova  may  be  kept  in  a  vessel  of  water.  The  same  observatiou 
will  spfly  teflshes  af  tk«  aea." 

S095.  The  art  of  earrying  and  keeping  JUh,  as  we  are  informed  by  Sir  H.  Davy,  ia  bet- 
ter oodentood  on  the  Continent  than  in  England.  "  In  Austria  every  inn  has  a  box 
eoQtatDiog  grayling,  troat,  carp,  or  char,  into  which  water  from  a  spring  runs,  and  no 
ooe  thinlB  of  earrying  or  sending  dead  fish  for  a  dinner.  A  fish  barrel  full  of  cool  wa- 
ter, which  is  reidenished  at  every  fresh  source  among  these  mountains,  is  carried  on 
the  shouMers  of  the  fisherman :  and  the  fish,  when  confined  in  wells,  are  fed  with  bul- 
locks' hver  cut  into  fine  pieces,  so  that  they  are  often  in  better  season  in  the  tank  or 
atew  than  when  they  are  taken."  Sir  Humphrey  has  **  seen  trout,  grayling,  and  char 
even,  feed  voraciously,  and  take  their  food  almost  from  the  hand.  These  methods  of 
earrying  and  preserving  fish  have  been  adopted  from  the  monastic  establishments.  At 
Admont,  in  Styria,  attached  to  the  magnificent  monastery  of  that  name,  are  abundant 
ponds  and  reservoirs  for  every  species  of  fresh- water  fish ;  and  the  char,  grayling,  and 
trout  are  preserved  in  diflTerent  waters,  covered,  enclosed,  and  under  lock  and  key.** 
Some  remnants  of  the  same  practice  may  be  seen  in  the  colleges  of  Cambridge. 

Since  England  became  a  Protestant  country,  the  cultivation  of  fresh-water  fish  has 
been  neglected ;  bat  the  formation  of  fish-ponds  in  hilly  or  mountainous  districts  would 
be  a  matter  of  little  difficulty,  and  by  this  means  a  considerable  addition  might  be  made 
to  the  food  of  these  places. 

SOSfi.  In  CAuw,  A*art  qf  pretennng  anil  faitening  fish  is  carried  to  a  high  degree  of  perfeclioa.    An  ac- 

eoeatf  of  the  metiud  oaad  in  that  eoontiy,  quoted  in  the  Qwvl  Jeum.  of  Seteaee,  ie  deserving  of  notice.    In 

the  district  nond  Canton  nnmeroua  fieh-tanks  are  dag  in  the  ground.    When  the  pond  is  finished,  and  fillod 

with  water,  the  owner  goes  to  market,  and  buys  as  many  young  store-fish  as  his  poud  can  conveniently  hold ; 

this  he  can  ea^rily  do,  as  almoet  all  their  fish  are  brought  to  market  alive.    Placed  in  the  pond,  they  are  regu- 

kiiy  ffsd  aMmittg  and  eiveBiag,  or  aa  often  as  the  feeder  finds  necessary.    Their  food  is  chiefly  boiled  rice,  to 

which  is  added  the  blood  of  nay  animals  they  may  kill,  wash  from  their  stew-pots  and  dishee,  dte. ;  inde«d, 

aa;  aaiaud  odfal  or  vegetable  matter  which  the  fish  will  eat.    Fish  so  fed  and  treated  advance  in  siae  rapidly, 

thoagfa  not  to  any  great  weight,  aa  the  kind  (a  speciea  of  porch)  which  come  under  our  observation  never  arrive 

at  nach  mors  than  a  poood  avoirdupois ;  but  finom  the  length  of  three  or  four  inches,  when  first  put  in,  they 

grow  to  from  eight  to  nine  ia  a  few  months,  and  are  then  marketable.    Draughts  from  the  pond  are  then  oooa- 

mnJljf  made :  the  largest  are  first  taken  off,  and  conveyed  in  lar^e,  shallow  tubs  of  water  to  market ;  if  sold, 

wcQ ;  if  not,  they  are  brought  b«<^,  and  replaced  in  the  pond  until  they  can  be  dispoeed  of.    The  business  of 

fishfcediwg  ia  so  maaagwl  that  the  stock  are  aU  fitttened  off  about  (he  time  that  the  water  is  most  wanted  for 

the  garden  crooa.    Tho  pond  ie  then  cleaned  out,  and  the  mud  carefully  saved;  or  nread  out  as  manure, 

^gain  filled  with  vrater,  stocked  with  young  fnr,  and  fed  as  before.    This  mode  of  eroplqyiug  the  ground  was 

OBBsidered  in  that  country  as  more  profitable  than  any  other. 

ttff!.  The  f^utegetUkntitttprvpagaUfish  by  collecting  the  spawn  in  the  rivers  and  lakes  where  it  is  depoe- 
it^aad  comeyi^f  it  in  veasels  ot  water  to  their  fish>poads ;  this  water  with  spawn  is  regularly  sold  by 
nerdiants,  who  mue  a  trade  of  transporting  it  from  one  province  to  another.  It  is  even  said  that  these  inge- 
niotts  people  have  a  method  of  hatching  the  spawn  of  fish.  They  fill  the  shell  of  a  new-laid  egg  with  the  ge- 
latiaoos  matter  that  contains  the  spown,  wax  up  the  hole  through  which  it  was  introduced,  and  put  the  agg 
oader  a  sitting  han.  At  the  eiqatatioa  of  a  certain  number  of  days  they  break  the  shell  in  water  wanned  oy 
the  ssBi.  Tb0  fry  are  then  bmd  hatched,  and  are  kept  in  pun  fresh  water  till  they  are  large  enough  to  be 
thrown  into  the  pond  with  the  old  fish. 

Lately,  aa  aecooal  has  bean  published  of  successful  experiments  of  the  same  kind  having  been  made  by  Sii 
Tfeaacia  lfackea»e,of  ConuD-honse,  Scotland,  and  others  who  have  reared  salmon  and  trout  from  spawn  uken 
frosi  tte  fish,  and  depoeitad  in  beds  of  gravellaid  in  pooda ;  and  it  is  stated  by  Profesaor  Agassis  that  tho  ova  of 
fish,  when  pioperiy  imprefnated,  may  be  conveyed  in  water  of  a  proper  temperature,  even  aoroas  the  Atlantic^ 
aa  saiely  aa  if  it  were  natonUy  deposited  by  the  parent  fish. 

S096.  The  term  ahell-juh.  though  still  retained  in  popular  language,  is  not  at  present 
employed  fay  naturalists.  It  includes  the  Crustaeeaj  or  crustaceous  animals,  as  lobsters, 
crabs,  shrimps,  Ac.^  and  the  MoHusea^  or  soft  animals.  Of  the  Mollusee,  some  are  cov- 
ered with  a  bard  outer  shell,  in  one  or  two  pieces,  and  are  named  univalves,  as  the  per- 
iwinkle, or  bivalves,  as  the  oyster ;  or  they  are  entirely  naked,  having  no  shell,  as  the 
Mednsc,  Sepia,  dec.  The  Cmstaoee  contain  numerous  species  and  varieties  in  diflTer- 
ent parts  of  the  worid ;  but  we  have  only  a  few  in  our  seas.  Animals  with  shells  abound 
with  ns,  bfut  only  a  few  are  large  enough  to  be  worth  eating.  Of  the  naked  Molluscs 
none  are  used  in  this  country  as  food,  though  the  Sepia  or  cuttle-fish  is  eaten  in  the 
south  ofFnace, 

Magi  skeUs  conaUt  entirely  of  carbonate  of  lime  (the  same  as  chalk),  connected  togeth- 
er in  layere  with  a  little  animal  matter  resembling  albumen ;  hence  shells  will  bum  to  a 
very  pore  lane.  The  interiore  of  many  shells  are  lined  with  a  pearly  matter  called  nacre, 
which  is  sometimes  extremely  beautiful,  particularly  in  mother-of-pearl.  Pearls,  which 
se  fiwnd  in  certain  shells,  are  nothing  more  than  concretions  of  this  substance,  which 
ta  also  carbonate  of  lime. 

2090.  Ii  is  acid  thai  Uning  too  much  upon  fish  is  apt  to  give  rise  to  cutaneous  eruptions ; 
ad  this  Dr.  Paris  considera  as  not  improbable,  particularly  in  hot  climates.    The  oilv 
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principle  upon  which  the  odoor  of  fish  depends  is  absorbed  into  the  blood,  when  An 
kind  of  food  is  taken,  as  is  evident  from  the  peculiar  flavour  of  sea-fowl  that  live  upoa 
lish.  Even  tfa«  hogs  that,  in  Cornwall,  have  access  to  pilchard  have  often  a  fisby  Ha- 
vour:  and  from  the  sympathy  between  the  stomach  and  the  skin,  it  is  not  nnlikdy 
that  the  oily  fat  fish  may  have  a  tendency  to  produce  cutaneous,  derangement.  Thus 
many  facts  appear  to  point  out  the  propriety  of  changing  our  food  ocoasionally.  It  has 
Oeen  conjectured  that  the  priests  of  Egypt  were  prohibited  from  eating  fish  to  avert  the 
leprosy,  which  was  supposed  to  be  induced  by  living  too  much  upon  it;  in  the  sams 
manner  that  it  is  thought  the  Jewish  legislator  interdicted  the  use  of  york  firom  his  be- 
lief in  its  unwholesomeness. 

2100.  The  supply  ofjuh  in  the  aeas  round  Britain  is  not  only  abundant,  hot  inexhausti- 
ble ;  and  yet,  notwithstandmg  this,  and  the  encouragement  given  by  govemmeot,  the 
fisheries  have  not  proved  so  profitable  as  might  have  be^i  expected.    There  is  Uuie  fish 
consumed  in  the  interior  of  the  kingdom ;  and  though  in  Loudon  immense  quantities  are 
annuaUy  made  use  of,  <^  there  can  1^  no  doubt."  observes  Mr.  M^Cullocb,  in  his  vahiaUe 
Dictionary  of  Commerce,  **  that  the  consumption  would  be  much  greater  were  it  not  /or 
the  abuses  in  the  trade,  which  render  the  £«upply  comparatively  scarce,  and.  in  most  in- 
stances, exceedingly  dear."    "  That  this  harvest,"  says  Mr.  Barrow, "  ripe  for  gathering 
at  aJl  seasons  of  the  year,  without  the  difiiculty  of  tillage,  without  expense  <^  seed  or 
manure,  without  the  payment  of  rent  and  taxes,  is  ioexbausiible,  the  extraordinaiT  fe> 
cundity  of  the  most  valuable  kinds  of  fish  would  alone  afibrd  abundant  proof.    To  enu- 
merate the  thousands,  and  even  millions,  of  eggs  which  are  impregnated  in  the  herring, 
the  cod,  the  ling,  and,  indeed,  in  almost  the  whole  of  the  esculent  fish,  would  give  bat 
an  inadequate  idea  of  the  prodigious  multitudes  in  which  they  flodL  to  our  shores ;  the 
shoals  themselves  must  be  seen  in  order  to  convey  to  the  mind  any  just  notion  of  their 
aggregate  mass."   As  the  fisheries,  and  the  various  circumstances  eoonected  with  them, 
are  managed  at  present,  the  supply  of  fish  is  extremely  uncertain,  which  causes  a  glut 
at  one  time,  whUe  at  another  there  is  scarcely  any  to  be  had.    The  cause  of  this  is  ob- 
vious.   Fish  are  extremely  changeable  in  their  places  of  resort,  and  they  will  leave  their 
accustomed  haunts  for  long  periods  without  our  being  able  to  ascertain  the  reason;  nor 
do  we  know  all  the  causes  of  their  migration.    Fish  also  require  great  care  in  packing 
and  transportation,  as  they  soon  spoil.    So  far  it  is  easy  to  perceive  some  of  the  physi- 
cal difficulties  oyer  which  we  have  no  control.    But  still  a  question  remains,  whether 
all  the  means  are  employed  which  might  enable  us  to  enjoy  all  the  advantages  of  oar 
insular  situation,  and  the  abundance  with  which  we  are  surrounded.    But  abeady  «e 
see  reason  to  hope  that  the  time  is  not  far  distant  when  the  modem  improTements  will 
extend  to  this  subject.    Before  steam  navigation,  a  large  proportion  of  the  salmon  sold 
in  the  London  market  could  not  have  been  brought  fresh,  and  a  contrary  wind  frequently 
rendered  a  cargo  unfit  for  sale.    By  the  railways  fresh  fish  will  be  conveyed  daily  to  in- 
land towns  which  now  receive  a  supply  only  two  or  three  times  a  week,  or  less  fre- 
quently.   Already  the  inhabitants  of  Birmingham  have  benefited  in  this  reayeet  by  the 
Grand  Junction  Railway,  which  gives  them  access  to  the  Liverpool  fish  markets  and 
salmon  brought  to  London  from  Scotland  by  the  steam  vessels  have  reached  thai  place 
by  the  same  railway.    The  want  of  inland  conveyances  has  hitherto  deprived  the  coun- 
try of  the  advantage  of  the  extraordinary  quantities  of  fish  that  have  been  occasioeall/ 
caught.   £ven  of  cod-fish  one  ton  and  a  quarter  have  been  taken  at  a  time  ia  one  boat. 
Of  mackerel  the  haul  has  been  sometimes  so  great  that  it  could  scarcely  be  disposed  of, 
and  pilchards  and  sprats  are  often  obliged  to  be  used  as  manure  for  want  of  sale.    The 
means  of  conveying  these  to  inland  districts  must  produce,  at  times,  a  seaeonable  suppll 
of  food  in  future. 

SbCT.    II. BALT-WATBB  FISB. 

SuBsacT.  1. — Tfu  T\trbot  {PlturontcUa  jtfaxtmiw,  Linn.). 

2101.  This  is  the  most  highly  prized  of  our  fiat  fish.  It  inhabits  the  northern  and 
Mediterranean  seas,  and  is  taken  on  the  south  coast  of  England  in  great  plenty.  It 
grows  to  a  large  siie,  sometimes  even  to  weigh  thirty  pounds.  The  flesh  is  white, 
firm,  rich,  gelatinous,  and  of  a  fine  flavour ;  but  being  a  ground  fish,  Ude,  the  celebrated 
French  cook,  says  that  it  is  better  for  keeping  a  day  or  two,  since,  when  just  caoght,  it 
is  apt  to  be  not  merely  firm^  but  a  little  too  hard.  They  are  often  brought  to  London 
alive  in  weU-boats,  and,  as  they  do  not  all  spawn  at  the  same  time,  some  are  in  aeasn 
in  every  part  of  the  year.  The  London  market  is  chiefly  supplied  by  the  Dutch  fidier- 
men,  and  a  preference  is  given  to  those  caught  on  the  coast  of  Holland  ;  bat  a  great 
many  are  likewise  taken  at  the  Dogger  Bank,  and  on  the  coasts  of  Cornwall  and  Devon. 

..Those  sent  up  from  Scotland  pad&ed  in  ice  are  very  inferior,  and  may  be  purchased  fot 
1  fourth  of  the  price  given  for  the  best  turbots.  From  the  great  demand  fer  this  esteems 
sd  fish,  notwithstanding  its  price,  vast  numbers  are  brought  to  LondoB,  so  nywy  n. 
97,968  In  one  year. 

SuBBBOT.  %,'^Tke  SoU  iPUuron£eU$  SoUdj  Linn.). 
tlOS  The  sole  U  weU  known  to  be,  next  to  the  turbot,  the  best  of  onr  flat  Heh.    fl 
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nbabiU  the  aaady  bottom  on  aU  our  coasts,  but  is  finer  in  the  west  and  soath  than  in . 
the  north  and  east  U  is  an  inhabitant  of  the  northern  seas,  the  Baltic,  Mediterranean, 
and  America.  Great  nambere  are  talcen  on  the  south  coast  of  England  iy  the  boats  from 
Dover,  Folkeitone,  Brighton,  and  Hastings,  and  brought  to  the  London  market  alive 
by  well-boais  or  by  land  carriage.  The  finest  are  caught  off  Plymouth  and  in  Torbay ; 
they  frequently  weigh  eight  or  ten  pounds  per  pair,  and  have  been  seen  two  feet  in 
length,  but  the  smaller  are  preferred.  They  are  likewise  taken  ofiT  Yarmouth.  They 
are  fuU  of  roe  at  the  latter  end  of  February ;  for  a  few  weeks  after,  they  are  soft  and 
wateiy,  bot  they  soon  recover.  8ome  of  them  are  in  season  all  the  year  round ;  but 
tbey  are  is  highest  perfection  about  midsummer.  As  they  are  an  excellent,  firm,  white, 
and  de/fcite  fish,  they  are  frequently  seen  upon  the  London  tables.  It  is  essential  that 
they  should  be  perfectly  fresh,  or  the  flesh  loses  its  firmness,  and  thickness  is  desirable. 
TboM  fiom  the  deep  water  are  superior  in  quality.  They  have  been  kept  alive  in  fresh- 
water poods;  in  Mr.  Arnold's  pond  in  Guernsey,  the  sole  becomes  twice  as  thick  as 
ooe  of  the  same  length  from  the  sea,  and  they  are  known  to  breed  there.  Tbev  are 
taken  also  in  the  Arun  in  Sussex,  five  miles  A'om  the  sea,  where  they  remain  all  wmter, 
buying  themselree  in  the  mod. 

SuBsacT.  3. — The  BriU  (PUuranuUM  Rhombus,  Linn.). 

8103.  This  is  somewhat  like  the  sole,  but  broader,  and  is  intermediate  between  thai 
and  the  torbot.  It  is  a  fine  fish,  and,  when  large,  not  much  inferior  lo  the  latter,  thoogh 
much  cheaper.    It  is  brought  in  abundanoe  to  the  London  market. 

SoasBCT.  4.— 7%«  fltmnder  (PUuroructe§  Fletiw,  Linn.). 

S104.  The  flounder  is  generally  the  least  esteemed  of  our  flat  fish.  It  is  smaller  than 
the  plaice.  It  inhabits  both  the  seas  and  rivers,  coming  into  the  latter  to  breed ;  and 
tbey  will  thrive  m  fresh-water  ponds.  It  is  very  abundant  on  our  coasts,  and  they  also 
frequent  our  rivers  at  a  considerable  distance  from  the  salt  water.  Great  quantities  of 
them  are  brought  to  the  London  market,  and  are  sold  at  a  cheap  rate.  They  are  in 
seasoo  from  January  to  March,  and  from  July  to  September.  It  is  considered  as  a  light 
fixNf,  being  sweet  and  easy  of  digestion.  The  Thames  flounder  is  a  delicate  and  es- 
teemed fish. 

Sdbcbot.  6. — Th€  Dab  {PUwonedes  Limanda^  Linn.). 

2105.  This  IS  very  similar  to  the  flounder,  but  smaller  and  thinner.    It  is  out  of  sea- 
aon  in  May  and  June. 

SoBSKCT.  6. — The  Plaice  {PleUroneciee  Platwa^  Linn.). 

2106.  This  flat  fish  is  extremely  abundant  on  our  coasts,  and  is  also  found  in  the 
Mediterranean  and  the  Baltic.  It  is  inferior  to  the  sole,  the  flesh  being  less  firm  and 
white,  and  not  so  well  flavoured  ;  but  when  they  are  of  a  large  siie,  and  just  caught, 
they  are  by  no  means  despicable.  They  are  sold  at  a  low  price,  and  are  genentty 
purchased  by  the  poorer  peoplo.  The  best  of  those  brought  to  the  London  market  are 
caned  Dcwera  fUace,  being  chiefly  caught  in  the  Dowers,  or  on  the  flats  in  the  sea  betweea 
Folkestone  and  Hastings,  weighing  from  one  to  five  and  six  pounds.  On  the  coast  of 
Holland  they  are  obtained  considerably  larger,  and  are  known  here  as  Jhuch  plaiee ; 
some  of  them  have  been  even  eighteen  pounds.  Like  all  ground  fish,  th^  are  very 
tenacioas  of  life,  and  therefore  keep  well. 

SuBSBOT.  7. — Halibut  {Pletonmectei  Hippoglostui,  Linn.). 

2107.  This  iB  the  largest  of  our  flat  fish,  being  sometimes  found  of  the  weight  of  two 
or  three  hundred  pounds,  and  in  the  seas  of  Iceland  and  Newfoundland  much  larger.  Its 
flesh  is  extremely  white,  and,  when  small,  they  are  thought  by  some  to  be  nearly  as  fine 
as  turbot ;  but  when  they  are  large,  the  flesh  is  coarse  and  dry,  and  is  not  much  esteem- 
ed, baring  little  flavour.  In  some  parts  of  Scotland  this  is  called  the  turbot,  which  often 
oocasioos  mistakes  with  the  English  people.  In  the  London  market  it  appears  in  March 
and  April,  and  its  flesh  is  sold  in  slices  by  the  pound  at  a  low  price. 

SoBsBCT.  8. — The  common  Cod  {Gadtu  Morhua^  Linn.). 

2106.  This  is  one  of  the  most  important  of  the  fiony  tribe,  from  the  excellence  of  the 
Snd  which  it  supplies,  and  its  prodigious  abundance.  It  is  an  ocean  fish,  confined  to  cold 
climates,  and  foand  only  in  the  northern  parts  of  the  world.  It  is  supposed  to  reside 
dnedy  between  the  latitudes  of  66^  and  46^.  Those  taken  north  and  south  of  these' 
btitodes  are  either  few  in  number,  or  bad  in  quality.  As  far  north  as  Greenland  they 
«e  small  and  emaciated ;  and  they  do  not  reach  so  far  south  as  the  Mediterranean, 
where  they  are  unknown.  The  great  resort  of  this  fish  is  on  the  banks  of  Newfound 
bad,  and  the  otber  sand-banks  that  lie  oflT  the  coast  of  Cape  Breton,  Nova  Scotia,  and 
New.£Dgland«  where  they  find  food  in  the  worms  produced  in  these  sandy  bottoms. 
Hey  are  alao  taken  on  the  south  and  west  coasts  of  Iceland,  on  the  coasts  of  Norway 
■  the  BalU'  and  off  the  Orkneys  and  western  islands  of  Scotland.  The  principal  fish 
whitil*  at  present  supply  the  London  market  with  firesb  cod  are  hollows  betweea 
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the  Dogger  Bank,  the  Well  Bank,  and  Cromer  on  the  east  coast  of  England.  The 
caught  there  separates,  when  cut,  in  fine  large  flakes ;  it  is  brought  alive  to  Londoa  in 
well-boats.  The  fishermen  seldom  find  any  cod  or  other  round  fish  on  the  bank  itseU, 
but  upon  the  sloping  edges  and  hollows  contiguous  to  it.  The  shifting  sand  on  the  top 
of  the  bank  affords  them  no  subsistence ;  and  the  shallow  agitated  water  allows  them 
no  rest.  Inhabiting  deep  water,  they  are  taken  only  with  lines  and  hooks.  A  great 
deal  is  caught  off  Scarborough.  They  are  also  taken  in  great  plenty  on  the  coast  of 
Scotland,  and  the  northeast  coast  of  Ireland. 

Mr.  Yarrell,  in  his  **  History  of  British  Fishes,"  mentions  the  two  principal  Tarieties 
of  cod  in  the  market  as  Dogger  Bank  and  Scotch  cod.  The  first  has  a  sharp  nose,  with 
the  body  of  a  dark-brown  colour ;  the  second  has  a  round  nose,  and  the  body  of  a  light 
yellowish  ash-green.    The  first  is  most  esteemed. 

2109.  In  our  aeaa  the  cod-Juh  begins  to  apaum  in  December,  and  they  continue  to  depos- 
ite  their  eggs  on  rough,  rocky  ground  till  the  end  of  February,  when  they  become  poor. 
Some  continue  in  the  roe  till  the  beginning  of  April :  they  are,  therefore,  a  winter  fish, 
being  in  high  season  about  Christmas.  They  recover  from  their  spawning  sooner  than 
any  other  Sah,  and  it  is  common  to  take  some  cod  all  the  summer.  They  are  amazing- 
ly prolific.  Leewenhoek  counted  several  millions  of  eggs  in  the  roe  of  one  cod-fish  of 
middling  size,  a  degree  of  increase  that  must  render  them  inexhaustible  by  human 
means.  They  are  in  highest  perfection  in  the  winter,  and  they  keep  well ;  but  the 
glutinous  parts  about  the  head,  sO  highly  prized  by  gastronomes,  lose  their  delicate 
flavour  after  the  fish  has  been  twenty-rour  hours  out  of  the  water.  The  cod  is  some- 
times found  of  a  very  large  size,  weighing  as  much  as  sixty  pounds ;  thirty  pounds  is 
not  uncommon,  but  twenty-five  pounds  is  the  usual  size  of  a  well-conditioned  fish ;  about 
six  or  eight  pounds  is  the  best  for  the  table ;  but  they  are  taken  of  alt  sizes  from  that 
to  one  pound.  When  below  a  pound,  they  are  called  codlings ;  the  smaller  ones  are  apt 
to  be  soft  and  watery.  They  are  selected  by  their  plumpness  and  roundness,  especially 
near  the  tail ;  by  the  deptli  of  the  pit  behind  the  head ;  and  by  the  regular  appearance 
of  the  sides,  as  if  they  were  ribbed. 

2110.  The  cod  is  particularly  firm  and  rich  when  in  season,  which  is  known  by  layers 
of  white  curdy  matter  between  its  flakes  when  boiled.  It  is  likewise  extremely  aotri- 
tious  and  light.  When  just  killed,  and  in  season,  the  gills  are  red,  the  neck  thick,  tha 
flesh  Arm,  and  the  eyes  bright.  The  firmness  of  the  fish  is  much  improved  by  crimping. 
The  milt  of  the  cod,  or  soft  roe,  is  brought  to  table  as  a  garnish,  but,  from  its  oily  nature, 
is  not  fit  for  delicate  stomachs. 

2111.  What  is  called  the  sound  in  codrfish  is  the  air-bladder,  or  swimming-bladder,  by 
means  of  which  the  fish  is  enabled  to  rise  or  sink. in  the  water.  The  fish  has  the  power 
of  compressing  this  bladder ;  and  then  the  air  within  it  is  condensed,  in  consequence 
of  which  its  specific  gravity,  and,  therefore,  that  of  the  whole  fish,  becomes  heavier 
than  water,  and  the  fish  sinks ;  when  it  desires  to  rise,  by  relaxing  the  muscles  con- 
nected with  this  bladder,  it  suffbrs  the  air  within  it  to  be  expanded,  and  the  fish  becomes 
specifically  lighter  than  the  v^ater,  and  ascetids.  The  sole,  flounder,  and  other  flat  fiah, 
faiave  no  bladder,  and  are  therefore  always  at  the  bottom. 

2112.  Cod  is  brought  from  the  Dogger  Bank  and  other  places^  and  kept  alive  in  the  wcU- 
boats,  or  store-^oatSf  some  stout  vessels,  of  eighty  or  a  hundred  tons  burden,  having  a 
large  tank  for  preserving  the  fish  alive.  These  boats  remain  as  low  as  Graveseod,  be- 
cause the  water  there  is  sufficiently  salt ;  if  they  come  higher  up,  the  fresh  water  would 
kill  the  fish ;  from  the  store-boats  a  portion  is  sent  to  Billingsgate  by  each  night  tide. 

2113.  Cod  has  been  kept  in  sall-toater  ponds  in  different  parts  of  Scotland,  and  found  to 
maintain  their  condition  unimpaired.  Of  these  ponds,  there  is  one  in  Galloway,  another 
in  Fife,  and  a  third  at  Orkney.  In  these  preserves  the  fish  is  regularly  fed,  and  some- 
times take  the  food  firom  the  hand.  "^ 

Vast  quantities  of  cod  are  taken  on  the  Banks  of  Newfoundland,  and  brought  to  us, 
salted,  for  an  account  of  which,  as  well  as  the  other  methods  of  curing  fish,  by  drying, 
smoking,  and  pickling,  see  Book  X.,  **  Preservation  of  Food."  By  all  these  methods  of 
euring  fish,  the  digestibility  is  much  impaired,  and  they  are  rendered  unfit  for  invalids. 

SuBSECT.  9. — The  Haddock  {Gadus  JEglifinus,  Linn.). 

2114.  This  fish  is  an  inhabitant  of  the  northern  seas  of  Europe ;  but  it  is  remarkable 
that  it  does  not  enter  the  Baltic,  and  is  not  known  in  the  Mediterranean.  It  appears  on 
our  coasts  in  December,  and  is  then  full  of  roe.  Some  are  in  season  from  August  to 
February.  The  haddock  resembles  the  cod  in  some  of  its  properties.  The  smsiS  ones, 
when  boiled,  are  less  firm  than  the  cod,  and  rather  watery,  but  the  larger  fish  are  firm, 
and  of  a  fine  flavour.  In  general,  they  do  not  exceed  the  height  of  ten  or  twelve  inches, 
weighing  two  or  three  pounds,  but  they  are  known  sometimes  to  grow  to  the  size  of 
three  feet :  when  large,  they  are  coarse.  They  are  better  for  being  hung  up  for  a  day  m 
two,  with  a  sprinkling  of  salt.  They  are  sometimes  cured  with  salt,  and  dried ;  and  this 
is  done  particularly  well  at  the  fishing  village  of  Findhom,  near  Aberdeen,  by  hanging 
them  a  day  or  two  in  the  sinoke  of  peat.    Finnan  haddocks  (a  oonruption  of  Findhom^ 
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broiled,  are  much  oaea  at  breakftst  by  the  Scotch,,  and  are  esteemed  a  great  delieacj. 
An  imitatioQ  of  these»  it  is  said,  may  be  nade  by  laying  the  fish  in  salt  for  two  hoorsi 
letting  the  water  drain  from  them,  and  then  washing  them  oyer  with  pyroligoeous  acid, 
and,  lastty,  banging  them  in  a  diy  place  for  a  few  days. 

Haddocks  bare  been  kept  in  salt-water  ponds,  or  preserves,  and  will  become  so  tame 
as  to  feed  from  the  hand.    They  are  in  season  during  the  last  three  months  of  the  year. 

SuBSBCT.  10. — 7^  Wkiting^  {Oadua  Merlangus,  Linn.). 

3115.  This  fish  is  tender,  delicate,  extremely  light,  and  easy  of  digestion ;  perhaps  the 
most  so  of  any  of  our  salt-water  fish.  Whitings  appear  in  large  shoals  in  our  seas  in  the 
spring,  keeping  at  the  distance  of  about  half  a  mile  to  that  of  throe  miles  from  the  shore, 
where  they  appear  to  come  to  deposite  their  spawn.  They  are  taken  by  the  line.  Their 
nsijaJ  Jeogth  with  us  is  ten  or  twelve  inches,  and  they  seldom  exceed  a  pound  and  a  half 
in  weight ;  but  on  the  edge  of  the  Dogger  Bank  they  are  found  to  weigh  from  four  to 
eight  poands.  They  are  in  highest  season  durine  the  first  two  months  of  the  year, 
though  they  are  occasionally  taken  aU  the  year  round.  They  are  not  allowed  to  be  caught 
when  less  than  six  inches  in  length.  The  spawning  season  extends  from  March  to  Sep- 
tember, and  towards  the  end  of  the  year  they  recover  and  become  good. 

In  Cornwall,  whitings  are  salted  and  dried,  and  in  winter  sold  in  the  markets  under  the 
name  of  "  Buckhom.*' 


91  IS.  Tkt  wkilvtgftmt  {Ooima  huaUt  Linn.)  is  cmnmoo  ftboat  the  moath  of  tba  Thunea,  and  gwnUr  aB 
nwDd  oar  couu ;  it  la  cauflit  alao  in  tho  nortQern  aeaa.  It  much  reaemblaa  oar  whiting,  and  h  an  ezeellant 
fish.    It  i«  moat  ia  leaaon  in  November  and  December. 

9117.  T&e  wHfoy  peOtek  {GaduM  folUehiiUy  Linn.)  ia  onnght  all  round  our  coaats,  and  ia  very  common ; 
beiny  aomewhat  Ue  the  whiting,  it  la  aometimea  miataken  bj  the  inespahenoed  for  that  flah.  Ita  flaah  ia 
4eUcaie. 

SuBSBCT.  11. — The  Ling  {Oadug  Milva,  Linn.). 

21 18.  This  fish  is  an  inhabitant  of  the  northern  seas,  and  but  little  used  in  Britain  as 
food.  The  ling  in  form  nearly  resembles  the  cod,  but  is  more  slender,  and  grows  to  the 
length  of  six  or  seven  feet.  It  is  taken  in  vast  quantities  oflTthe  Orkney,  Shetland,  and 
AVestem  Isles,  and  is  found  also  near  the  Scilly  Isles,  and  oflT  Flamborough  Head.  It 
only  inhabits  deep  water.  It  is  in  perfection  from  February  to  the  end  of  May ;  and 
they  spawn  in  June,  depositing  their  ova  in  the  soft  bottom.  When  they  are  leas  than 
twenty-six  inches  in  length,  they  are  called  drizzles  on  the  Yorkshire  coast,  and  are 
consumed  at  home,  being  an  excellent  fish ;  but  when  larger  they  are  coarse :  they  are 
sailed,  dried,  and  exported  to  Spain  and  the  more  southern  parts  of  Europe,  where  the 
ling  does  not  inhabit.  The  sounds  and  roes  are  salted  separately ;  and  a  good  deal  of 
til  is  obtained  from  the  livers,  as  well  as  from  those  of  the  cod. 

SuBSBCT.  l^.-^The  Tortk,  or  Tusk  {Gadut  BroMtne,  Linn.). 

2119.  This  fish  is  extremely  abundant  in  the  Shetland  Islands,  where  it  is  called  iiuk. 
It  is  a  northern  fish,  found  also  in  Norway  and  Iceland ;  but  it  comes  no  fkrther  south 
than  the  Orkneys,  where  it  is  scarce.  When  fresh,  the  flesh  is  hard,  and  the  fish  are 
generally  dried,  like  stockfish,  without  salt :  when  soaked  in  water,  and  boiled,  they  con- 
stitute the  food  of  rS  numerous  population  in  the  North ;  but  in  this  state  they  form  a  very 
insipid,  though,  with  strong  constitutions,  a  very  wholesome  food.  They  are  brought 
sometimes  from  Shetland  to  London  with  other  dried  and  salt  fish. 

SiTBsscT.  13. — TU  CoalfiMh  {Oadau  Carhonariutt  Linn.). 
2190.  This  is  a  northern  fish,  being  fbnnd  in  Spitzbergen,  Davis*s  Straits,  and  the  Bal- 
tic. It  swarms  in  the  Orkneys,  where  it  furnishes  a  great  part  of  the  support  of  the 
poor  at  a  certain  time  of  the  year ;  they  take  it,  when  uoder  one  year  old,  with  rod  and 
line,  sitting  on  the  rocks.  It  is  there  called  the  nUoek :  in  the  second  year  of  its  age  it 
comes  kas  frequently  to  tho  shore,  and  is  fished  from  a  boat,  being  named  a  eooth :  as  it 
'  advances  ia  age,  it  keeps  farther  out  to  sea ;  and,  growing  to  the  length  of  two  or  three 
teet  or  more.  It  is  termed  sethe ;  and  then  it  is  a  very  coarse  fish.  In  this  state  it  ia 
split,  salted,  and  dried,  for  exportation  to  the  Mediterranean.  In  Edinburgh  the  young 
fish  are  eaiied  podUys.  While  under  a  year  old,  and  till  two  years,  they  are  a  delicate, 
well-fiavoored  fish.     They  can  be  easily  bred  in  salt-water  ponds. 

SuBSKCT.  lA.^-TKe  Mackerel  {Scomber  Scomber,  Linn.). 

8121.  This  is  well  known  to  be  one  of  the  most  elegant  in  Its  form  among  our  fish, 
and  the  most  beautiful  in  its  colours  when  just  taken  out  of  the  sea.  It  was  formerly 
fupposed  to  be  inigratory,'passing  the  winter  in  the  polar  seas,  and  travelling  south  even^ 
year  to  deposite  its  spawn  in  warmer  climates ;  but  the  migration  of  these  fish,  as  well  as 
that  of  the  herring,  ia  now  disputed ;  and  most  naturalists  are  of  opmion  that,  during  the 
winter  season,  it  merely  retires  into  the  deeper  parts  of  the  sea,  at  a  distance  from  tho 
shores.  They  appear  on  our  coasts  in  the  spring  in  immense  shoals ;  bnt  their  progresa 
does  not  correspond  with  their  supposed  migration  from  the  north,  for  they  are  first  met 
vith  €^the  Land's  End  in  March,  pursuing  a  course  from  west  to  east,  and  are  found  in 
be  bays  of  Devonshire  about  April.    They  are  taken  ofiT  Brighton  about  April  and  Mali 
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and  oDi  the  coast  of  SaiRdk  about  May  and  Jnna  In  the  Orkneys,  they  are  not  seea  tdl 
Angnst.  This,  instead  of  being  any  proof  of  the  sopposed  migration,  mther  militatsa 
against  the  opinion  that  they  come  from  the  north. 

2122.  Mackerel  are  so  prolific  that  640,000  ova  have  been  counted  in  one  ro&  Yooof 
maokerel,  called  shmerst  are  caught  in  Angust,  from  four  to  six  inches  king ;  and  they 
are  half  grown  when  they  retire  to  the  deep  water  in  November.  Their  principal  food 
is  the  fry  of  other  fish,  and  they  are  Toracious  feeders.  Their  ordinary  length  is  from 
fourteen  to  sixteen,  and  even  twenty  inches,  and  their  weight  a  pound  and  a  half  to  two 
pounds.    The  largest  fish,  however,  are  not  considered  the  best  for  the  table. 

2123.  Mackerel  is  in  great  request  as  an  article  of  food ;  but  it  should  be  perfectly  fresh 
to  be  in  perfection,  and  no  fish  spoils  more  rapidly :  in  consequence  of  its  being  so  perish- 
able a  commodity,  they  are  allowed  to  be  cried  through  the  streets  of  London  on  Sun- 
days. The  common  idea  respecting  mackerel  is,  that  they  are  in  best  condition  when 
fullest  of  roe ;  but  at  that  time  this  fish,  though  not  impoverished,  has  but  litUe  flavour. 
It  is  in  the  eariy  part  of  the  season,  when  the  roe  id  not  yet  full  grown,  that  they  have 
most  flavour.  There  is  likewise  an  ailer-season,  when,  in  October,  they  have  had  time 
to  fatten  and  to  recover  after  spawning.  FuU-grown  mackerel  are  occasionally  caught 
on  the  Cornish  coast  all  through  the  year.  They  are  taken  ^ith  larse  nets  *,  and  in  some 
years  the  quantity  caught  is  enormous.  Mackerel  is  seldom  salted  in  this  country,  but 
it  appears  that  in  France  they  are  preserved  in  that  manner.  The  value  of  this  fish  was 
highly  recognised  by  the  ancients,  who  prepared  from  it  a  kind  of  saose,  called  ^srwii, 
stOl  made  at  Constantinople,  but  now  superseded  through  the  rest  of  Europe  by  the  an- 
chovy. A  variety  of  this  fish,  called  the  Spanish  tnackerelt  ia  occasionally  taken  on  oyr 
coasts,  but  it  is  in  no  estin^ation. 

The  Scad,  or  Horse  Mackerel  {Caranx  trachurus,  Linn.)  is  a  coarse  fish,  which  occa- 
sionally appears  in  vast  shoals  on  the  British  coasts,  particniarly  the  southern.  It  is 
rarely  brought  to  market,  and  not  esteemed.  In  Cornwall  it  is  salted  and  consumed  bv 
poor  people. 

SuBsECT.  16. — 7^  Smelt  {Salmo  Bperlanust  Linn.). 

2124.  The  smelt  is  a  very  delicate  fish,  and  much  in  i-equest.  Mr.  Yarrell  says  that 
the  true  smelt  is  almost  exclusively  confined  to  the  eastern  and  western  coasts  of  Brit- 
ain, and  that  he  is  not  aware  of  its  existence  between  Dover  and  the  Land*s  End ;  what 
is  caught  there,  and  called  smelt,  being  the  Atherine  or  sand-smelt.  The  smelt  ascends 
rivers  and  inhabits  fresh  water  from  August  to  May ;  and,  after  spawning  in  March, 
returns  to  the  sea.  It  rarely  goes  far  from  shore,  and  is  taken  in  abundance  in  No- 
vember, December,  and  January.  It  is  a  veiy  elegant  fish .-  its  form  is  beautifully  ta- 
per, the  skin  thin,  and  the  whole  body  semi-transparent ;  the  scales  are  small,  silvery, 
and  easily  rubbed  ofiT.  It  has  a  peculiar  odour,  which  some  compare  to  that  of  a  cu- 
cumber, and  others  to  that  of  a  violet.  The  Thames  used  to  swarm  with  this  fish ;  bat 
of  late  very  few  have  been  taken  in  it.  It  has  been  bred  in  ponds  with  complete  success. 

2125.  The  'Sand-smeU,  or  Atherine  {Atherina  presbyter^  Cuv.),  is  sometimes  sold  \tk 
Southampton  and  other  parts  of  the  Hampshire  coast  as  the  true  smeit^  to  which  ii  is 
inferior,  bein^  more  dry ;  though  if  dressed  with  the  liver  and  roe,  and  without  being 
embowelled,  it  is  excellent.  l[t  is  plentiful  on  the  south  coast  of  England,  where  the 
true  smelt  is  rare. 

SuBSBOT.  16. — The  Gurnard  {TrigU  Cuculus,  Linn.). 

2126.  T%e  Red  Gurnard,  sometimes  called  the  Cuckoo  Gurnard,  is  very  oommon  on 
the  English  and  Irish  coasts.  Its  head  is  remarkably  well  defended  with  bony  plates 
and  spines,  and  as  they  swim  near  the  bottom  of  the  sea,  they  are  extxemely  tenactona 
of  life  when  taken  in  the  trawl  nets.  They  are  an  excellent  fish  as  food,  and  are  in 
greatest  perfection  in  October,  though  they  are  to  be  had  through  the  winter  months. 

2127.  The  Piper  n  a  species  of  gurnard,  but  more  rare  on  our  coast  than  the  last.  It 
is  chiefly  obtained  on  the  western  coasts  of  Devon  and  Cornwall,  and  attains  the  length 
of  two  feet,  weighing  three  pounds  and  a  half.  All  the  gurnards  emit  some  sound  when 
taken  from  the  sea ;  and  the  name  of  this  species  is  given  from  the  noise  it  is  supposed 
to  make.    Its  flavour  is  thought  by  some  superior  to  that  of  the  common  guinardL 

2128.  The  Gray  Gurnard  is  not  uncommon  on  our  coasts.  Its  general  colour  is 
brownish-gray  or  greenish-gray,  the  belly  silvery  white. 

SoBSBCT.  17. — Conger  Eel  {Murana  Cenger,  Linn.). 

2129.  This  large  species  of  eel  is  found  in  the  European  seas,  and  aomethnes,  tboi^b 
rarely,  in  rivers.  It  is  extremely  voracious,  feeding  on  other  fish,  crabs  in  their  soft 
state,  or  dead  animals  of  any  kind.  It  grows  to  the  length  of  from  four  to  tea  feet,  luid 
some  have  been  taken  weighing  a  hundred  pounds.  A  fishery  of  congers,  at  Mount's 
Bay,  in  Cornwall,  forms  a  considerable  branoh  of  commerce.  They  are  taken  in  greal 
quantities,  and  were  formerly  exported  in  a  dried  state  to  Spain  and  Portugal,  where* 
being  reduced  to  powder,  they  were  used  for  enriching  soup.  At  present  they  are  ehi^ 
aold  to  foreigners  as  bai"  for  other  fish. 
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tldO.  They  ore  M^  se«riy  90  oUy  4u  iki  tmaUer  eeht  Aiul  the  fiab  being  white  and  firnii 
liey  are  cooked  in  a  great  variety  of  methoda.  They  make  excellent  soup,  are  eaten 
boiled,  broiled,  fried,  and  made  into  pies. 

8CB8BOT.  lB,^SkaU  (Rata  Bati$,  Liai.)« 
3131.  Of  ail  the  larger  JUh  of  this  couritry,  the  skate  or  ray  ie  the  rrkMt  numeroue,  and  thu 
la  ovring.  in  a  great  measure,  to  their  size.  Only  the  cachalot  and  shark  have  a  swal- 
low safficiently  lairge  to  receive  them,  and,  perhaps,  even  they  are  deterred  by  their  de* 
fensive  armoar.  In  England  some  have  been  taken  that  weighed  two  hundred  weight, 
and  in  other  seas  they  have  been  met  with  much  larger.  In  deep  water  they  are  sup- 
posed to  be  enormous,  for  it  is  only  the  smaller  ones  that  approach  the  shores.  They 
are  very  prolific,  one  female  containing  sometimes  three  hundred  eggs ;  but  they  produce 
their  yuung  alive,  and  only  one  at  a  time,  enclosed  in  a  black,  square,  horny  purse,  whioh 
are  frequently  found  cast  upon  the  shore  after  the  young  skate  has  come  out  of  it.  Like 
other  flat  fish,  they  live  at  the  bottom  of  the  sea. 

S132.  The  akale  belongs  to  the  cartilaginous  fishes,  that  is,  those  whose  bones  consist 
only  of  firm  cartilage.  The  flesh  is  thick,  white,  and  extremely  nutritive  ;  and,  being 
easy  of  digestion,  forms  an  excellent  food,  less  esteemed  than  it  deserves  to  be.  It  is 
much  improved  by  crimping,  in  which  state  it  is  almost  always  sold  in  London. 

From  their  great  abundance,  skate  is  extremely  cheap  in  the  fishing  towns  of  Eng- 
land ;  and  as  it  is  the  custom  there  often  to  cut  out  only  the  best  part,  and  throw  the 
rest  away,  much  excellent  nutritious  food  is  lost,  which  in  other  places  would  be  con- 
irerted  into  use.  Skate,  likewise,  admits  of  being  kept  fresh  longer  than  any  other  fish, 
and,  hung  up  in  the  sun,  it  can  be  dried  without  salt.  In  northern  countries,  great 
quantities  are  thus  laid  up  in  store.  The  French  consider  skate  as  a  very  nutritious 
and  excellent  fish,  and  hold  it  in  greater  estimation  than  it  is  on  this  side  of  the  Channel. 
They  send  their  boats  to  our  fishing  towns  to  purchase  skate,  particularly  in  Lent,  and 
they  preserve  it  fresh  by  keeping  it  covered  with  wet  sand. '  Skate  are  taken  in  abun- 
dance aiJ  round  the  coasts  of  England  and  Scotland. 

There  are  several  species  found  in  our  seas  besides  Raia  hoHs,  or  true  skate,  as  the 
long-nosed  siate,  the  white  skate,  and  the  Homelyn  ray^  which  are  of  inferior  quality, 
tluNigh  often  crimped  and  sold  for  true  skate. 

S133.  Skate  ^eta  in  season  in  July,  and  continues  so  through  autumn  and  the  beginning 
cf  winter,  but  is  not  good  in  spring  or  early  summer. 

3134  The  Thomhaek  differs  from  the  true  skate  In  having  large  spines  in  its  back, 
which  are  wanting  in  the  latter.  It  does  not  grow  to  the  size  of  the  skate,  and  is  con- 
aidered  as  rather  inferior  in  quality  ;  in  other  respects  it  is  very  similar.  The  thorn- 
back  is  taken  in  greatest  abundance  during  spring  and  summer,  because  then  they  ap- 
proach nearest  the  shore  for  the  purpose  of  spawning ;  but  their  flesh  is  not  so  firm  and 
fit  for  the  table  at  this  season  as  in  November.    The  fishermen  call  the  females  Maids. 

ScBSBCT.  Id.-^Stripcd  Red  Mullet  {MuUus  SumaUetus,  Linn.). 
2135..  The  colour  of  this  fish  is  an  elegant  rose-red  tinged  with  olive,  when  on  the 
6ack,  and  a  silvery  coat  on  the  abdomen.  They  occur  fVequently  on  the  Cornisb  coast, 
and  are  taken  aleo  on  the  coast  of  Sussex,  but  become  rare  more  north.  This  fish  was 
liejd  in  great  eateem  by  the  ilomans,  not  only  on  account  of  its  delicious  flavour,  but 
also  from  its  beautiful  coiour.  At  present  it  ts  a  fish  in  high  request,  the  flesh  being 
white,  firm,  and  of  a  fine  flavour.  On  our  coasts  it  seldom  exceeds  fourteen  inches  in 
length.  Mullets  occur  sometimes  in  profusion,  and  at  other  times  are  exceedingly 
scarce;  they  are  mostly  taken  with  trawl  nets,  which  traverse  the  bottom  of  the  sea 
They  appear  in  the  fishmongers'  shops  nearly  throughout  the  year,  but  most  frequently 
in  May  and  Jone,  when  they  are  in  best  condition.  Notwithstanding  that  the  usual 
habitat  of  this  mullet  is  the  sea,  it  Occasionally  ascends  rivers. 

SuBSBCT.  20. — Gray  Mullet  {Mugil  Cayito^  Cuv.). 
S138.  The  gray  roullet,  though  bearing  the  same  name,  is  altogether  a  diflTerent  fish 
from  the  red.    It  is  very  plentiful  on  the  sandy  coasts  of  our  island,  and  is  observed  to 
aaeemble  in  small  shoals  near  the  shores  in  the  spring  in  quest  of  food,  burrowing  into 
the  soft  mod  for  vrorms,  and  leaving  the  trace  of  its  head  in  the  form  of  a  round  hole. 
Unlike  the  salmon,  they  spawn  in  the  sea :  but,  like  that  fish,  they  ascend  rivers  for 
miles.    When  preparing  for  these  expeditions,  they  are  observed  in  shoals  near  the  sur- 
&oe  oftbe  water,  at  which  time  the  fishermen  endeavour  to  avail  themselves  of  the  op- 
portaaity  of  surrounding  them  with  their  nets.    The  mullet  is  particularly  abundant  on 
the  southeast  coast  of  England.    It  is  considered  a  fine  fish ;  and  the  spawn  is  some- 
timee  made  into  an  inferior  kind  of  caviare,  by  drying  and  salting  it.    From  its  partiality 
to  ftesh  water,  tbia  fish  has  been  thought  favourable  for  the  experiment  of  keeping  ma- 
rise  fish  in  fr«sb-water  ponds ;  and,  accordmgly,  Mr.  Arnold,  of  Guernsey,  has  fattened 
tbem  pfodtgiousiy  in  this  manner.   Of  all  the  salt-water  fishes  so  introduced  into  ponds. 
(he  gray  mullet  aeemed  to  be  the  most  improved. 
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SvBBBOT.  31.— TA<  Herring  {Cintpta  HarengtUf  Linn.)* 

2137.  This  excellent  fish  is  peculiar  to  the  northern  seas,  and  is  well  known  to  soppl^ 
abundance  of  food,  particular!/  to  the  poorer  classes.  The  name  herring  is  derived  from 
the  Grerman  heery  an  army,  which  expresses  the  number  they  appear  in.  Herrings  an 
met  with  in  ^eat  plenty,  from  the  highest  latitudes,  as  low  as  the  northern  coast  oC 
France.  They  are  also  found  in  vast  shoals  on  the  coast  of  America,  as  low  as  Candh 
na ;  and  they  are  met  with  in  the  Sea  of  Kamtschatka. 

2138.  The  herrtM  was  supposed  to  be  a  migrating  Jish,  and  that  its  chief  rendezvous  is 
the  icy  sea  within  the  arctic  circle,  which  swarms  with  insect  food  in  greater  abundance 
than  warmer  latitudes.  Pennant  and  other  authors  have  described  the  migration  of  the 
herring  in  a  very  circumstantial  manner,  which  has  been  copied  into  numerous  publica- 
tions. 

Notwithitanding  tbe  ahnott  uniTenal  belief,  howeyer,  of  tbe  infgrati<m  of  the  herring  from  CIm  northcni  i«* 

Siona  to  tbe  eoath  of  Europe,  mnd  the  detailed  deecription  of  it,  yet  tome  of  the  beet  nataralieia  of  the  iHewnt 
aj  ooneider  theae  aocoanta  to  be  in  moet  instances  erroneons,  and  thinJk  it  most  probable  that  the  hentngjiks 
the  mackerel  and  the  sprat,  diiring  the  winter  months  inhabit  the  deepest  parts  of  the  sea,  bm  st  no  fictf 
distance  from  the  shore,  or  plunge  beneath  the  soft  mud  at  the  bottom,  from  whence  thej  rise  in  the  sfmsf 
season,  u»d  approach  the  shallower  water,  in  order  to  deposita  their  spawn.  It  is  thoaght  that  the  northen 
migrations  supposed  by  Pennant  and  others  are  impracticable  in  the  short  period  assigned  to  them,  as  the  fish, 
in  its  swiftest  progress,  is  utterly  incapable  of  moving  at  a  rate  so  rapid  as  the  term  allowed  fur  those  mignr 
tioQS  would  require.  Many  interesting  facts  and  obsenrations  on  this  subject  may  be  found  m  Dr.  M'Ciilloch'i 
"  Description  of  the  Western  Islands  of  Scotland."  That  they  do  move  about  in  wandering  shoals,  like  maay 
other  fisn,  is  certain ;  but  what  renders  it  improbable  that  they  come  from  the  polar  regions,  as  has  heea  inia- 
gined,  is,  that  they  have  not  been  obserred  there  by  our  navigators.  Their  morements  appear  to  be  eximsaly 
capricious ;  for  many  of  the  deep  bays  of  the  west  of  Scotland  and  Ireland,  which  they  trequevt  at  oae  lias, 
ake  entirely  deserted  in  another  year  without  any  obvious  cause  :  a  circumstance  which  sometimei  piwtt 
ruinous  to  the  inhabitants  of  fishing  stations. 

SI  39.  Betide M  the  great  mtaniitiee  of  iki*  fi»h  consumed  at  home  m  a  freth  state ^  entcA  siarr  isaatdwiA 
taU  emd  exported.  It  has  been  stated  that  the  HoUaaders  were  the  first  who  began  the  .fishery  of  herriofi  m 
an  extensive  scale,  and  observed  the  several  seasons  of  their  passage,  aboat  1163 ;  but  it  is  recorded  laths 
Batarian  annals  Uiat  the  Scotch.sold  thsir  herrings  to  the  inhabitants  of  the  Netheriands  as  early  as  the  aisth 
century ;  and  this  traiBe  laid  the  foundation  of  a  commercial  slliaaoe  between  the  two  countries  which  sab* 
aiated  for  many  agea.  The  Yarmouth  fiahery  appcnn  to  have  had  its  oommonoemeBt  soon  after  the  iaadng 
cf  Cerdic,the  Saxon,  in  495,  and  the  inhabitants  ot  the  town  were  long  oonaidered  as  the  beat  curers  is  Eunips. 
They  had  an  advantage  over  the  Dutch  in  being  nearer  to  ^e  herring  shoals,  and  in  possessing  pleotj  of 
wood  to  smoke  them,  which  is  extremely  scarce  in  Holland. 

Willoughby,  in  his  **  History  of  Fishes,"  ascribes  the  art  of  curing  herrinn  by  salt  to  William  Beokdz,  a 
Fleming,  who  died  in  1897 ;  and  the  term  pieUing  is  supposed  to  bo  derived  from  him.  Yaraootii,  honeveri 
puts  in  a  prior  claim  to  this  art.  It  is  jreconled  that,  in  13S0,  the  Abbot  of  St.  Alban's  purchased  a  larg«  hooss 
in  Yarmouth,  **  in  order  to  lay  up  fish,  especially  herrings,  which  were  bought  by  his  agents  at  the  profMC 
season  for  the  use  of  the  abbey."  Prior  to  1938,  the  inhabitants  of  the  opposite  coast  ofEurofie  w«te  ia  tht 
habit  of  resorting  to  Yannqnth  for  a  supply  of  this  fish.  These  and  other  recorded  facts  show  that  the  nethnd 
of  preserving  herrings,  probably  by  salt,  most  have  been  known  in  England  more  than  900  yean  befon 
Beukelz. 

2140.  J*he  principal  British  herring  fisheries  are  on  the  west  and  east  sides  of  Scotland 
and  the  west  of  Ireland ;  the  herrings  fished  in  England  are  comparatively  inconsiderable. 
Yarmouth  and  LowestotTe  are  the  principal  places ;  and  very  large  quantities  are  also 
caught  at  the  mouth  of  the  Thames  by  the  fishing  smacks  of  London,  Folkestone,  Dover, 
dec.,  for  the  London  markets,  and  near  the  coast  of  Kent  and  Sussex  for  general  con- 
sumption. 

2141.  As  food,  fresh  herrings,  though  rather  oily,  form  a  very  good  aliment  if  used 
moderately ;  but  that  is  not  the  case  with  pickled  and  salt  herrings ;  these  are  only  fit 
for  those  whose-  powers  of  digestion  are  very  strong :  in  small  quantities,  with  plenty 
of  potatoes  or  other  vegetables,  they  are  less  objectionable.  Red  herrings  are  used  less 
88  food  than  as  a  luxury.    They  excite  thirst,  and  tend  to  create  fever. 

For  the  methods  of  curing.herrings,  see  Book  X.,  *<  Preservation  of  Food.*' 

SuBSECT.  22. — The  Pilchard  {Clupanodun  Pilchardus,  Linn.). 

2142.  The  pilchard  is  somewhat  allied  in  general  appearance  to  the  herrings  but  is  thicker, 
or  of  a  less  compressed  form,  the  back  more  elevated,  and  the  scales  much  larger  in  pro- 
portion. It  is  also  a  smaller  fish  than  the  herring,  but  larger  than  the  anchovy,  rardy 
exceeding  the  length  of  eight  inches*  Its  geographical  distribution  is  much  more  lifliit* 
ed  than  the  herring ;  instead  of  being  found  on  every  part  of  the  British  coast,  like  that 
fish,  it  occurs  in  this  country  in  great  numbers  only,  on  the  shores  of  Devon  and  Oort' 
wall.  It  likewise  requires  a  warmer  climate  than  the  herring,  abounding  in  the  Medi- 
terranean, and  the  coasts  of  Dalmatia,  from  which  Greece  and  Italy  are  partly  sunrfied. 
Pilchards  appear  usually  in  vast  shoals  ofifthe  Cornish  coasts  about  the  middle  of  Jdy, 
and  disappear  in  the  beginning  of  winter,  though  a  few  return  again  after  Christmas. 
Their  winter  retreat  is  supposed  to  be  the  same  as  that  of  the  herring,  in  the  deep  sea. 

2143.  The  pilchard  fishery  is  a  very  productive  concern  on  the  coast  of  ComweUl,  where 
these  fish  are  cured  with  salt  for  exportation.  Their  appearance  on  the  coast,  and  thdr 
term  of  remaining,  are  irregular ;  but  when  they  come,  they  often  appear  in  shoals  so 
large  and  dense  as  almost  to  exceed  belief.  The  shoals,  either  when  pursued  by  ene- 
mies, or  from  other  causes,  crowd  occasionally  into  bays  and  harbours  in  enormoai 
quantities.  In  1767  there  were  taken  in  St.  Ive's  Bay  3000  hogsheads  of  pilchards,  each 
hogshead  containing  3600  fish ;  at  another  time  10,000  hogsheads  were  caught  at  onf 
time. 
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In  Cornwall,  besides  the  great  number  of  persons  employed  in  the  fishery,  and  curing 
fish  with  salt  for  exportation,  the  poor  are  fed  by  them,  and  a  laree  quantity  is  generally 
left,  sufficient  to  supply  a  valuable  manure  for  the  land.  The  pilcbard  is  a  fat,  oily  fish, 
more  so  than  the  herring,  and  oil  is  extracted  from  them ;  but  the  Cornish  people,  nev< 
ertbeless,  use  them  as  food;  and  many  prefer  them  to  the  herring.  They  make  a  pil- 
ehard  pie  in  the  following  manner :  They  clean  the  white  part  of  some  large  leeks,  scald 
them  in  milk  and  water,  and  place  them  in  layers  in  a  dish,  putting  between  each  layer 
two  or  three  salted  pilchards  which  have  been  soaked  for  some  hours  the  day  before ; 
the  whole  is  then  coyered  with  a  good  plain  crust :  on  taking  the  pie  out  of  the  oven, 
the  side  crust  is  lifted  up  with  a  knife,  and  all  the  liquor  being  emptied  out,  its  place  is 
supplied  with  half  a  pint  of  scalded  cream.  Pilchards  are  not  brought  to  London  as  such, 
bnt  the  young  fry  are  often  sold  for  anchovies. 

ScBSBCT.  23. — TTte  Sprat  {Clupea  Spratlus,  Linn.). 

2144.  This  well-known  little  oily  iish  never  grows  to  a  larger  size  than  four  or  five 
mches  in  length.  It  is  a  wandering  fish,  visits  our  shores,  and  continues  with  us  in 
large  shoals,  when  the  herring  and  other  fish  have  retired  to  the  deep.  >  They  enter  the 
River  Thames  below  bridge  about  the  beginning  of  November,  and  leave  it  in  March; 
and  being  sold  at  a  low  price,  are,  during  their  season,  a  great  relief  to  the  poor  of  the 
capital.  At  Gravesend  and  at  Yarmouth  they  are  cured  like  red  herrings.  They  are 
sometimes  pickled,  and,  when  managed  properly,  are  little  inferior  in  flavour  to  the  an- 
chovy, but  the  bones  will  not  dissolve  like  those  of  the  latter.  In  Cornwall  the  true 
sprat  is  very  rare ;  what  has  been  so  called  is  the  young  of  the  pilchard.  The  coasts 
of  Kent,  Essex,  and  Suffolk  are  the  most  productive  of  them.  There  from  400  to  600 
boats  are  employed  during  the  winter ;  and,  besides  the  immense  supply  to  the  inhabi- 
tants of  London,  many  thousand  tons  are  sold  at  from  sixpence  to  eightpence  per  bushel 
to  farmers,  who  employ  them  as  manure  to  the  land,  distributing  about  forty  bushels 
over  an  acre ;  they  have  even  been  sent  up  the  Medway  to  manure  the  hop  grounds  io 
Kent. 

SvBSEOT.  24. — White  Bait  (Clupea  Ahsa,  Linn.). 

Daring'  the  month  of  July  there  appears  in  the  River  Thames,  near  Blackwall  and 
Greenwich,  innumerable  multitudes  of  small  fish,  which  are  known  to  the  Londoners 
by  the  name  of  white  bait.  They  are  esteemed  very  delicious  when  fried  with  fine  flour, 
and  occasion,  during  the  season,  a  vast  resort  of  persons  to  the  taverns  contiguous  to 
the  places  where  they  are  taken.  There  were  various  conjectures  about  this  fish ;  and 
though  mMt  of  them  terminated  in  a  supposition  that  they  are  the  fry  of  some  fish,  few 
agreed  to  which  kind  they  owe  their  origin.  Some  attributed  them  to  the  shad,  others 
to  the  sprat,  the  smelt,  or  the  bleak.  Mr.  Donovan,  in  his  <*  History  of  British  Fishes," 
states  that  he  had  ascertained,  past  all  doubt,  that  the  white  bait  is  the  fry  of  the  shad. 
Mr.  Yarrell,  however,  in  his  late  work  on  fishes,  contests  this  opinion,  and  maintains 
that  the  while  bait  is  a  species  distinct  from  every  other  fish.  It  is  supposed  that  the 
parent  fish  are  not  taken,  from  not  coming  np  high  enough  in  the  river.  While  it  was 
supposed  that  white  bait  was  the  fry  of  other  fish,  and  that  using  small  nets  for  taking 
them  was  destructive  to  these  fish,  such  nets  were  forbidden  to  be  employed ;  but  now 
that  the  sobjeet  is  supposed  to  be  better  understood,  the  fishermen  resume  the  use  of 
these  nets  without  any  notice  being  taken  of  it,  and  white  bait  are  commonly  sold  in 
Ixmdon. 

SuBSECT.  25. — The  Shad  {Clupea  Alosa^  Linn.). 

2145.  The  shad  is  a  sea  fish  that  enters  our  rivers  in  May  in  order  to  spawn ;  and  this 
accomplished,  it  returns  to  the  sea  by  the  end  of  July.  Great  numbers  are  taken  oppo- 
site the  Isle  of  Dogs  in  the  Thames,  but  they  are  in  little  repute.  The  usual  size  is 
aiboot  twelve  inches  in  length. 

SoBsBCT.  26. — The  AncJumy  (Clupea  Enchrasieolus,  Linn.). 

S146.  The  little  fish  called  anchovy  is  less  used  with  us  as  food  than  as  aflTording  an 
agreeable  relish,  or  for  sauces  and  seasonings.    It  bears  a  considerable  resemblance  to 
the  sprat ;  and  its  general  length  is  from  three  to  four  inches,  or,  at  the  utmost,  about 
four  inch^  and  a  half    It  is  found  in  greatest  plenty  in  the  Mediterranean,  but  also  in 
the  Nonhera  and  Atlantic  seas ;  and,  like  the  herring,  is  supposed  to  leave  the  deep  re- 
cesses of  the  sea,  approaching  the  shores  in  spring  for  the  purpose  of  depositing  its 
spawn.     The  great  fishery  of  anchovies  is  at  Gorgona,  a  small  isle  to  the  west  of  liCg- 
honi ;  and  they  are  likewise  caught  in  the  Zuyder  Zee  in  Holland,  where  their  fishing 
is  a  very  profitable  branch,  and  many  thousand  barrels  are  annually  cured  at  Amster- 
dam, Monickendam,  &c.,  for  exportation.    They  are  taken  in  vast  quantities,  and  pre- 
pared for  sale  by  salting  and  pickling ;  they  are  put  into  salt  as  soon  as  they  are  taken, 
while  still  alive.    The  bones  dissolve  in  boiling.    The  anchovy  has  been  obiserved  (and 
Mr.  Yarrell  says  more  frequently  than  is  usually  supposed)  on  the  English  coast.    It  Is 
•taled  by  Mr.  Crouch  that  the  anchovy  almunds  on  the  Cornish  coast  towards  the  end 
•f  Bacnmer.  and  that  suflScient  might  be  procured  to  supply  Great  Britain  if  attentiop 
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were  directed  to  tke  fishery  in  October  aad  November.  Anchovies  8hott.d  be  (dieiea 
small,  fresh  pickled,  white  outside,  and  red  within.  Their  backs  should  be  round,  not 
flattened.    The  head,  being  bitter,  is  removed  in  pickling. 

3147.  The  sardine  is  a  fish  so  called  in  the  Mediterranean,  flatter  in  the  back  and  larger 
than  anchovies,  and  is  frequently  substituted  for  them  i  but  it  is  much  inferior  to  the  ral 
anchovy  ;  it  is  said  by  some  naturalists  that  the  sardine  is  no  other  than  a  small  pilchanL 

3148.  Iii»  knmon  that  many  adtUteratunu  are  practised  vnth  anchmies  in  England,  sack 
as  putting  anchovy  liquor  upua  pickled  sprats  or  pilchards ;  and  as  the  red  colour  is  con- 
sidered essential,  red-lead,  a  poisonous  substance,  has  been  employed  to  colour  it;  othen 
colour  them  with  cochineal,  or  red  bole.  It  will  be  prudent,  therefore,  to  procure  an- 
chovies fresh  as  they  come  over  from  Gorgona,  and  to  take  care  that  the  flesh  itself  is 
red,  which  is  not  the  case  with  the  sprat.  Anchovies  are  ofifered  for  sale  in  London  at 
the  rate  of  30^.  the  double  barrel,  of  38  to  40  lbs.,  or  16«.  the  single  barrel.  Tbey  will 
keep  long  if  covered  with  brine,  but  soon  spoil  if  exposed  to  the  air. 

3149.  Essence  of  anekomes  is  most  liable  to  be  adulterated.  It  may  be  made  in  the 
following  manner :  Take  three  pounds  of  anchovies,  pulp  them  through  a  fine  hair  sieve; 
boil  the  bones  with  salt  and  water,  seven  ounces  of  salt  to  six  pints  of  water ;  strain,  and 
add  seven  ounces  of  flour ;  then  pass  the  whole  through  a  sieve.  This  should  produce 
one  gallon  of  the  essence.  No  colouring  pigment  should  be  added,  though  this  is  direct- 
ed in  most  of  the  receipts  ;  all  of  them  spoil  the  flavour  of  the  anchovy.  The  addition 
of  lobsters*  eggs  will,  however,  not  only  be  harmless,  but  will  improve  the  flavour,  aod. 
says  the  *'  Cook's  Oracle,'*  is  the  only  rouge  to  be  recommended. 

SuBSBCT.  37. — The  DorUy  or  John  Dory  {Zeus  Faber^  Linn.). 

3150.  This  fish  is  probably  so  named  from  the  French  dorie,  gilded,  in  consequence 
of  its  golden-yellow  colour.  It  is  a  rare  fish  in  general,  though  sometimes  taken  in  pro- 
vision on  the  Cornish  and  Devonshire  coasts  :  the  average  weight  is  about  five  pounds; 
but  some  specimens  sent  to  the  London  market  have  been  twice  as  much.  It  appears 
to  be  a  wandering  fish,  and  is  in  high  estimation  for  the  tabic :  the  flesh,  when  dr^sed, 
is  of  a  clear  white.  Most  of  those  purchased  in  London  are  brought  by  land-carriage 
from  Plymouth  and  other  parts  of  the  Devonshire  coast.  Being  a  ground  fish,  they  are 
not  the  worse  for  keeping  till  the  second  or  third  day.  When  fresh  caught  they  aie 
tough. 

SuBSKcT.  38. — The  Sturgeon  (Aceipenser  Sturio,  Linn.). 

8151.  This  is  one  of  those  fishes  that  migrate  from  the  sea  to  fresh  water :  the  fbnner 
serves  for  its  production ;  but  it  never  goes  to  any  great  distance  from  laud,  and  it  is 
only  in  large  rivers  that  it  grows  to  its  usual  size.  It  is  found  in  the  ocean,  in  the 
Baltic,  the  Mediterranean,  Black  Sea,  Caspian,  and  in  prodigious  numbers  in  the  large 
rivers  which  flow  into  them.  The  greatest  sturgeon  fishery  is  at  the  mouth  of  the 
Volga,  in  the  Caspian  Sea.  This  fish  is  likewise  aibundant  in  the  rivers  of  North  Amer- 
ica, and  there  are  regular  fisheries  in  the  River  Garonne,  on  the  coast  of  France :  ocea* 
sionally  it  is  taken  in  the  Thames,  and  is  one  of  those  fishes  considered  as  only  royal 

{iroperty.  The  rivers  £ske  and  Eden  afiford  large  sturgeon ;  the  form  of  the  fish  is 
engthened  and  slender,  with  a  long,  projecting  snout ;  its  body  is  defended  by  hard 
scales  and  bony  tubercles ;  the  mouth  is  small,  placed  beneath,  and  is  without  teeth.  It 
is  a  very  strong,  vigorous  fish,  grows  frequently  to  the  length  of  five  or  six  feet,  contin- 
uing to  grow  as  long  as  it  lives,  and  has  been  known  to  attain  the  length  of  twenty  feet 
Those  brought  to  the  London  market  commonly  measure  from  four  to  eight  feet,  and 
sometimes  weigh  nearly  300  pounds.  Notwithstanding  its  size,  it  is  said  to  be  of  a  mild 
character,  feeding  on  small  fish  and  worms.  It  is  extremely  fertile,  one  fish  containing 
800,000  eggs. 

3163.  //  belongs  to  the  class  of  fishes  whose  borus  are  entirely  cartilagijious,  and  its  flesh 
is  much  esteemed,  being  delicate,  firm,  and  white  as  veal,  which,  indeed,  it  resembles  ao 
much,  that  slices  of  sturgeon,  dressed  in  the  manner  of  veal  cutlets,  are  scarcely  to  be 
disiingui^ied  from  them  but  by  a  superadded  flavour  somewhat  like  that  of  the  scalkip 
shell-fish.  Sturgeon  pies  are  much  like  meat  pies ;  the  flesh  is  sometimes  roaated  on  a 
spit,  like  meat,  and  is  excellent  stewed  with  gravy,  and  made  into  soup.  Sturgeon  is 
rare  in  the  London  market,  where  it  sells  for  1«.,  or  Is.  6d.  per  pound.  Ita  season  is  the 
winter  and  spring.  As  it  can  seldom  he  had  fresh  with  us,  it  is  brought  pickled  fmm 
the  Baltic  and  North  America :  those  cured  at  Piilau  are  the  best. 

The  sturgeon  w^  in  high  repute  among  the  Greeks  and  Romans,  and  PUny  states 
that  it  was  brought  to  table  with  great  pomp,  accompanied  with  u.:sic,  and  omamenied 
with  garlands  of  flowers. 

3153.  Caoaire  is  a  favourite  food  of  the  Russians,  prepared  from  the  hard  roes  of  the 
sturgeon  chiefly ;  the  roe  is  cleaned  from  the  strings  and  fibres,  steeped  in  strong  brine, 
or  salt  pickle.  It  is  then  dried,  and  pressed  into  casks  or  tuba,  and  formed  into  smal. 
cakes  about  an  inch  thick,  and  three  or  four  inches  in  breadth.  The  red  caviare  is  aaltet 
and  smoked.    The  fishery  of  the  sturgeon,  for  this  purpose,  is  extremely  profitable  to 
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IhMe  engaged  in  iV  and  likewise  to  the  goTenuneDt  of  RneeU.  Caviare  is  used  by  that 
nation  as  an  aiticie  of  food  in  the  long  I«nt  of  the  Greek  Church,  and  on  the  fast  days, 
which  they  observe  with  great  strictness :  it  is  exported  for  the  same  purpose  to  Italy 
and  Germaoy.  It  also  &ds  its  way  occasionally  to  the  English  table.  It  has  lately 
been  brought  seariy  fresh  to  London,  in  the  same  state  as  it  is  used  at  Riga  and  Pe- 
tersbaigb,  and  may  be  bad  at  Mr.  Ball's  Italian  warehouse,  New  Bond-street,  at  fifteen 
shilliDgs  per  cask  of  three  pounds.  Tq  be  good,  caviare  should  be  of  a  reddish-brown 
colour,  aod  very  dry.  It  is  eaten  alone,  or  with  oil  and  lemon,  or  vinegar,  or  with  a 
sauce  and  pickle,  like  anchovies.  The  best  caviare,  as  well  as  the  best  isinglass,  is  made 
by  the  Cosaacks  on  the  River  Ural.  In  winter  the  roe  is  eaten  fresh,  and  it  is  reckoned 
that  the  less  salt  pat  with  it  the  better ;  but  without  some  it  will  not  keep. 

SIR  The  Sterlet  is  a  smaller  species  of  sturgeon,  seldom  exceeding  the  length  of  three 
feet  It  )M  found  in  the  Caspian  Sea,  and  in  some  of  the  Russian  rivers,  and  is  highly 
celebrated  for  the  delicacy  of  its  flesh.  It  is  recorded  of  Prince  Potemkin  of  Russia 
that,  in  seasons  when  the  sterlet  was  unusually  scarce,  he  had  been  known  to  have  given 
throe  hundred  rubles  for  a  tureen  of  sterlet  soup.  The  caviare  prepared  from  the  roe  oi 
the  sterlet  is  a  dainty  still  more  expensive,  and  is  said  to  be  almost  exchisively  confined 
to  the  use  of  Russian  royalty. 

SvBSBCT.  29.— TA«  Tmvmf  {Thynnua  Vulgaris,  Linn.). 

2lb5.  This  fish  rarely  appears  upon  the  English  coast ;  but  abounds  in  the  Mediter- 
ranean, and  is  occasionally  taken  among  the  western  isles  of  Scotland.  It  is  a  large  fish, 
three  or  four  feet  in  length,  and  sometimes  much  more.  The  flesh  is  consider^  very 
delicious,  and  something  between  fish  and  meat ;  it  is  as  firm  as  sturgeon,  but  finer  i^ 
▼onred.    In  France  it  is  much  used,  and  dressed  in  a  great  variety  of  ways. 

SuBsxcT.  30. — Tke  Sea  Lamprey  (Petromyzon  Marinus,  Linn.). 

2155.  The  lamprey  is  a  singular  fish.  In  its  general  appearance,  it  approaches  the 
eel  tribe,  and  is  distinguished  by  seven  holes,  like  shot  holes,  on  each  side  of  the  head,, 
which  are  breathing  holes.  The  generality  of  British  specimens  are  from  twenty  to 
tweoty-etght  inches  in  length.  This  fish  is  an  inhabitant  of  the  ocean,  ascending  rivers 
chiefly  during  the  latter  part  of  winter  and  the  early  months  of  spring,  and,  after  » 
residence  of  a  few  months  in  fresh  water,  It  again  returns  to  the  sea.  When  in  motion, 
it  is  observed  to  swim  with  considerable  vigour  and  rapidity ;  but  it  is  more  commonly 
aeeo  attached  by  the  mouth  to  some  large  stone  or  other  substance,  the  body  hanging  at 
rest,  or  ob^ring  the  motion  of  the  current :  so  strong  is  the  power  of  adhesion  by  this 
aoimal,  that  a  stone  of  the  weight  of  more  than  twelve  pounds  may  be  raised  without 
forcing  the  fish  to  forego  its  hoM.  Like  the  eel,  it  is  remarkably  tenacious  of  life :  the 
several  parts,  when  cut  in  pieces,  will  long  continue  to  move,  and  the  head  will  strongly 
attadi  itseU;  for  several  hours,  to  a  stone,  though  the  greater  part  of  the  body  be  cut  away 
from  it. 

The  lamprey  belongs  to  the  class  of  fishes  whose  bones,  instead  of  being  hard,  are  mere 
cartilage ;  its  spine  is  quite  soft,  without  any  protuberances.  For  many  ages  it  has 
maintained  its  credit  as  an  exquisite  dainty,  and  has  uniformly  made  its  appearance  at 
the  roost  splendid  of  our  entertainments.  -  The  death  of  King  Henry  I.  is  attributed  to  a 
too  laxBriant  indulgence  in  this  his  favourite  dish.  It  still  continues  to  be  in  high  es- 
teem, and  we  are  told  by  Mr.  Pennant  that  the  city  of  Gloncester  continues  to  send 
yearly,  at  Christmas,  a  present  of  a  rich  lamprey  pie  to  the  king.  It  is,  notwithstand- 
ing, by  some  oonsidered  not  to  be  wholesome  food.  Lampreys  are  most  in  season 
during  March,  April,  and  May,  and  are  observed  to  be  much  more  firm  when  just  ar- 
rived from  sea  than  when  they  have  been  a  considerable  time  in  fresh  water.  They 
are  found  in  several  of  the  British  rivers,  but  that  which  is  the  most  celebrated  for 
them  is  the  Severn.  In  the  mouths  of  the  larger  of  the  European  rivers  they  are  some- 
times taken  m  such  quantities  that  it  is  impossible  to  use  them  in  their  fresh  state ; 
they  are,  therefore,  grilled  and  moderately  salted,  and  afterward  barrelled  up  for  sale, 
with  the  addiUoo  of  vinegar  and  spices,  or  potted.  Lampreys  are  dressed  in  several 
^vys ;  they  are  boiled,  roasted,  fried,  baked,  in  pies,  or  salted  and  dried  for  keeping. 

2157.  The  River  Lamprey,  or  Lampem  {Petromyzon  JluvatiUs,  Linn.).  This  species  is 
smaBer  than  the  last,  and  though  found  chiefly  in  the  rivers,  likewise  visits  the  sea.  It 
m  caught  in  considerable  quantities  in  the  Thames,  the  Severn,  and  the  Dee.  It  is  more 
^ientifal  than  the  greater  lamprey. 

SuBBBCT.  31. — TTu  Weaver. 
tlSS.  Tke  great  weaver^  or  the  sea  eat  of  Sussex,  generally  measures  about  fwelva 
isehes  in  length,  swims  near  the  bottom,  and  is  remarkable  for  living  a  long  time  after 
it  is  taken  ont  of  the  water.  It  is  also  armed  with  very  sharp  spines,  which  inflict 
•sands  dii&cQlt  to  heal,  except  friction  with  oil  be  used.  The  fishermen,  consequently, 
OA  oflT  these  spines  previous  to  bringing  them  to  market.  They  are  a  sort  of  marina 
perch,  and  are  exeellent. 
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tl69.  7^  lesser  iMtBoer  is  more  common  on  our  eoasU  than  t^e  great  weaTer,  aac 
having  the  fkcnlty  of  atriking  with  its  sharp  aptaea,  is  often  called  the  sting  Juk, 
SuBSBCT.  9i. — The  Wolf  Fishf  or  Sea  Cai  {Amuurkiekas  hufus^  Linn.). 

SI0O.  Thifl  is  almost  exclusively  a  northern  fish,  teksa  in  the  north  of  Earope,  the  Oifcnevs,  ud  the  couto 
of  Yorkahiie  and  Norfolk.  It  has  a  ferocioas>lookinff  head,  rasembting  a  cat,  and  is  fonished  with  Mn^ 
laeth,  wiA  which  it  inflicts  ssTera'  srtmnda.  It  does  aranh  mischief  to  the  fishermen's  nets.  Those  who  hsis 
•man  it  describe  it  as  delicious ;  but  few  can  orexcome  the  prejudice  excited  br  its  appearance.  The  akin  ii 
fpry  chick  and  stzoog,  and  is  oonTsrted  by  the  northern  people  into  Terjr  darable  bags. 

SuBSECT.  S3. — The  Bass. 

VAX.  T%t  htM  is  a  marine  perch,  foond  along  the  whole  line  of  the  sonthem^coast  of  England,  and  in  tac 
Bristol  and  St. 
is  from  twelve 

vpoo  small  _       .      _     _ 

knewh  by  the  name  ef  s«s-daec.    Thej^generaUy  spawn  near  the  months  of  riTors,  and  live  very  well  in  Mr. 
AnoU^  ftesh-water  lain  in  Gaemsey.    They  are  fish  of  a  good  flavonr,  althovgh  by  sonw  rsekoosd  eoam 

Si7B»BCT.  34. — The  Sea  Bream  {PageUns  Centradontus,  Cnr.). 

S102.  This  is  not  an  nncoromon  fish  on  the  south  coast  of  England,  and  may  be  fro- 
floently  seen  during  the  summer  in  the  fish-market  of  Hastings :  they  are  abundant  is 
Cornwall.  The  young  are  conmionly  known  by  the  name  of  chads^  and  it  is  said  that 
the  fish  spawns  twice  in  the  year.  It  is  not  much  in  esteem  for  the  table.  Mr.  Yarrell 
recommends  the  following  as  the  best  mode  of  dressing  the  sea  bream :  **  When  thor- 
oughly cleaned,  the  fish  should  be  wiped  dry,  but  none  of  the  scales  should  be  taken  off. 
In  this  state  it  should  be  broiled,  turning  it  often,  and  if  the  skin  cracks,  flour  it  a  little 
to  keep  the  outer  case  entire.  When  on  table,  the  whole  skin  and  scales  turn  ofi^  with- 
out difiiculty,  and  the  muscle  beneath,  saturated  in  its  own  natural  juices,  which  the 
outside  covering  has  retained,  will  be  of  good  flavour." 

SoBSECT.  35. — The  Lump  Sucker  {Cyclopterus  Lumpus,  Linn.). 

3163.  This  fish  is  sometimes  seen  at  the  fishmongers*,  hung  up  as  a  curiosity.  Itli 
eatable,  but  has  no  particular  good  quality. 

SuBSBCT.  36. — Dog  Fish  {Squalus  Canicylar,  S.  Catuhu,  Linn.). 

2164.  These  fish  belong  to  the  shark  tribe,  and  several  species  abound  on  oar  coasts, 
where  they  are  very  destructive  to  the  fish,  being  extremely  voracious.  They  are  taken 
firequently  in  the  nets  with  other  fish,  but  are  seldom  used  as  food,  being  veiy  lull  of 
oil,  and  strong  tasted  ;  nevertheless,  in  the  northern  parts  of  the  kingdom,  as  in  the 
Orkney  and  Shetland  Islands,  they  are  dried  in  the  smoke,  and  even  looked  npon  u 
dainties  by  the  poorer  sort  of  inhabitants. 

SvBSBCT.  37.— TAe  Whale, 

SI  05.  tlrn  whale  being  the  largest  of  all  animals,  we  might  sap|M>se  that  its  flsah  is  too  ooans  for  isod ;  thai, 
hofwersT,  is  not  tho  case.  This  animal,  being  ene  of  themesisaifis,  suckling  its  Toihig  with  milJt,  and  farealh- 
ing  air  wiUioat  separnting  it  fnm  the  water  by  means  of  gilb,  is  not  properly  a  nah,  aad  its  flesh  ts  much  like 
beef.  Parts  of  the  animal,  paxticnlarly  abont  the  tail,  are  said  not  to  be  contemptible  as  food  even  by  fhem 
who  an  not  prsesed  br  hanger ;  and  some  species,  as  the  spermaceti  whale,  are  very  gsBeraUy  coasuscd  faj 
the  Greenlanders,  aina  other  inhaUtaats  of  Uie  erotic  vsgions. 

SuBsKCT.  88.— 7Ae  Porpoise. 
21M.  The  porpoias  was  onoe  a  fsToarite  at  the  tablsa  of  the  great  in  this  eoastry,  «nd  was  eaten  with  a 


sauce  compoeed  of  Tinegar,  bread-erumbk  and  sugar.    The  flesh  of  the  young  haa  been  oamiiatad  to  weal ; 
at  pfresent,  instead  of  its  being  "  lood  for  kings,"  not  a  beggar  will  touch  it. 

SvBsicT.  89.— T^  Dolphm. 

SI 07.  Hie  dolphin,  though  celebrated  by  the  poets  for  its  gambols,  does  not  avpear  to  be  at  piussi 
valued  aa  formerly,  when  we  read  of  an  English  feast  consisting  of  a  '*soaated  Mfhta  iriCh  pnrsr 

Sect.  III. — ^prbsh-witsk  risn. 

SvBBBOT.  1.-7^  Salmon  {Salma  Solar,  Linn.). 

SI 68.  The  salmon  is  aiyled  by  Walton,  the  eelebraied  aogler,  **  king  offresk^waltrfuk'* 
It  is  to  be  found  all  ever  the  north  of  Europe  and  Asia,  from  Britain  to  Karatach^ka, 
but  never  ventures  into  the  warm  Istitudea :  it  haa  been  met  with  on  the  coasts  of  Greea* 
land,  and  has  been  seen  in  some  of  the  rivers  of  France,  but  none  have  been  caught  so 
far  south  as  the  Mediterranean. 

2199.  lixsa  migratory  fish,  and  annually  aseends  rivers  in  luge  sboala  for  the  purpose 
if  spawning ;  but  it  is  only  to  be  found  in  such  rivers  aa  communicate  with  the  sea,  is 
vH>nsequence  of  which  it  is  by  some  considered  aa  a  sea  fu^.  The  Romaaa  were  «eU 
acquainted  with  it,  and  our  English  name  is  borrowed  from  their  eaUno.  Tlie  toag 
miipition  of  the  salmon  just  before  the  spawning  season  forma  an  interesting  part  of 
their  history. 

It  is  certain  they  receive  the  principal  part  of  their  food  in  the  sea,  bat  it  appeara  that 
the  ova  or  eges  can  only  be  hatched,  and  the  young  fish  live,  in  freab  water;  in  the 
early  period  or  a  sahnon's  existence,  salt  water  being  fatal  to  it :  also,  that  the  eaoaea  d 
the  ahemate  migrations  of  salmon  are  the  impulse  of  propagation,  and  the  Beardi  aftei 
food.  In  their  debilitated  condition  after  spawning,  when  they  are  **  oat  of 
they  betake  themaelvea  to  the  deep  sea  in  which  their  haunta  are  not  kn^'Yu. 


Hwing  recotend  their  yigoar,  they  crowd  in  shoals  towirds  the  oosst,  sod  roam 
■boot  ia  the  eetoaries  until  the  autumnal  floods  eotice  them  to  enter  the  rivers.  While 
thus  detained  on  the  coast  and  in  the  estoaries,  tbey  are  pursued  and  preyed  upon  by 
onmeroos  herds  of  seals  and  grampuses,  which  consume  many  more  than  fall  to  the  loi 
of  the  fishennen.  The  early  ran  fish  are  in  good  condition,  the  roe  being  still  small 
and  they  then  raonnt  towards  the  higher  and  more  distant  branches  of  the  river. 

In  ascending  the  riyers  they  not  only  make  their  way  against  the  most  rapid  currents, 
but  overcome  obstacles  that  might  be  supposed  iasuruMuntable.  When  they  arrive  at 
a  waterfall  or  a  weir,  they  leap  out  of  the  water  to  get  over  it.  The  salmon  leap  at 
Leixlip,  on  the  LilTey,  is  thirty  feet  high.  When  tl^re  is  little  water  in  rivers  they 
cannot  ascend,  and  are  obliged  to  take  advantage  of  freshets.  Towards  August  and 
S^iCember  the  roe  has  acquired  such  a  size  as  to  render  the  fish  nearly  useless  as  food, 
and  greatly  to  limit  the  extent  of  its  migrations. 

Having  arrived  at  a  suitable  spawning-ground,  for  which  they  prefer  a  gravelly  bottom^ 

the  salmon  pair,  and  proceed  to  the  shallow  pebbly  fords  at  the  top  and  bottom  of  poGte, 

and  then,  in  company,  make  their  spawning  bed,  which  sometimes  reaches  from  twelve 

feet  in  length  to  ten  in  breadth.    This  bed  is  furrowed  by  the  parent  fish  working  up 

against  the  stream,  and  the  spawa  is  deposited  and  covered  at  the  same  time.    This 

process  frequently  occupies  more  than  a  week,  during  which  the  eggs  deposited  by  a 

single  &h  sometimes  amount  to  the  astonishing  number  of  80,000 !    This  spawning 

season  extends  from  the  end  of  October  to  the  beginning  of  Febniaiy,  and  occurs  near* 

)y  about  the  same  time  throughout  all  the  rivers  of  the  United  Kingdom ;  and  during 

this  period  salmon  is  wholly  unfit  for  food. 

The  parent  fish,  having  thus  accomplished  the  important  purposes  of  their  migration 

•  into  the  river,  now  retire  into  the  deepest  pools,  were,  aAer  remaining  a  considerahle 

time,  they  direct  their  course  towards  the  sea,  chiefly  during  the  months  of  February^ 

March,  and  April,  the  male  fish  appearing  to  migrate  earlier  than  the  females. 

The  eggs  of  the  salmon  remain  in  the  gravel  for  several  months,  exposed  to  the 
influence  of  running  water ;  and  in  the  course  of  the  month  of  Mareh  the  fry  are 
hatched.  At  first  they  are  less  than  an  inch  in  length ;  but  upon  leaving  the  spawning 
bed  they  betake  themselves  to  the  neighbouring  pools,  where  tbey  speedily  increase  to 
two  xn  three  inches.  They  then  appear  in  incredible  numbers,  and  descend  to  the  sea 
in  April,  May,  and  June.  It  is  said  that,  on  first  meeting  with  the  tide,  they  remain 
some  days  in  the  brackish  water  till  they  get  inured  to  the  change. 

At  different  periods  of  their  progress  the  young  fry  have  received  different  nsmes, 
and  there  have  been  doubts  whether  they  att  belong  to  the  salmon  or  to  other  fish. 
When  under  two  pounds'  weight  they  are  called  by  some  London  fishmongers  Molmtm 
ped ;  and  when  larger,  but  under  a  year  old,  they  are  termed  griUt.  These  fish  of  the 
year  breed  during  the  first  winter,  and  return  from  the  sea  next  spring  with  the  roe  en- 
larged, as  has  been  described,  for  the  purpose  of  spawning,  accompanied  generally  l>y 
the  parent  fish,  when  the  season  of  fishing  commences,  and  they  are  considered  to  be 
he%x  as  food  prior  to  their  entering  the  fresh  water. 

Thus  the  salmon  passes  the  summer  in  the  sea  or  near  the  mouth  of  an  estuary ;  in 
aotamn  they  push  up  rivers ;  in  winter  they  inhabit  the  pure  fresh  water ;  and  in  spring 
descend  again  to  the  sea.  From  their  regular  change  every  year  from  salt  water,  it 
miglit  be  supposed  that  they  could  not  be  bred  and  kept  altogether  in  a  fresh-water  lake. 
The  experiment  has,  however,  been  tried  with  success,  but  it  is  said  that  the  fish  is 
inferior  in  flavour  to  those  which  have  access  to  the  sea. 

2l?0.  When  the  salnwn  is  in  the  9€a,  and  about  to  enUr  the  rwcrt  for  the  jpwTfOMe  ^ 
jMmar,  «•  ekortly  after  entering  the  rivers,  it  is  in  the  highest  perfection;  the  flesh  is . 
ftnn  and  of  a  fine  red  colour,  and  the  flavour  excellent.    The  sides  are  of  a  bright  sil- 
very  hoe,  with  few  dark  spots :  great  numbers  are  caught  at  that  time. 

when  the  fish  has  spawned  and  is  returning  to  the  sea  they  have  fallen  off  in  eondi- 

tkm ;  the  colooc  has  become  duU,  and  the  sides  are  streaked  all  over  with  red  and  dark 

npols;  the  rays  of  their  skin  are  jagged  and  torn,  part  of  their  scales  are  torn  off,  and 

Cbeir  gills  are  sometimes  infested  with  parasitical  fresh-water  worms,  which  stick  to 

iheni,  and  which  they  get  rid  of  ia  the  sea.    At  this  time  they  are  not  wholesome,  and 

m  aofposed  to  be  productive  of  disease.    This  cireomstanee,  however,  is  not  sufinciem 

to  prevent  those  who  have  an  opportunity  from  catching  and  eating  the  fish  in  that  state : 

and  the  legislature  has  found  it  necessary  to  fix  the  periods  at  which  salmon  fishing  is 

Jnwibl.    When  they  first  arrive  at  the  rivers  from  the  sea,  an  insect,  called  the  salt- 

water  loose,  is  found  adhering^  to  their  sides,  and  is  a  proof  that  the  fish  is  in  season. 

AltfaoQgfa  this  subject  has  excited  so  much  interest,  and  been  so  carefully  studied,  yet 

ys  diffiouit  ie  it  to  acquire  an  acconite  knowledge  of  fish,  that  the  habits  of  the  salmon 

Mn  9t31  niTolved  in  some  obscurity.    It  has  been  said  that  every  salmon,  when  wishiitt 

to  return  to  fresh  water  after  having  been  In  the  sea,  goes  op  the  same  river  in  whleii 

be  was  spawned,  and  that  each  river  has  its  own  fish ;  but  this  is  improbable :  perlape 

leh  fiBh  nnay  prefer  his  own  river,  but  that  he  can  find  it  always  is  unlikely. 

The  aalnnoa  is  a  voracious  feeder,  and  its  food  consists  of  small  fishes  and  mariit^  z 
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sects.    Tt  incTeases  rapidly  in  size  while  in  the  sea,  where  it  Unds  the  greatest  afiuA 
dance  of  food. 

It  is  thought  that  the  breed  of  salmon  is  decreasing  in  Britain,  from  the  amazing  nunir 
ber  that  are  killed  in  ascending  to  spawn,  and  fVom  the  want  of  protection  of  the  fisheries. 

8171.  The  chief  salmon  fisheries  in  Europe  are  along  the  coasts  of  England,  ScoUaod» 
Ireland,  and  the  Baltic.  The  ftsh  is  generally  taken  by  nets»  and  also  in  the  rivers,  by 
a  kind  of  locks  called  weirs.  Near  Whitehaven  they  are  also  speared.  As  they  ar» 
caught  in  rivers  and  estuaries,  the  salnaon  fisheries  are  chiefly  private  property.  The 
consumption  of  this  fish  in  the  metropolis  is  immense,  and  the  London  maricet  is  suppli^ 
ed  principally  from  the  rivers  of  the  northern  part  of  the  island.  Formerly  salmon  was 
caught  in  the  Thames  in  abundance,  and  this  was  reckoned  the  finest ;  but  since  the 
water  has  been  deteriorated  by  namerons  sewers  and  gas  works,  this  fish  no  longer  fre- 
quents the  river.  The  salmon  of  the  Severn  and  Wye  is  excellent,  and  is  first  m  sea- 
son of  any  in  England.  Formerly  such  part  of  the  salmon  of  the  North  as  couid  not  be 
consumed  at  home  was  pickled  and  kitted  after  being  boiled,  and  was  in  this  state  sent 
np  to  London,  under  the  name  of  Newcastle  salmon.  Within  the  memory  of  many  now 
fiving,  salted  salmon  formed  a  material  article  of  household  economy  in  all  the  farm- 
houses in  the  vale  of  the  Tweed;  insomuch  that  in-door  servants  used  to  stipulate  that 
they  should  not  be  obliged  to  take  more  than  two  weekly  meals  of  salmon.  Its  ordinaiy 
price  was  then  2s.  a  stone  of  19  lbs.  At  present  an  immense  quantity  is  taken  in  the 
Tweed,  and  is  sent  to  London  by  the  Berwick  smacks.  The  fishing  in  the  Tweed  begins 
cm  November  30th,  but  there  are  few  taken  till  after  Christmas ;  and  it  ends  at  MichaeW 
mas.  Salmon,  like  all  fish  that  swim  near  the  surface  of  the  water,  cannot  5e  eaten  too 
fresh ;  its  fine  flavour  diminishes  rapidly  after  capture. 

S172.  Aboui  the  year  1788  the  method  was  first  resorted  to,  now  so  much  practised^  ofpoxk- 
ing  salmon  in  ice  to  preserve  it^  which  enabDes  the  proprietors  of  the  fisheries  at  a  distance 
to  send  it  to  London  in  a  fresh  state ;  and  salmon  preserved  in  this  manner  is  now  de- 
spatched in  fast-sailing  vessels  from  the  Spey,  the  Tay,  the  Tweed,  the  Diee,  and  other 
rivers  of  Scotland.  This  has  amazingly  altered  the  price  of  the  fish^  and  increased  the 
value  of  the  fisheries.  Icehouses  are  now  built  at  the  several  rivers,  to  keep  the  fish 
in  until  the  time  for  sending  it  arrives.  A  great  deal  of  fish  is  often  spoiled  by  this  mode,, 
and  the  flavour  is  materieUly  injured  by  freezing.  There  are  dso  salmon  fisheries  in 
some  of  the  English  and  Irish  rivers,  bat  inferior  to  those  of  Scotland.  The  price  of 
salmon  in  the  season  in  London  is  frequently  as  low  as  9i2.,  and  even  6i.,  per  lb. 

2173.  Salmon  is  cured  or  preserved  in  various  ways  :  salted  or  pickled^  and  dried.  Fo> 
the  method  of  pickling  salmon,  see  Book  X.,  "Preservation  of  Food." 

2174.  As  food,  salmon,  when  in  high  perfection,  is  one  of  the  most  nutritive  and  deli- 
cious of  our  fish ;  but  as  it  is  very  oily  it  is  rather  heating,  and  with  some  persons  not 
very  digestible ;  with  most  constitutions  it  requires  the  addition  of  condiments^  as  Ca- 
yenne pepper  and  vinegar.  It  is  thought  by  some  that  the  addition  of  shrimp,  lobster^ 
and  other  rich  sauces,  with  which  it  is  usually  eaten,  increases  its  indigestibiUty ;  but 
there  does  not  appear  to  be  any  distinct  knowledge  on  this  subject,  so  much  depending 
upon  peculiarity  of  constitution.  It  requires  to  be  very  well  boiled,  otherwise  it  is  un- 
wholesome ;  and  when  in  the  best  condition  and  season,  it  has  a  fine  curdy  matter  be- 
tween the  flakes,  which  is  a  proof  of  its  perfection,  and  the  flavour  is  then  veiy  much 
superior ;  but  this  is  seldom  seen  except  near  to  the  places  where  it  is  caught*  as  it 
melts  away  in  keeping. 

2176.  When  the  salmon  runs  from  six  to  ten  pounds  they  are  very  good  fish,  and  make 
handsome  dishes  sent  to  table  whole ;  but  by  a  late  act  of  Fnrllament  no  salmon  is  per- 
mitted to  be  sold  by  the  fishmonger  of  less  than  8  lbs.  weight,  to  prevent  the  destnictioa 
of  the  breed. 

tl76.  Wtfiitd  tkt  foUovfing  account  of  the  perfect  mode  of  cooking  the  fUh  in  Sir  HumphMj  Davj**  **  Sal- 
numia :"  "  We  niut  now  prepan  him  for  tb«  pot.  Give  him  a  stanning  blow  on  the  head  to  deprive  him  of 
wnirtniit  and  then  gtTe  him  a  tiansveiM  cat  ]uat  below  the  gilUr  and  evimp  him  br  enttiag  to  the  booe  «• 
each  aide,  ao  aa  almnt  to  diride  him  into  elicra  ;  and  now  hold  him  by  the  tail  that  he  mur  blood.  Thoiv  ia 
a,  email  apring,  I  aee,  cloee  under  that  bank,  which,  I  dare  aay,  has  the  mean  tempemture  of  the  atm««phai«  ia 
thie  climate,  and  ia  much  under  50^ ;  place  him  there,  and  let  him  remain  fbr  ten  minates,  and  then  mrrx  him 
to  the  pot,  and  let  the  water  and  aalt  boil  fniionaly  before  yon  pat  in  a  ahoe,  and  giro  lime  to  the  water  to  i«- 
oorar  ita  beat  before  yon  throw  in  another,  and  ao  with  the  whola  fiah,  and  leave  the  baad  ont,  and  liuvw  i» 
the  thickeift  pieoea  flrat." 

The  rationale  of  thla  proeesa  of  crimping  ia  thua  ffiTen :  "  I  conclude  that  the  fat  of  salmon  between  the 
ttkea  ia  aftised  with  mneh  albumen  and  gelatin,  and  ia  extremely  liable  te  deeoinpoee,  and  by  keeping  it  cwl 
tha  deoampoaitiaa  ia  ntaided,  and  by  the  boiling  salt  and  water,  which  is  of  a  higher  tempentore  than  thai 
of  ftfW"Min  boiling  water,  the  albumen  is  coagulated,  and  the  ourdinesa  praserred.  The  crimpii^,  by  fiwraat 
ing  the  irriubilil^  of  the  fibre  from  being  gradually  exhausted,  seems  to  preserve  ft  ao  hard  and  cnap,  that  it 
breaks  under  die  teeth ;  and  a  fresh  fish  not  crimped  is  generally  trout.** 

Salmon  crimped  in  tUa  mannar,  which  preserves  the  natural  usta,  should  hnva  no  other  aavoa  than  a  wftua^ 
fnl  of  tha  aalt  and  water  in  which  it  has  been  boiled,  with  the  addition  of  a  little  lemnn  juice  (<ir,  if  tbatt  ransMi 
^  had,  vinegar)  and  pepper.  Some  persons,  however,  object  to  the  curdy  state  of  the  fish,  and  prefer  it  wban 
If  has  been  kept  fw  a  day  or  two,  when  the  curd  has  partly  softened  into  oil,  which  gives  a  richer  taste. 

2177.  Salmon  is  seldom  taken  by  the  angler  in  the  south  part  of  Britain ;  but  in  Scotland, 
as  well  as  in  Ireland  and  Wales,  fishing  it  by  the  line  is  much  practised,  and  aflbrdi 
mnch  amusement. 
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SuvtBCT.  ft.-^The  Salman  Trout  (Salmo  TnUia,  Linn.)- 

"SITS.  Tkis,  called  also  the  sea  troutt  appears  to  oonnect  the  aalmon  and  the  iroot 

It,  like  the  salmon,  frequents  both  the  sea  and  rivers,  asoendiog  the  latter  to  spawn.    It 

is  cbieflj  foaod  in  the  rivers  of  moantainous  oouotriea,  and  is  frequent  in  Wales  and  tke 

lake  district  of  England.    It  seldom  exceeds  a  foot  in  length,  bat  is  a  rery  deltcioos  fish. 

SuBSECT.  3.— The  Bull  Trout  (Salmo  Eriox,  Linn.). 

3179.  This  fish  is  not  held  in  sach  estimation  as  the  salmon  or  salmon  trout,  but  some- 
times attaiss  the  weight  of  fifteen  or  even  twenty  pounds.  Few  are  sent  to  the  Lon- 
Hlon  market. 

SuBAXCT.  4. — The  Common  Trout  {Sabno  Fario,  Linn.). 
31fiO.  This  fish  .is  an  inhabitant  of  clear  and  cold  streams  «nd  lakes  in  most  parts  of 
Edrope,  and  is  less  rich  and  oily  than  the  salmon,  but  is  esteemed  a  great  delicacy  for 
4he  table.    It  is  supposed  that  there  are  several  varieties ;  the  oslour  of  the  flesh  of 
some  being  reddish,  of  others  yellowish,  and  <»f  some  it  is  white ;  the  first  are  generalhr 
^ferred.    The  female  is  of  a  brighter  colour,  and  more  beantiful  than  the  male,    n 
swims  rapidly,  often,  like  the  salmon,  leaping  to  a  great  height  in  ascending  the  riven. 
They  are  in  season  during  the  summer  months,  or  from  the  end  of  February  till  August, 
hat  are  best  in  May  and  June,  and  afiford  great  sport  to  the  angler.    They  are  of  more 
quick  growth  than  any  fish  except  the  salmon,  but  do  not  live  to  a  great  age ;  the  dura- 
tion of  its  life  is  supposed  not  to  exceed  eight  or  tea  years.    Its  general  length,  when 
Sail  grown,  is  about  twelve  or  fifteen  inches.    When  trout  are  in  season,  the  scales  are 
very  bright  and  silvery ;  they  should  be  cleaned  and  gutted  when  they  are  to  be  sent  to 
any  place,  and  closely  packed,  lying  on  their  backs  in  a  willow  basket  with  dry  straw ; 
grass  or  mabiea  are  apt  to  heat  and  spoil  the  fish.    Before  being  dressed,  they  are  much 
Improved  -by  crimping,  and  epicures  direct  that  they  should  be  killed  by  a  blow  on  the 
head  the  moment  th<^  are  taken  out  of  the  water.    When  the  trout  have  arrived  at 
home,  lay  them  on  cold  stones  until  wanted ;  they  should  be  dressed  the  day  they  are 
caught,  and  never  put  tO'  soak  or  soften  over  the  fire  in  cold  water,  as  is  the  general 
practice.    If  trout  are  sufifered  to  remain  in  water  after  being  sufiiciently  boil^,  they 
wiij  directly  become  soft,  and  lose  all  the  firmness  given  them  by  crimping.    They 
should  be  boiled  in  water  with  a  handful  of  sak  put  in.    Salt  water  acquires  more  heat 
U^  iresh,  and,  consequently,  hardens  the  curdy  matter  of  the  fish  more.    Trout  feed 
well  in  stews,  and  will  attain  the  weight  of  a  dozen  or  fifteen  pounds. 

SoBSBCT.  6,—J3amlel. 

S181.  A  fish,  called  the  parr  or  oanUet,  about  five  inches  in  length,  appears  in  our  riy- 
•eiB  in  autumn,  and  has  been  supposed  by  some  to  be  a  distinct  species ;  but  it  has  been 
made  out  by  Mr.  Shaw  that  it  is  nothing  more  nor  less  than  the  fry  of  the  sadmon. 

SuBSECT.  6. — Charr  {Salmo  Alpinus^  Linn.). 

2182.  This  delicious  little  fish,  which  is  considerjsd  as  superior  to  the  ssdmon,  inhabits 
deep  lakes  in  alpine  countries,  even  those  which  are  extremely  cold,  -and  covered  with 
ice  half  the  year.  Its  flesh  is  rich,  extremely  red,  and  fiiU  of  curd  or  fat.  A  few  are 
found  in  certain  lakes  In  Wales ;  hut  the  largest  and  most  beautiful  are  ia  the  Lake  of 
Windermere  iu  Westmoreland :  these  are  nine  or  ten  inches  in  lei^h.  Beiog  consid- 
ered as  a  nurity,  this  fish  is  often  preserved  potted.  Its  figure  is  rather  more  slender 
than  that  of  the  trout.  There  are  several  varieties ;  that  of  Wales  is  dififerent  from  the 
charr  of  the  lakes  of  Westmoreland. 

SuBSBCT.  7. — The  Grayling  (Saimo  ThymaUus,  Linn.). 

8183.  This  fish  is  not  met  with  in  the  rivers  near  London,  and  seldom  in  the  south 
of  Eogland ;  but,  being  an  alpine  fish,  delighting  in  rivers  with  rocky  bottoms,  it  abounds 
m  the  rivers  of  Derbyshire,  Wales,  the  Seyem,  Wye,  and  Trent.  In  shape  it  resembles 
the  trout,  but  it  is  rather  longer  and  more  slender,  being  generally  about  sixteen  inches 
in  leqgth.  It  is  much  esteemed  as  a  table  fish  for  the  delicacy  of  its  fiesh,  which  is  fina, 
w4ike,  and  of  a  fine  flavour.  It  is  considered  in  the  highest  season  in  the  depth  of  win- 
ter. When  first  taken  out  of  the  water,  it  has  a  very  peculiar  smell,  resembling  thyme« 
said  to  be  eocasioned  by  its  feeding  upon  water  thyme.  As  the  trout  is  a  spring  and 
smnmer  fish,  the  grayling  may  be  considered  an  autanmal  and  winter  fish.  It  has  been 
soppesed  to  be  migratory,  but  Sir  H.  Davy  has  shown  that  it  cannot  bear  even  brackish 
wicsr. 

SnBsBCT.  8. — The  Gmntad  {Salmo  Lavaretust  Linn.). 
il84i  This  is  said  to  constitute  an  intermediaie  tribe  between  the  trout  and  the  her- 
iag ;  and,  like  the  latter,  it  dies  the  instant  it  is  taken  out  of  the  water.  It  has  been 
called  the  fresh- water  herring;  Like  the  charr,  it  is  an  inhabitant  of  lakes  in  high  mount* 
linous  regions,  and  in  summer  approaches  the  shores  in  vast  shoals  in  search  of  fooiL 
It  abounds  in  the  lakes  of  Wales  and  Westmoreland,  and  is  taken  by  nets.  It  is  neatly 
A  foot  in  length,  but  is  considered  as  an  insipid  fish.    The  poorer  classes  salt  them 
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SoBscov.  9. — The  Pike  {Eeex  Lucme,  IAxulJ, 

SI86.  Hie  ptfce  is  styled  by  Walton  the  "  tyrant  of  the  fresh  waters,"  as  the  ealmn  ■ 
•*  the  king.'*  It  is  fonnd  abundantly  in  most  of  the  European  lakes,  particularly  in  the 
northern  parts ;  and  although  it  has  been  disputed  whether  it  is  indigenous  in  England, 
yet  it  is  the  opinion  of  our  best  naturalists  that  there  t»  sufficient  proof  of  its  being  a  na- 
tive. Its  usual  cotour  is  a  pale  olive  gray,  deepest  on  the  back,  and  marked  on  the  sides 
by  several  yellowish  spots  or  patches ;  the  abdomen  white,  slightly  spotted  w:ith  black ; 
and  its  mouth  is  furnished  with  a  prodigious  number  of  teeth.  The  size  of  the  English 
pike  is  considerable.  Instances  have  been  known  of  their  weighing  forty  pounds,  roeaS' 
uriiig  three  feet  in  length ;  but  in  Lapland  and  Russia  they  attain  the  size  of  eight  feet 
The  pike  is  highly  proline,  and  their  multiplication  is  immense  in  the  northern  parts  o{ 
Russia  and  Siberia,  where  they  are  taken  in  the  greatest  plenty,  and.con8titiite  an  arti- 
cle of  commerce,  being  prepared  by  salting  and  drying  for  exportation. 

The  voracity  tf  iii$  Juh  t«  noierioue.  It  subsists  on  other  fish,  but  wiU  also  devow 
fircgs,  rats,  serpents,  and  other  reptiles,  and  even  the  young  of  aquatic  fowl.  It  is  aks 
related  that  it  will  sometimes  bite  the  noses  of  eattle  who  come  te  drink,  as  well  as  the 
hands  of  persons  who  put  them  into  the  water  where  it  is  kept ;  but  stories  respeeting 
its  voracity  have  been  exaggerated.  It  is  a  remarkable,  as  weU  as  a  fortuMle,  cireaok 
atanoe,  that  in  the  summer  months,  when  the  fry  of  other  fish  are'  so  numerous,  the  di- 
gestive functions  of  this  fish  are  rather  in  a  torpid  state,  by  which  its  voracity  is  dimin- 
ished. It  is  very  long*lived :  Pennant  mentions  one  ninety  years  old.  They  are  oeea- 
sionally  kept  in  ponds,  but  si's  expensive  to  maintain,  as  they  require  much  food,  and 
ve  destructive  to  other  fish. 

The  flesh  is  of  a  good  quality,  bot  it  is  a  dry  fish ;  and  when  it  makes  a  good  dish,  it 
is  much  indebted  to  stuffing  and  sauce.  If  small,  they  will  do  fried ;  bot  if  large,  they 
are  best  roasted.  The  pike  of  the  Medway,  ^ich  feed  chielly  on  sm^ts,  are  of  excel- 
lent flavour,  and  that  of  Hornsea  Weir,  in  Norfolk,  is  much  esteemed.  In  the  lime  of 
Edward  I.  this  fish  was  scarce  in  England,  and  was  only  introduced  at  great  feasts^  its 
price  being  higher  than  that  of  salmcm,  and  ten  times  that  of  turbot. 

The  terms  oipike  and  jmek  refer  only  to  the  age  of  the  fish,  the  latter  name  being  em- 
ployed where  it  has  not  attained  more  than  three  pounds  in  weight,  or  more  than  twe» 
ty-fuur  inches  in  length.  It  is  stated  by  Sir  John  Sinclair  as  a  faet  which  ovgbt  to  be 
better  known,  that  it  is  dangerous  to  swaUow  the  bones  of  this  fish,  as  they  are  sharps 
and  of  a  texture  so  peculiarly  hard  that  they  will  not  dissolve  in  the  stomach. 

SuBsscT.  10. — The  Carp  {Cyfrinus  Carpio,  Linn.). 

2186.  The  carp  is  found  in  rivers  and  ponds ;  but  they  appear  to  prefer  slow  and  stag- 
nant waters.  Theii  usual  length  in  this  eonntry  is  from  twelve  to  eighteen  inches,  hot 
in  warmer  climates  they  often  attain  the  length  of  two  or  three  foot,  and  weigh  iroa 
twenty  to  thirty  pounds.  In  the  Lake  of  Como  they  are  said  even  to  weigh  occasionally 
200  lbs.  The  usual  food  of  the  carp  consists  of  worms  and  aquatic  insects ;  but  they 
feed  also  on  herbs,  and,  when  in  course  of  fattening  for  the  table,  bread  and  milk.  It  is 
extremely  prolific,  and  very  tenacious  of  life.  As  they  live  long  after  being  out  of  the 
water,  it  is  recommended  to  kill  them  as  soon  as  they  are  taken,  otherwise  they  waste. 

Carp  are  easy  of  digestion,  and  afibrd  pretty  good  food,  but  are  greatly  indebted  to  the 
cook  for  the  estimation  in  which  they  are  held.  They  are  frequently  kept  in  fish  ponds, 
and  five  to  a  great  age ;  some  live  even  a  century  or  more :  they  may  be  tamed  so  as  to 
feed  out  of  the  hand. 

The  sale  of  carp  constitutes  a  part  of  the  revenue  of  the  nobility  and  gentry  in  Prus- 
sia, Pomerania,  Saxony,  and  other  places  in  Germany ;  consequently,  in  these  countries^ 
the  cultivation  of  carp  is  regarded  with  particular  attention.  The  southern  parts  of  Eu- 
rope are  most  congenial  to  it ;  a  few  breed  in  the  ponds  in  Scotland ;  it  is  supposed  te 
have  been  first  introduced  into  England  in  1514.  Its  season  is  the  spring,  in  March  and 
April,  and  from  that  till  October  they  are  to  be  had ;  in  winter  they  are  suf^osed  to  lie 
in  the  mod. 

A  variety,  called  the  Grecian  carp,  is  found  in  some  of  the  ponds  about  London,  in  tlii 
vicinity  of  the  Thames,  and  is  also  common  in  several  of  the  counties  of  England.  Their 
usual  size  is  half  a  pound ;  and  they  are  supposed  to  have  been  introduced  from  Germeqy. 


91S7.  The  gM  cmrpt  cngMJUk  (Cffprimu  mrahu^  Uiul),  k  on*  of  Um  maet  btaotiiU  tM 
■n  the  finnj  aniinali,  but  better  kaown  aoutog  as  for  Me  Talna  as  an  onftmeiit  tlun  for  it*  <|Qalitie«  m 
■lllumf  h  they  are  safficientljr  large  and  nusieroaa  in  sonM  places,  as  in  the  Mauritius,  lo  be  served  up  at 
■a  fresh-water  fish.    Tl&e  extreme  elegance  of  their  fonn,  the  splendour  o(  their  scalj  eorenog,  tlia  grae 


^lity  of  their  movements,  and  the  ncility  with  whick  ther  can  be  kept  aliTo  in- small  glass  veseels, 
warn  to  be  tanked  among  Uie  most  pleasing  of  our  pets.  Tliis  fisb  breeds  Steely  in  small  ptmda,  and  enm.  is 
tsyaks,  in  this  countnr ;  but  paitiealazly  so^  if  by  any  ootttovause  the  tempeimture  of  the  laalar  can  be  hapt  b 
fitw  degrees  abore  tos  oidinarj 


SuMov.  ll.-^TA«  Perth  {Percd  PbrnatUiey  Ltnn.> 

S188.  This  is  one  of  the  most  common,  and,  at  the  same  time,  one  of  the  best  of  < 
llesh-water  fishes ;  its  odours  are  likewise  brilliant  and  striking.    It  is  found  in 
■U  the  lakes  and  rivers  in  Britain  and  Ireland,  and  likewise  through  the  whole  of  tiie 
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temperate  parts  of  Europe.  It  is  wmarkMj  TonieiociB,  leediag  ttpoii  woims,  iBseets* 
and  small  fish,  aod  is  very  prolific ;  a  perch  weighing  half  a  pound  will  contain  S80,M0 
ova.  The  spawning  season  is  at  the  end  of  April  or  beginning  of  May ;  and  perch  an- 
gling commenoes  in  rebmary,  continuing  tiU  the  cold  weather,  if  winter  comes  on.  The 
perch  is  one  of  our  largest  fresh- water  fish ;  one  weighing  a  pound  is  a  good  fish,  aad 
one  of  three  pounds  weight  is  reclcooed  rery  large ;  but  they  have  been  known  to  reaoh 
even  eight  or  nine  poai^.  They  abound  most  in  deep,  dark,  sluggish  rivers,  and  de- 
light to  lie  about  bridges,  miH  pools,  and  in  any  deep  and  dark  holes  in  the  still  parts  of 
water,  or  the  gentle  eddies  about  flood-gates,  and  similar  places.  Its  flesh  is  white, 
firm,  of  a  good  flavour,  and  easy  of  digestion.  It  is  covered  with  thick  scales,  which 
are  troublesome  to  remove;  and  is  so  tenacious  of  life,  that  they  nuiy  be  carried  sixty 
miles  in  straw,  and  yet  survive  the  journey.  They  are  best  crimped  the  moment  they 
are  taken  oat  of  the  water. 

2189.  Th€  Rufk,  or  Pope  {Ferca  cemuA,  Linn.)f  ia  a  small  fresh- water  fish,  closely  alli- 
ed to  the  perch,  and  ibund  commonly  in  all  the  rivers  and  canals  of  England,  preferr^ 
slow,  shaded  streams ;  they  abound  in  the  Thames,  Isis,  and  Cam.  It  is  much  like  the 
perch  in  flavour,  being  firm,  delicate,  and  well-tasted,  and  is  excellent  broiled  in  batter- 
ed paper. 

SuBsxcT.  12. — The  Roach  {Cyprmut  RulUus,  Linn.). 

2190.  This  fish  inhabits  deep,  still  rivers  with  a  sandy  bottom,  in  Europe  and  the  adja- 
cent parts  of  Asia ;  and  is  very  numerous  iii  most  rivers  of  England.  It  seldom  exeeedt 
a  poand  and  a  half  It  spawns  in  May,  and  is  in  season  from  September  till  March  ;  it 
is  very  fertile,  the  eggs  are  greenish,  but  become  red  by  boiling.  The  roach  is  a  yeOow- 
ish,  silrery  fish  of  the  carp  kind,  and  will  breed  in  ponds,  but  not  so  well  as  in  rivers. 
Some  prefer  dressing  them  by  scoring  across  the  sides,  and  broiling  them  with  the  soalet 
on.  It  is  rather  an  insipid  fish,  and  very  bony.  The  finest  are  caught  in  the  Thames 
about  the  middle  of  May,  or  early  in  June,  or  afterward  in  October ;  vast  shoals  are  ta^ 
ken  in  Loch  Lomond  with  nets.  "  As  sound  as  a  roach"  is  a  proverb' ;  but  this  is  deri- 
ved /rom  the  French  name  of  this  fish  being  roehe,  which  also  signifies  a  rock. 

SuaapcT.  13. — The  Fresh-toaUr  Bream  (Cyprinne  Brama,  Linn.). 

2191  The  bream  is  found  in  shoals  in  rivers  and  lakes,  particularly  when  the  latter 
are  large,  as  those  of  Cumberland.  It  also  occurs  in  most  of  the  rivers  near  London, 
and  is  found  in  abundance  in  the  River  Mole,  and  some  in  the  Regent's  Canal.  It  may 
also  be  bred  in  ponds.  It  feeds  upon  worms  and  some  vegetables,  and  much  resembles 
the  carp.  Its  best  season  is  May ;  some  think  in  September.  It  is  not  much  esteemed 
for  the  table,  being  insipid  and  very  bony.  It  sometimes  grows  to  the  length  of  two 
feet,  weighing  ten  pounds. 

SvBswT.  liu-^The  Tench  {Cyprirme  Ttnca,  Linn.). 
2192.  The  tench  is  fine-flaroured,  and  generally  considered  as  a  rich  fish  in  England : 
it  appears  to  be  a  native  of  most  parts  of  the  globe,  inhabiting  chiefly  large  stagnant 
waters  with  a  muddy  bottom,  as  well  as  rivers.  Its  general  length  is  about  twelve  or 
fonrteen  inches,  but  it  grows  sometimes  to  two  or  three  feet ;  seldom  weighing  five 
pounds.  Like  the  common  carp,  tench  delight  in  warmth;  they  are  scarce  near  Lon- 
don, and  thrive  best  in  foul  and  weedy  waters.  Some  extensive  tracts  of  stagnant  wa- 
ter ia  Norfolk  abound  in  tench,  from  which  they  are  removed  to  stews,  where  ther  are 
fetlened  npon  a  mixture  of  greaves  and  meal.  They  do  not  thrive  northward,  and  few 
are  fonnd  near  Edinburgh.  From  the  facility  with  which  they  may  be  bred,  and  the  ease 
in  transporting  them,  from  their  tenacity  of  life,  they  perhaps  deserve  more  attention 
Chan  is  paid  to  their  cultivation.    They  spawn  in  the  spring. 

ScxBsscT.  15.-^7^  Gudgeon  {CyprinHs  Gobio,  Linn.). 

2193.  This  fish  is  of  the  carp  genus,  and  in  length  about  eight  or  nine  inches  at  the 
ntmost,  seldom  weighing  more  than  half  a  pound.  It  is  found  in  gentle  streams  and 
lakes.  It  is  tenacious  of  life,  and  remarkably  fertile.  Gudgeons  are  in  season  in  the 
spring,  or  from  March  and  April  to  May,  and  may  be  had  for  five  or  six  months ;  yet  in 
the  Irat  summer  they  are  v^ry  indiflfhrent.  They  are  firm,  well-flavoured  fish,  and  much 
esteemed  for  the  table,  being  little  inferior  to  the  smelt.  They  should  be  cooked  in  a 
frying-pan,  in  a  few  hours,  or  as  soon  as  possible,  after  they  are  caught,  and  without 
being  Sfsaled  or  opened  ;  they  only  require  wiping  with  a  wet  cloth :  opening  and  wash- 
ing spoils  thera.  They  aflTord  much  amusement  to  anglers,  fifty  dozen  a  day  having  been 
taken.  Being  a  gregarious  fish,  they  may  be  seen  in  summer  in  the  bottoms  of  clear 
rivers  by  hundreds  together,  and  they  will  live  and  breed  in  ponds.  They  are  very  fine 
and  nnmerons  in  the  Rivers  Thames,  Lea,  Mersy,  Colne,  Kennet,  Avon,  and  also  in  the 
New  River.  The  London  fishmongers  keep  them  alive  for  several  weeks  in  leaden  or 
Mone  tanks,  constantly  supplied  with  fresh  water.  In  Bath,  they  are  exposed  for  sale 
shve  in  tubs,  and  are  thus  to  be  had  in  perfection :  they  are  consiiered  as  very  easy  of 
diiSestion«  and  therefore  fit  for  invalids.    Of  the  genus  Cyprinus,  some  are  migratory 
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inhabiting  both  the  fresh  and  salt  waters,  while  others  remain  in  fresh  water  throogbiM 
the  year. 

SuBBKCT.  16. — The  Barbel  {Oypritnu  BarbuSf  Linn.). 
8194.  Thu  is  a  common  fresh-toater  fish,  belonging  to  the  carp  family,  which  derivei 
the  appellation  of  barbust  bearded,  from  the  upper  jaw  advancing  far  below  the  lower, 
and  in  having  four  appendant  barbs  at  its  mouth.  It  is  found  during  summer  in  the  rapid 
currents,  and  at  the  stony  bottoms  of  tide  rivers,  retiring  at  the  approach  of  winter  to  ths 
more  still  and  deeper  places.  Barbels  sometimes  grow  to  the  length  of  two  or  three  feet. 
They  are  ground,  or  bottom  fishes,  lurking  among  the  stones  and  under-banks,  and  are 
usually  found  when  moderate  floods  bring  down  small  animals,  as  snails,  leeches,  &c.,as 
food.  There  is  an  ancient  idea  that  the  flesh  of  the  barbel  is  unwholesome,  which  is, 
perhaps,  a  prejudice ;  but  it  is  not  of  a  very  good  flavour,  and  is  little  esteemed .-  do 
doubt  when  the  fish  are  out  of  season  they  are,  like  most  other  fish  in  the  same  condi- 
tion, not  wholesome.  They  are  seldom  eaten  except  by  the  lowest  of  the  Jews.  They 
are  understood  to  be  very  voracious  and  indiscriminate  in  their  feeding ;  and  it  is  said 
that  the  roe  is  sometimes  violently  cathartic.  The  Thames,  from  Putney  upward,  pro- 
duces barbels  of  large  size  and  in  great  quantities ;  also  the  Lea  in  Essex ;  but  they  are 
chiefly  valued  as  aflTording  sport  to  the  angler. 

SuBSBOT.  17. — 7^  Dace  (Cyprinus  LeucisctiSy  Linn.). 

2195.  This  fish  is  of  the  carp  genus,  and  has  a  bright,  silvery  colour.  It  is  considered 
to  be  light,  nutritious  food,  though  full  of  bones,  and  is  caught  in  most  rivers  and  streams, 
but  does  not  thrive  in  ponds  Or  still  waters.  These  fish  never  attain  a  great  size,  seldom 
weighing  a  pound.  They  are  cooked  in  the  same  manner  as  roach,  which  they  mach 
resemble,  and  to  which  they  are  rather  superior,  though  not  so  plentiful.    They  are  gre* 

Sarious,  swimming  in  shoals,  and  spawning  in  June.    The  Graining  is  a  variety  of  the 
aoe,  rather  more  slender. 

SuBSBCT.  18. — The  Rudd  {Cyprinus  ErythropthUmus,  Linn.). 

2196.  This  fish  is  very  common  in  the  Thames  and  other  rivers  of  England,  as  well 
as  the  rivers  of  the  Continent.  It  may  be  often  purchased  in  Hungerford  fish^nar- 
ket,  but  is  sometimes  mistaken  for  roach,  to  which  it  is  inferior,  the  flesh  beinf  soft  and 
full  of  bones.  It  seldom  attains  two  pounds*  Weight.  The  roach,  bream,  and  nidd  are 
much  alike. 

SiTBSBCT.  19. — Th»  Chub  (Cyprinus  Cephalus,  Linn.). 

2197.  This  is  a  river  fish,  of  the  carp  genus,  somewhat  resembling  the  tench,  lliey 
are  very  common  in  England  and  Scotland,  and  delight  in  deep  holes  in  ponds  and  canals, 
but  chiefly  in  clear  and  rapid  rivers.  When  full-grown,  they  are  from  twelve  to  fi/leen 
inches  long,  and  in  weight  four  or  five  pounds,  when  quite  in  season,  and  only  two  or 
three  pounds,  they  greatly  resemble  carp,  and  are  usually  dressed  in  the  same  manner ; 
but  their  are  not  very  palatable,  being  watery,  tasteless,  and  bony,  and  are  apt  to  acquire 
a  yellow  colour  in  boiling ;  they  are  therefore  held  in  little  esteem.  The  best  manner  of 
dressing  this  fish  is  to  stufl!*  and  roast,  or  broil  it  with  the  scales  on,  when  it  is  pretty 
good.    It  aflTords  good  amusement  to  anglers  on  the  Thames. 

SuBSBCT.  ^.^-BuWs  Head^  or  Miller's  Thumb. 

SlW.  This  angularlj-formed  fiih  is  of  ths  gndgwm  kind,  with  the  scales  eztrsmely  small,  the  head  Isiga 
and  flat,  and  the  moatih  wide.  It  seldom  exceeds  fire  or  six  inches  in  length,  and  is  met  with  in  almost  at 
•hallow  rirers,  abounding  in  the  New  Rivpr.    The  fish  is  well  tasted,  and  tons  red  or  salmon  oolonr  enl 

SuBSECT.  21. — Loach  {Gobitis  Barbahda), 


9100.  The  loach  is  a  Teiy  small  fish,  generallj  about  three  inches  long,  having  a  round  bodr  witli  six  wa^ 
ties,  or  bai4»,  at  its  month.  It  is  not  rery  common,  but  is  found  in  small  brooks  ud  rimlets.  It  is  dtatAy  mti 
as  bait  for  fishing  laige  eels  and  perch ;  but  is  delicious  fried  in  batter,  or  with  eggs  and  cmmbs  of  hiatd. 

SuBSECT.  22. — The  Bleak  {Cyprinus  Albumus,  Linn.). 

2900.  This  is  of  the  carp  genus,  and  is  abundant  in  most  of  our  rivers,  particulailj 
the  Thames  and  Lea.  It  is  in  little  esteem  for  the  table,  being  chiefly  taken  for  the  sidte 
of  its  beautiful,  silvery  scales,  which  are  made  use  of  in  ti^e  manufacture  of  artificial 
pearl ;  but  it  is  also  occasionally  substituted  for  the  anchovy,  though  it  has  not  the  same 
flavour.  Its  length  is  about  five  or  six  inches,  slender  in  shape,  colour  bright  silveTjt 
with  the  back  olive-green.  Its  tail  is  forked,  and,  from  its  continual  motion,  it  has  beea 
(»Ued  the  river  swallow ;  by  some  the  fresh-water  sprat. 

2201.  Stickleback.'^Thia  very  small  fish,  which  is  generally  under  two  inches  in  length, 
is  a  frequent  inhabitant  of  rivers,  ponds,  and  marshes,  as  well  as  the  sea ;  it  receives  its 
name  from  the  sharp  spines  on  its  back.  It  is  sometimes  very  troublesome  in  fishponds 
when  it  gets  into  them,  being  extremely  pugnacious,  and  attacking  the  larger  fish.  In 
the  fens  of  Lincolnshire  they  are  in  such  quantities  as  to  be  taken  out  in  cart  loads,  and 
we  employed  to  manure  the  fields. 

SuBSBCT.  23. — The  common  Eel  {Mur(tna  AngiuUoy  Linn.). 
8202.  This  fish  is  mtgratoiy,  and  inhabits  both  salt  and  firesh  water ;  it  is,  aeeordiii|{lT. 
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iidcen  in  riven,  lakes,  aod  ponda,  as  also  in  the  sea.  In  its  form  it  makes  a  near  ap- 
proach to  the  reptiles,  baring  no  fins  ezoept  the  pectoral.  In  the  water,  nO  fish  is  mora 
Tivaciods,  and«  as  it  clings  to  life  very  tenaciously  when  out  of  the  water,  it  may  he  kept 
alive  for  several  days  in  wet  sand.  It  is,  however,  very  sensible  of  cold,  and,  to  avoid 
this,  it  baries  itself  under  the  mud  in  the  winter.  There  are  no  eels  in  the  arctic  regions, 
and  none  in  Siberia. 

In  some  parts  of  Enrope  the  eel  fishery  is  of  surprising  magnitude.  Dr.  Black  says 
that  in  some  places  near  the  mouth  of  the  Baltic  so  great  a  quantity  is  taken  that  they 
are  salted  for  exportation,  and  conveyed  by  wagons  into  Saxony,  Silesia,  dec.  Two 
thousand  have  been  taken  in  Jutland  by  a  single  sweep  of  the  net,  and  in  the  River 
Garonne  sixty  thousand  have  been  caught  in  a  day  by  a  single  net.  Ponds'  are  some- 
times appropriated  in  England  to  the  raising  of  eels  ;  and  large  quantities  are  caught  in 
the  Thames  and  other  British  rivers. 

2203.  The  consumption  ofeeU  in  our  large  cities  is  considerable.  The  London  market  is 
principally  supplied  from  Holland,  by  Dutch  fishermen.  Mr.  Yarrell  observes,  **  Thera 
are  two  companies  in  Holland,  having  five  vessels  each ;  their  vessels  are  built  with  a 
capacious  well,  in  which  large  quantities  of  eels  are  preserved  alive  till  wanted."  One  or 
more  of  these  vessels  may  be  constantly  seen  lying  off  Billingsgate ;  the  others  go  to 
Holland  for  fresh  supplies,  each  bringing  a  cargo  of  15,000  to  20,000  pounds  weight  ot 
live  eels,  for  which  the  Dutch  merchant  pays  a  duty  of  13/.  per  cargo  for  his  permis- 
sion to  sell.  ^ 

2204.  As  an  article  of  food  ^  eels  are  extremely  rich  and  nutritious ;  but  on  account  of 
the  large  quantity  of  oil  which  they  contain,  they  are  apt  to  occasion  derangements  of 
the  digestive  fanctioo,  and  require  as  a  corrective  to  be  eaten  with  vinegar,  or  some 
other  condiment.  Their  nse  in  pies  is  well  known.  They  are  also  eaten  fried,  stewed, 
and  plain  boiled. 

2205.  There  are  several  varieties  of  the  fresh-water  eel.  The  true  silver  eeU  so  called 
ftom  the  bright  colour  of  its  belly,  is  caught  in  the  Thames,  and  is  superior  to  most 
others.  Th^  taken  in  running  water  are  preferahle  to  what  are  taken  in  ponds ;  the 
latter  often  have  a  rank,  muddy  flavour.  The  Dvttch  eels  sold  at  Billingsgate  are  of  this 
kind.  The  sani  eel  is  a  small  fish  of  a  delicate  flavour,  found  buried  six  or  eight  inches 
in  the  sand  left  dry  at  low  water. 

2206.  The  body  of  the  eel  is  covered  with  a  slimy  mucous  substance,  which  makes 
them  very  slippery,  and  difilcult  to  hold  in  the  hand,  whence  the  well-known  sajring.  It 
is  a  common  notion  that  eels  have  no  scales ;  but  that  is  an  error ;  they  have  scales, 
which  are  easily  aeen  when  they  are  wiped  and  dried,  particularly  if  a  magnifying  glass 
be  used. 

2207.  The  cruelty  of  skinning  eels  alive  may  be  avoided  by  first  cutting  ofiT  the  head, 
which  destrojTs  the  sensibility.  The  writhing  motions  which  they  then  exhibit  in  being 
dunned  are  Uiouglit  not  to  be  owing  to  their  being  sensible  of  pain,  but  merely  to  what 
is  termed  iTritatnlity,  which  does  not  cease  immediately  on  the  death  of  th6  animal. 
Eels  have  this  pecvdiar  property,  that  they  are  never  out  of  season,  though. they  are 
best  in  the  smnmer  months. 

2806.  It  is  a  curious  fact  in  natural  history  that  the  manner  in  which  eels  breed  isyei  a 
froblem  not  compleidy  sUved.  It  has  been  generally  said  that  they  ara  viviparous  -,  but 
Sir  H.  Davy  observes,  in  his  **  Salmbnia,"  "  No  facts  are  produced  in  proof  of  the  asser- 
tion. It  is  certain,"  he  says,  "  that  shoals  of  very  small  eels  are  sesti  id  the  apring, 
making  their  way  from  the  sea  to  the  rivers ;  and  that  in  the  autumn  great  numbeni  are 
known  to  descend  froni  the  rivers  to  the  sea.  They  even  ascend  the  titers  over  wet 
moesy  rocks.  In  fresh  water  they  fatten  and  grow  large."  The  opinion  of  this  acute 
observer  was,  that  eels  are  oviparous,  and  deposits  their  ova  in  parts  of  the  sea  wb^h 
they  may  remain  warm  in  the  winter,  and  that  the  young  ascend  rivers  in  search  of  tbod. 

2209.  BUs  were  considered  by  the  ancient  Romans  as  one  of  the  most  luxurious  arti- 
cles of  the  table.  They  were  kept  alive  in  reservoirs,  and  occasionally  tamed  to  such« 
degree  as  to  come  at  the  signal  of  their  master,  in  order  to  receive  their  food. 

2210.  The  Ed  Pout,  or  Burbot,  is  a  fish  much  resembling  the  eel,  and  Is  found  buried 
among  loose  sands,  weeds,  dcp.,  in  the  Rivers  Severn,  Trent,  and  Mersey.  They  ara 
sweet  and  nutritious :  in  length,  from  twelve  to  twenty  inches. 

■ 

SuBSBCT.  24. — The  Minnow  {Cyprinus  Forinus,  Linn.). 

28Ii.  This  is  ft  T«i7  imall  fish,  iahabitinf  rhron,  and  Imwkfl,  and  canals^  and  chiaily  known  at  affiirdiag 
aamseoMDt  to  jtrrenilo  anglers.  Tboj  ane  of  g-ood  flayour,  and  when  a  laffieieDt  number  can  be  procnred  bf 
a  esating  net,  make  an  excellent  fry,  lomewbat  like  white  bait,  bat  rather  Inadons  and  cloying.  In  Walttnn 
"  a,  a  dtah  caDed  ■unaow  tanazee  waa  made  from  them,  now  oat  of  oaeA  They  were  gatted,  well  wadied  in 
.  and  'Water,  and  after  tiieir  heads  and  taila  were  cot  off  they  were  pat  with  jvXks  of  egga,  well  beat  with 
•sHpm  and  primroee  floweza,  and  a  little  tansy  shred  small,  and  fried  in  batter ;  the  sauce  being  batter, Tin 
S|ar,  or  'veijnioe  and  sugar. 

Sect.  IV. — shbll-vish. 
2213.  Under  this  popular  term  we  comprehend  the  two  divisions  of  crustaceous  ammalsf 
«B  lotelen,  crabs,  shrimps,  d&c.,  which  have  shelly  coverings  with  feet ;  and  molluscous 
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wmmala,  or  moUusoK,  aa  ojBtors,  eoddes,  periwinktea,  ^ce.  These  are  now  eepmlad 
by  Baturalists  from  the  class  of  fishes ;  tbej^are  in  immense  variety ;  many  ars  and 
as  food,  but  some  of  the  naked  moUuscaB,  or  those  without  shells,  are  poisonons.  Ar^ 
ranged  under  the  genus  cancer  there  is  an  immense  number  of  cmstaoea  in  difiereig 
parts  of  the  world,  but  only  a  few  species  are  found  on  the  British  shores. 

SuBSSCT.  1 — Lobster  {Cancer  Gammarus,  Linn.). 

2213.  The  common  lobster  freqtunts  all  the  northern  seas  of  Europe.  They  are  fooad 
on  the  rocky  ooasts  of  England  and  Scotland,  but  chiefly  where  there  is  a  depth  of  water. 
Vast  quantities  are  brought  to  London  from  the  noithem  parts  of  Scotland,  and  par- 
ticularly from  the  Orkney  Islands,  in  smacks  that  hare  weUs  for  keeping  them  alive 
They  are  still  more  abundant  on  the  coast  of  Norway,  from  which  the  metropolis  ii 
well  supplied  at  most  seasons  of  the  year.  A  recent  traveller  in  Norway  saw  an  export 
of  48,000  lobsters  shipped  for  London  within  three  months  from  one  place ;  and  a  regu- 
lar **  English  lobster  company"  has  agents  actively  employed  all  along  the  coast  Om- 
sionally,  though  rarely,  lobsters  are  J^ken  by  the  hand,  or  rather  by  a  hook^  from  under 
hollow  stones,  at  low  water,  but  by  far  the  greatest  quantity  are  caught  m  a  kind  of 
trap  formed  of  twigs  and  baited  with  garbage ;  these  are  fastened  by  a  cord  and  sunk  iato 
the  sea,  and  their  place  mariced  by  a  buoy. 

Lobsters  are  highly  prolific ;  12,400  ova  or  eggs  have  been  counted  under  the  taU  of 
one  female,  besides  that  which  remained  in  the  body  unprotruded.  The  eggs  are  defios> 
ited  in  the  sand,  where  they  are  hatched. 

They  change  their  shells  annually.  Previously  to  putting  oflT  their  old  one,  they 
appear  sickly,  languid,  and  restless ;  and  they  acquire  a  new  eoat  in  a  few  days  after 
easting  ofif  the  former  one.  Paring  the  time  that  they  are  thus  defenceless  they  seek 
very  retired  places,  for  fear  of  being  attacked  and  devoured  by  such  of  their  bretbreo  at 
are  not  in  that  weak  condition.  The  new  shell  is  membranous  at  first,  but  hardens  by 
degrees,  and  they  grow  in  size  while  the  shell  is  in  this  soft  state.  The  circumstaaee 
of  lobsters  throwing  ofiT  their  great  claws  voluntarily  is  very  surprising,  but  snfileieody 
authenticated.  If  taken  or  entangled  by  the  great  claw,  they  will  sometimes  part  with 
it  by  a  sudden  jerk,  and  thus  effect  their  escape.  Pennant  says  that  when  irritated,  as 
when  it  thunders,  or  when  great  guns  are  fired,  they  will  lose  their  claws.  And  scarce- 
ly less  extraordinary  is  the  reproduction  of  these  members,  which  grow  again  in  the  course 
of  a  few  weeks  after  the  mischance  has  happened ;  hut  the  new  claws  aie  not  quite  so 
laiige  as  the  former  ones.  In  the  water  they  can  run  nimbly  upon  their  legs  or  smaU 
daws,  and,  if  alarmed,  can  spring  tail  foremost  to  the  surprising  distance  of  thirty  feet, 
and  as  swift  as  a  bird  can  fly.  They  are  extremely  voracious,  feeding  upon  any  kind 
of  dead  fish,  and  sometimes  on  sea- weed. 

2314.  Lobsters  are  certainly  mUrUivef  but  not  so  much  so  as  is  eommoidy  sujmased;  they 
are  not  very  easily  digestible,  and  therefore  require  condiments,  of  which  the  most 
proper  are  those  usually  made  use  of,  vinegar  and  pepper.  On  oenain  oonstitutkins 
they  have  sometimes  pernicious  efifects,  and  are  known  to  have  occasioned  eruptions 
on  the  skin,  and  other  distressing  symptoms  of  derangement.  Great  care  should  be 
taken  that  they  be  in  good  condition,  and  absolutely  fresh.  When  stale  they  are  un- 
doubtedly unwholesome  in  a  very  considerable  degree.  The  fishmongers  in  London 
generally  underboil  them,  with  a  view  to  their  keeping,  in  which  case  they  are  extreme- 
ly indigestible.  According  to  Dr.  Kitchener,  they  come  into  season  ahoat  April,  and 
continue  plentiful  till  the  oyster  season  returns  in  the  autumn. 

2216.  L(Asters  brmghi  aiwefrom  the  northern  extremity  of  the  island  in  smacks  uith  udb 
ior  the  purpose  are  often  much  wasted  on  their  journey ;  their  weight,  therefore,  is  «Mie 
proof  of  their  goodness :  but  to  ensure  their  being  fresh,  it  is  best  always  to  buy  them 
aUve,  and  to  bml  them  at  home. 

2216.  The  ova  or  eggs,  called  by  the  cook  berries,  and  sometimes  the  corals  appear  nnder 
the  tail  of  the  hen  or  femak)  lobster  only,  and  are  black  when  raw,  becoming  in  succes- 
sion nearly  as  large  as  elder-berries  before  they  are  all  deposited ;  the  lobster  continues 
depositing  them  as  long  as  any  remain  in  the  body ;  when  boiled,  they  are  of  a  beaiiti 
ful  red  colour. 

It  is  a  common  mistake  to  sai^>oee  that  a  berried  lobster  is  always  in  perfection  for  tbe 
table.  When  the  berries  are  large  and  brownish,  the  lobster  will  be  found  exhaustc>d, 
watery,  and  poor.  The  male  lobsters  are  preferred  for  eating,  particularly  during  the 
winter :  it  is  distinguished  from  the  female,  not  only  by  its  want  of  the  eggs  under  the 
tail,  but  by  a  narrower  back  part  to  the  tail,  with  a  strong  spine  upon  the  centre  of  eaciv 
of  the  transverse  processes  underneath  it,  which  supports  its  four  middle  plates ;  the  tivo 
uppermost  fins  within  his  tail  being  stiff  and  hard,  while  those  of  the  female  are  soft, 
and  her  tail  broader.  The  female  is  best  for  sauce,  on  account  of  her  e^gs.  The  ba^ 
in  the  body  of  the  lobster,  called  the  "  old  lady  in  her  afm-chair,"  contaming  the  bony 
teeth,  is  the  stomach,  and  is  not  fit  to  be  eaten. 

In  ehoosmg  lobsters  that  are  boiled,  select  those  that  are  of  tf  middling  sise,  and  be^wl- 
est  for  their  bulk :  to  know  if  they  are  fresh,  try  if  the  tail  has  a  springiness  and 
flip  back  again  when  raised  up. 
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10\7.  The  €emmcm  tern  erawfuh  (Cancer  paHnunts]  is  similar  in  its  genera,  properttec 
to  the  lobster,  but  is  less  esteemed. 

Sdbsbct.  2.^-7^  Crai  \Cancer  Pagurut,  Linn.). 

2218.  Tke  cmh  inhabUs  most  tf  the  rocky  thwet  oi  England,  and  is  taken  in  the  ssasi 
way  as  the  lobster.  It  is  io  the  highest  perfeetioa  for  the  table  abeat  Christmas.  Tht 
same  obserrations  which  were  made  with  respect  to  the  DBtritive  and  ether  qoalities 
of  the  lobBter  apply  to  this  crustaceous  animal.  Besides  the  oanoer  pagmrus,  the  crab, 
which  grows  to  a  iarge  size,  and  which  is  the  only  one  brought  to  the  table,  is  called,  in 
Scotland,  a  parten;  there  is  another  moch  smaller,  and  without  hairs  {Cancer  motneef), 
more  frequent  about  the  shore ;  but  this  is  a  very  poor,  watery  aniottl,  of  a  greenish 
colour,  and  eaten  only  by  the  more  indigent  classes  of  people. 

Crabs  are  found  under  large  stones  at  low  water,  and  are  taken  with  a  long  stick 
having  a  hook  at  the  end.  But,  on  a  larger  scale,  they  are  caught  on  the  coasts  of  Eng" 
land  and  Scotland,  in  water  from  three  to  five  fathoms  deep,  by  sinking  wicker  traps 
coBtaining  bait,  consisting  of  heads  and  entrails  of  fish.  Many  are  brought  from  Nor- 
way. The  male  crab  has  the  claws  Urger  than  the  female,  and  is  therefore  of  greater 
value.  The  female  has  the  apron  large,  broad,  and  easily  opened :  that  of  the  male  is 
much  smaller  and  narrower. 

The  best  crabs  have  a  considerable  roughness  on  their  claws ;  those  with  SDOooth 
shetta  are  mH  so  good. '  The  crab  is  peculiarly  tenacions  of  life,  and  is  capable  of  exert- 
ing a  considerable  degree  of  muscular  power  after  it  has  been  removed  two  days  from 
its  natural  element.  It  is  often  alive  and  fit  for  the  table  when,  to  all  appearance,  it 
seems  to  be  dead.  If  any  spark  of  life  remain,  it  will  be  exhibited  by  the  creature's  ex- 
.  ertions  to  keep  the  apron  closed  with  its  claws. 

Crabs,  as  well  as  lobsters,  are  apt  to  throw  ofiT  their  claws  on  the  stimulns  of  any  sud* 
den  /right  or  pain,  and  therefore  it  is  the  practice,  though  a  cruel  one,  in  boiling  them, 
to  pot  them  into  cold  water,  by  which  they  die  gradually  as  the  heat  increases. 

Grabs  are  in  season  all  the  year,  except  the  n\onths  of  May,  Jane,  and  July ;  and  a 
few  may  be  l^d  good  at  any  time  of  the  year. 

Oar  English  crabs  are  entirely  marine ;  but  in  othy  countries  there  are  also  fi«sh- 
water  species ;  and  in  tropical  climates  land  crabs  are  plentiful.  The  iand  crab  of  the 
Wett  Indiet  {Cameer  rwricoU)  lives  in  the  mountains,  and  inhabits  difts  in  the  rocks,  hol- 
low stomps  of  trees,  and  holes  which  they  dig  in  the  ground.  Onoe  a  year  they  march 
down  in  a  body  to  the  sea  side  for  the  purpose  of  depositing  their  spawn  in  the  sea,  and, 
having  accomplished  this  object,  they  buiy  themselves  in  holes  in  the  ground,  and  oast 
their  shells.  They  are  o/len  found  in  this  condition,  and  in  a  fatten^  state,  and  are 
then  highly  prised  as  a  wholesome  ;and  delicious  food.  There  are  two  varieties  of  the 
land  crab  in  Jamaica,  ona  white,  and  the  other  black.  The  black  crab  is  found  abon- 
daatly  in  the  eastern  and  northern  marshes  of  the  island  daring  particular  periods  of  the 
year  ;  it  is  of  the  blackness  of  the  lobster,  and  of  a  very  light  and  handsome  shape,  as 
oompared  with  any  other  species ;  it  is  very  active  upon  its  legs,  and  runs  fast.  The 
white  land  crab  is  very  abundant  in  tbe  low  districts  of  the  south  side  of  the  ishmd :  it 
is  not  80  active  in  its  movements  as  the  black. 

Si7B8scT.  3. — The  Shrimp  {Cancer  Crangon,  Linn.)> 
3219.  This  lively  little  animal  inhabits  most  sandy  shores  in  Europe.  It  is  too  well 
known  to  tbe  cook  to  require  any  description.  As  they  are  sold  in  London,  they  have 
almost  always  a  great  quantity  of  salt  to  make  them  keep,  which  overpowers  their  deli- 
cate and  fine  flavour.  The  Isle  of  Wigtit  is  famous  for  shrimps,  where  they  are  potted ; 
but  those  prepared  for  London  are  generally  too  much  salted. 

2220.  The  Prawn  {Cancer  squilla.  Lion.)  is  very  analagous  to  the  shrimp,  but  larger, 
finer,  and  leas  common. 

SvBSBCT.  4.— Tib£  Oyater, 

2221.  Oysten  are  almost  universally  distributed  near  the  shores  in  all  latitudes,  and 
aboaad  on  the  coasts  of  Britain  and  France,  where  they  form  a  very  important  article 
of  food.  There  are  a  great  many  species  of  oysters  in  other  cotmtries,  bnt  all  those  on 
oorsliores  that  go  by  the  name  of  the  common  oyster  belong  to  one  species,  the  Oetrea 
aJbUit  of  Liaacos. 

The  nervoos  system  of  the  animal  is  limited  to  the  fhcnltfes  of  sense  and  touch,  no 
tmpedai  organs  for  seeing  having  been  yet  discovered.  Each  oyster  is  perfect  of  itself, 
Chaljs,  capable  indlvidaally  of  reproducing  its  kind. 

2222.  In  the  breeding  teoMon,  which  Is  in  May,  Jnne,  and  July,  the  ovary  is  filled  with 
a  milky  fluid,  which  contains  a  great  number  of  ova,  or  eggs,  of  a  whitish  colour.  Oysters 
are  extremely  prolific,  and  the  yonng  ones  in  the  ova  may  be  seen  by  the  microscope 
footing  in  a  viseid  liquid.  In  May  or  June  the  young  have  reached  their  full  size,  leave 
te  oraries,  and  are  then  called  by  the  fishermen  spaum  or  epat. 

Oynters  adhere  not  only  to  roclu,  bnt  to  any  sohd  bodies  that  their  spawn  may  hg^t 
wlMn  cast,  as  small  stones,  wood,  sea-plants,  old  oysters,  or  other  sheila^  md  a 
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thousand  things  which  are  found  at  times  with  oysters  growing  in  them.  The 
appears  at  first  as  a  viscid  matter,  and  is  in  great  abundance ;  but  much  of  it  is  destroyed 
by  fish  and  crabs.  The  material  at  the  bottom  of  the  sea,  to  which  the  spawn  adheres, 
is  called  by  the  fishermen  eultch ;  and  they  are  careful  not  to  destroy  it.  Places  that 
abound  with  sea- weeds  or  mud  are  not  favourable  to  the  propagation  of  oysters.  It  is 
eonjectored  that  in  twenty-four  hours  the  spat  begins  to  have  a  shell. 

If  an  oyster  happens  to  be  cast  on  shore,  it  soon  dies ;  but  if  deposited  in  places  which 
are  flooded  at  high  water,  they  will  keep  their  shells  closed  when  it  ebbs,  and  thus  pre- 
serve their  existence.  When  oysters  are  recently  taken  up  from  places  that  are  never 
left  dry  by  the  sea,  they  open  their  shell,  lose  their  water,  and  die  in  a  few  days;  hot 
kept  in  reservoirs  in  which  they  are  left  occasionally  by  the  sea,  exposed  to  the  rays  of 
the  sun«  or  to  severe  cold,  or  when  they  are  disturbed  in  their  beds,  they  acquire  the  habit 
of  keeping  the  shell  close  when  they  are  uncovered  with  water,  and  exist  without  in- 
jury for  a  long  time. 

2223.  Chftters^  being  fixed  to  the  rock,  or  tome  *olid  body,  are  usuaUy  aufpoeed  to  hate  iw 
power  whatever  of  locomotion ;  nevertheless,  it  is  said  that  they  do  possess  this  in  a  svuM 
degree,  by  means  of  an  organ  called  the  foot,  which  is  composed  of  various  layers  of 
fibres,  that  by  their  contraction  bestow  on  it  the  power  of  motion.  A  Tery  stronf 
muscle,  which  is  always  cut  across  when  the  oyster  is  opened  with  the  knife,  named 
the  adductor  muscle,  is  attached  to  the  interior  opposite  sides  of  the  valves  or  shells; 
when  this  muscle  is  in  a  state  of  contraction,  the  shells  are  kept  closed,  and  when  the 
muscle  relaxes,  the  shells  open.  When  the  animal  dies,  this  muscle,  of  course,  loses  its 
power,  and  tlie  shell  gapes. 

The  oyster  has  many  enemies  which  prey  upon  it,  notwithstanding  its  shelly  defenee: 
the  asteria,  or  sea  star,  clasps  its  arms  or  rays  round  the  shell,  and  forces  it  open :  erahs- 
and  lobsters  are  also  destructive  to  a  bed  of  oysters. 

2284.  Oyster  shells  are  composed  of  carbonate  of  lime,  cemented  by  animal  matter  of  aa 
albuminous  nature :  in  some  places  they  are  burned  for  lime.  A  century  ago  they  were 
employed  medicinally  calcined,  though  they  are  now  considered  as  no  way  dillerent 
from  any  other  carbonate  of  lime. 

2225.  The  oyster  fishery  is  so  i^iportant  in  Britain  that  it  is  regulated  by  the  Admiralty 
Court.  In  the  month  of  May,  the  fishermen  have  liberty  to  take  every  kind  of  oyster, 
whatever  be  their  size.  When  they  have  collected  them,  they  gently  raise  with  a  knife 
the  small  brood  from  the  eultch,  and  then  they  throw  the  latter  in  again,  to  preserve  the 
ground  for  the  future,  unless  they  have  so  much  spat  that  they  cannot  be  severed  from 
the  eultch,  in  which  case  they  are  permitted  to  take  the  stone  or  shells  which  the  spat  is 
upon,  one  shell  having  often  twenty  spats.  The  spat  is  then  carried  to  creeks  of  the  sea, 
where  the  water  is  still,  and  thrown  there  in  order  that  they  may  grow  large  and  fat,  and 
that  they  may  be  easily  obtained  when  wanted.  In  eighteen  months  they  are  grown  saffi* 
ciently  to  be  brought  to  market,  but  are  not  in  perfection  till  about  two  or  three  years 
The  oysters  are  sick  after  they  have  cast  their  spawn  in  May,  and  they  are  then  nnfii  fot 
food ;  in  June  and  July  they  begin  to  mend,  and  in  the  beginning  of  August  they  ars 
recovered :  on  the  fourth  of  that  month  they  are  permitted  to  be  brought  to  the  Lcmdoa 
market.  All  the  winter  they  continue  to  be  taken,  and  the  oyster  season  leiminates  on 
the  I2th  of  May. 

2226.  The  oysters  fattened  in  artificial  beds  are  young,  and  generally  reckoned  the  most 
delicate ;  but  some  persons  prefer  those  that  grow  upon  their  native  rocks,  as  having  a 
higher  flavour.  Although  oysters  are  among  the  natural  productions  of  our  coasts,  yet 
this  source  is  not  entirely  depended  upon  ;  but  young  oysters,  of  a  size  not  exceeding  a 
penny-piece,  are  obtained  from  various  parts,  and  carefully  planted  in  the  artificial  beds. 
The  method  of  forming  these  artificial  oyster-beds  was  known  to  the  ancient  Romans, 
who  were  exceedingly  fond  of  this  fish.  The  beds  are  mentioned  by  Pliny  as  the  inven- 
tion of  one  Sergius  Orata.  It  is  not  a  little  remarkable  that  the  finest  oysters  eaten  in 
ancient  Rome  were  fed  in  the  channel  which  then  separated  the  Isle  of  Tbanet  from  Eng- 
land, and  which  has  since  then  been  filled  up,  and  is  now  converted  into  meadows.  It 
is  extremely  probable  that  the  custom  of  forming  oyster  beds  has  been  continued  on  oar 
coasts  ever  since.  Oysters  have  been  reared  in  beds,  ever  since  the  times  of  the  Rik 
mans,  in  the  Lake  Facino,  on  the  coast  of  Baia  near  Naples,  as  described  by  Ckrast 
Lasteyrie ;  this  lake  communicates  with  the  sea  by  a  narrow  passage ;  along  the  maigla 
of  the  lake  are  placed  circles  of  reeds,  with  their  summits  above  the  water ;  the  spawn 
of  the  oyster  attaches  itself  to  these  reeds,  and  grows  there  till  of  an  edible  aise :  the 
reeds  are  pulled  up  and  examined,  and  the  full-grown  oysters  are  removed,  and  put  into 

he  reserve  till  wanted  :  the  small-sized  and  spawn  are,  with  the  reeds,  put  back  again. 
It  requires  two  years  before  the  oysters  come  to  their  full  size. 

2227.  The  means  adopUd  for  fattening  oysters^  when  transphmted,  is  one  of  the  chwC 
causes  of  their  excellence.    Nearly  all  the  oysters  brought  to  London  have  been  no  im- 
proved.   The  breeding-places  are  generally  held  on  leases  by  a  copartnery,  oonatsting 
of  a  considerable  number  of  individuals  ;  and  disputes  often  occur  between  the  leaaeea 
of  an  oyster-bed  and  the  fishermen.    In  some  places,  the  latter  contend  that  ODfiui 
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nodes  of  dredging  are  practised ;  and  also  that  from  those  parts  of  ihe  coast  where  no 
pecoliar  rights  exist,  the  hrood  is  carried  away  and  planted  in  the  beds,  which  are  pro- 
tected by  law,  thus  making  the  weaker  party  contribute  to  the  saccess  of  those  who  art 
already  in  possession  of  many  important  advantages. 

It  is  certain,  however,  that  the  protected  beds  are  a  much  more  productire  sonroe  o/ 
profit,  both  to  the  dredgers  and  to  the  public,  than  those  which,  from  various  caosesj  are 
left  at  the  mercy  of  parties  who  are  not  locally  interested  in  their  preservation,  fn 
England,  the  oysters  from  the  beds  at  Milton,  in  Kent,  forty  miles  from  London,  are  in 
high  repute,  as  the  whitest  and  most  delicate,  and  are  consumed  in  every  ps>rt  of  £ng- 
^nd  under  the  title  of  "  native  oysters."  The  native  oysters  are  prop«!r1y  those  that 
are  bom  and  bred  in  this  country ;  and  the  Milton  natives  are  mostly  spat  in  the  Burn- 
ham  and  Mersey  Rivers,  and  placed  in  the  Milton  beds :  they  do  not  come  into  their 
finest  condition  till  near  four  years  old.  The  beds  at  Colchester,  Pyfleet,  Milford,  Mai- 
don,  Feversham,  Queensborough,  Rochester,  and  those  in  the  Swale  and  Medway,  are 
also  highly  esteemed,  and  help  to  supply  the  London  market.  The  conunon  or  Col- 
chester oysters  come  in  the  5th  of  August ;  but  the  native  Miltons  do  not  come  in  tm 
the  beginning  of  October,  and  are  in  greatest  perfection  near  Christmas.  There  are 
also  beds  in  Jersey  and  on  the  coast  of  Wales,  which  produce  large  quantities  ef  oyaters, 
some  of  which  are  brought  to  London. 

On  the  Scotch  coast  oysters  are  less  numerous  than  on  the  English,  and  they  are  not 
so  frequently  reared  in  beds  ;  but  the  beds  in  the  Firth  of  Forth  and  in  Musselborough 
Bay,  taken  near  the  salt-pens,  yield  oysters  of  ffood  flavour  and  of  a  large  size.  The 
CarUngford  oyste^,  on  the  coast  of  the  county  oi  Louth  in  Ireland,  are  said  to  be  of  very 
superior  flavour.  Oysters  from  Brittany  have  been  long  famous,  particularly  those  from 
Caacaile,  near  St.  Malo ;  but  those  brought  from  Mercunes  in  Saintonge  are  in  the  highest 
estimation  with  the  French.  The  green  oysters  eaten  in  Paris  are  brought  from  Dieppe. 
In  tropical  regions  the  common  oyster  is  found  attached  to  trees  that  grow  on  the  edge 
of  the  sea,  as  the  mangrove ;  and  though  this  has  been  often  thought  fabulous,  it  is  per- 
fectly true.  Many  of  the  branches  of  these  trees  grow  under  water,  and  are  covered 
with  oysters.  Instead  of  taking  off  the  oysters,  the  branches  are  sometimes  cut  oflf 
with  the  fish  upon  them,  carried  home  in  baskets,  and  placed  upon  the  table  in  that 
state. 

2228.  Oysters  are  now  most  generally  eaten  raw,  and  in  this  state  they  are  everyway  pref' 
eraUe,  When  cooked,  they  are  deprived  of  their  salt  water,  which  promotes  their  di 
gestion,  and  they  likewise  lose  much  of  their  nutritive  mucilaginous  matter,  their  albu* 
men  becoming  hard.  When  good,  they  are  allowed  to  be,  in  general,  highly  nutritious ; 
and  with  most  persons  they  constitute  an  extremely  light  food ;  but  with  weak  stom- 
achs they  are  cold,  and  require  the  addition  of  some  stimulant ;  pepper  is  the  best. 

2229.  Oysters  which  have  been  fattened  in  artificial  beds  sometimes  acquire  a  green 
inge  ;  and  it  has  been  supposed  that  this  colour  is  occasioned  by  their  having  grown 

tipon  Tocka  impregnated  with  copper,  and  that  such  oysters,  consequently,  have  a  poi- 
sonous quality.  As  this  is  a  popular  error,  it  is  proper  to  set  the  matter  right.  The 
green  tinge  is  not  owing  in  any  instance  to  copper,  but  is  derived,  according  to  some, 
Ijnoai  the  oysters  feeding  upon  the  minute  plants,  called  conferve,  that  grow  abundantly 
in  those  places  where  the  water  is  shallow  and  the  sun  has  great  power  *,  the  green 
eoJoar  is  thooght  to  be  owing  to  a  peculiar  state  of  the  bile.  Oysters  may  be  made 
green  in  such  places  in  three  or  four  days.  When  persons  have  been  made  ill  from 
eating  such  oysters,  they  would,  in  all  probability,  have  experienced  the  same  effects 
from  eating  an  equal  quantity  of  any  others.  There  are  no  rocks  whatever  containing 
copper  in  Uie  places  where  our  oysters  are  taken,  nor  can  the  slightest  trace  of  coppet 
be  drteeted  in  them  by  chemical  tests.  The  popular  notion  that  oysters  possess  aphro- 
disiac properties  appears  to  have  no  foundation. 

2290.  Like  alljish,  they  are  out  of  season  at  spawning  time ;  and  hence  the  origin  of  the 

old  saying  that  "  an  oyster  is  never  good  except  when  there  is  an  R  in  the  month ;"  but 

this  supposes  that  they  are  not  to  be  eaten  in  August,  and  some  are  of  opinion  that  they' 

m  not  thoroughly  fit  till  the  beginning  of  September.    During  the  period  from  the  12th 

of  May  to  the  4th  of  August  they  are  prohibited  being  taken  or  sold,  in  consequence  of 

their  being  considered  as  unwholesome,  the  clerk  of  Billingsgate  being  empowered  to 

9et2e  and  destroy  all  that  are  there  ofi^ered  for  sale  within  the  jurisdiction  or  the  lord 

major.     The  magistrates  of  Rochester  and  Milton,  however,  not  being  empowered  to 

proceed  against  the  ofiTenders,  an  illicit  trade  is  carried  on  there. 

2231.  During  the  season,  the  consumption  of  oysters  in  London  is  immense,  and  no  ar- 
ncie  of  diet  is  more  generally  used  by  every  class.  The  number  of  dealers  is  propor- 
tionably  large,  the  poorest  streets  not  being  without  one  or  two,  generally  supplied,  at 
least,  with  the  large  but  less  delicately  flavoured  oyster. 

Tney  are  kept  alive  for  consumption  for  several  days,  or  a  week,  in  tubs  containing 
vater  in  which  a  quantity  of  salt  is  dissolved,  with  a  little  oatmeal  added,  for  the  oysters 
to  feed  upon,  and  thus  be  in  condition.  They  are  sent  into  the  country,  packed  close  in 
■nan  barrels  at  the  beds.    Frequently  what  is  sold  as  barrelled  oysters  are  merely  the 
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unallest  natives,  selected  from  the  slock  and  put  into  the  tub  when  ordered ;  aad,  iih 
stead  of  being  of  superior  quality,  they  are  sometimes  very  inferior.  At  BilliD£«|ale 
they  are  sold  out  of  boats  which  lie  alongside  the  market,  in  quantities  not  under  one 
peck ;  and  at  the  opening  of  the  season  the  line  of  dealers  extends  all  along  TbanMS 
street  and  over  London  Bridge.  Many  are  exported  to  Holland,  Germany,  and  othe 
parts  of  the  Continent 

SuBsECT.  5. — The  Scallop  {Ostrea  Maxima,  Linn.). 

2232.  The  shell  of  this  fish  is  well  known  as  that  which  was  formerly  worn  on  the 
nat  or  coat  by  the  pilgrims,  as  a  mark  that  they  had  crossed  the  sea  for  the  purpose  of 
paying  their  devotions  in  the  Holy  Land ;  and  in  commemoration  of  this  it  is  still  pre- 
served in  the  arms  of  many  families.  It  is  a  pecten  in  the  system  of  Lamarck,  and  is  a 
very  elegant  shell,  of  a  great  variety  of  colours,  acquiring  the  size  of  five  or  six  inches 
across.  It  lies  at  the  bottom  of  deep  water,  in  beds,  from  which  they  are  dredged  up. 
The  fish  is  very  palatable,  though  uf  a  peculiar  flavour,  and  seldom  eaten  but  in  the  fish- 
ing towns.    It  is  boiled,  roasted,  or  baked,  or  pickled  in  vinegar. 

S0BSBCT.  6.— TAe  Muscle  (MytUus  EduUM^  Linn.). 
2283.  7^  mufde  is  fowni  adhering  to  rocks  by  a  strong  silky  beard,  frequently  ni 
such  quantities  as  completely  to  cover  them.  Since  many  persons  who  have  eaten 
muscles  have  suffered  sev^ely,  these  fish  are  generally  supposed  to  be  occasionally 
poisonous.  The  cause  of  this  does  not  appear  to  have  been  sufficiently  ascertained. 
Some  pretend  to  take  out  the  part  which  they  suppose  to  he  deleterious,  namely,  a  dark 
substance,  and,  in  fact,  the  heart,  which  is  perfectly  harmless ;  others  speak  of  the 
beard  as  indigestible.  Lately,  M.  Bremnil  is  said  to  have  discovered  that  the  poison<nB 
property  of  muscles  depends  upon  the  presence  of  a  minute  star-fish  which  enters  tnts 
the  shell  in  summer,  but  is  never  found  in  it  in  winter.  He  collected  some  of  these 
star-fish,  and  gave  them  to  dogs,  upon  whom  the  same  symptoms  were  produced  that 
appear  when  poisonous  muscles  are  eaten.  There  are  likewise  fresh-water  musdes, 
but  they  are  never  eaten  with  us. 

SuBSBCT.  7. — Ths  CocHe  {Cardium  Edide,  Linn.). 

2234.  The  conmion  cockle  is  a  bivalved  shell-fish  found  on  all  the  sandy  shores  of  En- 
rope.  Cockles  bury  themselves  in  the  sand,  out  of  which  they  are  dug.  They  have  a 
pcK^uIiar  and  agreeable  flavour,  and  form  an  extremely  wholesome  food.  They  vary 
considerably  in  size  on  different  coasts,  and  are  very  large  on  some  of  the  Scottisli 
shores.  They  are  eaten  boiled,  plain,  or  fried,  and  are  frequently  used  for  saoce  instead 
of  oysters.  Some  have  described  them  as  oif  difficult  digestion ;  but  this  doea  not  ap- 
pear to  be  the  fact,  from  their  universal  use  and  general  good  character. 

SuBBECT.  8. — The  Razor  Fish  (SoUn  SilipiOt  Linn.). 

2235.  This  is  a  bivalved  sheli-fish,  so  called  from  the  shells  having  neariy  the  form  of 
the  handle  of  a  raaKor ;  it  is  only  found  on  some  particular  coasts,  and  barrows  ra  tbe 
sand.  It  is  about  six  or  seven  inches  long,  and  about  one  inch  broad,  the  binge  being 
on  the  middle  of  the  side.  When  the  two  shells  are  dosed,  they  resemble  a  tube  open 
at  both  ends.  Part  of  the  fish  is  of  a  cylindrical  form,  white  and  firm.  They  aie  eaten 
boiled  or  fried,  and  are  very  delicate  and  wholesome,  ahhongh,  perhaps,  not  veiy  di> 
gestiUe. 

SuoBBCT.  9. — The  PerimTikte  aruL  X^Hielk. 

2286.  These  are  well  known  univalved  molluscs;,  of  little  importance  as  general  ftndi 
though  eaten  by  the  poorer  classes,  and  sufficiently  wholesome. 

Sub  SECT.  10. — Helix  Pomatia, 

2237.  A  large  species  pf  land  snail  hamng  a  shelly  called  Helix  pomatia^  is  regularly  bred 
and  kept  in  gardens  on  the  Continent  for  the  table.    In  Germany,  particularly  in  Vienna, 
tacks  of  these  mollusc®  are  brought  to  the  markets  and  sold ;  they  are  there  considered 
as  great  delicacies.    The  enclosure  in  which  they  are  kept  is  surrounded  by  boards, 
having  the  upper  edge  covered  with  small  iron  spikes,  over  which  the  snails  never  at- 
tempt to  pass.    They  are  fed  upon  cabbage  leaves.    This  article  of  food  was  highly 
prized  among  the  ancient  inhabitants  of  Italy.    Tho  Romans  bred  them  in  |>rodif;ioos 
numbers,  fattening  them  in  places  called  eocklearia,  a  particular  description  of  which  u^ 
given  by  Varro ;  and  Pliny  informs  us  that  the  method  was  invented  by  Fulvius  Hirpi- 
nu6,  who  lived  a  little  before  the  time  of  Caesar.    This  luxury  grew  to  such  a  height 
that  it  was  restrained  by  a  special  law.    The  Helix  pomatia,  or  **  esculent  snail/  was 
first  introduced  into  England  from  Italy  by  a  branch  of  the  Howard  family,  one  of  Ibe 
daughters  of  which,  when  labouring  under  consumption,  having  been  recommended  to 
eat  soup  made  of  it.    Its  medicinal  virtues  arc,  ht)wever,  disregarded  by  physicians. 
These  snails  arc  not  common  in  our  fields,  but  are  found  at  Boxhill,  and  in  the  vicinity 
of  Dorking  in  Surrey.    They  are  never  brought  to  table  with  us. 
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SSCT.  V. — BKPTXLKS. 

S238.  Of  reptiles,  though  some  are  among  the  luxuries  of  the  tabte,  jei  the  gn«t«r 
iumbcT  are  of  little  value  for  tliis  purpose ;  and  many  are  so  disgusting  m  their  appear* 
•nee  as  to  excite  a  strong  prejudice  against  them ;  tmt  none  of  them  are  known  to  be 
of  a  poisonous,  or  eTen  unwholesome  nature.  Various  species  of  htriU  are- well  known. 
Of  the  lizards,  the  drac^Bna  and  aquana  form  excellent  food ;  and  the  frogr  supplies  a 
favourite  dish  to  our  continental  neighbours.  The  flesh  of  reptiles  in  general  is  delicate : 
the  largest  muscles  are  white,  and  contain  a  great  deal  of  gelatinous  snbstance :  even 
serpents  and  snakes  of  all  kinds,  whether  poisonous  or  not,  are  used  as  food  by  various 
nations.  The  poison  of  the  serpent  lies  only  in  some  receptacles  attacbed  to  the  fangs 
in  the  mouth ;  if  the  head  be  cut  off,  the  body  is  innocent  food.  The  hooreanttriaor  is 
considered  as  a  great  delicacy :  the  raltUMttake  is  broiled  like  eels  by  the  North  Ameri- 
cas Indians.  Viper  broth  is  known  among  us,  and  was  formerly  recommended  as  a 
restorative,  although  perhaps  it  is  not  superior  in  this  respect  to  vrhat  is  made  from  eek. 
2339.  TuriU. — Of  the  genus  Uaiuda^  some  inhabit  the  sea,  and  are  called  turtle ;  oth- 
ers are  namyed  tortoises,  and  live  on  land,  or  in  fresh  water. 

There  are  several  species  of  turtle  used  as  food ;  but  the  best  and  most  eelebtated  is 
called  the  grten  turtle  (Tutudo  My  as,  Linn.)  from  the  colour  of  its  fat.  This  turtle,  so 
much  prized  as  delicious  food,  is  a  very  gentle  and  harmless  animal,  and  sometimes 
grows  to  a  great  size,  weighing  from  d|ty  pounds  to  five  or  six  hundred  weight,  and 
measuring  five  or  six  feet  in  length.  They  abound  in  the  seas  of  hot  climates,  particu- 
larly along  the  coasts  of  Cochin  China  and  the  islands  of  the  East  and  West  Indies,  and 
frequently  ascend  the  mouths  of  rivers.  At  the  Isle  of  Ascension  fifty  have  been  taken 
in  a  week.  Turtles  are  only  calculated  for  swimming,  the  feet  being  so  formed  as  to 
resemble  a  kind  of  fins  or  paddles,  and  they  can  move  on  land  only  with  difllculty ; 
nevertheless,  they  contrive  to  come  on  shore,  and  scratch  holes  in  the  sand  to  deposite 
their  eggs,  which  they  leave,  aAer  covering  them  up,  to  be  hatched  by  the  sun ;  in  about 
a  month  the  young  ones  come  out  and  crawl  to  the  water.  The  eggs  are  numerous, 
often  amounting  to  above  100 ;  and  the  female  lays  three  times  in  a  year :  they  are 
generaiJy  about  the  size  of  a  small  hen's  ^g,  but  sometimes  much  hirger ;  they  are 
quite  round*  consisting  only  of  a  yolk  enclosed  in  a  soft  skin  like  parchment,  are  very 
delicious,  and  are  highly  esteemed.  One  of  the  usual  modes  of  taking  the  turtle  is  by 
turning  them  on  their  back  when  they  come  on  shore,  from  which  position  they  cannot 
recover  themselves  without  great  difllculty.  They  are  likewise  caught  while  lying 
asleep  on  the  Surlace  of  the  water,  and  sometimes  they  are  struck  with  the  harpoon. 

Turtle  comes  to  us  from  the  West  Indies,  some  of  the  ships  being  provided  witi 
proper  accommodations  to  permit  them  being  brought  alive  and  in  tolerable  health ;  bir 
•frequently  they  become  emaciated  during  the  long  voyages,  and  then  are  very  inferia 
for  soup.  There  are  various  modes  of  cooking  this  excellent  and  nutritious  food :  one  of 
the  mnst  usual  methods  in  the  West  Indies,  and  perhaps  the  most  wholesome,  is  to  dres« 
the  fliesh  by  boiling  or  frying  like  a  beefotoak.    It  is  also  stewed,  and  made  into  the 
well-known  turtle-soup,  for  which  we  refer  to  Book  XIII.,  '<  Kecipes  in  Cookery.*'  What 
is  called  the  green  fat  of  the  turtle  is,  in  fact,  not  fat,  but  a  gehitinous  substance  like 
the  skin  of  a  calf's  bead,  or  the  tendon^  of  the  heel :  that  which  forms  part  of  the  upper 
shield  of  the  animal  is  called  calUfoth  by  the  cooks ;  and  what  belongs  to  the  lower  shield 
is  the  callipee.    These  are  considered  as  the  bonne  boneke  of  the  turtle.    The  flesh  of 
the  tunJe  is  seldom  dressed  in  the  London  taverns  in  any  other  way  than  in  soup ;  occa- 
sionaUy  as  a  steak.    Turtle  soup,  as  it  is  usually  prepared  here,  is  apt  to  disagree  with 
dyspepiics. 

Tunlt  is  often  a  valuable  addition  to  the  live  stock  at  sea;  and  the  flesh  may  be  salt^ 
ed  and  preserved  a  long  time ;  in  this  state  it  is  much  used  in  the  West  Indies  and 
America.  Like  other  oviparous  animals,  tiutles  are  best  in  season  when  beginning  to 
lay  their  eggs ;  those  which  are  full  of  eggs  are  reckoned  the  finest ;  after  this,  they  are 
oat  of  season.  The  introduction  of  this  animal  into  England  as  an  article  of  luxury  is 
of  no  very  distant  date,  and  can  perhaps  scarcely  be  traced  fiurther  back  than  about  70 
or  80  years. 

2240.  Tkt  loggerhead  turtle  (J'esittdo  Caretta^  Linn.)  is  often  larger  than  the  green 
turtle,  and  its  shell  is  beautifully  ooloured,  but  too  thin  for  manufacture.  It  is  a  strong 
and  fierce  animal,  and  even  dangerous :  it  is  found  in  the  Mediterranean,  but  its  flesh  is 
foarse  and  rank. 

2241.  The  elegant  substance  known  by  the  name  of  tortotsS'shdl  is  made  from  the  shel! 
if  a  variety  of  turtle  called  the  hawksbillt  or  tmkricaied  turtle,  which  is  a  native  of  the 
Asiatic  seas,  but  found,  though  much  more  rarely,  in  the  Atlantic,  and  even  in  the 
Mediterranean.  Its  general  length  is  about  three  feet,  and  the  shell  is  formed  in  scales 
that  lap  over  each  other  like  the  tUes  of  a  hoose.  The  flesh  is  said  to  produce  fever 
aod  dysentery,  but  the  eggs  are  wholesome.  It  is  a  ferocious  creature,  and  defends 
itoelf  with  vigour. 
S24S»  Tortoises  are  of  tw3  kinds :  the  land  and  fresh-water  tortoise.  The  land  species 
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18  distinguished  by  club-shaped  feet,  and  toes  furnished  with  claws,  and  has  the  Ml 
very  convex.    The  fresh-water  species  have  their  feet  more  or  less  webbed. 

8943.  The  common  land  t&rtoise  {Testudo  Graca,  Linn.)  receives  its  name  from  aboond 
ing  in  Greece  and  the  countries  bordering  on  the  Mediterranean.  It  is  covered  by  ac 
extremely  strong  shell,  about  seven  inches  in  length,  and  weighs  about  three  pounds. 
It  is  a  slow,  stupid-looking  animal,  lives  upon  milky  plants,  as  lettuces,  dandelions,  &c., 
delights  in  warmth,  but  avoids  the  heat  of  the  sun  in  summer,  and  is  equally  afraid  of  rain. 
In  the  winter  he  burrows  into  the  ground,  where  he  remains  torpid  for  some  moDths. 
Its  flesh  is  eaten  by  the  inhabitants  of  those  countries  where  it  abounds,  and  likewise 
its  eggs,  which  it  lays  in  holes  in  the  earth,  where  they  are  hatched  by  the  sunbeams. 
It  is  well  attested  that  this  animal  lives  to  a  most  extraordinary  age,  several  examples 
being  adduced  of  its  having  considerably  exceeded  the  period  of  a  century.  One  of  the 
most  remarlcable  instances  is  that  of  a  tortoise  introduced  into  the  bishop*s  garden  at 
Lambeth,  in  the  year  1633,  which  continued  to  live  there  till  1753,  when  it  was  sup- 
posed to  have  perished  rather  from  accidental  neglect  on  the  part  of  the  gardener  than 
from  the  mere  effect  of  old  age.  Its  shell  is  preserved  in  the  library  of  the  palace  at 
Lambeth.  The  tortoise  can  refrain  from  eating  as  well  as  breathing  for  a  great  pan  of 
the  year ;  and,  from  some  experiments  made  upon  it,  appears  to  be  tenacious  of  life  in  s 
most  extraordinary  degree,  living  and  walking  about  for  six  months  even  after  being 
deprived  of  its  brains,  and  the  body  lived  for  twenty-three  days  without  the  head.— 
Shawns  Lectures. 

The  land  tortoise  occurs  in  great  numbers  in  various  parts  of  Hungary,  more  partic- 
ularly about  Fuzcs-Gyarmath,  and  the  marshes  of  the  River  Theiss ;  and  being  esteemed 
a  delicacy  for  the  table,  is  caught  and  kept  in  preserves.  The  preserve  of  Keszibeley 
encloses  about  an  acre  of  land,  intersected  by  trenches  and  ponds,  in  which  the  animals 
feed  and  enjoy  themselves. 

2244.  The  mud  tortoise  {Testudo  lutariat  Linn.)  is  rather  less  than  the  last,  being  about 
seven  inches  long,  and,  though  rather  an  aquatic  animal,  lays  its  eggs  on  the  ground. 
It  is  common  in  many  parts  of  Europe  and  Asia,  particularly  in  rrance,  where  it  is 
used  as  food.  It  moves  quicker  than  the  land  tortoise ;  feeds  upon  vegetables,  milk, 
worms,  or  offal,  and  is  frequently  kept  in  gardens  to  clear  them  of  snails.  It  is  destruc- 
tive to  the.  fish  if  it  geta  into  a  fish-pond.  The  flesh  is  considered  as  restorative,  and 
useful  in  warm  climates,  where  in  summer  the  cattle  are  thin  from  the  irritation  ol 
insects,  and  the  poultry  rank  from  the  quantity  of  worm^  they  pick  up. 

2245.  The  river  or  fresh-water  tortoises  are  more  rare :  one  of  the  most  remarkable  is 
the  Testudo  ferox^  or  fierce  tortoise,  a  native  of  many  parts  of  North  America ;  its  head 
is  small,  and  its  neck  very  long,  which  it  withdraws' within  its  shell.  It  is  an  animal  of 
swiil  motion,  and  will  spring  forward  with  great  fury  to  attack  its  assailant:  the  usual 
length  from  one  to  two  feet,  and  it  is  web-footed.  The  flesh  of  this  is  not  inknoT  to ' 
that  of  the  green  turtle. 

2246.  Tiu  crocodile  is  eaten  by  the  natives  of  some  parts  of  Africa ;  but  European 
travellers,  who  have  tasted  its  flesh,  describe  it  as  having  a  nauseous  musky  taste, 
though  some  parts  are  more  delicate,  resembling  veal 

2247.  The  guana,  or  igtumOf  is  a  lizard  four  or  five  feet  long,  an  inhabitant  of  South 
America  and  Africa,  and  sometimes  met  with  in  the  West  Indies :  it  is  gentle  and 
harmless,  and  so  much  prized  on  account  of  the  delicacy  of  its  flesh,  that  it  has  becoam 
rare  in  many  places  where  formerly  it  abounded.  Stewed  guana  is  a  favourite  disb  m 
the  West  Indies.    Its  eggs  are  a  great  dainty. 

2248.  Various  other  lizards  are  eaten  in  different  parts  of  the  world,  and  none  of  them 
are  injurious  as  food. 

2249.  The  frog  {Rana,  Linn.),  which  is  so  frequently  eaten  in  France  and  many  parts 
of  the  Continent,  and  which  we  hear  so  much  about,  is  not  our  common  frog,  bat 
another  species  somewhat  larger,  the  Rana  esadenta,  Linn.  It  is  of  a  green  colooT, 
spotted  with  black,  and  having  two  pale  yellow  lines  down  the  back.  It  is  the  hind  quar- 
ters only  that  are  eaten,  and  these  are  more  fleshy  than  the  thigh  of  our  common  fro^ 
resembling  the  most  delicate  chicken ;  when  fricasseed  or  made  into  patties,  it  makes 
a  most  excellent  dish,  which,  however,  in  Paris  is  by  no  means  cheap.  The  liTers  and 
fore  legs  are  used  in  soup.  They  are  brought  alive  in  thousands  to  the  capital  cities  ot 
France,  Belgium,  Germany,  smd  Italy,  and  in  some  places  there  are  regular  conserva- 
tories for  keeping  them  alive.    This  flrog  is  rare  in  England. 

2250.  We  are  told  by  Montfort,  a  French  naturalist,  that  firogs  are  much  in  request 
at  Vienna,  where  not  only  the  thighs  aire  eaten,  as  in  France,  but  every  pan  oi  the 
animal.    At  the  commencement  of  winter  the  dealers  in  these  creatures  fill  a  pit  with 
thousands  of  frogs,  which  the  country  people  collect  in  the  marshes  and  ponds,  and 
cover  them  with  straw  and  planks  to  keep  them  from  the  frost.    In  this  manner  Ibey 
are  preserved  alive  to  supply  the  market  as  required,  and  there  are  few  individuals  who 
in  the  winter  season  do  not  occasionally  regale  themselves  with  a  iew  do%en  of  these 
reptiles,  which  are  made  into  dishes  highly  prized  by  the  gourmands.    There  are  even 
some  houses  where  they  may  always  be  had  in  the  choicest  condition,  dressed  wiUi  U:« 
greatest  care,  and  sold  at  a  great  price. 
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n5l.  n<  tiiiBMOT  frof  k  moeli  inferior,  Imt  is  abo  e«ten  oooasiODally,  ind  is 
tunes  fraudulently  sobstitated  for  the  other  species. 

SS63.  The  hnUfng  {RtmA  rsartfM,  Lins.)  of  warm  eUmates  is  eoosidersd  e<iaal  to  the 
tarOe. 

2263.  Tke  imi  is  often  here  sapposed  to  be  poisooous,  thoti|^  this  is  doohtftil :  it  is  a 
▼ery  harmless  creature ;  hot,  from  its  ogliness,  excites  disgust,  and  is  not  desired  as 
food.   Anoog  the  negroes,  however,  it  is  said  to  be  eaten  without  any  bad  consequences. 

2354.  hueett. — ^Few  insects  are  used  as  food.  The  locust  is,  however,  consumed  in 
great  qusntities,  which  affbrds  some  compensation  for  the  ravages  it  occasions.  In  Abys- 
sinia, aad  among  the  Moors  of  Barbery,  they  are  eaten  both  fresh  and  aalted,  and  some 
are  dried  in  the  sum.  Niebuhr  informs  as  tbat  in  Arabia  they  preserve  them  in  the  same 
manner,  and  they  consider  them  a  delicacy,  their  taste  resembling  that  of  a  crajrfish. 
Among  the  natives  of  Sooth  Africa  they  are  made  into  a  kind  of  soup.  Diodoms  Siculus 
describee  the  natives  of  Ethiopia  as  feeding  upon  locusts.  This  explaios  what  wo  are 
told  of  John  4he  Baptist,  who  lived  upon  locusts  and  vrild  honey.  Many  insects,  how- 
ever, are  of  a  poisonoas  nature,  and  it  is  remartable  that,  as  we  descend  in  the  grades 
or  classes  of  animals  both  of  land  and  sea,  the  number  increases  of  those  which  are  ui« 
ft  fiir  hnnas  food. 


CHAPTER  VII. 

ON    VBOKTABLU   USSD  AS   FOOD. 

flkcr.  I.'-sswBSAL  viKw  or  thb  coirsTiTUTioif  or  vswtaslbs^ 

2266.  The  Uargtt  fprtion  of  tke  food  c&nenmed  hy  the  h»mtm  race  is,  ftrkane,  derived  Jnm 
the  9egetaNe  imgdem.  We  Beam  from  the  sacred  writings  that  vegetable  food  was  the 
first  employed  by  mankind ;  an  ancient  profane  writers,  as  Diodoms  Siculus,  .£lian, 
and  Pliny,  represent  the  primeval'race*  of  mankind  as  ranging  over  the  fields  and  woods 
in  search  of  fruits  and  wiM  herbs.  Wild  pease  and  acome  are  mentioned  as  constituting 
the  greatest  part  of  the  food  of  the  first  inhabiunts  of  Greece.  The  cultivation  of  com» 
which  is  by  Hestod  ascribed  to  Ceres,  was  an  imporfant  step  in  civilization ;  and  divine 
honours  were  paid  to  her  on  that  account.  In  warm  climates,  fruits  and  other  kinds  of 
vegetable  notrtment  are  prodaced  spontaneously  in  great  abundance,  and  sevend  nations 
at  present  subsist  almost  solely  upon  this  diet. 

2266.  OiUf  €  email  fart  efthe  namenme  tnbee  ofpUuUe  are^  koteever,  avaUahle  for  food  in 
their  maimral  etau :  unlike  the  animal  kingdom  in  this  respect,  the  greater  number  of 
vegetables  aie  useless  as  Ibod,  and  many  are  extremely  deleterieua.  The  choice  of 
vegeuUes,  therefore,  Ibr  this  purpose  requires  more  precaution  than  that  of  animal;. 
Boanical  knowledge  can  often  point  out  those  which  may  be  considered  as  poisonous, 
and  those  which  may  bo  safe^r  eaten ;  but  in  meeting  with  new  or  undescribed  species, 
great  canMon  should  bs  nsed,  and  it  maybe  prudent  first  to  try  their  effects  on  quadrupeds. 
Although  nmare  sapplios  the  inhabitants  of  tropical  regions  with  abundance  of  vege- 
table food,  almost  without  the  trouble  of  cultivation,  yet  that  is  not  the  case  in  temperate 
dimates.  Almost  all  the  eseiilent  vegetables  which  are  found  in  Europe  have  been  intro- 
daoed  from  other  regions  by  the  industry  of  man,  and  many  of  them  may  almost  be  con- 
sidered as  the  prodace  sf  art,  since  they  have  been  gradually  brought  to  the  state  in 
which  we  aow  see  them  by  the  gardener  and  agriculturist,  who,  by  eultivation,  have 
metamorphooed  certaia  wild  and  unsavoury  herbs  into  the  delicious  and  varied  produce 
of  our  gardens.  Maa^  of  these  changes  have  been  brought  about  at  a  veiy  eariy  perioa 
io  the  history  of  nmnkind ;  for  instance,  the  originals  from  which  the  varieties  of  cere- 
ttlia,  or  com  plants,  have  been  derived,  cannot  now  be  traced  by  the  botanist  in  their 
wild  stale ;  and  yet  com  supplies  aU  the  civilifBed  world  with  its  chief  article  of  food. 
Here  we  peroeive  the  advantMes  which  have  accrued  to  mankind  ftam  the  employment 
of  their  reassning  fiMmlties.  The  whole  of  our  cabbages  and  canlifiowers,  whose  leaves 
«aoiie  often  weigh  several  pounds,  have  been  acquired  by  the  gradual  transformation  of 
the  wild  eolewort,  a  plant  of  scanty  leaves,  not  weighmg  more  than  half  an  ounce.  From 
cbe  sour  sfoe  has  been  produced  the  deltcions  plum,  and  the  austere  crab  has  been  trans- 
Idnned  into  aa  almost  endless  variety  of  apples,  possessing  the  richest  flavours  and  the 
sttnost  bc^amiy  of  colour. 

SS67.  Same  vegetaSiee  undergo  extraerdimry  ehangea  at  different  periods  of  their  growth. 
WbUe  yoong,  they  may  be  safely  eaten ;  yet  when  they  attain  such  an  age  that  they  are 
capflbfe  of  reprodoction,  they  possess  properties  which  render  them  poisonous  if  employ- 
ed fn  the  same  manner,  though  they  may  be  used  as  active  medicines  in  small  quantities. 
2368.  Jh§etreHl  epedea  efmante  vary  ezceedingfy  aeeording  to  the  parte  whieh  afford  tehole^ 
asms  med  fraper  nutriment.  In  some  this  is  found  only  in  the  seeds ;  in  othere  in  the  leaves ; 
hi  some,  again,  in  the  roots ;  of  others  all  the  parts  may  be  eaten.  Some  are  even  poi« 
swwgff^  until  they  are  deprived  of  a  certain  juice,  and  then  the  rest  is  harmless  food. 
The  fibrous  and  membranous  parts  of  vegetables  are  not  easily  digestible,  or  not  at  all 
of  fruits  in  general,  as  of  grapes,  pass  through  the  stomach  unchanged ;  so  do 
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the  husks  ol  pease ;  and  corn,  grains,  or  seeds  of  various  kinds,  often  go  Uiroogli  thd 
stomachs  of  horses,  birds,  and  other  animals  in  a  state  still  fit  for  germination,  on  ae- 
count  of  the  iodigestibility  of  the  husks,  which  points  out  the  advantage  of  first  boiling 
or  soaking  them  in  hot  water  till  they  burst.  The  green  leaves  ot  vegetables,  though  ii 
general  acting  somewhat  on  the  bowels,  are  apt  to  produce  acidity  and  flatulence  with 
dyspeptic  persons,  and  are  therefore  less  fit  for  them  than  farinaceous  food. 

fM9.  VegetabUSf  though  devoid  of  sensatunii  poMtess  what  u  termed  the  Unngrj^ne^; 
but  this  is  of  a  very  different  kind  from  what  we  denominate  the  life  of  an  animal ;  yet 
between  both  there  are  analogies  which  are  very  remarkable.  Animals  receive  food 
into  their  mouths,  from  which  it  passes  into  the  stomach ;  plants  take  in  their  food  by 
the  roots,  which  are  their  mouths.  Both  animals  and  vegetables  possess  a  power,  de- 
pending upon  the  vital  principle,  by  which  the  food  is  digested,  converted  into  nutri- 
ment, and  assimilated,  so  as  to  enter  into  the  substance  of  their  frames.  In  order  to 
this,  it  is  made  to  move  through  a  series  of  vessels,  in  which  it  undergoes  certain  alter- 
ations, by  which  it  is  transformed  into  several  dififerent  juices  adapted  for  different  pur- 
poses in  the  living  body.  The  mode  in  which  these  changes  are  effected  is  absdotely 
unknown  to  us,  the  chemistry  of  nature  being  beyond  our  power  of  investigation.  But 
by  these  means  are  formed  all  the  substances  called  secretionej  whether  gum  and  sugar 
in  vegetables,  or  bile  in  animals.  Plants  are  even  provided,  as  well  as  animals,  wilh  a 
breathing  apparatus,  consisting  of  an  infinity  of  minute  pores  which  open  upon  the  sur- 
face of  the  leaves,  and  communicate  with  the  tubes  that  contain  the  flowing  juices ;  and 
in  both  cases  air  is  essential  to  the  life  and  health  of  the  organic  being.  Not  only  do 
various  plants  secrete  different  substances,  but  they  require  different  kinds  of  food,  aod 
various  temperatures,  in  order  to  flourish,  as  is  the  case  with  animals.  Notwithstaod- 
ing  these  points  of  agreement,  however,  the  dififbrence  between  the  two  daases  is 
sufficiently  marked  in  general,  although  certain  species  in  each  approach  so  near  to- 
gether that  it  is  sometimes  difficult  to  say  to  which  of  the  two  kingdoms  they  property 
belong.  ^ 

8200.  In  caneidering  the  nature  of  vegetaJUe  matter  as  employed  for  food,  we  shall  foUov 
the  same  plan  as  that  by  which  we  examined  the  nutritive  properties  of  animal  food. 
We  shall  inquire  into  the  chemical  nature  of  vegetables  in  general,  and  collect  togetbei 
those  prosnmate  principles  into  which  all  vegetable  substances  may  be  resolved. 

2201.  It  hoe  been  already  stated  thai  the  elements  of  which  all  vegetable  hodiee  censist  ars 
carbon,  oxygen,  hydrogen,  and  nitrogen. 

But  nitrogen  exists  in  the  vegetable  kingdom  in  much  smaller  quantity  than  in  ani- 
n>als.    This  constitutes  a  marked  difference  between  animal  and  vegetable  matter.   The 
former  has  always  a  large  proportion  of  nitrogen  in  its  composition ;  whereas,  in  the 
latter,  this  element  is  found  in  any  considerable  quantity  only  in  particular  parts  of 
plants,  as,  for  example,  in  their  gluten  and  albumen ;  in  many  other  parts  it  is  entirely 
wanting,  a  few  vegetables,  as  the  fungi,  which  abound  in  nitrogen,  being  exceptions. 
Thus  (as  we  have  already  stated,  but  which  we  here  repeat  for  the  oonvenienoe  of  the 
reader)  the  same  elements  are  found  both  in  the  animal  and  vegetable  kingdom ;  and 
the  very  same  particles  may  at  one  time  compose  part  of  an  animal,  and  at  another  time 
be  a  portion  of  a  vegetable.    There  is  not,  therefore,  as  some  persons  might  suppose,  a 
kind  of  substance  lisolutely  and  permanently  of  a  vegetable  nature,  but  matter  is  only 
vegetable  for  a  time.   Thus,  animals  feed  upon  vegetables ;  and  the  elementary  particiea 
of  which  the  latter  consist  enter  aa  food,  and  are  made  to  supply  the  waste  in  animid 
bodies ;  the  particles  unite  with  the  animal  substance,  and  become  of  the  same  kind ; 
they  are  assimilated,  and  are  now  a  portion  of  an  animal.    The  animal  dies,  undergoes 
decomposition,  and  its  caroass,  or  a  part  of  it,  mixes  with  the  soil,  and  is  often  empkky- 
ed  as  manure  to  vegetables.    A  portion  of  the  decomposed  animal  matter  acts  either  di- 
rectly or  indirectly  in  supplying  food  to  the  roots  of  the  plant,  which  it  forms  into  wood, 
bark,  juices,  or  other  parts  of  its  body.    In  this  new  condition,  the  particles  may  bektof 
essentially  to  the  vegetable :  but  they  have  suffered  no  actual  change ;  they  have  only 
been  arranged  in  a  new  form,  and  are  differently  combined.    The  elements  we  have 
mentioned  as  common  to  the  two  kingdoms  are  exactly  of  the  same  nature,  whether 
they  are  drawn  from  the  one  or  the  other.    But  nature  only  can  make  these  arrai^ 
meats :  human  art  can  decompose  both  animal  and  vegetable  matter  into  its  ultimate 
elements,  but  cannot  form  out  of  them  either  an  animal  or  a  vegetable,  nor  can  it  change 
the  one  into  the  other.    Nature,  in  forming  vegetable  matter,  or  vegetable  arrangements, 
follows  the  same  plan  as  when  composing  animal  matter :  in  both  cases,  prorimmie  prnt- 
dples  are  first  composed ;  but  the  proximate  principles  of  vegetables  are  different,  exeepi 
a  few,  from  those  of  animals. 

2202.  By  what  means  plants  compose  their  proximate  principles  out  of  the  four  elements 
ia  a  mystery  which  we  cannot  penetrate ;  it  must  be  classed  with  the  incompr^iea«hte 
functions  by  which  they  increase  and  propagate  their  species,  and  with  thooo  laws  by 
which  they  continue  to  present  the  same  forms  and  qualities  through  innumerable  gen- 
erations :  phenomena  which  cannot  fail  to  impress  upon  the  mind  of  the  <»refu]  inqoiiei 
a  conviction  that  the  whole  is  regulated  by  causes  and  powers  far  transcendiog 
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inlted  copaelUeft  to  ezplaio,  and  demonstratiiig  an  ommiBcieiit  and  sapeTnteBdiog  Pnm 
Uenoe. 

We  shall,  therefore^  in  atudyiag  Tegetabie  eubstancea,  hare  to  eaamerate  a  set  ol* 
bodies  caDed  prwmaU  primcipUgf  betonging  to  the  regetable  kingdom,  generally  distinol 
liporo  those  appertaining  to  aatmals.  All  these  exist  ready  formed  in  the  plant,  in  the 
same  manner  as  in  the  case  of  animals ;  and  all  vegetables  may  be  resolved  first  into 
these  before  their  final  dissolation  into  their  elementary  constituents,  carbon,  oxygen, 
and  hydrogen. 

TTu  frmmaU  pHneipUs -ef  9€g€UiU9  wr4 : 
1.  Starch,  or  fecnla. 
"St,  Ghiten. 

3.  Vegetable  albumen. 

4.  Sugar,  or  the  saccharine  principle. 
Gem,  or  mncflage. 
Lignin,  or  woody  fibre. 
V^etaUe  jeUj,  or  pectin. 
Vegetable  oils,  fixed  and  volatile. 

9.  Vegetable  wax. 

The  first  five  of  these  principles,  viz.,  starch,  gluten,  vegetable  albumen,  sugar,  am 
gom,  oonstiiuie  the  principal  ingredients  in  most  of  the  esculent  vegetables ;  and  starch 
and  gluten  are  much  more  nutritious  than  the  rest. 

SS%4w  Tkt  eamfortLthe  nutritive  jfroperties  of  the  several  vegeUMe  subetaneee  used  as  food 
is  best  known  by  chemical  analysis.  It  having  been  already  determined  by  long  obser- 
▼ation  wfaidi  of  the  vegetable  proximate  principles  afford  the  most  nourishment,  or  lend 
moot  to  the  snpport  of  life  by  the  process  of  digestion,  chemical  analysis  will,  by  show- 
iog  the  relative  propjortions  of  these  principles  in  each  species  of  plants,  enable  us  readi- 
fy  to  distinguish  which  kind  is  most  nutritive. 


5. 
6. 

7. 
8. 


10.  Resm. 

11.  Balsams. 

15.  Gum  resins 

13.  Camphor. 

14.  Tannin,  or  tannic  acid. 

16.  Colouring  matter. 

16.  Vegetable  acids. 

17.  Vegetable  alkalies. 


Vccrt^toS 


Whol*  Oaaa- 

titgrof  lolubie 
or  antrilhve 


SUichor 
■ac2laf«. 


SscctMnac 
Mailer. 


Oloira  or 


Sitnrior 


able  daring 
Eraporap 

tiOD. 


Middkwx  wbeat,  aT«r«ga  crop   . 
Sprhiif  wheat       .        .       .       .       . 
lCkkw«dwImtori80S      . 
Biffhtwl  wliMt  of  1804 
T^ck-tkiiuMd  Sidliaa  wbeftt  of  1810 . 
WhfMt  tnm  Tcimad     .... 
North  AnnicaB^ 
NarMkWrisy      . 
Oata  fram  Seotland 
Sytt  from  YoiUhirB 


Di^pMat 


RMlbMt 

Wlutobact 
Pknnip 


: 


CooiMOB  tiiraipa 
8w«daali  tanipa 


dcnrer 
(  X>a»r-rooUd  dorar 
"Wlutedorer 


P« 

Fertile 


fa-taOgnn, 
iregn* 


f  CrMtad  dcf-tail  ffian 
Spiked  fi>KM  gnas 
Swaefc-aeeated  soft  graaa 

f  Sweet  acaatad  iremal  fnaa 
Fwm  .... 
cut  in  vinter    • 


9ft5 
040 
910 
MO 
955 
090 
055 
090 
74S 
703 
670 
A74 
fiomOOO 
to300 
151 
148 
136 

90 

08 

49 

64 

79 

80 

SO 

39 

30 

S3 

33 

30 

78 

30 

39 

10 


90 
54 

76 


769 
700 
178 
990 
795 
790 
730 
700 
641 
645 
496 
501 
from  900 
to  155 
199 

14 

13 
0 
3 
7 
0 

41 

31 

80 

90 

98 

18 

94 

96 

69 

90 

98 

15 

79 

43 

46 

64 


70 
15 
38 


from  90 

to  15 

11 

191 

110 

00 

09 

34 

51 

94 

3 

4 

1 

9 

1 

3 

4 

6 

9 

3 

9 

4 

4 

9 

8 


100 

940 

39 

130 

930 

900 

939 

60 

87 

100 

103 

89 

from  40 

to  30 

17 

14 

4 


1 
9 
8 
9 
3 
3 
3 


41 
16 


I 

3265.  The  preceding  table,  drawn  up  hy  Sir  H.  Davy,  and  published  in  his  excellent 
work  "  On  Agricultural  Chemistry,"  exhibits  the  nature  of  most  of  our  vegetables  used 
coauDonly  as  food.  To  form  it,  1000  parts  of  each  vegetable  were  analys&ed,  and  the 
table  states  the  quantity  of  nutritive  matter  extracted,  consisting  of  mucilage  or  stan^ 
saecharine  matter,  gluten  or  albumen,  and  extract.  The  first  column  shows  the  entira 
^pnntity  of  nutritive  matter,  and  the  difference  between  that  and  the  1000  parts  coi^ 
SMted  of  water,  or  inert  or  indigestible  vegetable  matter,  possessing  the  properties  «f 
woodj  fibre. 


\ 


MO 


OH  FOOD. 


SS66.  H  must  Bot  be  supposed  that  the  above  proportions  are  always  exaetff  dM 
same  in  the  vegetables  described  in  the  above  table,  since  much  depends  upon  theii 
anftivation  and  growth ;  yet  they  are  probably  never  very  difl^rent,  and  the  resalts  of 
Hie  analysis  e0br  some  interesting  facts.  They  show  that  wheat  is  the  roost  Dutritife 
of  all  the  vegetables  in  common  use  among  us,  consisting  almost  efttirely  of  Btamh  asd 
gtuten,  both  of  them  highly  nutritive  principles.  The  other  kinds  of  grain,  as  htriey, 
oats,  rye,  as  well  as  pease  and  beans,  contain  a  more  considerable  portion  of  gfciiesiltaD 
other  vegetables,  but  much  less  than  wheat. 

2267.  There  is  one  remarkable  difference  between  vegetaiiU  and  ammat  mbstmnees.  The 
attractive  power  or  affinity  by  which  the  particles  of  the  vegetable  proximate  principles 
are  held  together  appears  not  to  be  so  powerful  as  that  by  which  those  of  animal  bodies 
are  united,  for  slight  cirenrastances  are  sufficient  to  convert  one  vegetable  proximate 
principle  into  another.  Thus,  gum,  starch,  and  woody  fibre  may  be  cotivnted  into  sugar 
or  into  acids ;  bat  no  such  change  can  he  eifected  upon  animal  matter :  we  cannot  con- 
vert fibrin  into  gefetin  nor  into  hlbumen. 

This  easy  conversion  of  vegetable  principles  into  each  other  is  important  to  attend 
to ;  for,  in  consequence  of  this,  it  is  often  supposed  that  vegetables  contain  what  thej 
do  not ;  a  substance  may  be  apparently  drawn  from  a  vegetable,  while*  at  the  aaiw 
time,  it  is  very  certain  that  no  such  substance  exists  in  the  plant.  This  error  hfippeiis 
beeaase,  during  the  process  employed,  a  change  takes  place  in  the  arrangement  of  the 
matter  acted  upon,  as  may  be  exemplified  in  the  case  of  obtaining  spirit  w  alcebo)  fism 
ftrmented  barley  or  earrots.  No  spirit  exists  in  barley,  carrots,  nor  in  any  otber  plant  i 
l«t  the  spirit  is  fbrmed  during  the  fermentation. 

WM.  In  considering  the  chemical  constitution  ef  the  several  prcximate  frineiples  (ffvegt- 
taUos^  MM.  Gaiy  Lussae  and  Thenard  have  observed  a  curious  law,  which,  though  it  eaa- 
■el  be  eonei^ered  ae  positive  or  free  from  exceptions,  is  yet  highly  deserving  of  stiM- 
tion,  as  assisting  us  in  forming  general  views,  which  are  always  important  in  classifyinf 
and  arranging  our  knowledge. 

First  Water  is  known  to  consist  of  hydrogen  and  oxygen  only  in  fixed  proportions; 
and  certain  proximate  principles,  as  starch,  gum,  sugar,  and  woody  fibre,  which  consist 
<^ carbon,  hydrogen,  and  oxygen,  have  their  hydrogen  and  oxygen  in  the  precise  pro- 
portion necessary  to  form  water ;  so  that,  although  we  cannot  say  that  these  subetasces 
are  composed  of  carbon  and  water,  yet  they  consist  of  carbon  and  the  elements  of  water 
in  a  triple  combination :  hence  it  follows  that  the  composition  of  these  four  bodies  is  so 
nearly  the  same  that  chemists  are  somewhat  at  a  loss  to  say  in  what  tlie  chemical  dif- 
ference consists,  although  they  vary  so  much  in  their  actual  properties ;  but  that  there 
is  a  chemical  difference  no  one  doubts. 

Secondly.  If  the  proportion  of  oxygen  in  vegetable  substances  be  more  thsm  is  suffi- 
cient to  form  water  with  its  hydrogen,  that  substance  will  be  found  to  have  acid  proper- 
ties ;  and  all  the  vegetable  acids  are  of  this  kind. 

Thirdly.  If  they  contain  more  ^drogen  than  is  necessary  to  form  water  with  the  oxy- 
gen, then  the  bodies  are  either  oUy,  loaxy,  or  resijums.  Thus  we  may  perceive,  in  the 
proximate  principles  of  vegetables,  three  great  natural  groups :  the  saccharine^  ibe  add, 
and  the  oily  groups ;  to  which  may  be  added  a  fourth—an  tdhUine  group— distingaisbed 
by  all  the  substances  composing  it,  with  a  very  few  exceptions,  containing  niiretgen.  ia 
addition  to  the  other  three  elements. 

These  groups  may  be  arranged  as  follows : 


SACCHABINB  OBOUP. 

Stanch. 

Gluten. 

Vegetabid  albnmtn. 

Sagar. 

Muoalagot 

Gum. 

Ligain. 

Vegetable  Jell 

OILT  OBODP. 

Vegl»tabl«  fixed  oil. 


VegetaUfl  Tolatile  oil. 

Raein. 

Glim  renna. 

Wax. 

Cumphor. 

ExtractiTe  matter. 

Bitter  nrindpla. 

Cfeoutoftoac. 

Colouring  matter. 

ACIDS. 

Apetic  acid. 


Malic  acid. 
Citric  acid. 
Tartaric  acid. 
Oxalic  acid. 
Gallic  add. 
Taxmie  add. 

ALXALIBt. 

Soda. 
Potash. 
Qninea. 
Cinchonia. 


8trTcb]iia» 
Yavatiia. 


PicroCoKJa. 

Solania. 

Synopia 

Cooia. 
Nfeotiaa. 

Datnna. 
ColcbJdu 


Sect.  II. — stabch. 


M69.  This  prineiplef  which  is  also  called  Fecula^  and  the  amylaceous  yrineipU^  tam  tbs 
lAtin  amylum,  is  one  of  the  most  important  in  the  vegetable  kingdom,  as  it  constitutes 
Uto  principal  nutritious  matter  in  all  the  farinaceous  vegetables  used  as  food.  It  is  like- 
ndse  chiefly  owing  to  the  starch  of  grain  that  malt  is  so  well  calculated  for  the  purposes 
of  brewing :  in  short,  from  its  numerous  uses,  it  is  very  necessary  that  we  slioidd  bt 
accurately  acquainted  with  it. 

flBTO.  Starch  is  a  substance  ready  formed  bv  nature,  and  it  exists  in  many  irfants,  in  the 
ftrm  of  extremely  minute  globular  or  oval  grains ;  but  these  are  so  small  that  they 
«uiiot  he  distinguished  separately  without  the  assistance  of  a  very  powerful  miero- 
•eope.    These  grains  consist  of  a  membrane  enclosing  the  starchy  or  amylaeeoos  mai 
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mt ;  uid  it  is  said  that  they  do  not  readiiy  bunt  with  the  beat  of  the  etoraaeby  and  __ 
on  this  account,  aQ  such  substances,  when  used  as  food,  ought  to  be  boiled  to  pndmm 
this  effect.  When  cooked,  (ariBaceoos  substances  (those  which  abound  in  atai^)  od»* 
stitute  food  that  is  mild,  nutritions,  easilv  digestible,  and  little  stimulating,  eoneeqnea^ 
Yciy  fit  for  infancy,  though  not  sufficiently  strengthening  for  manhood.  Stareh  is  foond 
in  the  roots  of  some  planu,  as  potatoes ;  in  the  stems  of  others,  as  the  paJm,  from  which 
sago  is  extracted ;  in  the  seeds  of  leguminous  plants,  as  pease  and  beans ;  but  most  of  al^ 
ia  the  seeds  of  corn-plants,  and  chiefly  wheat :  in  all  these  it  is  Teiy  nearly  the  same, 
and  is  united  ia  them  with  gluten,  mucilage,  and  saccharine  matter. 

To  understand  this,  and  some  of  the  other  importanf  TegetaUe  prinoiplea,  s  sinmle 
experiment  may  be  made :  Get  some  flour,  and,  keeping  it  in  the  hand,  knead  it  weUfaa 
a  basin  of  cold  water,  while  another  person  poors  gently  some  more  water  over  il  nntfl 
the  latter  no  longer  nina  off  milky  and  turbid.  The  substanoe  that  remains  now  in  th* 
hand  will  be  a  tenacious,  elastic  sort  of  paste  called  gluten,  which  we  shall  haTo  oecaaieB 
to  describe  afterward.  If  the  water  in  which  the  handful  of  floor  had  been  worked,  and 
which  is  milky-lookiBg,  be  suffered  to  stand  still  for  a  few  hours,  a  very  white  sedimeni 
vill  talk  to  the  bottom ;  this  is  the  starch,  which  has  been  washed  oat  of  the  flour,  if 
the  dear  water  standing  over  it  be  poured  off*,  and  boiled  till  it  be  nearly  all  evaporate^ 
the  thickened  extract  will  be  a  mueila^nous  substance,  a  little  sweet ;  and  it  will  oontaia 
the  mucilage,  or  gum,  and  the  saechanne  matter  of  the  flour.  In  this  manner  the  « 
constituent  principles  of  flour  may  be  separated  from  each  other  for  examination. 

2271.  Common  slarek,  as  it  is  found  in  the  shops,  is  procured  from  wheat  by  a , 
nearly  similar  to  what  we  have  just  described,  and  is  the  pore  focula  we  are  tieatuif 
of;  but  our  object  at  present  is  not  to  describe  the  mode  of  its  manufacture;  thin 
will  be  shown  in  Book  XXII., "  On  the  Laundry."  The  process  for  extracting  the 
elarcn  from  any  other  vegetable  is  the  same :  they  are  all  bruised  and  agitated  in  water, 
when  the  starch  separates  readily,  and  subsides ;  then,  after  standing  some  time,  the 
clear  water  is  poured  oflT,  and  the  starch  is  olitained.  The  starch  procured  in  this  man- 
ner from  potatoes  ia  essentially  the  same  as  that  from  wheat,  diffhring  only  in  a  tbm 
slight  particulars. 

2272.  SUrcki  when  pure,  ia  very  insipid,  or  without  taste,  and  of  a  brilliant  snow-white. 
/( will  not  dissolve  in  water,  either  cold  or  below  160® ;  but  in  water  ttetween  160^  and 
IdO®  it  forms  an  important  solution,  thickened  into  a  gelatinous  mass,  which  is  the  stale 
in  which  it  is  employed  lor  stiflTening  linen. 

On  exposing  dried  starch  to  a  temperature  a  little  above  212'',  it  acquires  a  slight  red 
tint,  emits  an  odour  like  baked  bread,  and  is  slightly  soluble  in  cold  water.  When 
roasted  in  a  flat  vessel  it  becomes  brown,  and  is  converted  into  a  substance  called  Briiiik 
gum,  which  is  soluble  in  cold  water,  and  used  instead  of  gum  by  the  calioo-printeia. 
Potato  starch  answers  best  for  this  purpose. 

2273.  Starckt  when  decomposed,  or  separated  by  chemical  meana  into  lis  ultimate  de- 
meats,  ia  found  to  consist,  like  most  vegetable  matter,  of  oxygen,  cartxin,  and  hydrogen  t 
and,  although  it  is  so  very  diflbrent  from  sugar  in  its  ordinary  properties,  yet,  as  ban 
been  already  observed,  it  differs  but  little  from  that  substanoe  in  the  proportion  of  its 
coostitoents. 

In  coosequence  of  this  close  analogy,  starch  is  very  easily  amserted  iiUo  a  land  of  suggr^ 
a  fact,  the  importance  of  whic&  will  be  perceived  when  we  come  to  the  subject  of  brew^ 
ing,  where  we  shall  And  that  the  formation  of  malt  depends  upon  the  change  of  the  standh 
of  the  barley  into  sugar  during  the  process  of  mdting. 

3374.  Slerch  has  even  been  converted  into  this  kind  ofsMgarj  in  considerable  fssn^tfie*,  5y 
a  very  einqle  chemical  process,  which  consists  merely  in  boiling  it  with  a  certain  propoik 
tion  of  water  and  sulphuric  acid.  As  this  conversion  is  well  calculated  to  illuatrale 
some  of  the  chemical  changes  which  occur  in  several  of  the  arts  which  we  have  to  tpait 
oft  we  gi^e  the  details  of  the  process  in  this  place. 


A  poaai  and  %  half  of  poC««o-«Uvch  was  keptMnm«riiigat  a  boiltng  heat  in  a  mixtanof  lixiinitaaf  dittflit 
ler  aad  a  quarter  of  an  ovnce  (by  weight)  of  Bulphaiic  acid.    The  miztara  was  afterward  etirred,  and  fiaeh 


water  ecraaJepaOy  added  to  supply  the  Toaa  by  evapnvmtioii.  _After  thirty-four  boari  an  ounce  of  powdered 

'  oilina 


__ .  „  added,  and  the  boiUng  raeumed  for  two  hours.    The  acid  was  then  oarefnlly  saturated  with  Usm, 

■ad  tibe  liaaliMr  eoatinoed  forhalf  an  hour,  when  the  liquor  was  strained  throu^4i  oalioo.  The  iasolulfle  naft- 
dae*  after  havmg  been  washed  and  dried,  consisted  of  charooal  and  sulphate  of  lime.  The  fflteted  H^nerwss 
mwrnprnmsad  to  tks  ooosistaaoe  of  sirup,  and,  beinf  set  aside,  beoams  in  eight  dsTS  a  cfystailissd  Maa^  mw^ 
htia§[  btowa  a^far  and  tiaacle.  The  suar  weigned  a  pound  aad  a  quarter.  One  pound  of  U  dnneirtedistfM 
~  way;  mnA  aiTorded  on  distillation  fourteen  drachms  of  proof  spirit. 


Tbia  sugar  from  stareh  ia  not  exactly  the  same  as  that  made  from  the  sngar-eane ;  it 
1 8weet»  requiring  two  and  a  half  times  the  quantity  of  eane-aogar  to  sweeten  to  Ite 
decree,  and  it  ia  not  quite  so  solable.  It  agrees  in  its  properties  with  the  sugar  ol 
..^^^  aad,  like  it,  is  capable  of  being  oonverted  into  spirit  by  fermenUtion ;  it  is,  in  A0l» 
SiTTOT  aabtftaDoe  that  aiRnda  the  spirit  in  malt  liqoors.  How  the  convenioa  of  slarok 
^10  ^agmt  is  ellbeted  Is  not  very  wen  understood,  and  we  wish  to  avoid  entering  iflla 
t|0oretieal  ▼bb^"  »ot  yet  quite  estaUished ;  hot,  as  has  been  observed  above,  it  is  m^ 
Hmt,  tlie  motnal  attractions  of  the  elementary  principles  of  vegetable  bodies  being 
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▼erjT  Blight,  they  are  made  to  change  their  situations  by  very  slight  causes,  aid 8 feiy 
minute  difference  in  their  arrangement  occasions  a  sensible  difierence  of  properties:  s 
£ict  of  which  chemistry  furnishes  many  examples.  Few  substances,  indeed,  appear  af 
first  more  unlike  than  starch  and  sugar ;  the  former  is  very  insoluble  and  insipid,  th^ 
latter  very  soluble  and  sapid.  Since,  as  we  harve  stated,  the  elementary  principles^ 
hydrogen  and  oxygen,  exist  in  the  proportion  necessary  taform  water  in  starch,  sQgar, 
gum,  and  ligneous  or  woody  fibre,  these  substances  may  be  considered  as  so  many  com- 
pounds of  the  elements  of  water  with  carbon,  the  remaining  element ;  and  since,  in  the 
processes  just  described,  the  Tj^eight  of  the  sugar  obtained  exceeds  that  of  the  starch 
employed  by  (en  per  cent.,  it  has  been  supposed  that  the  sugar  is  a  chemicsd  combina- 
tion of  starch  with  water. 

2276.  Nature  froduces  the  change  from  starch  to  sugar  during  the  germmatton  ofseeii  n 
the  earth.  When,  under  the  proper  circumstances  of  heat  and  moisture,  germination  bas 
commenced,  it  will  be  found  that  the  farina,  or  white  internal  kernel  of  the  seed,  has  in 
a  great  measure  disappeared,  and  that  its  place  is  supplied  by  a  substance  having  a 
saccharine  taste.  It  is  this  peculiar  sugary  substance  that  constitutes  the  food  of  ibe 
embryo  plant,  and  it  is  for  the  purpose  of  supplying  this  food  that  nature  has  effecteit 
the  change. 

2276.  Man  has  imitated  tkis  process  in  the  malting  of  barley  for  the  purpose  of  produ- 
cing fermented  liquor.  When  we  treat  of  **  Brewing  and  Distilling,*'  this  subject  will  be 
entered  into  more  fully ;  at  present  it  is  merely  hinted  at,  to  bring  all  the  points  into  the 
same  view ;  and  we  shall  then  see,  also,  why  all  the  substances  possessing  starch  maj 
also  produce  alcohol  or  spirit ;  first,  by  the  conversion  of  the  starch  into  sugar,  and  then 
the  latter  into  spirit. 

2277.  But  starch,  or  fecula,  cannot  he  always  separated,  in  the  manner  described  above, 
from  all  the  plants  in  which  it  exists.  Sfometimes  it  is  intimately  united  to  muctiagc  and 
oil,  as  in  the  case  of  the  almond,  and  many  other  kernel  seeds.  In  such  plants,  all  these 
principles  become  diflfused  in  the  water  in  an  equal  degree  on  pressure,  and  the  fecola 
will  not  be  deposited  by  mere  subsidence ;  nor  can  it,  in  this  ease,  be  obtained  pore  m 
any  way  under  these  circumstances. 

2278.  Starch  is  an  extremely  nutritive  material,  and  constitutes  one  of  the  cliief  ingredi- 
ents in  almost  all  the  most  valuable  vegetables  used  as  food  by  man.  In  many  instances 
it  is  not  separated  from  the  vegetables  before  being  employed  as  aliment,  but,  in  other 
cases,  processes  are  employed  to  extract  it  distinct  from  the  other  ingredients,  some  of 
which  are  nutritions,  and  others  injurious. 

2279.  By  this  means  various  species  of  food  have  been  produced  in  foreign  countries, 
and  are  in  use  among  us,  while  few  persons  have  an  idea  of  their  origin,  or  their  rela- 
tion to  common  starch.  Of  this  kind  are  arrow-root,  which  is  the  stardi  extracted  from 
the  tubers  of  a  plant  that  grows  in  the  East  and  West  Indies,  the  MaranCa  arunHnacea  ; 
sago,  a  starch  procured  from  the  pith  of  several  species  of  palms ;  and  tapioca,  made 
(Vom  the  starch  ofJatropha  Manihot,  a  South  American  plant.  Tons  Its  mois  is  a  sub- 
stance of  this  class  lately  brought  here  from  St.  Kitt's,  and  said  to  be  the  starch  of  the 
Carnia  coccinea.  All  these  boil  to  a  jelly  like  starchy  and  are  light  and  mitritive.  They 
will  be  described  more  particularly  in  Chapter  III.,  Book  IX.,  •*  On  Bread." 

2280.  From  the  nutritious  substances  which  have  been  just  mentioned^  all  of  which  consist 
of  mere  starch,  we  may  perceive  how  very  important  is  this  principle  in  the  vegetable 
kingdom ;  but  this  importance  will  be  much  increased  when  it  is  pointed  out,  as  it  will 
be  when  we  come  to  the  article  '*  Bread,"  that  it  is  chiefly  the  starch  they  contain  which 
renders  all  the  kinds  of  com  and  leguminous  seeds  so  valuable  as  food.  In  these,  indeed 
it  is  combined  with  the  other  proximate  principles,  such  as  gluten,  sugar,  oil,  &c. ;  hat 
it  is  the  starch,  much  more  than  all  the  rest,  which  constitutes  the  nutritious  part  o^ 
com  and  other  vegetables. 

2281.  Starch  has  the  remarkable  property  of  assuming  a  blue  colour,  by  means  of  the  sob- 
stance  called  iodine,  which  is  accordingly  employed  as  a  test  for  ascertaining  its  presence. 

Sect.  III.— olutxn. 

2282.  In  the  experiment  with  wheat  flour  which  was  mentioned  above,  when  stareb 
was  separated  by  washing,  a  visci^substance  remained  in  the  hand,  which  received  the 
name  of  vegetable  gluten  from  its  discoverer,  Beccaria,  on  account  of  its  resemblanoe  to 
glue.    It  is  a  gray,  viscid,  tenacious,  and  ductile  substance,  insoluble  in  cold  water,  that 
may  be  stretched  out  in  a  manner  somewhat  like  Indian  robber.    It  is  found  mon)  ot 
less  in  a  great  variety  of  plants,  but  very  abundantly  in  the  kiuds  of  grain  used  for  ma 
kmg  bread.    Wheat  contains  the  largest  portion  of  it ;  and  this  is  one  reason  why  wheat 
en  bread  is  superior  to  that  made  from  other  kinds  of  grain,  for  gluten  is  the  most  nvtri 
tioos  principle,  though  not  the  most  abundant,  contained  in  vegetables.    It  is  the  listen 
in  wheat  flour  that  renders  it  so  proper  for  light  fermented  bread,  by  occasioning  its  laa- 
king  a  tenacious  paste  with  cold  water,  the  viscid  elastic  nature  of  winch  enaUea  the 
carbonic  acid  disengaged  during  fermentation  to  form  numerous  vesicles  that  distend  the 
mass  of  dough,  and  produce  what  is  called  the  rising.    This  will  be  fuUy  explained  ondei 
the  article  "  Making  Bread." 
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S883.  But  Hbas  been  shown  by  Einboff  that  the  viKid  subttanoe  which  we  have  men- 
tioned  as  obuined  by  kneading  wheat  flour  ia  not  pure  gluten,  but  consiats  of  gluten  and 
another  Tegetabie  principle,  called  vegetable  albumen.  They  may  be  separated  from 
each  other  by  boiling  in  alcohol,  or  by  kneading  them  with  the  hand  in  alcohol ;  the  lat- 
ter being  soluble,  and  the  former  insoluble,  in  it. 

2284.  PureghUefii  thus  obtained,  is  of  a  full  yellow  colour,  with  a  slight  balsamic  taate 
and  a  peculiar  odour ;  it  is  very  tenacious  and  clastic,  and  does  not  dissolve  in  cold  wa- 
ter ;  but  though  gluten  is  so  nutritive,  it  is  only  so  when  united  with  other  vegetable 
principles,  for  by  itself  it  is  acarcely  digestible..  When  kept  moist  in  a  warm  place  it 
ferments,  and  disengages  carbonic  acid,  but  afterward  gives  out  acetic  acid,  which  is 
the  cause  of  the  sourness  perceived  in  leavened  bread ;  in  a  few  days,  if  left  to  itself,  it 
acquires  a  smell  and  taste  much  like  cheese,  then  it  putrefies;  and  gives  out  an  offensive 
odour  like  animal  matter.  When  exposed  to  the  air,  it  gradually  dries,  and  becomes  hard 
and  brittle,  like  glue,  from  which  property  it  has  been  employed  to  mend  broken  china. 
It  koes  its  tenacity  entirely  by  boiling.  Gluten,  though  insoluble  in  water  alone,  forms  a 
oompound  with  acsetic  acid  or  vinegar  that  is  soluble  in  water ;  and  this  is  the  reason 
why,  in  the  manufacture  of  starch,  just  described,  the  souring,  or  formation  of  vinegar, 
acts  upon  the  gluten  that  was  united  to  the  starch,  and  thus  removes  it  from  the  latter. 

Gluten  differs  from  all  the  other  vegetable  proximate  principles,  except  vegetable  al- 
bumen, in  eoniaining  nitrogen,  of  which  it  contains  from  14  to  20  per  cent.,  and  this  is 
supposed  to  be  the  cause  of  its  being  so  nutritious. 

Sect.  IV. — teobtablb  ALSumif. 

2285.  Albumen  ku  hUdy  been  discovered  to  be  common  to  the  vegetable  (u  loell  as  to  the 
mnimal  kingdom,  though  in  a  smaller  quantity.  In  its  pure  state  it  is  a  thick,  glairy,  taste- 
less fluid,  analogous  to  white  of  egg.  It  is  found  abundantly  in  the  juices  of  green  leaves, 
as  well  as  in  the  flour  from  wheat.  It  resembles  gluten  considerably  in  its  composition, 
containing  also  nitrogen,  but  it  is  soluble  in  alcohol,  and  in  cold  water,  which  gluten  is 
not.  When  the  juice  of  cabbage  leaves,  or  other  similar  plants,  is  pressed  out  and  pass- 
ed through  a  cloth,  it  is  not  at  once  transparent,  but  a  fine  green  powder  is  suspended  in 
it,  which  will  require  a  week  to  settle  to  the  bottom :  this  is  called  green  fecula,  and  it 
consists  of  three  substances :  1,  a  green  colouring  matter,  which  is  resinous ;  2,  woody 
fibre  that  has  been  entangled  in  the  juice ;  3,  vegetable  albumen.  If  a  glass  bottle  filled 
with  the  green  juice  as  soon  as  it  is  filtered,  and  before  it  has  time  to  settle,  be  placed 
io  a  vessel  with  boiling  water,  the  liquor  will  deposite  a  flocculent  or  cheesy  matter,  which 
eoDsists  of  the  albumen,  which  has  coagulated  by  the  heat ;  and  as  it  resembles  the 
white  of  egg,  when  washed  and  deprived  of  colour,  it  has  received  the  name  of  albumsn^ 
though  not  absolutely  identical  with  animal  albumen ;  it  appears  to  be  sometimes  a  vege- 
to-animtal  substance. 

It  can  scarcely  be  necessary  to  state  that  this  principle  contained  in  the  juice  must 
coagulate  in  the  same  manner  as  animal  albumen  when  vegetables  are  boiled ;  and  on 
tlua  depends  the  method  taken  to  clarify  many  vegetable  juices. 

It  is  found  in  many  plants ;  in  nuts,  grains,  apples,  grapes,  and  fruit  of  all  kinds ;  in 
Ho  were,  young  shoots  of  trees,  green  leaves,  &c.  It  abounds  in  the  juice  of  the  Papau- 
tree ;  when  this  juice  is  boiled,  the  albumen  falls  down  in  a  coagulated  state ;  it  is  like- 
wise met  with  abundantly  in  mushrooms  and  in  different  species  of  fungi.  The  princi- 
pal part  of  the  almond,  and  of  the  kernels  of  many  other  nuts,  appears,  from  the  experi- 
ment of  Prout,  to  be  a  substance  analogous  to  coagnlated  albumen.  The  juice  of  the 
fruit  of  the  Ochra  {Hibiscus  esculenius)  contains  a  liquid  albumen  in  such  quantities,  that 
it  is  employed  in  Dominica  as  a  substitute  for  the  whites  of  eggs  in  clarifying  the  juice 
•  of  the  sugar-cane.  Like  gluten,  it  soon  putrefies,  particularly  when  kept  moist,  or  in 
stagnant  water.  It  is  contained  under  the  fibrous  rind  of  flax  and  hemp,  and  its  decom- 
position during  steeping  occasions  the  ready  separation  of  the  fibres,  and  likewise  the 
unwholesome  and  offensive  odour  of  water  in  which  this  has  taken  place.  It  is  this 
also  which  occasions  the  disagreeable  and  unhealthy  smell  of  decaying  leaves  of  vege- 
tables, and  particularly  of  cabbages,  and  of  the  water  in  which  they  have  been  boiled. 
Like  animal  albumen,  it  consists  of  carbon,  oxygen,  hydrogen,  and  nitrogen. 

2286.  Yeasl,  or  the  vegetable  ferment^  which  we  shall  see  more  of  under  "  Fermenta- 
tion," is  supposed  to  be  either  gluten  or  vegetable  albumen ;  but  it  does  not  appear  to 
he  absolutely  certain  whether  it  is  one,  or  modification  of  both. 

22S7.  Vcgetdble  fibrin  and  vegetable  casein  are  enumerated  among  the  proximate  princi- 
ples of  vegetables  by  some  late  writers ;  but  as  it  does  not  appear  certain  that  they  are 
not  identical  with  those  already  known  and  described,  we  avoid  rendering  our  subject 
DBoecessarily  complicated. 

Sect.  V. — sugab,  ob  the  sacchabine  pbinciple. 

2288.  Sugar  is  very  generaUy  diffused  through  the  vegetable  kingdom ;  but  its  importance 

demands  that  it  should  be  treated  of  at  large  in  a  separate  part  of  this  work.    At  presen 

't  is  proposed  to  consider  it  only  in  brief  as  one  of  the  proximate  principles  of  vegetables 

flngar  exista  more  or  less  in  aknost  all  vegetables,  but  abundantly  in  ripe  fruits,  and  tbf 
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roots  of  the  beet,  carrot,  &c.    It  is  procured  most  plentifaUy,  as  is  well  knoim,  tarn 
the  jaice  of  the  sugar-cane  and  of  the  maple-tree. 

2289.  There  are  several  species  of  sugar  which  agree  in  having  a  sweet  taste,  but  wfaich 
differ  in  other  respects.  1.  Cane-sugar,  or  common  sugar,  which  is  seen  in  its  purest 
state  when  crystsdlized  in  white  sugar-candy,  and  in  refined  sugar.  Sugar  from  the 
maple-tree  and  beet  root  is  the  same  as  that  from  the  cane.  2.  Sugar  from  grapes  odd- 
tains  less  carbon  than  cane-sugar,  and  is  not  so  sweet ;  it  requires  two  and  a  half  times 
m  much  of  this  sugar  to  sweeten  to  the  same  degree  as  cane-sugar ;  it  cannot  be  made 
to  crystallize  distinctly,  but  solidifies  in  grains ;  it  dissolves  less  rapidly  than  cane-sqgar^ 
and  gives  a  more  fluid  sirup.  Sugar  of  malt  agrees  with  this,  and  also  the  sugar  of 
honey,  of  raisins,  figs,  and  many  other  sweet  fruits.  There  are  other  varieties  of  sugar 
from  various  vegetables,  but  as  they  are  not  well  understood,  and  not  important,  wv 
need  not  mention  them. 

2290.  We  have  already  stated,  that  sugar  can  he  prepared  from  starch  *  and  hence  the  read- 
er may  be  less  surprised  at  being  informed  that  the  woody  fibre,  oi  the  wood  of  vegeta- 
bles, a  principle  which  will  be  described,  has  been  employed  for  the  same  purpose.  Per- 
sons not  familiarized  with  chemistry  may,  perhaps,  consider  it  as  a  piece  of  pleasantly 
to  be  told  that  sugar  has  been  made  from  common  wood,  deal  boards,  sawdust,  straw, 
and  even  linen  rags,  all  of  which  consist  of  woody  fibre ;  yet  this  has  been  efl^tsd  by 
Braconnot  through  the  action  of  sulphuric  acid ;  but  as  the  fact  is  rather  iUustratiTe  of 
the  powers  of  chemistry,  and  the  nature  of  vegetable  substances,  than  applicable  at 
present  to  any  practical  purpose,  we  sh^l  not  enter  into  farther  details  respecting  it. 

2291.  The  only  sugar  in  general  use  in  Britain  is  that  of  the  sugar-cane  made  in  the 
West  and  East  Indies ;  the  maple-tree  sugar  is  made  and  used  in  North  America,  aod 
the  beet  root  sugar  in  France.  Besides  the  use  of  sugar  for  domestic  purposes,  it  is 
extensively  employed  for  producing  ardent  spirit,  either  pure,  or  in  wine,  beer,  azid  all 
fermented  liquors ;  and  it  is  the  only  substance  from  which  this  can  be  procured,  as  will 
be  fully  explained  under  **  Fermentation,"  "  Brewing."  "  Wine-making,"  and  ^  Distill- 
ing."   It  is  likewise  employed  in  the  preservation  of  fruits. 

There  are  various  opinions  respecting  the  nutritive  properties  of  sugar.  It  is  readily 
digested  by  the  healthy  stomach ;  but  with  some  dyspeptic  individuals  it  does  not  agree. 

Sect.  VI. — xucilaob. 

2292.  It  ts  usual  to  consider  mucilage  and  a  solution  of  gum  in  water  as  the  same ;  but 
Hermstadt  makes  this  distinction :  the  solution  of  gum  in  water  is  transparent  and  Mu- 
tinous, and  can  he  drawn  out  into  threads,  whereas  that  of  mucilage  is  opaque,  does  not 
feel  glutinous,  but  slippery,  and  cannot  be  drawn  into  threads.  Dr.  Bostock  also  takes 
a  similar  view  of  the  subject.  Of  mucilages  there  are  a  great  variety  of  kinds  existing 
in  the  roots^  stems,  leaves,  and  seeds  of  many  plants.  They  seldom  or  never  separate 
spontaneously,  but  may  be  obtained  artificially  in  a  state  of  tolerable  parity,  though  it  is 
impossible  to  separate  them  completely  from  stareh,  gluten,  sugar,  dec.  Only  a  few 
species  have  been  examined,  and  we  are  uncertain  how  far  their  properties  agree.  Lin- 
seed yields  one  of  the  purest,  which  is  well  known  in  what  is  cidled  linseed  tea  *,  when 
thick,  it  much  resembles  solution  of  gum  Arabic.  Mucilage  is  perfectly  soluble  in  cold 
and  hot  water,  and  is  easily  extracted  by  boiling,  as  from  the  roots  of  marslanalbws, 
the  kernels  of  quinces,  and  most  bulbous  roots  and  fleshy  leaves.  Many  of  the  fnci  also 
yield  a  laiige  (quantity ;  some  lichens  have  so  much,  that  they  have  been  used  for  the  pur- 
pose of  gum  m  calico  printing.  Mucilage  is  found  more  or  less  in  barley,  wheat, .and 
all  the  grains  used  for  brewing  and  baking. 

Sect.  VIL— otjw. 

2293.  Some  trees  suffer  their  gum  to  transude  either  spontaneously  or  by  incisions  made' 
in  them ;  it  becomes  concrete  by  drying  in  the  air.  All  gums  are  easily  dissolved  in 
water,  and  are  then  nearly  analogous  to  mucilage ;  but  they  do  not  disserve  in  spirits  of 
wine  nor  in  oils.  They  readily  unite  with  sugar,  and  their  composition  is  so  analogous 
to  it,  that  they  are  easily  converted  into  that  substance  by  a  chemical  process,  which, 
however,  is  not  employed,  because  sugar  is  procured  more  economically  in  another  way. 
The  uses  of  gum  are  well  known.    The  principal  gums  among  us  are  : 

2294.  Gum  Arabic^  the  most  valuaUe  kind,  which  exudes  from  difibrent  species  of 
mimosa,  particularly  the  vera,  a  native  of  Arabia.  The  best  is  colourless,  and  verj 
Iransparent. 

2295.  ^m  Senegal  does  not  differ  much  from  the  last,  but  comes  to  ns  in  large 
pieces,  and  is  much  employed  by  the  calico  printers.  It  is  the  produce  of  the  Acacia 
Senegalensis. 

2296.  Gum  tragacanth  is  very  diflTerent  from  the  gums  already  mentioned,  and  is  the 
produce  of  the  Astragalus  tragacantha,  a  thorny  shrub  growing  in  Syria  and  the  islands 
m  the  Levant.  It  does  not  dissolve  in  cold  water,  but  swells  up  into  a  mucU^ginoiis 
mass,  and  requires  digesting  in  hot  water. 

2297.  Cherry  gum  is  more  analogous  to  gum  tragacanth  than  to  gum  Arabic,  as  it 
dissolves  in  hot  water,  bnt  not  in  cold.  It  exudes  from  the  P^fii»  ftsfCMm,  or  btack 
cherry-tree  of  this  country ;  also  from  the  plum,  peach,  and  apricot-trees. 
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The  ^mft  are  seldom  employed  as  food,  and,  it  is  said,' are  not  ^617  nntrftioiu,  thong,' 
the  Africans  in  Senegal  sometimes  subsist  upon  it  during  the  gum  harvest. 

Sect.  VIII. — lioniw,  oe  woody  pibbx. 

2S98.  Tku  JMSK  has  been  gwen  to  the  9olid  skeleton,  as  it  may  be  called,  of  plants,  or 
what  remains  after  all  the  principles  which  have  been  just  described  are  separated. 
This  skeleton  is  composed  of  an  in^nite  number  of  extremely  minute  fibres,  which  are 
arranged  in  bundles,  so  as  to  constitute  the  various  forms  of  stems,  branches,  and 
leaves ;  sad  these,  toigether  with  the  cellular  or  pithy  part  between  them,  make  up  tbe 
solid  ibrougb  which  the  juices  flow.  Every  one  has  seen  leaves,  in  the  autumn  and 
begiooiiig  of  winter,  decayed,  so  as  to  have  only  tbe  veins  or  fibres  remaining :  this  is 
the  Mgain,  or  wood,  of  tbe  leaves. 

2299.  The  fro^tUe  of  ligroM  nay  be  examinei  by  boiling  some  wood  rasped,  or  saw- 
dust, for  a  long  time  in  water,  to  carry  away  such  substances  as  are  soluble  in  this  fluid, 
md  then  treating  it  with  alcohol,  to  dissolve  the  resinous  principles.  After  this,  no- 
thing would  be  found  to  remain  but  a  fibrous  substance,  without  taste  or  odour,  and 
which  wcNild  undergo  no  change  by  keeping  in  the  dry :  this  would  bo  pure  lignin,  and 
would  amount  to  about  96  per  cent,  in  most  kinds  of  wood. 

3300.  The  ligmeous  part,  or  lignm,  of  eseulent  vegetable*  i§  in  far  Use  proportton  than  in 
veod ;  yet  it  it  newer  absent,  since  ii  is  necessary  to  form  the  skeleton  of  the  plant.  It 
is  seen  in  the  stringy  part  of  culinary  vegetables,  as  in  many  parts  of  the  cabbage ;  but 
is  most  strikiag  in  the  hemp  and  flax  plants,  their  long  fibres  consisting  of  this  Tery 
woody  matter  arranged  round  the  external  part  of  the  stem. 

S301.  Lignin  i»  itself  composed  of  the  same  elements  as  all  the  other  proximate  prin- 
ciples consist  of;  in  100  parts  there  are  61-43  of  carbon,  43*73  of  oxygen,  and  6-83  of 
hydrogen ;  and  when  it  is  burned,  the  oxygen,  hydrogen,  and  part  of  the  carbon  fly  off, 
leaving  only  remaining  the  carbonaceous  part  of  the  skeleton,  in  the  form  of  charcoal. 

Wouid,  under  ordinary  circumstances,  as  is  well  known,  is  indigestible,  and  unfit  for 
food ;  those  vegetables  which  have  much  of  it  in  their  structure  are  improper ;  and  it 
ia  only  the  moet  succulent,  that  is,  those  which  have  much  juice,  or  other  nutritious 
principles,  in  proportion  to  their  woody  fibre,  that  are  employed ;  yet  the  substance  we 
are  now  considering  is  (as  we  have  already  hinted)  not  entirely  incapable  of  being  em- 
ployed for  human  sustenance. 

S303.  We  shall  see  under  the  article  <«  Bread,"  in  Book  IX.,  Chap.  III.,  that  wood 
itself  can  be  used  in  various  ways  to  assist  in  increasing  the  quantity  of  nutriment ;  and 
eheuustry  has  opened  a  new  view  of  the  subject,  which  may,  perhaps,  some  day,  extend 
the  bounds  of  the  vegetable  kingdom  to  tbe  support  of  life.  We  mention  these  discov- 
eries, because,  although  they  are  not  applied  at  present  in  practice,  yet  they  are  inti- 
mately connected  with  the  subject  of  aliment,  and  the  view  which  we  are  attempting 
to  give  would  be  altogether  incomplete  without  noticing  them. 

2303.  The  diseineries  to  which  we  allude  were  made  by  M.  Braconnot,  a  French  chemist, 
and  are  described  at  length  in  Vol.  XII.  of  the  AimaUs  de  Chtnae.    If  the  sawdust  of 
hard  wood  be  mixed  up  with  strong  sulphuric  acid,  it  will  be  dissolved :  when  the  mix- 
tars  has  got  clear,  add  chalk  to  saturate  the  acid ;  then  strain  off  the  hquor  from  the 
insoluble  sulphate  of  lime,  and  boil  it  down  to  dryness.    A  substance  wiU  now  be  found 
io  the  boUom  of  the  vessel  very  much  like  gum  Arabic,  and  which  is  the  produce  of  the 
snJpfiuric  acid  acting  upon  the  lignin,  or  dry  indigestible  fibre  of  the  wood.    This  sub- 
stance, indeed,  appears  to  have  all  the  properties  of  gum ;  it  is  transparent  and  yellow, 
ahininglike  gum,  dissolves  in  water,  making  a  viscid,  adhesive  paste  that  will  join  bodies 
together.    Gam  is  known  to  be  to  a  certain  degree  nutritious ;  and  here  is  a  new  sub- 
stance possessing  similar  properties.    But  this  is  not  all.    If  this  gum  be  once  more 
treated  with  sulphuric  acid,  by  mixing  and  heating  them  together,  the  gum  is  converted 
into  sugar  capable  of  being  granulated,  and  which,  though  not  of  the  same  strength  as 
cane  sugar,  would  serve  for  tbe  purpose  of  distillation,  and  many  others.    To  say  that 
these  jnticesses  would  be  too  expensive  to  be  appUed  at  present  to  any  practical  use  is 
triilijBg ;  and  we  envy  not  the  person  who  could  urge  the  objection  with  a  view  to  lessen 
tbe  interest  which  such  discoveries  must  excite.    In  the  progress  which  mankind  has 
been  making  from  the  rudest  state,  facts  themselves  have  been  first  ascertained :  their 
application  has  been  a  second  step,  and  often  very  gradual  and  slow.    But  it  is  quite 
uonecesaary  to  enlarge  upon  this  subject :  the  history  of  inventions,  and  the  advance- 
ment €)€  society,  present  innumerable  proofs  of  the  most  striking  kind,  that  discoveries 
are  oot  to  be  uikdervalued  because  we  cannot  see  their  immediate  bearing ;  and  if  even 
nothing  farther  shall  be  accomplished,  yet  tbe  beautiful  simplicity  of  vegetable  nature 
flashes  at  once  upon  the  understanding,  and  this  knowledge  seems  to  give  laan  a  power 
hiiberto  unknown  and  unsuspected. 

S304.  Ii  le^ow  appears  that  starch,  gum,  sugar,  lignin,  and  probably  other  vegetable  prinei' 
piest  mre  so  nearly  aiUed  in  their  composition  (a&  we  have  already  pointed  out),  that  little 
is  Beceesary  to  cause  one  to  assume  the  form  and  properties  of  the  other.  But  here 
w^  must  nuake  a  distinction,  and  draw  the  line  between  the  feeble  powers  of  human 

Nnn 
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chemistry  and  those  extraordinary,  bat  altogether  incompreheosible,  powers  wfaieb 
belong  to  the  chemistry  of  nature. 

2305.  Starch  is  not  merely  a  ttibstanct  cansisHng  ofdefinUe  elements,  but  it  is  a  substMna 
having  an  organic  structure :  it  consists  of  minute  vesicles,  of  oval  forms,  that  can  be 
seen  only  by  a  good  microscope :  now,  though  we  can  convert  these  into  the  substance 
called  sugar,  yet  the  chemist  cannot  bring  this  sugar  back  again  to  starch ;  though  he 
can  make  sugar  from  starch,  he  cannot  make  starch  from  sugar ;  he  cannot  organixe. 
In  like  manner  is  lignin,  a  most  extraordinary  organized  substance,  oomposed  of  iMindles 
of  tubes  fifty  times  finer  than  a  hair,  the  finer  fibre  of  flax  being  a  bundle ;  now  lignin 
can  be  made,  as  we  have  seen,  into  sugar,  but  the  latter  substance  cannot  be  brought  back 
to  the  state  of  those  minute  woody  fibres.  We  know  from  chemistry  the  ccmpositioD 
of  all  those  substances :  we  know  that  they  all  consist  of  carbon,  oxygen,  and  hydrogen ; 
elements  which  we  can  procure  from  mineral  bodies ;  yet,  though  we  have  these  ele- 
mentary bodies  in  abundance,  we  cannot  out  of  them  compose  the  simplest  organic 
body.  The  work  of  organisation  is  altogether  beyond  the  comprehension  of  the  human 
mind. 

2306.  Now  it  is  a  fact  which  we  learn  from  eztensive  observation,  that,  in  order  that 
matter  shall  be  fitted  for  the  food  of  animials  of  any  kind,  it  should  be  prepared  by  hav- 
ing first  passed  through  the  vegetable  kingdom ;  and  that  it  should  there  have  been 
employed  in  forming  vegetable  structures ;  in  short,  it  must  have  been  what  we  term 
an  orgaftized  body,  or  a  body  possessed  of  a  certain  species  of  life,  and  constructed  in  a 
peculiar  manner  very  different  from  mineral  substances.  No  animal  can  subsist  upon 
mineral  bodies,  even  though  they  should  contain  nearly  the  same  elementary  principles  as 
vegetables :  these  elements  must  have  been  first  organized  before  they  can  constitote 
food  for  an  animal.  Vegetables  can  extract  food  from  mineral  substances,  and  prepare 
it  for  animals,  by  first  converting  it  into  their  substance ;  after  this,  the  same  matter 
may  be  introduced  into  the  animal  system,  and  undergo  such  farther  modification  as  to 
be  aninuUized ;  it  now  passes  into  the  animal  kingdom,  and  is  capable  of  affording  sas- 
tenance  to  this  higher  class  of  beings.  Here,  then,  is  a  part  of  that  beautiful  order  and 
gradation  which  we  discover  in  every  part  of  creation.  This  chief  use  of  vegetable 
life,  that  of  conducting  to  a  higher  order,  may  seem  to  be  contradicted  by  animals  feed- 
ing upon  each  other ;  but,  on  closer  examination,  it  will  be  found  that  this  exception  is 
more  apparent  than  real,  as  we  may  observe  that  carnivorous  animals  live  upon  those 
that  feed  upon  vegetables,  so  that  still  we  trace  that  the  entrance  of  matter  into  the 
living  system  is  through  the  vegetable  kingdom. 

2307.  A  bar  seems,  therefore,  opposed  to  the  extent  of  our  chemical  power ;  we  cannot  by 
its  means  increase  the  quantity  of  organized  matter ;  but  it  is  evident  that  hnman  knowl* 
edge  and  art  have  already  wonderfoUy  modified  the  nature  of  organized  matter,  so  as  to 
render  available  as  food  much  that  in  its  natural  state  was  unfit;  of  which  the  arts  of 
agriculture  and  of  cooking  furnish  eminent  examples. 

2308.  In  prosecuting  these  researches,  Braconnot  was  desirous  of  trying  how  far  the 
changes  from  lignin  to  sugar  could  be  effected,  and  whether  every  condition  of  this  prin- 
ciple could  be  so  converted.  For  this  purpose  he  tried,  not  only  sawdust,  but,  with  equal 
success,  hemp,  straw,  and  even  linen  rags  and  paper,  all  of  which  consist  of  lignin,  and 
all  of  which  he  converted  into  sugar. 

3309.  But  it  if  now  man^  ftan  Hnce  that  Frofetsor  Auchtenrieth  of  Tubingen  thtneed  thai,  bjr  profer  ■an- 
afemant.  lignin  might  be  converted  into  a  speciet  of  bread  (Front,  Phil.  TVont.,  I8S7.  See  noeivt  ia  Cka|>. 
lU.,  Book  IX.,  "  On  Bread*').  "  This  discovery,'*  Sir  John  Horschel  obserres,  "  which  lenden  laauiw  n«t 
to  impossible,  deserves  a  higher  degree  of  celebrity  than  it  has  obtained."  And  lest  it  might  be  suppes^  i^ 
what  we  have  said  above,  that  there  is  a  certain  dash  of  the  extraTagant,  we  shall  beg  leave  to  qoote  a  few 
farther  remarks  from  the  anthoritj  we  have  jast  cited,  whole  practical  as  well  as  enlai;p>d  views  no  one  will 
dispute.  *'  The  transformations  of  chemistry,  by  which  we  are  enabled  to  convert  the  moat  i^jparsntly  nseless 
materials  into  important  objects  in  the  arts,  are  opening  np  to  us  every  day  sources  of  wealth  and  oonTeniesa 
of  which  foimdr  ages  had  no  idea,  and  which  have  been  pure  gifts  of  science  to  msn.  Every  department  of 
art  has  felt  their  influence,  and  new  instances  are  continually  starting  forth  of  the  uslimited  rsaonroes  whi^ 
this  wonderful  science  developes  in  the  most  steril  parts  of  nature.  Who,  fur  instance,  would  have  coikoeived 
that  linen  rags  were  capable  of  producing  more  than  their  own  weight  of  sugar  bj  the  simple  agency  of  one  of 
the  cheapest  and  most  abundant  acids ;  that  dry  bones  could  be  a  magarine  of  nutriment  capaUe  of  pieseiia- 
lion  for  years,  and  ready  to  yield  up  their  sustenance  in  the  form  best  adapted  to  the  anmwrt  ot  life,  on  they 
plication  of  that  powerful  agent  steam,  which  enters  so  largely  into  all  our  processes,  or  of  aa  acid  at  once  cheap 
and  durable ;  thus,  sawdust  itself  is  susceptible  of  conversion  into  a  substance  bearing  no  remote  analogy  ts 
brMd,  and  though  less  palatable  than  that  of  flour,  yet  no  way  disagreeable,  and  both  wholesome  and  digvst 
ible,  88  well  as  highly  nutritive  V* 

Notwithstanding  these  announcements,  however,  it  is  but  just  to  add,  that  some  persons  think  it  poasiUs 
that  the  apparently  nutritive  properties  of  lignin,  as  treated  by  Professor  Auchtenrieth,  might  have  been  paitly 
owing  to  some  starch  which  generally  accompanies  the  woody  fibre  ;  and  we  have  said  so  much,  rather  to  show 
dje  power  of  chemistry  as  applied  to  our  subject,  than  as  anything  of  great  practical  aOvmntage. 

Sect  IX. — vegetable  jelly. 
2310.  Several  vegetables,  but  particularly  ripe  fraits,  as  currants  and  gooseberriea, 
yield  a  juice  by  pressure,  which,  when  carefully  evaporated  at  a  temperature  of  900^  the 
concentrated  portion  of  it  concretes  into  a  tremulous  gelatinous  mass,  quite  distinct  from 
animal  gelatin,  and  from  gluten,  as  it  contains  no  nitrogen.  This  substance  >s  weH 
Known  by  the  name  of  jelly.    It  is  scarcely  soluble  in  cold  water,  but  very  soluble  in  hot 
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water,  and  when  oold,  again  coagulates  into  the  form  of  jelly.  When  long  boiled,  it  losea 
the  property  of  gelatinizing  by  cooling,  and  becomes  analogous  to  mucilage.  This  is  the 
reason  that,  in  making  cuYrant,  or  any  other  vegetable  jelly,  when  the  quantity  of  sugar 
added  is  not  sufficient  to  absorb  ail  the  watery  parts  of  the  fruit,  and,  consequently,  it  ia 
necessary  to  concentrate  the  liquor  by  long  boiling,  the  mixture  often  loses  the  property 
of  gelatinising,  and  the  jelly,  of  course,  is  spoiled.  Vegetable  jelly  exists  more  or  less 
in  ail  ripe  acid  fruits,  as  the  orange,  lemon,  gooseberry,  &c.  It  is  considered  very  anal- 
ogous to  gum  with  yegetable  acid. 

To  procure  the  jelly  free  from  the  acid,  if  the  jelly  which  has  gelatinized  be  put  into  a 
sieve,  the  acid  gradually  filters  through,  and,  by  washing  with  water,  may  be  separated, 
leaving  the  jelly  pure ;  this  will  dry  into  a  hard  mass,  not  very  different  from  gum. 
Braconoot,  who  first  observed  this  fact,  proposes  the  name  of  pectin  for  the  substance. 

Sect.  X. — ^vboxtablb  oils. 

2311.  0Ui9  distinguished  hy  its  peculiar  unctuous  feelyhy  its  inflammahility,  and  refusing 
tondx  tpith  water.  Animal  oil  has  been  described  as  "  F^,"  Chap.  II.,  Book  VII.  The 
vegetable  oils  are  divided  into  fixed  and  volatile.  They  are  called  fixed  when  the  greasy 
stain  which  they  give  to  paper  does  not  disappear  on  the  application  of  heat,  and  when 
they  do  not  rise  in  distillation  at  the  temperature  of  boiling  water.  Volatile  oils  are  those 
whose  stain  on  paper  disappears  with  a  gentle  heat,  and  which,  when  distilled  with 
water,  rise  at  the  temperature  of  212^.  The  fixed  vegetable  oils  form  a  numerous  and 
important  class. 

2212.  Fixed  Vegetalie  Oiif.—These  exist  ready  formed,  and  nn combined  with  any  other 
substance,  in  the  kernels  of  many  seeds.    They  are  also  found  in  the  roots,  bark,  and 
wood;  but  (here  they  are  intimately  combined  with  other  principles  of  the  plants. 
These  are  usually  procured  from  the  seeds  and  kernels  of  plants  by  pressure ;  hence 
tbey  are  often  called  expressed  oils.    The  substances  are  put  into  bags  of  hemp  or  hair 
cloth,  and  subjected  to  the  action  of  pressing-mills,  at  first  without  heat ;  what  is  ex- 
pressed first  is  the  purest  oil,  and  is  called  cold  drawn ;  afterward  some  heat  is  applied, 
by  which  a  second  quantity  is  obtained  of  an  inferior  kind.    By  this  process  some  mu- 
cilage-is  pressed  out  together  with  the  oil ;  and  as  this  deteriorates  the  quality  of  the 
oil,  it  is  afterward,  but  with  some  difficulty,  separated,  and  the  oil  is  said  to  be  purified. 
Fixed  oils,  when  perfectly  pore,  are  quite  transparent,  either  colourless,  or  of  a  pale 
yellowish  or  greenish  tinge,  and  without  smell  or  taste  \  when  they  possess  these  in 
their  ordinary  state,  it  is  owing  to  the  muoilage  and  other  matters  mingled  with  them. 
They  are  usually  fluid,  but  of  thickish  consistence,  and  they  congeal  at  moderately  low 
temperatures ;  some  are  naturally  concrete.    They  combine  readily  with  alkali,  forming 
soaps. 

Fixed  oils  do  not  boil  by  being  converted  into  vapour  until  they  are  heated  to  600^. 
When  a  sufficient  heat  is  applied,  and  vapour  is  formed  and  then  condensed,  the  con- 
densed oil  is  found  to  have  had  its  properties  altered :  it  has  become  more  limpid  and 
Tolati\e,  baving  lost  some  of  its  carbon.  When  expressed  oils  are  exposed  to  a  warm 
atmosphere,  they  gradually  acquire  a  sharp  taste  and  smell,  and  become  thick.  This 
change  is  termed  ranadity,  and  is  owing  to  their  absorbing  oxygen. 
3313.  Fixed  vegetable  oils  are  subdivided  into /a/  and  drying  oils. 
33 J  4.  Fat  vegetoMe  oils  are  those  which  will  not  dry  or  become  hard  of  themselves 
when  spread  on  any  substance,  but  remain  always  liquid,  or  soft  and  greasy,  in  the  ordi- 
nary temperature  of  our  climate.  Fat  oils,  in  general,  will  not  unite  with  water  alone ; 
yet,  l^  the  addition  of  mucilage  or  sugar,  they  mix  with  it  by  agitation,  and  such  mix- 
tores  axe  called  emadsions.  These  oils  require  to  be  heated  to  6^*^  before  they  boil,  and 
do  not  inflame  until  their  temperature  is  elevated  to  this  point.  When  exposed  to  the 
air,  tb^  becoaie  Inore  viscid,  and  acquire  a  degree  of  rancidity ;  but  when  fresh,  they 
hare  littJe  or  no  smell ;  they  are  never  perfectly  transparent,  but  have  always  a  slight 
yellowish  or  greenish  tinge.  The  principal  fat  vegetable  oils  in  use  with  us  as  food  are 
lAire  oU,  rape-seed  oil,  and  almond  oil :  others,  employed  by  us  only  for  procuring  light, 
as  palm  oil  and  cocoanut  oil,  have  been  described  in  Chap.  11.,  Book  IV.,  "  On  Artificial 
fnuminatioD." 

3315.  Okve  oil  is  so  useful  in  domestic  economy  as  to  demand  more  attention.  The 
description  of  the  olive,  from  the  pulpy  part  of  which  it  is  obtained,  will  be  given  ia 
Chapter  IX.,  on  "  Fruits.'*  Olive  oil  is  brought  to  us  from  Italy,  Spain,  and  the  loniaa 
hlanda,  but  chiefly  from  the  first  of  these  countries.  The  best  oil  known  in  our  mar- 
kets is  made  in  Florence  and  Lucca,  and  comes  from  Leghorn ;  but  most  of  our  olive  oil 
ia  Neapolitan,  produced  in  the  provinces  of  Puglia  and  Calabria  Ultra,  and  called  GalipoU 
oil,  from  the  place  whence  it  is  exported.  A  great  deal  is  used  by  the  wool  manufacto- 
rars.    It  Is  produced  in  the  following  manner : 

The  oil  is  contained  in  the  pulpy  outside  of  the  fruit,  whereas  most  other  fruits  have 
Cheir  oil  in  the  nuts  or  kernels.  The  olives  are  gathered  ripe  in  November,  and  imme- 
diaiely  braised  in  a  mill,  the  stones  of  which  are  set  wide  enough  not  to  crush  the 
kernel ;  the  pulp  is  then  subjected  to  the  press  in  bags  mads  of  rushes.    By  the  first 
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gentle  pressure  the  best,  or  virgin  oil,  is  obtained ;  and  by  increasing  the  pressure  m 
as  to  break  the  kernels,  at  the  same  time  moistening  the  residuum  with  water,  and 
applying  sometimes  a  slight  degree  of  heat,  a  second  quality  is  procured,  which,  though 
mixed  with  the  water,  on  being  suffered  to  remain  undisturbed,  soon  separates,  aod| 
although  inferior  to  the  first,  is  still  fit  for  the  table.  Sometimes  a  third  quality  is  pro- 
duced by  boiling  the  pressed  cakes  in  water,  and  skinrniing  off  the  oil ;  this  is  used  b| 
the  soap-boiler  and  other  manufacturers.  Much  depends,  not  only  on  the  quality  tif  the 
fruit,  but  also  on  its  being  exactly  in  the  proper  degree  of  maturity ;  if  not  sufficient!; 
ripo,  the  oil  has  a  bitterish  taste ;  if  too  npe,  the  oil  is  fatty.  After  the  oil  baa  been  ex- 
pressed, it  is  necessary  that  it  be  separated  from  the  mucilaginous  matter  that  accompa- 
nies it.  For  this  purpose  it  is  suffered  to  rest  till  the  mucilage  and  impurities  subeidei 
and  the  oil  is  found  upon  the  top.  If  it  be  immediately  put  carefully  into  clean  glaa 
flasks,  and  secured  from  the  air,  it  undergoes  no  farther  change.  The  common  oil  pat 
into  casks  cannot  be  preserved  above  a  year  and  a  half  or  two  years.  The  oil  used  fur 
the  table  is  sometimes  adulterated  with  poppy  oil.  This  fraud  may  be  detected  by  ex- 
posing the  oil  to  a  freezing  cold :  the  olive  oil  will  congeal,  while  that  of  poppies  will 
remain  fluid.  But  a  contamination  of  a  pernicious  kind  hy  lead  is  said  to  occur  from  its 
having  been  kept  in  leaden  cisterns,  either  in  Spain,  where  this  is  practised,  or  in  this 
country.  Good  olive  oil  should  be  inodorous,  insipid,  soil,  and  affreeable  in  the  mouth. 
Its  analysis,  according  to  Gay  Lussac  and  Thenard,  is,  in  100,  caroon,  77-21 ;  hydrogeO} 
13-3 ;  oxygen,  9-4. 

3316.  Rape-seed  oil  is  extracted  from  the  Brassica  napua  and  eampestria.  It  is  made 
chiefly  in  Flanders,  where  it  is  used  for  the  table,  and  is  said  to  be  employed  for  adul- 
terating olive  oil ;  but  though  very  pleasant  when  quite  fresh,  it  is  liable  to  become 
rancid. 

2317.  Almond  Oil, — ^This  oil  being  united  to  much  albuminous  and  mocilagiuous  mat- 
ter, easily  mixes  with  water,  and  forms  emulsions,  for  which  purpose  it  is  much  em- 
ployed in  phannacy.  The  oil  is  obtained  by  expression  from  the  fruit  of  the  almond- 
tree  {Amygduhu  communis).  When  pure,  it  is  perfectly  inodorous,  and  of  an  agreeable 
taste. 

2318.  Castor  oUf  obtained  from  the  seed  of  Acinus  communis^  or  Palma  Cbrisli,  is  used 
only  medicinally.  « 

1K319.  Many  fixed  vegetable  oUs  do  not  remain  liquid  in  our  ordinary  temperatures;  some 
of  them  are  called  vegetable  butters.  These  are  very  numerous ;  but  the  principal  ones 
known  to  us  are  palm  oil,  from  the  palm ;  cocoanut  oil,  from  the  kernels  of  the  coooanut  *, 
huter  of  cacao,  procured  from  the  kernels  of  the  Thtobrqma.  cacao,  or  chocolate  nuL  These 
oUs,  which  are  solid  with  us,  but  always  soil  or  liquid  in  warm  climates,  are  employed 
in  India  and  Africa  as  substitutes  for  butter  in  cooking,  and  also  for  making  candles. 
See  Book  IV.,  "  On  Artificial  Illumination." 

2320.  Drying  oils,  when  exposed  to  the  air,  acquire  a  pellicle  on  the  surface ;  and  if 
they  are  spread  in  a  very  thin  layer,  they  harden  and  become  solidi,  resembling  lesinouft 
bodies,  from  the  absorption  of  oxygen :  on  which  account  they  are  employed  to  mix  with 
colours  in  painting,  which  the  fat  oils  will  not  serve  for,  on  account  of  their  not  drying. 
The  principal  drying  oils  are  linseed  oil,  poppy  oil,  nut  oil,  hempseed  oil 

2321.  Linseed  oil,  from  the  seeds  of  the  flax  plant  {Linum  usiuHssimum  and  peretuu). 
The  seeds  are  generally  roasted  before  the 'oil  is  expressed,  for  the  purpose  of  drying 
up  the  mucilage  ;  it  is  only  used  in  oil  painting  and  in  varnishing. 

2322.  Poppy  oil,  extracted  from  the  seeds  of  Papaver  somniferum,  is  much  cuHirated 
in  France,  Holland,  and  Germany  for  this  purpose.  It  is  clear  and  transparent,  and 
dries  readilpr ;  it  is  therefore  employed  in  painting ;  when  pure,  it  is  without  taste  or 
odour.  It  IS  occasionally  also  used  for  the  same  purposes  as  olive  oil,  having  nooe  of 
the  narcotic  qualities  of  the  poj^y. 

2323.  Hempseed  oU,  made  from  the  seed  of  the  hemp  (Cannabis  saliva^  is  socnetimas 
employed  in  painting ;  but  in  Russia  it  is  extensively  used  as  food,  though  its  taato  is 
harsh  and  disagreeable. 

2324.  Nut  OU,  from  the  fruit  of  Corylus  avelana,  is  used  in  this  country  only  for  paint- 
ing ;  but  in  the  middle  departments  of  France  it  is  employed  as  a  seasoning  for  ibod ;  it 
Is  apt  to  become  rancid. 

2325.  The  drying  quality  of  these  oils  is  increased  by  boiling,  before  which  they  are  said 
to  be  raw.  The  method  of  boiling  for  this  puipose  nas  been  described  in  Book  I^  under 
"  House  Painting." 

2326.  Resins  and  natural  balsams  are  dissolved  hy  fat  oUs,  with  the  assistance  of  heat  | 
and  these  oils,  united  to  the  fixed  alkalies,  make  soap,  an  article  of  such  importance 
to  demand  a  separate  description  in  a  subsequent  part  of  this  work.    See  Book  XXII. 

2327.  Volatile  oils,  called  also  essential  oils,  are  obtained  from  variona  pails  of 
matic  plants,  as  the  flowers,  leaves,  bark,  wood,  and  roots,  rarely  from  the  seedSy  vrbidi 
mostly  contain  fixed  oils.  When  these  oils  exist  in  the  plants  in  great  abundance,  and 
are  contained  in  cells  near  the  surface,  tliey  are  sometimes  procured  bv  simple  expies* 
tion,  as  is  the  case  with  the  oil  which  lies  in  the  rind  of  oranges  and  lemons ;  but  thu 
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grealest  nmnber  are  procured  bj  distillatioo  as  they  me,  or  are  eoDverted  into  ▼apow 
at  the  aame  heat  as  water.  %l%*^ ;  hence  their  name  wflaHle ;  for,  as  we  stated,  the  fixed 
Otis  require  MO^  to  make  them  TolatUise  or  change  into  rapour.  The  parts  of  tbe  plant 
containing  the  rohittle  oil  are  pat  into  a  still  with  a  qoantity  of  water,  and  a  moderate 
heat  18  allied.  The  oil  is  separated,  rises  with  the  aqueous  vapour,  and  is  condensed 
with  it.  Most  of  these  oils,  being  lighter  than  water,  swim  upon  the  top ;  a  few  are 
hearier,  and  sink  to  the  bottom.  Tbe  Tolatile  oils  have  not  the  nnctnous  quality  of  the 
fixed  oils,  but  are  generally  as  liqiid  as  water,  though  a  few  are  somewhat  Tiscid.  They 
have  an  acrid  and  burning  taste,  and  an  odour  extremely  powerful,  often  very  fragrant ; 
the  delightful  odour  of  flowers  proceeds  from  the  evaporation  of  the  essential  oils,  which 
are  farmed  and  are  contained  in  their  cells. 

Tbey  are  soluble  in  strong  alcohol,  and  hence  the  esseneeM  of  perftimers ;  but,  on  add- 
faig  water  to  the  solution,  they  are  precipitated.  They  unite  with  water  in  a  small  quan- 
tity, which  takes  place  in  the  above-mentioned  process  of  distilling  them ;  and  this  union 
eonstitotes  the  distilled  waters  of  pharmacy.  From  their  great  v(^atility,  and  having  no 
fatty  qualities,  the  stain  which  they  make  on  paper  when  dropped  upon  it  disappears 
ahogether  wtien  heU  near  the  fire,  if  the  oil  has  been  quite  plire :  if  a  greasy  spot  re- 
main, it  has  been  mixed  with  fixed  oil. 

They  do  not  unite  readily  with  alkalies,  like  the  fixed  oils,  forming  a  species  of  soapy 
oompoaod  called  by  the  French  «avoiiu/e«.  When  exposed  to  the  air,  they  thicken  from 
the  absorption  of  oxygen.  The  most  abundant  and  useful  of  the  essential  oils  is  the  oil 
of  turpentine,  obtained  by  distillation  from  the  natural  juice,  in  which  it  is  combined 
with  resin  in  the  fir  tribe.  Most  of  these  oils  are  employed  in  pharmacy  or  as  perfumes. 
Among  the  latter  are  tbe  essence  of  jasmine,  violets,  roses,  bergamot,  Ac,  (See  farther, 
■•  On  Distilled  Waters  and  Oils,"  Chap.  III.,  Book  XX.)  Oil  of  turpentine  has  been  de- 
scribed in  Book  I.,  among  the  materials  for  painting. 

Sect.  XI. — vbgbtabls  wax. 

E3S8.  A  tpeeiet  of  yfose  is  a  froduet  of  the'  wgtUMe  kitwdam,  and  may  be  extracted  in 
coosiderabie  quantities  from  various  plants.  The  varnish  which  appears  upon  the  snr- 
&ee  of  many  leaves  consists  of  this  substance,  and  it  is  found  afoo  in  the  pollen  of 
lowers,  from  which,  and  its  analogy  to  the  honeycomb,  it  has  been  supposed  that  the 
bees  only  collect  their  wax  from  the  vegetable  kingdom  ;  but  it  has  been  shown  by  Op- 
perman  {Ann.  de  Chim.,  xlix.,  340)  that  animal  and  vegetable  wax  diflfer  somewhat  m 
Iheir  constituents  -,  and  Huber  found  that  bees  made  ^x  when  fed  upon  sugar  only. 
Hunter  also  pointed  oat  that  the  substance  which  the  bees  procure  from  the  pollen  is 
■ot  wax,  but  a  substance  which  they  gather  for  the  bee-maggots,  and  called  bee-hread. 
Bees'  wax,  therefore,  is  an  animal  substance  secreted  from  the  organs  of  the  bee,  as 
has  been  mentioned  under  **  Artificial  Ilhimination.'* 

2339.  VegtuMe  wax  may  U  regarded  a»  a  fat  ot/,  having  become  concrete  by  tbe 
aheerption  uf  oxygen  in  a  natural  state :  accordingly,  we  find  in  difl!*erent  vegetables 
vaffknia  degrees  between  oil  and  solid  wax,  which  constitute  the  vegetable  lmUer$, 
ss  the  butter  of  cacao;  when  they  become  more  solid,  they  are  called  vegetable  tal- 
Ipv,  9B  tbe  tallow  of  croton ;  when  it  is  very  solid,  it  takes  the  name  of  wax,  as  the 
mtmrtie  wax  of  America,  extracted  from  the  seeds  of  Myriea  cgrifera^  and  the  pela  of  the 
Chii 


Tbe  varieties  of  vegetable  wax  employed  in  artificial  illumination  have  been  aheady 
Bseribed  in  Chap.  XL,  Book  IV. 

SbCT.  XII. — KESIN. 

2330.  Rems  are  Molid  subttaitees  of  vegetable  origin,  highly  inflammable,  giving  much 

by  combustion ;  insoluble .  in  water,  but  soluble  in  essential  oils  and  in  alcohol. 

They  are  supposed  to  be  volatile  oil  saturated  with  ox^en,  in  the  same  manner  as  wax 

is  thought  to  be  fixed  oil  with  oxygen.    They  often  exude  spontaneously  from  trees, 

sometimes  from  their  artificial  wounds,  and  are  generally,  at  first,  combined  with  volatile 

oil,  from  which  they  may  be  separated  by  distillation     Common  resins  may  furnish  a 

good  example  of  this.    Every  one  has  seen  a  yellow,  transparent,  highly  viscous  sub- 

srtaoce,  called  turpentine,  occasionally  exuding  from  deal  or  fir.    This  substance  consists 

of  Che  essential  oil  of  turpentine  holding  in  solution  common  resin.    Large  quantities 

of  this  are  produced  from  the  Pinus  9^ve$tri»,  or  Scotch  fir,  in  the  north  of  Europe, 

where  tkere  are  vast  forests  of  it;  and  by  distillation  the  common  oil  of  turpentine 

{improperif  called  spirit)  is  drawn  ofiT,  leaving  behind  masses  of  the  yellow  resin  in  the 

solid  state.      Venice  turpentine  is  procured  from  the  larch  {Pinue  larix).     Tar  and  pitch 

are  also  made  from  the  pine  and  fir  tribe ;  but  te  form  tar,  the  logs  of  wood  are  cut 

down  and  exposed  to  a  strong  heat  in  tar-furnaces,  by  which  the  turpentine  is  partly 

decomposed  and  converted  into  an  etn^reumatio  pitchy  oil,  called  tar ;  and  the  latter, 

when  inspissated  by  boiling  it,  pitch.    The  term  gum  is  improperly  applied  to  many  suh- 

stances  which  are  resins,  as  gum  mastic,  gum  sandaracb,  gum  copal,  dtc.    Gums  ars 

folnble  in  water,  while  these  substanc^es  are  not,  but  only  in  spirits  ot  wine. 

S331.  Chem  resina  ari  substances  intermediate  between  gums  and  resi&o.    If  th^  be 
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digested  in  water,  the  gum  dissolves  and  leaves  the  resin ;  and  when  they  ate  digested 
in  spirits  of  wine,  the  resin  dissolves  and  leaves  the  gum.  If  they  are  digested  in  a 
mixture  of  alcohol  and  water,  great  part  of  both  resin  and  gum  is  dissolved.  Under 
gum  resins  are  comprehended  aloes,  asafoetida,  gamboge,  myrrh,  guaiacmn,  dee. 

2332.  Balsdnu  are  both  fluid  and  solid.  They  consist  of  resin,  volatile  oil,  and  ben- 
Boic  acid,  without  the  last  of  which  they  are  not  balsams.  The  terms  Canada  bdnm 
and  copaiva  baUam  are  improper  and  obsolete,  these  substances  not  being  balsams.  Ba^ 
zoin,  tolu,  Penunan  baUamsj  are  real  balsams. 

Sect.  XIII.^-caiiphob. 

2333.  Camphor  appears  to  possess  some  of  the  properties  of  a  concrete  volatile  oH; 
but  it  is  a  matter  qnite  distinct  from  all  other  bodies.  It  is  solid,  white,  and  transpa- 
rent ;  friable,  but  not  easily  pulverized ;  has  a  peculiar  penetrating  fragrant  odour,  and 
a  bitterish  acrid  taste,  .followed  by  a  sensation  of  coldness  in  the  palate.  It  is  extreme* 
ly  volatile  and  combustible,  giving  out  much  smoke,  swims  on  water,  and  is  seareelj 
dissolved  by  it,  though  it  is  easily  by  alcohol. 

Camphor  exists  in  a  greater  or  less  quantity  in  the  roots,  branches,  and  leaves  of 
many  plants,  particularly  in  the  essential  oils,  as  the  oils  of  rosemary,  marjoram,  sage, 
and  lavender.  But  what  is  brought  to  this  country,  and  used  in  medicine,  is  proeared 
by  distillation  from  tlie  roots  and  smaller  branches  of  the  Laurus  campkora  and  Surntr 
trensis.  From  its  volatility,  it  is  soon  dissipated  when  exposed  to  the  air ;  and  if  ea- 
closed  in  a  glass  vessel,  its  vapour  crystallizes  on  the  inside.  When  thus  diffused 
through  the  air,  it  acts  as  a  poison  to  many  insects ;  hence  its  use  in  defending  dotbes 
from  moths.  It  is  poisonous  to  aU  animals  taken  into  the  stomach  in  large  quantities, 
although,  like  many  other  poisons,  it  is  useful  in  very  small  quantities  whea  empkiyed 
medicinally. 

Sect.  XIV. — tannin,  oe  tannic  acid. 

2334.  Tannic  add  has  been  frequently  na^i/hed  the  astringent  principU^  and  is  very  abun- 
dant in  the  barks  of  trees,  and  in  all  plants  that  are  of  an  astringent  nature.  It  exisis 
abundantly  in  the  bark  of  oak,  and  in  large  quantity  in  the  excrescences  called  gall-nuts 
on  several  species  of  oak.  It  is  found  also  plentifully  in  tea.  sumach,  and  whortleber- 
ries ;  but  in  these  it  is  always  associated  with  gallic  acid :  in  catechu  and  cinchona  baik 
it  exists  in  the  greatest  abundance,  and  without  gallic  acid.  When  tannic  acid  is  pre- 
pared quite  pure,  it  is  highly 'astringent,  and  soluble  both  in  water  and  alcohol.  It  is 
white,  and  without  odour,  but  on  exposure  to  air  it  becomes  hrown,  as  it  is  generaDj 
seen.  Though  it  is  itself  soluble  in  water  and  alcohol,  it  has  the  useful  property  of 
forming  with  gelatin  a  compound  not  soluble  in  water ;  in  fact,  rendering  gelatin,  wfaiefa 
is  a  very  soluble  substance,  insoluble ;  hence  the  use  of  bark  in  making  leather. 

2335.  To  make  leather,  skins,  which  consist  almost  entirely  of  gelatin,  are  steeped  in 
the  tan-pit  with  a  quantity  of  bark,  chiefly  of  the  oak ;  they  thus  becnme  eonverted, 
by  combination  with  the  tannin,  into  a  substance  insoluble  in  water,  and  this,  after  going 
through  certain  operations,  constitutes  that  useful  material,  leather,  which  is  no  longer 
liable  to  putrescence.  A  great  deal  of  tannic  acid  exists  also  in  red  port  and  in  coffee. 
Dr.  Thomson  is  of  opinion  that  tannic  acid,  like  most  other  vegetable  substances,  is  sos- 
ceptible  of  different  modifications,  and  that  what  is  procured  from  difl^erent  plants  is  noC 
exactly  of  the  same  quality  independently  of  the  quantity.  100  parts  of  tannic  acid  are 
composed  of  carbon,  6269 ;  oxygen,  43-45 ;  and  hydrogen,  3-86.  By  some  it  is  arnnged 
among  the  vegetable  acids. 

Sect.  XV. — coLonBiNO  haTteb. 

2336.  Peculiar  substances  exist  in  vegetables  called  colouring  matter ;  but  this  rardf 
or  never  occurs  in  an  insnlated  state,  being  always  attached  to  some  other  proximate 
principle,  such  as  mucilaginous,  resinous,  or  other  substances,  by  which  their  solubility  is 
affected.    For  these,  see  Chap.  XI.,  Book  XVII., ''  Dyeing." 

Sect.  XVI. — vegetable  acids. 

2337.  Acids  form  a  doss  of  substances  having  peculiar  propertie*.  They  ara  sour  to  tk 
taste,  and  they  change  vegetable  blues  to  red.  The  latter  property  is  the  surest  and  most 
delicate  test,  for  it  may  happen  that  an  acid  may  be  diluted  so  much  with  water  that  its 
sourness  is  not  sensible  to  the  taste ;  but  if  a  litUe  of  the  decoction  of  red  cabi^age,  whick 
is  blue,  be  dropped  into  it,  the  colour  will  instantly  be  changed  to  red :  or,  if  pieces  of 
paper  died  with  vegetable  blue  be  dipped  into  a  liquid  supposed  to  contain  an  acid,  the 
same  change  will  be  effected.  Paper  coloured  blue  by  litmus  is  kept  by  chemists  for  ihia 
purpose,  under  the  name  of  litmus  test  paper. 

2338.  Another  property  possessed  by  acids  is,  that  when  they  are  united  to  an  alkali,  sails 
are  formed  that  are  neither  acid  nor  alkaline,  and  hence  called  neutral  salts.  The  aeid 
and  alkali  in  this  case  are  said  to  neutralize  each  other. 

2339.  Of  acids,  some  are  formed  by  chemical  action  anong  mineral  bodies,  as  nitik 
aeid,  sulphuric  acid,  dec. ;  these  are  called  mineral  acids ;  but  at  |>resent  we  propose  oo» 
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■idering  only  sachof  the  TefetaUo  aoids  as  exist  ready  forawd  in  plants,  and  which  enter 
into  the  composition  of  materials  employed  as  food. 

2340.  T^e  researches  of  modem  chemistry  of  late  have  greatly  added  to  the  numbei 
of  Tegetsble  acids ;  but  some  are  extremely  rarci  and  could  only  fiod  a  place  iu  a  system 
3f  chemistry  which  should  contain  an  account  of  every  known  substance.  The  follow- 
ing are  the  principal  vegetable  acids :  acetic  acid,  malic  acid,  citric  acid,  tartaric  acid, 
oxalic  acid,  and  gallic  acid. 

2341.  Aeeik  dcid  exists  ready  formed  in  the  juices  of  many  plants,  either  in  a  separate 
or  free  state,  or  combined  with  lime  or  potash,  forming  salts.  It  is  an  abundant  product 
of  the  acetous  fermentation,  and  it  is  also  formed  by  the  destructive  distillation  of  vege- 
tables, as  in  the  case  of  wood  vinegar.  Common  vinegar  is  an  impure  acetic  acid ;  but 
this  being  an  article  of  great  importance,  it  will  be  treated  of  at  large  in  another  part  of 
this  work.    See  Chap.  VI.,  Book  VII. 

2342.  Malic  Acid. — This  acid  derives  its  name  from  the  apple,  in  which  it  abounds, 
particularly  before  they  are  ripe :  it  is  likewise  found  in  many  other  fruits,  together 
with  other  vegetable  acids,  and  is  almost  the  only  one  in  the  service-tree  (Sorhu  au- 
cvporui),  from  which  it  is  sometimes  called  the  sorbic  acid.  When  pure  it  is  exceed- 
ingly sour. 

2343.  Citric  Acid. — ^This  acid  existe  naturally  in  many  acidulous  fruits,  but  in  the 
greatest  quantity  in  the  juice  of  the  lime  and  lemon,  from  which  it  is  now  obtained  pure 
in  a  crystalUzed  state.  The  crystals  are  transparent ;  if  kept  dry,  they  may  be  pre- 
served for  any  length  of  time,  and  are  sometimes  employed  as  a  substitute  for  lemon- 
juice. 

2344.  Tartaric  Add. — ^Tliis  exists  in  several  acidulous  fruits,  particularly  the  grape 
and  the  tamarind,  but  always  combined  with  lime  or  potash ;  and  these  combinations 
are  neutral  salts,  called  tartrates  of  lime  or  of  potash.  The  juice  of  the  grape  is  remark- 
able for  containing  abundance  of  the  bitartrate  of  potash ;  and  during  the  process  of 
making  wine  this  salt  is  deposited  in  the  form  of  a  hard  crust,  and  particularly  on  the 
sides  and  bottom  of  the  wooden  casks  in  which  the  wine  is  kept  to  depurate.  This 
sabstance  is  called  tartar^  and  being  impure,  and  coloured  by  the  wine,  it  is  dissolved 
and  purified ;  it  is  then  white,  and  becomes  the  acidulous  substance  called  cream  of  tar' 
tar  of  the  shops.  From  this  the  pure  tartaric  acid  is  prepared  by  separating  the  potash 
from  it  by  a  chemical  process.  When  the  tartar  of  the  wine-casks  is  burned  to  ashes, 
the  tartaric  acid  is  driven  off,  and  the  potash  remains,  which  was  formerly  known  under 
the  name  of  salt  of  tartar. 

2345.  Oxalic  Acid. — ^This  acid,  so  violent  a  poison  in  its  pure  state,  abounds  in  wood 
sorrel  {Ozalis  acttoatUa)  \  but  it  is  there  combined  with  a  small  quantity  of  potash,  and  in 
that  case  it  is  not  poisonous.  When  thia  salt,  the  oxalate  of  potash,  has  been  prepared 
from  sorrel,  it  is  sometimes  sold,  under  the  improper  term  of  aaJU  ofUnumst  for  taking  out 
iron  moulds  and  ink  spots,  for  which  purpose  it  answers  equally  well. 

The  resemblance  of  oxalic  acid  to  Epsom  salts  has  occasioned  many  fatal  mistakes. 
In  cases  of  poisoning  by  this  substance,  the  best  antidote  is  chalk  or  whiting  mixed  with 
water,  which  is  preferable  to  emetics,  or  potash,  soda,  or  magnesia,  which  have  been 
also  employed.  Oxalic  acid  is  easily  distinguished  by  its  strongly  add  taste  (and  it  may 
be  tasted  without  danger),  whereas  Epsom  salts  have  a  Utter  s^ine  taste. 

2346.  Gallic  Add.— This  acid  is  found  in  the  bark  of  many  trees,  and  in  gall  nuts,  but 
always  associated  with  tannin,  or  tannic  acid,  already  described.  It  has  but  a  very 
weakly  acid  taste,  and  is  astringent  and  bitter.  It  is  particularly  remarkable  for  striking 
a  deep  blaish-bJack  with  iron,  and  from  this  property  it  forms  the  basis  of  writing  ink. 

2347.  Prussic  Add. — ^This,  in  modern  chemistry,  is  called  the  hydrocyanic  acid ;  but  it 
is  still  popularly  known  by  its  former  name,  which  was  derived  from  its  being  a  constit- 
uent of  the  pigment  Prussian  blue.    It  is  one  of  the  most  virulent  poisons  known,  a  drop 
or  two  laid  on  the  tongue  being  sufficient  to  occasion  death ;  but,  like  most  poisons,  when 
employed  in  very  minute  quantities,  it  is  a  useful  medicine.    It  is  introduced  here  only 
to  correct  a  general  opinion  respecting  it,  which  now  proves  to  be  erroneous,  in  conse- 
quence of  the  recent  discoveries  in  vegetable  chemistry.    Although  Prussic  acid  is  pro- 
cared  by  the  distillation  of  the  leaves  and  kernels  of  the  Prurms  LMuro-cerasus,  or  cherry 
Jaurel,  peach,  and  bitter  almond,  it  does  not  exist,  as  has  been  supposed,  ready  formed  in 
these  vegetahlea.    They  only  contain  the  ultimate  components  called  amygdaliih  said 
emulsin,  irom  which  Prussic  acid  is  formed  by  their  mutual  action  and  that  of  water  du- 
ring  the  pAcess  of  distillation.    By  this  process,  a  poisonous  essential  oil,  called  by 
cbenusts  kydmret  of  bcrtgueli,  is  likewise  formed  from  the  same  ultimate  components ; 
and  it  is  to  this  essential  oil,  and  not  to  the  Prussic  acid,  that  the  odour  of  the  peach- 
Uoesom  is  owing.    Prussic  acid,  therefore,  being  merely  the  product  of  a  process,  can- 
not be  considered  as  one  of  the  proximate  principles  of  vegetables.    See  farther,  in  the 
description  of  the  "  Cherry"  and  "  Peach,"  Chap.  IX.,  Book  VII. 

Tlie  composition  of  hydrocyanic  acid  is  very  different  from  acids  in  general ;  instead 
ot*  oxjgea.  hydrogen  is  its  acidifying  principle :  it  is  composed  of  hydrogen  and  a  gaseoui 
bodv  called  cyanogen,  the  latter  consisting  of  nitrogen  and  oxygen. 
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SbCT.  XVII. — 'VBOtTABLS  ALKALZM. 

2348.  Alkalies  constUuU  a  peculiter  doss  of  bodies^  which,  howerer,  it  is  diffieak  ti 
define  accurately.  They  are  distinguished  by  a  peculiar  nausedut  taste,  calUd  aikdim^ 
and  which,  as  it  cannot  be  described,  may  be  understood  by  tasting  carbonate  of  soda : 
they  change  regetabie  blues  green,  and  yellow  ones  to  brown,  and  they  neutralize  a 
destroy  the  action  of  acids,  and,  consequently,  restore  the  blue  colour  of  such  Tegetabk 
solutions  as  have  been  rendered  red  by  them.  The  most  convenient  tests  for  an  alkali 
are  slips  of  paper  dyed  yellow  with  turmeric,  and  sold  for  the  purpose  by  chemists :  if 
put  into  any  liquid  containing /ree  alkali,  they  will  be  changed  to  brown. 

2349.  Formerly  there  were  but  three  alkalies  known :  soda,  called  mineral  alkali;, 
potash,  the  vegetable  alkali ;  and  ammonia,  the  vaiatile  alkali :  the  first  two  were  na- 
med, also,  fixed  alkalies.  The  terms  mineral  alkali  and  vegetable  alkali,  though  foraierly 
employed,  and  constantly  met  with  in  old  books,  and  therefore  introduced  here,  are  now 
laid  aside  as  not  applicable,  since  both  of  them  are  found  in  abundance  in  the  mineral 
and  in  the  vegetable  kingdoms.  The  two  mineral  alkalies,  soda  and  potash,  have  for 
their  bases  peculiajr  metals,  called  sodmm  and  potassium ;  these  alkalies  are,  in  fact, 
ozydes  of  the  metals. 

2350.  What  are  in  modem  chemistry  denominated  the  vegetable  alkalies  aire  certain  sob- 
stances  existing  in  plants  that  are  possessed  of  alkaline  properties ;  bnt  they  are  very 
different  from  the  fixed  alkalies  just  mentioned,  for  they  do  not  consist  of  metallic 
bases,  but  are  composed  of  the  usual  elements  of  which  vegetables  are  formed,  h  ta 
interesting  to  observe  that,  in  all  these  vegetable  alkalies,  as  has  been  already  noticed, 
nitrogen  is  fpund  in  considerable  proportion,  contrary  to  what  is  the  case  in  the  other 
proximate  principles  of  the  vegetable  kingdom. 

Soda  and  potash,  though  differing  altogether  from  these,  being  metallic  oxydes,  oceor 
in  abundance  in  plants ;  and,  although  they  do  not  come  under  the  denomination  ot 
vegetable  alkalies,  as  the  term  is  now  understood  by  chemists,  yet  we  feel  it  will  be 
useful  to  describe  them  in  this  place  as  constituents  of  vegetables,  premising  that  tbej 
must  not  be  confounded  with  those  vegetable  alkalies  which  are  not  metallic  oxydes. 

8351.  Soda  was  called  the  mineral  alkali  because  it  was  originally  dug  up  oat  of  the 

ground  in  Africa  and  other  countries ;  this  state  of  carbonate  of  soda  is  called  natron. 
ut  carbonate  of  soda  is  likewise  procured  from  the  combustion  of  marine  plants,  or 
such  as  grow  on  the  seashore.  Kelp  is  a  substance  produced  by  the  burning  of  the 
fucus  or  other  sea-weeds,  and  contains  much  impure  soda ;  it  is  used  in  making  glass 
and  soap.  Barilla^  a  purer  kind  of  the  same  substance,  is  made  by  burning  tbe  Salsola 
soda,  a  plant  that  grows  abundantly  at  the  seaside  in  Spain.  These  carbonates  of  soda, 
when  purified,  are  much  in  request  by  the  laundress.  (For  its  use,  see  Book  AXII.f 
**  Economy  of  the  Laundry.")  Pure  carbonate  of  soda  is  employed  for  making  effer- 
vescing draughts  with  lemon  juice,  citric  acid,  or  tartaric  acid.  Soda,  deprived  of 
carbonic  acid  and  every  other  substance  by  a  chemical  process,  is  catted  caustic^  or  pure 
soda.  Common  salt  is  muriatic  acid  and  soda,  or  muriate  of  soda,  according  to  the 
late  nomenclature  of  chemistry ;  but  at  present  it  is  considered  to  be  chloride  of  sodium, 
or  the  elementary  principle  chlorine  united  to  the  metal  sodium ;  consequently,  having  no 
oxygen  in  its  composition.  It  is  remarkable  that  the  metal  sodium  is  never  met  with 
by  itself  in  nature  ;  having  so  greedy  an  attraction  for  oxygen,  that  when  procured  pure 
by  art  it  falls  into  the  state  of  an  oxyde  in  a  short  time ;  and  this  oxyde  is  eaustie pofatL 

2363.  Polask  teas  formerly  called  the  vegetalle  alkali^  because  it  was  obtained  from  the 
ashes  of  land  vegetables.     When  the  ashes  are  mixed  with  water,  the  potash  is  dissolv- 
ed, and  the  earths  and  impurities  settle  to  the  bottom.    This  water  is  then  evaporated 
by  boiling  in  iron  vessels  ;  and  the  solid  substance  tiiat  remains  is  the  potash  of  com- 
merce, so  called  from  the  maimer  of  its  production.    When  this  is  strongly  heated  in  a 
furnace,  it  becomes  whiter,  and  is  then  pcarlash.    These  substances,  however,  are  not 
the  pure  alkali  or  potash ;  for  they  are  thus  united  to  carbonic  acid,  being,  in  fact,  carhe-' 
note  of  potash.    Potash  deprived  of  the  carbonic  acid  by  another  process  is  called  caustic 
potash,  which  instantaneously  acts  upon  and  corrodes  animal  substances,  and  is  used 
by  surgeons  in  their  operations.    United  to  carbonic  acid  in  the  usual  way,  it  is  called 
mild  potash,  and  still  preserves  somewhat  of  cansticity,  as  may  be  observed  from  its 
effects  upon  the  skin  in  washing.     Potash,  both  mild  and  caustic,  is  an  extremely  osefol 
material,  being  employed  in  medicine,  and  for  domestic  purposes  in  a  great  variety  d 
ways,  which  will  be  described  under  then'  several  heads.    Potash  is  also  extensively 
employed  in  the  manufacture  of  soapi  in  bleaching,  scouring  wool,  (Sec.    It  is  principal^ 
manufactured  in  America,  Russia,  and  Poland,  where  the  vast  forests  furnish  an  inex- 
haustible supply  of  ashes.    Smatt  quantities  are  also  made  here  in  country  places  from 
the  burning  of  vegetables,  particularly  fern  in  mountainous  districts ;  and  loood  ashes  of 
any  kind  contain  potash,  to  which  they  owe  their  detergent  quality.     Salt  of  tartar  has 
been  mentioned  as  an  impure  carbonate  of  potash.    See,  farther,  Book  XXTI.,  **  Econo- 
my of  tbe  Laundry." 

^MUI.  We  will  now  say  something  of  the  most  remarkable  of  those  substances  to 
which  the  term  vegetable  alkalies  is  at  present  restricted. 
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Ill0  nsrootic  priaciptetnd  whick,  if  taken  in  « laxfe  qoaatttx,  oeoMiou  death.  llUe  prlim]ri*  ^  Uteqr  be«B 
^etttohed  froiBell  oUien,  and  named  Morphia,  from  Morpheoa,  the  god  cf  deep.  It  i>  now  aeoertained  thai 
teorphia.  if  employed  as  a  medidoe  in  lieu  of  opium,  prodooea  the  soothiof  eneota  of  that  dinf  withoat  tht 
5Maal  fereriah  axdteaieBt,  heat,  and  headache. 

1355.  Qrona  cid  (XartwiMi.— Theee  alkaline  aiUwtancea  are  anppoaed  to  eontaia  the  fehnfan  virtoeo  el 
-Peniviaa  bark,  firom  whieh  they  are  •xtiaeted.    United  to  ralphurio  add,  fonaflic  aalphate  of  ^ouiia  and  da 
ehonia,  they  are  ooaaidered  as  more  efBcacioae  than  the  bark  itself. 

S366.  Sfaydhwa,  a  sobataiioa  extremely  pdsoooae,  is  extracted  from  the  fruit  of  the  Nmat  wamica,  St.  IgM^ 


tittsV  bean,  aad  ether  plants  of  the  ganns  Strydinoa. 

S337.  Vtrmtria,  aaoumr  pdsonoas  snbetanea  fcmnd  in  the  root  of  white  hallabore  (Vcratnim  albvm)  a^ 
tteadow  saHraa  (Colchicnm  aatomnale),  whidi  Inst,  also,  contains  oolchica. 

1358.  EmHm,  a  prindple  extracted  from  ipeoaonaaha,  and  which  is  (he  cavse  of  the  emetic  pi'uperti»a  • 


SS30L  Piemomim,  the  bitter  jMisoooae  principle  of  the  Coccnlus  indicus. 

tSfiO.  S^JmMJm,  the  pmson  or  the  woody  night  shade* 

agJ.  Cjmopia,  procured  from  the  lesser  mmJock  (iEthoaa  Cjmapium). 

Ml  Cetnti,  from  Itomloek  (Conitim  mrnmhtwrn). 

IMt.  iifrstpM.  fvom  beOadionna  (Atropa  helUdoma}, 

SNi.  Ifyescysse,  fr<«n  Iwnbana  (Hyoscyamus  it^per). 

tits,  Da£HrM«  from  stnmonium  (Patara  stramontum). 

SCCT.  XVIII. — ^BITTBft  PBlNOI^Lt. 

336^  It  was  fonaerly  supposed  that  there  was  one  peculiar  prmeipU  that  oooasiotM4 
the  bitter  taste,  and  which  was  the  same  in  all  plants ;  but  chemists  are  now  of  opinioa 
that  there  is  no  such  determinate  principle  common  to  all  vegetables ;  and  that  th« 
bitter  taate  proceeds  from  principles  varying,  perhaps,  in  each  plant.  There  are  therefore 
▼arioos  bitter  principles  which  haine  diiferent  properties.  The  bitter  is  intense  in  quassia, 
and  is  called  ftuunii.  Dr.  Thomson  thinks  it  is  probable  that  hops,  gentian,  and  broom 
oontain  the  same  bitter  principle.  Another  called  caffein  is  found  in  coSee.  SeiUkm  is 
the  bitter  principle  of  skills.  Many  Tarieties  of  the  bitter  principle  are  deadly  poisons^ 
as  Birfckanaj  the  bitter  of  the  Nux  vomica ;  morphia^  of  opium.  Nieotin  is  a  poiBoneus* 
principle  extracted  from  tobacco.  It  is  important  to  notice  these  faots,  since  vety  erro* 
Beoos  reasoning  has  been  founded  upon  tbe  supposition  that  there  was  one  distinct  bit? 
ter  principle  having  always  the  same  properties. 

Sect.  XIX. — a  pbw  othbb  vbobtablb  pbinciplbs. 

3367.  Extractive  Matter. — In  works  on  chemistry  this  term  has  been  oAen  employed 
to  express  a  peculiar  supposed  principle  existing  in  plants ;  but  Dr.  Turner  and  other 
chemists  observe  that  it  is  now  doubted  whether  there  be  any  distinct  substance  to 
which  the  name  ought  to  apply.  The  term  extract  in  pharmacy  originally  meant  any 
substance  extracted  by  means  of  some  menstruum :  and  therefore  it  varied  according  to 
the  nature  of  that  menstrum ;  thus,  there  were  watery  extracts  and  spirituaus  extracts^ 
since  many  of  the  vegetable  principles  are  soloble  in  water,  others,  as  resihs,  only 
soloble  in  alcohol.  From  tbe  descriptions  given  of  what  has  beea  termed  extractive,  it 
appears  to  be  very  analogous  to  some  of  the  bitter  principles,  which  are  not  yet  well 
anderstood. 

3368.  ComUcAouc.— This  very  singular  substance,  commonly  known  by  the  name  of 
Indian  robber,  was,  not  many  years  ago,  used  only  to  rub  ouiblack-lead  pencil  marks  ; 
at  present,  its  uses  are  very  extensive,  and  it  wiU  be  noticed  in  various  places  through 
this  work.  (See  Index.)  It  coagulates  from  the  sap  of  a  particular  class  of  tropical 
trees,  from  which  it  ifows  out  by  incisions  made  for  the  purpose.  See,  farther,  '<  On 
Elastic  Fabrics,"  in  Chap.  YIII.,  Book  XVII. 

2369.  CAarcoal  is  such  portion  of  the  lignin  as  has  escaped  complete  combustion  in 
burning  vegetables,  and  where  the  carbonaceous  part  of  it  alone  remains.  In  this  state 
it  admlis  of  no  farther  spontaneous  alteration,  and  is  perfectly  incorruptible.  It  is  used 
for  a  great  variety  cif  purposes.  It  is  an  excellent  substance  for.filtenng  water ;  it  cor- 
rects incipient  putrefaction  in  animal  substances,  and  is  extensively  used  as  fuel. 

2370.  Weod-askes.^-'When  vegetables  are  completely  burned  in  the  open  air,  all  the 
principles  above  enumerated  are  volatilized,  with  the  exception  of  the  potash  and  soda* 
which  have  been  already  described,  and  which  are  separated  from  the  ashes  that  remaio. 
A Aer  these  alkalies  have  been  extracted,  the  remainder  consists  of  a  small  portion,  ol 
various  earthe,  and  even  metals,  particularly  iron,  which  entered  into  the  organic  atxuo 
tare  of  the  vegetables,  but  which  probably  were  not  always  essential  constituents 
Wood-ashes,  i'rooi  the  alkali  they  contain,  are  often  employed  for  the  same  purposes  as 
Boap. 

3371  SiUem,  or  tb«  earth  of  fliata,  is-a-subetance  Mrhick  one  wonid  not  oxpoct  to  meet  vrith  as.aineceseaTf 
jgTwSimni  in  plmnia,  and  yet  a  whole  tribe  of  Togetables  has  a  varnish  of  siiioeons  matter  on  the  outside  w 
th*ir  steiaa  ;  the  most  remarkable  of  these  is  the  bamboo ;  the  shining  polish  of  this  plant  pMceeds  from  a  thin 
of  para  «tlaz,  and  aaMU  ooaoretions  of  siKceoos  matter  are  often  formeA  in  Um.  joinU  of  the  sterna. 


71m  fjimrcr  aumber  of  the  Basses,  and  the  ▼arioaa  species  of  corn  ^anta,  baTe  an  external  ooating  of  ihie  aub 
stance,  irhich  uatara  kaa  the  power  of  dissolring  and  converting  into  a  varnish.    The  existence  of  this  flintY 
epBdcrmts  in  tba  atalka  of  c»m  is  easily  shown  by  the  Uowpipe,  whieh  fuses  it  into  a  minnte  globnle  of  glass 
Silica  bkewia«  •xtsta  in-asMiy  plantain  minnte  qoanlities,  bnt  in  oombijuikioawith  potash,  soda,  or  lime,  and 
upf  ars  oa  ibesr  analysis. 

tSTt.  Besides  th»»e,  9t9*rdi  other  elmntnittry  aulManeti  are  fband  in  vegetables  on  analjrs''s  in  minnte  jfB^ 
^ottwa,  as  pboaphorna,  aulphor,  lime,  iron.    All  vegetables  cmitain  a  Urge  proportion  of  water.    hKiead'f  tha 
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__  itmwnnfrj  with  whioh  oigiiuc  oMttar  j«  now  auIjMd  bjr  •iMrieooeJ  cImiuMSi  ootqm«d'«itk  wlitvif 
c«M  only  ft  km  jtan  buck,  hu  very  much  incxeMod  the  ntunber  of  fubttanaM  that  enter  iato  the  oaaf» 
rition  of  vegetftUee  in  very  ranftll  quenlitie*,  and  hare,  no  doubfe)  their  «0ect  in  the  production  of  their  Mvml 
pcopertiea ;  hot  to  enter  into  all  the  details  necetnry  to  exhibit  this  iaoreased  complicacy  of  eonstitation  woold 
>fnaer  oar  work  nnintelligible  ui  the  greater  number  of  our  renders,'  and  depart  from  the  eimplicity  which  tn 
t«e  deatroaa  of  retaining  fay  confining  ouieelves  to  what  belongs  more  particniarly  to  domestic  ecoBonj. 
rStoee  who  are  deairoos  of  ibllowing  up  all  the  discoveries  of  modem  analysts  ahould  codsuU  their  late  pohu* 
uitiotts. 


CHAPTER  VIII. 

IIXSCRIPTION  OF  THB  YEOBTABLES   AND  FRUITS  USED   A8  FOOD   IN  THE  BRITICH  ISLBf. 

Sect.  I. — introduction. 

8373.  One  of  the  principal  advantages  resulting  to  Europe  from  exploring  distant  r^ 
gioDs  has  ^n  the  introduction  of  numerous  useful  vegetables  and  fruits,  which  are  at 
present  cultivated  with  much  success.  Whatever  horticulture  may  hav^  been  practised 
in  Britain  by  the  Romans,  while  they  had  possession  of  this  island,  must  have  been 
nearly,  if  not  wholly,  lost  during  the  disturbed  state  of  several  succeeding  centoriet; 
and  it  is  indeed  remarkable,  surrounded  as  we  are  with  abundance  of  eveiy  kind  of 
useful  fruit  and  vegetable  that  our  climate  wUl  admit  of,  and  which  many  suppose  to  be 
natural  to  the  soil,  to  find. that  the  introduction  of  by  far  the  greatest  number dat^  no 
firther  back  than  the  reign  of  Henry  VIII. 

The  edible  wild  plants  indigenous  in  this  island  are  mostly  of  small  growtli  and  bank 
taste ;  and  to  the  skill  of  the  gardener  we  owe  ahnost  aD  thoae  which  at  present  fona 
valuable  articles  of  diet. 

2374.  Jn  thi$  chapUr  toe  fropOMC  to  gioe  a  general  deeeriptUm  of  all  the  vegetables  woi 
fruits  used  at  present  as  food  in  the  British  isles ;  but  the  manner  of  ttieir  produclioa 
or  cultivation  will  be  found  in  works  on  Gardening  and  Agriculture. 

2375.  Jn  our  mrrastgemenl  toe  skaU  adapt  the  mietM  followed  by  Mr.  Lpfndon  ia  his  **  £»* 
cyclopedia  of  Gardening,*'  to  which  we  are  obliged  for  many  usefnl  facta : 

1.  The  Cabbage  tribe ;  2.  Leguminous  vegetables;  3.  Esculent  roots;  4.  Spisaceons 
plants ;  5.  Alliaceous  plants,  or  the  onion  tribe ;  6.  Asparaginous  plants,  or  the  aspara- 
gus tribe ;  7.  Acetaceous  plants,  or  salads ;  8.  Pot-herbs  and  gamishings ;  9.  Sweet 
herbs ;  10.  Plants  used  in  tarts,  confectionery,  and  domestic  medicine ;  11.  Plants  used 
as  preserves  and  pickles ;  12.  Edible  indigenous  plants  not  cultivated ;  13.  Poisonons 
plants ;  14.  Edible  fungi ;  15.  Edible  marine  plants. 

Sect.  II. — cabbaob  tribc. 

Sobsbct.  1,-^Geniral  Account  of  the  Cabbage  Tribe. 

2376.  The  cabbage  tribe  belongs  to  the  numerous  botanical  family  of  the  Cruci/etm, 
•or,  as  Professor  Burnett  has  named  them,  Brassicaeea,  some  of  which  are  found  as 
weeds  in  every  field ;  and  to  one  of  them,  by  means  of  cultivation,  we  are  indebted  for 
all  the  varieties  at  present  in  use. 

2377.  The  original  wiM  ]^lantf  called  Bcorcolewort  {Brassica  oleraeea,  linn.),  may  be 
Been  growing  on  the  cliffs  m  various  parts  of  the  south  coast  of  England,  as  at  IV>vei 
and  Penzance ;  and  no  one  UAacquainted  with  the  subject  would  suspect  that  it  bad 
been  the  parent  of  so  important  and  numerous  a  progeny.  It  is  there  seen  as  a  plant 
of  scanty  leaves,  scarcely  weighing  altogether  half  an  ounce ;  and,  though  it  may  be 
eaten,  it  is  salt,  and  not  very  tender.  It  is  not  supposed,  however,  that  all  our  cabbages, 
originating  from  this  wild  plant,  have  been  the  result  of  English  gardening  only.  Thii 
plant  is  very  liable  to  run  into  varieties,  and  some  of  these  have  probably  been  cultiva- 
ted in  other  countries  from  the  earliest  times. 

2378.  The  cabbage  toas  known  to  the  Romans,  and  was  with  them  a  favourite  vegetaUft. 
Columella  informs  us  that  it  was  produced  in  sufficient  quantity  to  be  used  abundantlj 
as  an  article  of  food  by  all  classes  of  people ;  and  as  it  was  a  principle  with  the  Romaiii 
to  cany  the  arts  of  civilization  into  those  countries  which  they  conquered,  several  fniiti 
and  culinary  vegetables  found  their  way,  through  this  source,  into  €rermany,  Gaul,  woi 
Britain.    Much,  also,  is  probably  due  to  the  earliest  monastic  institutions.    It  is  not  ac- 
curately known,  however,  at  what  time  the  cabbage  was  introduced  into  this  island,  bat 
it  was  supposed  to  have  been  cultivated  here  pretty  generally  in  the  times  of  the  Sazoa 
heptarchy,  the  Saxon  term  for  this  vegetable  being  kaUt  a  name  by  which  it  is  still  known 
in  Scotland.    The  tslose-hearted  variety  was  for  many  years  brought  ftom  Holland,  and 
Ben  Jonson  speaks  of  this  being  the  case  in  his  time.    It  is  said  that  cabbages  wero 
first  hitroduc^  into  the  north  of  Scotland  by  the  soldiers  of  Cromwell,  though  some  re- 
fer  their  being  planted  there  to  an  eariier  date :  for  a  long  time  they  were  the  only  gar- 
den vegetable  in  the  northern  parts  of  that  country.    From  the  abundance,  cheapness, 
and  wholesomeness  of  this  plant,  it  appears  to  be  the  most  useful  of  aU  the  oulinaiy 
vegetables ;  and  so  many  are  the  varieties,  that  one  or  other  is  procarable  at  eveiy  set      ^ 
aon  of  ihe  year. 
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S3E79.  Tkc  cMage  trUe  pUr^  merjf  qmieklf,  and  in  deooi^posing  giTe  out  a  ^^ry  of 
fensive  odour,  owing,  it  is  supposed,  to  their  coatainiog  a  small  portion  of  nitrogen,  in 
addition  to  the  usual  constituents  of  vegetables.  Decayed  cabbage  leaves  should  there- 
fore never  be  suffered  to  lie  about  in  the  vicinity  of  dwellings,  and  the  water  in  which 
this  vegetable  has  been  boiled  should  not  be  retained  on  the  premises,  but  be  passed  off 
into  the  drains. 

2380.  CahbMgu  m-e  f<mni  tm  gtturtd  to  he  wholesome  and  ns/rifioe,  and  to  supply  a  valu- 
able mixture  with  animal  food ;  but  with  some  constitutions,  particularly  those  who  are 
dyspeptic,  tbej  are  occasionjUly  indigestible,  and  productive  of  flatulency.  Dr.  Paris  is 
of  opioioo  that  they  contain  an  essential  oil  which  is  apt  to  produce  bad  effects,  and  he 
recommenda  that  they  should  be  boiled  in  two  successive  waterp  till  they  are  soft  and 
digestible.  But  they  may  be  boiled  too  much,  as  well  as  not  enough :  in  the  former 
case,  when  soft  water  is  used,  much  of  their  nutritive  properties  are  extracted,  and  are 
iost  in  the  water. 

2381.  The  varieties  of  cabbage^  are  divided  into,  1,  the  various  sorts  of  Borecoles  oi 
Kales ;  2,  tke  beaded  Cabbages ;  3,  the  several  kinds  of  Cauliflowers  and  Broccoli. 

SuBsicT.  2. — Boreeolesy  or  Kales  {BraatioL  Oleraeea,  Linn.    Division  1,  AeepktUa). 

2382.  The  character  of  these  is  to  have  the  leaves  loose,  and  not  formed  into  a  close 
nmnd  head,  aad  (heir  leaves  are  generally  curled  or  wrinkled.  They  resemble  most  the 
original  wild  plant.  They  form  an  excellent  vegetable  for  the  table,  and  being  extreme 
ly  hardy,  are  considered  by  many  as  the  best  winter  greens,  and  most  to  be  depended 
upon.  They  have  been  particularly  recommended  for  cottage  gardens.  In  an  experi- 
ment tried  to  blanch  thera,  they  were  found  to  be  much  improved.  They  are  not  in  the 
least  iiyured  by  frost.  There  are  several  varieties  of  borecole ;  one  variety  well  known 
in  London,  and  in  almost  every  garden  in  Britain,  is  the  Scotch  ktUe,  which  in  Scotland 
is  known  by  the  name  of  German  kale,  or  curliesj  or  curly  greens.*  Some  other  varieties 
are  more  rare,  as  Budu  and  Rtusian  kale.  The  former  is  a  low  and  rather  delicate  plant, 
which  ia  excellent  for  the  table  when  blanched :  the  sprouts  are  preferable  to  the  heart. 
ft  ia  from  the  seeds  of  a  variety  of  kale  that  the  Colza  oil,  so  much  used  in  France  for 
homing  in  lamps,  is  procured  by  expression. 

2383.  The  Couve  TronchuixL  {Brassica  eostata),  or  Portuguese  cabbage,  from  Tranxnda, 
Portugal,  is  much  cultivated  on  the  Continent,  and  was  introduced  here  in  1821 ;  it  is 
grown  chiefly  for  the  midribs  of  the  outward  large  leaves,  which,  when  divested  of  their 
green  parts,  and  well  boiled,  make  a  good  dish,  somewhat  resembling  sea  kale.  The 
heart  or  middle  part  of  the  plant  is,  however,  the  best  ibr  use ;  it  is  peculiarly  delicate, 
tender,  and  agreeably  flavoured,  without  any  of  the  coarseness  which  often  belongs  to 
Ae  cabbage  tribe. 

2384.  The  palm,  kale,  and  the  true  kale^  or  Cesarean  eouhcabbage,  are  both  arborescent 
varieties  of  brassica ;  the  first  growing  to  the  height  of  ten  or  twelve  feet,  and  the  latter 
said  even  to  reach  to  sixteen  feet  in  La  YendSe ;  their  stems  are  simple,  and  crowned 
with  tolls  of  leaves,  tiierefore  something  resembling  the  palms  in  part.  '  The  heart  of 
the  bud  is  tender  and  palatable ;  the  outer  leaves  are  given  as  fodder  to  cattle,  for  which 
jporpose  the  plant  is  cultivated  extensively  in  Jersey,  and  the  other  Anglo-Norman  isles. 

2385.  Sea  kale,  notwithstanding  its  name,  does  not  belong  to  this  class  of  plants,  bat 
to  the  aspan^gus  tribe ;  itfl  description  will  be  found  with  them. 

SvmmECT.  S.'-Close^ktaded  Cabbages  {Brassica  Olaracea,  Division  2,  Cafiuua). 

2386.  The  second  division  of  the  brassica  consisu  of  those  which  form  their  leavea 
into  a  Toond  head,  as  the  common  white  and  red  cabbage,  or  into  a  long  head,  as  the 
savoys ;  besides  the  common  white  and  red,  there  are  several  other  varieties,  as  the 
drum-bead,  sugar-loaf,  dec,  and  the  sob- varieties  are  bronght  into  use  in  diflbrent  sea- 
•OSS.  9»  they  are  required,  some  being  ear^,  others  late. 

8387.  The  whUe  cabbage  is  the  wiost  common  garden  sort.    The  heads,  when  well  form- 
ed, are  externally  of  a  yellowish-green  colour,  and  the  internal  part  is  very  white  or 
Manebed ;  these  are  from  three  to  twelve,  or  even  fifteen,  inches  in  diameter,  and  weigh 
from  two  io  twenty  pounds ;  but  the  larger  varieties  are  used  only  for  cattle.    They  are 
all  raised  irora  seeds,  are  biennials,  and  are  therefore  sown  the  year  before  it  is  expect- 
ed they  will  have  large  heads.    The  first  season,  while  the  plants  are  young,  they  are 
often  employed  as  greens,  under  the  name  of  cabbage  plants,  of  cabbage  eoleworts ;  these 
are  pnJIed  op  by  the  roots,  and  carried  to  market  in  that  state,  which  preserves  the  sap 
better  than  when  tbe  roots  are  cut  off.    Others  are  transplanted ;  and  when  a  little  fai^ 
tber  adraoced,  when  the  heads  begin  to  form,  they  constitute  what  are  called  summer 
cabbages.     The  heads  are  cut  off  at  various  times,  according  to  taste,  and  the  demamk 
fbr  them.     In  the  winter  their  form  is  completely  round  and  compact,  and  they  are  em- 
ploy^ for  various  purposes,  for  family  use,  sea  stores,  or  for  cattle.    If  the  ground  is 
wanted,  t^e  stalks  are  pulled  up,  but  sometimes  they  are  left  in  the  ground  all  the  win- 
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ter ;  and  in  the  next  spring  fine  new  shoots  proceed  from  the  stems,  which  ate  gafhdreif 
ft>r  greens,  under  the  name  of  cabbage  tproutSt  and  which  are  not  inferior  to  young  cab- 
(iages.  In  early  cut  cabbages  these  sprouts  oflen  form  little,  tolerably  firm  beads  in  the 
autumn ;  in  the  sugar-loaf  cabbage  particularly,  and  other  forward  kinds ;  these,  while 
young  and  green,  constitute  some  of  the  most  excellent  culinary  greens  of  the  season. 
Gardeners  generally  suffer  a  certain  number  of  the  strongest  cabbage  to  remain  for  the 
purpose  of  producing  sprouts. 

2388.  TU  red  cabbage  is  of  the  same  general  form  as  the  white,  but  is  naturally  i  at  her 
of  a  purplish  colour,  mixed  with  brown,  than  red.  The  bliiish  purple  colour,  like  aS 
regetable  blues,  is  turned  red  by  any  acid ;  and  hence  its  colour,  when  Employed  as  a 
pickle,  which  is  the  chief  use  to  which  it  is  applied  with  us.  Its  bluish  Juice  is  an  ex- 
cellent test  for  both  adds  and  alkalies ;  for  it  turns  red  with  the  former,  and  green  by  the 
latter.  In  Germany  they  make  from  this  cabbage,  as  well  as  from  the  other  varietiea» 
their  favourite  satur  kraut;  for  the  manner  of  preparing  which  see  Book  X.,  Chap.  III., 
**  Pickling."  The  best  kind  for  pickling  is  the  large  red  Dutch.  The  dwarf  red,  which 
is  more  delicate,  is  principally  used  for  stewing,  and  is  much  grown  lor  that  purpose  an 
the  Continent. 

3389.  Savoy*  are  likewise  close-hearted  cabbages ;  but  they  are  distinguished  from 
those  already  described,  by  their  leaves  being  very  much  wrinkled.  They  are  sweeter, 
and  of  a  more  tender  texture  than  the  others,  particularly  the  central  leaves.  Tliey  ar9 
8  winter  vegetable,  and  their  season  is  from  November  till  spring.  The  dwarf  savoy  is 
much  improved  by  frost ;  and  the  yellow  savoy  will  bear  very  severe  weather  without 
iBJury.    The  green  is  most  tender. 

^96.  Brussels  Sprouts. — ^These  are  considered  as  a  sub- variety  of  the  last,  and  are 
thought  b/  some  to  be  the  most  agreeable  of  the  cabbage  tribe.  The  8tem»  particularly 
in  Flanders,  is  sondetimes  four  feet  high ;  and  from  the  places  where  the  leaves  join  oa 
aprouts  shoot  out,  which  form  small  green  heads,  like  cabbages  in  miniature,  each  being 
from  one  to  two  inches  in  diameter ;  the  main  leaves  drop  otf  early.  The  top  of  the 
plant  resembles  a  savoy  planted  late  in  the  season ;  it  is  very  delicate  in  taste,  and  q^uitt 
different  from  the  leaves.  At  Brussels,  where  they  are  used  as  winter  greens,  they  are 
usually  served  up  at  table  with  a  sauce  blanche^  comprised  of  vinegar,  butter,  and  nutmeg. 
l*he  tops  should  be  gathered  a  week  or  ten  days  before  the  sprouts ;  and  the  lattei, 
when  cooked,  should  be  carefully  drained  before  the  sauce  is  added.  The  sprouts  are 
best  if  they  have  been  touched  by  the  frost,  resembling  in  this  respect  savoys. 

2391.  CatUifliwer  and  broccoli  {Brassica  oleracea^  Division  Botryiis).  This  division  con^ 
pehends  those  which  form  a  head  of  their  stalks  and  flowers.  It  was  a  fhvourite  say 
mg  of  Dr.  Johnson,  **  Of  all  the  flowers  in  the  garden,  I  like  the  cauliflower  best,"  It  ia 
indeed,  the  most  delicate  of  the  brassica  tribe. 

2392.  //  differs  from  the  other  varieties  in  having  its  flowers  extremely  numerous  and 
compact,  planted  upon  a  short,  thick,  succulent  stem,  and  forming  a  curd-like  head  that 
scarcely  rises  above  the  leaves.  This  stem,  with  the  mass  of  closely-planted  flowers, 
18  the  part  which  is  cut  oflTand  dressed. 

2393.  It  is  not  certain  at  tohat  period  the  cauliflower  vfos  introduced  into  English  horticul- 
ture ;  but  it  was  cultivated  here  about  the  beginning  of  the  seventeenth  century,  and 
came  to  us  from  the  Island  of  Cyprus.  Its  cultivation  in  England  has  been  very  suc- 
cessful ;  and  though  the  Diiteh  horticulture  long  excelled  the  English,  yet  this  vegetable 
was  produced  here  in  greater  perfectioD  than  in  Holland ;  and,  before  the  French  Revo- 
lution, used  to  be  exported  to  that  country. 

2394.  As  it  requires  a  richer  soil  and  wanner  situation  than  the  other  varieties  of  the 
brassica  tribe,  it  must  always  be  higher  in  price ;  hut  from  the  great  industry  and  spirit 
of  our  gardeners,  it  is  now  become  so  cheap  as  to  be  within  the  reach  of  all  classes.  In 
1619,  two  cauliflowers  cost  three  ebillioga.  The  heads  of  the  cauliflowers  are  not  nearly 
•o  liable  to  putrescency  after  being  cut  as  its  leaves,  which  in  this  respect  are  similar 
to  those  of  the  cabbage ;  and  they  may  be  preserved  for  months  through  the  winter  by 
fulling  up  the  plant  enti^re,  picking  ofl'the  decayed  leaves,  and  hanging  them  up  in  a  cel- 
lar or  shed,  or  by  burying  them  in  pits  in  the  ground. 

2395.  Broccoli. — ^The  name  is  Italian;  it  is  usually  considered  as  a  sub-variety  of  the 
cauliflower,  and  is  distinguished  from  it  by  the  head  being  of  a  dark  green  or  purplkh 
Obfour,  instead  of  white,  as  the  latter ;  though  lately  gardeners  have  produced  a  white 
broccoli  that  very  much  resembles  cauliflower  in  all  its  valuable  qualities.  The  purple 
iort,  when  boiled,  becomes  green.  Broccoli  is  likewise  much  hardier,  and  is  made  to 
stand  the  winter ;  and  it  is  a  great  advantage  that  cauliflower  and  brocooli  bear  their 
heads  at  diflerent  seasons  of  the  year.    Both  are  excellent  and  wholrjsome. 

Sect.  III. — lbguminous  veoetablks. 

,  3396.  The  legumes^  or,  as  they  are  also  called,  pulse,  contain  the  greatest  quantity  of 
tfbumen  and  gluten  next  to  the  grains  or  seeds  of  the  corn  plants,  and  rank  the  nearest 
io  them  in  their  nutritive  qualities.  Except  the  com  plants  (which  will  be  treated  of 
under  the  article  *'  Bread*')  and  the  potato,  pulse  are  the  meet  important  of  the  faruMI- 
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eeous  eaculent  vegetables.  They  consist  of  the  pea,  common  bean,  and  kidney  bean, 
lenlil,  tare,  and  Tetch :  the  first  three  only  are  used  as  food  for  man  in  Britain.  Next 
to  fruits  and  the  nut  species,  perhaps,  the  pulse  tribe  were  earliest  resorted  to  for  npuf- 
ishment,  as  it  required  little  labour  to  prepare  it.  In  their  young  state,  when  succulent, 
BeTeral  uf  them  form  fayourite  articles  on  the  table  ;  but  when  they  have  come  to  ma* 
turity,  or  are  dried,  they  are  less  acceptable,  requiring  strong  powers  of  digestion,  ^t 
is  fortunate,  however,  that  even  then  they  furnish  excellent  food  for  various  domes- 
tic animals ;  and  thus  the  soil,  which  would  be  exhausted  by  perpetual  crops  of  grain, 
is  enabled  to  recover  its  fertility  under  the  less  severe  production  of  the  various  sorts 
of  pulse. 

Su<s8KCT.  1. — The  Common  Pea  {Pisum  SaHvumf  Linn.). 

;ai97.  Of  4be  pea  there  are  many  species,  but  this  is  the  only  one  caltivated  ia  thk 
eoantry.  It  has  long  been  known  as  a  culinaiy  vegetable  in  India,  China,  and  JapftOi 
bat  is  probably  not  originally  a  native  of  a  very  warm  climate,  it  has  no  doubt  found  its 
way  into  Britain  from  the  southern  parts  of  Europe,  and  appears  to  have  been  extensive- 
^  used  as  one  of  tho  staple  articles  of  food  in  England  at  a  very  early  period ;  for  it  is 
on  record  that  in  1299,  when  the  English  forces  were  besieging  a  castle  in  Lothian,  th^y 
subsisted  upon  pease  and  beans  grown  in  the  vicinity,  after  their  provisions  were  exbanat- 
ed.  Tlie  more  delicate  varieties,  however,  do  not  appear  to  Imve  been  known  in  Eng- 
land until  much  later,  since  it  was  observed  by  Fuller,  in  the  time  of  Queen  Elisabeli, 
that  pease  brought  from  Holland  were  **6.t  dainties  ibr  ladies,  they  came  so  fiir,  and  cost 
00  dear.*' 

2898.  2^011^  atUmre  kmt  produced  a  great  many  varieties  cf  pease,  yet  they  may  be  aB 
included  under  two  divisions,  the  white  or  yellow,  and  the  gray.  Of  the  wlute,  tlw 
choicest  sorts  toe  raised  in  gardens,  to  be  eaten  green ;  bat  vast  quantities  are  likewise 
eoltivated  in  the  fields,  and  are  allowed  to  ripen  to  be  dried.  The' gray  pease  are  coarse 
^voured,  and  are  osed  only  as  food  for  horses  and  cattle. 

2399.  The  sub-varieties  of  the  common  pea  are  very  ntansrmiSf  aad  are  continually  dkm- 
giog  from  culture :  even  the  names  of  f  hem  vary,  which  renders  it  difficult  to  determine 
with  respect  to  the  best  sorts.  Among  the  principal  varieties  at  present  are  the  marrow 
fats,  the  aggj  the  morattOj  the  Prussian  bluCf  the  rawnewoL,  Sus.  Pease  form  a  light,  whole- 
some fbod  when  they  are  green  and  succulent,  and  gardeners  sow  them  at  various  ptA- 
ods,  so  as  to  have  them  fit  for  gathering  in  succession.  They  are  generally  distinguish- 
ed into  early  vadiate;  the  former  are  often  forced  on  hot  beds,  and  form  the  grand  vege- 
table luxury  at  the  approach  of  summer.  These,  however,  are  never  so  rich  and  sae- 
cbarine  as  those  which  come  to  maturity  by  the  natural  heat  of  the  season ;  hence  green 
pease  are  really  of  the  best  miality  when  they  are, so  abundant  and  cheap  that  they  can 
he  purchased  by  every  one.  When  the  white  or  yellow  sorts  are  ripened  for  drying  and 
splitting,  they  are  called  boilers,  as  they  are  mostly  used  for  soup,  or  pease  pudding. 
Vast  quantities  of  these  are  consumed  in  the  navy.  It  is  found  that,  after  they  have  beoa 
kept  a  year,  they  do  not  break  or  fall  well  in  the  soup ;  and  this  property  likewise  de- 
pends much  upon  the  soil  in  which  they  grow.  Pease  are  also  ground  into  flour,  which 
Ibrais  a  milky  solution  with  water,  owtog  to  the  presence  of  an  ofly  matter.  AUbongh 
highly  nutritive,  ripe  pease  are  much  more  indigestible  than  the  corns,  and  the  bread  they 
a&rd  ia  apt  to  lie  heavy  on  the  stomach :  it  is  chiefly  confined  w  the  labonring  classes, 
and  those  who  have  strong  powers  of  digestion. 

3400.  When  green  pease  are  sent  to  market  in  sacks,  they  are  apt  to. heat,  and  a  fiei^ 
mentation  commences  in  a  few  hours,  by  which  the  pea  loses  its  sweetness  and  fine 
flavour ;  this  may  be  observed  constantly^  in  the  season  in  Covent  Garden  mark^ 
Those  sent  in  sieves,  or  flat,  shallow  baskets^are  not  liable  to  this  objection. 

3401.  Ripe  pease  analyzed  by  Einhof  gave,  in  3000  parts,  starch  1265  parts ;  fibrous 
matter  analogous  to  starch,  with  the  coats  of  the  pease,  840 ;  mucilage,  249 ;  saccharine 
matter,  81 ;  albumen,  66 ;  earthy  phosphate,  11 ;  volatile  matter,  640;  loss,  339. 

3403.  Sugar  Pes.— This  is  a  variety  lately  introduced,  very  sweet,  and  in  whieh.the 
tough  internal  film  of  the  pod  is  wanting.  These  pods,  when  young,  are  boiled  whole, 
and  eaten  in  the  manner  of  French  beans. 

3103.  The  dUekpea  is  little  known  in  Britain.  It  is  m  very  sowll  Tnrietj,  ranch  enltivstsd  in  the  sooth  of 
Earopo.  The  leeds  do  not  become  soft  by  boOing ;  bnt  ure  soraetinws  peiohed  in  n  ftyinff-pui  in  Bg^pt  tad 
%iia,  when  they  «re  oooeiderad  ••  oonveweni  food  (ipr  tmeUors  who  pwke  long  journeys.  In  Spein,  tiief 
tam  an  iogredient  in  the  oUot  a  national  dish.  In  Italy,  and  the  south  of  France,  they  are.  someiimts  roastao 
$u  a  substitote  for  coffee. 

Some  other  small  Tarieties  of  the  pea  are  known  and  used  ia  Arabia  and  India,  bnt  %hey  aw  net  ef  Bnioh 
salne,  ezpept  to  the  poonet  olassee. 

SuBSECT.  3. — The  Oarden  Bean  {Vieia  Faba,  Linn.). 

2104.  The  common  or  garden  bean  has  been  cultivated  ia  Britain  from  time  immemo- 
rial^ but  is  supposed  to  have  been  introduced  by  the  Romans,  and  to  have  come  ori|(K- 
nally  from  Asia,.whence  it  spread  into  Italy,  Egypt,  and  Barbary. 

3405.  The  seeds  of  the  large  variety  of  garden  bean,  called  the  Windsor  bean,  are  pre- 
fl|(red  for  the  table.    The  Mazagan  is  one  of  the  earliest  and  bost  flavoured,  and  the 
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Cheen  China  is  late ;  the  seeds  of  the  last  remain  green  when  ripe  and  dried.  Other 
varieties,  as  the  common  horae  bean,  the  tick  hean^  and  the  small  Dutch  bean,  are  cuItiYateA 
in  the  fields  for  fattening  domestic  animals,  fbr  which  they  are  admirably  adapted.  In 
«ome  places,  meal  from  beans  is  mixed  with  other  meal  for  making  coarse  bread,  and 
a  smaU  quantity  of  them  is  generally  mixed  with  new  wheat  when  ground  to  flour ;  the 
millers  pretend  that  soft  wheat  will  not  grind  well  without  beans,  and  they  generally 
contrive  that  there  shall  be  no  deficiency  in  the  necessary  proportion.  This  practice  im 
well  known  to  bakers  and  dealers.  Dean  meal  mixed  with  water,  and  glren  to  cow8^ 
increases  the  quantity  of  their  milk. 

5406.  The  bean  contains  much  more  nutritious  matter  than  most  other  vegetables.  Front 
the  analysis  by  Sir  H.  Davy,  more  than  hidf  its  weight  consists  of  principles  fit  for  nutri- 
ment. Ripe  beans  contain,  sfbcording  to  Einhofif,  84  per  cent,  of  nutritive  matter,  of 
which  50  is  pure  fiurina,  t)ie  rest  chiefly  gluten  and  mucilage ;  when  young,  they  are 
tender  and  digestible,  but  When  old  they  become  tougher,  aiid  prore  flatulent  to  some 
persons.  They  are  often  eaten  with  bacon  or  pork  by  the  country  people  of  Eng^nd, 
with  whom  this  is  a  favourite  arid  Wholesome  dish,  the  farina  of  the  bean  correctinf  the 
oily  nature  of  the  bacon.  The  epidermis  or  skin  becomes  tough  as  the  beans  get  M^ 
ind,  containing  a  bitter,  should  be  removed. 

5407.  The  Kidney  Bean  {Phaseolus,  Linn.). — ^Two  species  of  kidney  beans  are  eultivated 
m  England :  the  dwarf  kidney,  usually  called  the  French  bean ;  and  anoflier,  somewhat 
larger,  called  the  scarlet  runner ,  distinguished  by  the  beauty  of  its  flowers,  and  long  cul- 
tivated for  them  before  it  was  used  as  food.  The  first  {Phaseolus  vulgaris)  is  a  native  of 
India ;  and  the  second  {Phasedus  muUifiorus)  was  brought  from  South  America  in  1633, 
Ming  first  cultivated  by  Tradescant,  the  celebrated  gardener,  at  Lambeth ;  it  is  the 
hardiest  of  the  two.  In  England,  the  unripe  pods  of  both,  but  particulariy  the  French 
bean,  are  cooked  whole  in  the  green  or  unripe  state.  In  France,  where  both  kinds  of 
kidney  beans  are  cultivated  extensively  in  the  fields,  the  seeds  are  sflfifered  to  ripen, 
and,  under  the  name  of  haricot  blanes,  form  pert  of  a  great  variety  of  dishes,  and  are 
much  esteemed  as  very  nutritious  food ;  but  the  green  pods  used  by  us  are  not  so. 
The  scarlet  runners  are  also  with  us  dressed  in  the  pods,  and  have  the  advantage  of 
being  procurable  fbr  a  longer  time  than  the  French  bean.  They  are  also  the  sort  most 
esteemed  in  France  for  haricots,  their  seeds  being  more  farinaceous  than  the'  dwart 
(See  **  Le  ban  Jardrnier^**  1835,  p.  342.)  The  French  bean  is  wholesome  and  nutritious 
in  a  ftesh  state,  rarely  disagreeing  with  any  one  for  whom  vegetables  are  proper,  and 
may  be  readily  preserved  for  winter  use  01-  sea  voyages  by  salting  in  casks.  For  this 
purpose  the  large-podded  Dutch  white  runner  is  preferred.  See  Book  X.,  "  Preserva» 
tionofFdod." 

5408.  Lentils  are  not  used  as  the  food  of  man  in  England,  thofugh  they  are  on  the 
Continent,  where  they  ore  cultivated  for  soups  and  other  cidinary  preparations ;  bat 
they  are  of  a  larger  kind  than  ours,  which  are  considered  as  the  best  food  for  pigeons. 

S<CT.  IV. — E8CULKNT  SOOTS. 

5409.  The  roots  ofmanj  pUaUs  suppfyfoody  and  hence  ate  called  esetdent.  Those  cultt 
vated  in  Britain  may  be  divided  into  two  groups :  t^B  farinaceous^  as  the  potato  and  the 
Jerusalem  artichoke,  to  which  may  be  ad^  the  yam ;  and  the  sueeulent,  as  the  turnip, 
carrot,  parsnip,  beet,  radish,  and  a  fow  more  of  less  importance.  This  elass  of  culi« 
nary  vegetables  is  that  on  which  the  British  people  chiefly  depend ;  and  it  is  that  which 
is  decidedly  the  best  suited  to  the  climate.    The  potatoes  and  other  esculent  roots  grown 

'  in  the  British  islands  are  veiy  far  superior  to  those  of  the  Continent  in  quality,  and  the 
quantity  consumed  is  much  more  considerable. 

Sdbsect.  1. — The  Potato  {Splanum.  l!\Uferosutn). 

8410.  The  potatOy  a  weH-lsnown  tuber,  popularly,  though  not  with  botanical  eorreetnessp 
considered  as  m  root,  may  be  ranked  next  in  iipportance  to  com  as  a  vegetable  food. 
There  is  no  doubt  that  it  was  originally  brought  to  Europe  from  South  America ;  but  its 
early  history  has  been  involved  in  some  obscurity,  partly  from  their  being  another  root 
very  similar,  the  sweet  potato  {Convolvulus  batata),  with  which  it  had  been  confounded, 
and  from  which  it  appeare  to  have  received  its  name. 

8411.  The  batata  was  originally  a  Malayan  plant,  and  was  i/nported  into  England  from 
Spain  and  the  Canaries  long  before  the  introduction  of  the  potato,  ft  was  esteemed  a 
great  delicacy,  and  made  into  a  confection,  and  is  still  partially  cultivated  in  Spain  and 
the  south  of  France.  It  was  this  that  was  alluded  to  by  Shakspeare  in  his  Sieny  Wives 
of  Windsor,  **  Let  the  skye  rain  potatoes,  and  hail  kissing-comfits.'' 

8412.  The  true  potato  is  said  to  have  been  first  brought  into  this  country  from  Virginia  by 
AacUuyt  in  1584,  and  planted  by  Sir  Walter  Ralefgh  oti  his  estate  at  Gonghdt,  near 
Cork,  in  Ireland,  where  it  was  cultivated  to  a  considerable  extent  before  its  value  ^as 
known  in  England.  Gerarde,  in  his  Herbal  (1597),  mentions  it  as  "a  delicate  dish;** 
and  Parkinson,  in  1629,  says  that  they  were  roasted,  and  then  steeped  in  sack  and 
sugar,  or  baked  with  marrow  and  spices.    For  many  yeara  afterward  they  were  cee 
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Mered  as  inrerior  to  the  Jerasalenr  artlchoike ;  and,  indeed,  it  was  not  till  the  middto 
of  the  eighteenth  century  that  they  came  into  general  cultivation.  Even  so  lately  as 
Che  beginning  of  the  nineteenth  century,  a  strong  prejudice  against  potatoes  existed  in 
Prance,  though  now  they  are  cultivated  there  to  a  great  extent,  a^d  a  market  in  Paris 
as  exclusively  devoted  to  their  sale. 

8413.  Tke  qtuMtion  €*  to  vfkat  is  the  indigetunu  country  of  the  potato  if  now  set  4U  rut^ 
by  its  being  found  abundantly  in  the  wild  state  in  the  highlands  of  Chili  and  Peru,  ftom 
whence  tubers  were  sent  by  Mr.  Caldcleugh  in  1828,  and  planted  in  the  garden  of  the 
Horticultural  Society.  Potatoes  in  their  wild  state  in  America  are  of  a  very  small  size« 
and  by  no  means  of  an  agreeable  taste.  The  varieties  which  we  now  find  in  the  mar- 
kets are  entirely  the  result  of  cultivation. 

2414.  The  potato  has  now  been  introduced  into  almost  every  quarter  of  the  globe,  and  its 
cultivation  has  made  the  most  rapid  progress  of  late.  It  is  the  more  valuable,  as  it 
grows  readily  in  almost  every  climate,  and  its  culture  is  extremely  easy ;  it  has  also 
this  grand  advantage,  that  it  will  succeed  on  land  which  will  not  produce  grain,  and 
may  be  raised  at  a  soiall  expense.  A  given  quantity  of  land  planted  with  potatoes  wU] 
produce  as  much  food  as  twice  that  quantity  sown  with  wheat. 

2415.  It  forms  a  wholesome  food,  and,  having  no  great  peculiarity  of  taste,  is  relished 
by  every  palate ;  hence  it  is  now  a  regular  standing  dish  at  every  table ;  with  many, 
particularly  in  Ireland,  it  serves  as  a  substitute  for  bread. 

The  most  correct  opinion  respecting  the  nutritive  properties  of  potatoes  will  be  ob- 
tained from  the  consideration  of  their  constituent  principles.  They  have  been  analyzed 
by  various  chemists :  the  analysis  by  Einhofif,  which  is  generally  received  as  the  best, 
is,  in  100  parts,  water, 72-6 ;  starch,  150 ;  fibrous  matter,  70 ;  albumen,  1-4 ;  mucilage, 
4-0.  Here  it  is  essential  to  observe  the  large  proportion  of  water,  and  it  is  only  the  re- 
mainder that  is  to  be  considered  as  farinaceous.  Tartaric  acid  is  abundant  in  the  potato 
apple ;  and  it  is  important  to  notice  that  the  young  shoots  of  the  potato  yield  SolaneOf 
an  alkali  which  is,  to  a  certain  degree,  poisonous. 

The  fibrous  part  appears  to  be  a  peculiar  modification  of  starch,  which,  as  well  as  that 
substance,  may  be  employed  for  food ;  but  it  is  to  be  noticed  that  there  is  no  gluten, 
except  the  albumen  may  be  considered  as  nearly  the  same  thing.  Various  kinda  of 
potatoes  afford  these  constituents  in  proportions  a  little  different ;  but  the  above  may 
be  considered  as  the  average  of  the  best  mealy  potatoes,  the  nutritive  part  being  about 
twenty-seven  per  cent.,  of  which  the  starch  is  the  principal  portion.  No  doubt  can  bo 
entertained  of  their  wholesome  nature,  when  we  consider  the  numerous  hardy  peasantry 
of  Ireland,  many  of  whom  subsist  entirely  upon  this  useful  vegetable.  It  must  not, 
however,  be  imagined  that  potatoes  contain  the  same  nutritive  powers  as  bread,  weight 
for  weight.  It  has  been  estimated,  as  the  result  of  experiments,  by  two  French  chem- 
ists, MM.  Percy  and  Yauqaelin,  that  one  pound  of  good  bread  is  eqnal  to  two  poands 
and  a  half  or  three  pounds  of  potatoes ;  that  seventy-five  pounds  of  bread  and  thirty  of 
meat  are  equal  to  three  hundred  poands  of  potatoes. 

2416.  A  c&nsiderabte  deduction  must  be  made  from  the  advantages  of  potaioeSi  on  a»- 
eount  of  their  reqairing  mach  manure  for  their  cultivation,  together  with  the  difileulty  of 
transporting  and  preserving  them  in  consequence  of  their  bulkiness.  The  time  occa- 
pied  by  labouring  people  in  cooking  them  in  the  usual  way  is  also  a  drawback  from  their 
usefulness.  From  their  want  of  gluten,  they  cannot  be  fermented  alone  into  bread,  hot 
they  are  advantageously  mixed  with  wheat  flonr  for  this  purpose. 

2417.  London  is  weU  supplied  with  potatoes  from  various  parts  of  the  country ;  and  the 
varieties  are  so  numerous,  that  almost  every  town  has  some  sort  peculiar  to  its  vicinity, 
the  names  varying  in  different  districts.  They  are  distinguished  as  being  farinaeeous  or 
tneaJfy ;  ghainous  or  watery ;  or,  according  to  the  ripening,  early  and  late.  Those  rari- 
etiea  that  are  mealy  are  most  esteemed,  afford  the  most  nutrifldent,  and  are  most  easily 
digested ;  the  waxy  kinds  are  inferior  in  all  these  particulars.  New  potatoes  are  leas 
mealy  and  less  digestible  than  old  ones. 

9418.  The  earliest  pot^oBs  are  cultivated  by  the  gardeners :  of  the  field  potatoes,  among 
(he  most  remarkable  early  sorts  are  the  earty  kidney^  nonsuch,  early  Shawy  and  eariu 
ekmnpion,  which  last  is  more  generally  grown  near  liondon.  Amon^  the  best  sorts  of 
late  potatoes  are  the  red  round  kidneys^  tlie  large  kidney ,  .the  bread  frmt,  d(C.  The  most 
mealy  sorts  are  the  most  nutritive,  as  containing  the  greatest  quantity  of  starch,  and 
tbey  are  likewise  the  most  digestible.  The  kinds  called  waxy  are  said  to  be  very  im 
proper  for  dyspeptic  persons. 

2419.  In  England  potatoes  are  nMft  frequently  brought  to  table  boiled  plain;  but  in  FraTioe 
they  are  cooked  in  a  great  variety  of^ways,  and  ihraish  many  very  s^eeable  dishes. 

Tha  boiling  of  potaXoea  In  tlia  best  maimer,  which  to  tome  may  a)>pear  an  operation  of  no  diffionlty,  nqoim 
CMM«inblo  attention ;  and  nnch  of  the  voodaMi  of  thia  vogvtable  dapewlfl  upon  ita  beinf  propenj  oookad 
Tba  Iriah  bavo  long'  had  tha  Teputation  ofbeing  pnrtioolwly  aaceeaafal  in  thta  port  of  tha  culinniy  art.  Tha 
dixaetioiN  giren  in  the  Farmen*  Magaiine,  vol.  t.,  p.  101  and  903,  are  aa  followa:  "  It  is  of  uonsequenca  thn 
thej  be  aa  nearly  aa  poaaible  of  one  aixe :  that  they  be  well  washed  and  elearad  of  earth  or  dirt ;  that  they  bt 
par,  with  cold  wnter,  into  a  pan  or  kettle,  well  rinsed  about,  and  kept  there  for  an  hour  or  two,  which  will 
aztMct  the  black  honor  with  which  they  are  impregnated.    Thev  onght  then  to  be  pat,  with  their  skins  cm 
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nflt  i&to  boiUDg  ivater,  like  gtMOi,  te^  into  tnA  oold  watar,  with  a  UtUo  nit,  and  boiled  in  a  kotUa  or  mwh 
pan,  closely  ooyeved,  bi  the  moat  rapid  manner.  No  more  water  ihould  be  pot  in  than  merely  to  oorer  then, 
■a  they  prodoce  thenuelfei  a  oonmoiBi^ble  qaantity  of  flaid.  When  auffieieatlir  doae,  the  water  abould  be  i»» 
aCantly  poared  off,  and  the  vaiael  oontaininy  the  cooked  potatoea  ia  to  be  placed  on  the  aide  of  the  fire,  with  lh» 
cover  off,  until  the  steam  be  oompletely  evaporated ;  the  potatoes  are  thoa  rsaderad  qnite  dry  and  mealy." 
There  is  some  difference  among  cooks  in  England  in  the  mode  of  boiling  them.  Some  pare  them  when  raw» 
like  tnmips ;  bat  this  renders  them  tasteleas  and  insipid ;  and  some  think  they  should  he  boiled  slowly,  and 
for  this  reason  throw  hi  occasionally  a  little  cold  water  to  cheek  t&e  boiling  whan  too  Cut,  which  ia  apt  to  cack 
the  oQtnde,  and  let  ia  the  water  before  the  heart  ia  done. 

9490.  CootUtg  tkem  by  steam  is  a  good  method,  as,  should  they  break,  to  which  they  are  very  liable,  th^y 
cannot  imbibe  such  a  (piantity  of  water,  and  are-  therefore  more  easily  obtained  in  the  Hoory  state,  which  if 
genertilly  pteferred. 

9491.  Xioattuig  i*  another  very  excellent  mode ;  aad  D^.  Panaconsiden  it  as  the  best  wajr  of  pepariag  them 
for  invalids.  Sometimes  they  are  parboiled,  and  then  roasted.  Bakuig  is  not  ao  good  a  mode  of  cooking  them, 
lliey  are  perhaps  the  only  root  grown  in  Britain  which  may  be  eaten  every  day  without  satiating  the  palate-. 

Z4SI2.  Potatoes  in  their  raw  state  contain  an  acrid  matter,  which  is  deteterious  in  some 
degree  even  to  cattle. 

2423.  Potatoes  are  employed  in  some  other  loays,  as  lar^ly  in  the  manufacture  of  hread  ; 
aee  Book  IX. ^ "  On  Bread ;"  also  for  starch,  see  Book  XXII.,  *•  Laundry." 

2424.  Potato  flour  is,  in  fact^  dry  starch  powder  procured  from  the  potato,  and  is  much 
ioed  in  Paris  in  fine  bread  and  pastry :  it  is  also  sold  in  the  shops  here,  but  often  as  ar- 
row-root, to  which  it  is  inferior.  It  is  said  that  several  other  articMes  found  in  our  shopa 
«re  only  potato  starch,  as  BrighCs  nutritious  farina^  Indian  com  starch,  6lc.  ;  these  are 
sufficiently  wholesome  and  light,  but  not  very  nutritive.  Potato  starch  is  easily  con- 
vertible into  sugar ;  but  this  is  much  inferior  in  sweetness  to  that  of  the  sugar-cane. 
It  is  clammy,  and  has  something  of  a  floury  appearance ;  but,  being  very  white,  it  is 
said  to  be  employed  by  the  grocers  for  adulterating.  It  is  also  used  for  distilling  ardent 
spirits,  and  for  the  making  of  beer.  The  refuse  of  the  potatoes,  after  the  starch  has 
been  extracted,  has  been  found  useful  in  scouring  woollen  cloths  without  hurting  their 
colour ;  and  the  water  decanted  from  potato  starch  is  excellent  for  cleaning  silks  with 
the  smallest  injury  to  the  colour. 

For  the  eflfects  of  frost  on  potatoes,  see  Book  X.,  "  On  the  Preservation  of  Food.'' 
Potatoes  have  been  found  to  be  an  excellent  preventive  of  scurvy,  cooked  in  the  or- 
dinary way,  or  baked  under  ashes. 

2425.  The  sweet  potato  {Convolvulus  batata)  is  a  tuberose  root  common  in  tropical 
countries,  but  of  quite  a  diflTerent  species  from  the  common  potato.  It  forms  a  sweet, 
nourishing  food  used  as  potatoes.  This  plant  had  been  introduced  into  England  by  Sir 
Francis  Drake  and  Sir  John  Hawkins  before  the  common  potato ;  but,  though  it  is  cul- 
tivated in  other  parts  of  Europe,  our  climate  was  found  to  bh  too  cold  fbr  its  growth  in 
the  open  air. 

ScBSECT.  Z.-^crusalem  Artichoke  {Hclianihus  7\^erosus,  Linn.). 
2420.  Nolvrithstandinf  the  name,  this  pUuU  is  no  way  allied  to  the  artichoke,  bat  is  of  the 
same  genus  as  the  sunflower,  and  much  resembles  it.  The  teim  Jerusalem  is  a  corrup- 
tion of  girasole,  the  Italian  name  for  sunflower ;  and  it  derives  the  appellation  of  arti- 
ehoke  from  some  agreement  of  its  taste  with  that  of  artichoke  bottoms.  The  root, 
which  is  the  part  that  is  eaten,  consists  of  a  cluster  of  tubers  in  shape  somewhat  like 
the  potato ;  and  there  are  often  thirty  or  forty  together.  It  is  a  native  of  Brazil,  having 
been  brought  to  England  in  1617 ;  and,  before  potatoes  were  so  generaUy  adopted,  was 
much  in  use.  It  was  at  first  called  the  Canada  potato,  to  distinguish  it  from  the  com- 
mon potato,  which  was  called  the  Virginian  potato,  to  which  it  was  at  first  greatly  pre- 
ferred. It  is  wholesome  and  of  an  agreeable  taste,  though  it  is  never  dry  and  mealy 
like  the  potato,  but  rather  moist  and  soft  in  its  texture ;  and,  when  they  do  not  disagree, 
they  are  nutritious.  They  are  extremely  productive,  and  succeed  in  almost  every  soil : 
when  once  planted,  being  a  hardy  perennial,  they  will  continue  to  flourish  without  re* 
qmring  much  manure  or  attention.  They  likewise  form  a  nutritive  food  for  horses,  bogs, 
Acv,  containing  much  farinaceous  matter. 

Sdbsbct.  3.— Yam  {Dioscorea  Satna,  Linn.)- 

2427.  This  tuberose  root  is  extensively  cultivated  in  the  West  Indies,  Africa,  America,  and 
the  Bast  Indies,  where  it  is  eaten,  roasted  or  boiled,  as  a  substitute  for  bread.  Its  taste 
nearly  resembles  that  of  the  potato,  but  it  is  rather  sweeter,  and  of  a  firmer  textore. 
The  root  is  flat,  and  often  palmated  or  divided  somewhat  like  fingers,  and  about  a  foot 
across ;  a  variety  called  the  winged  yam  is  three  feet  long,  and  weighs  thirty  pounds. 
It  is  a  native  of  India,  where  it  grows  in  the  woods,  and  was  carried  to  the  West  Isdiee 
It  is  sometimes  imported  into  this  country,  but  rather  as  an  article  of  curiosity.  When 
fresh,  it  contains  an  acrid  juice,  which  causes  itching  if  applied  to  the  skin ;  bat,  by 
heat,  this  acrid  principle  is  wholly  dissipated ;  and,  as  it  contains  a  great  deal  of  larina- 
oeons  matter,  it  forms  a  light,  nutritious,  and  palatable  food,  either  boiled  or  roasted. 
Tama  are  also  made  into  puddings.  In  Otaheite,  a  favourite  dish  is  made  of  them  with 
teraped  cocoanut  and  the  pulpy  fruit  of  the  banana. 

SuBSBCT.  4. — Turnip  (Brassica  Rapa,  Linn.)* 

2428.  Turnips  grow  wild  in  England,  but  these  cannot  by  cultivation  be  brought  to  re 
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Hmde  exaetly  the  caltiTated  vegetable.  li  is  said  that  they  were  broo^t  here  from 
Hanover.  Turnips  contain  macilage,  little  or  no  gluten,  but  a  good  deal  of  eugar,  though 
the  quantity  of  the  latter  varies  exceedingly,  and  is  not  so  considerable  as  in  the  carrot. 
The  qu»itity  of  nutritious  matter,  upon  the  whole,  in  turnips  is  small ;  according  to  Sii 
H.  Davy,  only  42  parts  in  1000.  They  are. an  excellent  culinaiy  vegetable,  much  used 
all  over  Europe,  and  are  either  eaten  alone,  mashed,  or  cooked  in  soups  and  stews.  A 
hot  climate  does  not  seem  to  agree  with  them ;  and  in  India  they  and  many  of  our  gar- 
den vegetables  lose  their  flavour,  and  are  comparatively  tasteless.  The  Swedish  is  the 
largest  variety,  but  too  coarse  for  Uie  table ;  it  is  excellent  for  cattle.  The  green  leaves 
of  the  tumipi,  gathered  young  in  the  spring,  make  good  greens,  well  knovn  by  the  name 
of  iumip  tops.  The  leaves  for  greens  are  good  from  any  of  the  varieties,  but  are  less 
acrid  from  the  Swedish.  Turnips  grown  in  the  field  will  be  found  of  a  better  flavour 
than  those  produced  in  the  gardeu ;  and  the  same  remark  applies  to  all  the  brassioa 
tribe,  with  the  exception  of  the  cauliflower  and  broccoli,  as  also  to  potatoes  and  tuber- 
ous roots. 

2429.  The  French  navei  is  a  variety  of  turnip  {Brassiea  nafm*  eaeuleiUt),  but  has  more 
the  shape  of  the  carrot.  It  is  of  a  very  fine  flavour,  and  is  much  esteemted  on  the  Coa* 
tinent  for  soups  and  made  dishesi  Two  or  three  of  them  will  give  as  much  flavour  a» 
a  dozen  common  turnips ;  stewed  in  gravy,  it  forms  an  excellent  dish.  The  peculiar 
flavour  resides  in  the  rind ;  consequently,  this  is  not  cut  ofl^,  but  only  scraped.  Tho 
navet  was  once  grown  here ;  at  present  it  is  seldom  to  be  found  in  our  gardens,  though 
very  deserving  of  being  cultivated.  It  is  of  a  yellowish- white  cotour,  and  resembles  the 
carrot  in  form.  It  is  often,  on  the  Continent,  served  up  with  them  as  ornamental,  on  ao- 
count  of  the  contrast  of  colour.    It  is  sometimes  imported  to  the  London  market. 

SuBSBCT.  5. — Carrot  {Daucm  Caxota,  Linn.). 

2430.  A  tnld  carrot  grows  in  England  in  sandy  soils,  but  it  is  small,  white,  and  stringy, 
and  of  a  strong  flavour.  Our  garden  carrot  was  introduced  by  the  Flemish  refugees 
who  settled  at  Sandwich  in  the  reign  of  Queen  Elizabeth.  This  plant  was  so  esteemed 
that  the  ladies  wore  the  leaves  as  ornaments  in  their  headdresses.  A^  present  a  pretty 
winter  ornament  is  made  from  the  carrot,  by  placing  a  slice  from  the  top  of  the  root  in 
a  shallow  vessel  of  water,  when  the  young  and  delicate  leaves  shoot  out,  and  form  an 
elegant  radiated  tuft. 

M31.  The  carrot  contahu  a  larger  proportion  of  mgar  than  any  of  the  com  pUnte :  in 
1000  parts  they  have  96  parts  of  sugar,  and  3  of  starch ;  this  is  about  six  times  as  much 
as  is  found  in  potatoes ;  hence  a  large  quantity  of  spirit  can  be  distilled  from  them, 
about  half  a  pint  from  ten  pounds,  and  they  may  be  used  instead  of  malt  for  beer.  At- 
tempts have  been  made  to  obtain  the  sugar  in  a  crystallized  state,  but  without  success. 

2432.  Their  vahu  in  the  culinary  art  is  weU  knoum ;  they  are  extremely  useful  in  soups 
and  stews.  When  eaten  alone,  they  should  be  well  bofled,  and  not  too  old,  as  thc^y 
contain  a  large  proportion  of  fibrous  matter  which  does  not  di^jest  very  easily.  CaUle 
are  extremely  fond  of  them,  and  they  form  an  excellent  fattening;  food. 

2433.  itf .  Vilmorin  of  Paris  has  lately  introduced  two  good  varieties  of  the  carrot,  the 
short  yellow  and  the  violet.  The  latter,  which  be  obtained  from  Spain,  grows  to  a  large 
size,  and  is  remarkably  sweet.  The  carrot  is  cultivated  by  some  farmers  in  their  gar- 
dens for  the  purpose  of  colohring  butter ;  but  this  is  the  hirge  red  variety,  or  field  carrot. 
The  orange  carrot  is  the  kind  usually  cultivated  as  a  garden  vegetable,  and  is  of  a  more 
delicate  flavour. 

2434.  When  a  carrot  is  cut  across^  it  will  be  seen  to  consist  of  two  parts,  the  outer  one 
reddish,  and  the  inner  more  yellow ;  the  first  answers  to  the  bark  of  wood,  and  is  the 
most  pulpy  and  sweetest ;  the  latter  is  the  wood  itself,  and  is  more  string.  The  great- 
er the  proportion  of  this  external  part  in  any  variety,  the  more  valuable  it  will  be.  The 
carrot  may  be  kept  in  a  succulent  and  fresh  state  for  a  long  time,  nothing  more  being 
necessary  than  to  bury  it  in  sand,  and  protect  it  firom  the  frofst. 

SuBSECT.  6. — Parsnip  {Pastinaca  Sativa,  Linn.). 

2436.  This  also  is  a  native  British  plant,  being  often  found  growing  by  the  road-side; ; 
but  it  has  not  altered  so  much  as  the  carrot.    It  is  generally  use<l  with  salt  fish  in  Leqt. 

2436.  It  contains  still  more  sugar  than  Ihe  carrott  and  some  persons  dislike  it  on  account 
of  its  peculiar  sweet  taste.  Besides  its  use  at  the  table,  a  pleasant  beverage  can  be 
brewed  from  it  with  hops,  as  is  practiced  in  the  north  of  Ireland :  it  will  also  furnish 
an  ardent  spirit  and  wine.  In  Scotland,  parsnips  and  potatoes  are  beat  up  with  butter 
into  a  dish  for  children,  who  are  remarkably  fond  of  it    They  are  excellent  fried. 

2437.  The  Guernsey  parsnip  appears  to  be  an  improved  variety :  it  grows  there  to  the 
length  of  four  feet,  aau  three  or  four  inches  in  diameter.  When  parsnips  are  grown  in 
a  poor  soil,  they  lose  much  of  the  rank  taste  which  they  acquire  in  richer  ground ;  and 
when  they  are  roasted,  as  they  are  in  the  north  on  peat  ashes,  they  become  swe^t  aad 
agreeable,  and  almost  as  farinaceous  as  potatoes. 

SussBOT.  7. — Beet  Root. 
JN88.  nere  are  two  varieHes  of  the  beet  commonly  cultivated ;  one  having  a  large  fleatgr 

Pff  .     . 
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root  (Jl.  WBgaris,  Linn.X  and  the  other  prodaciag  large  satibalent  leaves  {B.  ac2a),  wUeh 
we  arrange  amoikg  the  epinaeeOua  plants. 

3439.  Vhe  common  heel  root  is  of  a  tine  red  colour,  and  is  originally  a  natire  of  the  sea- 
cokax  of  the  sooth  of  Europe,  growing  wild  all  along  the  coast  of  the  Mediterranean.  It 
was  brought  into  this  country,  in  1666,  by  Tradeteant.  It  is  chiefly  employed  in 
England  as  a  garnish  for  salads  and  other  dishes,  on  account  of  the  beauty  of  its  colour^ 
and  it  is  also  used  as  pickle.  On  the  Continent  it  is  sometimes  boiled  sliced,  and 
eaten  cold  with  oil  and  vinegar ;  when  waim,  boiled  or  baked,  its  taste  .s  .nawkish^  and 
it  is  said  to  be  not  very  wholesome  if  eaten  in  any  quantity. 

S440.  A  variety  of  beet  root  called  mongil  uurxel  is  a  coarser  kind,  grows  to  a  ^ery 
large  size,  and  is  cultivated  in  the  fieMs  ror  cattle.  An  improved  and  smaller  variety, 
which  has  a  red  skin,  and  when  cut  through  is  white  or  veined  with  white,  is  exten- 
sively employed  in  France  for  the  manufacture  of  sugar.  See  <'  Sugar,"  Chap.  XIII., 
Book  VII. 

From  their  containing  so  much  saccharine  matter,  they  may  be  made  available  for 
the  production  of  beer  or  of  spirits  instead  of  malt.  The  French  greatly  esteem  a  sort 
called  eaatthtandini  Which  is  said  to  have  the  flavour  ot  a  nut. 

SuBSECT.  8. — Radiah  (Jtajikanua  Salitust  Linn.). 

8441.  The  radish  is  supposed  to  be  a  native  of  China,  but  has  long  been  cultivated 
here.  They  contain  little  else  than  water,  woody  fibre,  and  acrid  matter,  which  resides 
in  the  external  part ;  they  cannot,  therefore,  be  very  nutritive,  but  they  may  prove  a  use- 
ful stimulant.  There  are  various  kinds,  but  they  are  generally  divided  into  the  turnip 
and  spindle-rooted  radish.  Many  are  forced  for  the  early  market,  and  the  young  seed- 
ling leaves  are  sometimes  used  for  small  salad.  The  seed  pods,  when  green,  used  to 
be  pickled  as  a  substitute  for  capers,  and  formerly  the  leaves  were  boiled  as  pot-herbs. 
The  colour  of  radishes  varies  extreme^ ;  passing  from  white  to  red,  and  through  every 
shade  of  that  to  a  dark  purple,  approaching  to  black.  Professor  Burnet  states  that  the 
roots  when  boiled  and  served  with  toast  and  butter,  and  seasoned  with  pepper,  have 
much  the  taste  of  sea  kale  or  asparagus,  and  form  a  very  palatable  dish. 

SuBSBCT.  9. — Skirret  {Smm  Sitarum^  Linn.). 

2442.  This  root  is  composed  of  several  tap  roots,  the  size  of  the  little  finger ;  and« 
though  sow  little  used,  was  formerly  much  esteemed  boiled  and  served  op  with  butter. 
Woiiidge,  in  1688,  speaks  of  them  as  the  '*  sweetest,  whitest,  and  most  pleasant  of 
roots.''    It  is  a  native  of  China. 

Sect.  V. — sFTSACtous  plawts. 
The  name  of  this  tribe  is  derived  from  spinach,  the  principle  plant  among  them. 

SoBSBcf.  I. — Spinach  (Spinacia  OleraceOf  Linn.). 

5t448.  A  wild  tpinaeh  grctos  in  England,  somewhat  different  from  the  garden  tariety, 
but  cultivated  in  Lincolnshire  m  preference.  The  leaves  are  used  as  spinach,  and  the 
young  shoots  as  asparagus.  Spinach  is  known  to  have  grown  here  at  an  early  period ; 
and  hi  the  monasteries  on  th6  Continent  it  was  employed,  in  1351,  as  we  do  at  present. 

8444.  The  leaves  of  the  garden  spinach  are  softer  and  more  succulent  than  any  of  the 
brae^ica  tribe.  There  are  three  principal  varieties ;  one,  the  common  epimeh,  having  the 
leaves  round ;  another,  having  long  triangular  leaves ;  the  third  is  called  Ftander*s  opinaek, 
and  has  remarkably  large  leaves ;  the  round-leaved  is  procured  in  the  spring,  and  the 
long-Teaved  in  the  winter.  Spinach  forms  a  useful  ingredient  in  soups,  and  ^e  leaves 
ttre  afeo  boiled  alone  and  mashed  as  greens. 

5S445.  Orache,  or  mountain  spinach,  is  a  hardy  sort,  much  esteemed  in  France,  that 
^o^uoes  abO'nda^ce  of  large  leaves,  and  fbrms  an  excellent  summer  vegetable.  It  is  a( 
diative  of  Tartary,  introduced  in  1646.  There  are  two  varieties,  the  white  and  the  red: 
the  young  and  tender  stalks  are  eaten  as  weD  as  the  leaves. 

2446.  New-Zealand  spinach  {Teiragonia  expansa)  was  discovered  in  New-Zealand  by 
Sir  Joseph  Banks,  who  brought  it  to  England.  It  is  found  to  grow  here  perfectly  well 
hi  the  open  air,  and  its  leaves  are  larger  and  more  juicy  than  the  common  spinach.  It 
produces  fine  succulent  leaves  in  the  hottest  weatlier  in  great  luxuriance,  and  has  the 
advantage  of  being  in  season  when  the  common  spinach  is  not. 

2447.  Chenopodium  Quinoa.  This  variety  is  not  only  useful  in  its  leaves  for  spinach, 
but  the  seeds  of  the  yellow  variety  are  excellent  when  used  as  millet,  and  it  bears  them 
abundantly. 

SirBsECT.  2. — While  Beet  (Beta  Cicia,  Linn.). 

Sf448.  This  tarieiy  of  heet  is  distinguished  by  its  large  succulent  leaves,  Which  alOrte  are 
daten^  and  not  the  root,  which  is  smaH.  It  is  cultivated  in  gardens  as  a  culinary  vege- 
table, and  is  boiled  as  spinach,  or  put  into  soups.  It  is  less  known  here  than  on  the 
Continent,  where,  in  many  parts  of  Gennany,  France,  and  Switseriand,  it  forms  one  of 
the  principal  vegetables  used  by  agricultural  labourers  and  small  occupiers  of  land. 

t449.  A  large  variety  known  by  the  name  of  Sunss  chard,  produces  numerous  large 


DB8CSIPTION  OF  VEOBTABLEB  AND  FRUITS.  488 

•Qoeulent  leaves,  which  have  a  solid  rib  running  along  the  middle.  The  leafy  part  befng 
stripped  off  and  boiled,  is  used  as  a  substitute  for  greens  and  spinach,  and  the  ribs  and 
stalks  are  dressed  like  asparagus  or  scorzonera,  or  sliced  and  stewed ;  they  have  a 
sweetish  taste  like  sea  kale,  and  are  more  wholesome  than  the  cabbage  tribe  ;  but  some 
consider  them  as  having  an  earthy  taste,  and,  upon  the  whole,  they  are  not  much  es^ 
teemed.  Cattle  are  very  fond  of  the  leaves,  which  occasion  them  to  give  much  milk 
without  affecting  its  taste  like  turnips  or  cabbages. 

SassBCT.  3. — Sorrel  [Rumen  Aeetofa,  Liira.). 

2450.  Sorrel  is  much  used  in  French^  and  but  little  in  English  cookery.  It  growir  n^iM 
in  our  meadows,  but  is  sometimes  cultivated  in  the  garden.  The  leaves  are  remaika- 
Uc  for  their  acidity,  and  are  much  employed  on  the  Continent  in  soups,  sauces,  and 
salads ;  but  the  French  sorrel  is  different  from  ours,  being  round-leaved,  and  very  supe* 
rior  in  flavour  to  our  common  garden  sorrel. 

2451.  The  add  juice  coniained  in  ike  common  sorrel  just  mentioned,  and  likewise  in  an- 
other variety  called  wood  sorrel  (Omlis  meetocelU),  is  what  chemists  term  an  oxalate  of 
potash,  or,  Tame  strictly,  a  binoxalate  of  potash ;  that  is,  it  consists  of  potash  combined 
^th  the  oxalic  acid.  This  salt,  existing  ready  formed  in  the  plant,  though  in  a  state  of 
solution  in  the  juice,  may  be  procured  in  a  dry  state  by  evaporation ;  and  it  is  then  popu- 
brly  named  sail  of  sorrel.  Large  quantities  of  it  are  prepared  from  wood  sorrel  in 
Switzerland  and  o&ier  neighbouring  countries  ;  sixty  or  seventy  pounds  of  leaves  yield 
about  five  ounces  of  tHe  crystsllized  salt.  With  sugar  and  water  the  salt  of  sorrel  forms 
a  pleasant  beverage ;  and  in  consequence  of  its  having  been  substituted  for  lemons  for 
purposes  of  this  kind,  it  has  obtaiiied  the  very  absurd  name  of  essential  salt  of  lemons, 
though  having  nothing  to  do  with  the  lem9n.  But*  it  is  proper  to  state  that  one  of  the 
tomponent  parts  of  this  salt,  namely,  the  oxalic  acid,  is  a  deadly  poison ;  and  that,  al- 
Ifaongh  the  oxalate  of  potash  is  not  so  dangerous,  it  is  by  no  means  safe  to  use  it  in  any 
quantity,  and  therefore  very  improper  to  employ  it  in  any  way  in  drink,  though  it  hais 
been  fgnorantiy  recommended  to  make  a  refreshing  beverage  in  febrile  diseases,  or  as 
imparting  flavour  to  punch.  If  the  result  has  not  proved  fatal,  is  has  probably  been  be- 
cause the  quantity  taken  was  small. 

2452.  The  most  useful  property  possessed  by  the  salt  of  sorrel  is  that  of  taking  out  spots 
of  ink  or  iron  moulds  fVom  linen  :  it  is  also  used  by  the  cook  in  flavouring,  instead  of  the 
leaves. 

.The  procen  by  wliicb  the  talt  of  sorrel  ii  obtained  it  Teiy  simple,  f  he  eifunseed  juice  of  the  learei,  beiig 
flIlQted  with  water,  is  sbflTered  to  reouiitt  at  rest  for  «  few  days  until  the  fecalest  ptais  have  labeidad ;  Mr,  ■ 
theater  despatch  be  aeeesaair,  it  it  clarifled  with  the  wliites  of  eggs.  When  the  liqaor  is  safBciently  dear,  it 
Ip  dnwn  OS  and  eTapmmted  by  boiliny,  nntil  a  poUicle  appears  on  the  surface.  It  is  then  set  in  a  cool  place  to 
crjritalljze.  When  the  first  crop  of  crfstals  has  been  obtained,  the  liqnor  which  rsmains  is  again  eraportteA 
■aid  crrstallized ;  and  so  the  process  continaes  nntil  no  more  of  the  salt  can  be  aepaiafeed. 

In  the  late  Profeaaor  Burnett's  Botanjr  it  is  stated  that,  since  Scheele  discorered  that  oxalic  add  maj  be 
fimned  by  actinf  on  aogar  with  nitric  add,  his  process,  beinf  ftr  the  aaoat  economical,  has  in  general  supei^ 
MdMl  its  eztnctioii  from  the  pbnt. 

StTBSECT.  4. — Patience  Dock  {Rumen  PiUieniia,  Linn.). 

.  2453.  This  is  called  by  the  Germans  winter  spinach,  and  is  a  hanrdy  peyennial  pbnt, 
the  leaves  of  which  ma^  be  cut  several  times  in  a  season,  ft  was  formerly  much  used 
Inlxed  with  sorrel,  but  is  no^  neglected. 

SSCT.  VI. — ^▲LLIACBOUS  FLAlTTB. 

ti454.  This  tribe,  which  takes  Hi  name  fVom  allium,  the  onion,  is  distinguished  by  their 

bdlboQs  roots,  and  the  high  pungent  flavour  of  their  bulbs  and  leaves.    They  consist  of 

the  onion,  leek,  chive,  garlic,  and  shallot.    These  irfants  are,  perhaps,  more  general^ 

•  diflTused  all  over  the  world  as  an  article  of  food  than  any  other ;  and,  fVom  the  Indus  to 

the  northern  tribes  of  Asia,  they  were  always  held  in  high  estimation. 

SuBSECT.  1. — Onion  (Allium  Cepa,  Lhin.). 

9466.  The  dnkm  was  cultivated  in  veiy  remote  times,  having  been  known  to  the  an^ 
«ient  Egyptians,  who  worshipped  it  under  some  n^stic  signification  2000  years  before 
the  Christian  era.  It  forms  a  flivonrite  food  in  Egypt,  and  in  various  other  parts  of 
Africa,  where  it  is  distinguished  by  its  delicate  flavour.  It  is  not  known  when  oniohs 
#ere  first  intfodaced  into  England,  but  they  hare  been  long  lAed,  and  esteemed  chiefly 
as  a  seasoning  for  various  dishes. 

8466.  The  onion  contains  mnch  nutrittVe  mucilage.  It  is  much  more  succulent,  and 
of  a  milder  flavour  in  warm  climates  than  with  us.  Those  imported  from  Spain  and 
Portu^l  are  large  and  mild,  and  those  from  Strasburgh  are  much  esteemed.  These 
farieties,  when  planted  in  England,  degenerate,  and  become  smaller  and  more  pungent. 
Onions  are  wholesome  employed  in  any  way ;  they  are  eaten  raw  by  labouring  peoplSf 
and  in  this  state  are  strongly  stimulant.  When  young  they  are  sometimes  intAMlaoed 
into  salads.  The  large  in&d  kinds,  called  Spanish  onions,  are  often  boiled  or  roasted, 
tnd  are  considered  as  an  agreeable  and  nutritive  food.  They  become  much  more  sue* 
iMilent,  and  their  peculiar  smell  and  taste  are  nearly  destroyed,  after  having  undergone 
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culinary  preparation.  They  form  one  of  the  most  essential  prpdnctions  of  the  kitchen 
garden*;  hut  the  odour  which  they  communicate  to  the  breath  is  a  great  objection  to  theb 
use  in  the  raw  state :  the  best  way  of  removing  it  is  by  chewing  a  little  raw  parsley. 

3457.  The  potato  onion  is  a  curious  variety,  multiplying  by  numerous  bulbs,  like  the 
potato. 

2458.  The  Cihoute^  or  Welsh  onion,  never  forms  any  bulb  at  bottom,  and  is  only  culti- 
vated to  be  drawn  as  young  green  onions  for  salad  in  the  spring :  its  taste  is,  however, 
stronger  than  the  garden  onion.  It  is  very  hardy,  surviving  the  severest  winter,  io 
which,  though  their  blades  be  cut  off,  the  roots  remain  sound,  and  shoot  out  vigorously 
in  the  spring. 

2459.  The  onion  has  been  analyzed  by  Fourcroy  and  Vauquelin,  and  found  to  contain 
water,  sulphur,  phosphoric  and  acetic  acids,  some  -vegeto-animal  matter,  and  a  little 
manna ;  to  the  latter  is  owing  the  sweetish  taste  observalle  in  onions,  particularly  in 
pickled  onions,  when  the  acrimony  has  been  extracted  by  the  vinegar. 

SuBSBCT.  2. — Leek  {Allium  Porrum,  Linn.). 

2460.  The  leek  is  supposed  to  be  a  native  of  Switzerland.  Shakspeare,  in  Henry  Y., 
mentions  it  as  the  badge  of  the  Welsh  before  his  time,  and  derives  the  origin  of  this  from 
the  battle  of  Cressy.  Its  hardiness  and  pnngency  have  recommended  it  in  cold  mount- 
ainous districts,  and  it  was  an  ingredient  in  two  very  old  Scotch  dishes,  "  Cock  a  leekie," 
a  great  favourite  with  James  I. ;  and  in  the  famed  "  Haggles."  The  leeks  whi<ki 
are  cultivated  in  the  colder  parts  of  the  Highlands  of  Scotland,  and  in  Wales,  are  more 
pungent  than  those  of  England.  Worlidge  observes  of  Wales,  "  ^ave  seen  the  greater 
part  of  a  garden  there  stored  with  leeks,  and  part  of  the  remainder  with  onions  and  gar* 
be."    Tradition  says  it  was  introduced  into  that  country  by  St.  David. 

2461.  Many  prefer  its  flavour  to  that  of  the  onion  in  broth ;  and,  as  it  stands  the  win- 
ter, it  is  a  very  useful  pot-herb.  Leek  porridge  is  a  very  ancient  dish.  The  whole  plant 
is  used  in  soups  and  stews,  but  the  blanched  stem  is  most  esteemed ;  these  are  very  good 
boiled,  and  served  up  on  toasted  bread  and  white  sauce.  Notwithstanding  its  nn* 
pleasant  odour,  it  is  very  wholesome,  but  requires  to  be  well  boiled,  that  it  may  not  taint 
the  breath. 

SuBSECT.  8. — Chive  {Allium  Schanoprasum,  Linn.). 

2462.  This  is  the  smallest  of  the  onion  kind,  rising  but  a  few  inches  high :  it  is  a  na 
tive  of  Britain,  and  is  found  occasionally  in  our  pastures.  Its  taste  much  resembles  that 
of  the  onion,  but  is  milder.  The  bulbs  are  extremely  small,  and  in  clusters.  Both  these 
and  the  leaves  are  employed  as  a  pot-herb,  and  as  they  are  very  hardy  and  easily  colli- 
vated,  they  would  be  very  useful  in  the  garden  of  the  cottager,  were  be  accustomed  to 
live  more  upon  broths.  The  leaves  rise  early  in  the  spring,  and  are  sometimes  employed 
in  spring  salads,  and  also  in  omelets  and  soups. 

SuBSECT.  4. — Garlic  {Alium  Sativum,  Linn.). 

2468.  This  gives  its  name  to  the  alliaceous  tribe ;  it  possesses  the  most  acrimonious 
taste  of  the  whole,  and  a  smell  that  is  considered  by  most  persons  ofiensive.  It  grows 
natarally  in  Sicily,  the  South  of  France,  and  other  countries  bordering  on  the  Mediter- 
ranean ;  it  was  introduced  into  England  in  1548.  It  is  extensively  used  as  a  seasoning 
herb  on  the  Continent,  particularly  in  Italy,  and  was  more  i^lished  by  our  ancestors  than 
in  our  times.  The  root,  which  is  the  part  made  use  of,  consists  of  a  group  of  several 
bulbs  called  cloves  of  garlic,  enclosed  in  a  common  membranous  skin.  In  foreign  cook- 
ery it  is  seldom  employed  in  substance,  but  introduced  for  a  short  time  only  into  the  dish 
that  is  cooking,  arid  withdrawn  when  it  has  communicated  a  suflicieot  flavour.  At 
present  the  French  use  it  much,  and  consider  it  essential  to  many  dishes. 

SuBSECT.  5. — Shallot  {Allium  Ascalonicum,  Linn.). 

2464.  This  was  originally  found  growing  wild  near  Ascalon  in  Palestme,  whence  its 
botanical  appellation,  and  is  supposed  to  have  been  brought  to  England  by  the  Crnsaders. 
It  is  a  bulbous  root,  resembling  the  garlic  in  being  divided  into  several  cloves  enclosed 
in  a  skin.  The  leaves  wither  in  July,  when  the  roots  are  full-grown :  the  latter  are  taken 
up  in  autumn,  and  are  dried  and  housed  for  use :  they  will  keep  till  the  spring.  Its  fla- 
vour is  more  pun^nt  than  that  of  the  garlic,  but  more  agreeable.  It  is  employed  in 
soups  and  made  dishes,  also  in  sauces  and  pickles ;  and  it  forms  a  favourite  accompani* 
ment  to  steaks  and  chops.  It  was  called  by  old  authors  the  barren,  onion,  from  the  cir* 
3iunstance  of  its  scarcely  ever  sending  up  a  flower  stalk. 

Sdbbect.  6. — Rosambole  {AUium  Scorodoprasum^  Linn.). 

2465.  This  bulbous  root  has  a  flavour  between  that  of  the  shallot  and  garlic,  and,  like 
them,  is  divided  into  cloves :  its  uses  are  also  similar.  It  is  a  native  of  Senmark,  but  iB 
enltivated  here  occasionally. 

Sect.  VII. — ^asparaoxnous  plakts. 

2466.  The  name  of  this  division  is  derived  from  the  practice  of  the  ancients,  who  called 
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tfl  youn^  sprouts  of  vegetables  by  the  term  asparagus,  although  this  name  is  now  con- 
fined to  a  particular  species.  This  class  comprehends  a^parofftu,  sea.  kale,  artiehok*^ 
eardoon,  tampion,  and  alisajider.  In  all  of  them  it  is  only  a  small  portion  of  the  vege- 
table that  is  eaten,  and  that  most  generally  in  a  young  and  undeveloped  state ;  they  be- 
long to  the  class  of  luxuries  rather  than  of  necessary  food,  and  they  are  brought  to  per- 
fection only  by  great  care  and  attention  on  fhe  part  of  the  gardener,  and  at  a  consider- 
able expense  in  preparing  the  ground.  Tn  their  wild  state  they  are  chiefly  seashore 
plants  unfit  for  human  food. 

SuBSRCT.  1. — Asparagus  (Asparagus  Ojfieinalist  Linn.). 

S467.  Asparagus,  oAen,  in  London,  vulgarly  and  absurdly  called  sparrow  grass,  is  a 
▼egetable  highly  esteemed  and  largely  cultivated  in  the  garden  for  the  London  market 
It  has  been  so  much  improved  by  cuhivation  that  the  original  plant  from  which  it  has 
Veen  derived  could  not  be  recognised  except  by  the  botanist. 

2468.  Wild  asparagus  is  a  very  small  vegetable  that  grows  in  poor  sandy  soils  both 
m  North  and  South  Britain,  on  the  seashore,  but  is  not  very  common.  In  the  saline 
and  sandy  steppes  of  Russia  and  Poland  it  is  abundant,  and  is  fed  on  by  horses  and 
eattle.  The  Romans  had  asparagus  of  very  large  size,  and  it  was  cultivated  with  great 
auecess  in  Holland,  but  it  is  now  grown  in  greater  quantities  in  the  environs  of  London 
than  anywhere  else  in  the  world ;  at  Deptford  and  Mortlake  there  are  hundreds  of  acres  ^ 
planted  with  this  vegetable. 

2469.  The  part  which  is  eaten  is  the  young  shoot,  as  far  as  the  flower  not  yet  devel- 
oped. Asparagus  is  a  light,  digestible  food,  but  not  particularly  nutritious.  The  tops 
of  the  shoots  are  not  blanched  in  this  country,  but  in  Spain  the  whole  is  blanched  by 
idacing  pieces  of  cane  over  it. 

SuBSKCT.  2. — Sea-kale  {Cramhe  MariUma,  Linn.). 

2470.  T^is  plant  is  so  named  from  its  growing  naturally  an  our  seashores^  particularly  < 
m  the  West  of  England,  and  near  Dublin.  The  young  spring  shoots  just  as  they  begin 
to  appear,  and  the  stalks  of  the  unfolded  leaves,  then  blanched  and  tender,  are  the  parts 
that  are  cut  ofl^  and  boiled  for  use.  Though  collected  hy  the  peasants,  and  eaten  as  a 
pot-herh  time  out  of  mind,  and  even  cultivated  in  the  garden,  yet  it  appears  that  it  was 
br.  I^tsom,  in  1767,  who  first  gave  it  a  good  character,  and  that  it  did  not  come  into 
high  repute  until  1794.  It  is  now  in  very  general  use,  and,  within  the  last  ten  or  fifteen 
years,  has  become  a  very  common  and  cheap  vegetable.  It  is  one  of  the  most  valuable 
esculents  indigenous  to  Britain. 

.2471.  It  is  dressed  and  eaten  in  the  manner  of  asparagus,  and  the  shoots  are  usually 
blanched ;  but  it  requires  to  be  very  well  boiled,  as  it  is  naturally  hard.  It  is  easily 
cultivated,  and  forced  in  the  winter  season ;  and  it  is  a  great  luxury  at  (able,  since  in 
that  season  many  vegetables  are  diflScult  to  he  procured.  It  might  be  produced  in  many 
places  on  the  seashore,  where  no  other  edible  vegetable  would  grow,  seeming  to  prefer 
a  poor  sandy  soil.    The  flowers  form  a  favourite  resort  for  bees. 

SuBSBCT.  8. — Artichoke  {Cynara  Scolymus,  Linn.). 

2472.  Like  the  sea  kale,  the  artichoke  is  a  maritime  plant,  and  succeeds  best  when  ma- 
iitired  with  sea-weeds.    It  was  probably  brought  from  the  Mediterranean  and  cultivated 

0  England  about  1580.  The  part  which  is  eaten  is  the  flower  head  in  an  immature 
state ;  what  is  called  the  artichoke  bottom  is  the  fleshy  receptacle,  which  is  sorrounded 
by  the  bristles  and  seed  down,  vulgarly  called  the  choke,  and  by  also  a  soU  substance  on 
the  lower  part  of  the  leaves  of  the  calyx.  In  England  artichokes  are  boiled  plain  and 
eaten  with  melted  butter  and  pepper ;  the  bottoms  are  also  stewed  in  milk ;  oooasionally 
they  are  pickled.  The  French  fry  them  and  use  them  in  ragouts ;  or  thin  slices  of  the 
bottoms  are  cut  oflf*,  each  having  a  leaf  attached,  by  which  it  is  liAed  and  eaten  raw,  as 
salad.  The  flowers  may  be  used  for  coagulating  milk.  The  shoots  and  young  leaves 
are  sometimes  blanched  by  earthing,  and  eaten  as  chard.  Artichokes  may  be  dried  and 
preserved  for  use. 

SuBBicT.  ^.^Cardoon  {Cynara  Carduneulus^  Linn.). 
3473.  This  plant  is  a  native  of  Candia,  and  was  brought  into  England  a  oentury  aftei 
the  artichoke.    It  much  resembles  the  artichoke,  but  grows  higher.    It  is  esteemed  on 
the  Continent,  but  is  little  used  in  England  ;  the  stalks  and  ribs  of  the  inner  leaves  are 
smployed  in  soups  and  ragouts.    The  Spanish  cardoon  is  the  best. 

SuBSECT.  5. — Rampion  {Campanula  Rapunculus^  Linn.). 

2474.  This  is  a  native  of  England,  but  not  common.  The  root,  which  is  the  part  that 
8  eaten,  is  long,  white,  and  spindle-shaped ;  it  is  eaten  raw  like  a  radish,  and  has  n 
feasant  nutty  flavour ;  both  it  and  the  leaves  are  sometimes  used  in  winter  salad. 

SuBSECT.  6. — Prussian  Asparagus  {Omithagalum  Fyrenaicum). 

2475.  A  plant  is  sold  under  this  name  in  Bath,  and  the  south  and  west  of  England,  as 

1  substitute  for  asparagus.    Tne  part  which  is  eaten  are  the  flower  stalks  before  the 
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bads  are  expanded.    They  are  served  up  in  the  same  way  as  asparagus,  and  aie  toler' 
ably  good,  but  rather  insipid. 

i476.  Hop  Tops. — ^The  young  shoots  of  the  hop,  when  they  have  risen  two  or  three 
inches^  are  also  employed  sometimes  as  a  substitute  for  asparagus.  In  Belgium  thej 
are  blanched ;  and  they  are  very  strongly  recomniended  as  an  admirable  ingredient  in  a 
variety  of  dishes,  such  as  soups,  omelets,  ^.,  by  an  experienced  cook  from  Sardinia* 
whc  mentions  them  in  the  **  Gardener's  Magazine.'* 

SuBSECT.  7. — Aliaander  {Smyrnmm  Olusatrumj  Linn.)* 
247;.  This  plant  also  grows  natarally  near  the  sea,  and  somewhat  resembles  celery 
in  tasto     The  leaves  arc  of  a  pale  green ;  when  blanched,  the  leafstalks  were  formerly 
much  us^d  as  a  pot-herb  and  in  salad,  but  it  is  nearly  out  of  use. 

SuBSBCT.  8. — Bladder  Campion  {SiUne  Inflata). 

3478.  The  young  shoots  of  this,  when  boiled,  are  an  agreeable  flavoured  vegetable, 
and  are  boOed  Tike  asparagus. 

Sect.  VIIL — acstarious  vegetables.  . 

M79.  By  the  term  (Kclaria,  or  aceUrious  vegetables,  is  expressed  a  numerous  class  of 
plants  of  various  culture  and  habits,  which  are  chiefly  employed  as  salads,  pickles,  and 
other  condiments.  They  are  to  be  considered  rather  as  articles  of  comparative  luxury 
than  as  ordinary  food,  and  are  more  desirable  for  their  coolness  or  their  agreeable  fla* 
vour  Xhaa  for  their  nutritive  powers. 

3480.  Salads  consist  of  raw  vegetables,  of  which  lettuce  is  the  most  generally  used 
with  us ;  but  several  others  are  occasionally  employed,  as  celery,  cresses,  onions,  beec> 
root,  &c.  As  raw  vegetables  are  liable  to  ferment  in  the  stomach,  and  as  they  give  but 
little  stimulus  to  that  organ,  they  are  generally  dressed  with  some  condiments,  as  vin- 
egar, pepper,  mustard,  salt,  and  oil.  Uonsiderable  diflference  of  opinion  exists  among 
medical  men  respecting  the  use  of  these,  and  particularly  oil,  some  condenming,  others 
approving  it. 

ScBSECT.  1. — Lettuce  {Lactuca  SoHva,  Linn.). 

2481.  The  botamcal  name  of  the  lettitce,  Lactuca,  is  derived  from  the  milky  juice  that 
exudes  from  its  stalks  when  it  is  cut.  This  juice,  when  the  plants  are  young,  is  of  a 
mild  and  pleasant  bitter,  containing  a  small  quantity  of  the  narcotic  principle ;  but  this, 
in  the  old  stems  and  foliage,  and  more  especially  in  those  plants  which  arc  fully  exposed 
to  the  sun,  becomes  extremely  bitter  and  notably  sedative.  A  medicine  (extract  ofU^ 
tuce)  is  extracted  from  it,  which  is  said  to  have  the  good  without  the  bad  effects  of 
opium.  In  the  strongly-scented  wild  lettuce,  which  is  uneatable,  this  is  very  abundant : 
the  plant  is  cultivated  in  Forfarshire  for  this  purpose. 

2482.  The  lettuce  came  originally  from  the  Grecian  Archipelago,  and  the  name  of  one 
kind,  the  cos  lettuce,  reminds  one  of  the  island  of  the  same  name.  The  soporific  qual- 
ities of  the  lettuce  were  very  early  known,  and  a  lettuce  supper  has  been  thought  very 
conducive  to  repose. 

2483.  There  are  fwo  principal  varieties,  tiie  cabbage  and  the  cos  lettuce,  the  latter  often 
vulgarly  and  improperly  called  gauze  lettuce.  The  first  is  the  earliest  in  season ;  the 
leaves  are  roundish,  and  the  head  flat,  and  close  to  the  ground.  The  cos  lettuce  is  more 
upright,  and  the  head  is  of  an  oblong  form.  When  very  young,  the  leaves  of  both  are 
open,  and  then  the  cabbage  lettuce  is  preferred ;  but  both  have  eompaot  round  heads 
when  mature,  the  inner  leaves  being  white,  and  then  the  cos  lettuoe  has  the  finest  fla- 
vour, and  is  most  employed  for  salads,  the  cabbage  lettuce  being  more  used  for  soups. 
Blanching  them  prevents,  in  a  great  measure,  the  formation  of  the  bitter  acrid  and  nai^ 
ootic  principle,  and  renders  them  more  wholesome. 

Lettuces  may  be  considered  as  a  cooling  summer  vegetable,  and  useful  rather  as  oox- 
reeling  or  diluting  animal  ibod  than  as  containing  much  nutriment  of  itself.  It  is  gen- 
Arally  eaten  with  some  condiments,  as  vinegar,  mustard,  oil,  duo. 

SuBSECT  2. — Endive  {Chicorium  Endivia,  Linn.)- 

2484.  The  history  of  this  plant  is  little  known.  It  is  supposed  to  have  come  origi- 
nally from  China  and  Japan,  and  to  have  been  introduced  into  England  about  1548.  It 
is  remarkable  for  its  elegant  leaves,  which  are  much  divided  at  the  edges.  Wbea 
Buflfe'red  to  remain  green  by  exposure  to  the  light,  they  are  harsh  and  bitter,  but  by  tyin^ 
them  up  with  bass,  and  keeping  them  well  earthed,  tliey  become  blanched  and  succu- 
lent, and  lose  the  greater  part  of  their  bitterness,  retaining  only  enough  to  be  agreeable. 
It  is  grown  in  abundance  \n  the  neighbourhood  of  London,  and  is  much  used  as  a  winter 
salad,  and  likewise  in  soups  and  stews.  The  French  consume  a  great  quantity  of  it, 
raw  in  salads,  boiled  in  ragouts,  fried  with  roast  meat,  and  as  a  pickle :  they  esteem  it 
a  wholesome  esculent.  By  judicious  culture  it  may  be  obtained  through  the  winter, 
when  other  salads  are  not  easily  ^rocored. 

2485.  Chicory,  or  Succory,  called  also  wild  endive  {Chicorium  bUybus,  Linn.),  is  a  native 
of  this  country,  growing  wud  by  the  road-side ;  and,  though  little  regarded  here,  it  is  mucb 
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culiiTated  on  the  Coatineot.  Its  leaves,  in  tbe  natural  state,  are  bitter ;  bat  by  steep- 
ing them  some  hours  in  water  this  bitterness  is  removed,  and  still  more  when  blanched. 
They  are  used  as  endive  in  the  Netherlands,  ^nd  particularly  tbe  blanched  leaves  are 
sold  in  the  markets  as  an  early  spring  salad.  The  roots  are  scraped  and  boiled,  and 
eat^n  wiih  sauce  and  potatoes. 

As  cbickory  is  veiy  hardy,  easily  cultivated,  and  grows  upon  very  poor  land  where 
scarcely  anything  will  thrive,  chiefly  dry  calcareous  soils,  its  cultivation  has  been 
strongly  recommended  by  Arthur  Young  and  other  writers  on  agriculture,  as  a  food  for 
cattle. 

2^486.  Mr.  Lottdon  states  thai  an  acre  of  chicory  might  be  easily  grown  upon  cheap 
land  five  or  ten  miles  distant  from  the  place  of  consumption.  The  roots  may  be  brought 
together  early  in  the  autumn,  and  planted  and  packed  close  together  in  a  few  hundred 
feet  of  garden  ground  to  defend  them  from  the  frost  of  winter;  then,  by  laying  on  some 
earth  and  manure  early  in  the  spring,  the  leaves  will  push  into  it  in  a  blanched  state, 
and  form  a  very  crimp  and  early  salad,  the  new  leaves  being  derived  from  the  stock  of 
sap  elaborated  in  the  preceding  year.  The  adoption  of  this  plan  of  cultivating  chicory 
may  be  recommended  to  many  great  towns  in  the  north  of  England,  where  anything  in 
the  shape  of  a  salad  is  rarely  seen  until  the  end  of  April,  and  then  only  tough  green 
lettuces,  far  more  bitter  than  this  invitingly  white  chicory.  Its  growth  is  so  rapid  that 
it  may  be  cut  three  or  four  times  every  year. 

^^487.  Its  roots  may  be  laid  up  in  a  warm  cellar,  and,  if  kept  Drom  the  frost,  it  wiB 
then  soon  send  out  a  crop  of  blanched  leaves,  from  which  a  salad  may  be  obtained  in 
the  winter.  This  property  is  also  taken  advantage  of  on  shipboard ;  the  roots  are  put 
into  a  cask  with  sand,  having  the  sides  pierced  with  numerous  holes  (or  a  hamper  will 
do),  and  the  leaves  make  their  way  through  the  holes ;  this  method  of  forcing  is  carried 
on  extensively  in  France. 

2488.  But  there  is  snotber  use  to  which  the  roots  of  this  plant  have  been  applied. 
Dried  and  ground,  they  are  employed  to  a  great  extent  in  Holland  and  Flanders,  and 
likewise  in  France,  as  a  substitute  for  cofiee.    See  Chap.  XL,  Book  VIII.,  *'  Coffee.*' 

SuBSBCT.  9.— Ctf^cry  {Afitun  GravioUns,  Linn.)* 

2489.  Celery  is  also  a  native  of  Britain :  the  wild  plant  is  known  by  the^  name  of 
smaUage,  and  grows  on  the  sids  of  ditches,  and  in  the  neighbourhood  of  the  sea  ;  but 
although  it  resembles  tbe  cultivated  plant  considerably,  it  has  a  rank,  acrid,  and  disao 
greeable  taste,  and  is  even  narcotic  and  unsafe ;  yet  it  has  been  converted  by  cultivation 
into  tbe  mild  aromatic  flavour  of  the  garden  celery. 

2490.  The  blanched  foot-stalks  of  the  leaves  are  eaten  raw,  and  great  care  is  taken  to 
have  them  in  perfection  on  the  table.  The  blanehing  of  celery  is  a  striking  instance  of 
tbe  eflect  of  the  want  of  light  in  vegetation.  All  the  colouring  matter  in  plants  is  de- 
veloped or  assisted  in  its  formation  by  the  sun*s  rays ;  heat  alone  will  not  produce  the 
same  effect :  it  is  li^t  that  causes  the  colour,  and  hence  plants  that  grow  in  a  dark 
place  are  always  white :  it  may  be  observed  that  the  part  of  the  stem  of  all  plants  just 
below  the  surface  of  tbe  ground  is  white,  and  that  the  green  does  nqt  commence  till  above 
the  surface.  To  procure  the  stalks  of  the  celery  as  white  as  possible,  they  are  kept 
almost  entirely  covered  with  earth  while  growing,  and  only  tbe  tops  of  the  leaves  suf- 
fered to  appear  above  ground.  This  management  also  increases  their  crispness,  and 
renders  them  milder  flavoured.  In  Germany  celery  is  boiled  and  served  up  as  a  dish, 
and  the  Italians  nse  the  green  leaves  in  soup.  With  us  the  flavour  ofcelery  is  employ- 
ed in  the  culinary  art ;  and  when  it  is  required,  and  neither  the  leaves  nor  stems  can  be 
had,  the  seeds  bruised  are  sometimes  employed  as  a  substitute.  In  the  neighbourhood 
of  Manchester  celery  is  grown  of  an  enormous  size. 

2491.  Celeriae  is  a  variety  of  celery  having  the  root  of  a  turnip  form,  the  only  part 
that  is  eaten.  It  is  moch  esteemed  in  Genaany  and  other  parts  of  tbe  Continent,  where 
they  boil  and  eat  it  when  cold,  sliced  with  ofl  and  vinegar  as  a  salad,  or  employ  it  in 
various  dishes.  It  is  occasionally  imported  from  Hamburgh,  but  is  little  cultivated  in 
England,  though  very  hardy. 

2492.  Com  salad,  or  lamb  Uttucet  {Felix  oliloria,  Willd.).  This  is  a  diminutive  annual, 
common  in  cornfields  and  sandy  soUs.  It  is  occasionally  cultivated  in  gardens,  rising 
to  the  height  of  a  foot,  and  is  used  as  a  salad.  It  has  long  been  a  iavourite  plant  in 
France. 

Sbct.  IX.^bhall  salad  hkrbs. 

2493.  There  are  certain  herbs  which  are  used  chiefly  in  the  seed  leaf,  or  when  ex- 
tremely young,  for  the  purpose  of  procuring  salads  throttghout  the  year,  or  at  times  and 
in  situations  where  no  other  can  be  had.  Some  of  those  are  also  mixed  with  tbe  I^ger 
niad  plants  to  improve  their  flavours  or  wholesome  qualities.  The  sorts  mostly  in  use 
in  this  country  are  mustard,  cvesses,  rape,  turnip,  radish,  white  cabbage,  cabbage  let- 
tuce, dec.  Some  of  these  may  be  had  at  all  times  of  tbe  year,  and  are  cut  when  not 
more  than  a  week  or  ten  days  old.  Being  mostly  of  a  warm  relish,  if  suffered  to  grow 
too  large,  so  as  to  run  into  the  rough  leaf,  they  become  of  a  disagreeably  strong,  hoi 
taste 
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SvBaECT.  1. — Mtutard  {SiTiapu,  Linn.)* 

:2494.  There  are  two  varieties  of  mustard,  the  black  and  the  white,  both  natives  of  thft 
conntry,  and  occasionally  growing  wild  in  the  cornfields.  The  black  is  rather  a  lander 
Dlant  than  the  white,  and  the  leaves  darker.  The  seeds  of  both,  bat  chiefly  the  former* 
are  ground  to  produce  the  well-known  condiment,  flour  of  mustard.  It  is  principally 
cultivated  in  Durham. 

2495.  Mustard  contains  a  mild  fixed  oil  of  a  greenish  yellow  colour,  procured  by  pres- 
sure. The  mustard  cake,  after  the  ezprussion  of  the  bland  oil,  when  distilled  with 
)vater,  yields  an  acrid,  volatile  oil,  the  principles  of  which  reside  in  the  seeds,  but  cannot 
be  developed  without  the  aid  of  water.  The  pungency  of  the  mustard,  when  used  as 
food,  is  developed  from  the  action  of  the  emulsion  on  a  peculiar  principle  in  the  same 
manner  as  the  hydrocyanic  acid  is  developed  by  the  action  of  water  on  the  bitter  almond. 

2496.  Mustard  is  one  of  the  best  stimulants  employed  to  giv«  energy  to  the  digestive 
organs.  It  was  in  high  favour  with  our  forefathers.  In  the  **  Northumberland  House- 
hold Book  for  1612,"  p.  18,  is  an  order  for  an  annual  supply  of  160  gallons  of  mustard. 

2497.  Mustard^  in  Us  present  form^  was  not  known  at  our  tables  previously  to  1729.  At 
that  time  the  seed  was  only  coarsely  pounded  in  a  mortar,  as  coarsely  separated  from 
the  integuments  or  skins,  and  in  that  rough  state  made  up  for  use ;  sometimes  it  was 
brought  to  table  whole,  or  boiled  in  vinegar.  It  then  occurred  to  an  old  woman,  of  the> 
name  of  Clements,  resident  at  Durham,  to  grind  the  seed  in  a  mill,  and  to  pass  the  meal 
through  the  several  processes  which  are  resorted  to  in  making  flour  from  wheat.  The  se- 
cret she  kept  for  many  years  to  herself,  and,  in  the  period  of  her  exclusive  possession  of 
it,  supplied  the  principal  parts  of  the  kingdom,  and,  in  particular,  the  metropolis,  with 
this  article.  George  I.  stamped  it  with  fashion  by  his  approval.  Mrs.  Clements  twice 
a  year  travelled  to  London,  and  to  the  principal  towns  throughout  England,  for  orders, 
as  regularly  as  any  tradesman's  rider  of  the  present  day ;  and  the  oki  lady  contrived  to 
pick  up,  not  only  a  decent  pittance,  but  what  was  then  thought  a  tolerable  competence. 
From  this  woman's  residing  at  Durham,  it  acquired  the  name  of  Durham  mustard. 

2498.  Mustard  is  remarkable  for  the  rapidity  of  its  growtft,  and,  on  this  account,  ia  fre- 
quently sown  in  the  ground  as  a  small  salacf,  together  with  cress.  The  seeds  strewed. 
OR  wet  flannel,  and  ^aced  in  a  warm  situation,  eveti  by  the  fireside,  freiiaeotly  sboot 
out  their  seed  leaves  in  a  day  or  two — sometimes  even  in  a  few  hours — a  circumstance 
which  is  frequently  taken  advantage  of  in  long  voyages.  Ships  going  to  the  East  Indies 
have  boxes  with  earth  placed  on  the  deck,  wherein  they  sow  mustard  and  cress  for  the 
purpose  of  getting  salad  on  the  voyage ;  and  the  number  of  crops  thue  raised  is  sur- 
prising. 

S<7B8ECT.  2. — Garden  Cress  (Lapidium  Sativumf  Linn.). 

2499.  This  elegant  small  plant  is  not  found  wild  in  England,  and  is  supposed  to  have 
been  brought  from  Persia  or  Cyprus,  about  1648.  It  is  considered  as  the  principal  of 
the  small  salad  herbs,  and  is  much  cultivated  for  this  purpose,  having  a  veiy  warm,  but 
agreeable  aromatic  flavour.  By  the  assistance  of  a  little  artificial  beat,  it  may  bo  bad 
fresh  throughout  the  winter. 

2500.  American  cress  {Barbarea  pracox). — ^This  variety  grows  wild  in  Britain  in  moist 
or  watery  ground.  It  is  aromatic  and  pungent,  but  rather  bitter.  It  is  sometimes  cid- 
tivated  for  winter  and  early  spring  salad.     It  is  also  called  Freruh  cress. 

2501.  WinXer  cress  {Batiarea  vulgaris). — ^This  also  is  found  wild  in  Britain  in  watery 
places  and  slow-running  streams.    In  flavour  and  use  it  much  resembles  the  last 

SuBSBCT.  8. — Water-cress  (^Nasturtium  Officinale,  Linn.). 

2502.  Water-cress  has  long  been  a  favourite  vegetable,  and  is  found  abundantly  on  the 
edges  of  running  streams,  preferring  clean  water  to  that  which  is  muddy.  It  should  be 
carefully  distinguished  from  the  water  p«irsnip  {Sium  nodifiorum^  Linn.),  which  is  poi- 
sonous, and  is  often  found  growing  with  it. 

2503.  The  demand  for  water-cresses  in  London,  as  an  adjunct  at  the  breakfast  table,  has 
been  so  great,  that,  since  1808,  they  have  been  cultivated  extensively  in  various  places ; 
as  at  Springhead  Valley,  near  Gravesend,  West  Hyde,  near  Rick  mans  worth.  Hackney, 
Uxbridge,  £c.  On  a  gravelly  or  chalky  bottom,  shallow  excavations  are  made,  into 
which  ruoning^  water  is  introduced  about  a  fool  deep,  and  the  cress  is  planted  in  regular 
cows,  so  that  a  constant  succession  of  young  and  healthy  green  shoots,  in  great  perfeo 
tion,  are  provided  for  the  market.    It  is  supposed  to  possess  antiscorbutic  properties. 

SuBSECT.  4. — Burnet  {Poterium  SanguisOrbOf  JJnn.). 

2504.  This  hardy  perennial  plant  is  indigenous  in  Britain,  found  in  dry,  upland,  calca* 
reous  soila.  and  occasionally  cultivated  in  gardens.  The  leaves  are  used  in  salads,  put 
into  soups,  tnd  form  a  favourite  ingredient  in  cool  tankanls.  When  slightly  bruised, 
they  smell  ike  cucumber,  and  they  have  a  somewhat  waim  taste.  They  continue  greoo 
through  the  winter,  but  are  now  little  in  use. 

SuBsBCT.  5. — Rape  {Brassica  Rapus,  Iiinn.) 

2505.  Rape,  a  native  of  Britain,  is  sometimes  cultivated  in  gardens,  the  seed  leaves 
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being  employed  for  salad,  as  masUrd  and  cress.    It  is  wann  and  aromatic.    Bat  the 
^ief  valae  of  this  plant  is  in  the  oil  that  is  expressed  abundantly  from  its  seeds  bf  a  mill 

StCT.  X. — POT-HBKBS,  OE   tCASONIVO  HSBBt. 

m606.  This  title  includes  those  vegetables  which  are  not  used  alone  as  food,  but  are 
employed  as  additions  to  soups,  stews,  and  varioas  dishes,  to  increase  their  nutritious 
qualities,  or  to  give  them  flavour.  Many  of  them  would  prove  aotoal  poisons  if  eaten  in 
quantity ;  but  they  owe  their  nsefol  properties  to  their  stimulating  nature  and  powerful 
flavour,  by  which  they  render  many  kinds  of  food  palatable  that  wou^d  otherwise  be  ka- 
aipid :  some  are  used  medicinally.  Tliey  are  of  very  ancient  use,  and  are  to  be  found  in 
eveiy  garden,  from  that  of  the  mansion  to  that  of  the  cottage. 

SuBsBCT.  1. — Parsley  {Apium  Petroselinum,  Linn*)> 

SS07.  This  herb,  of  esctensive  use  in  the  culinary  art,  was  known  to  the  ancient  Gredm» 
but  the  time  of  its  introduction  into  Britain  is  not  ascertained.  Though  not  indifsnoua^ 
it  is  so  common,  and  so  frequently  sows  itself,  as  to  be  frequently  taken  for  a  native. 

2608.  There  are  several  varieties :  I.  The  plain-leaved,  not  much  cultivated,  though  the 
only  one  used  formerly.  It  is  now  nearly  banished  from  the  garden,  because  the  curled 
varieties  are  much  more  elegant ;  but  there  is  another  reason  for  its  being  laid  aside — 
its  great  resemblance  to  a  poisonous  British  weed,  the  fool's  parsley^  or  lesser  hetnloek 
{JEtkusa  cynapium).  The  leaves  of  the  latter  are  of  a  darker  green,  and,  when  bruisedt 
have  a  very  disagreeable  smell,  quite  different  from  that  of  the  common  parsley.  When 
in  flower,  the  fool's  parsley  is  easily  distinguished  by  what  is  called  its  beard,  that  is, 
by  the  three  long  pendant  leaves  of  its  involucrum.  2.  The  curUdrleaf  parsUyt  which 
may  be  safely  used,  being  quite  unlike  the  hemlock ;  it  is  the  best,  both  for  its  flavour 
and  appearance  on  the  dish  as  a  garnish.  Sheep,  hares,  and  rabbits  are  extremely  fond 
of  this  herb,  and  it  is  said  to  impart  to  their  flesh  a  fine  flavour.  It  is  useful  to  know 
that  parsley  is  poison  to  parrots. 

Naples  parsley f  or  eeUry  parsley,  is  a  variety  between  parsley  and  celery,  and  is  used  as 
the  latter. 

Hamhwrgk  parley  is  a  variety  Cultivated  for  the  roots,  which  grow  to  the  size  of  small 
parsnips ;  these  boil  exceedingly  tender  and  palatable,  are  very  wholesome,  and  may  be 
used  in  soup  or  broth,  or  to  eat  with  meat  like  carrots  or  parsnips. 

2800.  Purstame  {Fortaluca  oUraeek,  Linn.). — ^This  plant  is  a  native  of  South  America. 
The  young  shoots  and  succulent  leaves  were  more  used  formerly  than  at  present  as  a- 
cooling  ingredient  in  spring  salads. 

SoBSBCT.  2. — Tarragon  {Artemisia  Dracuneuku,  Linn.). 
2510.  This  herb,  of  a  fragrant  smeU  and  aromatic  taste,  is  used  in  France,  on  account 
•f  its  pungency,  to  correct  the  coldness  of  salad  herbs ;  an  infusion  in  vinegar  makes  a 
good  fish  sauce^  and  it  is  also  an  ingredient  in  pickles,  and  in  soups  and  other  dishes 
particularly  in  French  cookery.    It  is  said  to  be  originally  a  native  of  Siberia. 

SuBBECT.  3. — Fennel  (Anethuin  FcBniculuin^  Linn.). 

2611.  Fennel  grows  wild  with  us  in  chalky  soils,  particularly  at  Feversham,  but  has- 
t»een  long  cultivated  in  the  garden.  The  leaves,  from  their  elegance,  are  often  used  aa 
a  garnish  or  ornament' to  various  dishes.  They  are  boiled  in  soups  and  fish  sauces,  and 
some  use  them  as  salads.  They  have  too  powerful  taste  in  their  natural  state  to  be 
used,  except  as  a  flavouring  ingredient.  The  French  use  it  frequently  in  fish  soups ; 
but  the  Italians,  by  blanching  the  plant  in  their  warm  climate,  where  it  grows  rapidly 
and  to  a  large  size,  obtain  it  in  a  state  very  like  celery,  with  a  strong  thick  stalk :  the 
strong  taste  is  then  destroyed,  and  they  eat  it  with  oil,  pepper,  and  vinegar 

St7B8Ect.  4. — Dill  (Anelhum  GraiteOUns,  Linn.). 
2512.  This  plant  resembles  fennel  considerably,  but  is  smaller.    It  is  used  in  pickles, 
particularly  with  cucumbers,  and  sometimes  in  soups  and  sauces,  bu<  chiefly  for  medicir 
nal  purposes.    It  is  a  native  of  Spain. 

SoBSBCT.  6. — HorseraH^  {Cochlearta  Aftnoracea,  Linn.). 

2618.  This  well-known  accompaniment  of  roast  beef  is  a  native  of  England,  and  » 
hardy  plant,  growing  wild  in  wet  ground,  but  it  has  been  long  cuKivated  in  gardens  also. 
It  is  occasionally  used  in  sauces,  and  in  winter  salads.  Its  acrid  taste  depends  upon  an 
essential  oil  of  great  pungency,  which  may  be  obtained  by  mashing  and  distilling  with 
water 

2614.  The  oil  of  horseradish,  which  is  frequently  procured  in  Sweden,  is  extremely 
volatile,  quickly  evaporates,  and  fills  the  room  with  the  peculiar  flavour  of  the  plant.  Oh- 
account  of  the  great  volatility  of  its  oil,  horseradish,  when  dried,  loses  its  flavour,  and 
becomes  unfit  for  the  purpose  to  which  it  is  applied :  hence  it  should  never  be  preserved 
by  drying,  but  by  keeping  moist  and  cold  through  burying  in  sand ;  and  for  this  reason 
it  is  that,  when  scraped  for  the  table,  it  almost  immediately  spoils  by  exposure  to  tho 
air,  the  volatile  oil  evaporating. 

Qqq 
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Sdbsbct.  f^.^'NcLsiurtium  {jyopaoUim,  Linn.). 

S61A.  This  elegant  plant,  called  sometimes  Indian  cresst  is  a  native  of  Pern,  but 
yeiy  well  with  us.  Its  young  leaves  and  flowers  being  of  a  warm  nature,  are  sometimes 
used  in  salads,  as  the  cress ;  its  fine  yellow  flowers  are  employed  to  garnish  dishes . 
and  its  seeds,  when  pickled,  form  a  good  substitute  for  capers. 

SuBSBOT.  7. — Chervil  {Scandix  Cerepolium,  Linn.) 

S616.  Chervil  is  a  native  of  various  parts  of  the  Continent  of  Europe,  and  is  some 
tones  observed  naturalized  in  our  gardens.    The  tender  leaves  are  used  in  salads,  and 
the  curled  variety  for  garnishing.    There  is  a  kind  cultivated  in  the  gardens  of  Paiia 
{Cerfeuil /rise)  with  beautiflilly  frizzled  leaves.    The  roots  are  poisonous. 

SuBSBOT.  8. — Pot-marigcld  {Calendula  Oficinalis^  Linn.). 

3617.  This  is  a  native  of  France  and  Spain,  and  naturalized  here  since  1673.  The 
flowers  were  formerly  much  used  in  broths  and  soups,  and  the  plant  is  still  frequently  to 
be  met  with  in  cottage  gardens. 

SbCT.  XI. — 0WEBT  HBRB8. 

5618.  Of  sweet  herbs  some  are  cuUitatedfor  culinary  jmrposes,  and  others  for  the  perjuma 
and  drufgist.  Much  of  the  natural  fragrance  of  the  nelds  is  owing  to  the  aroma  of  this 
dass  ofplants,  the  Labiata ;  and  many  of  them  yield  an  aromatic  essential  oil  by  distil- 
lation. The  most  usefiil  of  this  class  are  thyme,  sage,  mint,  marjoram,  savory,  basil, 
rosemary,  lavender,  tansy,  and  balm.  It  is  said  that  mint,  and  many  other  plants  which 
yield  an  essential  oil,  aflTord  it  of  a  more  penetrating  odour  in  England  than  in  the  south 
Of  Europe,  and  that  all  strong-smelling  plants  lose  their  odour  in  a  sandy  soil 

SuBSBOT.  l.^Thyme  {Thymust  Linn.). 

5619.  We  have  two  species  of  wild  thyme  in  Britain,  which  differ  from  the  common 
thyme  cultivated  in  our  gardens  for  culinary  purposes. 

Garden  thyme  {Thymus  vulgaris,  Linn.)  is  a  native  of  the  south  of  Europe ;  it  is  a 
shrubby  evergreen  about  a  foot  in  height,  and  is  more  delicate  in  its  aromatic  flavour 
than  wild  thyme ;  its  young  leaves  and  tops  are  used  in  stuflings,  soups,  and  sauces. 

Another  smaller  species,  lemon  thyme  (T.  citriodoruSf  Linn.),  has  a  strong  perftame, 
like  the  rind  of  lemons,  and  is  used  for  some  particular  dishes. 

A  variety  called  Frankincense  thyme  is  cultivated  in  Norfolk.  Thyme  was  used  by 
the  Romans  to  flavour  cheese. 

SuBSEOT.  2. — Sage  {Salma  Officinalis^  Linn.). 

2620.  Sage  is  originally  a  native  of  the  south  of  Europe,  but  has  been  long  an  inhab 
itant  of  our  gardens.  There  are  several  sorts,  as  the  red,  the  green,  the  small-leaved, 
and  the  broad-leaved  balsamic.  Its  chief  use  in  cookery  is  in  stuflkigs  and  sauces,  to 
correct  the  too  great  luscionsness  of  strong  meats,  as  goose,  duck,  or  pork ;  its  taste  is 
warm,  bitterish,  and  aromatic,  qualities  which  depend  upon  an  essential  oil.  The  red 
has  the  most  agreeable  and  fullest  flavour  for  this  puipose ;  the  green  is  the  next ;  the  last 
two  are  used  in  medicine.  Sage  had  great  reputation  formerly  on  account  of  its  medi- 
cinal qualities ;  but  at  present  these  do  not  appear  to  be  much  regarded.  It  possesses, 
however,  some  aromatic  and  astringent  powers ;  and  a  decoction,  or  sage  tea,  is  found 
serviceable  in  debility  of  the  stomach,  and  in  nervous  cases.  The  Chinese  sometimes 
prefer  It,  it  is  said,  to  their  own  tea.  It  is  useful  as  a  gargle  in  sore  throat,  and  it  is 
gtatefbl  and  cooling.  The  broad-leaved  balsamic  species  is  the  most  efficacious  for  its 
medical  qualities,  and  as  a  tea  herb.    It  is  also  introduced  into  cheese. 

SuBSBCT.  3. — Mini  {Mentha,  Linn.). 

2621.  There  are  several  species  of  mini  that  grow  wild  in  Britain,  found  chiefly  in  low, 
moist  situations,  and  they  are  likewise  cultivated.  They  are  all  distinguished  by  a  well- 
known  and  pecuIKr  aromatic  flavour,  and  some  are  employed  in  culinary  preparations ; 
others  yield  a  highly  odoriferous  and  pungent  essential  oil  by  distillation.  None  of  them 
are  in  the  least  poisonous ;  but  they  are  very  difierent  both  in  appearance  and  their  uses. 

Spearmint  {Mentha  viridis,  Linn.). — ^This  is  the  common  mint  cultivated  in  our  gardens, 
and  employed  in  difierent  processes  of  cookery,  as  having  the  most  agreeable  flavour ; 
the  leaves  are  sometimes  boiled  in  certain  dishes,  and  afterward  withdrawn.  They  like- 
wise form  an  ingredient  in  soups,  and  are  sometimes  used  in  spring  salads.  They  are 
also  dried  for  the  Winter,  and  in  tliis  manner  lose  none  of  their  flavour.  Mint  is  sto- 
machic and  antispasmodic,  and  is  useful  in  flatulencies ;  these  qualities  probably  led,  in- 
dependently of  its  agreeable  flavour,  to  its  universal  use  in  pea  soup,  in  which  it  is  a 
valuable  ingredient. 

PmermxfU  {M.  piperita,  Linn.). — ^This  is  cultivated  entirely  for  the  essential  oil  d7«t 
^ed  from  it.  Its  taste  is  stronger,  wanner,  and  more  pungent  than  spearmint,  am 
leaves  a  sort  of  coolness  on  the  tongue  after  tasting  it.  It  yields  a  little  camphor,  t( 
which  its  taste  is  partly  owing,  and  its  medicinal  uses  are  well  known 

Pennyroyal  mint  {M.  pulegium,  Linn.),  has  a  warm,  pungent  flavour,  hut  less  agrees 
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eommOB  immL    It  is  employed  in  some  particular  dishes  in  eookeij,  and  te- 
tnerly  chiefly  for  medical  purposes,  but  is  bow  little  used. 

SuBsscT.  4. — Marjifravi  {Origanum,  LiBO.). 

8623.  There  sr«  several  epeeiea  of  marjartim,  but  that  which  is  preferred  for  cookery, 
and  which  ia  cuItiTated  in  our  gardens  for  this  purpose,  is  the  noeei  marjoram  (O.  maryh 
MMs,  lino.),  also  called  knotted  marjoram.  It  is  a  native  of  Portugal,  and  the  seeds 
seldom  ripen  here ;  they  are  brought  from  France.  The  leaves  are  dried  as  a  seasoii- 
Mig  herb,  having  aa  agreeable  aromatic  flavour.  There  is  also  a  wiiUer  stoeet  marjoram 
(O.  Heraeieotieum,  Linn.),  a  native  of  Greece,  used  for  the  same  purposes.  Pot  marjo- 
ream  (O.  omtee^  Lion.)  is  another  variety  originally  brought  from  Sicily,  which  does  not 
ripen  its  seeds  here.  Common  or  voild  marjoram  (0.  vrngare^  Linn.)  is  found  growing  in 
oor  fields,  chiefly  among  copse- wood  on  calcareous  soils.  This  has  nearly  the  same 
flavour,  but  is  inferior,  and  is  oo^  used  when  the  others  are  not  at  hand.  Ail  these  ar^ 
fiivoorite  ingredients  in  soups,  stuflSngs,  dec. 

SoBtBCT.  6. — Savory  {SaUurejOt  Linn.). 
3638.  Of  this  aromatic  herb  there  are  two  varieties,  the  suomier  and  winter  savory^ 
from  the  time  of  year  when  they  may  be  gathered.    They  are  natives  of  Italy,  but  are 
cultivated  in  our  gardens  for  the  use  of  the  cook.    The  leaves  are  gathered  and  dried. 

ScrssECT.  6. — BoiU  {Ocymum^  Linn.). 

8634.  This  plant  is  highly  aromatic,  its  odour  resembling  that  of  cloves.  There  are 
two  principal  varieties,  the  evoeet  or  larger  basil  (O.  basUicum,  Linn.),  and  the  bush  or 
i«ut  basil  (O.  sttHMiiifii,  Linn.),  both  natives  of  the  East  Indies.  Though  little  employed 
in  English  cookery,  they  are  favourite  herbs  with  French  cooks,  on  account  of  their  fla- 
vour in  highly  seasoned  dishes,  and  the  leaves  are  used  in  small  Quantities  in  soups  and 
salads.    The  Chinese,  also,  are  said  to  flavour  their  dishes  wiUi  basiL 

3636.  Clwy  {Salvia  selaria,  Linn.). — ^This  is  a  native  of  Italy.  Its  leaves  are  same- 
iimes  used  in  soups,  though  some  dislike  its  odour.  A  medicinal  wine  is  made  from  ila 
dbwers. 

SoBSBCT.  7. — Rosemary  {Rosmarinus  Ofidnalis,  Linn.). 
8636.  This  is  also  a  highly  aromatic  plant,  a  native  of  the  south  of  Europe,  and  da- 
rives  its  name  from  its  beautiful  appearance  when  glittering  with  dew  on  the  seashore. 
its  leaves  have  a  fine  aromatic  fragrance  like  camphor,  of  which,  indeed,  its  oil  contains 
one  fourth.  From  an  old  opinion  that  rosemary  had  the  property  of  strengthening  the 
memory,  this  plant  has  been  made  an  emblem  of  remembrance  or  fidelity ;  which  proh- 
aMy  led  to  the  custom  in  some  parts  of  the  west  of  England  and  Wides  of  wearing 
branches  of  it  at  weddings  and  funerals.  Infusions  of  the  leaves  are  put  into  some 
drinks ;  but  its  chief  use  is  in  the  flowers  giving  their  fragrance  to  Hungary  water,  used 
as  a  cosmetic.  It  also  enters  into  the  composition  of  Eau  de  Cologne,  and  foor-thievea- 
vinegar. 

SoBSECT.  8. — Lavender  {Lavandula  Spiea,  Linn.). 

3637.  Lavender  is  a  highly  odoriferous  platot,  scarcely  used  in  cookery,  but  is  ex- 
tremely valuable  on  account  of  its  agreeable  perfume.  The  leaves  and  flowers  are  bo^ 
aromatic,  and  when  dried  they  are  put  among  linen.  From  their  flowers  the  well-knowB 
perfume,  lavender  water,  ia  prepared.  The  ancients  employed  this  plant  to  aromatixe 
their  baths,  and  to  give  a  sweet  scent  to  water  in  which  they  washed;  hence  their 
generic  name,  Lavamiula,  It  grows  spontaneously  in  the  south  of  Europe,  and  has  been 
cultivated  in  England  since  1668 :  a  great  deal  is  grown  near  London,  and  sold  to  the 
druggists,  perfumers,  and  distillers.  The  essential  oil,  when  procured  pore,  is  sometimes 
called  oil  of  svike.  Sixty  ounces  of  flowers  yield  only  an  ounce  of  this  oil ;  hence  its 
high  price  ana  frequent  adulteration. 

SuBSBCT.  9. — Tansy  {Tanaceium  Vulgare^  Linn.). 
3538.  Tansy  grows  wild  in  Britain,  and  is  cultivated  in  gardens.    Its  leaves,  having 
a  powerful  aromatic  bitter,  are  sometimes  chopped  or  bruised  to  put  into  certain  pod- 
dings,  or  the  juice  alone  is  so  employed :  its  use  is  very  ancient.    There  are  three  va- 
Tieties :  the  fluin  and  emrUd  leaved,  and  the  variegated. 

SuBtBCT.  10. — Saffrcn. 
8629.  This  is  the  dried  stigmata  of  a  bulbous  plant,  the  Crocus  saltvusy  once  much 
cultivated  in  England,  and  used  in  seasoning  dishea  in  the  time  of  Richard  IL  It  is  now 
ehiefly  employed  as  a  coluuring  matter  for  cb^ese  and  butter.  It  is  still  cultivated  near 
Olaienwood,  in  Cambridgeshire,  and  at  Sfapleford.  When  good,  saffron  has  a  beautiful 
yelk>w  colour  and  an  agreeable  odour ;  it  yields  its  active  principle,  an  essential  oil,  to 
water  and  spirit.  Dr.  A.  T.  Thomson,  in  his  Materia  Medica,  states  that  it  excites  the 
nerves  of  the  stomach,  and  is  in  some  degree  narcotic ;  its  incautious  use  has  somifr> 
times  been  attended  with  dangerous  consequences.  It  is  sometimes  adulterated  with 
sifltower  and  marigolds ;  but  the  adulteration  is  easily  detected,  for  the  petals  of  theaa 
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ibwers  win  appear  distinct  from  the  stigmata  of  the  crocus.    Some  stflhiB  m  iuifim 
from  the  Continent,  bat  it  is  inferior  to  the  En^ish. 

SuBsxcT.  11. — Laurel  or  B^  Leauet. 

$530.  Bay  leaves  are  often  mentioned  in  the  receipts  for  ooohery.  As  there  is  sems 
eonfuaion  with  respect  to  the  name,  it  is  necessary  to*  pot  this  mutter  ii»  a  cleur  ligfac 
The  name  of  Bay  has  been  applied  to  two  trees  very  differenl.  The  prepor  laerel-Me 
OMurua  twbilit,  Linn.X  the  classical  laurel,  is  cammonly  called  the  Hiiy-tfeer  or  vvreel 
My-tree ;  but  its  leaves,  though  sFightly  aromatic,  are  harmlessr  and  are  seUom,  if  ever, 
employed  in  cookery.  A  species  of  the  genus  Pnimis  (jPnmmr  tamuf-earmm^,  lAnn.), 
ft  kind  of  chenry-tree,  has  leaves  much  resemUing  those  of  the  laurel;^  whence  the  name 
huro-cera9U9,  or  chefty  laurel ;  this  is  also  sometimes  called  bey,  and  is  the  sort  «mployw 
ed  for  its  flavour.  The  cherry  laurel  is  an  evergreen  tree,  ctdtiveted  m-  gardens ;  ite 
leaves  are  large,  thick,  oblong,  glossy,  pointed  at  both  efids,  and  sKghtly  iedented« 
These  latter  leaves  have  a  bitter  styptic  taste^  accompanied  wHh  a  flavour  resembling 
that  of  bitter  almonds,  or  other  kernels  of  the  drupaoeooe  fruits.  This  kernel-like  flar 
vouT  being  agreeable,  has  occasioned  them  to  be  employed  ibr  ddiDwy  purpoeesi,  espe* 
cially  in  costards,  puddingn,  bhinc  mange,  dee.,  and  thent  as  the  proportion  of  the  sapid 
matter  of  the  leaf  is  osMlly  diluted  in  a  large  proportion  of  milk,  Ymd  eflfieots  have  sel* 
dom  or  never  ensued  from  its  use.  But  as  the  Prussic  acid  developed  by  the  action  of 
water  on  laurel  leaves  is  known  to  be  a  violent  poison,  it  is  necessary  that  the  public 
should  be  cautioned  with  respect  to  its  properties,  lest  too  much  shouki  be  need  on  some 
occasions ;  since  in  the  process  of  making  laurel  water  by  distillation  il  is  soAeien^ 
powerful  to  occasion  death,  and  persons  have  been  poisoned  bv  dHoking  knrel  ^i^elaf 
ny  mistake. 

SvcT.  XII.— *«bA««rs  vsni  iir 'r&airs,.ooinptt<moNMiv,  and  noMems  ■■oNtm. 

4S81.  The  list  of  this  class  of  plants,  as  used  formerly^  was  more  oonoideraMe  tlnn  ai 
present,  many  of  those  employed  by  the  ancient  herbalist  having  given  way  to  the  abm^ 
dance  of  foreign-  spicery  and  the  more  powerful  medicines  of  the  cjiemist.  Those  whiok 
we  shall  describe  are  still  cultivated,  and  are  all  useful,  partMsulorly  in  retired  sitaatiooe 
in  the  country,  where  a  druggist  is  nut  at  hand. 

SvBSBCT.  1. — Rhubarb  (iZAram,  Liatt.> 

9633.  This  is  one  of  the  most  useful  and  best  of  all  the  prod^ictions  of  the  gardten  thai 
are  put  into  pies  and  puddings.  It  was  comparatively  IHtle  known  tifl  witMn  the  Inl 
twenty  or  thirty  years,  but  it  is  now  cultivated  in  almost  every  British  garden.  The 
part  used  is  the  footstalks  of  the  leaves,  which,  peeled  and  cut  into  small  pieees»  are  pal 
mto  tarts,  either  mixed  with  apples  or  alone.  When  quite  young,  they  are  mueh  bettev 
not  peeled. 

2533.  The  culture  of  the  fart  rhubarb  has  increased  veryvaipiihrofUite^  in  esnscqfcnoe  of 
the  great  demand  for  it,  and,  consequently,  it  is  at  present  sOra  at  a  very  cheap  rate.  It 
comes  in  season  when  apples  are  going  out. 

S584.  There  are  several  varieties  of  this  plant :  csmmofi  rkitbmh  {Mhevm  rkmpomikum^ 
£lnn.),  called  also  Monica  rhubarb,  is  a  native  of  Asia,  but  has  been  cultivated  in  England 
•Ihce  1673.    It  is  much  improved  by  blanching. 

The  Ifybrid  rhubarb  {Rheum  hjfbridmm,  Limi.)  is  also  a  native  of  Asia,  bat  from  a  more 
northern  part.  It  was  firat  cultivated  as  a  garden  plant  by  Dr.  FolbergiH  in  1778,  and  is 
now  in  general  use,  the  leaves  being  much  laiger  and  mere  sueeutent  than  the  common 
sort.  Slford  rhubarb,  or  eearlet  rhubarb  {Rheum  undulaium%  i»  considered  by  gardeners 
In  have  the  finest  flavoor,  and,  when  cooked,  is  of  a  bright  scarlet ;  it  is  free  from  that 
peculiar  taste  whieh  occasions  common  rhubard  to  be  disUfeed  by  some  persons.  Turkeff 
rhubarb  {Rheum  palmatum)  is  a  most  etegant  plant,  bat  its  leafstalks  are  small.  It  is  the 
root  of  this  which  forma  the  well-known  medicinal  drug,  but  its  virtues  are  not  so  well 
developed  in  tbisd'raiate  as  in  Tartary,  from  which  the  rhubarb  of  the  druggist  is  brought 
tt>  us  by  the  way  of  Turkey,  India,  and  Russia. 

ScmsEOT.  3. — Gourd  {CucurbilOj  Linn.) 
3535.  The  gourd  constitutes  a  large  family ;  some  varieties  are  very  beaotifnl,  and  are 
cultivated  for  ornament ;  some  grow  to  an  immense  size,  and  are  kept  more  as  matters 
of  curiosity,  and  others  are  cooked  \n  a  variety  of  ways.  In  warm  clhnates,  and  partio- 
nlariy  when  well  manured*  it  grows  hixuriantly  in  the  open  air,  and  is  extremely  orna- 
mental. It  is  much  employed  as  food  on  the  Continent  of  Europe  and  in  Anieriea.  It 
Is  extensively  used  in  soups,  stews,  and  piMi,  and  is  also  sent  to  table  boiled  and  served 
^ith  toast  and  melted  butter,  or  fried  with  buuer,  the  last  being  by  far  the  best  mode  of 
eooking  it.  The  tender  shoots  and  young  leaves  are  boiled  as  greens  or  spinach,  and  the 
flowers  and  young  shoots  make  an  excellent  dish  fried.  It  is  only  beginning  to  be  appre- 
eiated  in  Britain,  though  one  variety,  the  jwmpion^  or  wmpkin  {C.  Peta^  Linn.),  has  long 
het'n  eaten  in  England  by  the  poorer  classes,  generally  mixed  with  apples  and  baked  in 
it  pie :  it  is  sometimes  boiled  with  milk ;   tbis  is.  however,  the  most  insipid  of  the 
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goordB.  A  great  many  ways  of  dressing  the  diflerent  varieties  of  pumpkins  may  be  seen 
in  the  French  and  Italian  books  on  eooking,  and  in  the  Gardener's  Magazine,  vols.  vii.  and 
▼iii.  There  are  ma^y  other  varieties  eultinatad  in  Eorope,  as  the  Turban  pmmpUm ;  the 
oteZ^a  /lim^iha,  or  tfiuwA ;  Ammcan  gourd,  or  Mammoth  gourd,  which  grows  sometinei 
to  the  enormous  weight  of  two  handrsd  poands,  and  nsed  in  Paris  boiled  to  ear  will 
meat  as  a  sabstitote  for  potatoes  and  carrots.  In  many  of  the  French  provinces,  where 
it  is  extensively  caltivated,  cows,  hogs,  and  ether  cattle  are  fed  upon  gourde,  and  from 
the  seeds  kige  qaantifiee  of  oil  are  expressed,  which  is  used  both  for  food  and  bamiiig 
in  lamps. 

SS8S«  The  haimtkol  ntme  (OWenrUte)  is  ierwei  from  the  resemblance  which  many  f|«> 
eies  bear  to  eeitain  veeeels  ensployed  by  chemists.  In  various  parts  of  the  worid  the  ahe8 
is  eoovefted  into  bowls  and  other  domestic  utensils  for  holding  water,  tlie  bottle  goitrj 
has  a  long  aeeic  and  eapacious  baH,  like  a  flagon. 

S637.  VcgeUhU  Morrow  {C.  ooifera), — ^This  is  a  variety  of  gonrd  which  has  been  lately 
introduced  into  Britain,  and  is  already  onltivated  to  a  oonsidenble  extent.  It  appears  to 
have  been  broaght  to  us  from  Persia  by  one  of  oor  Bast  India  ahipa.  In  shape  it  nearly 
resembles  the  cucnrobec,  but  is  yellow  when  ripe,  and  attains  the  length  of  about  nioa 
inches.  When  young,  it  is  excellent  fried  in  butter ;  when  half  grown,  it  may  be  drense^ 
in  several  ways,  and  has  a  peculiarly  soft  and  rich  iavoor.  It  is  slso  dretsed  plain 
boiled,  and  eaten  with  butter,  or  stewed  in  slices  with  rteh  sanoe ;  and  it  is  made  init 
pies.    The  tender  u^  may  be  iiaed  as  substitutes  for  gveeon. 

flkaoBor.  8.— -Jtiigv^ics  {ArehAng^lietL,  Lirni.). 

IttSS.  This  Iwrb  is  sometimes  fhund  native  in  Scodand,  bat  is  more  abundant  in  te 
most  northern  parts  of  Europe,  as  Lapland  and  Iceland.  The  whole  plant  is  powerfi^V 
aromatic.  The  seeds  are  employed  to  flavour  ardent  spirits  or  the  choicest  liquors ;  and 
ia  Sweden,  Norway,  and  Lapland,  the  teaf-stalhs  are  peeled  and  eaten  raw  as  a  great 
delicacy,  or  boiled  with  meat  and  fish.  In  England  and  Pranoe  ihny  are  candied  hf  Hm 
confectioner.  The  root,  as  well  as  the  leaves  and  seeds,  mre  employed  finr  maliumk 
purposes,  and  in  Lajdand  is  diewed  like  tebaooo. 

SunaBOT.  ^.^-Amoe  mni  Oummm  {PimfhulU  Amuum,  Linn.). 

It539.  The  seeds  of  the  anise,  which  is  a  native  of  Egypt,  have  been  long  used  in  thin 
country,  in  confectionei^  and  for  distiUation :  they  are  imported  from  China,  and  Alioant, 
in  Spain.  Anise  is  somtimes  cultivated  in  our  gardens,  and  its  leaves  ere  oaof^  like  ta- 
nel,  as  a  garnish  and  for  seasoning. 

3M0.  Cummin  (CutMmimu,  Linn.). — ^The  seeds  are  used  in  the  north  of  Europe  an  • 
whrm  and  stimulating  spice  in  ragouts  and  other  dishes,  and  are  aiao  put  into  liquors. 

SuBsscT.  5. — Coriander  {Coriandrum  SaHvum,  Linn.). 

tMt.  This  idaot,  of  eastern  origin,  has  been  long  cultivaled  in  Ei^lnad  ftnr  ita  ssedk 
ehich  are  highly  aromatic,  aad  form  one  of  the  less  agreeaUe  epieea :  they  are  empleiyai 
Vy  the  distiller  in  flavouring  spirits,  by  the  confectioner  for  iecresting  with  angar, 
by  the  druggist  in  medicine.  Its  tender  leaves  are  also  sometimes  used  in  soups 
ftalads,  and  in  Peru  the  seeds  are  employed  in  great  excess  to  season  their  food. 

SiTBtacT.  6. — Caraway  {Carum  Cariai,  Linn.). 

!SS4S.  The  caraway  is  a  native  of  this  eoaatry,  and  is  found  growing  in 
is  likewise  eultivated  for  its  aeede,  large  qnaatities  ef  which  are  prodeesd  in 
The  seeds  have  a  pleasant  aromatic  odour,  and  a  sweetish,  wann,  pungeat  taste,  d*> 
pending  npon  an  essential  oil,  which  is  easily  extracted  by  rootified  apiril,  and  Fftr^f  e* 
by  water.  They  are  employed  in  confectionery,  in  oakef ,  bieoeita,  dtc. ;  in  medkine  et 
a  carminative,  and  for  flavouring  spirituous  liquors ;  and  the  young  leaves  are  sometimes 
naed  in  soups :  focmeriy  the  leots  weie  eaten  as  parsnips,  and  by  some  are  thought  to 
he  net  inforioL 

fkmsBCY.  7. — Ruit  and  Hyssop  (Rata  ChraveoUns,  Linn.). 

SMS.  Rue  is  a  hardy  evergreen  shrub,  cultivated  time  out  of  mind  in  our  gardeeei 
but  supposed  to  be  originaAy  a  native  of  the  south  of  Europe.  It  has  a  strong,  ungrat»> 
fnl  odour,  and  a  bitter,  hot,  aad  penetrating  taste.  It  is  employed  only  for  ita  mediciad 
qualities. 

8044.  Hyssop  {ffyssopus  offieinaHsf  Linn.).— This,  like  the  leat,  is  only  used  in  meii 
cjoe ;  the  leaves  aed'yonng  shoots  rarely  as  n  pot-herb. 

SenssoT.  8.— CAsmotntlf  (Aniksmis  NoMis,  Linn.). 

S84S.  This  very  useful  and  generally-used  aromatic  bitter  grows  wild  in  EngUnd.  It 
is  eokivnled  en  neoovnt  of  its  flowers,  an  infusion  of  which  forms  an  excellent  stomachiBi 
known  by  the  name  of  cKamomiU  tea.  Though  the  double  sort  is  most  raised  by  garden- 
ers, the  single  is  the  best  and  strongest  as  a  medicine.  The  floweie  are  kept  dried  in 
bags.  The  active  principle  of  chamomile  is  a  resinous  substance  called  p»]pcrt]ui,  diaoo^ 
emdbyDr  A.T. '''^'^'"^'^a. 
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SoBtBCT.  9.-^Elicampane  (Itada  HeUnium,  Linn.). 

S646.  This  aromatic  plant  was  formerly  in  great  repute  in  England  for  its  medicinaf 
firtaea,  and  waa  to  be  fonnd  in  every  physic  garden.  It  is  still  cultivated,  and  the  root 
ia  candied  as  a  stooiacfaic.    It  is  found  wild  in  moist  pastures  in  the  south  of  England. 

SuBsacT.  10. — Liquorice  {GlycyrrKiza  GUbra), 

S547.  This  medicinal  plant  is  a  native  of  the  sooth  of  Europe,  but  haa  been  cnltiTated 
in  this  country  since  1562,  chiefly  for  the  use  of  brewers  and  distillers.  The  liquorice 
of  the  shops  is  the  juice  of  the  roots  obtained  by  expreaaioo,  decoction,  and  inspissation, 
and  is  manufactured  only  in  Sicily  and  Spain  ;  hence  the  name  Spanish  juice..  It  grows 
■0  abundantly  in  these  countries  and  in  Languedoc,  that  it  is  considered  as  a  we^  like 
the  horseradish  here,  and  is  looked  upon  as  a  great  nuisance  to  the  cultivatar.  It* 
roots  penetrate  to  a  great  depth,  and  are  difficult  to  eradicate. 

SuBSSCT.  11. — Wormwood  (Aremisia  AhsnUhium,  Linn.). 

8648.  The  intense  bitter  of  this  plant  is  so  great  as  to  render  it  proverbial.  Its  odoui 
la  strong,  and,  though  fragrant,  yet  to  many  persons  it  is  disagreeable  and  nauseous.  It 
grows  wild  in  Enghind,  but  is  likewise  cultivated  for  several  purposes,  though  less  used 
5ian  formerly.  It  has  tonic  properties,  and  is  sometimes  employed  as  a  stomachic. 
The  French  beverage  or  liqueur,  called  eau  d^absifUkt,  thought  to  create  an  appetite,  ia 
prepared  from  wormwood,  by  the  addition  of  alcohol  and  subsequent  distillation.  The 
active  part  seems  to  be  the  extractive,  for  the  easeotial  oil  wbieh  it  containa  is  not  in 
the  least  bitter.  Before  the  use  of  hc^s  was  known,  wormwood  waa  much  employed  in 
the  composition  of  beer  or  ale :  for  this  purpose  it  was  gathered  when  in  seed,  and 
dried ;  some  prefer  its  flavour  to  that  of  the  hop. 

SuBSKCT.  13. — Balm  {Mdiua  OffleinaliMt  Linn.). 

8648.  Balm,  formeriy  much  employed  in  medicine,  is  still  found  to  make  a  very  grate- 
iak  and  useful  drink  in  fevers.  The  herb,-  in  its  natural  state,  has  a  weak  aromatic 
taste,  and  a  pleaaant  smell,  somewhat  of  the  lemon  kind.  It  was  originally  brought 
from  the  south  of  France.  The  leaves  may  be  kept  dried  in  the  sun  or  oven,  and  pre- 
served for  use. 

SaCT.  XIII. — ^PLANTS  VSEB  OKLT  IN  PBB8BEVBB  AND  PICKLBS. 

8660.  Many  of  the  planta  already  described,  as  well  as  many  foreign  plants  and  fruits^ 
aore  made  into  preserves  and  pickles.  The  following  are  a  few  that  are  not  employed  in 
moj  other  way. 

SuBBBCT.  1. — Caper  {Capperis  SpinotOt  Linn.)* 

8661.  Capers,  so  much  employed  in  sauces,  are  the  unopened  buds  of  a  low  trailing 
amub  or  bush  that  ffrows  wild  like  bramblea  in  the  fissures  of  rocks  in  Greece  and  the 
Dorth  of  Africa,  and  is  cultivated  in  the  south  of  Europe.  They  are  pickled  in  salt  and 
vinegar,  and  come  to  us  from  Italy,  Sicily,  and  the  south  of  France ;  the  best  are  from 
TooloD. 

SuBSBCT.  2. — 8a$Bphire  (Crithmum  Mariiimum,  Linn.)* 

8662.  Samphire  is  a  native  of  Britain,  and  is  found  growing  on  rocky  cliffs  by  the  sea, 
and  in  dry  stone  walls.  The  dancer  incurred  by  gathering  it  is  described  by  Shakspeare 
in  a  well-known  paasage  in  King  Lear.  It  is  not  easily  cultivated,  but  is  chiefly  gather- 
ed in  its  wild  state  for  pickling,  and  as  an  addition  to  salads.  It  is  crisp  and  aromatic. 
iSMen  aamphire  and  marsh  samphire  are  varieties  likewise  found  upon  the  seashore,  oi 
in  aalt  marshes,  and  applied  to  the  same  use. 

SoBtBOT.  8. — TomatOt  or  Love-apple  (Soioiium  Lyeoperticnm). 

8663.  This  is  a  native  of  South.  America,  and  Tomato  is  the  Portuguese  name.  The 
ihiit  is  about  the  size  of  a  small  apple,  contains  a  very  agreeable  acid,  and  is  now  much 
oaed  in  gravies,  soups,  and  sauces.  It  is  also  served  at  table  boiled  or  roaated,  and 
sometimes  fried  with  eggs.  When  green,  it  makes  a  good  pickle  and  catchup,  and  is 
fonnd  in  our  vegetable  markets ;  even  in  its  unripe  state  it  makes  an  excellent  aaoce, 
like  apples  or  gooseberries,  for  roast  pork  or  goose :  when  fblly  ripe,  it  makes  an  excel- 
lent store  sauce. 

8664.  The  egg  plant  (Solamim  eteuZm/um,  Linn.)  is  allied  to  the  last,  and,  though  not 
micommon  in  our  green-houses,  is  seldom  employed  in  this  country  as  an  article  of 
oookeiy :  it  has  less  flavour  than  the  love-apple ;  but  it  is  more  emfdoyed  on  the  Con- 
tuient,  and  in  warmer  latitudes,  where  its  growth  is  attended  with  less  trouble ;  it  en- 
ters into  stews  and  soups,  and  it  ia  eaten  as  fritters,  sliced  and  fried  with  oil  ot  hotter ; 
if  ttien  forms  a  pleasant  variety  of  esculent. 

SbOT.  XIV. — ^POISONOUS  PLANTS  THAT  OBOW  WILD  W  BSITAIK. 

8996.  BTBiy  gardener  ■bould  be  ftequminted  with  the  followinir  pUatt,  that  h«  mj  point  tiMSl  Mrt,  UMt«k 
ttim  atteh  penotts  m  are  in  eearoh  of  edible  wild  planta  to  aToid  theni : 


I 
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ClMBdottium  iBi|iiB 

CieotaTinm. 

Colchienm  antaaunkw 

<Biiantho  erocata. 

The  Imtm  of  Pranos  Uaro-eera- 

■oi,  thoofli  the  benwt  are  UMd 

in  padnliMB. 
AooBitom  Napelloa. 
AeonitviD  iTOoctoniuii 


Rhaa  tozieodeodron. 
^Cfaua  CTnapiiiiB. 


Difff  tails  iNirpana. 
Hwlaboras  fatidot. 
Joniperas  Si^ina. 
Serophalaria  aqaatioa 
AjolepiM  Spiaoa. 
BiToiiia  dioioa. 
Euphorbia  Latbynit. 
Enphorbia  amygdaloidot. 
Marrarialis  perennii. 
Mercnrialiii  annQa. 


Atropa  beUadoma  , 
Datura  ■kranumimn. 
Hjoflcyauus  nig^r. 
Solanam  dulcamara 
Solaaum  nigram. 
LaetQca  Tixwa. 
Apittin  grayeoUna 
(Tha  iMt  two  plants,  in  a  cuiti- 
▼itfad  atate,  afford  lattuoa  aud 
celaiy ;  trot  wild,  in  hedges  and 
ditches,  ther  are  poieonoua.)        I  Peripluca  Oraca. 
Coninm  macalatiun.  |  Veratram  album. 

Proteasor  Bomett  obaenrea  that,  lately^  aerenteen  oonrieta  at  Woolwich  were  pdaoned  bjr  eating  the  rooU 
af  (SiMnthe  eroBata*  whtoh  growawild  near  Woolwich,  and  four  of  them  died.  Other  aimilar  instaneee  an 
nooided  in  iha  Raporta  of  the  MediecHBotanical  Society.  A  variety  of  CBaanthe«  though  dangeroua  whan  wildf 
ia  inaocaoua  whan  improred  by  cnltiTatioa,  and  ia  eaten  at  Angera,  in  France. 

SbOT.  XV. — ^KSCULBMT  raNox 

2&56.  Fungus  is  the  botanical  name  for  a  very  numerous  tribe  of  plants,  which  are  dis- 
tinguished from  other  Tegetables,  not  only  by  their  singular  forms,  but  by  their  chemical 
composition,  yielding,  upon  analysis,  not  only  the  usual  components  of  the  vegetaUe 
kingdom,  carbon,  oxygen,  and  hydrogen,  but  likewise  a  large  proportion  of  nitrogen,  by 
which  they  approach  more  nearly  to  the  nature  of  animal  flesh.  Dr.  Darwin  obserred, 
long  ago,  that  all  the  mushrooms  cooked  at  our  tables,  as  well  as  those  used  for  catchup, 
possessed  an  animal  flaTour ;  and  soup  enriched  by  mushrooms  only  has  sometimat 
been  supposed  to  contain  meat. 

2557.  In  this  numtnnts  tribe^  a  large  proportion  are  poisonous,  a  few  are  wholesome,  and 
a  vast  number  are  still  unknown  as  to  their  action  upon  the  human  eonstitution.  The 
poisonous  and  wholesome  species  are  often  very  similar ;  and  as  it  is  difficult  to  dis« 
tinguish  between  many  of  them,  even  by  botanical  characters,  the  use  of  wild  mosh^ 
rooms  is  very  unsafe.  The  few  that  it  is  customary  to  eat  and  to  cultrvate  are  known 
to  those  who  are  in  the  habit  of  collecting  them,  and  no  one  should  ventore  upon  eating 
a  species  they  do  not  understand.  It  is  a  remarkable  circumstance  that  certain  species 
that  are  eaten  as  food  in  one  country  are  rejected  as  poisonous  in  another,  which  seems 
to  show  that  their  deleterious  properties  are  owing  to  climate,  situation,  or  accidental 
circumstances,  rather  than  any  specific  peculiarity.  In  some  parts  of  Europe,  as  Rus- 
sia, Poland,  and  parts  of  (rermany,  there  are  above  thirty  species  growing  wild  that  are 
used  as  fc)od,  and  cooked  or  preserved  in  various  ways,  whereas  in  Britain  only  two 
are  generally  eaten. 

2^8.  The  garden,  or  cultivated  mushroom  {Agarieus  campestris,  Linn.X*— This  speoies, 
which  is  considered  as  the  best,  and  is  the  most  usually  eaten  in  England,  is  cultivated 
in  gardens ;  but  it  is  also  found  abundantly  springing  up  wild  in  rich  open  pastures.  It 
is  distinguished  from  the  poisonous  kinds  called  toad  stools  by  its  having  pink  or  flesh- 
coloured  gills  or  under  side,  and  by  its  invariably  having  an  agreeable  sroeU.  When 
young  they  are  of  a  roundish  form  like  a  button,  the  staUc  as  well  as  the  button  being 
white,  and  the  fleshy  part  being  very  white  when  broken,  the  gills  within  being  livid. 
As  they  grow  larger,  they  expand  their  heads  by  degrees  into  a  flat  form,  and  the  gills 
underneath  are  at  first  of  a  pale  flesh-colour,  but  as  they  stand  long  become  blackish  or 
brown.  The  poisonous  kinds  are  mostly  all  brown,  and  generally  have  a  rank,  putrid 
smell.  The  edible  mushrooms  seldom  grow  in  woods,  but  many  of  the  poisonous  sorts 
are  to  be  found  there.  Mushrooms  are  stewed  or  boiled,  and  are  employed  in  flavouring 
many  dishes.  They  are  also  pickled  and  dried,  and  when  reduced  to  powder,  and  kept 
in  this  state  in  close  bottles,  they  are  very  useful  in  the  season  when  they  do  not  grow. 
The  wild  mushrooms  of  the  same  species  are  considered  superior  in  point  of  flavour  to 
those  raised  in  the  garden ;  but  the  latter  are  safer  on  account  of  the  risk  of  gathering 
improper  sorts.  Catsup,  or  catchup,  is  made  from  mushrooms  by  mixing  salt  and  spioes 
with  their  juice.    The  young,  when  globular*  called  buttons,  are  best  for  pickling. 

2559.  A.  pralensis  is  a  much  esteemed  species,  known  by  the  name  of  chammgnan : 
the  best  grow  in  parks  and  dry  pastures,  where  the  turf  has  not  been  ploughed  up  for 
many  years ;  they  have  a  finer  flavour  than  the  garden  mushroom ;  the  gills  are  cream- 
coloured.  These  are  much  employed  for  catchup  and  in  stews ;  but  it  is  said  that  they 
are  apt  to  be  hard  and  leathery,  in  which  state  they  are  indigestible,  and  they  are  so 
like  some  poisonous  kinds  that  they  should  be  gathered  with  caution. 

Besides  these,  however,  there  are  several  edible  mushrooms  in  this  country ;  and 
in  particular  districts,  where  the  inhabitants  are  well  acquainted  with  them,  they  are 
ised ;  but,  as  we  have  before  stated  that  there  are  many  which  are  poisonous,  we 
«rould  advise  those  who  are  not  very  conversant  with  their  characters  to  abstain  from 
lathering  them. 

Mushrooms  vary  much  in  size :  some  are  only  an  inch  or  two  in  diameter,  others 
Have  been  known  to  measure  eight  or  ten  inches  across.  Dr.  Withering  mentions  k 
species  on  the  seacgast  of  Com  wall  which  has  the  cap  eighteen  inches  in  diameter,  a»d 
Ae  stem  as  thick  as  a  man's  wrist ;  and  one  was  gathereid  in  a  hot-bed  in  Birmingham 
(1  at  weighed  fourteen  pounds. 


Oft  FOOD. 

The  manner  of  propagating  the  fungus  tribe  is  remarkable  and  peculiar,  and  tlie  prop 
erties  of  some  of  those  which  are  found  in  other  parts  of  the  world  are  exlraordinaty^ 
Besides  those  which  are  powerful  poisons,  some  are  medicinal ;  and  one  species  in  tbm 
northeast  part  of  Asia  is  employed  to  produce  intoxication* 

AU  mushrooms  require  to  be  veiy  well  cooked,  particularly  those  which  are  laige. 


CHAPTER  IX. 

DKSCRXPTIOir  OF  THE  FBUITS  U8SD  At. POOD  IN  BXXTAIH. 
SXCT.  L — OBMBSAI.  OBSBJtTATIONS. 

2560.  The  most  agreeable,  if  not  the  most  useful,  species  of  veyetable  food  consists 
of  fruits.  The  hardy  fruits,  or  such  as  grow  without  the  aid  of  artificial  heat,  are  toIu- 
able  as  food,  independently  of  their  employment  in  the  dessert ;  and  some  of  these,  as 
the  apple  and  the  gooseberry,  &c.,  are  easily  within  the  reach  of  the  humbler  classes. 

^1.  The  most  important  of  our  fruits  were  originally  the  produce  of  warm  cowUriu,  and 
have,  by  the  art  of  culiivatioD,  been  gradu^Iy  acclimated  to  temperate  regions.  Tliose 
enlightened  nations  of  antiquity,  the  Greeks  and  Romans,  introduced  into  Italy  many 
fruits  from  conntries  which  they  subdued,  and  it  was  their  constant  practice  to  extend 
these  advantages  to  their  conquests.  In  this  manner  the  fig,  the  orange,  Uie  peach, 
plum,  cherry,  apple,  and  pear,  almonds,  olives,  and' a  great  variety  of  others,  mostly  na* 
lives  of  Asia,  have  been  spread  over  Europe ;  and  thus  war,  productive  of  so  many 
evils,  has,  in  the  early  stages  of  society,  contributed  to  diffuse  the  arts  of  civilization. 
Betbre  the  invasion  of  the  Romans,  Britain  probably  possessed  no  other  than  tlie  wild 
fruits  of  Northern  Europe,  the  crab,  the  sloe,  the  hazelnut,  and  the  acorn.  Much  was 
due  to  the  Anglo-Saxon  monks,  who^  in  their  time,  were  probably  the  only  gardeners, 
and  who  bestowed  much  care  in  the  cultivation  and  improvement  of  some  of  our  best 
fruits ;  their  vineyards  and  orchards  were  in  great  perfection  from  the  tweliUi  to  the 
fifteenth  century. 

2562.  The  Oruaades,  unjust  as  they  were,  contributed  to  the  improvement  of  European 
society ;  and  the  monastic  gardens  owed  some  of  their  choicest  fruits  to  the  ecclesias- 
tics who  had  accompanied  the  expeditions  to  the  Holy  Land.  In  the  same  manner,  the 
Spaniards  introduced  the  European  vegetables  and  fruits  into  America,  as  the  English 
missionaries  are  now  doing  in  the  islands  of  the  Pacific,  and  in  Africa. 

2563.  The  discovery  of  the  New  World,  and  the  extension  of  commerce  in  the  reign  of 
Queen  Elizabeth,  added  considerably  to  the  number  of  our  fruits  and  vegetables ;  and 
this  princess  herself  set  an  example  as  a  horticulturist.  Under  the  Stuart  family,  gar- 
dening was  greatly  improved ;  and  in  each  succeeding  reign  it  made  a  steady  progress. 

8664.  At  present  ejery  part  of  the  globe  is  examined  by  our  botanists,  and  constant 
additions  are  being  made  to  our  knowledge  of  the  vegetable  kingdom.  The  modem 
improvements  in  science,  and  the  art  of  gardening,  have  enabled  us  to  add  to  our  list  nu- 
merous tropical  plants,  some  of  which,  Uiough  at  their  first  introduction  they  were  kept 
entirely  in  stoyes,  are  now  planted  out,  and  can  bear  the  rigour  of  our  ordinary  winters  ^ 
from  which  it  may  reasonably  be  expected  that  they  may  be  so  far  acclimated  here  as 
to  ripen  in  the  open  air.  Already  we  find  pineapples  and  melons,  formerly  so  rare, 
now  by  no  means  uncommon  in  Ogvent  Garden  market,  and  sold  at  very  moderate  prices. 

2565.  On  this  subject  Sir  Joseph  Banks  has  observed :  "It  does  not  reauire  the  gift  of 
prophecy  to  foretell  that  ere  long  the  aker  and  the  avocado  pear  of  the  West  Indies,  the 
flat  peach,  the  mandarin  orange,  and  the  litchi  of  China,  the  mango,  the  mangostan,  and 
the  durion  of  the  East  Indies,  and  possibly  other  valuable  tropical  fruits,  will  be  frequent 
at  the  tables  of  opulent  persons ;  and  some  of  them,  perhaps  in  less  than  half  a  century^ 
be  offered  for  sale  every  market-day  in  Covent  Garden." 

2566.  The  eztended  introduction  of  inter-tropiciU  fruits  begins  much  to  interest  the  ad- 
mirers of  these  natural  productions,  and  trials  may  be  made  without  much  additional 
expense  in  our  hot-houses,  now  fitted  up  in  such  perfection.  The  baiBana,  or  plantain, 
has  been  fruited  in  Britain  nearly  forty  years  ago,  and  frequently  since.  When  the  hot^ 
house  is  lofty  enough,  it  is  a  magnificent  plant,  and  makes  an  appearance  even  surpass- 
ing what  it  exhibits  in  its  native  country,  where  its  ample  leaves  are  often  torn  in  pieces 
by  the  winds.  The  mango  has  been  also  fruited,  both  in  France  and  England  ;  and  if 
some  of  the  best  varieties  were  imported  with  care  from  Jamaica,  there  is  little  doubt 
that,  with  proper  cultivation,  they  might  be  had  on  the  table  as  easily  as  the  pineapple. 

But  the  orange  trade  displays  in  a  singular  manner  the  advantages  which  we  derive 
from  the  present  commercial  system.  Though  these  are  fruits  of  climates  much  warm- 
er than  ours,  yet  we  obtain  them  at  a  price  little  higher  than  that  of  our  domestic  fruits. 
Nor  should  we  forget,  while  on  this  subject,  that  some  of  our  wild  fruits,  as  the  berries^ 
perhaps  deserve  to  be  made  the  subject  of  experiment  how  far  they  may  be  capable  of 
improvement,  and  whether  it  may  not  be  judicious  to  attempt  their  melioration.. 

1^67.  Oreat  advantage  has  been  derived  of  late  to  the  cultivation  of  fruits  in  general  h^ 
ike  estahlishnunt  of  horticultural  societies^  particularly  the  London  and  Caledonian,  the 
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••  Tnnaaotiona*'  of  wluch  eoDtain  mocb  valaable  iitformatioD  oo  tbU  ioterastiof  tohjeet : 
great  paiot  have  been  beatowed  to  select  and  disseminate  the  beat  farieties. 

2568.  The  fruits  wkiek  W9  frapote  to  iucriU  we  shall  divide,  with  Mr.  Loudon,  into, 
1.  Kgmd  frviu^  or  fom€»i  those  having  the  seeds  endosed  in  membran^pa  cells,  iii> 

doding  the  apple,  pear,  qniaoe,  and  medlar.    These  are  aiao  called  fleshy  iirnita. 
9.  Si9mefmU:  having  the  seeds  enclosed  in  hard  nuts  eovsrad  with  flesh,  or  a  aaroo* 

earp,  as  the  pesoh,  oeetarioe,  aUnood,  apricot,  plum,  eheriy,  and  dive. 
3.  Puif^/hatt :  having  the  seeds  lying  among  the  pulp,  as  Uie  pineapple,  grape,  melon, 

eneumhsr,  flg,  and  tamarind. 
4w  Tke  yrwige  inks :  UuM  contains  a  well*known  group,  the  sweet  orange,  the  bitter 

orange,  lemon,  citron,  and  shaddock. 
6.  Jkrrief :  a  smaller  kind  of  pulpy  fruits,  as  the  gooseberry,  ewnant,  raspberry,  straw 

berry,  mulberry,  elderberry,  barberry,  whortleberry,  cranberry,  blaebenry,  blaekbenry, 

dewtierry,  juniper  berry,  and  service  berry. 
6.  Exotic  Jrmt* :  occasionally  imported,  or  but  little  known  in  England,  as  the  pomegran- 
ate, plantain,  banana,  mango,  mangostan,  aker,  hread-inut,  durioa,  guara,  htoU, 

jujube,  juvia,  aHigator,  or  avocado  pear,  anchovy  pear,  enstard  apple,  and  papaw. 

S569.  No  daot  €f  mihtttmua  tmploytd  om  food  voriss  fnors  ta  their  ddetHie  qudniet  <Aaa 
frmUf  which,  though  extremely  salubrious  when  used  judiciously,  are  frequently  ii^un- 
ooa,  particularly  to  the  invalid.  It  is  essential,  in  order  to  have  a  juat  view  of  this  aubject, 
to  discnminate  accurately  between  diflerebt  species,  the  state  of  ripeness,  the  time 
and  circumstances  under  which  fruit  is  eaten,  as  well  as  the  constitution  of  the  consu- 
mer. There  are  three  modes  in  which  fruits  may  be  used  as  food :  in  a  crude  atale, 
dried,  or  prepared  by  the  art  of  cookery.  A  very  great  change  takes  place  as  they 
advance  towards  maturity  from  the  unripe  state,  in  the  hitter,  in  general,  acids  and 
astriuf^nt  matter  abound,  which  is  often  converted  into  sugar  when  they  ripen ;  hence 
the  usurious  properties  of  many  unripe  fruita  which  are  perfectly  wholesome  when  ripe. 
Similar  changes  in  their  constituent  principles  frequently  take  pbce  during  the  operation 
of  cooking ;  as,  for  instance,  a  portion  of  the  acid  of  apples  becomes  sugar ;  and,  in 
general,  nnmerons  fruits,  ^Qty  indigestible  io  their  raw  state,  when  boiled,  roasted,  or 
stewed,  form  excellent  food.  The  acid  of  unripe  fruits  is  usnaUy  objeetiooable,  but  that 
of  fifuits  in  their  rife  state  is  often  cooling  and  salutary,  when  sufficiently  diluted.  Those 
which,  when  ripe,  have  about  an  equal  mixture  of  add  and  sugar,  aa  the  strawberry, 
rMpberry,  grape,  and  orange,  are  particularly  agiseable  and  wholesome  in  the  warm 
part  ef  the  year,  wben  they  are  in  the  most  perfect  eoodilioa.  Of  pur  natural  fniita, 
the  cherry  and  the  nut  tribe  are  the  leaat  wholesome. 

2570.  The  drying  of  some  flruits,  as  raisins,  not  omly  ennMas  the  inhabitanta  of  odd 
ooontriee,  through  the  medium  of  commerce,  to  enjoy  a  apeeses  of  food  which  their 
climate  has  not  permitted  them  to  cdtivate,  but,  by  this  process,  the  watery  and  aeid 
jttteea  being  in  a  great  measure  dissipated,  they  become  less  disposed  to  ferment  in  the 
stomach,  and  are,  in  general,  safer  than  in  a  crude  atale. 

S671.  Vfith  ruipeu  to  tk€  cknmeal  a$uUyn$  of  frwUo,  the  small  progress  tiMt  has  basB 
made  in  the  very  difficult  branch  of  vegetable  chemistry  precludes  the  possibility  of  giv- 
ing the  composition  of  all  of  them,  very  few  having  been  subjected  to  rigid  investigation. 
Many  of  them  contain  peculiar  principles,  and,  in  generd,  their  composition  is  corapti- 
cated.  The  usual  principles  in  fruits  are  water,  sugar,  bitartrate  of  potash  snd  of  iinie, 
mdic  acid,  acetic  acid,  citric'  acid,  binoxalate  of  potash,  vegetable  mudlage  or  extract 
ive  matter,  tannin,  the  principle  of  flavour,  and  the  colouriag  principle.  The  sugar  of 
fruits  is  generally  of  the  uncrystallizabie  kinds.  The  acids  are  chiefly  the  malic,  acetie, 
and  citric.  In  a  few  these  are  found  free,  but  are  most  frequently  combined  with  Ume 
or  potash.  Malic  acid  is  found  io  apples,  currents,  gooseberries,  strawberries,  raspber- 
ries, eUlerberries,  and  plums.    Severd  adds  are  frequently  fimnd  in  one  fruit. 

SaCT.  ir. — KKSKBL   FRUITS. 

3573.  These,  eoUed  also  pomes,  from  the  Latin  word  signifying  apple,  have  a  pdp 
rather  firm,  so  as  to  be  termed  fleshy  by  botamsts,  and  they  have  their  seeds  not  loose 
in  the  pdp,  nor  enclosed  in  a  hard  shell,  but  contained  in  cells  formed  of  tough  mem- 
branes. 

SuBBicT.  I. — Apple  {Pyrue  Maine,  Linn.). 

8578.  NefiruU  in  Britain  is  so  ahundmU,  aitd  so  generally  uHful,  as  the  appUf  and  none 
can  be  brought  to  such  high  perfection  with  so  little  trouble.  It  is  em^yed  at  the 
deseert,  in  the  kitchen,  and  for  making  cider.  It  is  important  flrom  its  hardfness  and 
excellent  flavour ;  and  it  has  this  striking  advantage  over  all  our  other  Arutta,  that  it 
lemaina  longeat  in  season,  and  may  be  preserved  with  eaae  through  the  winter ;  whevev 
as  our  stone  fruits  can  only  be  kept  in  their  natural  state  for  a  few  days,  and  requim 
extraordinary  means  to  preserve  them. 

2574.  Homer  describee  the  apple  ae  one  of  the  preeumeJhUte  of  his  time,  and  it  was  ooha* 
vated  and  highly  esteemed  among  the  Romans,  who  brought  it  from  the  East,  and  set  an 
extraordinary  price  upon  fine  bearing  trees.    The  best  varieties  are  natives  of  Aaia»  and 
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have  -been  introdaoed  into  Europe  by  grafting  apon  others.  The  only  variety  indigenoafl 
to  Britain  is  the  austere  crah-apple  of  our  hedges ;  but  the  oultivated  kinds  were  intro- 
duced at  an  early  period.  During  the  Saxon  heptarchy^  Somersetshire  and  Devonshire 
were  called  the  apple  country,  and  there  were  large  plantations  near  Glastonbury.  Some 
apple-trees  in  Herefordshire  now  existing  are  said  to  be  a  thousand  years  old,  and  many 
varieties  were  undoubtedly  brought  over  by  the  Normans  in  the  time  of  William  the 
Conqueror.  The  yarieties  of  the  apple  have  been  prodigiously  increased  in  this  country, 
this  fruit  having  a  peculiar  tendency  to  change  by  circumstances  connected  with  its  cul- 
tivation. Parkinson,  in  1629,  enumerates  fifty-seven  sorts.  Evelyn,  about  thirty  years 
afterward,  states  that  **  it  was  through  the  plain  industry  of  one  Harris,  a  fruiterer  to 
Henry  VIII.,  that  the  fields  and  environs  of  about  thirty  towns  in  Kent  only  were  plant- 
ed with  frpit  from  Flanders,  to  the  universal  benefit  and  general  improvement  of  the 
county."  Hartiet,  in  1650,  speaks  of  "  one  who  had  200  sorts  of  apples,"  and  **  Terily 
believes  there  are  nearly  600  sorts  in  this  island."  Since  that  time  there  has  been  a 
continual  accession  of  sorts  received  from  the  Continent,  as  well  as  numerous  varieties 
raised  from  seeds.  The  last  catalogue  of  fruits,  published  by  the  Horticultural  Society 
of  London  in  1831,  enumerates  1400  sorts  of  apples,  and  those  which  have  been  acquired 
since  that  time  would  extend  the  list  to  1600.'  Of  no  other  fruits  are  there  so  many  ex- 
cellent varieties  in  general  cultivation,  suited  to  almost  every  soil  which  our  island  afibrds. 
Some  sorts  are  ripe  in  the  beginning  of  July ;  others  ripen  much  later :  those  which 
ripen  latest  are  the  best.  ' 

2576.  AftpU'trees  tnUnot  grow  in  tropical  countries,  but,  like  the  oak,  extend  from  the 
tropics  to  the  latitude  of  60**,  and  are  not  to  be  found  in  Lapland.  Tlie  apple  is,  there- 
fore, the  growth  of  temperate  and  rather  cold  climates  only. 

It  has  been  supposed,  and  the  opinion  was  supported  by  Mr.  Knight,  that  mai^  of  the 
oldest  varieties  of  apples  known  to  our  ancestors  are  worn  out,  and  others  are  now  in  a 
state  of  debility ;  thus  the  celebrated  golden  pippin,  which  was  formerly  the  conunon 
cider  apple  of  the  Hereford  orchards,  is  now  preserved  with  difficulty  in  our  gardens. 
This  opinion,  however,  has  been  controverted. 

Applea  are  divided  into  those  which,  from  sweetness,  are  fit  for  eating,  called  eatings 
or  take  apples;  those  which  are  proper  for  pies,  tarts,  &c.,  termed  Htehen  or  baking  ap- 
ples ;  and  those  for  making  cider,  or  dder  apples.  The  best  baking  apples  are  the  Col- 
viUes,  for  early  use ;  the  rennets  and  pearmains,  for  autumn ;  the  russets,  and  Padley*8 
pippins,  for  winter  and  spring.  For  dessert  apples,  Margarets,  for  eariy  use ;  Poroeroy, 
summer  pearmain,  and  Kentish  codlin,  for  summer  use;  golden,  Dowton,  and  other 
pippins,  especially  the  ribstone,  with  the  nonpareil,  and  other  small  russets,  for  autumn, 
winter,  and  spring.    Some  apples  are  not  eatable  until  kept  some  time. 

2576.  All  apples  eontain  sugar,  malic  acid,  or  the  acid  of  apples,  mucilage  or  gum. 
woody  fibre,  and  water,  together  with  some  aroma,  on  which  their  peculiar  flavour  de- 
pends ;  and  their  different  qualities  may  be  traced  to  the  difiTerent  proportions  of  their 
principles.  The  hard,  acid  kinds  are  unwholesome  if  eaten  raw ;  but  by  the  process  of 
cooking,  a  great  deal  of  this  acid  is  decomposed,  and  converted  into  sugar.  The  sweet 
and  mcUow  kinds  form  a  valuable  addition  to  the  dessert,  and  they  are  employed  in  the 
composition  of  marmalades,  jellies,  d&c. ;  and  from  the  juice  is  prepared  a  drink  useibl  in 
fevers.  A  great  part  of  the  acid  juice  of  the  apple  is  converted  into  sugar  as  the  fruit 
ripens,  and  even  after  it  is  gathered,  by  a  natural  process  termed  maturation,  an  account 
of  which  is  given  in  the  article  "  Preservation  of  Fruit."  On  the  contrary,  when  apples 
decay,  the  sugar  is  changed  into  a  bitter  principle,  and  the  mucilage  becomes  mouldy  and 
oflTensive. 

As  in  apples  more  than  half  consists  of  water,  and  as  the  rest  of  the  ingredients  are 
not  of  the  most  nutritive  kind,  this  fruit  cannot  rank  high  as  food ;  it  is  chiefly  oseAil  as 
an  agreeable  acid-sweet  summer  fruit.  When  cooked  it  is  considered  as  slightly  laxa- 
tive, and  therefore  a  useful  adjunct  to  other  food:  this  is  probably  the  origin  of  apple 
sauce,  so  common  with  pork,  ducks,  and  goose.  The  raw  fruit  is  not  advisable  fbr  dys- 
peptic persons.  Old  cheese  has  a  remarkable  effect  in  meliorating  them  when  eaten : 
probably  from  the  volatile  alkali  or  ammonia  of  the  cheese  neutralizing  their  acid. 

SuBSBCT.  2. — Pear  {Pyrus  Communis,  Linn.). 

2677.  The  pear,  like  the  apple,  is  indigenous  to  this  country ;  but  the  wild  pear  is  a 
veij  austere  fruit.  The  best  varieties  were  brought  from  the  East  by  the  Romans, 
who  cultivated  them  with  care,  and  probably  introduced  some  of  their  best  sorts  into 
tbis  island,  to  which  others  were  added  by  the  inhabitants  of  monasteries.  The  Dutch 
and  Flemings,  as  well  as  the  French,  have  excelled  in  the  cultivation  of  the  pear,  and 
most  of  the  late  varieties  introduced  by  the  Horticultural  Society  are  from  France  and 
Flanders. 

The  pear  is  a  hardy  tree,  and  a  longer  liver  even  than  the  apple ;  in  a  dry  soil  it  ex- 
ists for  centuries.  It  will  grow  in  almost  any  soil,  and  flourishes  perfectly  in  our  hedges. 

2678.  Eating  pears  were  formerly  divided  into  two  sorts,  viz.,  proud  peats,  which 
would  not  keep,  and  woodens,  so  called  from  their  property  of  keeping.    Pear^  how* 
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erer,  have  been  wonderfully  improved  aa  a  table  fruit  within  the  last  twenty  or  thirt> 
years,  through  French  and  Flemish  botanists  and  horticulturists,  by  whose  experiments 
.our  own  gardeners  have  Islrgely  profited.  The  best  sorts  are  delicious,  and  are  prefer- 
red to  the  apple  at  the  dessert.  They  should  have  a  rich  aromatic  flavour,  and  be 
either  of  the  melting  kind  {buerrif  butter  pears),  or  be  firm  and  crisp,  like  the  winter  her 
gamots. 

2579.  Ahofve  150  varieticM  of  peara  are  enumerated  in  late  eatalogue$^  all  difiTering  frooc 
each  other  in  their  qualities,  time  of  ripening,  dec.  For  summer  pears,  some  of  the 
best  are  tbe  Muscadelle,  Windsor,  Jargonelle,  Bonchr^tein,  dec.  For  winter,  the  St. 
Germain,^  Wilding,  Rousaelet,  Bergamot,  &c.  For  the  kitchen,  the  Swanks  Egg,  Span- 
ish red  wooden,  black  Worcester,  dec.  Perhaps  one  of  the  most  delicious  sorts  in  Eu« 
rope  is  that  known  throughout  the  north  of  Spain  as  the  Pera  de  Mantiga,  or  *'  Butter 
Pear,'*  and  some  of  a  very  superior  kind  are  grown  in  Guernsey  and  Jersey.  The  spe- 
cies grown  in  the  neighbourhood  of  Gutmaraens,  in  the  north  of  Portugal,  is  equally  cel- 
ebrated. 

2580.  Tkough  per/eetly  wholesome  when  ripe,  the  pear  w  not  to  when  green ;  but  in  this 
state  it  is  fit  for  stewing.  The  best  kitchen  pears  for  baking  are  rather  austere  than 
sweet :  cooking  converts  part  of  the  acid  into  sugar.  They  may  be  preserved  in  the 
same  way  as  apples ;  but  they  are  also  pared  and  dried  in  an  oven,  by  which  means  they 
will  keep  for  years :  this  mode  is  much  practised  in  France. 

This  fruit  is  likewise  much  employed  for  making  perry,  and  the  most  austere  varieties, 
unfit  for  eating,  are  best  for  this  purpose.  A  mixture  of  the  wild  pear  with  the  cultiva- 
ted sort  is  thought  to  make  peculiarly  fine  liquor. 

2581.  We  do  not  find  any  good  analysis  of  the  pear,  but  it  is  evidently  not  very  difiTer- 
ent  in  its  composition  from  the  apple,  in  some  vafteties  containing  more  sugar. 

SvBsacT.  3. — Quince  {Pynu  Cidonia,  Linn.}. 

2582.  This  tree  is  classed  by  botanists  with  the  apple  and  pear,  and  the  latter  are 
generally  grafts  on  quince  stocks,  proving  their  consanguinity.  It  is  a  native  of  Aus- 
tria, and  grows  wild  on  the  banks  of  the  Danube.  It  is  said  to  have  been  introduced 
here  from  the  Isle  of  Candia,  and  grows  easily  in  our  hedges,  but  is  not  much  used,  the 
fruit,  in  its  raw  state,  having  a  peculiar  disagreeable  smell  and  an  austere  taste.  It 
ia  sometimes  employed  to  give  a  flavour  to  apples  in  pies  and  tarts,  and  is  occasionally 
made  into  a  marmalade,  which  is  much  used  in  the  south  of  France,  where  the  quince 
is  extensively  cultivated.  The  juice,  as  a  medicine,  is  cooling,  astringent,  and  eto* 
machic. 

SuBBBCT.  4. — Medlar  (MetpUus  Germanieap  Linn.> 

2583.  This  fruit,  a  native  of  the  south  of  Europe,  but  long  naturalized,  somewhat  re- 
sembles a  small  apple,  and  has  a  good  deal  of  flavour,  but  which  is  seldom  developed, 
even  in  its  ripe  state,  on  the  tree.  It  is  gathered  and  laid  by  till  it  begins  to  change  of 
grow  rotten,  when  only  it  is  fit  to  be  eaten. 

SbOT.  III.-^-STONB  FBUITa. 

2584.  Stone  fruits  are  such  as  have  their  seeds  enclosed  in  a  hard  nut  or  shell,  and  this  coir- 
ered  by  a  fleshy  pulp.  Those  which  are  known  among  us  belong  to  the  natural  order  of 
wnygdaUa,  and  consist  of  the  peach,  nectarine,  apricot,  plum,  and  cherry.  All  these 
contain  certain  principles  in  their  kernels,  from  which  Prussic  acid  is  developed  by  the 
action  of  water,  though  this  acid  does  not  exist  in  them  ready  formed.  Some  species  of 
this  tribe  in  other  countries  are  highly  poisonous :  the  Cerasus  capricida  kills  the  goats 
of  Nepal  which  happen  to  eat  them ;  and  the  Cerasus  Virginia  of  North  America  is 
known  to  be  dangerous.  Notwithstanding,  however,  this  poisonous  principle  in  the  ker- 
nels, the  pulp  of  our  fruits  of  this  kind  are  perfectly  harmless. 

SiTBBBOT.  1. — Peach  and  Nectarine  (Amygdalus  Persica,  Linn.). 

2585.  These,  which  are  among  the  most  delicious  of  our  fruits,  are  considered  as  va- 
rieties of  the  same  species  produced  by  cultivation.  The  latter  is  characterized  by  a 
very  delicate  down,  while  the  former  is  smooth ;  but  as  a  proof  of  their  identity  as  to 
species,  trees  have  bom  peaches  in  one  part  and  nectarines  m  another ;  and  even  a  sin- 
gle fruit  has  had  down  on  one  side,  and  the  other  smooth.  The  trees  are  almost  exactly 
alike,  as  well  as  the  blossoms. 

2586.  Pliny  states  that  the  peach  was  originally  brought  from  Persia,  where  it  grows 
naturally,  from  which  the  name  of  Persica  was  bestowed  upon  it  by  the  Romans ;  and 
some  modern  botanists  apply  this  as  the  generic  name,  separating  them  from  the  Ajnyg- 
dalus,  or  almond,  to  which  Linnaeus  had  united  them. 

2587.  Although  they  are  not  tropical,  they  require  a  great  deal  of  warmth  to  bring 
ihem  to  perfection ;  hence  they  seldom  ripen  in  this  country  in  ordinary  seasons  with* 
out  the  use  of  walls  or  glass ;  consequently,  they  bear  a  J^igh  price. 

2588.  In  a  good  peach,  the  flesh  is  firm,  the  skin  thin,  of  a  deep  bright  colour  next 
the  sun,  and  of  a  yellowish  green  next  to  the  wall :  the  pulp  is  yellowish,  full  of  highly 
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flavonred  juice,  the  fleshy  part  thick,  and  the  stone  small.  Too  much  down  is  a  slgi 
of  inferior  quality.  This  fruit  is  much  u^ed  at  the  dessert,  and  makes  a  delicious  pre- 
serve. 

2569.  Both  the  peach  and  the  nectarine  are  separated  into,  1,  the  free-stone^  or  meltii^  - 
peachest  those  in  which  the  pulp  or  flesh  separates  easily  from  the  stone ;  and,  3,  the 
clingstone  varieties^  in  which  the  flesh  clings  or  adheres  to  the  stone  ;  the  first  are  gea* 
erally  the  best  flavoured.    There  are  above  two  hundfed  varieties  enumerated  in  the 
catalogue  of  the  Horticultural  Society. 

U90.  Peaches  are  often  cultivated  in  large  qoantitiea.  At  Montrroil,  a  viUage  naar  Paria,  almust  the  whob 
population  is  employed  in  the  growing  of  peachee,  which  has  maintained  the  inhabitants  for  ages ;  and  the 
oonsequeiKM  is,  that  they  taiso  better  peaches  (here  than  in  any  other  pans  of  France.  The  best  in  Burops 
are  Italian-  In  MaryUuad  fjod  Vii^iniah  peaohee  grow  nearly  wild  in  extitnaive  plantations  or  ondiards  reaeai- 
bling  fMvsts,  but  the  fruit  is  of  little  value  for  the  table,  being  employed  only  in  &ttening  hogs,  and  for  the 
distiUation  of  peach  brandy.  On  the  eaat  side  of  the  Ande^  peaches  grow  wild  among  the  eomiields.  and  in 
the  mountains,  and  are  dned  m  an  article  of  food. 

S691.  The  young  leaves  of  the  peach  are  sometimes  used  in  cookery  firom  their  agree- 
able flavour ;  and  a  liqueur  resembling  the  flne  noyeau  of  Martinique  may  be  made  by 
steeping  them  in  brandy  sweetened  with  sugar  and  fined  with  milk :  gin  may  also  be 
flavoured  in  a  similar  manner.    The  kernels  of  the  fruit  have  the  same  flavour. 

S592.  The  nectarine  u  mid  to  haoe  received  its  name  from  nectar,  the  pariicalar  drink 
ef  the  gods.  Though  it  is  considered  as  the  same  species  as  the  peach,  ft  is  not  knowa 
which  of  the  varieties  came  from  the  other :  the  nectarine  is  by  some  considered  as  the 
superior  fruit. 

SoBsficT.  2. — Almond  {Amygdalus), 

2593.  The  alnumdrtree  is  a  nattvefif  warmer  climates  than  Britain,  and  is  indigenous 
to  the  northern  parts  of  Africa  and  Asia;  but  it  is  now  commonly  cultivated  in  Italy^ 
Spain,  and  the  south  of  France.  It  is  not  usually  grown  in  Britain,  and  the  fruit  seldom 
ripens  in  this  country ;  it  is  much  admired  for  the  beauty  of  its  blossoms.  It  strongly 
resembles  the  peach  tree  in  the  form  of  its  leaves  and  blossoms,  and  is  included  in  the 
same  genus  by  botanists  i  but  the  fruit,  instead  of  presenting  a  deticioas  pulp  like  tb9 
peach,  shrivels  up  as  it  ripens,  and  becomes  only  a  tough  coriaceous  eovertog  to  the 
stone  enclosing  the  eatable  kernel,  which  is  surrounded  by  a  thin  bitter  skis,  it  flow- 
ers early  in  the  spring,  and  produces  fruit  in  August. 

2694.  There  are  two  sorts  of  almonds^  stoeet  and  biUer^  but  they  are  oonsidiered  to  btt 
only  varieties  of  the  species ;  and  though  the  qualities  of  the  kernels  are  very  difierenty 
they  are  not  distinguishable  by  their  appearance. 

2596.  The  swut  almond  {A.  communis^  Linn.)  is  much  used  at  the  dessert  and  in  oon- 
fectionery.  The  Valentia  almond  is  sweet,  large,  and  flat-pointed  at  one  extremity, 
and  compressed  in  the  middle.  The  Italian  almonds  are  not  so  sweet,  smaller,  and  less 
depressed  in  the  middle.  The  Syriae  or  Joidan  almonds  come  (rum  Malaga,  and  are 
the  best  sweet  almends  hrought  to  England.  They  are  longer,  flatter,  less  pointed  at 
OBe  end,  and  less  round  at  the  other,  and  have  a  paler  cuticle  than  those  just  mentioned. 
Almonds  are  not  considered  to  be  very  digestible.  The  brown  skin  easily  comes  off*  by 
pressing  with  the  fingers  when  they  are  put  into  boiling  water :  they  are  then  dried  tiU 
they  are  brittle,  and  the  interior  part  being  white,  they  are  then  said  to  be  blanched. 
This  skin,  or  pellicle,  sometimes  disagrees  with  the  stomach,  and,  on  that  account,  al- 
monds, when  brought  on  the  table  as  dessert,  ought  to  be  blanched. 

2696.  Wken  analyzedy  91  parts  of  sweet  almonds  are  found  to  consist  of  64  parts  of 
fixed  oil,  3  of  gum,  24  vegetable  albumen^  6  saccharine  matter,  4  woody  fibre*  3  of  wa<« 
ter,  and  a  trace  of  acetic  acid. 

2697.  The  Htter  almond  {A.  amarus,  Linn.)  has,  Hke  the  sweet,  no  smell  When  entir* , 
but  when  bruised  in  a  mortar  it  has  the  odour  of  the  peach-blossom,  and  the  taste  is  tbo 
pleasant  one  of  the  peach  kernel,  a  property  which  occasions  its  use  in  flavouring  many 
preparations. 

2698.  Though  bitter  almonds  do  not  contain  prusnc  add  ready  formed,  they  contain  two 
principles,  amygdalin  and  emulsin^  which,  wnen  acting  on  each  o^er  by  means  ef  wa^ 
ter  during  distillation,  produce  prussic  acid  and  a  volatile  oil,  both  violent  poisons ;  and 
when  bitter  almonds  are  chewed,  the  moisture  of  the  mouth  and  the  emulsin  of  the 
seeds  efibct  the  decomposition  of  the  amygdalin,  and  the  consequeot  formation  of  prus- 
sic acid  and  volatile  oU.'  Though  the  proportion  of  t^iese  poisons  in  a  lew  of  the  al- 
raonds  does  not  prove  fatal,  yet,  when  almonds  have  been  eaten  in  Ufgfi  ^(UAatitiea,  se- 
rious, and  even  fatal  con8e<^ence8,  have  been  the  result. 

2699.  The  volatile  oil  ofbuter  almonds  is  sold  in  some  shops  under  the  name  ofessenea 
of  bitter  almonds ;  and  this  is  a  most  potent  poison,  being  in  general  four  times  as  pow« 
erful  as  the  prussic  acid  kept  in  chemist's  shops.  A  single  drop  of  it  will  kill  a  cat  in  m 
few  minutes.  This  preparation  is  sold  to  dealers  in  cordials,  to  make  what  they  call 
^  genuine  noyeau,*'  and  it  is  used  by  some  confectioners  to  flavour  their  preparations ; 
but  it  is  evident  that  so  dangerous  s(  substance  should  not  be  trusted  in  the  hands  of 
persons  not  thoroughly  acquatoted  with  its  deleterious  efl^ts.  See  **  Prussic  Acid*** 
tlook  V|I.,  Chap.  iai.,  Sect.  16. 
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S0DO.  Almmig  eantaiu  m  Uarge  proportim  affixed  dA,  which  is 'obtained  by  expressfmi , 
his  is  mild  and  wholesome,  and  is  moeh  ttsed  in  medicine  as  a  pure  oil.  When  almonds 
and  water,  with  a  little  sugar,  arc  triturated  together  in  »  mortar,  a  white  liquor  results, 
which  is  considered  to  be  very  nearly  similar  to  animal  milk,  and  is  called  milk  of  air 
monds ;  it  is  curdled  by  acids.  Cream  even  separates  from  this  milk,  which  may  be 
converted  into  a  species  of  butter.  Several  snbstaAees  not  mlxible  of  themselves  with 
water  may,  by  trituration  with  almonds,  be  mixed  with  it,  and  thus  fitted  for  medicinid 
Qse ;  such  mixtures  are  called  emulgien*.  Almond  oil  is  used  for  making  fine  soap ; 
and  the  almond  eakei  after  pres^in^  out  the  oil,  is  employed  as  a  cosmetic. 

Both  sweet  and  bitter  almonds  contain  the  bland  fixed  oil  obtained  by  expression,  but 
it  is  chiefly  pmcared  trom  bitter  almonds,  which,  alter  being  blanched,  are  submitted  to 
great  pressure  between  two  hot  iron  plates ;  the  matter  which  remains,  or  the  almond 
eake,  is  the  source  of  the  prussic  acid,  which  is  obtained  by  a  subsequent  process. 
When  the  cake  is  moistened  with  (oiling  water,  the  odour  &t  the  volatile  oil,  and  of 
pmssio  acid,  is  immediately  perceived. 

S601.  The  ifnp&rtation  of  almonds  into  England  amounts  annuafly  to  about  six  hundred 
tons,  of  which  about  ninety-five  are  Jordan,  the  rest  chiefly  from  Baibary  and  Spain. 
Bitter  almonds  come  chiefly  from  Magadore. 

SuBSECT.  3. — Apricot  (Prjimu  Armeitiaca,  Linn.). 
2602.  The  genut  Ptvmu*  includes  the  amricot^  pium,  and  sloe.  The  apricot  was  cultira* 
led  by  the  K^mans,  and  is  stated  by  Pliny  to  have  been  brought  from  Aronenia,*  where 
it  is  found  abundantly  on  the  slopes  of  the  mountams.  Vast  quaotities  grow  in  th# 
oases  of  Africa,  and  are  carried  in  a  dried  state  to  Egypt.  It  is  the  opinion  of  Mr. 
Royle,  author  of  the  **  Botany  of  tha  Himalaya,"  that  the  Ctfbul  Mountains  are  the 
source  of  the  apricot,  as  well  as  many  others  of  our  fruit-trees^  He  states  that  the 
apricot  grows  wild  at  present  in  the  bills  between  the  Ganges  and  Jumna,  as  well  as  in 
Cashmere,  together  with  the  peach,  nectarine,  walnut,  almond,  plum,  cherry,  and  alsc 
the  apple,  pear,  quince,  and  pomegranate.  It  is  also  planted  very  abundantly  round  the 
Tillages,  the  fruit  being  eaten  both  fresh  and  dried,  while  a  fine  oU  is  expressed  from  th« 
kernels.  '  It  is  likewise  plentiful  in  China  and  Japan. 

2608.  In  the  climate  of  England  it  is  of  less  importance  than  many  other  fVoits ;  its 
Uossoras,  in  early  seasons,  are  very  subject  to  the  effect  of  spring  frosts,  which  reridera 
its  crops  precarious.  It  is,  however,  much  cultivated,  and  is  used  at  the  dessert,  though 
inferior  to  the  peach.  The  young  fruit  makes  an  excellent  tart  and  preserve  or  jam, 
which  is  the  use  to  which  the  apricot  is  best  suited,  possessing  a  moderate  degree  of 
acidity  with  a  rich  saccharine  quality.  The  apricots  produced  upon  standards,  which 
are  the  best,  do  not  appear  north  of  Ipswich,  and  several  of  the  sorts  known  in  the  soutli 
of  Europe  are  too  tender  for  England.  It  was  first  brought  to  tliis  country  by  the  gar* 
doner  of  Ilenry  VI 11. 

SoBsncT.  4.— 'P&em  {Prunus  DomeMtiea,  Linn.). 
2604.  The  wild  sloe  is  considered  by  Mr.  Knight  as  the  parent  of  the  pium,  but  the  acell 
mated  kinds  come  from  the  East.    The  cultivation  of  this  fruit  was  probably  attended 
to  very  early  in  England,  as  Gerard  informs  us  that  in  1607  be  had  in  his  garden  in 
Holborn  three  score  sorts. 

2606.  The  dain»en,  or  Damascene  plum,  takes  its  name  fVom  Damascus,  where  it 
grows  in  great  quantities,  and  from  whence  it  was  brought  into  Italy  about  1 14  years  B.C. 
The  Orleana  phtm  is  from  France.  The  green  gage  is  called  afler  the  Gage  family,  who 
first  brought  it  to  England  from  the  monastery  of  the  Cl^rtreuse,  at  Paris,  where  it 
still  bears  the  name  of  JUine  Clauds.  The  magnum  bonum  is  our  largest  plum,  and 
greatly  esteemed  for  preserves  and  coHnary  purposes.  The  best  sorts  of  plums  are 
agreeable  at  the  dessert,  and,  wiien  perfectly  ripe,  ere  wholesome ;  but  some  ar^  too 
astringent.  They  lose  much  of  their  bad  qualities  by  baking ;  and  are  extensively  used, 
from  thehr  cheapness,  in  tarts  and  preserves,  but  they  are  not  a  very  wholesome  fruit, 
and  shoidd  be  eaten  in  moderation. 

Dried  plums  are  called  prunes,  of  which  several  kinds  are  met  with  in  the  shops,  and 
used  at  this  dessert :  the  Brignolle  plums,  brought  from  Brignolie,  in  Provence,  which  is 
of  a  reddisl^yellow  colour,  and  has  a  grateful,  sweet  sab-acid  taste ;  the  common  French 
pronej  and  the  Damascene  plum.  Others  come  from  the  banks  of  the  Rhine,  by  way  of 
Hollanfl,  and  others,  again,  ate  brought  IVom  Portugal.  The  common  medicinal  prune 
eomes  chiefly  fVOm  Bordeaux.    • 

2609.  Th»  Hoe  is  a  shrub  ccnnmon  in  our  hedgerows,  and  b^ongs  to  the  natural  order 
AmygdsriesB.  The  fruit  is  about  the  size  of  a  lar^e  pea,  of  a  black  colour,  and  covered 
witif  a  bioom  of  a  bright  blue ;  it  is  one  of  the  fhw  indlgenoos  to  onr  ishmd.  The  jtntm 
is  extremely  sharp  and  astringent,  and  was  formerly  employed  as  a  nedkHne,  where  an 
astringent  was  necessary ;  it  is  employed  in  the  manufacture  of  a  red- wine  made  to  imi 
tate  pun,  and  also  furadnlterstion.  The  leaves  have  been  employed  to  sophisticate  tea. 
The  fruit,  whf  n  ripe,  makes  a  good  preserve. 

2607.  The  bird  cherry  {Prunus  Padus,  Linn.)  is  a  fmit  little  knoWn,  and  naaaeens  to 


Sdbibct.  S, — Ckerry  (.Ctratia  Duraana,  Linn.)- 
3609.  It  is  a  queBlion  whether  this  beautiful  Truil  be  indisenouB  in  Britain.  It  is  gen- 
erally stated  that  the  ebony  was  brought  to  Italy  by  the  Roman  general  Lucalliu  rroin 
■  town  in  Asia  called  Caraaaa,  and  thai  we  owe  it  to  the  Romana.  This  may  be  true 
ofaome  varieties,  but  the  cherry  appeals  to  be  a  Dative  of  moat  teuiperaie  countries  of 
the  nonhern  hemisphere,  and  a  sinsll  hlack  wild  cherry  ie  Tound  in  HereriHdahire,  and 
even  in  the  mountains  or  Scotland ;  this,  when  cultivated  in  Aberdeenshire,  where  it  is 
known  by  the  name  of  Otaiu,  k  a  delicious  fruil.  At  some  o(  the  niins  or  our  abbeyn 
md  baronial  castles  there  are  still  eiisting  aome  of  these  black  cherry-treea  thai  havi' 
attained  (he  height  of  aiity  or  eighty  feet,  and  which  now  produce  vast  quentiiies  of 
fruil.  All  agree  that  the  cherry  has  been  a  favourite  Trait  in  England,  and  in  general 
cullivatioD  ever  since  the  time  of  Henry  VIII.,  when  it  was  planted  in  Kent,  where 
cherry  orchards  were  formerly  very  extensive,  and  are  still  celebrated ;  bat  thia  fruit 
was  probably  introduced  h^rc  at  a  much  earlier  period,  fur  it  ia  aacertained  that  in  the 
fifteenth  century  it  was  hawked  about  ihc  streets  of  London  in  the  same  manner  as  at 
presenl. 

SG09.  Aboiu  tteo  huTidrtd  varitlUt  of  cKerritt  an  ermmeraitd,  some  of  which  are  in  sea- 
son, front  the  Kentish  and  May  duke  at  the  beginning  of  aulumn,  to  the  yellow  Spanish 
and  MAriUo  late  in  the  winter.  When  perfectly  ripe  they  are  refreshing,  and  are  excri- 
lent  for  pies  and  tarta,  A  aint  ii  made  from  ihc  juici  resembling  red  Conatantia.  A 
jnrit  u  aUo  diMtiUtd  on  the  Continent  Irom  Ihe  polp  feriQenled.  called  Kirichnatttr. 
The  liquor  called  ckcn^  brandy  is  made  by  pulling  the  best  black  varieties  into  brandy. 
If^tau  ia  a  liquor  flavoured  by  the  kernels  of  Ihe  variety  Cerattu  ocddentaiit ,-  and  a 
large  black  cherry  is  employed  in  the  ratafia  of  Grenoble.  The  nurueimo  of  Zara  is 
made  fttsm  a  particular  species  cultivated  in  Dahnatia. 

SBIO.  Tke  ckerrv  u,  by  aome  boltuiuli,  included  hi  the  tame  gtmu  at  tilt  plum  (Prvnui), 
and,  like  all  this  class  of  stone  fruits,  cuniains  in  its  leaves  and  kernels  some  of  the  prin- 
clplea  which  are  the  source  of  the 'agreeable  flavour  resembling  that  of  Ihe  peachblos- 
som.  The  poisonous  liquid  called  laurel  mder  is  made  by  diatilling  the  leaves  of  the  iird 
tkerry;  those  Of  the  Lauro-cerani*,  or  cherry-laurel,  as  well  as  some  other  cherry  leaves, 
"4bra  a  similar  liquid,  although  the  fruits  are  not  poisonous. 

Sdbiict.  S.— OJina  (0[«  Europaa,  Linn.). 
3611.  The  olive-tree  is  interesting  from  historical  recollection  a.  It  was  the  leaf  of 
this  tree,  brought  into  the  srk  by  Ehe  dove,  that  gave  the  first  evidence  of  the  water?  of 
the  delnge  having  abated,  since  which  time  it  has  been  employed  as  an  emblem  of  pence. 
The  olive  was  sacred  to  Minerva ;  it  frequently  appears  in  Grecian  sculpture,  and  a 
wreath  made  of  Ihe  leaves  was  a  reward  bestowed  in  the  games  of  Athens,  The  men- 
tion in  Scripture  of  the  Mount  of  Olives  near  to  Jerusalem  proves  it  to  have  been  a  fa- 
vourite tree  in  Palestine ;  and  it  ia  an  interesting  fact  that  wild  olivea  still  exist  upon  the 
qHM.  The  olive  is  indigenous  in  Syria,  Greece,  ami  the  north  of  Africa  ;  and  the  beaa- 
tifal  plain  of  Athens  aeems  almost  covered  with  them. 
3613.  TSt  c¥Uhat4d  olht  {fig.  CIS)  was  introduced  into  Italy  by  the  Romans :  il  now 
Fr;.  Ml  grows  Ihere  in  great  abundance,  as  likewise  in  Spain  and 

the  south  of  France,  but  the  fruit  will  not  ripen  in  countries 
farther  to  the  north.  It  will  grow  in  England,  but  thougb 
an  evergreen  in  warmer  climates,  with  us  il  loses  its 
leavea  in  winter,  and  the  fruit  does  not  ripen  in  the  open 

3613.  The  fruit  is  smooth  and  oval,  about  three  quartera 
of  an  inch  in  length,  and  half  an  inch  in  diameter,  being 
about  the  size  of  a  small  plum.  When  ripe  it  is  of  a  deep 
violet  colour,  whitish  and  fleshy  within ;  it  is  rather  bitter, 
and  to  many  nauseous,  but  has  its  pulp  repl^  with  a  bUnd 
oil,  and  with  an  oblong,  pointed,  rough  nut  in  the  interior. 
In  Greece,  and  also  in  Portugal,  the  fruit  is  eaten  in  its  ripe 
state,  but  lis  taste  is  not  agreeable.  They  are  prepared  fur 
food  in  two  ways  :  one  is  simply  to  cut  and  soak  them  in  sail  and  water,  adding  a  few 
faerha  to  give  them  a  flavour ;  the  other  is  to  dry  them  in  the  sun,  whereby  they  become 
black  ;  they  are  then  put  into  jars,  with  oil,  salt,  and  pepper,  or  other  spices,  adding 
■lao  a  few  herbs.  When  eaten,  they  are  invariably  flaToured  with  oil  and  a  liltte  vine- 
gar. The  Italian  shepherd  often  takes  nothing  to  the  field  with  him  but  a  little  bread,  a 
flask  of  wine,  end  a  horn  of  olives;  indeed,  bread  and  olives  form  a  nutritive  diet. 

Fashion  has  done  much  in  thu  country  to  introduce  and  create  an  acquired  taste  tat 
green  pickled  olives  at  the  dessert  They  are  chiefly  taken  with  a  fiew  to  remove  tlw 
ta*te  of  the  vianda  from  the  nv>uth,  prrvioasly  to  eitjoying  Iba  flavour  of  wine. 
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Three  kinds  of  olWes  come  to  London,  Italian,  French,  and  Spanish.  The  fonner  are 
Ihe  best,  and  are  from  Lucca ;  the  French  are  from  Pruvenoe^  and  are  also  excellent ; 
the  Spanish  are  larger,  but  more  bitter. 

2614.  Olive*  are  pickled  in  the  following  manner:  being  gathered  before  they  are  ripe, 
they  are  suffered  to  steep  in  water  for  some  days,  and  afterward  are  put  into  a  lye  of 
water  and  barilla,  with  the  ashes  of  ulive  stones  calcined,  or  with  lime ;  and  after  re- 
maining there  a  sufficient  tirae»  are  bottled  or  barrelled  with  salt  and  water.  They  are 
thought  to  promote  digestion  and  give  appetite. 

2615.  But  olives  are  chiefly  cultivated  for  the  oil  which  they  produect  and  which,  in  the 
countries  where  they  grow,  forms  as  necessary  an  article  m  the  culinary  art  as  buttei 
with  us.  Olive  oil,  called  also  salad  oil,  is  also  largely  usod  in  Britain  for  the  more  del- 
icate parts  of  our  cookery,  instead  of  butter,  and  is  a  usef'il  addition  to  salads,  prevent 
tng  them  from  running  into  fermentation  and  producing  flatulency.  When  the  fruit  is 
ripe,  it  is  put  into  a  bag  of  rushes,  and  the  oil  is  forced  out  by  gentle  pressure.  The  first 
aJSbrds  the  virgin  or  best  oil ;  a  second  quality  is  procured  by  a  pressure  sufficient  to 
break  the  kernels.  After  the  oil  has  been  drawn,  it  depositee  mucilage,  and,  when  suf 
iiciently  clear,  it  is  put  into  dean  flasks,  as  we  receive  it.  The  greatest  part  of  our  best 
oil  comes  from  Italy,  and  is  known  by  the  name  of  Florence,  Lucca,  and  Gallipoli  oil. 
Some  is  also  brought  from  Spain  and  the  Grecian  islands.  When  quite  fresh  and  pure, 
it  has  very  little  taste  or  smell,  and  is  quite  transparent,  having  only  a  pale  greenish  tint. 
It  is  sometimes  adulterated  with  poppy  oil. 

SkCT.  IV. OR  A  NOB  TRIBE. 

2616.  To  the  orange  tribe  or  genus  (Citrus)  belong  the  sweet  orange,  the  Seville,  or 
(niter  orange,  the  lemon,  the  citron,  the  lime,  and  the  shaddock.  They  are  all  remarkable 
for  containing  much  dtric  acid  in  their  juice,  and  a  very  odoriferous  and  inflammable, 
acrid,  essential  oil  in  their  outer  rind.  Besides  these  principles,  they  also  contain  the 
malic  acid,  and  more  or  less  of  the  saccharine  and  bitter  principles.  In  the  orange  the 
surar  is  prevalent,  but  in  the  Seville  orange  the  bitter  principle  prevails. 

The  acid  varieties  are  much  used  in  medicine,  and  in  the  manufacture  of  cooling 
drinks ;  the  sweet  varieties  are  esteemed  for  the  dessert,  and  the  bitter  as  stomachics. 
The  rind  aflfords  the  essential  oil  of  lemon  and  bergamo^;  and  from  the  flowers  a  fra- 
grant aromatic  water  is  distilled.  The  unripe,  or  abortive  fruits,  called  Cura<;oa  oranges, 
are  used  to  flavour  the  delicious  liqueur  called  Cura^oa.  They  are  natives  of  the  warmer 
parts  of  Asia,  though  they  have  been  long  introduced  into  the  West  Indies,  the  tropical 
parts  of  America,  the  Atlantic  isles,  and.  the  warmer  parts  of  Europe. 

SuBsECT.  1. — Sweet  Orange  {Citnis  Aurantium). 

2617.  This  very  useful  and  agreeable  fruit  gives  us  a  striking  instance  of  the  advan- 
tages of  commerce.  Although  the  production  only  of  countries  much  warmer  than  our 
own,  we  enjoy  it  nearly  at  the  price  of  our  ordinary  fruits ;  and  this  is  the  more  impor- 
tant, since  it  is  perhaps  the  most  refreshing  and  healthy  of  all  fruits  of  warm  countries. 
It  is  calculated  that  about  27,000,000  oranges  are  annually  imported  into  England,  and 
they  arc  brought  without  any  preparation  forther  than  wrapping  each  separately  in  paper, 
and  packing  them  in  boxes. 

Most  of  the  oranges  and  lemons  intended  for  exportation  are  gathered  before  they  are 
quite  ripe,  for  if  they  were  mature,  they  would  spoil  in  the  carriage.  The  gathering  of 
them  for  the  British  market  usually  occupies  from  the  beginning  of  October  to  the  end 
of  December.  They  are  not  ripe  till  the  spring.  Though  the  name  of  China  is  at- 
tached to  it,  it  is  doubtful  whether  it  was  originally  a  Chinese  fruit ;  and  it  has  been 
supposed  by  some  classical  commentators  that  the  golden  apples  of  the  Hesperides  were 
the  orange. 

2618.  The  best  come  from  St.  Michaeis,  in  the  Azores,  where  they  were  introduced  by 
the  Portuguese ;  but  very  good  ones  are  brought  from  Portugal,  Spain,  and  Malta :  some 
also  grow  in  the  south  of  France  and  Italy,  but  they  are  inferior. 

The  orange-tree  may  be  mentioned  as  an  instance  of  extraordinary  fecundity :  a  sin- 
gle tree  at  St.  Michael's  has  been  known  to  bear  in  a  season  20,000  oranges  fit  for  pack- 
ing, exclusive  of  those  damaged  and  wasted,  amounting  to  at  least  one  third  more.  The 
delightful  perfume  of  an  orange-grove  is  such  as  to  scent  the  air  for  miles,  and  the  tree 
gives  a  succession  of  flowere  during  the  whole  summer. 

Magnificent  conservatories  have  been  erected  for  them  in  countries  where  they  do 
not  bear  the  cold  of  winter.  The  first  orange-trees  were  brought  to  England  by  Sir 
Walter  Raleigh.  At  Hampton  Court  there  are  some  said  to  be  300  years  old ;  these, 
and  also  some  at  Windsor,  are  kept  in  green-houses  during  the  winter,  and  are  wheeled 
into  the  open  air  about  the  middle  of  June,  when  the  periume  of  their  flowers  is  deli- 
cious.. In  point  of  age,  these  are  far  surpassed  by  those  at  Cordova,  in  Spain,  the  seat  oi 
ancient  Moorish  grandeur :  some  trees  there  are  said  to  be  six  or  seven  hundred  years 
old.  In  Devonshire  and  in  other  parts  of  England  they  have  produced  fine  fruit  when 
trained  against  walls  and  sheltered  with  mats.    At  Mr.  Hugh's  viUa,  at  Rouen,  there  it 
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a  coUeotion  of  a  hundfed  onnge-treet  id  boxes  above  aevonteen  A«t  high,  and  several 
ceotari«a  old ;  in  winter  they  are  kept  under  cover.  In  1888  these  produced  1400  )ba. 
of  blossoms,  which  sell,  on  an  average  of  years,  at  tt.  4il.  per  pound,  for  the  pniposo  of 
making  oiaikge-flower  water. 

3619.  The  agreeable  eub-aeid  of  th^  orange  renders  it  one  of  the  most  agreeable,  cool 
ing,  and  wholesome  of  fruits ;  and  Ihe  esseatial  oil  in  the  rind  is  serviceable  to  the  cook 
in  giving  flavour  to  many  dishes. 

2620.  The  varietiee  of  the  orange  are  fwmeroui ;  but  the  most  important,  as  enumerated 
by  Professor  Burnett,  are,  1,  the  common  sweet  orange ;  S,  the  China ;  3,  the  Majorca ; 
4,  the  Nice ;  5,  the  Qenoa ;  6,  the  thick^oded  Portugal ;  7,  the  tea-fruited ;  8,  the 
double-flowered  ;  9,  the  ribbed  ;  10,  Malta,  or  blood-juiced ;  1 1,  the  St.  MichaePs ;  and, 
13,  the  Oporto,  or  pipless  pot  oranges. 

9691.  It  U  thierMd  m  Iht  tAhrary  of  Bniertaiiiing  Knowkdge :  *'  The  eztimordinMry  coiisiim|tti<m  ofa  pro- 
doetion  which  is  brooflit  hen  Axmb  rety  distent  pieces  is  a  neinnl  oonseqoeaoe  of  certun  qeafatiee  which  fit 
the  orangv,  in  a  reffierkable  degree,  for  being  the  uai^ersal  fruit  of  comnieree.  If  we  woald  hate  foreign  fige 
and  grapes,  they  must  be  dried,  for  the  undriMi  grtpes,  whieh  we  bring  even  from  the  short  distance  of  Pcirtagal, 
are  flat  and  vapid ;  the  tamarind  is  a  liquid  itiesenre ;  the  gatva  must  be  made  into  a  Jelly ;  the  mango  deso 
tined  for  as  requires  to  be  palled  before  it  ia  ripe,  and  is  pickled ;  the  date  must  be  dried ;  and  the  oaeoaant 
becomes,  when  here,  conseUdated  and  indigestiUe.  With  ngard  to  the  onnfre,  maa  may  have  it  n««h  ia 
every  region  of  the  world,  and  at  almoet  every  season  of  the  year.  The  aroraalie  oil  and  the  riad  pmer''e  it 
from  the  eflfects  both  of  heat  and  cold  ;  and  tne  acridity  of  the  fbrmer  renders  it  proof  against  the  .attacks  of 
insdcts.  It  is  true  that  oranges  rot,  like  other  fmits ;  bat  that  doae  not  happen  tor  a  long  time,  if  the  rind  is 
aninjnred  and  they  are  kept  from  moistare,  and  so  ventilated  as  not  to  ferment." 

SuBBECT.  2. — Seville  Orange  {Citnu  Vulgaris), 

2622.  This  variety,  called  also  the  bitter  ^range^  is  of  the  same  species  as  tlie  sweet 
orange,  and  grows  in  great  abundance  on  the  banks  of  the  Guadalquivir  in  Andalusia, 
from  which  they  are  chiefly  obtained.  In  that  part  of  3pain  there  are  very  extensive 
orchards  of  these  oranges,  which  form  the  chief  wealth  of  the  moaasteries.  The  pulp 
of  the  bitter  orange*  is  not  eaten  raw ;  in  the  yellow  rind,  separated  from  the  white, 
spongy  substance  immediately  below  it,  there  is  contained  an  essential  oil,  which  is  an 
agfpeable  warm  aromatic,  much  superior  for  many  purposes  to  that  of  the  common 
orange.  The  best  marmalade  and  the  richest  wine  are  made  from  this  orange,  and  it  is 
from  the  flowers  of  this  that  the  best  orange-flower  water  is  distiQed.  They  are  also 
preserved  whole  as  a  sweetmeat. 

SuB^acT.  3. — Lemon  {Citrus  Idnumum). 

2623.  The  lemon  or  citron  tribe  are  natives  of  Asia,  and  appear  to  have  been  well 
known  to  the  Romans :  they  are  mentioned  by  Virgii  and  Piiny,  but  only  as  foreign 
fruit,  and  as  antidotes  against  poison.  It  does  not  appear  that  they  cultivated  them. 
The  citron  is  found  wild  m  that  part  of  India  which  is  beyond  the  Granges ;  also  in  As- 
syria and  Persia,  and  was  brought  into  Europe  by  the  Arabians.  It  is  now  abundant  in 
the  south  of  France,  Italy,  Spain,  and  the  West  Indies. 

The  lemon  is  hardier  than  the  orange.  In  some  parts  of  Devonshire  lemon-trees  are 
trained  to  the  walls,  and  require  no  more  than  a  covering  of  straw  or  mats  during  the 
winter.  Earl  Paulet  presented  tome  of  these  lemons  to  George  III.  upward  of  fifty 
years  ago,  which  grew  in  the  garden  of  his  sister,  Lady  Bridget  Bottord.  They  were 
first  cultivated  in  this  country  in  the  reign  of  James  I.,  and  are  now  not  uncommon  in 
oar  green-housce. 

2624.  The  fruit  in  common  use,  however,  is  imported  fh»m  Spain,  Portugal,  and  the 
Asores,  packed  in  paper,  in  the  same  manner  as  oranges.  The  Spanish  are  the  most 
eateemed  ;  those  of  St.  Helena  are  extremely  fine,  growing  larger  and  milder  than  the 
others.  This  fruit  is  not  an  article  of  mere  luxury,  but  is  almost  an  essential  for  culi- 
nary and  many  other  purposes.  The  juice  consists  chiefly  of  the  citric  acid^  which,  be- 
sides its  agreeable  flavour,  is  particularly  cooling  and  grateful.  But  the  discovery  of 
its  antiscorbutic  influence  gives  it  a  still  higher  value. 

2625.  The  sctarvy^  formerly  so  fatal  in  ships  making  long  voyages,  is  now  almtfst  wkoUf 
unknoum  in  them :  a  result  that  is,  in  a  great  measure,  to  be  attributed  to  the  regular 
allowance  of  lemon  juice  served  out  to  the  men.  The  juice  may  be  preserved  in  bottles 
for  a  considerable  time  by  covering  it  with  a  thin  stratum  of  oil ;  thus  secured,  great 
quantities  of  it  are  exported  from  Italy  and  Turkey  to  various  parts  of  the  world ;  it  is 
also  frequently  administered  as  a  medicine  and  is  extensively  employed  in  the  manu- 
facture of  punch.  The  citric  acid  is  also  prepared  in  a  pure  state,  and  crystallized,  by 
which  means  it  can  be  preserved  in  any  climate,  and  fot  any  length  of  time ;  hut  it  is 
found  that  the  crystallized  acid  is  inferior  to  the  recent  juice.  Shrub  is  made  of  femon 
juice,  sugar,  and  rum. 

2626  The  outward  rind  or  peel  of  the  lemon  eoniains  a  highly  odorifbroos  essential  oil, 
and  on  that  account  it  is  »  valuable  and  agreeable  stomachic,  and  ie  used  for  flavouring 
a  variety  of  dishes ;  it  is  warm,  aromatic,  and  slightly  bitter :  it  is  also  made  into  an 
eoieellent  sweetmeat  when  cleared  of  the  pulp  and  preserved  by  sugar,  well  known  by 
the  name  of  candied  lemon  peel.  A  liqueur  is  made  by  the  inhabitants  of  Barbadoes  from 
lemon  pe^,  in  a  Qianner  peculiar  to  themselves,  called  Eau  de  Barbade. 
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SimisoT.  *.— Citron  (Oilr>tXciit»,I4ojLy.  ftg.m 

M37.  Thla  fruit  i/lg.  513)  beionga  to  the  suns  species  as  tliB 
lemon,  being  ccnsidered  only  u  a  variety,  Uie  distiaction  be> 
tween  ihem  not  boug  verj  grett.  It  ia  larger  toA  less  bdcco-  , 
Isnt,  bat  nrare  acid;  with  a  Ultle  artificial  heat  the  cilnin  cornea 
U)  la  great  perfection  in  England  as  in  Spain  sad  Raly.  Ttae 
froiC  is  obbiag.  and  about  dre  or  six  inehea  in  lengtb.  Tlie  tree 
is  thorny.  The  jsiee  forma  an  exoeUeat  lemonade  with  augar  '' 
and  water.  Ita  aaea  in  poach,  negos,  aad  in  medteine,  are  w^ 
known.  The  rind  is  Terj  thick,  and,  when  uandied  with  sogBr 
fomia  an  exeeUent  sweetmeat.  Tbere  are  ceTeral  Tarietiea  eul 
tiTated  in  En^aad,  one  of  which  is  termed  the  forbidjUnfnul. 

SoBs-toT.  6.-~Sha£l0ck  (Ctfrai  Deetmar»}, 
S6S8.  This  is  also  ararletjortheaane  epeeies  as  the  Innon  and  orange.  It  ia  mneh 
targer  than  tiieae.  the  (hilt  being  from  three  to  six  iaebea  in  diameter,  Tfaongti  a  na- 
tive of  Cbioa,  k  la  cnltiTated  largely  ia  the  West  Indiea,  where  it  was  frat  ouiied  by 
Captain  ShaddodL  Id  its  natire  eoantry  it  ia  a  aweet  fi'jit,  with  little  aciditj ;  bat  in 
the  Weet  ladiea,  through  neglect  in  its  cultiTatioD,  it  has  de-  Fif.tU. 

generated  tMo  a  tour  fruit.    It  is  handsome,  and  contains  ^-^ 

abandai>ce«riDioe,wliich,  dilated,  is  nsed  as  a  beverage,  and     ^        /  ,' 
in  making  punch.    Thengh  less  agreeable  in  its  davour  tlian  ' 

the  orange,  it  keeps  Amh  and  good  longer  at  aea :  hence  it  la 


SoaiBOT.  i.~~IAme  {Citnu  Aadt,  Rox.). 
Mm.  lliiB  {^.  Hi)  is  ^BO  a  variety  m  the  lemon,  but 
oMoh  smaller,  being  enly  aboat  an  inch  or  an  inch  and  a  half 
ia  diameter.  It  is  not  much  cultivated  in  Kurope,  but,  being 
more  acid  and  eoeliag  than  the  lemon,  it  ia  a  great  favooiiia 
in  the  Weat  Indiea,  where  Mme  ponch  is  more  esteemed  than 
any  other.  The  greateat  part  of  our  citric  acid  is  prepared 
from  ita  juice.    There  are  sevenl  varieties. 

S630.  These  have  their  seeds  \yiag  among  the  piJo,  and  are  not  enclosed  in  a  mt  or 
nembraae  like  the  grape. 

SnasacT.  1. — PiniapfU  iBromtlia  Anatui,  Linn.). 

M3t.  It  ia  the  gvdener's  bowt  thai  this  delicious  fniit  is  prodooed  in  e*ei7  part  or 
Britain,  by  the  employmeBt  of  aitiOoial  heat,  in  gieater  perfection,  boUi  as  to  aiae  aad 
Baveor,  than  in  the  West  Indies,  where  the  climate  is  natural  to  tbem.  It  grosra  wild 
in  vast  abuadance  in  nuny  parts  of  Afrioa  and  South  America,  and  is  enltivated  in  the 
hotter  islands  of  the  West  Indies,  where  it  requires  but  little  attention  to  procure  this 
elegant  fnnt  ta  perfbetion  aad  plenty.  In  Jamaica,  pineapple*  have  become  so  prolido 
that  they  are  often  nsed  to  flavour  rucn,  and  a  wine  ia  made  frun  the  feimented  juice 
of  the  sweeter  sorts  nearly  equal  to  malmeey. 

1683,  II  has  not  been  known  in  Europe  above  two  faandred  years,  and  has  not  been 
cultivated  in  Eugland  much  above  a  century.  It  is  stated  that  Uie  first  pine-apjries 
raised  in  Europe  were  by  M.  la  Cour,  of  Leyden,  about  the  niddle  of  the  aeventeentb 
century,  and  it  is  said  to  have  been  fiTst  cullirated  in  EngLand  by  Sir  Matthew  Decker, 
of  Richmond,  la  Kensington  Palace  there  is  a  picture  in  which  Charles  II.  ia  represent- 
ed aa  receiving  a  pineappte  from  bis  gardener.  Rose,  who  is  presenting  it  on  his  knees. 

S638.  Al  pratnt,  jriiuappUi  mail  it  froatrtd  any  day  of  the  year  in  Loudon  with  more 
certainty  than  in  their  native  countries,  and  of  late  their  price  haa  been  vei?  much 
reduced.  It  derives  ita  name,  probably,  fion  the  resemblance  which  the  form  of  the 
fmit  bears  to  that  of  the  cone  of  the  pine.  This  fruit  is  formed  of  many  clustered 
taberctes,  sapporting  crimson  flowers :  on  the  sommit  stands  a  crown  of  clustered 
leaves.  While  the  fruit  is  growing,  spines  shoot  oat  on  all  aides ;  but  as  it  approaches 
matmr^y,  these  became  dry  and  soft.  It  iriionld  be  cut  a  little  before  it  is  quite  ripe. 
and  k^  a  few  days.  The  hirgest  pineapple  ever  grown  in  this  kingdom  was  cut  lately 
frem  thehot-'hoiMeaf  Jcdin  Edwards,  Esq., of  Rheda,  Glamorganshire,  and  was  present- 
ed to  tha  king  Bt  Windsor.  It  weighed  14  lbs.  It  ox.  avoirdupois,  was  im  inobea  high, 
eidasive  irf  the  orown,  and  S6  iaehra  in  circumTerence,  It  is  the  first  ordeasertrmils, 
snd  is,  likewise,  preserved  in  sugar,  and  made  into  marmalade.  The  malic  and  oitrio 
acids,  which  give  to  the  juices,  when  fully  ripe,  their  exquisite  flavour,  are  abundant 
before  matarity ;  (he  unripe  juice  ia  said  even  to  have  caustic  properties,  and  at  UI 
lanes  ia  so  powerful  as  to  corrode  the  knives  with  which  the  fruit  is  cut  In  Ei^nd, 
after  the  oivwn  haa  been  *wiBted  d9;  (he  Iruit  is  cut  in  boriionlal  slices ;  but  in  tba 
West  Id  jiae  it  is  nu  obhqudy,  to  the  direction  of  tha  pipa. 
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SvBSECT.  2. — Grape  {Vitit  Virdfera,  Lmn.). 

2634.  Next  t6  the  piheapple,  grapes,  when  in  perfection,  have  always  been  cowsioei* 
ed  the  most  delicious  iruit  for  the  dessert. 

2685.~  The  early  kutory  of  the  vine  is  involved  in  the  same  obscurity  as  that  of  most  of 
our  vegetable  productions.  Its  antiquity  is  unknown ;  but  from  the  Scriptures  we  team 
that  its  cultivation  wafl»  of  very  early  date.  Bacchus  was  imagined  to  have  taught  its 
use  in  making  wine,  and  was,  in  consequence,  elevated  to  the  rank  of  a  god.  Humboldt 
says  that  the  vine  now  cultivated  in  Europe  grows  wild  on  the  banks  of  the  Caspian 
Sea,  and  in  Armenia,  which  countries  and  Persia  are  probably  its  native  place.  From 
Asia  it  passed  into  Greece  and  Egypt,  and  thence  into  Italy  and  the  rest  of  Europe. 
The  Romans  planted  it  on  the  banl^  of  the  Rhine ;  and  France,  now  so  remarkable  for 
the  excellence  of  its  grapes,  possessed  none  in  the  time  of  Strabo.  It  appears  to  have 
been  brought  into  England  towards  the  close  of  the  Roman  power,  and  in  the  time  of 
the  Anglo-Saxons  it  was  cultivated  in  several  parts  of  England ;  afterward,  while  the 
monasteries  existed,  few  oi  them  were  without  their  vineyard. 

It  is  a  curious  and  interesting  fact,  which  we  shall  enlarge  upon  in  our  account  of 
wines,  that  in  ancient  times  large  quantities  of  wine  were  annually  made  in  Britain. 
This  has  been  supposed  by  some  to  indicate  a  change  in  our  climate,  an  opinion,  how- 
ever, which  is  not  sufficiently  supported. 

2G36.  The  grape  vine  has  a  limited  range  of  latiiudey  extending  from  the  twenty-first  to 
the  fiftieth  degree  of  N.  latitude.  Some  varieties  of  it  are  found  wild  in  America,  par- 
ticularly on  the  banks  of  the  Ohio,  where  the  French  settlers  have  made  tolerable  wine 
f^om  it.  It  is  also  cultivated  in  the  same  situation  in  the  southern  hemisphere,  in 
South  America,  the  Cape  of  Good  Hope,  and  Australia. 

2637.  Abundance  ofgrapet  ripen  against  walls  in  England  at  present,  but  the  best  sorts 
are  raised  in  vineries  and  hot-houses ;  the  former  are  so  common  that  there  is  scarcely 
a  kitchen-garden  worth  notice  without  one ;  and,  with  the  improvements  of  modern 
gardening,  our  hot-house  grapes  are  not  inferior  in  flavour  to  any  produced  in  any  part 
of  the  world. 

2638.  The  liueuriance  and  size  of  the  vine  in  warm  cHmaUs  is  so  great  that  it  would 
scarcely  be  credited  here,  were  it  not  well  authenticated.  Strabo  relates  that  some 
bunches  of  grapes  in  Italy  were  a  yurd  across.  Banches  have  been  grown  in  Syria 
forty  pounds  in  weight,  but  these  are  of  a  distinct  species  of  grape.  In  England  the 
bunches  are  usually  from  two  to  seven  pounds,  but  they  have  been  known  to  reach 
nineteen  pounds. 

The  great  vine  at  Hampton  Court,  planted  in  1769,  of  the  variety  called  black  Ham- 
burgh, occupies  a  space  of  116  square  yards,  and  has  a  stem  thirteen  inches  in  circum- 
ference; one  branch  is  114  feet  long ;  it  is  a  most  productive  bearer,  having  seldom 
fewer  than  2000  bunches  upon  it  every  season,  each  weighing  a  pound  on  an  average, 
or  in  all  nearly  a  ton.  Its  parent,  still  existing  in  Valentine  House  in  Essex,  planted 
in  1768,  is  still  larger,  and  nearly  as  productive. 

2639.  The  varieties  of  grapes  are  extremely  numerous :  vine-growers  enumerate  in  their 
•catalogues  nearly  three  hundred,  of  which  between  fifty  and  sixty  are  cultivated  in 
Britain.  These  are  classed  according  to  the  form  and  colour  of  the  fruit,  and  are  thus 
^stated  by  Professor  Burnett,  in  his  "  Outlines  of  Botany :"  1,  the  round  black,  or  purple 
grapes ;  the  grapes  from  which  port  wine  is  made  belong  to  these;  2,  the  long  black 
ones,  to  which  belong  the  Hamburgh  grapes ;  3,  the  round  white,  or  green  grapes ;  4, 
the  long  white  and  green  ones ;  to  the  last  two  belong  those  brought  fh>m  Portugal  and 
Spain,  packed  in  earthem  jars ;  6,  the  grapes  of  any  other  colours,  such  as  red,  roseate, 
blue,  grayish,  or  variegated  in  stripes. 

2640.  Of  the  round  black  grapes,  the  most  esteemed  are  the  Damascus,  the  black 
Lisbon,  the  Muscat  or  purple  (^nstantia,  and  the  black  Morocco.  The  claret  grape  is 
remarkable  for  its  juicy  pulp,  being  of  a  deep  purple  or  blood  colour,  while  in  the  others 
the  dark  tint  is  confined  to  the  skin.  The  Ascalon,  or  black  Corinth,  when  dried,  con- 
stitutes the  currants  of  commerce. 

2641.  Of  the  long  black  grapes,  the  best  are  Muscadel,  the  Burgundy,  the  purple  Ham- 
burgh, •the  black  raisin,  and  the  black  Palestine. 

2642.  Of  the  round  white  grapes,  the  amber  Muscadine,  the  malmsey  Muscadine,  the 
white  Muscadine,  the  Pearl-drop,  and  the  white  Constantia  are  all  excellent.  The  white 
Corinth  or  Ascalon  is  often  without  pips,  and,  when  dried,  is  known  as  Sultana  raiaina. 

2648.  Of  the  long  white  grapes,  the  white  Sokars,  the  white  Muscat,  the  Morilloo,  or 
genuine  Tokay,  the  white  raisin,  and  others  might  be  mentioned.  The  Yerdelho,  from 
which  Madeira  is  made,  is  an  excellent  grape,  but  the  stonos  should  be  rejected,  as  they 
are  said  to  be  deleterious  when  eaten. 

2644.  Of  the  fancy  grapes,  the  red  Muscat,  the  blue  Tokay,  the  striped  Aleppo,  and 
the  variegated  Chasselas,  are  all  worthy  of  cultivation. 

2645.  Suntzer  informs  us  that  it  is  to  Lord  Capel  and  Sir  WUliam  Temple  we  owe 
that  collection  of  good  grapes  now  so  plentiful  in  England.  The  latter  brought  over  the 
Chasselas  and  Frontignan,  Amboyna,  Burgundy,  black  Muscat,  and  grixzly  Frontigaan, 
and  distributed  them  among  the  nurservmen.  nobility,  and  gentry. 
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9846.  Qra,fg»for  <Ae  dt9»cri  should  be  of  a  fine  flavour,  thin-akianed,  sweet,  and  juicy. 
There  is  a  superior  richness  in  the  black,  blue,  and  red  Fronttgnans,  and  there  is  a  pecu- 
liar delicacy  in  the  flesh  of  the  white  sweet  water,  which  is  also  remarkably  thin-skinned, 
with  large  berries.  Grapes  of  the  green  and  black  sorts  are  imported  from  Portugal, 
and  likewise  from  Malaga,  and  other  parts  of  Spain,  packed  in  large  earthen  jars 
having  the  interstices  filled  up  with  chaff,  and  the  lids  cemeiued  down.  They  arrive 
here  in  little  less  than  a  week  by  the  steam-packets.  This  method  of  preserving  grapes 
was  known  to  the  Romans,  and  is  described  by  Columella.  Grapes  are  also  brought 
from  Hambui^  and  Frankenthal,  and  sold  at  ooe  shilling,  and  even  eight  pence  per 
pound :  arrivmg  in  less  than  twenty-four  hours  from  Holland,  they  have  all  the  plump- 
ness and  bloom  of  Iresh-gathered  fruit. 

3S47.  Jj9ei,  a»  food,  grapes  are  extremely  nutritive  in  general,  and  very  wholesome 
if  quite  ripe.  They  are  better  eaten  with  bread,  as  is  the  case  iD*  France,  where  thej 
form  a  frequent  breakfast  for  the  working  glasses.  Of  the  juice  of  unripe  grapes,  a 
pleasant  cooling  summer  beverage  is  made ;  but  the  fruit  should  not  be  eaten  in  that 
state.  The  chemical  composition  of  grape  juice  will  be  stated  when  treating  of  thA 
mode  of  making  grape  wine. 

S648.  Rauins  are  grapes  that  have  been  allowed  to  shrivel  and  dry  partly  on  the  tree , 
they  are  then  cut  off  and  dried  in  the  son ;  hence  they  are  sometimes  called  sun  rtUaiiu, 
to  distinguish  them  from  others  dried  in  ovens.  They  are  also  called  jar  romiu,  because 
they  come  to  us  in  jars.  By  drying  they  lose  about  two  thirds  of  their  weight,  and 
become  covered  with  a  saccharine  exudation.  Sope  raisins  come  from  Spain,  Calabria, 
Smyrna,  dec.  The  Malaga  are  the  largest  and  most  highly  priaed  for  the  table,  known 
here  generally  as  MutcaUlf  and  sell  for  double  the  price  of  any  other.  They  are  the 
produce  of  the  provinces  of  Valentia  and  Grenada.  On  the  hills  round  Malaga  there 
are  upward  of  7000  vineyards.  The  first  gathering  of  grapes  for  some  raisins  com- 
mences in  June ;  from  those  gathered  in  September,  Xeres  Seceo,  or  sherry,  is  made, 
the  sack  of  Shakspeare ;  and  a  third,  in  October  and  November,  produces  the  wine 
known  on  the  Continent  as  Malaga,  and  in  England  as  mounUun.  Common  raisins  are 
made  from. various  kinds  of  grapes,  better  or  worse ;  they  have  a  slight  degree  of  acid- 
ity, which  renders  them  less  agreeable  than  the  best. 

2649.  Dried  currtuUs,  so  much  used  in  Christmas  pies  and  puddings,  are  a  kind  of 
little  raisins,  or  dried  grapes,  that  grow  in,  and  are  brought  from,  the  Ionian  Islands. 
The  chief  place  from  which  they  were  formerly  imported  was  the  Morea,  or  the  Isthmus 
of  Corinth,  whence  the  name,  corinths,  converted  into  currants. 

3650.  The  island  of  Zante  is  the  chief  place  from  which  currants  are  now  brought ; 
some  are  from  Cephalonia  and  Ithaca.  When  they  are  collected  in  August  from  the 
vines,  which  grow  quite  low,  they  are  spread  out  and  dried  in  the  sun,  and  then  packed 
in  casks  quite  dose  till  they  are  wanted.  They  get  thus  so  fixed  together  that  they  re- 
quire to  be  dug  out  with  an  iron  instrument.  See,  farther,  on  the  subject  of  grapes,  in 
Book  VIU.,  Chap.  IV.,  "  On  Wines." 

ScBSBCT.  3. — Melon  {Cueumis  Melo,  Linn.). 

2651.  The  flesh  of  this  fruit  is  very  delicious,  being  succulent,  cool,  and  high-flavoured. 
With  us  it  is  used  only  at  the  dessert,  and  is  generally  eaten  with  sugar,  ginger,  or  pep- 
per ;  but  in  France  it  is  likewise  served  up  at  dinner  as  a  sauce  for  boiled  meats.  It 
grows  wild  in  Tartary,  and  has  been  lately  found  in  abundance  on  the  sandy  plains  of 
Icypoor.  It  was  brought  originally  from  Asia  by  the  Romans,  and  is  said  to  have  been 
common  in  England  in  the  time  of  Edward  III.,  though  it  is  supposed  that  it  was  lost 
again,  as  well  as  the  cucumber,  during  the  wars  of  York  and  Lancaster. 

The  best  kind,  called  the  Cantaloupe,  from  the  name  of  a  place  near  Rome  where  it 
was  first  cultivated  in  Europe,  is  a  native  of  Armenia,  where  it  grows  so  plentifully  that 
a  horse  load  may  be  bought  for  a  crown. 

Melons  require  a  high  temperature  to  raise  them  in  perfection ;  and  though  no  coun- 
try has  a  greater  variety  of  them  than  England,  yet  they  have  a  high  price  in  our  mar- 
kets. In  France  they  are  grown  in  such  abundance  that  whole  villages  are  occupied 
exclusively  with  their  cultivation ;  and,  in  consequence  of  the  practice  which  the  peofAe 
have,  their  culture  is  well  understood.  While  in  France  and  England  melons  are  grown 
as  articles  of  luxury,  in  some  parts  of  the  East  they  are  used  as  necessaries  of  life. 
Niebuhr  informs  us  that  in  Africa  melons  are  planted  in  the  fields,  and  that  they  are  used 
by  ail  ranks  of  Arabians  as  common  food. 

2658.  But  although  the  melon  is  a  very  delieious  fruit,  it  is  not  one  of  the  most  wholesome  | 
and  the  coldness  of  its  nature  demands  that  it  should  be  accompanied  by  warm  and 
stimulating  condiments.  Large  melons  are  too  often  preferred  on  account  of  tiieir 
showy  appearance ;  but  the  small  ones,  when  ripe,  are  often  the  most  highly  flavoured. 
There  are  many  varieties  of  this  fruit  of  several  degrees  of  excellence.  When  a  melon 
IS  perfectly  fine,  it  is  full  without  any  vacuity  ;  this  is  known  by  knocking  upon  it ;  and 
ubea  cut,  the  flesh  should  be  dry,  no  water  running  out,  only  a  little  dew,  which  should 
i«(»  of  a  fine  reddish  colour 
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9063.  The  uatenMUn  rM|cdm  a  wum  dimato  to  bring  H  to  peifbetioii  in  t&i  open  idr.  Its  fwnt 
■aoBttlent  flash,  and  fratafttUy  oool  juice,  render  it  particolariy  agreeable  in  thoae  eomatriss  where  it  gi 
abnudan^j.  The  juioe  it  tucked  out  by  a  hole  made  in  the  rind.  In  Upper  Egypt,  whole  districts  on  thm 
banks  of  rirers  are  planted  with  watermelons ;  they  grow  in  sand.  The  Egyptians  eat  them  in  such  abon* 
dance  that  they  would  seem  to  be  almost  their  only  meat  and  drink,  and  they  form  their  most  common  mediciiM 
in  cases  of  ardent  Haver ;  but  Hasselquist  recommenda  caati<»  in  their  use,  **  as  they  chiUed  his  sumach 
like  ice."  .The  fruit  often  grows  to  a  large  size  in  this  country ;  but  in  Senegal  one  has  been  known  to  weigb 
sixty  pounds.  In  some  part*  of  India,  where  rain  does  not  fall  for  fifteen  months,  watermelons  sometimes 
weigh  from  fifteen  to  seventy  pounds.  They  were  introduced  into  England  with  the  common  melon,  bat  are 
sel<tom  cultivated,  as  the  juice,  though  useful  in  a  warm  climate,  is  insipid.  One  kind  of  wateimehat  la 
pickled  like  gherkins,  and  is  much  used  by  the  French  cooks  in  their  fhcasseea ;  it  is  also  sometimes  b^md  ia 
sweet  wine. 

Sui^ECT.  4. — CiLcuinber  {Cueumis  Sativuty  Linn.). 

2654.  Tku  fruit  is  allied  to  the  melon,  though  far  inferior  in  point  of  fiarour.  It  ap- 
pears to  have  been  cultivated  at  a  very  early  period,  for  it  is  mentioned  in  the  Mosaic 
history  as  one  of  the  fruits  which  the  I8r9elite8  enjoyed  in  Egypt,  and  of  which  they  re- 
gretted the  loss.  We  are  informed  by  travellers  that  it,  together  with  other  fruits  of 
this  class,  still  forms  a  great  part  of  the  food  of  the  people  in  Egypt.  Bishop  Heber 
saw  them  raised  in  India  beyond  the  Ganges,  and  Burckhardt  observed  them  in  Pales- 
tine. Pliny  mentions  them  as  growing  in  great  quantities  in  Africa.  It  was  a  very 
great  favourite  among  the  Romans,  who  raised  them  by  artificial  heat,  and  they  were 
introduced  into  England  together  with  the  melon. 

2656.  CucMmbers  are  eki^  used  as  salad  vnth  meat  or  fishy  and  young  ones  are  pickled 
under  the  name  of  gherkins.  They  are  cold,  and  more  difficult  of  digestion  than  most 
regetables  when  eaten  raw  ^  and  they  are  generally  dressed  with  pe[q>er,  vinegar,  and 
oil,  chiefly  with  a  Tiew  to  correct  their  cold  qualities.  Cucumbers  are  now  much  less 
used  in  their  natural  state  than  formerly  among  wealthy  families ;  but  they  are  in  re- 
quest for  stews  and  made  dishes,  and  when  preserved  they  are  esteemed  one  of  the 
most  agreeaUe  sweetmeats.  They  are  excellent,  and  more  wholesome  when  stewed 
with  gravy.  The  expressed  juice  of  the  cuettm|>er  is  employed  as  a  cosmetic,  giving  a 
pleasant  suppleness  to  the  skin,  and  it  enters  into  the  oompoeition  of  sevenl  French 
pomades. 

SuBBECT.  6. — Fig  {Ficus  Carica). 

2656.  The  fig-tree  is  a  native  of  Asia,  and  was  known  to  the  Israelites,  as  we  learn 
from  the  Scriptures.  The  fruit  appears  to  have  formed  a  principal  article  of  food  among 
the  inhabitants  of  ancient  Syria  and  Greece,  and  was  so  much  esteemed  for  its  nutritive 
qualities,  that  it  was  considered  as  an  emblem  of  fruitfulness.  Like  the  cerealia,  it  en- 
joys a  considerable  range  of  latitude. 

Dried  figs  and  barley-bread  are  a  general  food  among  the  lower  classes  of  Greece  in  the 
present  day.  In  the  northern  parts  of  France  there  are  many  fig  gardens ;  but  it  is  nut 
generally  cultivated  in  England,  except  on  walk,  or  in  the  hot-house,  the  climate  being 
scarcely  warm  enough  to  admit  of  its  flourishing  as  a  standard  in  the  open  air ;  never- 
theless, it  will  ripen  its  fruit  in  some  open  situations  in  the  south  part  of  England. 
There  is  an  orchard  of  fig-trees  at  Tarring,  near  Worthing,  where  the  fruit  ripens  nearly 
as  well  as  in  Spain,  and  the  trees  are  exceedingly  productive.  There  are  also  some 
fig-trees  above  thirty  feet  high  in  the  gardens  at  Arundel  Castle.  Figs  grow,  likewise, 
in  some  other  places,  and  there  is  no  doubt  that  they  could  be  easily  raised  for  fruit  on 
the  coast  of  Sussex,  if  sufiScient  attention  were  paid  to  that  object.  It  is  generally  sup- 
posed that  the  fig  was  not  planted  in  England  before  the  reign  of  Henry  VIII.,  when  the 
arts  began  to  be  encouraged,  and  noblemen's  bouses  first  put  on  the  air  of  Italian  mag- 
nificence. There  are  at  present  some  fig-trees  in  the  Episcopal  Gardens  at  Lambeth, 
said  to  have  been  planted  by  Cardinal  Pole;  and  at  Oxford,  ia  the  Botanic  Garden  of 
the  Regius  Professor  of  Hebrew,  there  is  a  fig-tree  which  was  brought  firom  the  East, 
and  planted  by  Dr.  Pococke  in  1648. 

2667.  The  fig  contains  a  large  portion  of  sugar,  without  acidity  or  oiliness,  and  is  of 
easier  digestion  than  any  other  of  the  sweet  fruits.    They  are  considered  to  be  laxative. 

2658.  The  best  dried  kinds  oome  from  Turkey,  Italy,  Provence,  and  Spain.  Smyrna 
is  a  great  mart ;  but  the  figs  of  the  Grecian  Archipelago  are  inferior  to  those  of  Europe. 
Figs  are  prepared  by  dipping  the  ripe  fruit  in  a  scalding  hot  lye  made  of  the  ashes  of  the 
fig-tree,  and  then  dried  in  the  sun,  or  in  ovens,  and  packed  very  close  in  chests.  In 
the  Canaries,  Portugal,  and  the  Grecian  islands  they  make  a  kind  of  brandy  from  them. 

In  medicine,  figs  are  employed  as  emollient  cataplasms  and  pectoral  decoctions 

SuBSBcT.  6. — Tamarind  {Tamarindus  Indica). 

2659.  The  tamarind  is  the  fruit,  or,  rather,  pod  of  a  tree  which  is  a  native  of  the  Ea» 
and  West  Indies,  and  thrives  also  in  Egypt,  Palestine,  and  Arabia.  In  the  countries 
where  it  is  produced  it  forms  occasionally  an  article  of  food,  in  the  form  of  confectionery, 
and  is  esteemed  on  acconnt  of  its  pleasant  acid  and  cooling  qualities,  so  useful  in  a  warm 
elimate.  The  pod  consists  of  two  parts ;  the  outer  is  fleshy,  and  the  inner  thin  as  the 
finest  parchment :  between  these  two  there  is  a  space  of  about  a  quarter  of  an  inch, 
which  is  filled  up  with  a  soil,  pulpy  substance  of  a  tart  but  agreeable  taste ;  this,  and 
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fhe  seeds  which  are  eedosed  in  the  inner  pod,  are  fastened  together  by  many  slender 
fibres  from  the  woody  stalk  which  runs  through  the  pod.  The  tree  is  common  in  Ja- 
maica, is  extremely  beautiful,  and  gro^s  to  a  great  size,  with  large,  spreading  branches, 
and  a  thick  and  luxuriant  foliage.  The  pods  are  gathered  when  ripe,  freed  from  the 
shelly  fragments,  and  placed  in  layers  in  a  cask ;  boiling  sirup  is  then  poured  over  them 
till  the  cask  is  filled ;  the  sirup  pervades  every  part  quite  to  the  bottom,  and  when  cool 
the  heads  of  the  casks  are  fixed  down  for  sale.  The  more  elegant  method,  however,  is 
to  clarify  the  juice  of  the  fruit  with  the  white  of  eggs,  and  form  it  with  sugar  into  a 
clear,  transparent  sirup ;  this  or  the  fruit  supplies  an  agreeable  and  cooling  beverage. 
The  East  India  tamarinds  are  generally  preserved  by  patting  alternate  layers  of  tama- 
rinds and  powdered  sogar  into  a  stone  jar,  by  which  means  the  fmit  retains  more  of  its 
natural  taste  and  appearance.  They  are  also  sent  from  the  East  Indies  in  their  natural 
state  without  sugar ;  but  except  these  are  kept  in  very  doae  jars,  they  are  apt  to  get 
musty. 

2660.  Auerding  to  V4MpL€lfiij  tamarinds  contain  in  the  pulp,  independent  of  the  sugar 
used  to  preserve  it,  super-tartrate  of  potassa,  gwn,  jelly,  citric  acid,  tartaric  acid,  muic 
acid,  and  a  feculent  matter.  The  acid  taste  depends  chiefly  upon  the  citric  acid,  the 
quantity  of  that  being  the  greatest 

Sbct.  VI. — iruTs. 

'2*^61.  These  are  seeds  or  fruits  rather  dry,  and  not  fleshy  or  pulpy,  enclosed  in  a  hard 
woody  shell  or  husk.  Nuts  of  various  kinds  are  spoken  of  as  much  employed  for  food  in 
ancient  times,  and  they  still  furnish  in  some  countries  a  considerable  source  of  aliment. 

2662.  The  edible  part,  or  kernel,  usually  contains  a  good  deal  of  oil,  and  although  they  are 
nutritive,  they  are  less  digestible  than  most  other  vegetable  substances.  The  principal 
fruits  of  this  class  used  as  food  in  England  are  the  walnut,  chestnut,  and  filbert,  grown 
in  England,  to  which  we  may  add  the  acorn,  the  exotics,  cocoanut,  cashew  nut,  and  pis- 
tachio nut. 

SuBSBCT.  1.-— Wo/mi/  {Jnglans  Regiot  Linn.). 

2663.  The  walnut  is  a  native  of  Persia,  the  Caucasus,  and  China,  but  was  introduced 
to  this  kingdom  from  France. 

2664.  The  ripe  kernel  is  brought  to  the  dessert  on  account  of  its  agreeable  flavour,  and 
the  fruit  is  also  much  used  in  the  green  state,  before  the  stone  hardens,  as  a  pickle.  In 
Spain  grated  walnuts  are  employed  in  tarts  and  other  dishes.  The  walnut  abounds  in 
oil,  which  is  expressed,  and  which,  being  of  a  highly  drying  nature,  and  very  limpid,  is 
much  employed  for  delicate  painting.  This,  on  the  Continent,  is  sometimes  used  as  a 
substitute  for  olive  oil  in  cooking,  but  is  very  apt  to  turn  rancid.  It  is  also  manufactured 
into  a  kind  of  soap.  The  marc,  or  refuse  matter  after  the  oil  is  extracted,  proves  very 
nutritious  for  poultry  or  other  domestic  animals ;  in  Switzerland  this  is  eaten  by  poor 
people,  under  the  name  of  ;Mun  anur. 

2665.  The  sap  of  the  walnut-tree  is  very  saccharine,  and  sugar  may  be  made  from  it 
by  evaporation ;  it  may  also  be  fermented  into  a  kind  of  wine.  The  leaves  and  green 
husks  afford  an  extract,  by  maceration  in  warm  water,  that  acts  as  a  very  permanent 
brown  dye  for  staining  hair,  wool,  and  wood,  and  is  said  to  be  employed  by  the  gipsies 
to  give  a  dark  colour  to  children  whom  they  have  stolen. 

SvBsscT.  ^.-^ChestnutiFagus  Castaneaj  Linn.). 

2666.  The  chestnut  was  known  to  the  Romans,  who  called  it  Castanea,  from  a  city  of 
that  name  in  Tbessaly,  whence  they  first  procured  it ;  and  it  was  grown  abundantly  i^ 
the  ancients,  and  much  used  as  food.  It  is  so  common  in  Italy  and  France  that  it  is 
oAen  considered  to  be  a  native  of  these  countries.  The  chestnut  lives  to  a  very  great 
age,  and  forms  some  of  the  oldest  trees  in  the  world ;  as  the  celebrated  one  mentioned 
by  Brydone  on  Mount  .£tna,  under  which  a  hundred  horsemen  are  said  once  to  have 
taken  shelter ;  that  at  Fortworth  in  Gloucestershire,  and  one  at  Marsham,  calculated  to  be 
1100  years  old.  This  tree  was  probably  introduced  into  England  by  the  Romans.  It 
grows  commonly  in  the  warmer  parts  of  Britain ;  but  the  fruit  seldom  oomes  to  maturity 
in  Scotland. 

3667.  In  the  southern  parts  of  the  Continent,  chestnuts  form  a  very  large  portion  of 
the  food  of  the  labouring  classesr  who,  besides  eating  them  both  raw  and  roasted,  make 
puddings  of  them,  and  polenta  for  pastry.  Boiled  chestnuts  and  milk  form  a  common 
oreakfast  among  the  peasantry  in  the  south  of  France ;  and  in  Corsica,  as  well  as  sev- 
eral districts  of  Spain,  they  are  cooked  in  various  ways.  Mr.  Phillips  says  {Pomaruun 
Brit.,  p.  95),  ^  Chestnuts  stewed  with  cream  make  a  much  admired  dish,  and  many  fam- 
ilies prefer  them  to  all  other  stuffings  for  turkeys :  they  make  an  exceUent  soup,  and  I 
have  no  doabt  bat  that  chestnuts  might  be  advantageously  used  in  cooking,  so  as  to  make 
many  agreeable  and  wholesome  disnes.  I  have  had  them  stewed  and  brought  to  table 
with  salt  fish,  when  they  have  been  much  admired ;  but  it  is  exceedingly  difficult  to  in- 
troduce any  article  as  food  that  has  not  been  established  by  long  custom ;  and  it  is  not 
mors  strange  than  true  that  the  dijfliculty  increases  if  the  object  be  economy  " 


510  6h  food. 

SSS8.  The  chettnuta  that  grow  coismoDlf  in  this  country  are  inrerioi  in  eiie  and  par 
fecuon  to  those  which  are  inponed  Tram  Spain,  Portugal,  and  Italj^  these  are  fre- 
quenilj  kiln-dried  to  prevent  gemination  in  the  passage.  In  Britain,  little  use  is  made 
ofthe  chestnut  except  at  the  dessert,  (br  which  it  is  roasted,  when  it  becomes  farina- 
ceous or  mealy,  iike  a  sweet  potato. 

3669.  It  is,  indeed,  the  most  Tarinaceous  and  the  least  oily  ot  all  the  nuts,  and  there- 
fore it  ie  the  moat  easy  of  digestion ;  but  raw  chealnuEs  are  not  digestible  by  every  one. 

fsnnt.  lu  ftaiU  VB  Mlringtbt  ftad  LiiLtur,  and  until  tor  bumkii  TcnhI  ;  nanrtlurldia,  thtj  eonuiii  ao  inDffh 
Htiamrxoua  maLteri  thnt  the^  ire  'wrry  DTILirliaQft  to  VHnfl  BuimKl*,  wod  hami  fead  d«r  drraar  them  ^iwlilf 
Tiler  m  likawin  dBLsr^nt,  and  han  ban  uml  ua  iDbfinuta  for  aou\  A  patsDtwaa  akjmoolmmiajtta 
^o  jbr  prnpuiD^  atarcli  Trom  lh«BU  by  wbich  madi  eicaleiil  ^raJn  nughl  pt  ured. 

Sdbbect,  3. — Hatclnati  and  PUberU  [Coryltu  Atdla»a,  Linn.). 
SB71.  Thi  eammm  haxil  it  the  wild,  and  the  filbert  the  cultivatei  itate  of  the  lanu  Iree 
The  hazel  is  found  wild,  not  only  in  forests  and  hedges,  in  din^a  nnd  ravineB,  bat  oc 
curs  in  extensive  tracts  in  the  more  northern  and  mnuntainmis  parts  of  the  country.  It 
waa  formerly  one  of  the  most  abnndanl  of  Ihosa  trees  which  are  indigenous  in  this 
Island.  It  is  seldom  cultivated  as  a  fruit  tree,  though,  perhaps,  its  Dins  are  saperror  in 
flavour  to  the  others.  The  Spanith  nult  imported  are  a  superior  kind,  bat  they  are 
somewhat  oily,  and  rather  indigestible.  Fiiberlt,  both  the  red  and  the  white,  and  the 
cob-nut  are  supposed  to  be  merely  varieties  of  the  common  hazel,  which  have  been  pro- 
duced, partly  by  the  superiority  of  soil  and  climate,  and  partly  by  culture.  They  were 
originally  brouglii  out  of  Greece  to  Italy,  from  whence  they  have  found  their  way  to 
Holland,  and  from  that  to  England.  It  is  supposed  that,  within  a  few  miles  of  Maid- 
stone, in  Kent,  there  are  more  lilberts  growing  than  in  all  England  besides  ;  and  it  is 
from  that  place  thai  the  London  market  is  supplied.  The  filbert  i*  longer  ban  the  com- 
mon nut,  though  of  the  same  thicliness,  and  has  a  larger  lemel.  The  CLo-nut  ia  a  stiH 
larger  variety,  and  is  rtiundish.  Filberts  are  more  esteemed  at  the  dessert  than  com- 
mon nuts,  and  are  generaHy  eaten  with  salt.  They  are  very  free  from  oil,  and  disagrea 
with  few  persons, 

Sdbsect.  4. — CixaanaL 
SSTa.  Thii  magnificent  nut  is  the  produce  of  one  of  the  palms  {Coco*  nucifeTt]  which 
grows  wild  abundantly  in  the  eastern  parts  of  Asia  and  the  islands  of  the  Indian  aeas, 
from  which  it  has  been  introduced  into  every  part  of  the  tropical  regions,  the  properly 
which  the  fruit  has  of  not  being  destroyed  by  sea-water,  favouring  its  transportation. 
The  tree,  like  the  rest  of  the  palms,  is  tall  and  straight,  being  from  thirty  to  sixty  feet  in 
height,  and  sometimes  more,  having  the  leaves  only  at  the  top,  and  the  nuts  hanging  in 
bunches  of  about  a  dozen  each,  under  the  leaves :  one  tree,  in  a  good  soil,  has  snmetimeE 
a  hundred  cocoanuts  annually.     Some  trees  will  bear  blossoms  every  four  or  five  weeks; 
hence  there  are  generally  fresh  dowers  and  ripe  nuts  on  the  tree  at  the  same  time.  The 
tree  will  continue  to  flourish  for  a  century. 
S673.  The  fruit  is  covered  ejtlernally  by  a  thin,  tough  rind,  of  a  brownish-red  colour. 
Fig.  Hi.  Immediately  within  this  is  a  quanlity  of  tough  fibres  {fif.  5Ifi) ;  and  in 

'le  midst  ia  enclosed  the  nut  itself,  which  conaists  of  a  very  bard  shell, 
)ntaining  a  kernel  of  a  white  substance,  being  itself  hollow.  T^e 
i  kernel,  in  its  fresh  state,  is  very  nutritive,  containing  a  good  deal  of 
I  filed  oil ;  it  is  eaten  raw,  or  made  into  cakes  or  fritters  when  rasped ; 
/  but,  when  it  arrives  in  England,  it  is  generally  dry  and  indigestible. 
While  the  nut  is  greea,  the  whole  of  the  shell  is  filled  with  a  juice 
called  ttie  milk,  which  is  agreeably  sweet  and  refreshing.  When  this 
—  ~i  be  procured,  in  its  native  country,  it  forma  a  delicious  beverage; 
IS  used  a«  milk  wiUi  coffee,  and  is  employed  for  costards,  blanc- 
mange, tea.,  but  it  ia  seldom  found  in  any  quantity  in  the  cocoanuts  brought  to  England  ■ 
a  large  nut,  when  fresh,  will  give  half  a  pint  of  milk.  When  it  is  very  young,  the  pulp 
is  so  soft  that  it  may  be  eaten  with  a  spoon,  and,  with  a  little  Madeira  wine  and  lime 
juice,  is  excellent.  When  about  a  quarter  ripe,  the  shell  ia  thin,  and  so  transparent  that 
It  is  used  to  hold  a  light  by  way  of  a  lantern :  there  are  three  holes  in  it,  which  give  it 
somewhat  the  appearance  of  a  monkey's  head  ;  from  one  of  these  the  germe,  or  young 
plant,  rises  when  the  nut  ia  planted  in  the  ground.  The  oil  obtained  by  pressure  from 
the  kernel  is  used  for  burning  in  lamps. 

lffT4.  PtrJiM  mt  trtt  furtiilut  tB  iiMi)r  uHfid  fradvett  u  V»  eocDO,  and,  «rbar«  it  axiata  in  tbaoAuct,  II 
•hhu  to  aupplj  almDiI  ill  Iha  swioHnH  oriile.    The  wsolj  abill  of  Iht  tnnk.whiti  ofconiidaTnlda  tga,  la 

cfliriog  a  rerr  fiat  wliah.  Tba  tenniuJ  leaf  budi  At  the  tnp  of  Iha  tna  ara  nrv  bodeT  ind  dflHnla,  ud, 
when  boiled,  roHmblv  ctbbafa  :  Ihef  an  picklad  with  Tinegar  ;  bDl  they  cu  b*  had  coly  at  Iba  aipaua  4( 
Uk  l»a,  which  din  if  they  are  ml  m.    T)i*  baaet  of  the  leapalaika  mlTiinl  aisticolaled  >n{iaIBn«,Iik*  (Hia, 

thatchiac  honaea,  and  cai)igri  art  fonnad  of  ihem.  Valiant  aniclni  >n  il»  ninaraftiind  Smni  tlxn,  m 
Krattbkmf  with  a  poinUd  iu  iDitniuDt.    or  the  amal]  Itaiaa  haalwt*  for  Hatching  Bib  an  mada ;  tiaa  cobIp 


.   >p  of  tbt  tTH,  all- 

...    Wh«  rnth  lodiljF  it  botiid  nni 

hnciani  lubaLvKa,  pftmsd  Jteiuf ;  vtd,  it  thtt  ii  fvtliar  boiled,  it  torw^  m 

which  it  Dft«D  dried  imo  rouM  aket  for  kflvpinf .    !■  ihort,  thtn  lios 

r->—  —  "■■■  ■••hii  parpiH,  ud  II  it  etrttiaSfen  of  tk*  DHt  T^nbl*  fifli 

Sf  rimlihiiM  apes  th*  iahiMWiti  of  tii>|nl  cUniiUa  j  ud  nl,  with  ttftet  la  fnit,  th*  rmiMiW 

HiflMBOf  IbalavlplnlaGtirAof  ths  palm  Iriba-  Anoihtr  apKiei  of  thia  ctut,  thu  S^tpaiim,  baartSOOt 
lita  ■!  atf* ;  ft  nub  ipalhs  nl  Iho  dtt*  palm  comiiu  ItiOOO  nowcrit  skch  (rf  whioh  thonU  ft^brd  oa*  fiidt ; 
■ml  la  1  tlurt  ^MiH,  Ik*  Jtftuia  iUqifdaliM,  tbn*  it  Ih*  oiunHU  Buabar  id'MT.im  OowniiB  luh  •fUh*. 
3675.  Tlt<  cacivmt,  pronouDced,  improperly,  eoaa,  rron  which  our  chocolate  is  mada, 
ta  a  Tei?  difibrent  Iruit  from  thai  jnat  describol ;  and  as  it  is  not  «aleti  as  a  fruit,  wa 
sbaU  teserre  oar  account  of  il  to  the  description  of  "  Cocoa  used  as  a  Beverage,"  Book 
Vm.,  Chap.  xir. 

SnaiEOT.  6.~Dale  (.Pkanix  DactiUfcra,  Linn). 

JteTS.  Tla*  t>  Iht  fruit  of  ont  of  the  palm  tribe,  and  fomns  a  piincipal  part  of  the  food 
among  the  Arabs  and  inbabitanta  on  the  margin  of  the  great  aandy  deserts  in  the  north 
of  Africa,  where  there  is  scarcely  any  other  escnlent  vegetable.  There  thia  majeatie 
monarch  of  the  IhiiaQr  Jauii,  aflhr^ng  the  onl;  shade  and  food  to  be  met  with,  is  hailed 
by  the  traveller  with  greater  pleasure  then,  perhaps,  an;  tree  in  aaother  aitualion.  It 
shoots  up  a  liogle  sliaight  stem  to  (he  height  of  filly  or  sixty  feel,  and  then  throws  out 
a  magnificent  crown  afleaves,  graceful  and  ploiiBted. 

3677.  The  fhilt,  before  il  is  ripe,  is  somewhat  aatriugeot,  but  when  tberoughly  ma- 
ture it  is  eicetleDt.  being  rich  in  sugar,  gum.  and  other  vegetable  matter,  with  litUa 
acid ;  it  is  extremely  agreeable  and  sweet,  and  affords  wholesome  nutriment.  If  re- 
qoined  to  be  kept  or  transported,  it  must  be  diied  in  the  sun.  The  Arabs  reduce  datw, 
when  dried,  to  a  kind  of  meal,  which  they  preserve  for  food  when  they  undertake  long 
JQunieys  across  the  deserts,  and  they  wilt  subsist  for  a  considerable  time  upon  dat»- 

S67B.  In  Egypt  an  agreeable  conserve  is  made  of  fresh  ripe  datea.  They  form  a  Und 
of  solid  paste  or  cake  of  them,  by  pressing  them  into  baskets  while  soft,  and  in  this 
slate  they  are  brought  to  market,  and  cut  ont  in  lumps,  which  are  sold  by  weight  for 
the  daily  food  of  the  inhabitants.  Mixed  with  water,  Uiey  also  compose  a  refreshing 
drink.  The  wood  and  leaves  of  the  date-tree  serve  for  many  of  the  same  uses  to  which 
the  eoeoanut  p^m  ia  applied,  above  mentioned. 

S679.  Dr.  CbtTkttiMrou  llui  a  tingU  il<fc}ia&]t  will  bear  upward  of  a  hundred  weight, 
and  Bometiinea  between  two  and  thm  bundrad  weight  of  dates  in  a  season  :  they  coma 
intobeBTingattiwat  six  to  ten  years  of  age,  and  are  fruitful  for  upward  of  two  bandied 
years.  The  young  shoots  are  good  to  eat,  and  resemble  asparagus.  The  stem  of  the 
date-tree  likewise  aflbrda  an  inlerior  kind  of  sago,  and  from  its  juice  a  fermented  liquor 

SSeO.  Jhlet  art  in^mrlcd  into  Britain  it 

when  in  good  condition,  they  are  much  esteemed, 
common,  which  are  dried  hard,  and  have  little  or  no  Savour.  They  should  be  chosen 
large,  soflish,  not  much  wrinkled,  of  a  reddish  yellow  colour  on  the  outside,  with  a 
wlutish  membrane  between  the  flesh  and  the  stone. 

StrsaacT.  6. — Cofhao  Nut  (Anaeardiuai  Occidenlait,  Lion.}, 

MSI.  This  ia  a  tropical  production.  The  nut  (^,  618),  which  a  good  deal  resemUea 
the  walnut,  grows  at  the  end  of  the  fleshy,  pea-shaped  recep-  /.-i^,  mg, 

tacLe  called  the  sppte.  It  has  an  agreeable  sub-acid  taste,  and 
may  be  tennented  into  a  kind  of  wine.  The  juice  is  also  much 
used  in  the  West  Indies  for  making  punch  and  other  bereragea. 

3683.  The  eatable  kernel  ia  contained  within  two  shells,  and 
between  these  sheila  there  is  a  thick  rust-coloured  liquor,  ex- 
tremely inflammable,  and  so  caustic  that  it  will  blister  the  skin:  ' 
this  ia  used  as  an  indelible  marking  ink  for  linen.  The  kernel  ^ 
is  of  a  very  fine  flavour,  preferable  to  the  walnut,  and  employed  ( 
in  poddiogB  and  many  other  compositions  of  the  cook,  abound- 
ing in  a  delicious  milky  juice  when  fresh,  and  may  be  eaten 
raw,  roaated,  or  pickled.  Some  also  grind  it  with  cacao  in 
making  chocolate,  the  flavour  of  which  it  is  said  to  improve. 

M8S.  The  broken  nata  are  uaed  for  steeping  in  old  Madeira  wines  to  improve  their 
flavour.  The  acrid  inflammable  oil  of  the  shell  should  be  bnmed  ont  before  the  not  ia 
eueo  i  Ua,  it  incautiously  cracked  by  the  hands  or  teeth,  the  caoatio  oil  will  blister  the 
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lips  and  excoriate  the  akin  where  it  toaehea.    It  la  aaid  that  the  milky  juice  of  the 
itaelf,  obtained  by  tapping  or  inciuon,  forma  a  Uack  marking  ink  for  linen  that  casnot 
be  waahed  out.    The  nuts  are  eaten  abundantly  by  the  negroes  in  Brazil. 

SuBsscT.  7. — Putaehio  NuU  (Pistachia  Vera). 

2684.  These  nuts  are  brought  to  us  from  Sicily  and  Syria,  where  they  crow  upon  a 
kind  of  turpentine-tree.  They  are  oblong  and  pointed,  about  the  size  and  shape  of  a 
filbert,  including  a  kernel  of  a  pale  greenish-colour.  Their  taste  is  very  agreeable, 
much  resembling  that  of  sweet  almonds ;  but  they  are  sweeter,  have  more  flavour,  and 
are  more  oily ;  hence  they  are  liable  to  become  rancid.  On  the  Continent,  in  places 
where  they  are  plentiful,  they  enter  into  the  composition  of  ragouts  and  various  dishes. 
A  variety  (P.  Adantica)  is  slightly  acid,  and  is  made,  with  dates,  into  cakes  by  the  Arabs. 

SuBSKCT.  8. — Brazil  Nut.    * 

2685.  These  are  also  called  chestnuts  of  BraxU,  and  are  brought  to  us  fh>m  Para. 
They  are  much  esteemed,  having  a  kernel  resembling  that  of  the  almond,  but  larger, 
containing  a  great  deal  of  oil,  and  tasting  more  like  the  hazelnut.  The  kernel,  of  a 
wedge-like  form,  is  found  within  a  very  hard  shell,  as  large  as  a  child's  head,  which 
grows  in  clusters  of  fiileen  or  twenty.  The  tree  which  produces  them  is  a  Juvia,  rising 
to  the  height  of  100  or  120  feet,  and  abounding  on  the  banks  of  the  Oronoco. 

SoBSBct.  9.-^Acom. 

2686.  The  acorn,  which  is  the  well-known  fruit  or  nut  of  the  oak-tret  {Quereus,  Linn.;, 
formed  part  of  the  food  of  man  in  the  early  ages,  before  the  use  of  com  was  known,  and 
frequent  allusion  is  made  to  this  circumstance  by  the  classic  writers.  They  are  seldom 
used  at  present,  except  for  the  fattening  of  hogs,  deer,  and  poultry. 

It  is  not  certain  that  the  aoom  was  ever  employed  as  the  common  food  of  the  inhaUtants  of  this  islaadt 
although  thejt  mif  ht  have  been  among  the  ancient  Britons.  Oak  forasts  in  the  time  of  the  Sazona  wen  oioch 
prised,  ehieify  for  the  fmit,  which  was  naefal  for  fattening  hogs,  the  flesh  of  which  was  the  princinal  food  of 
the  people  at  that  time,  a  circumstance  attributable  to  the  great  rapidity  with  which  the  hog  multiplies  his 
species,  and  the  little  preparation  required  for  its  maintenance. 

1897.  The  fattening  of  nogs  upon  acorns  was,  among  the  Saxons,  oonsidered  as  an  important  part  of  domestie 
eoonomy.  Droves  of  swine  were  fed  in  the  woods,  particularly  in  the  New  Fonat  of  Hampehiiv  and  the  Wealdi 
of  Sussex.  This  right  which  die  people  ei^oyed  was  called  paamage  ;  and  the  being  deprived  of  it  by  William 
the  Norman,  who  had  a  passion  lor  converting  all  the  forests  into  hunting-grounds,  was  one  of  the  public 
grievances  which  vraa  redrened  by  Magna  Charta.    llie  name  is  Saxon,  ecera  signifjfing  com  of  the  oak. 

i088.  T%»  tatU  ofetnmum  aeertu  it  rough  owi  HwrrteaiUy  and  they  are  aatnacent  and  diikult  of  diges- 
tion ;  even  the  hogs  who  feed  upon  them  should  go  at  &rge,  and  sot  be  confined  to  toe  stye.  Notwithstanmnc 
this  objectionable  quality,  they  nave,  in  times  of  famine  or  great  scarcity,  been  dried,  cround  into  meal,  and 
baked  as  bread  in  this  country  as  well  as  in  France,  and  it  is  said  that  they  are  still  used  in  Norway  and 
Sweden ;  but  they  an  there  first  boiled  in  water,  and  mixed  with  one  half  or  one  thin!  of  com  four,  in  whioh 
case  thev  supply  a  nutritions  food.  Acorns  are  eaten  at  present  in  Spain,  where  the^  were  kmg  oonaidered  as 
a  great  delicacy,  aiMi  even  brought  to  the  dessert.  Cervantes  often  mentions  them  m  his  Don  Quixote  ;  but 
tlm  Spanish  acorns  are  sweeter  than  those  of  England.  Some  of  the  South  American  oaks  produce  acomt 
which  are  mild  and  nutritive.  Acorns  have  been  tried  as  a  substitute  for  coflee,  roasted,  and  having  a  little 
butter  added  to  repnsent  the  oil  in  oofiee  ;  but  they  are  not  reoommendable. 

Sect.  VII.^-^BKaanss. 

2689.  The  name  of  berry  {Bacca)  is  given  to  certain  small  fruits  which  consist  of  a 
pericarpium  or  skin  full  of  juice  or  pulp,  and  seeds  disposed  throughout  the  pulp  with- 
out any  membranous  capsule  or  covering.  Almost  all  of  those  which  we  use  as  fbod 
grow  upon  shrubs  cultivated  in  gardens,  or  are  found  wild  on  mountains  or  heaths.  The 
most  useful  among  them  are  the  gooseberry,  the  currant,  the  raspberry,  cranberry,  and 
barberry,  to  which  may  be  added  the  strawberry. 

SuBflxCT.  1. — Gooseberry  {Ribes  GrossulariOf  Linn.). 

2690.  This  is  perhaps  the  most  useful  of  our  fruits  known  by  the  name  of  berries. 
The  best  sorts  form  an  excellent  dessert  fruit  when  ripe,  and  in  their  green  or  immature 
state  they  are  employed  in  tarts,  sauces,  and  creams.  They  are  extremely  useful  when 
preserved,  as  they  easily  may  be,  throughout  the  winter.  See  Book  X.,  Chap.  lY., 
«*  Preservation  of  Food." 

3691.  The  gooseberry  is  a  native  of  cold  climates,  and  is  probably  indigenous  to  these 
islands,  or  it  has  been  long  naturalized  here,  being  found  occasionally  growing  wild 
upon  old  walls,  and  in  the  woods  and  hedges  in  Cambridgeshire  and  Norfolk.  It  may 
be  oonsidered  as  peculiarly  an  English  fruit,  being  produced  in  greater  perfection  here 
than  in  any  part  of  the  world.  Foreigners  are  astonished  at  the  size  and  flavour  of  this 
fruit  among  us.  In  Norway  and  Sw^en  the  seasons  are  too  rapid  for  its  (hll  develc^ 
ment.  The  climate  of  Holland  and  some  parts  of  Germany  appear  to  suit  it,  and  the 
pale  kinds  were  first  brought  fVom  Flanders  in  the  time  of  Henry  Vni.  It  grows  wild 
in  many  parts  of  Europe,  but  the  southern  parts  are  too  warm  for  it.  Although  it  is 
found  in  Piedmont,  the  fruit  is  astringent  and  neglected.  It  is  scarcely  known  in  Italy 
and  Spain,  and  in  France  it  is  little  esteemed. 

-  S692.  In  its  uneuUioated  state  it  is  a  small  berry,  and  it  has  been  brought  to  its  present 
state  of  perfection  by  the  skill  of  English  and  Dutch  gardeners ;  it  may  be  easily  raieed 
in  eveiy  cottage  garden.   The  largest  and  finest  in  appearance  are  grown  in  Lancaaliire^ 
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•vtieie  prixes  are  giien  for  pwdticing  the  largest ;  and  the  size  of  aome  ahown  mKm 
theae  ooeaaions  ia  extraonUnaiy,  weighing  an  oaoce  or  an  ounce  and  a  half  One 
gooseberrj,  exhibited  in  1825,  weighed  31  dwt.  16  grains ;  but  the  flavour  of  the  Teiy 
large  sorts  is  iaferior  to  that  of  the  smaller  kinds. 

2693.  It  ipould  appear  that  the  fimour  improves  loith  the  coldness  of  the  climate^  provided 
there  be  satBeient  warmth  to  ripen  them  ;  for  those  grown  in  Scotland  as  far  north  as 
Aberdeen,  and  eren  InYemess,  are  of  superior  flavour. 

269i.  T%ere  are  immerous  varieties  of  this  fruit.  In  vol.  i.,  Series  II.,  of  the  Transao- 
tions  of  the  Horticnltoral  Society,  there  is  an  account  of  seventy  sorts,  selected  from 
those  fruited  in  the  Society's  ganlen,  and  which  were  reckoned  to  have  a  good  flavour, 
many  of  the  large  kinds  having  been  rejected,  their  size  not  compensating  for  their 
coarseness.  Some  of  the  Lancaahire  growers  enumerate  above  300  sorts.  The  vari- 
eties are  formed  into  four  divisions,  according  to  their  colour  when  ripe,  red,  yellow, 
green,  and  white ;  and  each  of  these  again  into  hispid,  downy,  or  smooth.  The  yeUow 
gooseberries,  in  general,  are  sweeter,  and  have  a  more  rich  and  vinous  flavour  than  the 
white,  which  are  often  insipid.  The  green  are  sometimes  extremely  sweet,  but  gener- 
ally inferior  to  the  yellow,  though  sometimes  very  large.  Of  the  red  varieties,  some 
are  excellent,  others  rather  acid ;  in  ahort,  every  year  produces  new  varieties,  so  that 
it  is  difficult  to  speak  definitely  of  their  characters.  Some  of  them  are  early,  and  others 
late ;  of  the  latter,  the  variety  called  the  Pitmanston  green-gage  is  particularly  deserving 
of  notice,  and  in  some  seasons  will  hang  till  it  shrivels,  and  almost  candies  on  the  tree. 
Gooseberries  are  not  only  very  easily  cultivated,  but  are,  perhaps,  the  most  wholesome 
of  our  fruits ;  and  besides  their  use  in  the  ordinary  way,  they  are  employed  successfuny 
for  making  excellent  wine,  which  sparkles  when  the  cork  is  drawn,  and,  when  well 
made,  is  nearly  equal  to  Champagne,  and  often  passes  for  it.  They  are  the  earliest,  as 
well  as  one  of  the  best  fruits  for  spring  tarts,  and  are  very  easily  preserved  in  the  green 
state  through  the  winter,  so  as  to  retam  their  natural  flavour  for  tarts,  cream,  d&c. ;  and 
when  ripe,  and  preserved  with  sugar,  they  make  excellent  jams  and  jellies.  From  goose- 
berries being  so  useful  for  many  purposes,  both  in  a  green  and  mature  state,  care  is  ta- 
ken by  the  gardeners  to  have  a  succession  of  them  through  the  summer  months.  The 
early  sorts  gathered  green  fbr  tarts  are  to  be  had  in  April,  or  early  in  May,  and  until 
August.  Some  are  ripe  in  June,  and  ripe  gooseberries  of  a  late  sort  are  kept  on  the 
trees  till  September. 

2695.  The  pleasarU  acidulous  fUnour  of  the  gooseberry  is  owing  to  the  presence  of  malic 
and  citric  acid  blended  vrith  sugar ;  and  upon  the  vari^  proportions  in  which  these  two 
principles  are  developed  depends  the  fitness  of  the  several  varietiea  for  dessert  or  kitch- 
en use,  for  preserving,  or  for  making  wine. 

^  Gooseberries  and  currants  contain  a  large  proportion  of  what  has  been  named  by 
chemists  peetie  add,  remarkable  for  forming  the  gelatinous  coagulnm  when  mixed  with 
water,  wdl  known  by  the  name  of  jelly, 

2606.  The  term  gooseberry  is  supposed  to  be  a  corruption  of  grossberry,  the  name  among 
the  ancient  Latins  being  grossularia^  from  their  resemblance  to  small  unripe  figs,  oi 
grossi ;  whence,  also,  the  French  groseiUes. 

2697.  The  aad  of  gooseberries  may  oe  procured  in  a  separate  form,  the  method  of 
which  is  a  late  discovery  b^  a  French  chemist.  He  ferments  the  gooseberry  juice,  dia* 
tils  ofl^  ardent  spirit  from  it,  which  he  reserves ;  the  residual  liquor  he  saturates  with 
chalk,  washes  the  insoluble  powder  thus  produced,  treats  it  with  sulphuric  acid,  aa  in 
the  process  for  extracting  the  cTystallized  lemons,  filters  off  the  liquor,  and  evaporates 
it,  so  that  the  crystals  will  form  on  cooling.    By  this  mode  100  parts  of  gooseberries  af 

ford  10  of  spirit,  and  1  of  crystallized  acid,  which  is  said  to  resemble  citric  acid. 

■ 

S0B8KCT.  2. — Red  and  White  Curranls  (Ribes  Rubrum,  Linn.). 

2698.  Both  these  are  considered  to  be  varieties  of  the  same  species,  since  the  berries 
in  their  wild  state  are  all  red,  and  it  is  cultivation  that  has  produced  the  white  and  pale 
red  varieties.  There  is  little  doubt  that  this  elegant  fruit  is  an  improved  native  of 
Britain,  being  found  wild  {Ribes  sylvestre)  in  many  places.  It  has  been  supposed,  how* 
ever,  that  it  has  degenerated  from  the  seedless  grape  of  the  Levant,  BtiU  imported  un- 
der the  same  name,  currants.  It  is  scarcely  known  in  France,  where  it  ia  distinguished 
5rom  the  gooseberry  only  by  the  name  groseiUes  en  grappes. 

2699.  The  white  is  preferred  for  the  dessert,  being  peculiarly  juicy  and  cooling :  they 
are  best  also  for  making  wine.  It  is  observed  that  all  the  white  fruits  of  the  beny  kind 
are  sweeter  than  the  coloured,  but  other  fruits  that  are  coloured  are  generaUy  sweeter 
than  the  white.  Red  currants  are  imported  from  Holland,  and  sold  in  Covent  Garden 
market,  aAev  ours  are  out  of  season,  at  as  low  prices  as  our  own.  They  are  carefblly 
packed  in  baskets  of  15  or  20  lbs.,  and  they  consist  only  of  large  dry  bunches,  which 
keep  better  than  ours.  The  red  is  used  for  tarts  and  in  the  preparation  of  jellica,  and 
they  are  particulariy  nsefhl,  being  easily  preserved  during  the  winter  in  bottles.  Cor 
mnts  are  not  diflfenlt  to  cultivate,  and,  being  very  hardy,  they  come  within  the  attain 
ment  of  every  cottager  who  has  a  garden ;  when  they  are  trained  against  the  walls  o« 
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the  cottage  they  have  an  elegant  appearance,  not  nnlike  that  of  the  Tine.  Like 
berriea,  they  owe  their  pleasant  flavoar  to  the  sugar  and  malic  and  pectic  acids 
they  contain. 

SuBSKCT.  3. — Black  Currant  {Ribtt  Nigrum,  Linn.). 

:S700.  The  black  currant  is  a  distinct  species^  is  a  Batire  of  most  parts  of  Northern  Eu- 
rope, and  is  certainly  indigenous  in  Britain,  being  found  growing  wild  in  woods,  wet 
hedges,  and  other  moist  situations.  The  fruit,  which  has  a  peculiar  flavour  disliked  by 
some,  is  occasionally,  though  seldom,  brought  to  the  dessert,  but  is  eaten  in  puddings 
and  tarts,  and  made  into  jelly,  which  is  supposed  to  have  a  medicinal  quality,  and  is  used 
for  hoarseness  and  sore  throats.  In  Russia,  where  it  grows  in  great  abundance,  and  of 
a  large  size,  they  make  a  wine  from  it,  and  it  is  put  into  brandy,  as  cherries  are  in  Eng- 
land :  in  Ireland  it  is  put  into  whiskey.  Cottagers  in  England,  as  in  Siberia,  sometimes 
mix  the  dried  leaves  of  the  tree  with  black  tea,  which  gives  nearly  the  flavour  of  a  mix- 
ture with  green  tea ;  and  it  is  suspected  that  tea  is  sometimes  adulterated  in  this  man- 
ner. When  trained  against  a  wall  the  berries  grow  to  an  extraordinary  size.  The  va- 
rieties called  the  black  NapU*  and  the  black  grape  are  excellent  for  the  dessert. 

SxTBSECT.  4. — Raspberry  (Rubus  Idaus,  Linn.). 

2701.  This  fruit  derives  its  Linnsean  appellation,  "  Idaeus,"  from  Mount  Ida,  where 
Pliny  describes  it  to  have  grown.  It  was  considered  as  a  sort  of  bramble,  though  much 
improved  by  cultivation,  and  our  name  of  raspberry  is  given  to  it  from  the  rough  spines 
with  which  the  bush  is  covered. 

8702.  There  are  two  varieties,  the  red  and  the  white,  both  natives  of  Britain,  and  ex- 
cellent for  the  dessert :  the  white  is  the  sweetest.  The  flavour  of  the  fruit  is  peculiar, 
but  is  very  generally  liked  ;  it  is,  however,  extremely  volatile ;  even  a  few  hours  will 
diminish  it,  and,  to  be  enjoyed  in  perfection,  the  fruit  should  be  eaten  off  the  bush.  If 
kept  for  two  or  three  days,  the  flavour  will  be  almost  entirely  ^one.  The  fruit  is  sub- 
acid and  cooling,  and  the  red  is  much  used  in  tarts,  and  for  jams,  ices,  &c.  It  also 
makes  a  delicious  wine,  and  is  employed  for  raspberry  brandy  and  raspberry  vinegar,  a 
table  spoonful  of  which  in  spring  water  makes  a  most  refreshing  beverage. 

2703.  Vast  quantities  are  cultivated  in  the  neighbourhood  of  Isleworth  and  Brentford, 
whence  they  are  brought  to  Covent  Garden  market. 

SuBBSOT.  6. — Strawberry  {Fragaria  Vesca,  Linn.). 

2704.  The  name  of  this  favourite  fruit  is  said  to  be  derived  from  an  ancient  custom  of 
putting  straw  beneath  the  fruit  when  it  began  to  ripen,  which  is  now  litUe  attended  to, 
but  which  is  very  useful  to  keep  it  moist  and  clean.  The  strawberry  belongs  to  tem- 
perate and  rather  cold  climates,  and  no  fruit  of  these  latitudes  that  ripens  without  the 
aid  of  artificial  heat  is  at  all  comparable  with  it  in  point  of  flavour.    Tlie  strawberry  is 

•  widely  diflfused,  being  found  in  most  parts  of  the  world,  particularly  in  Europe  and 
America. 

2706.  The  fruit  has  a  delicious  fragrance,  and  is  universally  esteemed  for  its  agreea- 
ble flavour.  It  possesses  a  peculiar  advantage  of  not  creating  acidity  when  taken  into 
the  stomach.  It  is  nutritious,  and  very  wholesome,  and  may  be  safely  eaten  by  gouty 
and  rheumatic  patients  who  have  been  forbidden  the  use  of  other  fruit.  In  addition  to 
its  grateful  flavour,  it  is  sub-acid  and  cooling,  which  renders  it  particularly  agreeable  in 
summer.  Strawberries  may  be  eaten  alone,  or  with  sugar  and  cream,  and  physicians 
consider  them  not  only  as  wholesome,  but  rank  them  among  their  pleasant  remedies, 
particularly  in  feverish  habits. 

2706.  The  varieties  are  extremely  numerous,  but  the  principal  strawberries,  as  the  searlei 
and  Chili,  have  been  brought  from  America  two  hundred  years  ago :  of  these  the  pine  is 
most  esteemed,  and  the  hautboy,  though  generally  excellent,  is  the  most  variable. 

2707.  Strawberries  rip^en  from  June  to  August  and  September ;  but  the  main  crop  is 
over  in  July.  One  variety,  a  small  red  strawberry,  grows  wild  in  our  woods,  ana  is 
mentioned  as  an  article  of  ordinary  consumption  in  the  time  of  Henry  VI.  The  fine 
aromatic  flavour  of  this  fruit  is  not  very  durable,  and  a  slight  shower  will  sometimes  al- 
most entirely  destroy  it ;  on  this  account  it  should  be  gathered  in  dry  weather,  and  the 
same  dayVhen  it  is  to  be  sent  to  table.  The  strawberry  is  a  kind  of  rock  plant,  and 
grows  best  on  artificial  banks,  composed  partly  of  broken  fragments  of  rock. 

SuBSECT.  6. — Mulberry  {Moms,  Linn.). 

2708.  The  mulberry-tree  is  a  native  of  Asia,  and  has  been  always  a  most  valuable 
tree  to  the  Chinese  and  Persians  for  feeding  their  silk  worms.  There  are  several  species. 

2709.  The  white  mulberry  {Morus  alba)  is  a  delicate  tree,  though  it  grows  well  in  Spain, 
Italy,  and  the  south  of  France ;  the  berries  are  light-coloured  and  insipid,  but  its  leaves 
are  the  best  for  feeding  the  silk-worm.    It  is  seldom  cultivated  in  this  country. 

2710.  The  black  mulberry  {Morus  nigra)  is  a  larger  and  more  hardy  tree,  and  is  veiy 
commonly  grown  in  England :  the  fruit  is  a  blackish-red,  and  its  jaice  stains  the  hands 
a  deep  colour :  it  is  excellent  for  making  a  peculiar  wine. 
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tr/ll.  Mtdberriet  are  IrougKt  to  the  deisert,  and  are  esteemed  for  their  highly  aromatic 
flavour,  and  their  sub-acid  nature.  They  are  considered  as  cooling,  laxative,  and  gen- 
erally wholesome.  This  fruit  was  very  highly  esteemed  by  the  Romans,  who  appear  to 
have  preferred  it  to  every  other.  The  mulberry-tree  is  stated  to  have  been  introduced 
into  this  country  in  1548,  being  ISrBt  planted  at  Sion  House,  where  the  original  trees 
still  thrive.  The  planting  of  them  was  much  encouraged  by  King  James  I.,  about  1605 ; 
and  considerable  attempts  were  made  at  the  time  to  rear  silk-worms  on  a  laige  scale, 
for  the  purpose  of  making  silk ;  but  these  endeavours  have  always  failed,  the  climate 
being  scarcely  warm  enough. 

StJBSBCT.  7. — Elderberry. 

8712.  The  common  dder-tree  (Sambtieus  nigra,  Linn.)  is  a  native  of  this  country,  and  is 
found  near  wet  ditches  and  old  walls.  The  wine  made  from  elderberries  is  too  well 
known  by  families  in  the  coontiy  to  require  any  encomium ;  it  is  almost  the  only  wine 
that  the  cottager  can  procure,  and,  when  well  inade,  is  a  most  excellent  and  wholesome 
beverage.  That  made  from  the  white  elderberry  resembles  some  rich  grape  wine.  Ilie 
young  tender  shoots  are  much  relished  as  a  pickle ;  and  if  a  sirup  be  niade  from  lipe 
elderberries,  with  a  few  bitter  ahnonds,  and  added  to  brandy,  it  has  all  the  flavour  of  the 
very  best  cherry  brandy. 

2713.  Professor  Martin  observes  that  this  tree  contains  a  whole  magazine  of  physic  to 
rustic  practitioners.  An  excellent  healing  ointment  is  made  from  the  green  inner  bark, 
and  also  with  the  leaves  and  flowers.  Infusions  of  the  flowers  promote  cuticular  secre- 
tion, and  form  a  powerful  sudorific.  The  juice  of  the  inner  bark  is  one  of  the  best  hy- 
dragogues.  No  quadruped  will  eat  the  leaves  of  this  tree,  which  also  drive  away  all  in- 
sects, except  the  peculiar  ones  that  feed  upon  them. 

SuBtiCT.  8. — Barberry  {Berberis  Vulgaris,  Linn.). 

2714.  The  barberry  is  found  in  woods,  coppices,  and  hedges  in  England,  and  is  a  na 
tive.  The  flowers  are  small  and  beautiful,  and,  when  they  first  appear,  have  a  perfume 
like  cowslips,  but  which  change  to  a  putrid  and  most  disagreeable  smell,  particularly  to- 
wards the  commencement  and  at  the  decay  of  the  flowers.  The  fruit  is  extremely  acid 
and  astringent,  but  is  cooling,  and  is  thought  to  create  appetite,  though  seldom  eaten. 
Conserves  and  jeUies  made  of  it  are  refreshing  and  strengthening  to  the  stomach.  Bar- 
berries are  employed  as  pickles  and  for  sirups,  which  are  considered  as  medicinal. 
There  are  several  kinds ;  the  fruit  of  some  have  stones,  and  others  are  without. 

SuBSKCT.  9. — WTiortleberry  {Vaccinium  MyrtilhUf  Linn.). 

2716.  This  is  called  also  the  hartUberry  and  bilberry.  It  grows  wild  abundantly  upon 
our  heathy  commons  and  uncultivated  hiUs.  It  is  plentiful  in  the  north  of  Europe.  It 
is  found  on  Leith  Hill  in  Surrey,  also  in  Devon.  The  fruit  is  seldom  brought  to  the 
London  market,  although  much  relished  by  some  persons  in  tarts  or  cream,  or  made  into 
jellies.  There  are  several  varieties :  the  purple  are  rather  larger  than  juniper-berries, 
and  are  covered  with  a  fine  blue  or  purple  powder,  like  the  bloom  of  plums.  They  are 
seld<Hn  cultivated. 

SuBSBCT.  10. — Cranberry  {Vaeeinium  Uliginoeum,  Linn.). 

2716.  This  berry  is  a  red  variety  of  the  whortle,  and  is  much  esteemed  in  tarts  or 
with  cream.  It  is  scarcely  cultivated  in  gardens,  but  grows  wild  plentifully  in  peaty 
bogs  and  marshes,  particularly  in  Lincolnshire,  Sussex,  Cumberland,  and  other  similar 
places  in  Britain ;  also  in  Scotland.  Considerable  quantities  of  fine  fruit  are  also  im- 
ported from  Russia  and  Germany,  packed  in  casks.  A  large  sort  is  brought  from  North 
America,  and  is  used  by  the  London  pastry-cooks  for  tarts ;  but  this  kind  is  inferior  to 
the  English  cranberries.  Some  have  been  brought  from  New-Holland,  of  a  superior 
flavour. 

2717.  Cranberries  are  considerably  astringent,  and  are  thought  to  restore  the  appetite ; 
they  have  a  peculiar  grateful  flavour,  something  like  black  currants.  They  are  easily 
preserved  by  drying  them  a  little  in  the  sun,  and  stopping  them  close  in  dry  bottles. 
They  are  so  plentiful  in  Cumberland  that  they  are  sold  by  the  cart-load.  The  fruit  is 
sometimes  fermented  into  an  intoxicating  liquor,  and  is  put  into  whiskey  to  disguise  its 
peculiar  flavour.  It  is  said  to  possess  narcotic  powers,  and  is  therefore  also  used  in 
beer.    It  makes  an  excellent  jelly,  preferable  to  that  from  currants,  for  venison. 

S71S.  In  the  TVajwaefioiw  of  ths  Horticultural  Soeietf,  Mr.  MUne  recommends  the  euUivation  of  thie  berry, 
which  it  noir  only  collected  in  ita  wild  state.  He  obeerree  that  both  the  British  and  American  species  maj 
be  frown  with  much  adTantage  in  numberless  situations  in  this  island,  with  little  trouble,  and  on  soils  when 
few  other  useful  plants  will  grow  to  admntage.  Cottagen  and  others  liring  in  the  neighbourhood  of  moon 
and  heaths  eorerad  with  soil  suitable  to  their  growth,  might  cultiTate  them  with  oonsiderable  profit  for  the 
■arket ;  and  if  they  could  not  be  consumed  or  disposed  of  in  the  neighbourhood,  they  might  be  sent  to  a  gxaat 
distance  without  the  hazard  of  being  spoiled.  The  American  would  be  the  easiest  managed,  and  most  pro- 
dvctiTe  for  general  use ;  but,  as  many  prefer  the  flavour  of  the  English  exmnbeny,  there  would  be  also  a  da* 
maad  for  it,  though  at  a  higher  price. 

SuBSECT.  11. — Blackberry,  or  BrambUberry  (Rubus  Fyuticome,  Linn.) 
2719   This  is  a  species  of  raspberry ;  it  is  the  most  common  of  our  native  berries,  and 
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it  18  foand  in  almost  every  hedge,  being  rather  annoying  with  its  long  training  steins  and 
sharp  thorns.  In  Wales  it  grows  to  a  large  size,  and,  m  a  fine  summer,  is  really  an  ex- 
cellent fruit  The  berries  are  slightly  astriugent,  and  are  made  into  a  jam  useful  in  sore 
throats.  They  are  occasionally  used  in  tarts.  The  juice,  mixed  with  raisin  wine  before 
it  is  fermented,  will  give  it  the  colour,  and  much  of  th^  flavour  of  claret. 

SuBSEOT.  IZ.-^Dewberry  {Rtdnis  Canut). 


tno.  FhflliiM,  in  Us  PMMrwM  Britmmiemy  p.  71,  cajn  that  thii  ii  a  Tarietj  of  the  bkuAbttnry ;  th«  prata 
bennoM  un  larger  ukt  fewer  ia  nomber  thaa  thoee  of  the  comaioa  bkbckbezry.  It  ie  fenenlly  foond  tcailiag 
oa  the  baake  of  hedgerows  or  in  hazel  copses,  seldom  ^owinjp  above  a  foot  high.  He  obsenres,  "  that  it  is  a 
berry  of  excellent  flayour,  and  well  deserring  a  place  m  cultiTated  grounds,  as  it  mnst  be  eqaally  beneficial 
to  society  that  oar  natire  fruits  should  be  improinsd,  as  well  as  that  new  varieties  diould  be  imported  fraa 
climates  that  can  give  but  little  hope  of  their  thriving  without  the  aid  of  artificial  heat." 

SuBSBCT.  13.— Jttnt|W-&OTy  {Jumpertu  Communis,  Lion.}. 

2721.  This  is  the  fruit  of  the  common  juniper,  which  grows  wild  on  our  hills.  They 
are  ronnd,  of  a  blackish-purple  colour :  when  chewed,  they  have,  at  first,  a  warm,  sweet- 
ish, and  afterward  a  bitter  taste.  In  Sweden  they  are  made  into  a  conserve,  and  eaten 
at  breakfast  In  some  places  they  are  roasted,  and  used  as  a  substitute  for  coffee.  A 
volatile  oil  is  contained  in  ceils  in  the  shell  of  the  nut,  and  not  in  the  fleshy  part  of  the 
fruit,  that  has  a  close  resemblance  to  oil  of  turpentine,  and  which  is  used  to  flavour  gin 
but  the  juniper-berries  employed  for  this  purpose  are  imported. 

Sub  SECT.  14. — Service  Berriea. 

87Sn.  These  are  the  fruit  of  the  wli  tervice-tree  (Pypu  tormmalU)^  verv  common  in  the  hedges  and  fields, 
but,  though  at  present  little  known,  they  were  more  in  use  fonnerly.  The  country  peo^e  in  some  pkoea 
gather  the  bunches  of  berries,  and  naag  them  up  in  the  air  till  they  undergo  an  incipient  pntrefaotion,  in 
vrhidi  state  they  possess  a  peculiar  acid,  astringent  taste,  and  are  considered  as  having  cathartic  propertiea. 
When  mellowed  by  frost  they  have  been  used  as  food.  The  service-tree  is  a  native  of  England,  nut  is  now 
seldom  seen  except  planted  as  ornamental  trees. 

SbCT.   VIII. BXOTIO   FBUITS  WRXCR  tiO   NOT   RIPBN  IN  TUB   OPEN  AIB  IN   ENGLAND,  AND 

WHICH  ABB  ONLY  COLTIVATBD  IN  THB  HOT-HOUtB. 

2723.  It  does  not  enter  into  our  plan  to  describe  the  vast  number  of  fruits  that  are  found 
in  various  parts  of  the  world :  the  foUowing  are  occasionally  imported  in  a  preserved 
Btate,  or  are  sometimes  cultivated  in  this  cotmtry  by  the  aid  of  artificial  heat. 

SoBSBGT.  1. — Pomegranate  {Punica  Granatum,  Linn.). 

2724.  The  pomegranate,  which  derives  its  name  from  '^pomum  granatum,"  a  kernelled 
apple,  possesses,  independently  of  its  valuable  (qualities,  fpreat  historical  interest.  We 
And  it  often  mentioned  in  the  Bible,  where  it  is  included  m  the  fruits  of  Palestine,  with 
the  vine,  the  fig,  the  olive,  and  other  "  pleasant  fruits."  It  likewise  grows  wild  in  Bar- 
bary.  Pliny  states  that  the  Romans  brought  it  from  Carthage  in  the  time  of  Sylla ; 
hence  its  name,  Pnnica.  It  was  likewise  well  known  to  the  ancient  Greeks,  and  held 
in  sreat  esteem  by  them :  the  story  of  Proserpine  is  well  known,  who,  having  been  car- 
ried off  by  Pluto,  was  prevented  from  returning  to  the  earth  in  consequence  of  having 
tasted  of  this  fruit  in  the  Elysian  Fields.  They  are  frequently  represented  in  ancient 
sculpture. 

2725.  The  f  nut  of  the  pomegranate-tree  is  about  the  size  and  shape  of  an  orange.  The 
rind  is  coriaceous,  of  a  reddish-yellow  colour,  having  a  very  styptic  taste ;  but  the  pulp 
is  succulent,  contained  in  cells  divided  by  membranes,  and  crowded  with  seeds ;  the 
juice  is  of  a  pleasant  acid  taste,  and  particularly  grateful  and  cooling  in  warm  climates. 
It  is  said  to  assuage  thirst  in  a  degree  quite  peculiar  to  it,  from  its  acid,  which  is  full  of 
«  pleasant  sweetness.''  AU  the  rest  of  the  plant  is  highly  astringent.  The  bark  has  so 
much  tannin  that  it  is  employed  in  Germany  and  other  countries  for  making  an  imita- 
tion of  Morocco  leather,  and  the  rind  of  the  fruit  will  do  instead  of  nut-galls  for  ink  :  it 
was  also  employed  medicinally  in  ancient  times,  as  it  is  still  in  some  places  at  present. 

2726.  The  pomegranate  flourishes  in  the  open  air  in  the  south  of  Europe ;  but  in 
England,  though  it  blossoms  readily  in  the  southern  counties,  the  fruit  requires  a  green- 
house to  bring  it  to  perfection.  It  was  first  brought  to  this  country  in  1&48,  during  the 
reign  of  Henry  VXII.,  and  it  was  among  the  trees  that  fruited  in  the  orange-house  of 
Charles  I.  The  tree  sometimes  attains  the  height  of  twenty  feet,  and  is  highly  prized 
as  an  ornament  on  account  of  its  beautiful  scarlet  blossoms,  which  are  extremely  fra- 

Sint.    In  the  West  Indies,  where  it  has  been  planted,  the  fruit  grows  larger  and  finer* 
voured  than  in  Europe.    Its  singular  and  beautiful  appearance  adds  to  the  variety  at 
the  dessert. 

SoBSBOT.  2. — Banana  (Muea  Sapientum,  Linn.). 

272 1.  This  iirnit  is  very  generally  difinised  over  the  torrid  zone  of  the  New  Woild» 
and  ac  immense  portion  of  mankind  subsist  chiefly  upon  it,  answering  to  them  instead 
of  the  wheat,  barley,  and  rye  in  Europe  and  Western  Asia,  and  rice  in  India.  The 
banana  is  not  known  in  an  uncultivated  state :  among  the  wildest  tribes  in  South  Amer- 
ica«  as  well  as  in  other  places,  it  is  propagated  by  suckers. 

2728.  No  individual  plant  in  the  vegetable  kingdom  produces  so  much  wUj  inunt  in  the  same 
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Met  of  UTomd.  The  fmil  is  froni  five  to  seven  or  eight  inobe*  long,  and  iometimes  a 
foot  in  ciTCumreienoe,  Each  plant  will  fwodoce  from  180  to  190  fruit,  which  grow  In  a 
buncli,  and  each  banch  weighs  from  SO  (o  SO  pounds.  Huroboldl  has  obeerrod  that  ■ 
European  ia  torpriaed  lo  see  the  Bmalloeu  of  the  plantation  of  baaanoa  round  an  Indian 
but,  which  is  found  sufflczeat  to  maintain  the  familj.  A  cultivatsd  space  of  on];  1000 
aqnare  feet  will  admit  of  30  to  40  banaoaa,  which,  together,  will  annually  produce  4OO0 
poooda  weight  of  fruit :  a  produce  133  Cimea  greater  than  could  be  obtained  from  the 
■ame  space  if  covered  wilh  wheat,  and  44  limea  sreater  than  if  occupied  by  potatoes. 

27%).  Tht/arm  of  tie  fruit  ia  somewhat  like  that  of  the  cucnmber,  but  of  a  highly 
grateful  flavour,  less  luscioua  than  the  plantain,  and  composing  an  extremely  nutritive 
and  healthy  aliment ;  the  stalka  are  marked  with  purple  apota,  whereas  that  of  the 
plantain  is  entirely  green. 

The  plantain  is  relished  by  all  ranks  of  people  in  the  West  Indies,  and  ia  considered 
as  preferable  to  bread  in  hoi  climates.  Dr.  Wright  observes  that  no  tpecies  of  provis- 
ion coold  supply  its  place ;  even  wheaten  bread  would  be  less  agreeable,  and  lesa 
capable  of  supporting  the  laborioua  negro,  and  enabling  him  to  preserve  his  health.  In 
America  it  is  the  custom  to  plant  banana  walks,  whirh  they  extend  as  their  famUy 
Increases.  Some  or  other  of  the  plants  aro  in  bearing  the  whole  year  round.  It  is  eaten 
raw,  roasted,  or  boiled,  and  is  made  into  fritters,  preserves,  and  mannalades;  and  it  ia 
dried  in  the  sun  and  preserved  like  figs.  Meal  ia  extracted  from  it  by  pounding.  Some- 
timea,  aflei  making  it  into  a  paste,  they  squeeze  it  through  a  sieve,  form  the  mass  into 
loavea,  which  are  dried  in  the  sun,  or  baked  in  hot  asbes,  alter  having  been  previously 
wrapped  up  in  leaves.     The  fermented  juice  also  aflbrds  an  excellent  w' 

S730.  Bananas  have  been  fruited  in  England  in  a 
hot-house.  When  the  building  is  lofty  enough  they 
form  a  magnificent  appearance,  equal,  if  not  superior, 
to  what  they  present  in  their  native  climes. 

Perfectly  ripe  bananas  were  produced  in  the  hot- 
honses  of  (he  Royal  Caledonian  Horticultural  Society, 
JD  Edinburgh,  and  were  sent  up  to  the  Lord  Mayor  of 
London  for  the  banquet  given  lo  tbe  present  queen  at 
Gaildhall,  but,  from  some  cause  or  other,  were  ne^ect-  * 
ed  lo  be  mentioned  in  the  published  report,  although 
certainly  the  rarest  dish  on  thsl  occaaion. 

373L.  Flanlain  (jVum  ParsduiiKa,  Linn.}.  — This 
fruit  (fig.  617}  is  allied  lo  tbe  banana,  but  is  a  native 
of  the  Old  World,  growing  in  India  and  Africa,  from 
whence  it  was  carried  to  the  West  Indies. 

2733.  The  fruit  of  the  plantain  ia  about  tbe  size  of 
ordinary  cucumbers.  When  ripe,  it  turns  yellow,  is 
sweet,  of  a  mealy  subatance,  tasting  something  like  the 

melon,  luscious,  and  dissolving  in  the  mouih.  It  is  brought  to  table  as  dessert,  n..., 
fried,  or  roasted.  It  is  used  also  in  tarts,  or  dried,  or  preserved  as  a  sweetmeat,  and  ia 
considered  as  the  most  wholesome  of  all  confectionery.  The  fruit  grows  in  cluHers  on 
the  tree,  which  is  of  the  palm  tribe,  rising  with  a  single  stem  to  the  height  of  fifteen  or 
twenly  feet,  and  having  ieavea  only  at  top,  each  of  which  is  about  six  feet  long  and  twc 
feet  broad.  The  whole  spike  and  fruit  often  weigh  forty  or  fifty  pounds. 
SuasicT.  3.— Jlfiin^  (,Mangi/era  Jjidica,  Linn.)- 

ST38.  The  Doango  (fig  518)  ia  one  of  the  moat  grateful  to  Europeana  of  all  the  trop- 
ical fruits.     It  reseml>leB  a  short,  thick  cucumber  in  form,  rig.  ilt. 

and  grows  upon  trees  forty  or  fitly  feet  high  :  it  has  a  thin  

skin,  and,  on  removing  thia,  the  interior  consials  of  a  pulp 
which  mdis  in  the  month  with  a  cooling  sweetness,  and  a 
delicious,  aromatic,  and  sub-acidulous  taale.  It  is  sometimes 
cut  into  slices  and  eaten  with  wine,  or  is  candied  to  preserve 
it.  In  (he  heart  is  a  small  atone.  The  mangoes  of  Asia 
■re  said  (o  excel  those  of  America. 

3734.  In  India  they  are  coaetanlly  at  the  dessert  in  the  hot 
months,  and  no  fruit  is  held  in  such  high  estimation ;  it  is 
extremely  wholesome  and  nutritious.  The  green  fruit  ii 
mgde  into  jellies,  conserves,  lartg,  &o.  Tbe  ripe  is  very 
perishable,  and  cannot  be  brought  to  this  country  except  pickled,  from  which  do  idee 
can  he  formed  of  their  exquisite  flavour :  altogether,  they  are  considered  as  one  of  tbe 
chief  dainties  of  the  vegetable  world,  and  are,  consequently,  cultivated  wberevBr  tbe 
•mmate  admits  of  it  and  the  arlsof  civiliiation  have  penetrated.  There  are  many  Tui' 
eties,  some  of  which  are  ill-Savoured. 

37S5.  By  the  Hindoos  the  wood  of  the  tree  is  consecrated  to  the  service  of  the  dead, 
and  used  for  coffins  and  funeral  piles.  From  tbe  flour  of  the  dried  kernels  several  klnda 
Bf  food  are  prepared,  and  the  stalks  are  employed  with  the  betel  nut. 


2736.  The  maago  has  been  fniited  botb  in  France  and  England.  If  a  few  uoHxd 
pUatt  could  be  bad  from  Jamaica,  and  b  stove  fitted  up  for  tbem,  there  is  little  doubt, 
according  to  Mr.  Knight,  that  the  fruit  might  be  had  upon  the  table  na  easily  as  Ibe 
pineapple. 

SoBiacT.  4. — MangotlaH  (Garcima  Mangoilana), 

9737.  This  (fig.  G19)  ia  one  of  the  moat  delicioua  fruits  in  the  world,  and  grows  in 
Sumatra,  Java,  and  other  islands  of  the  Indian  Ocean.  The  fruit  ie  about  the  stje  and 
shape  of  the  orange,  sarrounded  by  a  thin  shell.  The  pulp  is  juic;,  and  of  an  eiquisite 
BaTour,  partaking  of  that  of  the  pineapple  and  strawberry,  though  some  bare  cotnpared 
it  to  other  combinations  of  the  beat  fruits.  It  ia  also  very  whojeaome,  aitd  ia  almost 
the  only  fruit  allowed  to  aome  invalids,  being  cooling,  and  a  happy  mixture  of  the  tan 
and  ibe  sweet.    The  tree  la  aboat  twenty  feet  high,  and  extremely  beautifal. 

Fig.  nt.  Fit-  MO. 


ScBSBcT.  6.—Ahi  (Bligiia  S^iit,  H.  R.). 

S73S.  This  fhiit  (fig.  G20]  la  so  named  because  it  was  canied  by  CapL  Bligh,  in  17M, 

from  Guinea,  ita  native  country,  to  Jamaica,  where  it  now  grows  wcjl,  and  is  much 

esteemed.    The  fruit  is  a  pome,  sliout  the  size  of  a  goose's  egg,  having  a  grateful  snb- 

acid  flavour,  and  being  very  wholesome  and  nutritive.     It  has  been  planted  in  this 

coontij,  and,  it  is  thought,  may,  in  a  few  years,  produce  fruit  as  easily  as  the  orange. 

SOBSBCT.  e.—Brcad  FruiX  {Arlocarjmt,  Linn.). 

3739.  Thia  very  important  fruit  was  originally  found  in  the  southeast  parta  of  Asia, 

and  the  islands  of  the  Pacific.     There  are  two  speciee  of  bread  fruit,  the  Ariocarptu 

n.  ui  inlegn/olta    with    the    leaves    entire,    which    grows 

chieSy  on  the  continenl  of  Asia ;  and  A.  incim,  with 

the  leaves  deeply  notched,  which  grows  chieQy  in 

the  lalanda  and  is  the  proper  bread  fruit  (fig.  6il). 

The  first  is  called  Jaca,  and  the  fruit  grows  to  an 

enormous  aiie  often  to  more  than  30  pounda.     It  is 

eaten    but  it  la  not  very  palatable.     The  last,  the 

i  proper  bread  fruit  tree  of  the  South  Sea,  was  found 
ongmally  tn  the  islands  of  the  Indian  Ocean  and 
Southern  PaciSc  by  Dampier,  in  1688 :  it  grows  to 
the  size  of  a  middling  oak,  and  the  fruit  is  about 
eight  or  nine  inches  long,  of  a  yeliowish-green  Dol- 
our and  IS  covered  with  hexagonal  warts.  It  grows 
tnclnstersof  fiveoraix.  The  pulp  is  white,  and  is  partly  farinaceoua  and  partly  fibrous : 
when  quite  ripe  it  becomea  yellow  and  juicy. 

2740.  It  it  dretMid  in  von'oiu  viayt.  When  roaated  or  haked,  they  scrape  ofl'the  sec- 
ond rind,  and  the  interior  is  eaten  as  bread  ;  it  has  no  seed  nor  stone.  Ita  taste  is 
agreeably  sweet,  between  that  of  wheal  bread  and  roaated  chestnuts.  It  is  extremely 
nutritive,  but  must  be  eaten  new,  for  in  twenty-four  hours  it  becomes  harsh  and  ua- 
palalable.  When  boiled  it  much  resembles  potatoes ;  some  think  it  more  like  the 
Jerusalem  artichoke,  and  others  the  chestnut.  It  is  also  beaten  up  with  cocoannt  and 
milk.  The  fruit  is  gathered  before  it  ia  fully  ripe,  for  when  mature  it  quickly  runs  into 
decay.  The  bread  fiait  continues  In  season  atmve  eight  months  in  the  year;  and  m 
productive  is  it,  that  two  or  three  trees  ere  sufficient  for  the  yearly  BOpport  of  one  per- 
son :  during  the  renuilning  ntonths  they  make  of  it  a  sourish  paste,  which  they  keof 
Ibr  store. 

S74I,  At  Ihi  expntt  of  Ihii  govemnunt,  and  thrmgh  tlu  wtU-knoum  exertUmt  of  CsjfttM 
Biigh,  the  bread  fruit  baa  been  brought  to  the  West  Indies  in  conaequenoe  of  the  greU 
expectations  that  had  been  formed  of  its  utility;  but,  though  it  is  easily  cultivated,  it 
does  not  appear  to  excel  the  banana.  From  experiments  made  in  the  West  Indies,  it 
appears  that  it  could  be  converted  into  flonr,  from  which  oakea  were  made  excreioelT 
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well  flaYoared.    It  is  scarcely  neceasaiy  to  say  that  in  this  coontiy  it  can  only  be 
in  the  hot-houae. 

Sub  SECT.  7. — 7^  Durion  {Durio  ZihiihtmUf  Linn.). 

974S.  This  u  ta  An'mtie  rmit  which  growt  vpon  a  loftj  tree ;  and,  though  of  an  s|7«eable  taete,  hae  an  va- 
|r1fta*^iit  itiDBg  odour.  Some  of  tha  fruits  are  as  larga  as  a  maa's  head,  and  are  oorared  with  a  hind  of  pointad 
scales.  It  jaust  be  aatea  fresh,  as  it  pntiuSas  in  twsntf-foor  hours.  The  part  which  is  eaten  is  a  thick  polpf 
juice  of  the  consiatenoe  of  thick  cream,  which  has  the  fuvour  of  a  delicate  animal  sabstanoe  mixed  wiUi  a  cool 
Tegatable  acid.  This  singular  llaTonr  cannot  be  imitated  by  any  process  of  cookery ;  and  the  substance  is  as 
tnmaly  autritions.    It  ia  a  costly  fruit  aven  in  its  native  country,  and  is  highly  priied. 

SuBSBCT.  8. — Guava  (Pstdium). 

8743.  There  are  Tarious  species  of  the  ffoara,  some  of  which  are  natives  of  Asia,  some  of  America,  and  som« 
ftwrnoti  to  both.  The  best  of  these  is  tlw  white  gaara  {Paidiwm  wrifenm),  which  is  plentiful  in  the  West 
Indies.  The  fruit  is  rather  bigger  than  a  hen's  egg,  yellow,  smootn,  and  of  a  peenliar  smelL  The  pulp  ia  of 
a  ^nrr  sgroeahia  taste,  sweet,  aromatic,  and  llesh-culourad.  It  is  used  at  the  dessert,  and  preserred.  GuaTa 
,>BUy  IS  oonsidexvd  as  one  of  the  finest  conserves  which  we  have  from  the  West  Indies. 

SuBSBCT.  9.-^The  Mamma  {Mammca  Americana). 

S744.  This  is  a  nativs  of  the  West  Indies,  whore  the  tree  grows  to  the  heiaht  of  seventy  feet.  The  fruit  u 
yellow,  and  somewhat  resembling  a  russet  apple  in  size  and  shape.  The  pulp  is  yellow,  and  is  very  fngraat 
and  delicious,  like  the  finest  apricot. 

SuBSBOT.  10. — The  Litchi  {Dimocarpus  Litchi), 

9745.  This  is  a  Chinese  fruit,  round,  and  about  two  inches  and  a  half  in  diameter.  It  is  covered  with  a 
tough  leathery  coat,  within  which  is  the  pulp,  eolontloss,  semi-transparent,  slightly  sweet,  and  of  a  very 
agreeable  taste.  It  is  often  brought  to  this  coantnr  in  a  dried  state,  in  which,  though  the  pulp  be  mucn 
diminished  in  size,  it  retains  a  considenble  portion  oi  its  original  ilavour.  It  is  not  unlilMly  but  it  may  become 
■ommon  in  this  country  as  a  hot-house  fruit. 

SuBSECT.  11.— J«;Vft«  {Zizyphtu  Vvlgarist  Z,  Jujuba), 

9746.  This  is  a  favourite  dessert  fruit  in  Italy  and  Spain,  either  fresh,  or  dried  as  a  sweetmeat ;  and  a 
pleasant  pectoral  lozenge  is  made  of  it  by  the  French  apothecaries.  The  fruit  is  to  be  seen  in  abundance  in 
the  markets  of  Constantinople  and  the  southern  parts  of  Europe :  the  Turks  plant  the  trees  round  their  coAee- 
houaes,  Uiat  they  may  enjoy  both  their  shade  and  their  fruit.  It  is  found  in  greatest  pcofeetian  ia  Chiaa, 
where  there  are  upward  at  sixty  species. 

SuBBBCT.  12. — T7t€  Juvia  {BerthoUeiia  ExceUa). 

9747.  This  fruit  is  described  by  Humboldt  as  that  which  endoses  the  triangular  grains  imported  under  the 
name  of  Brtuii  mUs.  The  frait  itself  is  as  laii^  as  a  child's  head,  being  covered  by  a  sheU^nd  grewinr  upoa 
a  tree  fifty  or  sixty  feet  high  ;  the  force  of  their  fill  is  so  great  as  to  be  fatal  to  one  who  might  be  struca  with 
them ;  hence  the  Indians  never  snter  the  woods  where  they  grow,  in  the  season  of  Tall,  without  covering  their 
heads  try  a  buckler. 

SoBiBCT.  13. — Papau  {Carica  Papaya), 

f748.  The  pi^Mn,  which  resembles  a  gourd,  about  the  size  of  an  ordinary  melon,  grows  on  a  branchless  tree 
IB  the  East  and  West  Indies.  It  is  cultivated,  and  is  eaten  both  raw  and  cooked.  It  is  wh(4esoine,  but  not 
very  palatable.  It  is  usuaUy  gathered  when  half  grown,  and  soaked  in  water  to  withdraw  an  acrid  milk  like 
mangoes,  for  which  it  sometimes  forms  a  silbstitnts.  The  milk  of  this  fruit  is  a  singular  substance,  for  it  con- 
tains a  large  proportion  of  a  species  of  fibrin,  very  like  that  of  animal  flesh,  and  that  of  fungi,  a  circumstance 
which  is  uncommon  among  vegetables ;  and  the  exhalations  from  the  leaves  of  ths  tree  have  so  powerful  an 
elbct,  that  newly-killed  meat  saspendod  on  the  tree  in  a  few  hoars  becomes  quite  lender ;  sad  the  flesh  of  old 
hogs  and  poultry  fed  upon  the  leaves  are  said  to  be  as  tender  as  that  of  young  pigs  and  pullets. 

SuBSBCT.  14. — The  AUigatar,  or  Avocado  Pear  {Launu  Persica). 

S740.  This  is  another  West  Indian  fruit,  about  the  size  of  an  apple.  It  is  considered  as  one  of  the  most 
ddieious  of  fruits.  It  consists  of  a  kernel  enclosed  in  a  soft  rind,  and  the  yellow  pulp  has  the  firmnnw  and 
delicate  Ilavour  of  the  peach,  but  much  superior. 

SiTBBBCT.  16. — The  Anchovy  Pe&r{Griaa  Cauliflora). 

9750.  It  is,  likewise,  one  of  the  fruiti  of  the  West  Indian  islands,  it  moeh  resemb  ea  the  mango  in  taaC«i 
md  when  green  is  sometimes  pickled.    It  might  be  raised  in  Enghmd  like  the  pineapple. 


CHAPTER  X. 

BPIOEB. 

Sect.  I.^biibral  rbmarks. 

2751.  AU  ike  suhetances  eUueed  as  spices  are  the  produce  of  tropical  climates  only  $  none 
of  oor  native  plants,  and  no  plants  that  come  to  maturity  in  the  open  air  in  this  climate. 
possess  sufficient  aromatic  flavour  to  be  reckoned  among  the  spices.  The  most  valu- 
able of  these  natural  productions  were  originally  found  in  the  islands  situated  in  the  In- 
dian Ocean,  called  the  Spice  Islands,  or  Moluccas,  and  were  probably  conveyed  from 
them  in  the  most  distant  ages.  The  spices  which  Queen  Sheba  presented  to  Solomon 
were  nnlmown  in  Palestine,  and  probably  came  from  Ceylon  or  some  of  the  islands  to 
the  east. 

The  delicious  aromatics  of  tropical  regions  were  highly  prized  by  the  ancient  nations ; ' 
and,  besides  spices,  we  read  of  frankincense  and  myrrh,  from  the  East,  as  ranking 
among  their  most  esteemed  luxuries.    The  wealthy  Romans  indulged  in  these  to  an 
extravagant  degree  ;  as  navigation  and  the  means  of  intercourse  between  distant  na 
tiona  improved,  from  the  facility  of  transport,  they  found  their  way,  as  articles. of  tra^ 
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to  countries  very  remote  from  the  placet  of  their  prodaction :  and  the  inhabitants « 
of  the  northern  parts  of  Europe  shared  in  the  advantages  of  rais  commercial  spirit. 

2762.  On  the  use  of  foreign  spices,  we  may  quote  Dr.  Paris  in  his  work  *'  On  Diet.** 
"  These  were  not,"  he  observes,  "  intended  by  nature  for  the  inhabitants  of  temperate 
climes :  they  are  heating  and  highly  stimulant.  I  am,  however,  not  anxious  to  give 
more  weight  to  this  objection  than  it  deserves.  Man  is  no  longer  the  child  of  nature, 
nor  the  passive  inhabitant  of  any  particular  region :  he  ranges  over  every  part  of  the 
globe,  and  elicits  nourishment  from  the  productions  of  every  climate.  It  may  be,  there- 
fore, necessary  that  he  should  accompany  the  ingestion  of  foreign  aliment  with  foreign 
condiment.  Nature  is  very  kind  in  favouring  the  growth  of  those  productions  which 
are  most  likely  to  answer  our  local  wants.  Those  climates,  for  instance,  which  engen- 
der  endemic  diseases  are,  in  general,  congenial  to  the  growth  of  the  plants  that  operate 
as  antidotes  to  them.  But  if  we  go  to  the  East  for  tea,  there  is  no  reason  wby  we 
should  not  go  to  the  West  for  sugar.  The  dyspeptic  invalid,  however,  should  be  cau- 
tious in  their  use ;  they  may  afford  temporary  benefit  at  the  expense  of  permanent  mis 
chief.  It  has  been  well  said  that  the  best  quality  of  spices  is  to  stimulate  the  appetite, 
and  their  worst  to  destroy,  by  insensible  degrees,  the  tone  of  the  stomach.  The  intrin- 
sic goodness  of  meats  should  always  be  suspected  when  they  require  spicy  seasoning  to 
compensate  for  their  natural  want  of  sapidity."  \ 

Sbct.  II. — PBppiB  {Piper,  Linn.). 

2753.  This  is  a  well-known  spice  of  an  aromatic  odour,  and  an  extremely  pungent  and 
acrid  taste. 

2754.  Black  Pepper  {Piper  nigrum,  Linn.)  is  the  fruit  of  a  species  of  climbing  vine,  a 
native  of  the  East  Indies,  and  found  on  the  slopes  of  mountains  in  the  southern  parts 
of  both  peninsulas ;  it  is  also  cultivated  extensively  in  Malabar,  and  the  eastern  islands, 
Sumatra,  Java,  Borneo,  and  those  which  are  near.  It  was  formerly  known  only  as  the 
growth  of  these  countries,  the  whole  globe  being  supplied  from  them ;  but  it  has  been 
lately  introduced  into  Cayenne.  The  berries  grow  in  spikes  of  from  twenty  to  thirty, 
are  at  first  green,  and  when  ripe  they  are  of  a  bright  red  colour.  After  being  gathered, 
which  they  are  while  ffreen,  they  are  spread  out  on  mats,  with  their  skins  on,  and  dried 
in  the  sun :  thus  they  become  black,  and  more  or  less  shrivelled.  Those  whidi  are  least 
ripe,  and  in  the  fittest  state  for  gathering,  shrivel  the  least ;  but  when  they  are  more 
ripe,  they  often  shrivel  up  entirely,  or  contain  nothing  but  dust.  The  goodness  of  pep- 
per is  tried  by  rubbing  it  between  the  hands,  and  what  is  easily  reduced  to  powder  is 
unsound  and  bad. 

2755.  WkUe  Pepper  is  not  the  produce  of  a  separate  plant,  as  was  once  supposed,  but 
IS  made  from  the  black,  by  steepmg  it  in  lime  and  water  and  rubbing  it  between  the 
hands  till  the  coats  come  off,  the  powerful  acrid  oil  residing  chiefly  in  Uie  skins.  As  it 
is  only  the  best  grain  that  will  bear  this  operation,  the  white  pepper  is  the  soperioi 
kind,  and  fetches  a  'higher  price ;  it  is,  of  course,  milder  than  the  bteok,  and  is  much 
prized  in  China,  but  little  of  it  is  brought  to  England.  Pepper  is  sometimes  sold  in  the 
shops  ground,  and  then  it  is  often  sophisticated,  the  bfaick  with  burned  bread,  and  the 
white  with  rice  flour. 

2756.  Pepper  is  very  generally  employed  as  a  condiment,  and,  from  its  promoting  the 
secretion  of  the  gastric  juice,  it  aids  the  digestive  powers  of  the  stomach,  sometimes 
rendered  necessary  in  our  artificial  mode  of  living ;  but,  even  in  small  quantities,  it  is 
hurtful  in  inflammatory  habits.  The  quantity  of  pepper  imported  into  Europe  is  quite 
enormous. 

2757.  According  to  the  analysis  of  Pelletier,  pepper  contains  a  peculiar  substance 
c^Wed  mperina,  a  concrete  acrid  oil,  a  volatile  oil,  starch,  malic  and  uric  acids,  and  lig- 
nin.  The  oil  of  pepper  is  too  pungent  to  be  tasted ;  applied  to  the  skin,  it  reddens  and 
inflames  it :  from  which  we  may  comprehend  the  effect  upon  the  palate  and  stomach. 

2758.  I^mg  Pepver  is  produced  by  a  different  plant  {Piper  longunt),  growing  in  the 
same  countries.    It  is  less  aromatic  than  the  black,  but  the  oil  is  still  more  pungent. 

2759.  Cayenne  Pepper  is  a  very  different  substance,  and  is  the  most  heating  and  stim- 
ulating spice  with  which  we  are  acquainted,  being  extremely  pungent  and  acrid,  setting 
the  mouth,  as  it  were,  on  fire.  It  is  powder  prepared  from  several  varieties  of  the  cap- 
sicum, which  are  annual  plants,  natives  of  both  the  Indies,  where  they  are  used  in  laige 
quantities  both  with  vegetable  and  animal  food,  and  from  these  countries  we  have  bm 
rowed  their  use. 

There  are  three  varieties  of  capsicum,  all  natives  of  tropical  climates,  but  which  have 
been  so  far  naturalized  in  this  countTy  as  to  bear  in  the  open  air  in  summer.  Guinea 
pepper  {C.  annum)  was  introduced  into  England  from  India  so  early  as  1548.  The  plant 
rises  about  two  feet,  and  has  white  flowers  succeeded  by  pods,  which,  when  ripe,  are 
yellow  or  red.  Cherry  pepper  (C  cerasiforme)  was  brought  from  the  West  Indies  in 
1759.    It  is  very  like  the  fast,  only  its  pods  are  generally  round,  like  cherries.    Bell 

epper  (C  matum)  produces  the  largest  pods,  and  is,  therefore,  generally  preferred. 

^he  pods  of  all  these,  when  ripe,  are  extremely  hot  in  their  taste  ;  and  when  in  theif 
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gieen  st&te  they  are  used  as  a  pickle,  and  called  ckiUus  with  us.  When  ripe,  they  are 
ground  into  the  condiment  called  Cayenne  pepper ;  hut  the  best  of  this  we  haye  from  the 
West  Indies  ready  prepared,  and  it  is  made  from  the  C.  haecahtmy  or  Itird  pepper^  so  called 
because  much  eaten  by  birds,  as  hens  and  turkeys,  which  are  extremely  fond  of  it.  Tlie 
East  Indian  Cayenne  is  prepared  in  a  very  careless  manner,  and  has  often  a  dirty  brown 
colour.  To  improve  the  colour,  by  making  it  red,  a  colouring  substance  is  sometimes 
added,  and  Accum  has  stated  that  he  had  detected  red-lead,  which  is  a  poison.  With 
as,  capsicums,  or  chillies,  are  ripe  in  September  or  October,  and  the  pods  are  easUy  pound- 
ed in  a  mortar,  after  being  dried  before  the  fire.  They  may  be  purchased  in  Covent 
Garden  market.  About  one  fourth  their  weight  of  salt  is  mixed  with  them  in  the  mor- 
tar to  prevent  the  dust  getting  to  the  eyes.  Dr.  Kitchener  states  that  this  is  the  only 
way  to  have  genuine  Cayenne,  and  that  the  English  has  a  finer  flavour  than  the  foreigiit 
though  not  half  the  beat. 

2760.  Tide  powerful  spice  has  become  a  necessary  article  at  tabUt  and  is  much  esteemed 
for  its  flavour,  and  the  quality  which  it  is  supposed  to  possess  of  promoting  the  diges- 
tion of  fish  and  other  kinds  of  food.  But  it  may  be  doubtful  if  the  practice  is  conducive 
to  health ;  for,  though  Cayenne  pepper,  like  highly-flavoured  Indian  soys,  may  occasion- 
ally assist  digestion,  it  would,  perhaps,  be  better  that  invalids,  should  abstain  from  food 
requiring  a  vigorousastomach,  than  to  employ  artificial  stimulants. 

2761.  The  dish  called  Man-dran  in  the  West  Indies,  which  is  resorted  to  for  exciting 
an  appetite,  and  which  is  said  to  be  sure  to  do  so  in  the  most  languid  state  of  the  digest- 
ive organs,  is  a  mixture  of  bird  pepper,  shallots  or  onions  cut  small,  a  little  lime  juice, 
Madeira  wine,  and  sliced  cucumbers. 

Sect.  III.— cinnamow  (Laurtis  Cinnamomum,  Linn.). 

3762.  This  is  the  inner  bark  of  a  tree,  a  native  of  Ceylon,  and  several  countries  in  the 
East,  as  China,  Borneo,  &c.,  but  it  is  now  cultivated  in  the  West  Indies  and  South 
America.  It  has  also  been  lately  planted  in  Egypt,  and  appears  to  succeed.  The  cin- 
namon-tree grows  to  the  height  of  twenty  feet ;  but  when  cultivated  for  the  sake  of  the 
spice  it  is  not  allowed  to  attain  its  full  size,  but  is  lopped  close  to  the  ground  when* 
about  ten  feet  high,  with  a  stem  one  or  two  inches  in  diameter.  New  branches  shoot  up 
from  the  roots,  and  these  shoots  are  cut  when  from  half  an  inch  to  three  quarters  of  an 
inch  in  thickness,  and  in  length  from  two  to  three  feet.  The  fragrant  bark  is  protected 
by  a  tasteless  cuticle,  and  after  this  is  stripped  off  the  bark  is  dried,  which  makes  it 
phrivel  up  and  assume  the  quill  form  in  which  it  is  imported,  and  the  smaller  pieces  are 
put  within  the  larger.  The  best  is  scarcely  thicker  than  paper,  and  in  long  pieces, 
of  a  light  yellow,  bordering  upon  fawn  brown,  a  dark  colour  being  a  mark  of  inferiority. 
Its  odour  is  very  fragrant ;  its  taste  is  agreeable  and  highly  aromatic,  hot,  but  not  toe 
pungent  to  be  borne  upon  the  tongue,  and  without  any  bitterness. 

2763.  Cinnamon  easily  communicates  its  agreeable  flavour  to  any  o^her  substance* 
and  hence  it  is  much  employed  in  the  most  delicate  preparations  of  the  cook  and  con- 
fectioner. 

3764.  An  essential  oil  is  distilled  from  it  in  the  countries  where  it  grows ;  but  very 
little  of  this  is  contained  in  the  bark  as  we  have  it.  This  oil  is  very  pungent,  and  is 
heavier  than  water ;  it  is  extremely  dear.  The  best  cinnamon  comes  from  Ceylon, 
where  a  greater  quantity  grows  than  in  any  other  part  of  the  world  ;  and  the  property 
of  all  the  cinnamon-trees  there  is  retained  by  our  government,  though  the  regulations 
by  which  the  preparation  of  their  produce  for  market  was  limited  and  restricted  are 
now  relaxed :  some  of  the  Chinese  is  also  very  good,  but  generally  it  is  inferior ;  the 
Cayenne  is  thicker,  but  not  so  good  *,.  that  from  Brazil  is  the  worst. 

2765.  Cassia  is  a  hark  brought  chiefly  from  China  and  Ceylon,  possessed  of  Iho  uaual 
properties  of  cinnamon,  and  was  once  supposed  to  be  the  produce  of  another  tree ;  but 
it  is  now  certain,  from  the  observations  of  Mr.  Marshall,  that  it  is  only  the  bark  from 
the  trunk  and  larger  branches  of  the  cinnamon-tree  :  it  is  of  a  flat  shape,  much  thicket 
and  has  the  mucous  integument  of  the  bark  remaining,  which  is  cleared  off  from  the 
proper  cinnamon.  It  has  the  same  qualities  of  cinnamon^  only  in  an  inferior  degree. 
According  to  Vauquelin,  cinnamon  contains  volatile  oil,  tannin,  mucilage,  a  vegeto-ani- 
mal  colouring  matter,  an  acid,  and  woody  fibre.  The  oil  of  cinnamon  is  prepared  chiefly 
from  cassia  and  from  the  chips  of  cinnamon :  eighty  pounds  yield  about  two  ounces  and 
a  half  of  the  oil,  worth  in  England  a  guinea  per  ounce. 

SacT.  rv.— 0L0VE8  {Eugenia  Caryophillaia). 

2766.  Cloves  are  the  fruit,  or,  rather,  the  calyx  of  the  unexpanded  flowers  of  the 
clove-tree.  Their  name  in  French  is  clou^  a  nail,  from  their  resemblance  to  one,  and 
hence  our  term  "  clove." 

2767.  The  tree  is  a  native  of  the  Malacca  Islands,  where  they  were  originally  found 
by  the  Portuguese  in  1511,  the  date  of  their  introduction  into  Europe.  The  Dutch,  on 
gaining  possession  of  the  Spice  Islands,  endeavoured  to  secure  a  monopoly  of  cloves ; 
and  with  the  view  of  confining  the  cultivation  of  the  tree  to  Amboyna,  the  seat  of  their 
power,  they  bribed  the  surrounding  chiefs  to  cut  down  all  the  clove-trees  to  the  other 
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islands.  As  these  contracts  still  exist,  a  military  officer  with  a  par^  of  soldiers  annft- 
ally  visit  eveiy  place  with  axes  to  destroy  the  yoon^f  trees,  which  spring  ap  in  aston- 
ishing ahundanee.  Sir  Stamford  Raffles  describes  the  clove  as  a  tree  of  noble  height, 
somewhat  like  the  bay,  and  composing,  by  the  beauty  of  their  form,  the  laxuriaoce-  of 
their  foliage,  and  the  spicy  fragrance  with  which  they  perfome  the  air,  some  of  the  most 
delightfhl  objects  in  the  world.  The  best  variety  of  the  Amboyna  clove,  called  the 
niyo/  elaifet  is  scarce.    It  is  smaller  and  blacker  than  the  other  kinds. 

8768.  Bat,  notwithstanding  this  conduct  of  the  Dutch,  cloves  are  now  cultivated  m 
other  parts  of  the  world.  The  French  introduced  them  at  Mauritius,  Bouihon,  Cayenne, 
and  Martinique,  and  they  have  since  been  carried  to  St.  Kittys,  St.  Vincent^s,  and  Trini* 
dad.  The  trees  live  twenty-four  years,  and  bear  from  six  to  twenty  years.  After  the 
cloves  are  collected  in  the  green  state,  they  are  dried  quickly  by  exposure  to  heat  and 
smoke,  untU  they  appear  of  a  deep  brown  colour ;  after  which  the  drying  is  completed 
in  the  sun.    Those  dried  wholly  in  the  sun  are  the  best. 

8769.  Clovet/orm  one  of  the  most  agreeable  of  ail  the  apices f  and  are  much  employed  in 
flavouring  many  dishes,  preserves,  liqueurs,  &c.  They  contain  a  considerable  quantity 
of  essential  oil  of  a  rerf  pungent  quality,  in  which  their  efficiency  consists,  and  this  is 
procured  by  distillation ;  it  is  said  that  the  Dutch  sometimes  extract  part  of  this  oil, 
and  then  mix  the  deteriorated  cloves  with  fresh  ones,  from  which  they  imbibe  some  of 
what  they  contain.  Cloves  are  also  very  liable  to  imbibe  water,  which  increases  their 
weight 

8770.  CUnes  are  employed  more  for  their  flavour  than  for  their  medicinal  qualities , 
but  they  are  likewise  very  powerful  stimulants  of  the  stomach,  and  are  used,  but  with 
caution,  in  conjunction  with  bitters.  They  yield  their  medicinal  and  other  qualities  to 
water  and  to  alcohol. 

3771.  According  to  Tromsdorff,  1000  parts  of  cloves  contain  180  of  volatile  oQ ;  40 
extract  scarcely  soluble ;  130  gum ;  60  resin ;  280  woody  fibre ;  and  180  water.  The 
volatile  oil  of  cloves  might  be  advantageously  employed  instead  of  the  dried  clove  in 
culinaiy  processes. 

Sbct.  T. — Nurmo  {Myristiea  MoscJuUa). 

2772.  This  is  also  a  native  of  the  Spice  Islands,  the  Moluccas,  and  the  monopoli2ing 
spirit  of  the  Dntch  was  long  enabled  to  keep  the  cultivation  of  it  to  themselves  by  ex- 
tirpating it  from  dl  the  islands  except  Banda,  where  it  is  chifly  grown,  the  whole  of 
the  plantations  being  in  the  possession  of  their  government.  But  while  the  English 
had  possession  of  the  Spice  Islands,  plants  were  carried  to  Penang  and  Bencoolen, 
where  they  now  flourish,  and  produce  a  considerable  quantity  of  nutmegs.  Sir  Stamford 
Raffles  states  that  they  are  also  largely  cultivated  in  Sumatra.  Attempts  have  likewise 
been  made  to  introduce  them  into  the  West  Indies,  not  altogether  without  success.  The 
tree  is  not  unlU[e  the  pear.    It  bears  fruit  all  the  year  round. 

271^.  7^  exterior  part  of  the  fruit  is  a  pulpy  substancst  sometimes  brought  to  table  in 
India  as  a  preserve ;  withm  this  is  a  thin  shining  black  shell  surrounded  by  membran- 
ous layers,  which  constitute  another  of  our  spices,  the  Mace,  and  within  the  shell  is 
the  nutmeg.  To  prepare  them,  the  pulp  is  cleared  off,  and  the  mace  separated  by  a 
knife ;  the  nuts  are  then  dried  in  the  sun,  and  afterward  by  the  fire ;  by  this  the  shell 
becomes  brittle,  and  the  kernel  within  shrinks,  which  admits  of  the  nuts  being  broken 
without  injuring  the  nutmeg.  They  are  then  soaked  in  sea  water,  and  impregnated 
with  lime  to  destroy  the  vegetating  power  and  keep  away  insects ;  but  Mr.  Crawford 
observes  that  the  natives,  if  left  to  themselves,  transport  them  in  the  shell,  which  is  bv 
far  the  best  mode. 

2774.  There  are  two  sorts  of  nutmeg ;  one  wild,  which  is  longer  oval-shaped,  and  much 
inferior :  the  cultivated  nutmeg  is  nearly  round :  the  best  are  firm,  hard,  and  of  an 
unctuous  consistence,  the  odour  strong,  aromatic,  and  agreeable ;  taste  hot  and  acrid. 
When  cut  across,  they  appear  full  of  dark  veins,  which  contain  much  volatile  oiL 

2775.  This  oU  is  yielded  by  distiUalion,  and  it  possesses  the  flavour  of  the  nutmeg  in 
perfection,  two  drops  being  nearly  equal  to  a  pound  of  the  powder;  this  is  made  from 
the  broken  kernels ;  and  it  is  said  that  the  nutmegs  are  sometimes  punctured  and  boiled 
for  the  purpose  of  extracting  the  o3,  the  holes  being  filled  up  with  sassafras :  it  is  one 
of  the  few  oils  of  tropical  climates  that  are  lighter  than  water.  It  is  employed  in 
medicine. 

2776.  The  nutmeg  is  much  used  as  a  condiment ;  but  Dr.  A.  Thomson  observes  that,  if 
taken  in  large  quantity,  it  is  found  to  have  narcotic  effects,  and  to  produce  symptoms 
indicating  great  determination  to  the  head,  on  which  account  it  should  be  cautiously 
«sed  in  apoplectic  and  paralytic  habits. 

8777.  The  analysis  of  M.  Bonastre  shows  nutmeg  to  contain^  in  100  parts,  24  of  an  insol- 
idde  white  matter  (stearin);  7-6  of  an  insoluble  coloured  butter  (elain);  6'2  of  a 
volatile  oil ;  0-6  of  an  acid ;  2-4  of  fecula ;  1-2  of  gum ;  and  58-0  of  ligneous  matter. 

Sbct.  YI. — macb. 
9^^.  Maes  u  the  reddish  memhrane  surrounding  the  shell  which  contains  the  nvtmMg.    It 
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lb  itne^  previooB  to  packing  tight  in  bags.  Its  general  qualities  are  the  same  as  those  of 
natmeg ;  it  has  an  agreeable  aromatic  odoar,  and  a  4)ot,  biting  taste.  According  to  Ifr 
Henry,  it  contains  a  small  quantity  of  volatile  oil ;  a  large  quantity  of  a  yellow,  odor 
ous,  fixed  oil,  soluble  in  ether,  but  insoluble  even  in  boiling  achohol ;  a  nearly  equai 
quantity  of  a  red,  odorous,  fixed  oil,  sduble  both  in  ether  and  aloohol;  a  gummy 
matter  iorming  nearly  a  third  of  the  weight  of  the  mace ;  and  a  small  quantity  of  woody 
matter. 

Sbct.  YII.— oxnoxb  {Zingiber  OficinaU,  Linn.). 

2779.  Ginger  is  the  tuber,  or,  rather,  the  rhizome,  of  a  plant  which  is  a  native  of  the 
mountain  of  Gingi  in  Hindostan,  whence  the  name.  It  was  carried  from  India  to  Cay- 
enne and  the  West  Indies,  where  the  greatest  part  of  the  ginger  of  Europe  is  cultivated. 
Hiere  are  two  kinds  of  ginger,  but  the  difiSsrence  consists  chie^y  in  the  mode  of  pre 
paring  it.  Wkiig  ginger  consists  of  the  best  pieces,  of  which  the  outer  skin  has  been 
scraped  ofif;  they  are  then  well  washed  and  dried  in  the  sun :  it  breaks  with  a  fibrous 
finactore,  and  is  the  strongest  and  best  flavoured:  good  ginger  should  be  compact  and 
heavy.  BUek  ginger  is  the  inferior  kind,  which  has  on&  been  scalded  before  it  was 
dried. 

3780.  Ginger  is  one  of  the  most  agreeable  and  wholesome  spices :  it  is  much  used  in 
culinary  operations,  and  fikewise  in  beer  and  other  beverages.  It  is  stimulating  to  the 
digestive  organs,  and  is  less  hurtful  than  pepper  *,  bat,  Uke  all  excitants,  it  should  be 
uMd  with  great  moderation.  The  constant  use  of  anv  kind  of  spices  is,  as  we  have 
stated,  to  lessen  in  time  the  nervous  irritability  and  weaken  the  digestive  function ;  for 
this  reason,  gingerbread,  which  contains  a  great  deal  of  ginger,  is  very  iiyurious  to  the 
stomachs  of  cbSdren.  As  a  medicine  it  is  occasionally  highly  useful ;  and  an  easence 
or  essential  oil  of  ginger  is  prepared  as  a  more  convenient  mode  of  allying  it. 

8781.  Pruerved  gingtr  comes  to  os  from  the  West  Indies.  It  is  made  by  scalding  the 
roots  when  they  are  green  and  fuffl  of  sap  *,  then  peeling  them  in  cold  water,  and  putting 
them  into  jars  with  a  rich  sirups  in  which  slate  we  receive  them.  It  shoi^d  be  chosen 
G[  a  bright  yellow  colour,  with  a  little  transparency :  what  \%  dark-coloured,  fibrous,  and 
Btringjr  is  not  good. 

Ginger  roots,  fit  for  preserving,  and  in  sise  equal  to  West  Indian,  have  been  produced 
is  the  Royal  Caledonian  Horticiutural  Garden  in  Edinburgh. 

When  analyzed,  ginger  i*  found  to  consist  chiefly  of  starch ;  besides  which  it  contains 
a  resin  soluble  in  ether,  another  insoluble,  a  volatile  oil,  a  vegeto-amimal  matter, 
acetic  acid,  potash,  gum,  sulphur,  and  ligoin.  The  pungency  consists  in  the  oleo-resm 
«sombined  with  the  starch. 

Skct.  YIII. — ALLSPICE,  rxMBNTo,  OB  JAMAICA  PEPPCB  {Eugcjua  Pinunto,  Linn.)* 

2782.  This  weU-known  and  useful  spice  is  the  beny  of  a  handsome  tree  that  grows 
to  the  height  of  twenty  feet  in  the  West  Indies  and  South  America.  It  belongs  to  the 
natural  order  of  the  Myrtace«,  and  as  it  grows  spontaneously  in  Jamaica,  the  seeds  are 
supposed  to  be  sown  by  birds.  The  fruit  is  not  suflered  to  ripen,  but  is  gathered  while 
yet  0reen ;  when  dried  in  the  sun  it  becomes  black.  It  is  less  expensive  than  the  Orient- 
al spices,  and,  as  it  combines  the  flavour  of  cinnamon,  nutmeg,  and  cloves,  it  is  known 
here  popularly  by  the  name  of  aUspke.  It  is  a  very  agreeable  aromatic,  and  is  consid- 
ered as  the  most  mild  and  innocent  of  the  common  spices ;  henco  it  is  much  employed 
for  domestic  purposes. 

Its  acOoe  frincipU  resides  tm  an  essential  oU,  which  it  gives  out  readily  to  water  and 
spirit  The  essential  oil,  or  essence  of  allspice,  is  of  a  deep  reddish-brown  colour,  and 
extremely  pui^eat ;  a  few  drops  is  suflloient  to  give  a  flavour  to  gravy,  4Nr  to  mulled 
wine. 

The  best  pimento  is  from  Jamaica ;  an  inferior  and  larger  kind  grows  in  Tobago. 

It  may  be  proper  to  observe  that  it  is  the  practice  of  London  shops  to  sell  what  they 
call  mixsd  sjfks,  which  consists  of  a  portion  of  all  tbe  above-mentioned  spices  ground  to- 
gether; this  is  much  used  about  Christmas  tine,  and  is  oonvenient  for  many  purposes 

Sbct.  IX.— -lbmon  Aim  obanob  pbbl. 

2783.  Among  the  aromatic  condiments  may  liketeise  be  reckoned  the  rinds  of  the  lemon  and 
orange,  called  lemon  and  orange  peel,  which  owe  their  high  flavour  to  the  essential  ofl 
they  contain,  which  is  extracted  and  sold  as  the  essence  of  lemons  and  oranges ;  a  few 
dro^  of  this  essential  oil  is  equally  efllcacious  with  the  peel  itself,  and  has  the  advas 
tage  of  being  easily  preserved,  whereas  tbe  peel,  when  dried,  loses  mo$t  of  its  fiavom 
is  time,  from  ^he  essential  oil  escaping. 
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ON  THE  VARIOUS  BEVERAGES  USED  IN  THE  BRITISH  ISLE9 

CHAPTER  I. 

WATSR. 
SiCT.  I— INTBODVCTOBT  OB8BBTATIOK8* 

2784.  In  the  fbllowing  account  of  water,  we  propose  to  confine  oorselves  chiefly  to  thff 
consideration  of  those  properties  which  relate  to  its  use  as  a  beverage,  either  alone,  or  as 
an  ingredient  in  the  preparation  of  the  various  kinds  of  drink  which  we  shall  describe  , 
and  to  its  employment  in  the  culinary  art. 

2785.  As  a  heterage,  the  qualities  of  water  differ  matertaUy ;  every  one  is  sensible  of  the 
great  difference  between  that  of  a  soft  and  dear  spring,  and  that  of  a  stagnant  poo] ;  and 
persons  much  accustomed  to  this  simple  beverage  can  distinguish  flavours  in  it  which 
are  not  sensible  to  others.  The  value  of  purity  in  water  is  universally  admitted,  but 
it  requires  to  be  explained  in  what  that  purity  consists ;  for  it  can  be  shown  that  water 
absolutely  pure  is  not  the  fittest  for  many  purposes.  All  water,  in  a  natural  state,  is 
impregnated  with  a  certain  proportion  of  air,  which  is  highly  useful ;  and  of  many  other 
substances  found  more  or  less  in  water,  some  are  harmless,  while  others  are  extremely 
prejudicial. 

2786.  The  most  general  distiviction  ofvfoter  is  into  hard  and  softf  and  both  the  cook  and 
the  laundress  may  practically  be  good  judges  of  these  properties ;  yet  we  do  not  consider 
it  sufiicient  to  possess  this  merely  practical  knowledge ;  we  shall  therefore  enter  more 
minutely  into  the  natural  history  and  details  respecting  a  liquid  in  such  universal  use, 
and  of  such  serious  importance  to  the  health  and  comfort  of  families. 

2787.  With  this  view,  we  propose  first  to  inquire  into  the  chemical  nature  of  water  as 
a  liquid  body,  and  we  will  afterward  examine  the  properties  of  the  several  kinds  which 
are  obtained  from  difi^rent  sources,  and  which  are  found  in  various  situations  in  the 
earth ;  to  which  will  be  added  instructions  as  to  the  best  modes  of  supplying  and  pre- 
serving it. 

SbCT.  II. — OF  THE  COUPOSITION  AND  GENERAL  PBOPEBTIES  OF  WATEB. 

2788.  In  order  to  have  a  clear  idea  of  the  nature  of  water,  we  must  take  a  view  of  its 
chemical  constitution. 

2789.  Water  was  long  considered' as  one  of  the  natural  elements^  and,  consequently,  was 
supposed  to  be  simple,  and  incapable  of  bnng  decomposed,  or  separated  into  other  sub- 

•  stances.  The  discoveries  of  chemistry,  however,  have  proved  that  this  fluid  is,  in  fact,  a 
chemical  combination  of  two  kinds  of  gas,  or'  air,  which,  of  themselves,  are  invisible. 
The  nature  of  these  gases  has  been  mentioned  in  Book  III., "  On  Ventilation  ;^'  but  as  a 
certain  degree  of  repetition  is  unavoidable  in  a  work  like  the  present,  it  will  be  proper 
to  speak  of  them  again  as  the  elements  of  water. 

2790.  The  two  gases  of  which  water  is  composed  are  oxygen  amd  hydrogen.  Oxygen  ts 
that  gas  which  we  formerly  stated  to  enter  into  the  composition  of  the  atmosphere 
which  we  breathe,  and  without  which,  indeed,  life  could  not  be  supported ;  hydrogen  is 
an  inflammable  body,  and  is  the  basis  of  the  gas  now  so  much  employed  in  lighting  oui 
(streets.  But  water  is  not  a  mere  meehanieal  mixture  of  these  two  kinds  of  air,  for  if  a 
portion  of  each  of  them  be  merely  introduced  into  one  vessel,  water  will  not  be  the  re- 
sult. In  order  to  produce  the  flaid  we  are  treating  of,  these  gases  must  be  united  in 
what  is  termed  a  chemical  mode,  that  is,  by  a  particular  and  intimate  union  very  differ- 
ent from  simple  mixture.  There  is  no  doubt  that  water  is  thus  formed  daily  by  many 
natural  processes,  some  of  which  ars  connected  with  mete(|rological  phenomena.  The 
foct  of  the  composition  of  water  was  first  shown  by  Mr.  Cavendish,  who  demonstrated 
it  by  burning  oxygen  and  hydrogen  gases  in  a  dry  glass  vessel,  by  which  a  quantity  of 
pure  water  was  generated  exactly  equal  in  weight  to  that  of  the  gases  which  had  dis- 
appeared. 

2791.  By  ingenious  experiments^  waXtr  can  be  separated  into  its  elementary  constitucnU^ 
oxygen  and  hydrogen;  and  by  another  process  these  very  constituents  can  be  made  to 
re-unite,  and  form  the  same  quantity  of  water  as  was  decomposed.  There  is,  therefore* 
no  opinion  in  natural  philosophy  better  established  than  that  water  is  a  compound  body, 
and,  consequently,  that  it  cannot  be  ranked  among  the  elements. 

When  we  speak  of  the  general  properties  of  water  as  a  body,  we  allude  only  to  water 
which  is  absolutely  pure,  and  unmixed  with  anv  other  matter  whatever. 

2792.  Although  pure  water  is  composed  of  two  gaseous  bodies^  yet  there  is  no  variety  in  iu 
composition;  that  is,  a  given  quantity  of  water  has  not  at  one  time  more  oxygen,  and  at 
another  more  hydrogen,  but  the  proportion  of  these  constituents  is  always  precisely  the 
•ame.  namely,  eight  parts,  by  weight,  of  oxygen,  and  one  of  hydrogen.    Neither  is  pur» 


WATEB.  925 

r,  4a  itself,  liable  to  any  change  whateyer ;  when  its  elements  have  once  fairly  united 
to  form  a  liquid,  they  cannot  be  separated  or  altered  in  any  manner  without  the  liquid 
entirely  losing  all  its  properties ;  in  short,  by  no  longer  existing  as  water.  Why,  thon, 
it  may  be  asked,  do  we  bear  of  different  kinds  of  water  1  If  water  be  unchangeable, 
what  distinctions  can  be  made,  or  how  can  various  specimens  of  water  have  difierent 
qualities,  as  bard,  soil,  and  so  on  1  The  answer  to  these  questions  will  form  the  subject 
of  the  following  pages.  And  first  we  shall  describe  the  properties  of  water  as  a  body, 
independently  of  every  kind  of  mixture  with  any  other  substance,  or  contaminations  of 
«ny  kind. 

2793.  Wkier  is  volatile,  that  is,  it  is  capable  of  being-converted  into  vapour.  If  a  ves- 
sel containing  water  be  exposed  to  the  air,  the  water  gradualljr  lessens  in  quantity,  and, 
at  length,  disappears  altogether.  This,  in  familiar  language,  is  said  to  be  the  drying  up 
of  the  watery  but  the  fact  is,  the  water  has  insensibly  been  converted  into  invisible 
vapour,  which  has  mingled  with  the  atmosphere.  This  is  called  evaporation ;  not  a  par- 
ticle of  the  water  is  lost,  but  the  whole  has  dissolved  in  the  air,  to  return  one  day  in  the 
form  of  rain. 

2794.  We  have  already  shown  (in  Cbap.  I.,  Book  I.,  "  On  Heat")  that  water  boils,  or  is 
converted  into  steam,  when  it  is  heated  to  212^  in  the  ordinary  pressure  of  the  atmo- 
sphere, that  is,  when  the  barometer  stands  at  30  inches ;  water  cannot  be  made  any 
hotter  in  open  vessels,  because  the  steam  carries  off  the  beat'.  If  salt  be  added  to  water, 
it  is  capable  of  being  heated  to  a  degree  higher  than  212*',  in  proportion  to  the  strength 
of  the  brine. 

2795.  BiU  water  may  be  heated  to  a  much  higher  degree  in  closed  vessels,  where  the  steam 
is  confined  so  as  to  exert  a  great  pressure  upon  the  surface  of  the  water ;  or  the  steam 
may  thus  be  prevented  from  forming ;  but  in  that  case  it  is  requisite  that  the  vessels 
should  be  extremely  strong,  or  have  a  safety-valve,  otherwise  there  is  danger  of  their 
bursting.    The  digesters  for  dissolving  meat  and  bones  are  made  upon  this  principle. 

2796.  We  may  here  refer  the  reader  to  what  we  have  said  in  Chap.  I.,  Book  I.,  "  On 
Heat,"  for  many  details  connected  with  the  beating  of  water. 

2797.  Steam  is  condensed  again  into  water  by  cold :  if  deprived  of  the  heat  which  made 
It  steam,  it  returns  to  its  former  liquid  state.  On  these  two  processes,  the  conversion 
of  liquids  into  the  elastic  form;  and  condensing  them  by  means  of  cold  into  the  liquid 
form  again,  the  art  ofdistHUng  depends. 

2798.  Water  is  so  bad  a  conductor  of  heat  that  it  was  supposed  by  Count  Rumford  to  be 
absolutely  a  non-conductor.  Ajid  although  late  experiments  have  shown  that  this  is  not 
actually  the  case,  yet  water  conducts  heat  so  imperfectly  that  the  count's  conclusion 
may  be  taken  as  true  for  practice  in  the  greater  number  of  ordinary  cases.  A  vessel  of 
water,  when  put  upon  the  fire,  is  heated  by  the  lower  stratum  of  water  expanding,  and 
becoming  specifically  lighter ;  hence  it  ascends  through  the  rest  to  the  top,  causing  an- 
other layer  to  take  its  place ;  this  becomes  heated  in  its  turn,  and  so  the  various  parti- 
cles of  water  transport  or  carry  the  heat  upward  by  their  motion. 

2799.  Water  becomes  solid,  or  is  converted  into  ice^  when  it  is  cooled  down  to  32^,  and 
the  ice  begins  to  be  formed  by  appearing  like  needles  crossing  each  other.  In  freezing, 
the  air  contained  in  water  is  excluded,  but  the  bulk  of  the  ice, being  greater  than  that  of 
the  water  which  has  been  frozen,  ice  is  specifically  lighter  than  water,  and  swims  upon 
it.    The  specific  gravity  of  ice  is  about  0  94 ;  that  is,  it  is  ^  lighter  than  water. 

2800.  Water,  in  freezing,  and  increasing  in  bulh,  expands  touk  great  force ;  and  hence  it 
frequently  bursts  very  strong  vessels  in  which  it  may  be  contained :  to  this  cause  must 
be  attributed  the  rupture  of  pipes  in  frosty  weather.  The  expansive  force  of  ice  in 
freezing  is  well  shown  in  an  experiment  made  by  Major  Williams.  A  bomb-shell,  thir- 
teen inches  in  diameter,  and  more  than  two  inches  thick,  was  filled  with  water,  and  the 
fuse-hole  plugged  up  with  an  iron  bolt :  thns  charged,  it  was  exposed  to  the  cold  of  a 
severe  frost,  and  the  consequence  was  that  the  bomb  burst  by  the  congelation  of  the 
water.  This  expansive  power  of  water  in  freezing  is  of  infinite  importance  in  the  prep- 
aration of  soils  by  the  disintegration  of  rocks,  and  the  pulverization  of  the  ground  after 
it  has  been  turned  up. 

2801.  Water  assumes  the  solid  form,  not  only  when  it  becomes  ice,  but  likewise  in  many 
cajses  where  it  combines  chemically  with  other  bodies ;  for  instance,  when  salts  crystal- 
lize from  their  solutions  in  water,  a  certain  portion  of  this  fluid  becomes  fixed,  and  ie 
called  the  water  of  crystallization :  a  familiar  example  of  this  may  be  given  in  the  slack- 
ing of  lime,  where  the  water  becomes  united  to  the  lime,  and  a  dry  powder,  called 
slacked  lime,  is  the  result,  and  which  always  contains  some  water  in  a  state  of  solidity 
this  kind  of  nnion  of  a  substance  with  water  is  called  by  chemists  a  hydrate. 

2802.  That  all  water  which  has  been  exposed  to  the  atmosphere  eontatTis  a  portion  of  oxt, 
which  it  has  absorbed,  may  be  shown  by  placing  this  fluid  under  the  receiver  of  an  air 
Dump  and  exhausting  it ;  the  air  will  be  seen  coming  out  of  the  water  in  numeroos 
nubbles.  But  this  air  may  also  be  driven  out  by  boiling ;  for  this  purpose  the  watei 
should  be  boiled  for  two  hours,  and  if  such  boiled  water  be  again  exposed  it  will  absorb 
air  as  before.    About  100  cubical  inches  of  Aprini;  water  afforded  two  cubical  i'achos  of 
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air,  which  consisted  of  ten  per  cent,  of  caibonic  acid,  and  the  rest  atmospheric  air^  tliai 
is  oxygen  and  nitrogen ;  bat  different  springs  vary  considerabiy  in  the  quantity  of  aii 
which  they  contain. 

Rain  water  contains  usually  3*&  per  cent,  of  air,  and  1  per  cent,  of  carbonic  acid  gaa. 
'Snow  water,  when  fresh,  has  no  air. 

2803.  Water  dbsorhs  various  gases  in  afferent  ftoportions.  Of  some  of  the  acid  gases 
it  takes  up  several  times  its  own  volume. 

2804.  Water  is  susceptible  of  compressum^  thougb  in  a  veiy  small  degree.  It  was  for- 
merly thought  to  be  absolutely  incompressible ;  and  it  may  be  still  considered  so  for  aD 
practical  purposes ;  but  it  was  shown  long  ago  by  Mr.  Canton,  and  more  lately  by  Mr. 
Perkins,  that  it  can  be  compressed  in  a  small  degree  by  applying  a  very  great  force :  it 
has  been  calculated  that,  by  a  pressure  equal  to  2000  atmospheres,  k  may  be  dimintshed 
fg  part  of  its  bulk,  though  (Ersted  considers  this  estimate  as  somewhat  too  great. 

8805.  Water  is  the  most  converaent  material  to  serve  as  a  standard  for  comparing  the 
weights  of  other  substances,  and  their  weighty  compared  with  an  equal  bulk  of  water,  is 
termed  their  specific  graoity ;  therefore,  in  making  tables  of  the  specific  gravity  of  van 
ous  substances,  water  stands  as  I  -000.  As  water  expands  with  heat,  and  contracts  with 
cold,  the  weight  of  a  cubic  foot,  or  any  other  measure  of  water,  must  be  somewhat  less 
in  warm  weather  than  in  cold ;  and  on  this  account,  when  it  is  spoken  of  as  a  standard, 
it  is  always  supposed  to  be  of  a  certain  fixed  temperature.  By  very  accurate  experi- 
ments made  lately,  in  consequence  of  the  act  of  Parliament  to  regiilate  weights  and 
measures,  it  has  been  ascertained  that  a  cubic  inch  of  distilled  water  at  the  tempera- 
ture of  62°,  barometer  30  inches,  weighs  252*458  grains.  An  imperial  pint,  at  the  same 
temperature  and  state  of  the  barometer,  weighs  twenty  ounces  avoirdupois.  Any  watet 
heavier  than  this  must  contain  some  other  substances,  and,  consequently,  be  less  pure. 
Water  is  816  times  heavier  than  atmospheric  air, 

2806.  Water  is  a  very  powerful  solvent ;  hence  it  is  very  important,  both  as  a  natural 
agent,  and  in  a  great  number  of  processes.  Substances  are  remarkably  distinguished 
as  they  are  soluble,  or  not,  in  water.  Frequent  mention  of  the  solubility  or  ins<^ubility 
of  substances  in  water  wiU  be  found  throughout  this  work. 

2807.  Water  absolutefy  pure  isp  perhaps^  neter  found  in  nature.  It  is  nearly  so  in  many 
instances ;  but  in  consequence  of  its  being  a  powerful  solvent,  it  soon  becomes  contam 
inated,  more  or  less,  by  foreign  substances.  The  purest  water  that  can  be  ibund  in  a 
natural  state  is  obtained  by  melting  snow  that  has  just  fallen  in  a  clean  vessel  at  a  dis- 
tance from  buildings,  or  by  collecting  rain  water  in  very  clean  vessels  at  a  distance  from 
houses.  But  the  chemist  finds  that,  even  then,  the  water  is  not  absolutely  pure ;  it  has 
received,  although  in  a  very  minute  quantity,  some  adventitious  matter  in  falling  through 
the  atmosphere ;  and  it  contains  a  portion  of  air,  which  may  be  separated  by  the  air- 
pump.  AU  the  varieties  of  water  which  are  found  on  the  surface  of  the  earth,  or  rising 
in  the  form  of  springs,  are,  as  we  might  expect,  still  more  impure,  containing  various 
substances  which  the  water  has  dissolved.  It  is  by  art  alone  that  we  can  c^ain  the 
purest  water :  to  procure  it  we  must  employ  distillation. 

2808.  Distilled  voaXer  is  the  yurest  state  in  which  we  know  this  fluid.  When  heat  is  ap- 
plied, the  pure  water  alone  rises  in  the  form  of  steam,  and  the  salts,  and  all  other  sub- 
stances, dissolved  in  it,  sometimes  in  very  minute  quantity,  will  not  rise  with  the  va- 
pour, but  remain  behind ;  and  thus  distillation  enables  us  to  free  water  from  any  con- 
tamination by  other  matters  which  it  may  contain. 

The  process  of  distillation  effects  no  change  whatever  in  the  water  itself;  it  merely 
separates  the  pure  fluid  from  its  impurities.  Water,  when  distilled,  is  quite  colourless^ 
beautifully  transparent,  entirely  void  of  taste  and  smell,  and  it  is  lighter  than  any  other 
water.  It  is  perfectly  soft ;  soap  dissolves  in  it  ccHupletely,  presenting  an  opaline  ap- 
pearance. 

2809.  Distilled  rooter  is  absolutely  unchangeable.  Time  has  no  efibct  upon  it,,  if  kept 
ever  so  long.  Notwithstanding  its  purity,  however,  it  is  little  used  except  for  medical 
purposes,  or  in  experiments,  partly  on  account  of  the  trouble  of  preparing  it,  and  partly 
because  the  process  'of  distillation  deprives  it  of  the  air  which  water  always  has  in  a 
natural  state,  and  which  is  essential  to  its  being  an  agreeable  beverage :  forwent  of  ^is 
air,  ttie  taste  of  distilled  water  is  vapid,  although  it  is  stated  by  some  physicians  to  b6 
mt  excellent  solvent  of  the  food. 

In  places  where  no  water  can  be  procured  but  which  contains  too  much  salts  to  be 
proper  for  drink,  recourse  may  be  had  to  distillation ;  but  then  it  wiU  be  proper  to  sufibr 
the  distilled  water  to  be  exposed  to  the  air  for  several  days  before  it  is  used,  and  to  agi- 
tate it  by  pouring  it  several  times  from  one  vessel  to  another,  to  fiicilitate  the  absoiiK 
tion  of  common  air,  and  restore  its  usual  taste. 

The  purest  distilled  water  is  obtained  from  rain  water,  and  when  it  is  required  te 
have  it  absolutely  pure  for  pharmacy,  or  very  nice  experiments^  it  is  usual  to  employ 
l^s  or  silver  vessels  for  the  distillation.  But  this  nicety  is  not  necessary  for  ordinary 
occasions :  any  tin  kettle  fitted  up  as  a  still  will  do  sufficiently  well,  and  any  one  at  a& 
acquainted  with  the  subject  may  easily  contrive  a  metiiod  of  having  a  constant  supply 
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•f  distilled  water  sufficiently  pare  b^r  mema  of  the  oommoii  kitohen  fire.  This  would  be 
extremely  easy  ia  a  kitchen  where  a  boiler  is  attached  to  a  range  or  grate ;  for  it  would 
only  require  to  have  a  pipe  from  the  top  of  the  boiler  leading  to  a  worm  plaoed  in  any 
ooayenient  situation,  and  passing  through  a  tub  or  cask  of  cold  water,  which  must  be 
remoTcd  when  it  gets  too  warm. 

Distilled  water  is  absolutely  necessaiy  in  the  oomposition  of  medicines,  since  impuri- 
ties which  might  be  of  no  detriment  to  water  for  ordinary  purposes  might  destroy  or 
i^jure  the  properties  of  certain  materials  in  pharmaceutical  preparations :  hence,  in  the 
"  Pharmacopeia,"  apothecaries  are  requested  to  use  only  distilled  water.  When  the 
water  to  be  distilled  contains  carbonic  acid,  if  the  temperature  be  low,  a  small  portion 
of  this  gas  passes  orer  with  the  steam,  and  is  found  in  the  water  when  condensed,  a 
circumstance  which  would  be  injurious  in  medicines :  for  instance,  if  distilled  water 
were  used,  as  it  always  ought,  for  diluting  solutions  of  subacetate  of  lead,  or,  as  it  is 
called,  sugar  of  lead,  a  cloudy  precipitate  would  be  seen,  owing  to  the  formation  of  car- 
bonate of  lead,  which  would  render  this  preparation  less  eflbctive  as  a  lotion ;  but  if  dis- 
tilled water,  perfectly  pure,  be  employed,  no  such  precipitate  occurs.  This  is  the  rea- 
son why  the  apothecary  tim)W8  away  the  first  tenth  of  the  product  in  distillation ;  but 
for  the  purposes  of  drink,  this  Tory  minute  portion  of  carbonic  acid  would  be  no  detri- 
ment whatever.  The  distillation  should  not  be  carried  on  till  all  the  water  in  the  still  be 
driven  off,  because,  when  it  is  reduced  to  within  about  four  tenths,  a  decomposition  of 
the  substances  left  is  apt  to  take  place,  and  a  disagreeable  taste  communicated  to  the 
product,  which  would  defeat  the  desired  object. 

S810.  Wo/er,  in  the  orimtry  $taie,  contains,  besides  common  air,  a  small  quantity  of 
another  gas,  the  carbonic  acid  gas,  which  we  also  mentioned  under  "Ventilation,"  and 
which  we  shall  again  have  occasion  to  speak  of  under  "  Fermentation."  This  ^as,  whi<^ 
assists  in  giving  a  brisk  taste  to  spring  water,  distillatton  drives  off;  and  this  is  likewise 
restored  by  exposure  for  a  short  time. 

SbCT.  III. — RAIN  WITBR. 

3SU.  lUin  water  U  ike  next  m  purt/y  to  iistilUi  looter :  and  it  is  the  pur    t,  and,  01 
course,  the  softest,  of  any  natural  water. 

2812.  The  origin  of  rem  is  water  which  is  evaporated  from  the  sea  ard  laa  By  the 
heat  of  the  sun  this  liquid  rises  in  vapour,  and  after  ascending  to  the  higher  ^gions  of 
the  atmosphere,  where  constant  cold  prevails,  it  is  condensed  into  mist,  which  appears 
to  us  as  clouds ;  these  float  in  the  air  as  long  as  the  temperature  remains  the  same,  but 
when  they  enter  currents  of  colder  wind,  or  are  afibcted  by  electricity,  they  are  farther 
condensed  into  minute  drops  of  water,  which  ultiruately  unite  together  and  descend  as 
rain.  One  might  expect  that  rain  water,  falling  ir  .^mediately  from  the  clouds,  should  be 
absolutely  pure,  and  entirely  l^ee  ftom  all  other  matter.  This,  however,  is  not  exactly 
the  case.  It  always  contains  a  certain  proportion  of  coounon  air  and  of  carbonic  acid 
gas,  which,  however,  are  useful,  and,  as  we  have  stated  above,  are  the  cause  of  its 
agreeable  taste.  But  rain  water,  even  when  collected  with  the  utmost  care,  is  said  by 
chemists  sometimes  also  to  exhibit  traces,  though  very  slight,  of  muriatic  and  nitric 
acids,  iogether  with  carbonate  of  ammonia. 

A  snum  quantity  of  carbonic  acid  being  a  component  of  tbe  atmosphere,  its  absorption 
by  lain  is  easily  conceived ;  but  it  is  not  so  easy  to  account  for  the  existence  in  it  of  the 
9ther  acids.  Rain,  also,  falling  through  the  atmosphere  of  a  smoky  town,  collects  in  its 
descent  some  impregnation  from  the  impurities  in  the  air  above  the  houses.  The  quan- 
tity, however,  of  all  these  deteriorating  matters  is  exceedingly  small  when  it  has  been 
properly  corrected ;  they  can  only  be  detected  by  the  most  delicate  chemical  tests,  and 
are  too  insignificant  to  be  regarded  in  employing  rain  water  for  the  ordinary  purposes 
of  life,  when  used  fresh ;  yet  they  are  often  snfiloient  to  render  it  liable  to  spontaneous 
change  when  long  kept. 

From  the  great  purity  of  rain  water,  its  solvent  powers  are  greater  than  those  of  any 
other  natural  water ;  hence  it  soon  becomes  impregnated  with  whatever  matter  it  meets 
with  that  is  at  all  soluble  in  it.  In  hot  climates  it  is  apt  to  become  full  of  animalculs, 
and  at  last  to  acquire  a  strong  putrid  smell  from  the  decay  of  the  animal  and  vegetable 
substances  contained  in  it.  If  properiy  collected  in  this  climate,  however,  it  keeps  a 
Jong  time. 

2813.  To  obtain  rain  toater  in  a  slate  of  complete  purily  for  the  purpose  of  examining  it,  it 
should  be  collected  in  wide  vessels  perfectly  clean,  placed  in  some  open  space  as  far  as 
possible  firom  the  smoke  of  towns,  where  they  can  receive  the  rain  immediately  from 
the  clouds  without  its  being  suffered  to  ihll  upon  or  touch  any  other  substance.  Whatr 
ever  is  collected  firom  ordinary  roofs  is  more  or  less  contaminated  with  whatever  hap- 
pens to  be  loose,  and  there  is  generally  some  soot  from  tbe  smoke  of  chinmeys,  and 
fragmeats  of  loose  mortar,  together  with  a  variety  of  matters  that  have  been  blown  there 
by  tho  wind.  These  materials,  however,  are  not  of  such  a  nature  as  to  make  the  water 
hard ;  and  provided  the  roofs  are  kept  clean,  it  will  be  peifeetly  soft,  and,  if  suflfbred  to 
aet^  and  filtered,  will  be  nearly  as  pure  as  that  whicli  is  collected  immc^iatdy  fi^om 
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the  atmoAphere.  In  countries  or  districts  where  water  cannot  be  had  from  springs  ef 
any  other  sourcei  large  roofs  are  constructed  purposely  for  collecting  it.  But  the  sub* 
stance  of  which  roofs  consist  is  important  to  consider  in  collecting  water  from  them ; 
those  which  consist  of  lead,  copper,  or  zinc  are  altogether  improper,  as  the  water  would 
certainly  be  impregnated  with  the  oxydes  of  these  metals,  and  rain  water  in  particular 
IS  found  to  exert  a  solvent  power  on  metallic  lead.  In  tiled  roofs,  where  there  is  a  great 
deal  of  mortar,  the  water  from  them  frequently  has  some  impregnation  of  Ume,  not, 
however,  sufficient  to  deteriorate  it  to  any  considerable  degree,  except  while  the  roof  is 
new :  wood  is  also  improper.  Slate  is  quite  insoluble  in  water,  and,  in  that  case,  there 
being  generally  no  mortar,  the  water  will  receive  no  impregnation,  except  what  may 
arise  from  smoke  and  dust,  or  what  may  be  produced  by  the  lead  gutters  and  pipes,  if 
there  are  any.  Dripping  eaves,  and  earthen-ware  pipes  placed  below  them,  are  most  to 
bo  recommended  where  it  is  wished  to  collect  water  from  roofs ;  and  cisterns  or  tanks 
formed  of  slate,  stone,  or  brick,  covered  with  cement  or  stucco,  are  better  to  keep  it 
than  wood ;  lead  is  particularly  improper.  It  would  be  very  easy  to  construct  cisterns 
with  filters  so  contrived  that  rain  water  might  at  all  times  be  drawn  from  them  in  a  state 
of  great  purity ;  and  in  this  manner  ahnost  every  house,  at  least  in  the  country,  might 
be  supplied  with  the  very  best  and  purest  soft  water.  It  has  been  calculated  that  the 
average  quantity  of  water  which  falls  in  a  square  yard  of  surface  in  Britain,  in  the  course 
of  a  year,  is  1S6  gallons.  If,  therefore,  there  be  100  square  yards  of  roofing,  it  will  give 
12,600  gallons,  which  would  be  an  ample  supply  for  aU  the  purposes  of  a  small  family. 

2814.  Rain  watery  carefully  eoUecUd  and  fiUeredt  is  extremely  agreeable  to  the  palate,  and 
perfectly  wholesome.  From  its  great  softness,  it  is  also  particulariy  fitted  for  the  pur- 
poses of  the  laundress.  For  the- mode  of  preserving  it,  see  Section  10,  <*  Filtration.** 
and  Section  12,  **  Cisterns  and  Tanks.** 

i 

Sect.  IV. — bpbing  wateb. 

2816.  The  original  source  of  all  spring  water  is  rotn,  which,  falling  upon  high  grounUy 
filters  through  the  soil  and  the  strata  of  the  earth  so  long  as  they  are  porous,  until  it  is 
stopped  by  some  impervious  substance,  as  rock,  or  tough  clay ;  it  will  then  find  its  way 
along  the  surface  of  this  bed,  until  it  arrive  at  some  crevice  or  opening,  throng  which 
it  forces  its  way  out  on  the  surface.  From  this  description  of  springs,  it  is  obvious 
that  the  water  which  they  afiford  would  be  equally  pure  with  rain  water,  provided  it  does 
not  meet  with  any  substances  in  its  passage  through  the  earth  which  it  can  dissolve. 

281 6.  This  inll  be  rendered  more  clear  if  toe  consider  the  accompanying  diagram.  Suppose 
A  to  be  high  ground,  perhaps  rocky,  or,  at  least,  impervious  to  water,  and  let  a  6  c  {Jig, 
522)  represent  the  surface  of  this  impervious  stratum,  having  a  stratum  of  sand,  or  some 

j^.  5SS.  a  pervious  substance,  <2,  lying  upon 

It ;  and  over  this  let  another  ti»- 
pervious  bed,  I;,  cover  the  last. 
The  rain  which  falls  on  the  sur- 
face of  the  high  ground  at  a  wUI 
run  down  the  slope  of  the  hill 
until  it  comes  to  the  sandy  stra- 
tum at  e,  and  it  will  sink  down 
into  the  sand,  and  make  its  way  to  the  lowest  part  of  the  sandy  stratum.  If  there 
should  happen  to  be  fissures  at  /  and  g  in  the  upper  impervious  stratum  k,  the  water 
which  entered  at  e,  and  went  down  to  i,  will  be  forced  up  through  these  fissures,  because 
e  is  at  a  higher  level ;  and  it  will  issue  out  on  the  surface  of  the  ground  at /and  g  in  the 
shape  of  springs.  This  is  the  origin  of  springs  in  general ;  they  are  the  openings 
through  which  water  is  forced  that  has  come  originally  from  some  higher  ground,  and 
made  its  way  through  the  soft  strata  as  it  would  through  pipes ;  aixl  very  often  the 
sources  of  springs  lie  at  a  very  great  distance.  But  if  the  ram  water  was  ever  so  pure 
at  first,  in  passing  through  various  parts  beneath  the  surface  of  the  earth,  where  a  vari- 
ety of  soluble  salts  occur,  it  must  frequently  dissolve  some  of  them  in  its  passage,  and 
issue  more  or  less  impregnated ;  and  the  kind  of  salts  and  quantity  of  the  impregnation 
must  vary  in  every  locality.  Accordingly,  spring  water  is  never  perfectly  pure,  nor 
entirely  fiiee  from  substances  dissolved  m  ic,  though  sometimes  the  quantity  of  dissolved 
matter  may  be  very  small,  and  not  so  much  as  sensibly  to  deteriorate  its  qualities  with 
reference  to  domestic  purposes.  .^ 

2817.  The  salts  most  frequently  found  in  the  water  of  springs  are  sulphate  of  lime  and 
oariK>nate  of  lime ;  but,  besides  these,  there  occur  occasionally  sulphate  of  magnesia,  or 

'  fpsom  salt,  sulphate  of  soda,  or  Glauber*s  salt,  muriate  of  soda,  or  conomon  salt,  now 
Oidled  <^loride  of  sodium.  Alum  is  sometimes  found,  though  much  more  rarely ;  and 
aaUs  of  iron  are  extremely  common,  besides  occasionally  other  substances. 

2818.  The  chief  practical  dtsttnetion  in  water  is  its  being  what  is  called  hard  and  soft, 
qualities  which  are  pointed  out  by  its  action  on  soap.  In  water  perfectly  soft,  soap 
dissolves  without  curdling,  and  washes  with  a  lather;  hard  water  curdles  the  soap» 
instead  of  dissolving  it,  and  will  not  do  for  washing.  This  distinction  is  practicall>  s€ 
important  that  it  is  necessary  to  explain  it  clearlr. 
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S819.  What  is  ctMed  the  hardneas  o/wUir,  exhibited  in  its  Cttvdltng  soap,  in  ow  n.;  .  j 
its  containing  a  small  qaantity  of  certain  neutral  salts  in  solutionf  which  have  been 
derived  from  the  passage  of  the  water  through  the  earth,  for  rain  water  is  quite  free 
from  them.  These  salts,  as  has  been  stated,  vary  in  their  nature  and  proportions 
according  to  the  natare  of  the  earth  throagh  which  the  water  has  passed  ;  but  all  these 
salts  which  have  been  just  enumerated  consist  of  an  acid  united  to  some  other  sub* 
stance.  Sulphate  of  lime  consists  of  sulphuric  acid  and  lime ;  carbonate  of  lime,  of 
carbonic  acid  and  lime ;  sulphate  of  magnesia,  of  sulphuric  acid  and  magnesia ;  sulphate 
of  soda,  of  sulphuric  acid  ^nd  soda ;  muriate  of  soda,  of  muriatic  acid  and  soda,  6ic. 

2820.  Now  the  reason  why  water  that  eoniaitu  these  salts  curdles  soap  is  this :  Soap  con- 
sists of  alkali,  and  oil  or  tallow,  and  it  is  the  alkali  which  is  the  effective  material  in 
washing ;  bat  the  acid  of  the  salts  dissolved  in  the  water  decomposes  the  soap  by  having 
a  stronger  attraction  for  its  alkali  than  for  the  substance  with  which  this  alkali  is  already 
united,  and  thus  the  soap  is  rendered  qoite  useless  and  ineffective.    But  to  make  this 
still  more  plain,  we  shall  take  a  particular  salt,  and  examine  in  detail  what  effect  it  actu- 
ally produced  npon  the  soap.    Sulphate  of  lime  is  by  far  the  most  general  cause  of  the 
hardness  of  ordinary  spring  water,  except  it  be  brackish,  and  then  the  salt  would  be 
muriate  of  soda.    Sulphate  of  lime,  we  have  said,  consists  of  sulphuric  acid  and  lime ; 
and  soap,  we  have  stated,  consists  of  alkali,  either  soda  or  potash,  and  oil  or  fat ;  these 
two,  the  alkali  and  fat,  unite  to  form  soap,  which  is  soluble  in  water,  although  fat,  one  of 
its  ingredients,  is  insoluble.    Now,  when  sulphate  of  lime  dissolved  in  water  comes  in 
contact  with  soap,  the  sulphuric  acid,  having  a  stronger  attraction  for  the  alkali  of  the 
soap  than  it  has  for  its  own  lime,  lets  go  the  lime,  and  seizes  upon  the  alkali ;  in  conse- 
quence of  which  the  fat  of  the  soap  is  set  at  hberiy.    The  soap  is  thus  evidently  sep- 
arated into  its  original  constituents,  fat  and  alkali,  and  is,  therefore,  no  longer  soap. 
The  soda  of  the  soap  joins  to  the  sulphuric  acid,  and  forms  sulphate  of  soda,  and  the 
lime  and  the  fat  unite  as  an  insoluble  compound,  appearing  like  a  curd ;  in  consequence 
of  this  the  peculiar  action  of  the  soap  is  totally  prevented.    And  to  understand  this  dearly^ 
let  us  examine  what  is  this  peculiar  action  of  soap. 

2821.  The  action  of  soap  is  detersive,  that  is,  it  destroys  grease,  which  is  only  another 
term  for  oil  or  fat  of  some  kind  ;  and  the  following  is  the  manner  in  which  it  takes  away 
or  discharges  grease :  the  alkali  of  the  soap  unites  with  the  grease,  and  makes  more 
soap,  which,  being  soluble  in  water,  is  thus  carried  off.  But  it  may  be  asked,  if  the 
alkali  of  the  soap  be  already  united  to  oil  or  grease,  why  should  it  unite  to  the  grease 
which  it  is  intended  to  destroy  1  The  fact  is,  that  if  there  was  a  sufficient  quantity  of 
oil  in  the  soap  to  saturate  it  completely,  it  would  not  act  in  this  manner,  and  would  not 
be  detersive ;  but  in  the  manufacture  of  soap,  care  is  taken  to  have  a  little  less  oil  than 
would  be  sufficient  for  that  purpose,  and  therefore  the  alkali  can  still  take  up  a  small 
additional  quantity  of  oil,  which  is  just  what  happens  in  its  removing  grease  in  washing. 
Another  question  will  now  naturally  occur  to  one  who  reflects :  if  the  alkali  of  the  sqap 
be  the  only  effective  material,  why  not  use  it  by  itself  1  why  make  it  into  soap  at  allt 
This  is  done  merely  for  convenience ;  if  the  alkali  alone  was  rubbed  upon  the  linen,  it 
would,  as  every  laundress  well  knows,  burn  and  corrode  it,  and  it  would  also  corrode  the 
skin  of  the  hands ;  uniting  it  to  fat,  therefore,  in  making  it  up  into  soap,  is  for  the  pur- 
pose of  moderating  its  strength,  and  enabling  it  to  be  applied  for  a  greater  length  of 
time  to  the  desired  parts,  instead  of  being,  as  it  would  be  in  the  state  of  soda  only,  soon 
lost  in  the  water.  It  follows  from  this  explanation  that  the  strongest  soap  has  the 
greatest  qaantity  of  alkali. 

We  must  observe  that  water  never  contains  so  much  sulphate  of  lime  as  to  be  per- 
fectly hard,  or  to  destroy  altogether  the  action  of  soap ;  therefore  we  find  water  more  or 
less  hard ;  and  to  a  certain  extent  it  may  do  for  washing,  though  badly. 

2822.  Carbonate  of  lime  is  another  substance  very  commonly  dissolved  in  water,  and  which 
occasions  hardness,  as  well  as  being  otherwise  inconvenient  and  prejudicial.  Carbonate 
of  lime  is  composed  of  lime  united  to  carbonic  acid,  which  has  been  described  when 
treating  of  "  Combustion,''  Book  II.,  Chap.  II. 

2823.  Common  carbonate  of  lime  not  being  soluble  in  water,  it  is  natural  that  one 
should  inquire  how  it  can  be  occasionally  held  in  solution  in  that  fluid  1  That  the  car- 
bonate of  lime  in  hard  water  is  dissolved  is  evident,  since  water  of  this  kind  is  perfectly 
transparent,  and  not  cloudy,  as  if  chalk  were  mixed  with  it.  It  is  not  possible  to  ac- 
count for  this  circumstance,  nor  to  explain  distinctly  the  mode  of  remedying  this  defect 
in  water  by  depriving  it  of  its  carbonate  of  lime,  without  entering  into  the  following  de- 
tails, which,  although  a  chemical  subject,  we  shall  endeavour  to  render  very  simple,  at 
the  same  time  recommending  every  one  to  cultivate  chemistry  so  far,  at  least,  as  to  be  ' 
able  to  understand  explanations  of  this  nature :  a  task  which  is  far  from  being  difficult, 
and  perfectly  within  the  easy  attainment  of  every  person  who  has  had  the  advantage 
of  a  liberal,  or  even  an  ordinary  education. 

2824.  Every  kind  of  Ihnestone  or  carbonate  of  lime,  of  which  chalk  is  one,  is  insoluMe 
in  pure  water  ;  therefore  pure  water,  running  over  chalk  or  other  limestone  rocks,  can- 
not be  impregnated  with  lime.    Were  not  this  the  case,  we  should  have  no  water  free 
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trom  this  earth,  as  it  is  so  abundant  in  nature ;  nor  should  we  have  springs  of  witei 
issuing  so  pure  as  they  do  frequently  from  chalk  rocks.  But  springs  of  natural  watei 
are  often  impregnated  with  caitonio  acid,  which  they  receiTe  in  the  earth  by  means  not 
well  understood ;  the  fact,  however,  is  certain ;  and  when  such  water  is  exposed  to  the 
air,  but  still  more  when  boiled,  the  acid  gas  flies  off,  and  leaTes  the  water  free.  Now, 
common  carbonate  of  lime,  as,  for  instance,  chalk,  is,  as  we  observed,  united  to  car 
bonic  acid,  but  to  a  certain  determinate  proportion  only  of  this  acid ;  it  cannot  take  up 
any  more  as  common  carbonate  .*  no  chalk  or  limestone  contains  more  than  this  fixed 
quantity ;  and  we  have  said  that  in  this  condition  it  is  not  soluble  in  water.  But,  if 
common  cubonate  of  lime  should  meet  with  water  holding  carbonic  acid  without  lime, 
the  lime  of  the  carbonate  will  then  receive  an  additional  quantity  of  the  acid  gas,  and 
thus  become  doubly  earbonaiedt  or  what  is  called  a  bi-carbomtet  or,  as  some  say,  a  super- 
carbonate ;  and  this  bi-earbonate  of  Ume  it  soluble  in  water. 

2826.  Upon  these  facts  the  explanation  of  the  phenomenon  in  question  depends.  In 
order  that  water  should  have  carbonate  of  lime  in  eolation,  it  must  first  have  been  im- 
pregnated, by  some  means  or  other,  with  carbonic  acid :  how  that  has  happened  we 
cannot  always  say :  we  know  that  this  gas  issues  in  abundance  from  the  interior  of  the 
earth,  as  in  the  case  of  the  famous  Grotte  del  Cane,  and  numberless  other  instances. 
Water  greedily  absorbs  this  gas,  and  by  its  means,  in  the  way  just  mentioned,  it  is  ren- 
dered capable  of  holding  abundance  of  lime  in  solution.  But  what  will  be  the  natural 
consequence  of  exposing  such  water,  now  impregnated  with  lime,  to  the  air,  and,  stiD 
more,  of  boiling  it  1  We  have  said  that  the  carbonic  acid  win  be  driven  off  by  exposure ; 
that  is,  so  much  carbonic  acid  as  was  sufficient  to  convert  the  common  carbonate  of 
lime  into  bi-carbonate  of  lime,  but  no  more.  By  boiling,  therefore,  the  bi-carbonate  is 
redubed  to  common  carbonate.  Now,  what  must  follow  1  Bi-carbonate  of  lime  is  a 
soluble  substance,  and  the  solution  of  it  i  water  is  transparent ;  but  com^non  carbonate 
Is  not  soluble,  that  is,  water  cannot  retain  it  in  solution  *,  consequently,  the  newly- 
formed  carbonate  falls  down  as  a  cloudy  precipitate.  Every  one  knows  that  if  a  eoto- 
mon  carbonate  of  lime,  as  powdered  chalk,  or  limestone  of  any  kind  reduced  to  the  state 
of  a  powder,  be  mixed  with  water,  they  wiU  not  dissolve ;  but,  after  causing  at  first  the 
fluid  to  be  turbid,  will,  after  some  time,  settle  to  the  bottom  as  a  powdery  or  pasty  ooass, 
leaving  the  water  quite  free.  This  is  exactly  what  happens  in  the  case  we  have  men- 
tioned, with  this  difl^erence,  that  the  precipitated  carbonate  does  not  fall  down  in  the 
state  of  a  loose  powder  or  soft  pasty  substance,  but  forms  a  hard  crust ;  and  it  is  this 
crust  which  we  call /urr,  and  which  lines  the  insides  of  our  tea-kettles.  All  waters  that 
deposite  furr  in  kettles  or  boilers  must  have  had  in  solution  bi-carbonaU  of  lime,  which  has 
been  thrown  down  in  the  state  of  common  carboruUe,  in  oonsequence  of  the  boiling  of  the 
water  sending  oflTand  dissipating  part  of  the  carbonic  acid. 

2826.  From  this  explanation^  the  remedy  for  water  having  carbonate  of  lime  in  it  teill  be 
easily  understood.  Boil  the  water  for  some  time,  and  the  carbonate  will  separate  and 
fall  down.  Some  waters  clog  the  kettles  and  boilers  much  faster  than  others,  owing  to 
their  having  a  veiy  lar^  portion  of  carbonate  of  lime.  It  is  well  known  that  this  is  a 
serious  inconvenience  in  steam  boilers ;  and  when  tea-kettles  become  much  furred  they 
do  not  boil  water  so  readily. 

The  remedy  just  mentioned,  of  precipitating  the  carbonate  of  lime  by  boiling,  is  te- 
dious, and  can  only  be  eflTected  on  a  small  scale :  another  method  has  been  suggested, 
which  answers  immediately,  and  on  any  scale  whatever,  rendering  the  water  soft  as  far 
as  that  depends  upon  freeing  it  from  the  carbonate.  Add  to  the  water  some  quicklime, 
formed  into  the  consistence  of  cream,  with  water.  Diffuse  this  through  the  water  to  be 
purified :  the  quicklime  attracts  the  excess  of  carbonic  acid  in  the  water,  and  becomes 
common  carbonate  of  lime,  which  is  insoluble,  while,  at  the  same  time,  the  bi-carbonate, 
previously  held  in  solution,  being  deprived  of  its  excess  of  carbonic  acid,  also  becomes 
conmion  insoluble  carbonate,  and  both  fall  to  the  bottom,  leaving  the  water  pure.  It  is 
to  be  observed,  however,  that  though  this  process  will  effectually  render  the  water  soft, 
if  the  hardness  be  owing  to  carbonate  of  lime,  and  that  such  water  will  no  longer  curdle 
soap,  and  may  be  used  for  washing,  yet  there  will  be  danger  of  more  lime  being  used 
than  is  necessary  for  the  purpose,  and  the  superabundance  will  remain  in  solution  in 
the  water,  which  is  then,  in  some  degree,  lime-water ;  indeed,  it  will  scarcely  be  pos- 
sible to  proportion  the  lime  so  as  to  avoid  this.  Quicklime,  which  is  caustic,  has  been 
employed  with  this  view  by  laundresses,  and  the  consequence  has  been  that,  using  too 
much,  the  linen  has  been  corroded  and  injured.  Nor  would  it  be  advisable  to  employ 
this  method  with  water  used  as  a  constant  beverage ;  but  for  many  purposes  the  method 
may  be  valuable. 

But,  though  these  methods  will  free  the  water  from  carbonate  of  liine,  the  sulphate 
of  lima,  another  source  of  hardness,  must  be  treated  by  a  difibrent  process.  The  sul- 
phuric acid,  not  being  volatile,  cannot  be  driven  off  by  boiling;  but  the  sulphate  of  Ume 
must  be  decomposed  by  adding  some  alkali  for  which  the  acid  of  the  sulphate  has  a 
stronger  attraction  than  for  the  lime.  This  may  be  either  soda  or  potash.  Tlie  sul- 
phuric acid  will  seize  the  alkali  and  let  go  the  lime ;  at  the  same  time  the  sulphurii: 
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acid,  being  now  saturated  with  the  added  alkali,  can  no  km^r  aet  npon  that  of  the  aoap. 
Thia  is  one  of  the  reasons  why  soda  is  foond  so  osefol  m  waehing  in  some  of  the  waters 
round  London,  besides  its  immediate  action  as  a  detergent.  In  these  waters  there  is 
generally  more  or  less  sulphate  of  lime,  which  causes  a  degree  of  hardness,  and  thia 
hardness  is  destroyed  by  the  soda. 

lliis  remedy  is  sufficient  if  the  water  be  employed  only  for  washing ;  but,  as  the  ad- 
dition of  soda  to  sulphate  uf  lime  would  convert  it  into  sulphate  of  soda,  or  Ghiuber*s 
salt,  it  would  be  a  matter  for  consideration  with  the  physician  how  far  a  minute  portion 
of  this  newly-formed  salt  would  be  injurious  to  the  constitution  in  using  the  water  as  a 
beyerage.  It  is  very  generally  stated  that  hard  water  is  prejudicial  if  taken  long  as  a 
beTerage.  It  is  apt  to  cause  a  sensation  of  weight,  particularly  in  that  weak  condition 
of  the  stomach  which  exists  in  dyspepsia.  The  water  of  Paris  contains  some  sulphate 
of  lime,  and  occasions  uncomfortable  feelings  to  strangers  who  drink  of  it  for  the  first 
time. 

2827.  Sulphate  and  carbonate  of  Hme  being  properly  insipid  substances,  they  do  not 
nnpair  the  taste  of  the  water  nor  injure  its  transparency,  while  the  agreeable  coolness 
of  water  brought  up  from  a  considerable  depth  in  the  earth  renders  it  frequently  yery 
agreeable ;  but,  though  a  very  minute  quantity  of  these  salts  may  not  be  prejudicial, 
there  is  little  doubt  that  waters  yery  hard  are  unwholeeome  if  used  for  a  length  of  time. 
It  has  been  said  that  they  giye  rise  to  calculous  complaints ;  but  it  is  not  an  easy  matter 
to  prove  this,  since,  **  with  the  exception  of  lime,  the  substances  found  in  hard  waters 
do  not  enter  into  the  composition  of  calculi ;  their  operation,  therefore,  must  be  rather 
of  a  predisposing  nature,  and  is  probably  exerted  upi>n  the  organs  of  digestion,  which 
are  well  known  to  be  intimately  connected  with  the  kidneys." 

Lata  obwrvmtioos,  indeed,  hare  pren  another  riew  of  this  rabjeet :  the  fennatlen  of  oaleoU  appean  to  ba 
owinff  to  an  undaa  Mention  of  lithio  acid  occasioaod  by  indigaation,  faaenUly  indioalad  bj  aeiditr  in  tha 
atomacb  ;  and  it  it  now  said  that  hard  water,  oontaioing  an  impre«natioD  of  carbonate  of  lima,  ao  iar  inm  uf 
enaaiaf  tbe  dieaaea,  aeta  na  a  renied/  by  neuiralizing  the  acid  in  the  •tomnch,  and  is,  in  fact,  a  ueeftil  beTera|a 
to  tfaiifl  claea  of  iuTalidt.  In  this  respect  there  may  be  essential  diSrrence  between  an  imprefnation  of  ralphata 
and  <^  carDonate  of  Ume ;  and  it  is  only  the  latter  which  can  ba  advantageoas,  actiaf  in  tfie  ■nma  aiannar  aa 
ciialk. 

Dr.  Paria  obierrar  that  **  aainala  are  more  sensible  of  tha  imparities  of  water  than  man.  Hones,  by  an 
JastinctiTa  saaacit^,  always  pnfer  soft  water ;  and  when,  by  necessity  or  inatteatioa,they  an  oonflnad  to  the 
oae  of  that  which  is  hard,  their  coats  become  rough  and  ill'Ooaditianed,  and  they  an  frsqaently  atlaokad  with 
the  ipripes.  Pigeons  are  also  known  to  nfase  hard,  after  they  hare  been  aocnstomed  to  soft,  water.  And 
water  has  also  a  tendency  to  produce  disease  in  tha  spleen  of  certain  animals,  espacially  ■haep." 

3828.  The  proportion  o/smUs  varies  contidtraUy  in  waters  that  are  considered  as  hard, 
and  we  have  stated  that  no  natural  water  is  absolutely  free  from  them.  But  it  is  not 
necessary  for  the  ordinary  purposes  of  life  that  water  shall  be  as  pure  as  when  it  has 
been  distilled :  when  water  is  transparont,  colourless,  entirely  tasteless,  and  without 
smell,  and  will  answer  for  the  purpose  of  washing,  it  may  be  considered  as  pure  and 
pood  water  *,  but  the  salts  should  not  be  in  such  quantity  as  to  stimulate  the  bowels  to 
increased  action,  nor  should  the  water  refuse  to  unite  with  soap. 

2829.  Bracltish  tvring  water  contains  common  aalt^  muriate  of  magnesia,  and  muriate 
of  lime,  all  of  which  exist  in  sea  water ;  and  tha  springs  must  owe  these  either  to  soma 
communication  with  the  sea,  or  to  the  proximity  of  some  bed  of  rock  salt  through  which 
the  springs  pass.  Brine  springs  contain  so  much  salt  that  it  is  procured  from  them  by 
boiling  and  evaporation ;  several  of  these  occur  in  Cheshiro  and  Worcestershire. 

[Bnne  spring,  or  salines,  as  they  have  been  called,  are  very  numerous  in  various 
parts  of  the  United  States,  especially  in  the  western  section  of  New- York,  where,  as  on 
the  borders  of  Onondaga  Lake,  tbe  brine  is  of  such  strength  that,  from  some  of  the  wells 
or  springs,  thirty  to  forty  gallons  will  yield  a  bushel  of  excellent  salt.  The  numuiacture 
of  salt  from  the  springs  of  Onondaga  county  employs  many  thousands  of  labourers ; 
and,  while  it  is  productive  to  tbe  proprietors,  constitutes  a  fruitful  source  of  revenue  to 
the  state,  nearly  four  millions  of  bushels  being  annually  inspected  at  these  works.  As 
the  improvements  in  the  works,  though  yearly  increasing,  are  not  yet  perfect,  there  is 
still  an  immense  waste  of  brine,  which  might  be  obviated  by  greater  skill  in  tbe  process, 
and  improved  machinery.  Experiments  are  in  progress  under  the  patronage  of  the 
state,  and  these  objects,  it  is  hoped,  will  ere  long  be  secured. 

Three  modes  of  manufacturing  salt  are  pursued  at  the  Onondaga  springs,  viz.,  1, 
solar  evaporation ;  2,  evaporation  by  artificial  heat ;  and,  8,  rapid  boiling  in  kettles.] 

2830.  What  are  called  petrifying  springs  are  intimately  eonnected  with  this  subject, 
and  we  cannot  introduce  their  explanation  in  a  better  |^oe,  as  it  will  throw  still  farther 
hght  on  what  we  have  been  discussing.  The  vulgar  notion  of  a  petrifying  water  or 
spring  is.  that  it  will  convert  into  stone  any  substance  thrown  into  it.  This  is,  how- 
ever,  altogether  an  erroneous  idea ;  there  is  probably  no  such  water  or  spring,  in  this 
sense  of  the  term.  No  water  in  any  country,  as  far  as  is  known,  has  now  the  property 
of  converting  wood  into  stone.  Petrified  wood  is  frequently  found  imbedded  in  ancient 
rocks ;  but  the  date  of  such  petrifactions  is  entirely  unknown,  and  is  probably  of  incal* 
cnlable  antiquity.  Modern  watere  said  to  have  a  petrifying  quality  do  not  convert  the 
Kttbstance  of  wood  into  stony  matter,  but  only  incrust  the  wood  with  a  deposition  of 
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carbonate  of  lime,  precisely  analogons  to  the  fiirr  of  a  tea-kettle ;  and  the  piece  of  wood 
80  incrusted  will  be  foand  within  this  incrastation  perfectly  unchanged.  Several  springs 
of  this  kind  are  well  known  in  various  parts  of  England,  particularly  at  Matlock  in  Der- 
byshire, where  many  substances,  as  birds'  nests  with  ei^,  branches  and  leaves  of 
trees,  &c.,  or,  in  short,  any  objects  thrown  into  them,  are  petrified,  as  it  is  improperly 
called.  These  springs  hold  carbonate  of  lime  in  solution,  in  the  manner  we  have  stated 
above ;  and  when  the  water  issues  from  the  ground,  and  is  exposed  to  the  atmosphere, 
the  excess  of  carbonic  acid  flies  oflT,  without  boiling,  and  the  bi-carbonate,  thus  reduced 
to  the  state  of  common  carbonate,  is  precipitated  as  a  crust  over  any  substances  at  the 
bottom.  Such  objects  are,  therefore,  merely  iytcnuted  toith  carbonate  of  litiUf  and  are 
properly  ineru^tatxona,  not  petrifactions,  the  latter  term  being  applied  only  to  the  effect  of 
very  ancient  and  unknown  operations,  by  which  every  particle  of  the  original  body  has 
been  removed,  and  stony  matter  substituted  in  its  place.  If  a  piece  of  really  petrified 
wood,  for  example,  be  broken  across,  no  wood  will  be  perceived  in  the  interior ;  the 
whole  will  be  mineral  matter.  Science  is  yet  unable  to  explain  satisfatAorily  this  efiect, 
as  well  as  many  others  in  the  natural  history  of  the  earth,  and  the  cause  has  never  been 
seen  in  operation. 

[Petrifying  springs  are  not  infrequent  in  America,  and  in  Western  New- York  they 
are  nameroas,  so  that  specimens  of  the  most  delicate  parts  of  vegetables,  replaced  b^ 
carbonate  of  lime  or  silica,  without  any  alteration  in  their  form,  are  found  in  great  vari- 
ety. And  these  are  not  merely  incrustations,  as  in  the  formation  of  stalactites,  calca- 
reous tufa,  or  travertin,  but  are  often  true  petrifactions,  in  which  the  conversion  of  the 
wood  into  stone  is  proven  by  analysis,  not  a  trace  of  vegetable  matter  being  discovera- 
ble, the  petrifactions  consisting  wholly  of  lime  in  the  form  of  carbonate,  with  minute 
portions  of  silica,  alumina,  and  oxyde  of  iron.] 

2831.  Soft  spring  water  is  nearly  the  same  as  rain  water ;  it  is,  indeed,  only  the  latter 
which  has  passed  through  the  earth  without  meeting  with  any  soluble  substances  to  alter 
its  purity :  it  is  very  seldom  quite  so  pure  as  rain  water.  Some  waters  of  this  kind  are 
so  pure  as  to  possess  even  a  medicinal  celebrity.  The  waters  of  Malvern  and  of  St. 
Winifred's  Well  in  Flintshire  are  very  pure  waters,  having  no  mineral  impregnation ; 
and  it  is  thought  that  their  salubrity  is  owing  to  the  great  solvent  power  which  water 
has  when  in  a  very  pure  state.  The  sweetness  of  water  is  a  term  that  merely  express- 
es its  purity. 

Although  hard  water  is  improper  for  many  domestic  purposes,  yet  there  are  many  cases 
in  which  the  hardness  is  no  detriment,  and  there  are  several  in  which  it  is  even  adwinta- 
eeous.  Soft  and  pure  water  has,  as  we  have  stated,  a  much  greater  solvent  power  than 
hard ;  therefore  in  culinary  operations,  where  the  object  is  to  soAen  the  texture  of  ani- 
mal or  vegetable  matter,  or  to  extract  from  it  and  present  in  a  liquid  form  some  of  its 
soluble  parts,  soft  water  is  the  most  effective,  and  to  be  preferred.  In  brewing,  boiling, 
or  stewing  meat,  making  soup,  or  any  extract  whatever,  soft  water  is  best. 

2832.  But  if  toe  consider  ike  cooking  of  vegetables,  we  shall  find  that  in  some  instances 
hard  water  is  better  than  soft ;  and  this  the  cook  knows  practically  at  least,  by  throwing 
salt  into  the  water,  which  makes  it  hard.  Soft  water  without  salt  has  too  powerful  a 
dissolving  effect  upon  green  vegetables ;  it  makes  too  tender,  destroying  that  firmness 
essential  to  the  preservation  of  their  juices,  which  are  thus  dissolved  and  extracted,  and 
the  vegetables  consequently  rendered  insipid,  at  least  to  English  palates.  Together 
with  the  juices  the  green  colour  is  extracted,  and  the  vegetables  rendered  pale,  and  even 
yellowish. 

2833.  In  boiling  fish,  likewise,  the  contrary  to  boiling  meat,  it  is  not  required  merely  to 
render  the  fish  soft,  but  to  preserve  a  certain  degree  of  its  firmness.    Salt  is,  therefore, 

{)ut  into  the  water  in  boiling  fish ;  hence  it  is  evident  that,  in  this  case,  hard  water  is  at 
east  as  good,  if  not  better,  than  soft. 

2834.  It  may  therefore  be  laid  down  as  a  rvJU  in  domestic  economu,  that  when  the  object 
is  to  dissolve  substances,  to  render  them  soft,  or  to  extract  the  virtues  of  anything,  as  in 
soups,  broths,  stews,  dec.,  then  soft  water  is  the  best ;  but  when  the  object  is  to  cook 
the  food  by  preserving  the  juices  as  much  as  possible  in  the  substances,  hard  water  is 
preferable.  This,  it  is  to  be  remarked,  although  correct,  is  not  the  prevailing  opinion 
acquired  from  books  on  cookery. 

2835.  //  should  be  observed  that  the  terms  hard  and  soft,  as  applied  to  water,  are  only  reU' 
tive :  but  water  which  contains  as  much  as  five  grains  in  the  pint  of  saline  matter  is  gen- 
erally regarded  as  too  hard  for  washing,  and  many  other  economical  and  manufacturing 
processes. 

2836.  The  temperature  of  springs  is  uniformly  the  same  all  the  year  round ;  hence  in  sum- 
mer the  water  is  considerably  cooler  than  any  other  water :  that  coming  to  the  surface 
is  more  easily  affected  by  the  change  of  season. 

2837.  Some  springs  are,  however,  naturally  warm,  and  some  are  hot,  and  even  boiling  hoL 
When  they  are  warmer  than  ordinary,  they  are  called  thermal  springs.  When  a  spring 
is  wanner  than  usual,  but  still  below  the  temperature  of  the  human  body,  it  is  said  to  be 
tepid;  a  good  example  of  which  is  the  waters  at  Buxton,  which  are  always  at  a  tem« 
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perHture  of  Sv;^  -  ^t  i>  iM'rr'Hctiy  transparent  and  colourless,  and  only  difien  in  its  tem- 
perature fTom  any  onliiiary  spring.  When  the  spring  is  warmer  than  the  heat  of  the 
body,  but  not  so  warm  hut  that  the  hand  may  be  borne  in  them,  they  are  called  warm 
gpringSj  as  those  of  Bath,  which  are  about  IIB^' ;  above  that  point,  and  to  the  boiling 
point,  they  are  hot  MpnngM.  Of  the  latter  there  are  none  in  Britain.  Thermal  waters 
are  generally  pure,  seldom  saline ;  occasionally,  however,  they  are  so,  as  at  Carlsbad  in 
Bohemia,  where  they  have  the  temperature  of  165®.  In  Iceland,  there  are  several  large 
springs  which  issue  from  the  ground  boiling  hot,  the  most  remarkable  of  which  is  that 
called  the  Geyser. 

Sect.  V.->wsll  watib. 

2838.  The  water  of  wells,  sometimes  called  pump  water,  when  the  wells  are  of  great 
di$pth,  is  derived  from  springs ;  therefore  it  is  essentially  the  same  as  spring  water,  and, 
like  that,  must  vary  with  every  locality,  being  hard  or  soft,  according  to  the  various  im- 
pregnations it  has  received. 

3839.  We  stated,  wfien  treating  of  the  choice  of  the  situation  for  a  house,  the  importance 
of  having  an  abundant  supply  of  good  water.  Frequently,  to  procure  this,  a  well  is  to 
be  dug,  and  upon  the  success  of  this  experiment  sometimes  the  decision  on  the  situation 
depends. 

2840.  The  probability  of  finding  water  in  anif  spot  depends  upon  the  geological  structure 
of  the  surrounding  district ;  and  as  this  varies  in  different  places,  no  rul«>s  followed  by 
well-diggers  in  one  district  will  apply  to  another.  The  experience  of  the  well-digger  is 
generally  limited  to  a  certain  district,  and  he  too  oden  thinks  that  the  observations  which 
he  has  made  in  one  spot  will  apply  to  all  the  world ;  and  this  is  very  apt  to  mislead. 

2841.  The  study  of  geology  furnishes  the  only  true  guide  in  the  search  after  the  proper 
spots  to  sink  wells  in ;  there/ore  the  geological  examination  of  the  surrounding  country 
should  precede  every  other  step  to  be  taken  with  respect  to  sinking  for  water. 

2842.  Wells  are  always  sunk  till  they  penetrate  some  loose  stratum  which  is  charged 
with  water,  and  which  is  placed  between  two  other  strata  impenetrable  by  it. 

2843.  Wells  are  of  two  kinds :  1,  commoa  shallow  wells,  which  are  oilen  only  reser 
voirs  ;  2.  Artesian  wells,  or  constantly  flowing  wells  depending  upon  a  high  source. 

Shallow  wells  often  penetrate  a  thin  stratum  or  two,  a,  a,  fig,  523,  and  enter  another 
of  sand  or  some  porous  substance,  b,  b,  in  which  water  is  con- 
tained.   When  this  stratum  is  pierced,  water  appears,  and  is 
called  a  spring.    Should  this  not  communicate  with  any  high- 
er source,  the  water  that  drains  into  the  well  sunk  down  to  c 

will  not  rise  upward,  and  therefore  it  is  necessary  to  sink  this  %i^w^  ^^S?^'^ 

weU  deeper,  so  as  to  form  a  reservoir  for  the  water  that  runs  << ?IRa3- ^Efc  vVM:. 

into  it  from  the  stratum  b.  In  some  cases,  the  well  is  a  mere 
tank  into  which  the  water  may  ooze  from  the  gravel  on  the 
surface.  This  is  the  case  with  most  of  the  shallow  wells  round 
London.  The  water  of  such  wells  of  no  great  depth  are  very 
apt  to  be  contaminated  by  the  various  substances  in  the  soil, 
as  iron,  lime,  and  even  putrid  matters ;  the  first  two  would  ^^'  *^ 

give  them  inconvenient  properties,  but  the  latter  would  render  the  water  highly  prejudi- 
cial. Many  instances  have  occurred  of  disease  being  produced  from  bad  water,  and  par- 
ticularly in  cases  where  churchyards  have  been  suffered  to  contaminate  the  sources  from 
which  wells  have  been  supplied,  a  circumstance  which  does  not  appear  to  excite  so  much 
alarm  as  it  ought  to  do  in  the  English  metropolis. 

2844.  An  Artesian  well  is  a  deep  well  sunk  down  as  2Xf,fig.  522,  to  some  stratum  fed 
by  a  high  source.  When  the  stratum  with  water  is  arrived  at  and  pierced,  the  water 
suddenly  rises  in  the  well  as  high  as  the  source  of  the  spring,  e,  which  may  even  be  high- 
er than  the  ground  where  the  well  is  sunk,  and  then  the  water  will  pour  out  as  a  fountain, 
or  flow  over.  The  deep  wells  in  London  are  of  this  kind,  and  the  water  in  them  is  re- 
markably pure.  The  name  Artesian  is  derived  from  the  province  of  Artois  in  France, 
where,  it  is  said,  they  were  first  executed.  Wells  of  this  kind  are  now  become  extreme- 
ly common,  since  the  operation  of  boring  is  often  found  suflScient. 

SlCT.  VI. — BIVEB  WATBB. 

2845.  River  water  is  composed  partly  of  spring  water  and  partly  of  rain  water.  The  prin- 
cipal source  of  the  water  of  rivers  is  mist  and  rain.  The  former,  consisting  of  the  mass- 
es of  vapour  called  clouds,  are  condensed  upon  mountains,  whence  a  thousand  rills  of 
transparent  soft  water,  which  unite  together  into  streams  and  rivulets,  either  flow  into 
lakes,  or,  by  their  union,  compose  great  rivers.  Since  rivers  wind  throngh  various  re- 
gions of  the  earth,  their  waters  will  necessarily  vary  considerably  in  the  substances 
^hich  they  contain,  the  nature  of  which  will  depend  upon  the  season  of  the  year,  and 
srhether  they  have  been  increased  by  snow  and  floods,  or  whether,  from  the  heat  of  the 
summer,  they  are  more  or  less  impregnated  with  animal  and  vegetable  matter.  Anoth- 
er source  of  the  supply  of  rivers,  but  one  much  less  considerable,  is  derived  from  springs, 
<rhi3h,  consisting  of  water  that  has  long  filtered  throngh  diflTerent  strata,  is  sometimes 
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extremely  pure,  and  in  other  places  higblj  charged  with  mineral  salts.  The  proportioa 
of  these  last,  however,  being  comparatively  small,  river  water  is  in  general  remarkably 
soft,  and  next  in  parity  to  rain  water. 

2846.  After  Horms  river$  become  muddy  from  the  earthy  and  boggy  matter  through 
which  they  pass,  and  which  they  sweep  away  as  they  swell  above  their  ordinary  chan* 
nel.  It  is  evident,  also,  from  what  has  been  said,  that  the  water  of  rivers  must  be  purer 
the  more  we  advance  towards  their  sources ;  and  that  the  greatest  quantity  of  contami 
nating  matter  will  be  found  where  they  nearly  reach  the  sea,  the  water  in  their  moutlM 
being  brackish. 

2^7.  Some  streams  that  flaw  ooer  a  rocky  or  pebbly  bed^  particularly  those  in  a  mountp 
ainous  country,  as  in  Wales  and  Switzerland,  are  remarkably  pure  and  transparent,  hav- 
ing been  filtered  by  the  clean  siliceous  pebbles  and  sand  througli  which  they  pass ;  riv- 
ers that  wind  through  plains  composed  of  soft  strata  are  oflcn  extremely  muddy,  though 
they  may  be  free  from  saline  contents. 

2848.  It  is  here  important  to  notice  and  explain  the  difference  between  impurities  be- 
ing mechanically  suspended  in  water  and  being  dissolved  in  that  fluid.  If  fine  sand  or  clay 
be  agitated  in  a  glass  of  clean  water,  a  turbid  mixture  will  be  produced ;  bat  if  the  wa- 
ter be  sufiTered  to  rest  quietly  for  a  day  or  two,  all  the  sand  and  clay  will  settle  to  the 
bottom,  and  the  water  will  remain  perfectly  clear  as  at  first.  The  particles  of  the  sand 
and  clay  were  merely  suspended  for  a  time  in  the  water,  in  consequence  of  the  motion 
given  to  it,  their  extreme  minuteness  rendering  them  easily  disturbed ;  but  when  that 
motion  has  ceased,  these  particles  being  specifically  heavier  than  water,  that  is,  frag- 
ments of  substances  that  would  sink  in  water,  they  fall  to  the  bottom,  or  subside  by  their 
superior  gravity :  rest,  therefore,  for  a  certain  time,  is  alone  sufficient  to  separate  such 
substances.  But  the  case  is  very  different  with  what  is  actually  dissolved  in  water. 
Take,  as  an  example,  some  common  salt.  This,  in  dissolving,  disappears  entirely :  it 
does  not  cause  the  water  to  be  muddy,  and  if  the  fluid  stand  quiet  ever  so  long,  not  a 
particle  will  fall  to  the  bottom.  The  salt  is  here  chemitially  united  to  the  water,  and  no 
rest  can  have  any  eflTect  upon  it  so  as  to  separate  it.  This  is  the  case  with  all  the  salts 
which  are  held  in  water ;  and,  likewise,  with  some  other  substances,  as  mucilage  and 
gelatin,  or  gum  and  glue,  which  will  dissolve  in  the  same  manner,  and  will  not  fall  down 
in  consequence  of  rest. 

2849.  Though  the  water  of  rivers  is  produced  from  the  union  of  that  of  springs  Ufith  rain 
leaterj  and  hence  must  contain  the  salts  of  the  former,  together  with  a  variety  of  matters 
collected  by  the  rivulets  and  streams  which  flow  over  the  surface  of  the  earth,  yet  in 
general,  as  we  said  before,  it  possesses  considerable  purity.  Much  of  the  carbonate  of 
lime  is  deposited  during  its  piassage  through  the  water,  being  exposed  to  the  air;  and 
the  greater  part  of  the  animal  and  vegetable  substances  carried  down  into  it  is  held 
merely  in  a  state  of  mechanical  suspension,  and  is  not  dissolved ;  for  while  the  water  is 
in  constant  motion,  the  putrefaction  of  these  matters  does  not  take  place,  or  in  a  small 
degree ;  hence  the  greater  part  may  be  separated  by  subsidence  when  the  water  is  suf- 
fered to  he  at  rest,  or  by  filtration. 

2850.  But  it  should  be  remarked  that  though  river  water,  even  when  triginaUy  extremdy 
foul,  may  be  purified  by  means  of  filtration  to  a  very  considerable  degree,  yet  it  can 
scarcely  be  expected  that  it  can  thus  be  deprived  entirely  of  all  impurities,  since,  not- 
withstanding all  possible  care,  some  small  portion  will  escape  the  best  filters.  If  the 
filters,  however,  are  good,  the  quantity  of  these  will  be  extremely  small ;  but  the  impa- 
rities which  have  been  dissolved  in  the  water  cannot  be  separated  by  ordinary  filtration. 
See,  farther.  Sect.  X.,  "  Filtration." 

2851.  River  water  is  almost  always  soft,  because  the  principal  portion  of  it  has  been 
collected  from  rain  water  that  has  never  passed  through  the  strata,  but  flowed  only  upon 
the  surface,  and  because  the  greater  part  of  the  earthy  salts  have  had  time  to  be  depos- 
ited ;  but  from  the  most  noxious  impregnations  consisting  of  animal  and  vegetable  mat- 
ters which  have  been  carried  into  it,  or  which  have  been  generated  in  the  rivers  them- 
selves, by  various  aquatic  insects  and  plants,  and  which  have  been  partly  mechanically 
suspended,  and  partly  dissolved  in  the  water,  it  is  never  quite  pure.  If  such  river  wa- 
ter be  suffered  to  rest,  part  of  this  matter  will  subside,  but  some  will  still  remain ;  and 
though  putrefaction  did  not  take  place  while  the  water  was  in  motion,  yet  this  effect  will 
happen  whenever  the  water  becomes  stagnant. 

'2852.  For  dtis  reason  it  is  very  desirable  that  artificial  pieces  of  water  employed  to  orna- 
ment pleasure  grounds  should,  if  possible,  have  some  motion,  to  prevent  Uio  bad  eflecta 
always  produced  by  stagnant  water. 

What  has  been  said  of  artificial  lakes  and  ponds  applies,  likewise,  to  reservoirs  of  ot- 
eiy  kind. 

2863.  Rivers  whieh  issue  from  lakes  are  generally  very  pure  and  transparent,  beeauae 
•&  tke  sediment  has  been  deposited  in  the  still  water,  and  the  stream  that  issues  is  fieo 
from  the  mechanically  suspended  impurities  that  were  brought  into  the  lake.  The  Rhone 
0omtng  out  of  the  Lake  or  Geneva  furnishes  a  good  exam^e  of  this  fact. 

2864.  In  countries  where  bogs  emd  peaty  marshes  abound,  the  rivers  are  often  tinged  with 
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d  brownish  ooloar  extracted  from  the  peat,  and  which  does  not  easily  separate  fh>m  tte 
water. 

2865.  The  UuU  of  rioer  water  is  more  vapid,  and  less  agreeable,  than  that  of  spring 
water,  because  the  former  has  lost  all  its  carbonic  acid  in  conseqnence  of  long  exposure 
to  the  atmosphere ;  and  it  is  this  which  renders  spring  water  so  pleasant  as  a  beverage. 

2856.  MoM^  capital  cities  are  eupj^Ued  toith  river  toaier,  as  London  with  the  water  of  the 
Thames,  Pans  with  that  of  the  Seme. 

The  Thames  water  is  of  itself  remarkable  for  its  softness  and  purity,  although  in  pass- 
ing through  London  it  receives  a  great  deal  of  impurities  from  sewers,  and  various  other 
local  causes.  Most  of  the  foulness  with  which  it  is  in  this  way  contaminated  is  only 
suspended,  and  not  dissolved,  in  the  water,  and,  therefore,  mere  rest  causes  much  of  it 
to  subside,  and  the  greater  part  of  the  remainder  of  what  is  merely  suspended  might  be 
separated  by  filtration :  the  same  may  be  said  of  the  New  River  water. 

7^  toater  of  the  Seine  has  been  carefully  examined  by  Parmentier.  and  appears  to  be 
of  great  purity,  notwithstanding  the  numerous  manufactories,  as  dyers,  tanners,  hatters, 
&c.,  which  crowd  on  its  banks,  but  it  contains  more  lime  than  Thames  water. 

SbCT.  VII. ICS  AND  SNOW  WATSB. 

2857.  The  •mater  from  melted  ice  i$  nearly  pure,  as  almost  all  saline  substances  are  sep- 
arated by  the  freezing  of  the  water ;  even  the  ice  of  salt  water  is  nearly  fresh,  and  is 
nsed  in  some  places  for  brewing :  but  the  air  contained  in  the  water  is  likewise  separa- 
ted by  this  process.  Ice  water  is  therefore  similar  to  what  has  been  boiled,  in  conse- 
qnence of  which  fish  will  not  live  in  it  except  it  be  afterward  exposed  to  the  air  for  some 
time.  It  has  a  vapid  taste,  and  does  not  appear  to  quench  the  thirst,  nor  to  act  as  a 
solvent  in  the  digestive  process  so  well  as  rain  water.  Water  from  melted  snow  agrees 
in  its  properties  with  that  from  ice. 

2858.  It  has  been  supposed  that  ice  and  snow  water  are  unwholesome,  and  that  they 
g^Ye  rise  to  the  nnseemly  disease,  the  bronchocele,  or  ggttref  which  disfigures  so  many 
persons  in  the  Alpine  valleys  who  are  obliged  to  drink  snow  water  for  a  great  part  of 
the  year ;  but  this  opinion  is  no  longer  admitted  by  physicians,  who  observe  that  the 
*'  same  affection  prevails  in  Sumatra,  where  ice  and  snow  are  never  seen ;  and,  on  the 
contrary,  that  this  complaint  is  unknown  in  Chili  and  Thibet,  although  the.  rivers  of 
these  countries  are  derived  from  the  melting  of  the  snow  with  which  the  mountains  are 
covered.**  Captain  Cook,  and  other  navigators,  have  proved  the  wholesomeness  of  ice 
and  snow  water,  which  they  have  been  obliged  to  depend  upon  entirely  rn  high  latitudes ; 
and  in  the  polar  regions,  thawed  snow  and  ice  forms  the  constant  drink  of  the  inhabi- 
tants during  winter,  and  of  the  mariners  who  visit  them. 

This  kind  of  water  is  perfectly  soil,  dissolves  soap  readily,  and  will  keep  good  for 
many  years. 

Scot.  VIII.— sba  watbb. 

2850.  The  saUneMo  of  the  eea  is,  no  douhtf  one  of  the  wise  arrarigemente  of  Providenee  to 
prevent  the  evils  which  we  perceive  in  stagnant  fresh  water.  The  saline  impregnation 
pfrevents  the  pntrefaction  of  the  animal  and  vegetable  remains  with  which  it  abounds. 

2860.  According  to  Dr.  Murray's  analysis,  a  pint  of  sea  water  on  our  coast  contains, 
lime,  2-9  grains ;  magnesia,  14-8 ;  soda, 963 ;  sulphuric  acid,  14-4 ;  muriatic  acid,  97*7; 
total,  226  0 ;  or,  if  we  consider  these  substances  as  combined  in  the  water,  it  will  be, 
mariate  of  soda,  or  common  salt,  150*8  grains ;  muriate  of  magnesia,  86-5 ;  muriate  of 
lime,  5-7 ;  sulphate  of  soda,  25-6 ;  total,  226-0,  or  1  of  saline  contents  to  «bout  80  of 
water.  It  is  the  muriates  of  magnesia  and  lime  that  give  the  bitterness  which^we  taste 
in  water  of  the  sea.  This  water  will  not  do  for  washing,  on  account  of  the  salts  which 
it  contains ;  nor,  for  the  same  reason,  is  it  proper  for  preparing  food. 

2861.  The  steam  tohieh  rises  on  the  boiling  of  salt  water  is  nearly  quite  fresh,  scarcely 
any  of  the  salt  rising  with  it ;  hence  it  might  appear  that  we  have  an  easy  method  of 
obtaining  fresh  water  from  the  sea,  since,  for  this  purpose,  it  is  only  neoessaiy  to  sub- 
ject salt  water  to  the  common  process  of  distillation,  and  the  water  formed  by  the  con- 
densation of  the  steam  in  the  usual  way  will  be  fresh,  the  salt  remaining  behind  in  the 
ctill,  or  any  vessel  employed  for  distilling.  Yet  simple  and  obvioas  as  is  this  process, 
it  does  not  appear  to  have  occurred  to  the  early  navigators,  who  were  often  distressed 
for  want  of  fresh  water,  when  they  might  have  supplied  themselves  by  this  method. 
The  ancient  Greeks,  indeed,  who  were  acquainted  with  the  art  of  distillation,  are  said 
to  have  procured  fresh  water  at  sea  by  suspending  large  sponges  in  the  mouths  of  brazen 
vessels  in  which  salt  water  was  boiled ;  when  the  sponges  were  saturated,  they  squeezed 
out  the  fresh  water.  This  eertainly  may  be  regarded  as  the  infhnt  state  of  distillation ; 
bat  the  quantity  of  water  procured  in  this  manner  must  have  been  very  small.  The 
dlscoveiy  of  the  process  of  distilling  by  the  modems  put  mankind  in  possession  of  a  new 
power. 

Tkt  Jbrgt  aeeouKt  we  have  of  tk«  obtaining  fresh  water  at  tea  (y  disHBoHon  it  in  the  reign  of  Qneen  Bliza 
betli.  It  hen  it  was  put  in  practice  bj  Sir  R.  Hawkina.  Experiments  wero  sflerwnrd  nade  by  Hales,  Lttter. 
Mid  varuMM  phUotephen,  and  tbe  practicabiliQr  of  the  metbod  established.    M.  de  Boogainville,  in  his  Toymin 
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tand  tho  woiid,  derired  gnat  auistanca  from  it ;  and  Dr.  Iiring  noeivedi  in  1770,  a  |wrliamentar^  rewnd 
of  :C9000  for  introdadng  it  into  the  British  navy.  Lord  Malgrave  tried  it  with  suoceM  in  1773,  in^hu  Toyaga 
to  the  North  Pole,  eince  which  time  it  has  been  perfectly  understood. 

The  method  practised  by  Dr.  Inriag  ism  thie :  the  ship's  kettle  was  divided  into  two  parts  by  a  Tertical  par^ 
tition ;  in  one  of  these  divisions  was  the  soOp  or  meat  to  be  cooked,  and  in  the  other,  sea  water  to  be  distiued. 
The  same  fire  boiled  both,  and  therefore,  at  the  same  time  that  provisions  were  dressing,  fresh  water  was  dis- 
tilling. Three  fourths  only  of  the  sea  water  was  distilled  off,  since,  when  the  brine  became  strong,  tho  distilled 
water  had  a  disagreeable  taste  from  a  partial  decomposition  of  the  brine.  The  farther  distillation  was  alsc 
found  to  injure  tho  boilers. 

This  construction  has,  since  that  time,  been  varied  in  many  ways,  bat  the  general  principle  must  always  be 
tho  same  All  that  is  necesssry  is  some  method  of  condensing  the  steam  which  is  raised  by  the  boiling  of  salt 
wfter,  in  the  manner  of  a  still ;  and  the  particular  form  and  construction  of  the  apparatus  may  be  varied  to 
suit  the  place  where  it  is  usod.  On  board  ship,  advantage  is  generally  taken  of  the  kettles  for  cooking,  aad 
the  steam  from  these  i»  condensed  with  little  expense  and  trouble.  In  long  voyages,  and  even  where  theie 
has  been  no  particular  scarcity  of  water,  it  has  been  thought  prudent  to  employ  apparatus  of  various  construe 
tions  for  this  purpose,  to  lessen  the  qusntity  of  water  taken  in,  and  to  firovide  against  accidents. 

2863.  But  it  it  to  be  observed  that;  although  distilled  sea  water  is  all  but  fresh^  and  wiU 
answer  for  washing  or  cooking,  yet  it  is  not  completely  so.  It  contains  a  little  muriatio 
acid,  and  is  not  very  fit  for  drinking.  A  little  chalk  or  alkali  added  neutralizes  the  acid ; 
still,  it  is  not  foond  so  good  as  to  supersede  the  necessity  of  having  fresh  water  from 
the  land. 

Sect.  IX. — staonai^t  water. 

2863.  By  the  term  stagnant  we  should  understand  water  simply  in  a  state  of  perjeet 
"estf  or  altogether  without  any  current,  whether  it  be  a  lake  or  a  small  pond,  and  whether 
the  water  be  clean  and  pure,  or  very  foul.  We  mention  this  the  more  particularly,  be- 
cause many  persons  mistake  the  meaning  of  the  term,  and  suppose  that  the  word  stag- 
nant applies  only  to  water  that  has  already  been  rendered  foul  by  remaining  in  that  con- 
dition. Strictly  speaking,  it  is  the  state  of  rest^  and  not  its  quality,  that  constitutes  the 
stagnation  of  water. 

1^64.  But  stagnant  water  exposed  to  the  air^  if  ever  so  pure  at  first,  will  not  long  rcmam 
so;  for  it  soon  becomes  inhabited  by  myriads  of  animalcule,  and  aquatic  insects  of  a 
great  number  of  species,  many  of  which  pass  some  of  the  stages  of  their  lives  beneath 
its  surface,  and  their  exuviae,  or  remains,  become  putrefied,  and  contaminate  the  fluid. 
The  vegetable  kingdom  also  here  extends  its  influence.  There  are  a  great  number 
of  plants,  many  of  which,  called  confervce,  are  so  minute  as  to  be  scarcely  observable  by 
the  unassisted  eye,  which  propagate  in  still  water,  and  often  serve  as  food  to  the  insect 
tribes. 

Thus  stagnant  water,  like  every  portion  of  the  superficial  part  of  the  earth,  teems 
with  life ;  and  the  accumulation  of  the  dead  remains  of  animals  and  vegetables  com- 
municate to  it  properties  highly  deleterious.  We  stated  that  water  perfectly  pure  is 
incapable  of  change  by  itself,  whether  in  rest  or  motion ;  but  no  water,  however  pure 
at  first,  if  kept  perfectly  stagnant  and  exposed  to  the  atmosphere,  can  continue  long  in 
a  wholesome  state,  or  fit  to  be  employed  in  preparing  food,  from  the  causes  just  stated. 
Boiling  and  filtration  may,  indeed,  correct  much  of  these  bad  qualities;  still,  it  can 
never  be  so  safely  used  as  running  water.  These  observations  apply  to  reservoirs  of 
all  kinds  when  employed  in  arrangements  for  supplying  water,  if  freely  exposed  to  the 
air  and  light. 

2865.  Stagnant  water  has  often  a  greenish  colour,  which  is  derived  from  an  infinity  of 
minute  plants  that  can  only  be  seen  by  the  microscope :  much  of  this  will  be  retained  by 
the  filter,  but  some  will  also  pass  through,  as  well  as  part  of  the  mucilaginoas  juices  of 
plants  and  animal  fluids,  and  thus  the  results  of  putrefaction  will  probably  remain,  not- 
withstanding every  care  bestowed  in  filtering ;  but  to  what  extent  it  is  not  easy  to  say. 
The  transparency  alone  of  filtered  water,  therefore,  will  not  form  a  complete  test  of  its 
purity.    See  "  Filtration,"  Sect.  X. 

2866.  The  weUer  of  lakes  and  ponds  is,  properly,  stagnant ;  but  .these  may  vary  exceed- 
ingly, according  to  circumstances.  Lakes  are  generally  supplied  from  streams  and 
brooks,  which  flow  into  them,  some  of  which  have  been  produced  by  rain,  and  others  have 
risen  from  springs.  Here  much  will  depend  upon  the  size  of  these  pieces  of  water,  and 
the  nature  of  the  bottom.  The  water  of  deep  lakes  is  agitated  by  the  wind,  and  is  not 
BO  liable  to  have  vegetables  growing  in  it.  The  water  of  large  lakes  is  generally  very 
pure ;  but  some  contain  so  much  salt  as  to  be  called  salt  lakes.  It  is  in  shallow  water 
that  the  numerous  conferve,  and  other  minute  species  of  plants,  grow,  and  which  render 
the  water  so  deleterious ;  and  hence  the  brownish-green,  slimy  substances  so  often  seen 
in  shallow  ponds. 

2867.  The  water  of  marshes  is  the  worst  of  all.  MarShes  are  places  where  the  stagnant 
water  is  very  shallow,  and  where  the  greatest  quantity  of  plants  of  various  kinds,  and 
likewise  numerous  tribes  of  insects  are  produced,  and,  consequently,  where  their  dead 
remains  are  the  most  abundant.  The  putrefaction  of  these  substances  gives  rise  to  poi- 
sonous eflluvia,  which  contaminate  the  air,  and  often  occasion  fatal  diseases.  Such  water 
should  be  carefully  avoided ;  nor  should  it  be  employed  in  any  way  whatever  for  human 
•astenance  If  other  water  can  be  obtained. 

38^.  But  the  water  of  a  peat  bog,  though  stagnant,  is  of  a  very  diflTerent  quality  fron* 
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tfaal  of  a  marsh.  This,  indeed,  from  some  property  in  the  peat  itself,  instead  of  contain 
lag  putrid  matier,  is  remarkable  for  resisting  putrefaction ;  and  therefore  the  same  nn« 
healthy  gases  are  not  disengaged  from  the  water  of  a  peat  bog  as  irom  common  marshes. 
This  fact  is  of  great  importance,  and  it  is  obeerred  that  the  rast  peat  bogs  in  Holland, 
Ireland,  North  of  England,  and  parts  of  Scotland,  are  not  at  all  unhealthy,  but  the  con- 
trary ;  and  the  same  may  be  said  of  those  stagnant  ponds  of  water  occasioned  by  the  rain 
filliiig  those  cavities  from  whence  peat  has  been  cut.  If  the  swampy  surface  of  bog  land 
in  general,  and  the  water  contained  in  these  ponds,  were  equally  liable  to  putrefaction 
as  marshes,  the  districts  containing  them  would  be  uninhabitable. 

Sbct.  X.— xineral  -waters. 

8889.  There  are  several  other  »alU  which  oceantmdUy  occur  in  ^fiottr ;  but  they  are  much 
less  frequent  than  the  sulphate  and  carbonate  of  lime  which  we  haye  mentioned.  When 
others  occur,  they  are  sometimes  in  too  minute  quantity  to  be  peiceired  by  the  taste,  and 
can  only  be  discovered  by  chemical  tests.  Occasionally,  howeyer,  they  exist  in  much 
greater  proportion,  so  as  to  be  discoverable  by  the  palate,  and  then  the  water  is  said  to 
be  mineral  and  is  altogether  unfit  for  most  domestic  purposes.  Sulphate  of  lime  and 
carbonate  of  lime  are  generally  found  together ;  we  rarely  have  one  without  the  other. 
Chlorides  of  caleium  and  of  magnesia  give  great  bitterness  to  waters  when  they  occur  in 
them.  They  are  found  in  the  waters  df  the  Dead  Sea  in  Palestine,  and  in  many  mineral 
springs.  SulphaU  cf  fnagjusia^  or  Epsom  salts,  so  called  because  first  noticed  in  the 
springs  at  Epsom,  where  they  still  exist,  is  not  unfrequent.  Sulphate  of  alumina  is  found 
sometimes,  though  rarely. 

3870.  When  salts  of  iron  are  found  in  water,  it  forms  what  is  called  a  chalybeate,  and  Is 
known  by  its  austere,  astringent  taste.  But  the  iron  sometimes  exists  in  smaller  quan 
tity  than  is  sufficient  to  warrant  the  appellation  of  a  mineral  water.  Iron  is  usually  found 
in  water  in  one  or  other  of  two  states :  either  joined  to  sulphuric  acid,  constituting  sul- 
phate of  iron,  or  what  is  vulgarly  called  copperas ;  or  as  a  bicarbonate  of  iron,  that  iSr 
iron  joined  to  carbonic  acid.  When  the  iron  is  in  the  state  of  bi-carbonate,  it  depositee  an* 
ochrey  sediment  on  being  exposed  to  the  air  for  some  time,  and  still  more  on  being  boil- 
ed ;  but  when  it  is  a  sulphate  there  is  no  sediment. 

2871.  Irony  in  whatever  mode  it  exists  in  imUer,  may  be  discovered  by  its  striking  a  black, 
or  deep  violet  colour,  with  tincture  of  galls,  or  any  substance  containing  the  gallic  acidr 
or  tannin  (tannic  acid) ;  consequently,  it  would  be  totally  unfit  for  making  tea,  as  it 
would  convert  it  into  a  kind  of  ink ;  and  it  stains  black  all  wearing  apparel  which  haye 
been  dyed  with  tan.  Iron  is  far  from  being  deleterious  in  small  quantity  in  water,  but 
in  a  considerable  proportion  becomes  medicinal.  The  mineral  springs  at  Tunbridge 
Wells  contain  bi-carbonate  of  iron,  aad  that  of  Sandrock,  Isle  of  Wight,  sulphate  of  iron. 

3872.  Chalybeate  waters  are  extremely  common:  the  most  noted  in  Britain  are  those  of 
Tunbridge  and  Cheltenham ;  but  there  are  several  round  London,  particularly  at  Hemp- 
stead, which  were  much  resorted  to  formerly. 

2873.  Besides  the  earthy,  a^halinsy  and  metallic  salts  we  have  mentioned,  mineral  springs 
have  considerable  quantjiies  of  several  gases.  Sometimes  there  is  free  carbonic  acid  gas, 
and  then  the  water  has  an  acidulous  taste.  Sulphuretted  hydrogen  gives  it  a  smeMand 
taste  resembling  tha^  of  rotten  eggs,  as  is  the  case  with  the  Harrowgate  water. 

3874.  Accordingly t  fnineral  waters  are  divided,  from  their  contents,  into  acidulous,. aaltne, 
sdkaline,  chalybeate,  and  sulphurous.  It  would  be  foreign  to  our  object  to  go  farther  into 
the  subject  of  mineral  waters,  as  they  do  not  come  into  the  list  of  beverages. 

[The  mineral  springs  of  tho  United  States  are  numerous,  and  found  in  almost  every 
part  of  oar  countr}%  many  of  which  are  more  valuable  as  medicinal  agents  than  any  in 
the  Old  World,  as  shown  by  analysis,  and,  what  is  still  more  conclusive,  by  their  curative 
effects  and  direct  physical  action  upon  the  human  organism. 

The  most  noted  are  those  of  Saratoga  and  Ballston,  in  the  State  of  New- York,  where, 
for  many  miles  of  surface,  there  would  seem  to  be  a  succession  of  medicated  waters 
gushing  forth  from  the  bowels  of  the  earth,  inexhaustible  in  thejr  sources,  and  each  pos* 
sessing  a  distinctive,  though  more  or  less  analogous  character  in  chemical  composition 
and  in  medicinal  effects ;  and  yet  some  of  these  springs  are  found  in  close  proximity  to. 
each  other,  often  within  a  few  feet,  and  yet  essentially  different  both  in  their  nature  and 
effects. 

They  may  all,  or  nearly  all,  be  said  to  be  chalybeates ;  but  the  proportions  of  the 
salts  of  iron  they  contain  vary  very  remarkably,  in  some  of  them  being  from  &  to  10 
grains  of  the  carbonate  of  iron  to  a  gallon,  while  others  contain  less  than  one  fifth 
of  that  proportion.  The  same  differences  are  observed  in  the  relative  proportions  of 
other  salts,  and  some  of  them  contain  ingredients  no  trace  of  which  can  be  discovered 
in  others.  Their  adaptation  to  various  diseases,  and  to  varied  morbid  states  of  the  sjrs- 
tern,  requires  accurate  discrimination,  for  lack  of  which  there  can  be  little  doubt  that 
positive  injury  has  resulted  from  the  indiscriminate,  and  especially  from  the  excessive 
use  of  these  waters. 

The  spring  which  has  the  highest  reputation  at  Saratoga  is  the  Congress  Spring,  and 
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Its  water  is  highly  carbonated,  besides  contaiains  a  large  proportion  of  chloride  of  sodinm. 
bi-earbonate  of  magnesia,  and  earfaonate  pf  lime,  with  a  smaller  qoantity  of  the  hydrio- 
date  and  bi-caibonate  of  soda,  carbonate  of  iron,  and  a  trace  of  silex  and  hydrobromato 
of  potash.  Its  use  is  found  to  be  decidedly  aperient  and  tonic  when  freely  employedi 
and  in  smaflcr  qu^ntities  it  possesses  aiteratiye  powers,  adapting  it  to  chronic  maladies. 
Congress  waters  are  bottled  and  sent  all  orer  the  country,  and  a  regular  supply  is  kept 
In  most  of  our  large  cities,  so  that,  as  an  article  of  commerce,  it  is  to  the  proprietor  of 
the  spring  a  source  of  great  emolument.  Thousands  annually  resort  thither  from  eveiy 
section  of  the  United  States  during  the  summer  months,  either  in  pursuit  of  health  ci 

geasure,  ample  accommodations  being  prorided  in  the  numerous  hotels  and  boarding- 
luses  of  the  village. 

There  are  also  in  Virginia  a  number  of  valuable  mineral  springs,  little  less  celebrated 
$u  their  medicinal  virtues,  both  for  drinking  and  bathing.  There  are  odd,  warm,  and 
hot  springs,  abonnding  in  sulphur,  and  their  curative  powers  in  cutaneoas  eruptions,  and 
some  other  chronic  diseases,  render  the  several  localities  of  these  springs  very  fashion 
able  resorts.  The  limits  within  which  these  notes  are  restricted,  however,  forbid  any 
ether  detail,  although  there  are  various  other  springs,  north  and  south,  which  are  in 
great  repute  among  invalids.] 

Sect.  XI.-^-purifyino  watbb. 

9676.  As  it  is  someHmes  impossible  to  procure  xfater  pure  and  fit  for  domestic  purposes, 
it  is  important  to  know  by  what  methods  it  may  be  purified^  as  it  is  called,  that  is,  de- 
prived of  those  substances  which  contaminate  it ;  for  it  is  to  be  remembered  that  water, 
in  itself,  is  necefssarily  pure  and  incapable  of  change,  and  that  when  it  is  unfit  for  use  the 
canae  must  be  attributed  to  the  presence  of  foreign  matters ;  in  other  words,  substances 
which  do  not  belong  to  it. 

S876.  Before  anything  can  be  determined  on  this  subject,  it  is  necessary  that  we  should 
have  a  clear  idea  of  the  substances  with  which  water  is  usually  contaminated,  and  of  the 
mode  in  which  they  exist  in  it.  We  have  already  explained,  when  treating  of  river  wa- 
ter, the  difiference  between  materials  being  in  mechanical  suspension  and  dissolved  in 
water. 

8877.  The  bodies  which  are  merely  suspended  in  the  water,  and  not  dissolved,  are  earthy 

Gwders,  as  clay,  lime,  and  a  mixture  of  various  mineral  matters  of  all  kinds,  which 
ve  been  washed  down  from  higher  grounds,  and  are  completely  mixed  up  in  the  water, 
giving  it  a  turbid  appearance.  Parts  of  animal  and  vegetwle  bodies  are  likewise  found 
in  water  in  a  state  of  mechanical  suspension,  as  portions  of  insects,  offish,  dead  leaves, 
fragments  of  wood  and  branches,  grass,  and  every  part  of  the  animal  and  vegetable  king- 
doms. We  may  have  a  good  idea  of  what  may  thus  be  contained  in  water,  by  observing 
what  is  brought  by  rivers  in  freshes,  when  the  water  is  quite  muddy.  Extremely  fine 
sand  may  be  in  this  list  of  substances ;  but  when  the  particles  are  large  they  subside 
immediately,  and  cannot  be  said  to  make  water  turbid. 

All  the  particles  that  are  specifically  heavier  than  water  will  subside  to  the  bottom ; 
hot  if  any  substances  should  happen  to  be  of  the  same  specific  gravity  as  water,  they  will 
not  subside,  bift  will  remain  suspended  anywhere  in  it ;  and  thob^  particles  which  are 
only  a  very  little  heavier  than  water  will  not  fall  down  until  after  t  considerable  time. 
Everything,  in  short,  may  be  suspended  in  water  that  is  light  enough  not  to  sink  to  the 
'bottom  immediately,  and  which  cannot  overcome  the  agitation  of  the  fluid.  But  in  gen- 
eral all  such  mattera  do  subside  after  the  water  has  stood  a  sufficient  time. 

It  is  very  lemarkable,  and  a  proof  how  beautiful  is  the  economy  of  nature,  that  there 
are  veiy  few  substances  in  the  world  that  are  exactly  of  the  same  specific  gravity  as 
water :  were  there  many  such  matters,  this  fluid  would  scarcely  ever  be  clear. 

8878.  Purifying  footer  by  subsidence  is  performed  by  collecting  it  into  a  reservoir,  and 
suffering  it  to  remain  perfectly  at  rest ;  when,  in  the  course  of  time,  those  substancea 
which  are  only  mechanically  suspended  will  sink  to  the  bottom.  But  this  method  alone 
is  wvty  imperfect,  and  can  never  efl^ct  the  complete  purification  of  water,  since,  as  we 
have  stated,  there  are  a  number  of  extremely  minute  particles  so  nearly  of  the  same 
specific  gravity  with  water,  that  they  are  not  able  to  overcome  the  tenacity  of  the  flaid, 
and  therefore  remain  in  a  state  of  suspension,  and.  cause  a  cloudy  appearance.  These 
may  be  separated  by  filtration,  which  we  shall  next  describe.  Water  may  also  contain 
salts  of  various  kinds,  which  cannot  be  separated  either  by  subsidence  or  filtration ;  for 
these  distillation  is  necessary,  by  which  the  pure  water  rises  in  the  form  of  steam,  and  is 
condkensed  again,  the  salts  remaining  in  the  still.  The  filtration  of  water  being  an  im* 
partant  subj^t,  we  must  treat  of  it  at  some  length. 

MV9.  FiUraiitm  is  the  most  general  method  of  purifying  water  for  domestic  economy. 
This  consists  in  allovring  the  water  to  percolate  through  a  porous  material,  the  pores  of 
mdoh  are  too  minute  to  allow  of  the  passage  of  any  substance  mixed  in  the  water. 
Straining  liquids  through  a  sieve,  cloth,  or  sponge  is  a  coarse  kind  of  filtering ;  and  a 
great  variety  of  materials  are  employed  to  perform  this  operation,  suited  to  the  nature 
of  the  liquids  and  other  circumstances.    The  chemist  employs  unsized  or  bibulous  papel 
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iM*  his  4i«lie«le  ^oeestes,  and  poroos  ttonev  have  been  employed  for  fillerinf  water  fin 
•rdinary  pnrpoeea.    Fhumel  and  dolh  of  ▼anoua  kindo  are  also  used. 

2880.  Sfomgt  mug  he  employed  for  JUuring  by  compreaaia^  it  into  the  neck  of  aome  ye** 
ael  made  te  hold  the  water;  thia  aubataace  ia ▼ery ooDrenient,  aa  it  maybe  easily  tadcea 
out,  cleaned,  and  replaced. 

9HS81.  fiui  the  h^t  mMieriel  for  JUttrntg  wUer  is  eKercool,  This  aubatance  not  only  acti 
oaechanicaUy  by  ita  poroeity  aa  a  atrainer,  bot  it  haa  the  Taluable  and  peculiar  quality  of 
preTeatiog  patrefiustion  by  abaorbiag  at  once  the  gaaeooa  matter  that  is  generated,  and 
thus  impeding  decomposition.  Sailors  hare  long  been  acquainted  with  thia  property  of 
charooaJ,  and  they  have  found  it  to  be  an  excellent  practice  to  char  the  inside  of  the 
casks  in  which  they  take  water  to  aea  in  long  voyages.  It  waa  once  aupposed  that  the 
chief  uae  of  thia  was  to  prcTent  the  wator  from  contracting  a  diaagreeaUe  taato  from  the 
wood ;  but  it  ia  now  known  that  it  not  only  edfecta  thia,  but  that  it  acta  much  more  pow- 
erfully  by  nhaorbing  aO  patrid  matter  and  oflTensive  odour,  and  thua  rendering,  in  a  con 
siderahie  degree,  even  fool  and  nnwholeaoroe  wator  aalubrioua  and  transparent. 

The  beet  aua^coalfer  tkie  furpoee  ie  thtt  produced  by  burning  animal  substances,  called 
OMuiuU  chtreomL,  which  is  nwre  eflective  than  vegetable  charcoal  Charcoal  haa  likewise 
the  property  of  nbaoihing  cdoariag  matter ;  brandy  may  be  rendered  white  by  beinu 
paaaed  through  it,  and  port  wine  has  been  rendered  pale ;  it  ia  also  naed  for  whitening 
the  sirup  of  nugar. 

8883.  Nehere  efecie  fUtroHon  hy  memne  of  bede  of  eand.  Water  that  haa  percolated 
through  thene  iaeoea  perfectly  tranaparent  and  clear,  and  freed  from  everything  ex- 
cept what  it  hoMs  in  solution.  Art,  imitating  nature,  employs  aand  for  the  same  pur- 
pose, and  filtoring  beds  upon  a  great  aeale  have  been  formed  for  purifying  water,  the 
supply  of  towns,  and  for  domeatic  pvrpoaea.  Little  more,  indeed,  seems  necessary 
foi  rendering  wator  perfect^  pore,  where  the  impuritiea  are  merely  of  a  mechanical 
natore. 

3883.  TojUier  water  by  meetne  ofeandj  it  is  the  practice  in  many  places,  particularly  in 
France,  to  construct  cistorns  in  the  cellars,  and  to  divide  Fig,  aai. 

them  into  two  uneqwd  parto  by  a  partition,  a,  ^.  534,  that 
doea  not  reach  quito  to  the  bottom.  The  largest  of  tbeae  di- 
viaions,  b,  ia  half  filled  with  layers  of  aand  of  diffi;rent  de- 
grees of  cparaenesa,  and  into  thia  the  wator  to  be  filtered  is 
pot :  in  paaaing  down  through  the  aand,  all  the  mechanical 
impurities  are  detoined,  and  it  riaes  into  tbe  other  division, 
e,  perfocUy  clear.  Thia  method  ia  so  wmple  that  it  may  be 
practised  anywhere  without  diiPculty.  The  shape  and  sixe 
of  the  cistom  are  quito  immatorial.  ^  If  a  cock  is  placed  in 

the  amaller  divi«on  to  draw  off  tbe  wator,  it  ahonld  be  fixed  a  litUe  way  above  the  boi- 
tom,  lest  there  might  be  aome  alight  aediment  which  would  be  disturbed.  It  ia  obvioua 
that  the  sand  can  only  answer  tbe  purpose  for  a  certain  time ;  for  it  mnat  become  clog- 
ged with  the  impurities  and  asdiment  irom  the  foul  water,  and  will  reqiiirB  renewal  more 
or  leas  olVen*  in  proportMn  to  the  foolneaa  of  the  wator.  The  sand  ahould  be  well  wash- 
ed before  it  is  used,  and  it  ahould  contain  no  earthy  matter,  aa  thia  would  defeat  the  ob- 
ject of  filtration.  Clean,  sharp  sand  is  best,  and  it  should  be  separated  by  sieves  into 
various  degxees  of  coarseneaa  to  place  in  difl^nt  layera,  tbe  finest  being  put  at  the  bot- 
tom. 

3884.  JU  may  be  remarked  timt  v)Ken  wUor  ieJUlered  by  nature  through  bede  of  eomd^  it  oa- 
cemie  to  the  surface,  by  which  the  purification  is  mors  completoly  efifected  than  by  de- 
eeemt.  In  the  latter  case,  aome  impnritiea  might  be  forced  through  by  ihe  weight  of  the 
wator,  or  bj  their  own  gravity ;  bot|  in  the  former  caae,  gravity  must  oppose  the  aacent 
of  the  impurities,  which  are  therefore  more  likely  to  remain  behind.  Filtera  have  been 
executed  on  thia  principle,  by  making  the  wator  paas  upward  through  the  aand  and  dMr- 
coal,  or  other  filtering  materiala. 


\fU  tfffmnbu  of  M$  kind  wot  vuMb  hmg  ago,  fty  M.  Parrot,  of  Puia,  which  hat  been  the 
origin  of  aooir  of  Cm  Meeut  imorataa  for  thU  pvipoM.  Ao  it  moy 
be  verf  oMilv  «zoeoU4',  k  aiif  ni  bo  toaetaiet  nacliil  to  tn««Uin, 
<rho  may  Hm  it  diflcolt,  ia  fonu  dtnatioos,  to  prooara  pan  wator. 
•  b  Ctjig-  M9,  npreMBto  a  carved  tobe,  either  nmnd  or  ■qcare,  into 
whidi  eaad,  or  nad  aad  charcoal,  are  pot,  ap  to  the  leVel  of  the 
dottod  iiae  at  e.  A  little  flaiawl  faaf  ie  pot  iila  the  end  a,  aad 
wator  peorad  iato  this  has  ito  ooaiaeet  impmritiee  retained  bf  the 
flannel ;  and  in  paaeing  thr(m|h  the  lead,  la  the  lower  part  of  the 
taiie,  aad  nainr  npward  to  6,  »  completoly  pnrifled,  and  dropi  into 


a  veaael  plaoed  helow.  if  found  aeceeeary,  a  piece  of  linen  or  mui- 
iia  mmy  be  tied  over  the  aonth,  ft,  to  prevent  any  pariiele  of  mud 
OMitnf  orer.  A  tube  of  this  kind,  aboat  three  inches  in  diaiMtor, 
will  filter  aboat  thne  qnarto  of  wator  in  an  hoar.  The  lonlfsr  the 
lef  «rtbe  antoe  rapidly  it  will  filter,  ftoro  the  pnesdre  of  ihe  wator. 
ne  eaad  ahoald  ha  auide  pietty  oonpcl,  for  the  dower  the 
al  the  water,  the  Bu>re  it  wiU  be  pnnfied. 
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2886.  Upon  thie  principle,  an  improved  mode  of  filtering  hoe  been  effected  m  cistenMi 
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\f»  by  forcing  Ihe  water  to  ascend  through  the  filter,  instead  of  descending.    Here  tto 

F&.  M0. cistern  hks  two  partitions,  a  and  6,  Jig.  629.    Aat  at «  doea 

not  reach  qoite  to  the  bottom,  and  the  other  has  an  aperture 
at  h.  In  the  middle  division  a  piece  of  perforated  metal; 
wood,  or  stone,  or  a  cloth,  is  fixed  a  little  above  the  bottom  \ 
on  this  is  placed  a  layer  of  small  pebbles,  then  cony^se  sand 
and  layers  of  charcoal,  then  finer  sand  and  charcoal,  the 
whole  being  covered  by  another  cloth,  also  fixed  jast  below 
the  aperture  h.  The  water  to  be  filtered  is  put  into  the  di« 
vision  a ;  it  then  passes  below  the  first  partition,  and  by  it* 
pressure  rises  through  the  perforated  plate  e,  and  Kkewise  through  the  pebbles,  sand, 
and  charcoal,  and  passing  through  the  cloth  above  it,  runs  throng  an  aperture  inther 
partition  h  into  the  last  division,  fnmi  which  it  is  drawn  by  a  cock  as  it  is  wanted. 

2887.  An  easy  method  of  cleaning  the  JUtering  ftuUerials  is  by  making  the  water  pass 
through  them  in  a  contrary  direction  to  what  it  does  vt^hen  filtering.  For  example,  sup- 
posing, as  we  have  just  stated,  the  division  a  isnhat  whioh  receives  the  foul  water,  and 
b  that  which  receives  the  purified  water.  Then,  to  clean  the  filtering  apparatus,  reverse 
the  process,  and  fill  the  division  b  with  unpurified  water ;  it  will  pass  thnragh  the  aper- 
ture in  the  partition  b,  and  descend  through  the  doth,  the  sand,  and  perforated  plate  e, 
rising  in  the  division  a,  and  carrying  with  it  all  the  impurities,  which  may  be  drawn  oflT 
by  a  pipe  fixed  in  the  bottom. 

ng.  5S7.  2d88.  The  principU  of  fitration  being  todl  understood, 

d*       I  it  may  be  varied  in  an  infinity  oftoays,  according  to  partio> 
ular  localities,  or  to  answer  various  purposes. 

A  common  cask,^  627,  may  be  divided  by  partitions, 
and  the  filtering  materials  placed  in  one  of  the  divisions ; 
or,  without  any  vertical  partitions,  the  cask,  as  in  the 
annexed  cut,  may  be  fitted  up  for  filtering.  Let  two 
cross  partitions,  parallel  to  the  heads,  be  introduced  et « 
and  bf  formed  of  Wood,  perforated  by  a  number  of  holee 
burned  by  a  hot  iron  ;  over  each  partition  put  a  piece  of 
woollen  cloth,  and  place  between  them  htyers  of  coarse 
and  fine  sand  and  of  charcoal.  Suppose  that  c  is  a  pipe 
coming  frvm  the  roof;  the  water  supplied  bj  it  wrU  pass 
through  the  filtering  materials  into  the  space  below  b, 
and  may  be  drawn  off  pure  by  a  cock,  or  a  spigot  and 
faucet  at  bottom.  But  suppose  that  it  is  desired  that 
the  filtration  should  be  performed  by  ascent,  as  the  most  perfect  method,  then  another 
cistem  must  be  provided  and  placed  on  a  higher  level,  as  <{,  into  which  the  water  to  be 
filtered  must  be  first  conducted ;  the  water  will  descend  through  the  pipe  «,  and  enter 
the  lower  part  of  the  cask  b,  from  whence,  by  the  pressure  of  the  water  in  d,  it  win 
Ibree  up  through  the  filtering  materials  into  the  space  above,  at  a,  from  whence  it  may 
be  draviHi  off  by  a  cock.  In  this  ease  the  vertical  partition  is  supposed  to  be  omitted. 
In  either  case  there  shouki  be  a  waste-pipe  in  the  cask,  A,  to  prevent  its  overflowing, 
and  another  in  the  cistem,  g. 

The  foul  water  may  be  let  off  occasionally  by  the  spigot  and  faucet  at  bottom.  In 
case  of  a  deficiency  of  water  from  the  roof,  or  supposing  that  none  could  be  had  from 
that  source,  but  plenty  from  somo  other  source,  it  is  easy  to  see  how  the  cask  might 
serve  as  a  filtering  apparatus.  If  a  funnel,  /,  be  put  into  the  top,  the  water  poured  ime 
it  wtU  pass  through  the  sand  in  the  middle,  and  come  out  at  the  lower  cock  purified. 
The  best  way  to  clean  the  sand  when  it  reqvires  it  is  to  take  it  quite  out,  wash  it  and 
ttie  cask,  and  replace  the  sand  again. 
3889.  Another  method  of  employing  a  cask  as  a  filtering  machine  is  the  following  :   hang 

the  cask,  a,  fig.  628,  on  an  axis  passed  through  it,  so 
that  it  may  be  turned  round  by  a  winch  in  the  manner 
of  a  barrel  chum :  on  the  lower  part  fix  a  short,  hoUow^ 
cylindrical  piece,  b,  to  contain  a  piede  of  sponge ;.  and 

connect  with  it,  by  means  of  a  flange  and  screws,  a  pipe, 

III  EI;i"Iiz!i^^^  c,  to  supply  water  from  a  cistem  placed  at  some  height 

II  ^^^^^^^^1       ^^▼o-    ^^^  ^1^  ^^^  charcoal  into  the  cask  about  one 

e=s|IJ^^^^^^^l|  I   third  full.    The  water  will  rise  through  the  sponge  and 

I  ^''gir' jma^jg^^l /f    sand,  and  when  it  arrives  at  d  in  the  cask,  it  may  pass 

I  flp  1/     off  by  a  pipe  inserted  in  the  end  or  side  of  the  cask,  as 

I  ^^         'f[  *    may  be  found  most  convenient,  into  any  reservoir  oi 

'  vessel  to  contain  it.    When  it  is  required  to  clean  the 

sand,  it  is  only  necessary  to  take  off  the  pipe,  c,  and  the  sponge,  and  having  stopped  up^ 

temporarily,  the  short,  cylindrical  hole  where  it  was  placed,  give  the  cask,  with  water 

ifl  it,  several  turns  mund  by  the  winch ;  this  will  wash  the  sand,  and  make  it  ready  te 
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aif  i  ud  •■eonr  tm  Ai>  ii«n  will  bwp  il  ulaEii. 

«*l.  ft  IH*  UmiH  U  trim  bUd  ur  co«»>«lly  iWnl  tuitl  luy 
mi/irajUter,  when  Hid  uulchiiTHl  inDicd:  (af  ]ir.  with  ■  hols 
In  the  bMUn,  or  OTBi  a  Imira  [■Tdanpoc,  1147  Hrro  u  a  umiiDniT  fillor. 
Putiihsn  bilafMba,  ■[■  nMnd  bit  of  wood,  with  ■  hula  thnngii  it,  ia 
Uw  ipanun  im  Ik*  bmum  at  iba  pot.  fig.  Ud.  b  u  lo  pnijiicii  u  inch 

Ihi  wmur  u  ba  Bllarad.    T>|>  Allfrnd  witir  IBir  boncaind  in  ■  dilh 
ptaiwl  benMIh.    Tko  i»cia]>ia«<lo* •Kind  with ■  hula. 

M01.  W^v  m^  t*  fiittred  u  ■  nrtoM  uJMlf  aven  by  aa  aiinpla  n  eontiHvaiiaa  aa  hufiof  ■  ihick  wiet  «1 
(DMiB  «  vonlad  thraad  onr  tha  ad(a  of  ftdaap  haiia  oi  >r,  >^.  931.    Th*  wain  liaaabjF  ihac— " —   - 


morttii 


iiaiMntiaa  bthiid. 
•ally  iM  by  John 


Pifin. 


I.  An  ezceUml  fdltring  aaparatiu  e/iUne-iMTt  vM  nadt  aiii  gentrt 
Waalartt,  Jormtrl^  of  Titcl^d-tlreet,  London,  from  wbich  moat  of 
(hose  now  aoea  la  the  shops  are  copied  with  slight  *ariatinn«.     s, 
Sg.  fi3S,  ia  tbe  vessel  into  which  tbe  foul  watoi  is  pat :  it  come« 
ibrough  the  cock  b,  and  dropa  into  the  projectiog  lip  of  another  Tea- 
sel, c,  which  has  a  moveable  paTlition  pierced  with  numerous  small 
boles  ;  on  this  p&rtitioti  is  placed  a  piece  of  wodleo  cloth,  o»b  slice 
«f  aponge,  to  stop  tbe  greatest  qnaattt;  of  the  impuritiea  in  the 
water ;  after  tliat  it  paases  throui^  tlie  holes  into  the  lower  part, 
which  contains  obanoil  braised  soialL    Ttais  TOssel  has  in  tbfl  bot- 
lom  several  small  liolea  which  permit  the  water  to  pass  into  a         ~ 
vesael,  4,  from  which  the  Gllered  water  is  drawn  b;  a  cock.    ' 
Alters  answered  Ibe  purpose  com|detelj,  and  hare  Ihe  adva 
that  all  the  parts  could  be  eaBiljr  got  at,  and  therefore  the;  n 
eo^;  kept  in  order 

nr      1  :B94.  a  largt  filter,  aim  iy  Mt.  Hamltim,  v 

made  in  Ihe  following  manner :  B,fig.  G33,  is  a  ^ 

cask  charred  withinside,  and  having  a  partition 

in  the  middle,  a,  which  does  not  reach  quite  to  the 

the  lower  part  of  the  cask  is  put  sand  and  charcoal,  c 

of  charcoal  alone,  abont  four  inches  deep,  the  upper  part  of  1! 

charcoal  in  pieoes  about  the  siie  of  walnuts,  the  rest  coarsely  jtciw- 

dered :  this  ia  covered  with  perforated  covers  to  permit    ' 


a  tbroagh,  but  to  keep  the  charcoal  fit-  »*• 

from  mixing  with  it.    Tbe  water  to  be  1!I- 
1   tM«d  is  poured  into  the  divtsien  a ;  it  then 

1   paases  downward  throagh  the  charcoal  in 

Ad  rises  through  the  perforated  cover  in  the 
Other  diTiaion,  from  which  it  is  drawn  off  by  a  cock.  Tbe  di- 
naioa  with  the  filtered  water  has  an  inaide  cover,  b,  beaides 
the  cover  over  the  whole,  to  prevent  any  one  by  mist^e  poor- 
isg  foul  water  into  the  wrong  division. 

3895.  -Ayfif.  634,  Tepriienti  afilUring  apparatui  maitofiKmc- 
■care,  which  18  at  present  very  generally  sold  in  the  shops  in  __ 
London  :  it  contains  two  partitions,  which  are  fixed  in  with 
OBieat.     The  m^r  one  conlaina  a  cavity  in  the  centre  pierced  with  holes;  and  the 
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l«iFer«ieUilMpi«MediBaatiBl]irnuHnMT.   Befon  tbtraraM _    __ 

CMl  >TB  pal  betweea  the  pcitttiou,  Hattapk  which  Oe  water  pot  io  at  the  top  SKen  ii 
the  lower  dimioo,  i.  tftei  tint  pmhus  lhnw|h  Ow  apcmge  to  detain  tlie  coaneM  put 
oTtbeimpuritiea.  The  filtered  water  iadiawa  off  bjr  a  eoek.  Aa  iiieMi*eBieiiae  aOeoda 
this  aTrauemeiit,  that  the  ehanxnl  and  aand  eanoM  be  eaaOy  gst  at  to  be  renewed,  am 
account  Mtbeeenjeot;  the  partitioiw  aboold  be  got  oat  wheo  reqoiisd  by  the  poaaeaaw. 
Tbeae  fihm,  (hoogh  good,  biTo  no  pecsliar  aoperioiit;  over  oiben  where  the  fkoriai 
roateriala  are  not  ao  concealed. 

ftg.ai.  3896,  Weitrii  alMtfilltrtiim malting UjM$tthrt)l^*  far' 
tieaUr  kni  ef  formi  ilonti,  fig.  &3S,  c4iUd  JiUtrmg  ttanu, 
which  are  hollowed  out  for  the  porpoae  in  the  Atraa  of  a 
Tbc  fluid  percotatea  thnxwh  die  mioate  poree  of  the 
'■ \  Btooea,  which  are  loo  amall  to  au^  the  imporitiea  to  paaa, 

P-^^ -^^Twi      aod  it  appear*  on  the  oottide  In  dear  dropa,  whkA  are  i»- 
^■^^^^r    [ni      ceiTod  into  a  impei  veaael.    llkeae  lUlerfni  atoaea  afltet 
I  the  intended  pUQMae,  hot  the  filtration  proce^  nry  ahnrly, 

{  drop  b;  drop,  and  iha  aiMiae  BMW  liog  up,  and  are  then  diO- 

'  I      onh  lo  cleao ;  the;  sbooM  be  freqnenUy  acnbbed  wftb  a 

hard  brash  before  the  mod  accumalateB  (oo  mach  in  ttiein.  On  Bret  using,  water 
ahould  be  paased  throngh  for  eorae  time  liefore  it  is  draak,  aa  it  ia  neceaBarj  to  cany 
oS  all  eoluble  matter  that  may  happen  to  be  iu  the  atone,  and  whi<±  givea  a  disagiee- 
atde  taste  to  the  water.  StODes  fit  for  this  puipoee  are  found  in  many  parts  of  the 
lungdoni,  particularlj  in  Derto'sbire  and  Durham ;  bat  it  ia  said  that  the  best  filteriog 
atone  comes  from  tlie  island  of  Puente- 
Ventura,  and  the  next  best  froni  Barha- 
does.  Both  may  be  procured  throogfa  Mr. 
Joseph  Bishop,  I  Cteaoent,  Mioonea,  Loa 

S897.  jIn  imyrovtd  ttoMfiter  is  made  in 
the  following  manner :  a,  fig.  636,  is  a 
hidtow  ressd  nade  by  h<41owing  out  a  fil- 
tering stone,  with  a  atone  corer  cemented 
on  J  this  ia  placed  in  a  cistern,  h  c,  which 
may  be  of  atone,  elate,  or  wood.  The  wa- 
ter to  be  filtered  is  pnt  into  this  cistern, 
and  it  passes  through  (he  sides  of  the  Tea- 
sel of  porous  stooe,  through  the  ressel  a, 
Into  the  inside,  towards  which  end  the 
pressure  of  the  water  Brisiog  from  ita 
depth  assists  maleriallT;  and  this  appara- 
tus will  therefore  filter  water  more  rapid- 
ly than  the  last  conatraeiion.  The  fil- 
tered water  is  diawa  off  by  a  pipe  and 

"cock,  ^  and  a  email  |»pe  open  at  both 
ends,  I,  goes  through  the  cistern  and  up- 

t  the  ail  as  the  water  comes  In,  and  sdmit- 


2898.  Fig.  637  represents  «  mrwoIui  aa  a 
Urge  tcait  giveii  in  the  GardeDcr's  Magaiine,  toL 
IT.  Rain  water  is  conducted  from  the  roofs  bj 
pipes  into  the  small  tank*  b  h,  in  each  of  whidk 
there  is  a  hollow  box  of  filtering  atone,  into  which 
the  filtered  water  presses,  Fnun  tbeae  stone 
Ixixes  the  pare  water  passes  bj  pipes  into  the 
great  tank,  c,  in  the  courtyard ;  tlus  tank  ia  anUied 
over,  and  from  it  the  water  is  drawn  by  a  pi 


SMO.  Water  tontamjutUi  hy  lalu  of  a^  Hiti  ctaaai  bt  taMy  dtjnvti  of  liitm.  Fibra 
Hon  in  Ihia  eaae  haa  no  eflbct  whateTer  ;  and  persona  who  have  proposed  apparatna  fbi 
aeparating  aalt  from  water  by  this  process  hare  been  totally  Ignorant  of  chemical  prhi 
eifdes,  aince  all  salts  dissolTod  in  water  paaa  readily  Ibrongfa  tlie  filters.  Neither  can 
any  kind  of  mechanical  compression  through  aand  separate  nie  aaK  from  water,  as  some 
ha*a  erroneoosly  imagined.  To  render  sslt  or  brat^irti  water  ftesh,  other  methoda 
most  be  resorted  to ;  hat  any  idiemical  re-agents  that  may  be  employed  to  precrpltat* 


r 
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•alts  (Vcm  watn  nasi  themsehres  remain  in  the  laid,  and  eonatiUrte  another  hind  of 
•mfuhty. 

8901.  DiMtmaaan  is  the  ontv  eftetive  process  by  whieh  tkt  toaier  mtof  U  obtained  qmiit 
nure ;  but  in  general  this  would  be  too  expensive  and  tedious  for  ordinary  purpoaea.  At 
aea,  where  A^h  water  is  absolutely  necessary,  the  distillation  of  sea  water  is  frequently 
employed,  as  we  have  shown,  in  order  to  deprive  it  of  its  salt. 

2908.  It  is  very  important  to  underetand  the  difference  between  salts  and  the  soln* 
ble  parts  of  animal  and  Tegetahle  bodies.  The  former  continue  in  the  water  without 
any  particnhir  action,  and  they  can  be  aepamted  by  chemical  means,  or  by  distillation ; 
but  the  soluble  paita  of  animals  and  veg etaOlea  decompose  and  pass  into  the  putrefao- 
tive  state,  givinf  out  gasea  and  other  volatile  prodacts,  which  are  taken  up  by  the  wa- 
ter, and  communicate  to  it  highly  deleterious  properties,  some  of  which  are  not  yet  nn- 
doFitood,  such,  for  example,  as  that  which  generates  malaria,  giving  rise  to  marsh  fever. 
Such  animal  and  vegetable  substances  may  be  in  a  great  measure,  or  entirely,  separated 
by  filtration,  if  that  method  be  employed  before  the  substances  are  decomposed  or  dio- 
solved  in  the  water ;  hot  after  that  there  is  no  method  of  depriving  the  water  of  their, 
completely,  with  such  ease  that  it  can  be  practised  as  an  afiair  of  domestic  economy  : 
we  have  stated  that  charcoal  effects  this  purpose  partially.  Such  water  as  contains 
much  animal  or  vegetable  matter  ia  extremely  liable  to  pass  into  the  putrid  state. 

8903.  Ths  importance  of  good  voater  on  long  seavoyagu  is  obweus  ;  yet,  notwithstanding 
the  great  care  that  is  usuaUy  taken  to  select  the  purest  that  can  be  got,  it  frequently 
happens  that,  whea  king  kept,  and  particularly  in  wooden  casks,  it  undergoes  a  kind  of 
putrefaction,  and  becomeo  unfit  for  drinking.  The  cause  of  this  change  depends  upon 
the  impurities  contained  in  the  water.  Water  that  has  been  naturally  filtered  through 
sand,  and  which  does  not  contain  salts,  is  generally  the  fittest  for  being  carried  to  sea ; 
but  frequently,  from  local  circumstances,  the  water  of  rivers  is  employed. 

Some  rivers  that  do  not  take  their  rise  from  a  rooky  soil,  and  which  beoome  consid- 
erably charged  with  foreign  matter  during  a  long  coarse,  even  over  a  widely  oultivatoa 
plain,  are  remarkably  firee  from  saline  contents,  boa  are  often  foaled  with  mii  and  vege* 
table  and  animal  exuvie,  which  are  rather  suspended  than  hekl  in  true  solution^  Sooh 
is  that  of  the  Thames,  which,  taken  up  at  London  when  the  tide  is  down,  is  soft  and 
good  water ;  and  after  rest  and  filtration  it  hoUs  bat  a  very  small  portion  of  anything 
that  could  prove  noxious.  It  is  exceUently  fitted  for  sea  store,  but,  after  being  sumo 
time  at  sea,  it  undergoes  a  remarkable  spontaneous  change.  When  a  cask  is  opened 
that  has  been  kept  a  month  or  two,  a  quantity  of  inflammable  air  (carhuretted  or  sulpha- 
retted  hydrogen)  escapes,  and  the  water  is  very  black  and  oflfbnsive.  Upon  racking  it  off, 
however,  into  large  earthen  vessels,  and  exposing  it  to  the  air,  it  gradually  deposites  a 
quantity  of  slimy  mad,  becomes  as  clear  as  crystal,  and  remarkably  sweet  and  palata- 
ble. This  effect  is  owing  to  the  water  having  contained  originally  a  good  deal  of  im- 
purities, consisting  of  animal  and  vegetable  matters,  which  putrefy  and  decompose,  and, 
in  consequence,  give  out  the  gases  and  offensive  smell  above  mentioned ;  but  as  soon 
as  the  decomposition  of  all  these  substances  has  been  completed,  and  the  fermentation 
baa  subsided,  the  water  ia  pure  in  consequence  of  having  thus  got  rid  of  them.  Hard 
waters  which  contain  sulphate  of  lime  become  more  offensive  than  those  which  contain 
onlj  carbonate  of  lime,  for  the  former  salt  decomposes,  and  its  sulphuric  acid  gives  rise 
to  sulphuretted  hydrogen,  which  has  the  most  disagreeable  odour. 

3904.  It  would  appear  that  the  soluble  vegetable  matter  of  the  wooden  casks  formei> 
ly  employed  in  the  navy  eontriboted  to  the  putridity  of  the  water ;  for  now  that  iroip 
tanks  are  substituted  for  them,  the  water  may  be  kept  much  longer  vrithoot  being  ofifbn- 
sive.  The  metal  becomes  oxydized,  and  tho  oxyde  of  iron  thus  formed  mixes  with  the 
water,  but  by  its  weight  and  insolubility  it  soon  fhlls  down ;  or,  should  a  small  portion 
remain  in  the  water,  it  can  have  no  injurious  effect  upon  health.  It  might  be  supposed 
that  this  fermentation  of  the  foul  matter  in  river  water  might  be  resorted  to  in  order  to 
purify  it  for  the  purposes  of  domestic  economy ;  but  this  method  would  be  by  for  too  to- 
dious,  and  nearly  the  same  effect  is  produced  by  filtering  through  charcoal. 


9910.  Ahm  i»  womsHmss  eiSfUftd  in  puaiMng  wsAif  water,  whidh  it  doM  in  tonitt  nearan  when  then  is 
m  nnnll  qnantitr  of  impura  erKame  nmOer,  If  alnm  be  ndded  in  tha  propottiea  of  a  few  gnim  to  n  qnart  0( 
foal  water,  with  tLgitmtion,  and  then  raffered  to  net  for  twenty-four  hours,  s  tediaent  wiU  fell  down,  th« 
water  will  become  c*ear,  and  mav  be  poured  off.    Here  the  alum  coinbinos  with  the  impuriUea,  as 


n  anall  qnantity  of  impure 

>  and  then  anffered  to  reat  for  twentj-four  hours,  a  tediaent  wui  fail 
water  wui  Decome  c.'ear,  and  may  be  poured  off.  Here  the  alum  coinbinos  with  the  impurities,  as  in  tho  oaae 
of  dymingf  and  oecasiono  them  to  enbeide.  If  any  alum  should  remain  dissolved,  and  not  combined  in  the  water, 
a  little  earboaate  of  aods  tcmj  be  added ;  this  will  deootopose  the  alum,  the  soda  aiaUnff,  with  its  Mlphikria 
add,  solphate  of  soda,  or  OUufaer^s  salt,  which  remaine  diseolred  after  the  rest  hfs  been  prsoipitated.  A  few 
drapeofa  solution  of  the  red  sulphate  of  iron  added  to  a  pound  of  water  will  produce  the  same  ^Aect. 

S90S.  A  piUeni  wm  latelf  teken  out  by  Pnfe»sar  Cktrke,  of  Aberdeen^  for  a  method  of  pariiying  water  hf 
adding  qoicklinie  to  it.  But  this  can  only  unite  with  any  carbonic  acid  that  ma^  be  in  water,  forming  cai^ 
bonate  of  Isnae,  which  will  be  precipitated  along  with  any  carbonate  of  lime  that  may  hare  been  ia  the  water; 
eat  it  can  bare  no  effect  upon  Uie  sulphate  of  Itme  in  water,  which  ia  the  chief  cause  of  its  hardness. 

1007.  In  Mony  psrts  of  Mindoalcm  tke  water  i$  very  tmeiire,  beiner  wholljr  preserred  In  tanks.  In  that  ootm> 
try,  a  meat  TvlaaUe  pdant,  Stryclmoe  polat«nim,  or  the  cleansing  nut,  is  said  to  have  the  |m>per(nr  of  mirifflng 
the  water.  The  polp  of  the  fruit,  whea  ripe,  is  eaten  by  the  natiree,  and  the  seede  are  dried  and  sold  ia  evevv 
mai^et  for  this  porpoee.  If  one  of  the  seeds  be  rubbed  hard  for  a  minute  or  two  round  the  inside  of  the  Tesen 
hsf^rs  the  water  is  pat  in,  the  fluid,  however  foul,  will,  a  short  time  being  allowed  for  it  to  settle,  be  freed 
feon  all  ita  iaipotitiet,  the  adveatitioas  matters  being  settled  to  the  bottom,  and  the  supernatant  water  left  c1ea« 
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aad  jMtleetly  wholonma.    Tkaae  nats  an  eonttantly  eurriad  aboat  hj  th«  roan  prorident  pert  of  oar  laSm 
dficen  and  loldien  in  time  of  war,  to  anaUe  them  to  purify  their  water ;  they  are  men  conTenient  tbaa  aloa, 
and  an,  perhape,  more  wholeaome.    It  may  be  mentioned  as  a  cnrioui  fact,  that  the  frait  above  mentionedt 
luiving  the  property  of  clearing  muddy  water,  ii  the  only  safe  species  of  a  large  tribe  of  pTants  which  are  vim 
laax  poisons. 

Sect.  XII. — chekxcal  tests  for  exahinino  wateb. 

2908.  We  stated,  under  the  head  "Building"  (Book  I.),  how  essential  it  is  tahave  a 
supply  of  good  water;  and  that,  if  no  well  existed  on  the  spot  where  a  bouse  is  to  be 
erected,  it  was  desirable  to  sink  one  for  the  purpose.  The  salubrity  of  water  being  a 
matter  of  the  first  importance  to  health,  it  is  proper  that  what  is  obtained  from  this  or 
any  other  mode  of  supply,  where  its  purity  may  be  questionable,  should  be  carefully  ex- 
amined before  it  be  used  for4he  usual  purposes  of  domestic  economy. 

2909.  When  good  water  is  first  taken  up  it  is  perfectly  clear  and  colourless ;  but  the  ex 
aminer  should  not  be  satisfied  with  holding  up  a  glassful  between  his  eye  and  the  light ; 
he  should  also  pour  some  into  a  deep  ale  glass,  into  which  be  should  look  downward, 
when  the  slightest  tinge  from  extraneous  substances  will  appear. 

2910.  If  the  water  be  discoloured  in  any  manner,  it  is  usually  owing  to  some  impurity 
mechanically  suspended  in  it,  and  which  may  be  remored  by  rest  and  filtration,  in  the 
manner  already  described ;  but  the  impurities  may  likewise  be  dissolved  in  the  water, 
in  which  case  they  will  pass  through  the  filter,  which  has  no  power  of  separating  them. 

2911.  The  existence  of  various  substances  dissolved  in  water  may  be  discovered  by  the 
use  of  what  are  called  chemical  tests  or  re-agents.  These  are  substances  made  and  kept 
for  this  purpose ;  by  the  addition  of  a  small  portion  of  one  of  these  tests  the  presence 
of  a  particular  substance  in  the  water  may  be  detected.  But  although  it  is  extremely 
easy  to  detect,  in  this  manner,  the  substances  most  usually  found  dissolved  in  water, 
yet  the  complete  examination  of  this  fluid,  so  as  to  ascertain  all  the  noiatters  that  are 
contained  in  it,  is  a  subject  that  requires  a  very  considerable  acquaintance  with  prac- 
tical chemistry,  the  an^ysis  of  waters  being  one  of  the  most  difficult  and  delicate  of 
chemical  researches.  It  would  be  quite  out  of  place  here  to  attempt  an  explanation  of 
this  BuAjeot  at  any  length, «nd  we  only  propose  pointing  out  the  methods  of  ascertaining 
the  presence  of  those  substances  with  which  spring  or  well  water  are  most  generally 
contaminated,  and  which  cannot  be  removed  by  filtration. 

2912.  Jf  the  water  obtained  should  be  so  impregnated  with  salts  of  any  kind  as  to  be 
readily  discovered  by  the  taste,  it  would  come  under  the  description  of  a  mineral  water, 
and  be  altogether  unfi(  for  domestic  purposes ;  but  if  it  be  transparent,  colourless,  and 
free  from  any  peculiar  taste,  it  is  probably  good :  nevertheless,  it  may  be  hard,  for  the 
hardness  would  not  afifect  its  transparency,  nor  would  this  be  readily  discovered  by  the 
palate,  except  that  organ  had  been  much  practised  in  tasting  waters.  Using  the  watei 
in  washing  will  determine  this  point  to  a  certain  extent :  if  it  makes  a  good  lather  read* 
ily  with  soap,  it  is  soft ;  if  not,  it  is  hard. 

2913.  The  nature  of  hard  and  iioft  waters  has  been  detailed  at  such  length  when  treat- 
ing of  "  Spring  Water,"  that  it  would  be  a  useless  repetition  to  describe  it  again.  We 
slmll  here,  therefore,  content  ourselves  with  giving  more  particular  directions  for  em- 
ploying the  tests. 

2914.  The  mere  fact  of  hardness  may  he  ascertained  by  a  solution  of  soap  in  spirits  of 
wine,  which  is  the  method  usually  employed  by  well-diggers.  If  this  be  dropped  into 
distilled  water,  no  alteration  will  occur ;  but  if  the  water  be  hard  from  an  earthy  salt, 
the  solution  of  soap  will  occasion  a  white  flocculent  adhesive  precipitate,  which  is  ow- 
ing to  the  lime  in  the  water  uniting  to  the  fat  of  the  soap,  the  alkali  of  the  latter  having 
joined  the  sulphuric  acid  of  the  lime.  This  test,  however,  only  proves  there  is  some 
neutral  salt  in  the  water,  but  does  not  point  out  what  that  salt  is.  Most  salts,  however, 
except  those  which  are  calcareous,  are  discoverable  by  the  taste,  particularly  if  part  of 
the  water  be  evaporated. 

2915.  To  determine  whether  the  water  contains  lime  in  any  form,  the  oxalic  acid  should 
be  employed,  as  the  best  test  for  this  earth.  All  waters  containing  lime  are  more  or 
less  injurious  to  health,  affecting  the  kidneys  if  they  are  drank  for  any  continuance. 
ISome  of  the  springs  about  London  contain  a  great  deal  of  sulphate  of  lime,  and  are  unfit 
for  washing,  and  would  be  unhealthy  to  drink.  To  explain  the  principle  upon  which 
oxalic  acid  proves  the  presence  of  lime,  it  must  be  observed  that  lime  has  a  stronger 
attraction  for  the  oxalic  than  it  has  for  any  other  acid ;  therefore  it  w^ill  quit  whatever 
acid  it  may  be  combined  with  in  a  dissolved  state,  and  unite  to  the  oxalic,  forming  an 
oxalate  of  lime,  which,  being  insoluble  in  water,  will  fall  down  as  a  white  precipitate. 
But,  instead  of  using  pure  oxalic  acid,  it  is  better  to  employ  it  as  joined  to  ammonia,  or 
the  oxalate  of  ammonia. 

2916.  To  detect  the  presence  of  iron  in  water  j  add  to  it  tincture  of  galls ;  if  there  be  iron, 
a  hlack  precipitate,  like  ink,  will  be  perceived ;  but  for  this  purpose  the  water  most  not 
be  boiled,  for  in  that  case  the  carbonic  acid  would  be  driven  off  and  the  iron  would  fall 
down,  and  would  not  be  affected  by  the  test.  Prussiate  of  potash  in  the  same  case  wiL 
give  a  blue  precipitate,  like  Prussian  blue.    If  this  test  give  the  same  coloured  precipl* 
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iBtes  after  the  water  has  been  boiled^  then  the  iton  is  not  in  the  state  of  a  carbonate, 
but  is  most  probably  a  salpbate  of  iron.  If  it  be  required  to  determine  whether  the 
salt  be  a  sulphate,  add  muriate  or  nitrate  of  barytes  to  some  of  the  water,  and  if  it  be  a 
sulphate,  but  not  otherwise,  a  precipitate  will  appear. 

3917.  Sulphureued  kuirogen  is  eatUy  known  in  water  by  its  disagreeable  smell,  like  that 
of  rotten  eggs,  or  by  blackening  a  silver  spoon  pot  into  It. 

2918.  Carbonic  aad  in  a  free  ttaU  may  be  coiuectnred  by  the  brisk,  sparkling  appear- 
ance of  the  water,  and  this  being  destroyed  by  boiling ;  but  it  is  accurately  ascertained 
by  the  water  reddening  Uimus  paper,  and  precipitating  barytes  water  before  boiUog,  but 
not  after  it  is  boiled. 

2919.  Vegetable  or  animal  maUer  may  be  detected  by  adding  sulphuric  acid  and  evapora* 
ting  the  water ;  if  such  matter  be  present  the  water  will  become  blackened.         / 

2920.  The  aboYO  are  the  substances  most  usually  found  in  water ;  others,  which  ars 
more  rare,  require  considerable  knowledge  of  practical  chemistry  to  apply  the  testt 
properly. 

1^21.  From  all  thts  we  may  perceive  the  neeeeoUv  ^  hamng  a  chemieal  analyeie  made  o/ 
wUer  about  which  we  have  any  doubt,  and  which  is  to  be  used  for  any  important  pur- 
pose, as  in  the  case  of  water  from  newly-sunk  wells.  But  this,  as  we  have  already  ob' 
served,  can  only  be  effected  by  the  skilful  practical  chemist. 

SbcT.  XIII. — ON  TANKS  AND  CI9TSEN8  FOB  PBE8ERT1NO  WATBR. 

2922.  Jn  some  eountriee,  where  springs  are  scarce,  and  where  it  rains  only  periodically 
great  care  is  bestowed  on  reservoirs  or  cisterns  erected  to  preserve  water.  Anciently 
there  were  cisterns  all  over  the  country  in  Palestine ;  these  are  frequently  referred  to 
in  Scripture,  and  many  of  large  dimensions  are  still  to  be  seen.  As  the  cities  were,  for 
the  most  part,  built  upon  hills  or  high  ground,  and  the  rains  fell  in  India  at  two  seasons 
of  the  year  only,  in  spring  and  autumn,  people  were  obliged  to  keep  water  in  cisterns  in 
tta!^  country  for  the  use  of  their  cattle,  and  in  cities  for  the  convenience  of  the  inhabi- 
tants. Ancient  subterranean  dstems  are  described  as  still  to  be  seen  at  Constantinople, 
the  vaults  of  which  are  supported  by  several  hundred  pillars.  In  modem  times,  before 
the  discovery  of  such  excellent  cements  as  we  are  now  possessed  of,  there  was  consid- 
erable difficulty  in  building  cisterns  to  hold  water ;  at  present,  from  the  perfection  of 
our  Roman  cement,  this  has  become  comparatively  easy.  Bricks  laid  in  Roman  cement, 
and  covered  on  the  inside  with  a  coating  of  that  material,  form  a  wall  perfect^  tight, 
and  impervious  to  water.   •  ^ 

2923.  The  choice  of  a  material  for  reservoirs  in  which  water  is  to  be  preserved  for  drink 
JT  culinary  purposes  is  extremely  important.  The  material  which  has  long  been,  anft 
h  still,  generally  employed  for  common  cisterns  is  lead. 

2924.  The  ddeierious  effects  of  lead  dissolved  by  various  substances  and  taken  into  the 
rtomach  is  well  known ;  but  it  is  necessary  to  adduce  proofs  of  it  in  this  place.  Water 
absolutely  pure  has  no  action  on  this  metal  if  air  be  excluded ;  but,  if  air  be  admitted,  its 
aot'on  is  very  sensible.  In  the  atmosphere  there  is  always  present  a  certain  proportion 
of  ocrbonic  acid,  and  most  waters  likewise  contain  a  minute  quantity.  The  carbonio 
acid  a'^ts  upon  lead,  and  converts  it  into  carbonate  of  lead,  which  is  a  poison.  A  white 
line  may  generally  be  seen  at  the  surface  of  water  preserved  long  in  leaden  cisterns, 
where  tlii3  metal  touches  the  water,  and  this  is  owing  to  a  deposition  of  carbonate  of 
lead,  formed  at  the  expense  of  the  metal.  Waters  differ  much  in  the  power  of  dissolv- 
ing lead.  a:u]ie  act  upon  it  with  great  rapidity,  as  is  evinced  by  the  corrosion  of  the 
cisterns  and  pipes.    But  the  consequence  of  this  is  not  generally  appreciated. 

Dr,  Lamby  wfco  has  paid  much  attention  to  this  subject,  and  to  whom  we  are  indebted 
for  many  valuabij  facts,  states  an  instance  where  the  proprietor  of  a  well  ordered  his 
plumber  to  make  the  lord  of  a  pump  twice  as  thick  as  what  is  usuaUy  employed  for  such 
8  purpose,  in  conse«^-ience  of  his  observing  that  it  was  frequeptly  corroded  and  required 
constant  repairs,  not  roaisidering  that  the  lead  thus  quickly  dissolved  was  poisoning  his 
water. 

Nothing  is  more  cert&*u  than  that  lead  cisterns  and  pipes  become  leaky  from  the 
chemical  action  oi  the  wa»,^r  upon  them,  and  it  must  be  equally  obvious  that  in  all  such 
cases  the  water  is  contaminate*!  with  a  portion  of  active  poison.  This  action  of  water 
on  lead  is  increased  frequently  by  the  circumstance  of  vegetable  matter,  such  as  leaves, 
falling  into  the  cistern ;  this  wii:  ii  \part  to  the  water  an  additional  solvent  power,  which 
points  out  the  propriety  of  at  leasT  koe).'*ng  cidtems  extremely  clean  where  lead  happem 
to  be  the  material  em]doyed. 

It  may  be  supposed  that  the  quantit  *  o.^.metal  thus  dissolved,  and  still  more  the  portion 
that  is  actually  taken  into  the  stomach,  *u^t  be  too  minute  to  deserve  serious  attention, 
and  that  its  e&cts  cannot  he  appreciable.  But,  considering  the  complicated  nature  of 
the  human  frame,  it  is  neither  impossible  H'^r  improbable  that  a  very  minute  portion  of 
a  deleterious  substance  taken  with  our  alim^jt  for  a  length  of  time  may  exercise  an  in- 
jurious influence  after  a  series  of  years,  aUfaou^'^h  th's  e/n.  '.t  mv''  not  ^  peroei\  -kA  in  a 
•tort  period.    We  find  this  to  be  the  case  in  the  ^^  l*'  ^'^iiltut  \&  liq  ^m<  &:^d  'i  .rthai 
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destroetiTe  habite.  From  a  passage  in  VitniTiasy  an  architect  of  the  time  of  Aagaatai^ 
we  learn  that  the  anoient  Romans  were  acqnainted  with  the  deleterioos  effiscts  of  lead ; 
and  he  condemns  the  practice  of  conTeying  water  in  leaden  pipes,  as  this  metal,  he  ol^ 
serres,  renders  the  water  insalabrioos ;  but  it  is  obserred  that  water  has  no  action  oa 
lead  pipes  if  they  are  kept  always  fldl,  since  thos  the  air  is  ezdaded. 

It  would  appear,  therefore,  to  be  a  matter  of  common  prndence  to  avoid,  as  mncfa  ta 
possible,  the  iise  of  metal  so  dangerous  as  lead  in  forming  cisterns  and  reservoirs ;  or,  at 
aU  events,  if  it  is  employed  for  this  purpose,  care  should  be  taken  to  dean  such  dsteras 
or  other  vesseb  frequently,  and  not  to  suflbr  any  water  to  remain  long  in  them  vnthoot 
being  changed.  It  has,  indeed,  been  confidently  stated  by  physicians  that  a  dangerous,  and 
even  fatal  colic  has  attended  persons  who  have  been  obliged  to  use  for  some  time  water 
which  has  been  contaminated  by  lead  from  pipes  'and  cisterns ;  and  that,  when  pipes  of 
wood,  earthen- ware,  or  iron  were  substituted,  the  wator  ceased  to  produce  these  dreadful 
effoots.    Dr.  Paris  mentions  several  cases  of  this  kind. 

2925.  A  very  delieaU  ^^for  the  ducovery  of  lead  in  vxUer  is  sulphate  of  potash,  or  sul- 
phate of  soda,  which,  Dr.  liiomson  mforms  us,  will  detect  it,  even  should  it  not  exceed 
one  part  in  100,000  parts  of  water.  A  drop  or  two  of  this  test  in  a  glass  of  water  vnH 
show  the  presence  of  lead  by  a  cloudy  predpitate. 

Notmthetandingf  however ^  the  opinum  which  we  hMfe  put  expreeeed  an  the  imprcpriety  ef 
ustTtg  lead  in  general  for  conveying  and  preserving  water,  there  is  one  case  which  forms 
a  remarkable  exception  to  the  principles  we  have  stated.  It  was  first  shown  by  Guyton 
Morveau,  and  afterward  more  particularly  by  Dr.  Christison  of  Edinburgh,  that  the 
presence  of  saline  matter  of  some  kinds  in  water  retards  the  oxydation  of  lead  i  and 
that  some  salts,  even  in  very  minute  quantities,  prevent  it  altogether.  Such  waters, 
therefore,  as  have  dissolved  in  them  a  portion  of  these  salts  may  be  safely  conveyed  and 
kept  in  that  metal.  Thus  a  small  quantity  of  muriates  and  sulphates,  which  exist  in 
many  kinds  of  spring  water,  preserve  lead  from  corrosion.  '*  In  water  containing  these," 
observes  Dr.  Turner,  "the  metal  gains  weight  during  some  weeks,  in  oonsequenoexf 
its  surface  gradually  acquiring  a  superficial  coating  of  carbonate,  which  is  slowly  decom- 
posed by  the  saline  matter  of  the  solution.  The  metallic  surface  being  thus  covered  by 
an  insohible  fibn  composed  of  the  salt  and  the  lead  adhering  tenaciously,  all  farther 
change  ceases."  The  water  of  Edinburgh  has  this  property ;  and,  likewise,  all  waters 
which  are  hard,  though  containing  sulphate  of  lime.  But  no  soft  water,  such  as  rain 
water,  possesses  this  advantage. 

In  recommending  that  lead  cisterns  should  be  frequently  deaned,  we  most  remark  that 
we  do  not  advise  uiat  they  should  be  scoured  bright ;  for  this  would,  by  exposing  the 
pure  metal  to  the  action  of  the  water,  occasion  it  to  be  more  readily  dissolved,  and  d^troy 
the  protecting  crust ;  but  by  cleaning  we  inean  only  remo^ng  the  mud  and  other  loose 
impurities  that  may  have  settled  to  the  bottom,  or  be  attached  to  the  sides,  for  which 
brooms  and  brushes  are  sufikient. 

2926.  In  treating  of  rain  water,  we  mentioned  the  possibiltty  of  obtaining  a  sufficient 
supply  by  means  of  a  roof  properly  constructed,  a  circumstance  of  great  importance  in 
places  where  wells  or  springs  are  scaroe. 

2927.  Toidb/of  rain  water  have  been  long  employed  in  some  parts  of  England,  par> 
ticulariy  in  the  Isle  of  Thanet  and  in  Berkshire.  They  are  sunk  in  the  ground,  and  art 
of  a  cylindrical  form,  resembling  a  shallow  well.  The  best  lining  is  brick  laid  in  Par- 
ker's cement,  or  veiy  strong  mortar,  and  covered  with  a  coat  of  cement  half  an  inch 
tiiick.  It  will  be  best  to  cause  the  water  to  run  through  a  large  filter  of  sand  and  diar> 
coal  previously  to  passing  into  the  tank.  The  tank  should  be  arched  over  with  a  flat 
dome  of  brick,  having  an  opening  to  dean  it  out  when  required,  which  may  be  dosed 
•y  a  etone.    If  the  water  be  first  filtered,  there  will  be  very  little  deposite.    A  pnn^ 

may  be  fixed  in  the  tank  to  raise  the  wateiC    By  means  dT 
j!^.  538.  audi  a  tank  almost  every  house  might  be  supplied  with  soft 

-^  and  pure  water. 

2928.  The  annexed  wood-cut  {Jig.  638)  exhibits  a  seo- 
^  tion  of  the  arrangement  of  this  tank  with  its  filter,  a  is  the 
I  division  of  the  filter  into  which  the  rain  water  is  conducted 
I  from  the  roof  by  a  pipe ;  from  this  it  passes  below  the  par- 
I  tition  in  the  middle,  between  a  and  b,  rises  through  the  sand 
I  and  charood  in  the  division  5,  and  passes  through  an  aper< 
H  ture  into  the  tank  or  reservoir,  c.  Where  it  is  preserved  till 
^^a^gSBg/i  raised  by  a  pump,  d.    The  top  of  the  tank  is  arched  with 

brick-work,  and  has  a  man^'hole  to  clean  it  by,  covered  with 
Ui  oak  fl^  with  many  holes  bored  in  it  for  ventilation. 

2919.  TMftt  eatiUf  end  cheapfy  eotutructed  btve  been  lately  formed  at  Esstbovrne,  in  Sntsex.  Them  hxwt 
M«n  eminantly  necfol  dnrinf  the  last  dij  lammen ;  tbey  are  not  liable  to  decay  like  wooden  veeeele,  and  take 
tap  little  iDom. 

Theee  tanks  Tary  in  aiie ;  one  ti[  lee>  tban  aeren  feet  wide  haB  aerred  two  labouen*  &nulies  for  three  y«af% 
wbile  meet  o£tbo  soringe  in  tbe  neighoonrhood  were  dry.  A  tank,  twelre  by  seven  feet,  has  been  foand  soli* 
rient  to  supply  witn  water  a  large  family  and  six  horses ;  this  was  surronnded  br  only  foor  and  n  half  tnek 


nidb<<inlliMb*lo>il.ailiV  aplba  tack  •iih«nh  xth*  biiUiy  wh  pniMilHlviUi,  in  itdaMM 
M»  th*wH|hl«(tkaHark4Hacknck-«irk.  Al  lb*  KJMbiarai  WWthHif  >  a^  hH  tun  ■*<■,  tm». 
Ir-tkiH  tHI  d«r  br  (Inn -'-^  -' --^ ' ._.._._,.......         

di>(  Km  ama  at  bIhut  j  ■ 

t  cacnDt  irf  ur  ia  Kill  U  pniBHW  tke  Mrilf  uT  waUr  in  luha,  which  ii  •uJ[)'*aiclHl  bf  ll 
or  <ith>i  pijK  nbich  «•*;■  tks  nitr  (ihbi  itat  nrf  bnni  ih  or  eighl  iimhii  In  diMiKMt,  i 
kft  !■  Ih*  oak.    Wbn  tba  ptmiliDf  wimli  it  Ht  Uov^tm  or  kiu  na  ihg  mgb,  ibi  wi 

OHwn'hubHi  ri><u3'<utrgl,iid  ■bnnlliTlhmUTb'iif  d'U'endbjipl^Zubaluu 
stbci  iBwI,  fnn  >bich  it  CHUt  Hcaiia  lill  it  liu  rtaa  Ihnotb  ilu  biiliu  is  i  baud  urm 

ano.  n<  MM  •/  nc*  IMb  <■  /v^tir  <hm  IB  oDnnrtiBf  1)h  wu«  thu  Bwd  fsnulr  to .-, , 

rnuJ  ui  ihi  purpoH  of  wueriu  Ivoitj  Uioann'  ftnUia,  bt  vhich  food  cnpa  oT  potAMu  wan  obtuiud, 
wbvB  ttri  UK  wftinvd  ^ilod.  Tuikj  or  ponill  duf  im  Iha  ohalk  (bar  fait  daep«  wbU  it  ■mvated  bciD^aildpd 
ia  ibi  aidM  roofed  a?«ri  ban  baoa  Jbiud  tvtj  TaloabU  for  th«  Ivffa  Hocka  of  BhpBp  tb  Uib  aoutb  iawam.    Ci» 

larva  baill  with  brick  iiul  oavant. for pnaerriof  "*-  — ' *-         -'" 

gaauKiaiB  iba  Rtdinfa  af  Verlutiin. 

S93I.  For  ciMUna  m  a  imail  teah,for 

maurial.     WeUh  ftlate  is  »awn  into  tbin  

put  tosetber  wtLh  cement,  a*  in  the  annexed  wood- 
cut I  fig.  639).  The  eods  a  b  arc  [et  into  grorei  in 
tbe  sidGB  e  d,  the  latter  being  held  and  pressed  to- 
gether by  the  iron  rods  nith  screWB  and  nula,  ifg- 
Tbe  bottom  is  likewise  fitted  in  a  grooTe :  Ihua 
the  whole  is  kept  together  in  a  maoner  extremely 
aimplo. 

Thie  kind  of  cistern  in  very  durable,  not  being 
liable  to  gel  ont  of  repair ;  and.  it  has  the  adTin- 
lage  of  not  in  any  way  affecting  the  water  lika 
Imm.  a  waste-pipe  ia  necessary,  or  course,  as  in 
eiery  other  cistern.  Tor  tbis  purpose.  As  slate  ia 
liable  to  be  broken  by  a  heavy  blow,  it  may  be  necessary.  In  soma  instancM,  to  prorida 
•  wooden  casing,  or  ai  least  a  th)nt  of  wood. 

Cisterns  of  slate  may  be  easily  made  with  a  partition,  so  as  to  1Ui«t  all  the  water  tbal 
IS  put  into  tbem  in  the  manner  already  shown. 

3933.  Tit  comnun  ratplatla  for  vtUr  in  nu/l  hmue*  are  wooden  casks  or  boUs,  and 
these  hare  oRen  been  preTiousIy  nsed  as  beer  or  wins  casks.  All  wood  i>apt  to  com- 
municate same  unpteasant  flavour  or  odour  to  the  water,  except  they  are  charred  inside, 
which  they  ooght  to  be ;  and  it  is  too  commonly  the  ease  that  Uiey  are  left  uncovered, 
snd  then  the  water  is  liable  to  be  contaminated  by  various  sabstances  floating  in  the  air, 
nnd  by  insects  of  various  kinds.  Tbey  should  be  frequently  cleaned  out,  and  kept  care- 
fully covered. 

3S33.  A  haUrcotk  is  an  BXc«Oent  contrivance,  which  allows  tbe  water  to  come  into  a 
cistern,  but  shuts  of  itself  when  the  cistern  is  full ;  hence  they  are  always  employed  in 
tbe  cisiems  lupplieil  by  water  companicB.  Tbe  plug  of  this  cook  is  kept  in  by  a  screw, 
or  rivet,  in  tbe  nsual  manner;  it  has  a  copper  rod  fastened  to  it.  to  the  other  end  of 
which  a  globular  ball  of  this  copper  plate  is  soldered.  This  ball  is  bo  light  as  to  Soa< 
upon  the  water  of  the  cistern,  and  when  it  hangs  down,  the  cock  is  open  and  the  wate 
oomes  in ;  hot,  as  tbe  water  mna  into  the  cistern,  it  raises  the  bail  and  shots  tbe  cock, 
thus  stopping  the  supply  to  prevent  it  from  running  over.  Though  this  contrivance  is 
very  simple,  it  is  sometunes  apt  to  be  ont  of  order,  and  therefore  slnuld  be  frequently 
Bxamined. 

S934.  Btery  dtlem  theuid  tlac  lutvt  a  leaMe-yift,  which  is  a  pipe  Gxed  perpendicularly 

in  the  bottom  of  the  cistern,  having  its  npper  orifice  ezaotly  at  the  level  at  which  it  la 

desired  the  water  should  be  when  the  cistern  li  full.     If  by  any  aocident  the  ball-cook 

shoald  be  dU  of  order,  or  if  there  is  no  ball-cock,  tbe  Buperfluous  water,  thai  would 

'   otherwise  orerflow,  will  pass  down  the  waste-pipe. 

MU,  PniM  ar  rtttntin  far  aBrnthtg  Bit  fmerring  voltr  ara  fraqaanllr  aasaiaarx  for  tha  aaa  ut  eatth 

Iti  du  «■■  bT  Iba  rnma.  h  ia  aot  diSnll  to  maka  a  asod  Ib  a  alani  asiL  aa  it  ia  of  IBrlT  tatantln 
.  _.  , ^._  .V.  _:, :.  ^  - rr.^  .ia,  ao™  earn  ia  h-mut-    U  ta 

Had  jHiMNv  '•  gxuiall/  anIBcieiit. 

ar  ta  catda  or  aha ap,  aicapt  what  ia 
a,  ud  Ikar  aw  ftwaj  to  ba^aiMm^ 


«  upoara  to  aoawar  tfa*  parpoaa  parfactlr^  awt  ia  aa  Ivit 

'    la  daarvd  cmt,  a  t^w-  af  clar,  wa" 
dai  dowa  and  boat  witb  baalUi  dl 


Iowa;  TWpoada  .    ... _.  .  .  ^ ....^ , 

•fcHa  Ara  iaat  ^H/f  ia  tlio  cobitb.    After  tba  ncaTalion  liaa  baaa  daarvd  cmt,  a  t^ar  af  clar,  wall  tamparad 
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thonrngUy  nndentood ;.  wbetiier  it  rnutet  with  the  dty,  fonning  a  kind  of  hard  cement,  m  whether  it  meat  •* 
pteventing  the  wurma  from  boriey  through  the  clay^  which  they  are  known  to  do  when  clay  alone  ii  need, 
and  thua  let  <mt  the  water ;  bat  it  ii  obeerred  that  thie  mode  of  conitruotion  answers  better  thau  where  ItnM 
is  not  em|iloyed.  An  improved  method  of  ejrecating-lhis  part  is  to  make  a  mortar  by  mixing  the  lime  wiih  sand| 
bn«  it  adds  a  little  to  the  expense.    Thoagh  tough  clay  is  best,  yet  it  does  not  appear  to  be  absoJutely  osBe» 

tial ;  and  any  earth  sufficiently  tenacioas  to  bear  beating  into  a  soljd| 
compact  body,  will  answer  the  purpoee,  thoagh  not  so  well.  Paring 
the  whole  bottom  of  the  pond  will,  where  the  expense  and  troable  an 
not  an  object,  be  the  most  complete  method. 

3930.  When  a  pond  i*  to  be  made  upom  the  elope  of  a  hiUf  the  form 
may  be  a  semicirde,  as  in  tbo  ground  plan  a,  j^.  540,  or  the  seg^ 
ment  of  a  circle.  The  npper  side  must  be  steep,  and  the  lower  ana 
of  a  pnmer  slope  for  cattle,  the  bcttom  being  formed  out  of  the  map 
teriali  dug  from  the  hill,  as  is  shown  in  the  section  b.  One  pond 
may  be  made  to  supply  two  or  more  fields  by  placing  it  so  that  the 
boundaries  uf  the  fields  may  pass  through  the  pond.  Tree*  sboald 
not  be  planted  roand  ponds  or  open  reservoirs  of  water,  notwith- 
standing they  shade  the  water  from  the  heat  uf  the  sao,  and  the 
agreeable  effect  which  they  produce,  for  the  leaves  which  fall  into  the 
water,  by  their  decompoeiiioo,  injure  the  quality  of  the  water ;  and 
such  ponds  should  be  frequenlly  raked  and  ke|it  from  aquatic  plants, 
particularly  those  minute  coofervie  like  green  id:mo,  which  are  very 
apt  to  collect  in  standing  water .  One  great  use  of  pBTin|  the  whole  hair 
turns  of  ponds  is  the  faciUty  which  this  affiirds  of  keeping  them  clean. 
9937.  In  easee  tehere  a  pond  is  eup^ed  by  water  which  runs  down  sloping  ground,  a  great  deal  of  impurities 
is  frequently  brought  along  with  it,  which  would  render  the  pond  mndcly,  besides  tending  to  fill  it  up.  It 
would  then  be  proper  to  admit  the  water  into  another  reservoir  previous  to  its  entering  that  from  which  it  is 
to  be  used,  in  order  that  it  may  first  deposits  all  its  sediment,  and  the  latter  will  be  found  extremely  useful  as 
manure.  The  communication  may  be  made  by  a  pipe  laid  at  the  surface  of  the  first  reservoirr  and  having  its 
mouth  covered  with  a  grating  or  a  plate  pierced  with  holes.  As  th'>  health  of  cattle,  as  well  as  that  of  baman 
beings,  must  depend,  in  a  considerable  degree,  upon  the  saluhrity  of  the  water  which  they  drink,  it  would  ap> 
pear  proper  that  more  care  should  be  taken  to  keep  the  water  of  ponds  in  a  clean  stale  than  is  generally  be- 
stowed ;  and  a  drinking  fountain,  raised  a  little  from  the  ground,  formed  of  stone,  and  kept  quite  free  from 
weedte,  into  which  the  water  might  flow,  filtered  from  the  iKind,  would  not  be  very  difficult  to  execute  upon 
the  principles  which  have  been  explained  above,  and  might  be  a  miiet  agreeable  object  in  pasture  ground. 
This  latter  idea  is  the  more  important,  since  the  loose  stones  with  which  ponds  are  covered,  as  desctibed  above, 
are  frequently  forced  deep  into  the  clay  by  the  feet  of  the  cattle,  and  the  pond  is  thereby  materially  injured ; 
besides,  sheep  are  often  disgusted  when  the  water  is  thus  rendered  muddy,  and  refuse  to  drink  it. 

It  is  of  the  greatest  consequence  that  sheep  and  cattle  should  be  supplied  with  pure  water ^  partirularly  dit- 
ring  the  heat  of  the  summer  months.  Far  this  purpose  light,  running  water  is  to  be  preferred  where  it  con 
be  obtained,  or,  if  possible,  well  water  in  trough*  or  shallow  tubs,  which  is  venr  requisite  when  sheep  aie  eo» 
fined  in  folds ;  but  on  no  account  should  they  be  allowed  to  drink  water  that  has  been  long  stagnant,  or  in  a 
tainted  state,  as  it  must  be  when  it  contains  any  dung.  On  the  Continent  the  watering  ot  sheep  is  reganled 
as  a  circumstance  of  the  greatest  moment.  At  the  best  establishments  in  Sweden  and  France  they  are  daily 
watered  with  running  water,  or  with  that  olitained  from  lakes  or  springs,  which  is  conducted  to  them  by  means 
of  pipes  into  troughs,  out  of  which  the  animals  drink  at  pleasure,  and,  consequently,  take  less  water  at  each 
time,  which^is  favourable  to  their  health. 

2938.  In  situations  where  there  are  natural  inequalities  nf  level,  it  will  be  easy  to  constnict  the  pond  itself 
higher  than  the  drinking  place,  into  which  it  is  to  be  conveyed  by  a  pipe ;  but  where  the  place  la  perfectly 
flat,  and  the  reservoir  is  to  be  filled  with  water  collected  only  from  tarn,  it  may  Iw  found  best,  insteitd  of  sink- 
inp^  a  pond  in  the  earth,  to  erect  extensive  low  sheds  covered  by  roofs  proper  for  collecting  rain  water,  which 
might  be  dischsTged  into  the  reservoir  on  the  ground ;  and  it  has  lieen  nlready  shown  that  any  required  quan- 
tity may  be  collected  by  means  of  roofs  In  the  best  farmeries  horses  are  now  more  frequently  supplied  with 
water,  and  washed  by  means  of  troughs  of  cleon  water  in  the  stables,  than  driven  into  the  pond  as  formerly. 

2939.  The  water xoUected  in  draining  land  may,  in  some  cases,  bs  rendered  available  for  some  purposes  of 
domestic  economy  by  conducting  it  to  tanks  or  other  places,  where  it  mav  first  be  depurated  by  de|iosition, 
and  afterward,  if*^  neceasary,  by  filtration.  In  this  esse,  as  much  of  the  cfmin  as  possible  should  be  made  el 
drain  tiles  or  eatthen-ware  pipes.  Water  so  collected  has  been  employed  in  turning  mills  and  performing 
other  work. 

Sect.  XIV. — on  pipbs  for  convetxno  water. 

2940.  Pipes  for  the  conveyance  of  waler  are  made  of  wood,  iron,  copper,  stone,  or 
pottery. 

2941.  Wooden  pipes  are  the  least  expensive  at  first,  and  are  easily  made ;  they  are 
best  bored  in  trees  of  the  proper  size,  and  then  the  bark  being  left  on  preserves  them.  Ii 
small,  the  passage  may  be  bored  by  a  long  auger,  turned  round  by  one  or  two  men ;  but 
where  the  pipes  are  large,  and  the  demand  is  great,  as  for  supplying  towns,  machines 
are  employed  to  bore  them.  The  great  objections  to  wooden  pipes  are,  their  want  of 
strength  to  resist  a  great  pressure  of  water,  and  their  liability  to  decay.  They  are 
usually  made  of  elm  or  alder ;  oak  would  be  preferable,  if  it  were  not  too  expensive. 
The  lengths  of  pipe  are  fitted  in  by  enlarging  the  bore  at  one  end  in  a  conical  form  with 
a  sort  of  auger,  and  cutting  the  opposite  end  taper  to  drive  into  the  conical  end  of  the 
adjacent  pipe,  which  is  hooped  to  prevent  its  splitting.  Great  care  should  be  taken  ii 
fitting  them  well  together  to  prevent  leakage,  and  not  to  cut  away  too  much  of  the 
wood  at  the  taper  end,  which  is  frequently  the  cause  of  decay.  Wooden  pipes  are  ap( 
to  generate  insects  in  their  decayed  and  rotten  parts,  and  water  lying  long  in  such  pipes 
becomes  putrid  from  the  animal  and  vegetable  matter  collected  in  them. 

2942.  Cast-iron  pipes  are  superior  to  any  other  for  durability  and  strength.  They  may 
be  procured  of  any  (hameter  in  lengths  often  feet,  and  then  are  united  by  means  of  nuts 
and  screws  passed  through  flaunches  cast  on  them ;  these  require  to  be  put  togethei 
with  some  cement.  After  having  screwed  the  pipes  together,  they  first  calk  the  joint 
with  hemp,  and  then  fill  it  up  with  a  composition  of  borings  or  turnings  of  cast  iron, 
mixed  with  sulphur  and  sal-ammoniac,  and  moistoned  with  water.  The  rapid  oxydatiot 
of  the  iron  unites  the  whole  into  one  mass,  ai  d  at  the  same  time  expands  the  bulk  of 
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»ti«  ceinenl,  so  as  to  fill  up  the  space  very  closely.  The  use  of  the  hemp  ts  only  tc 
prevent  the  cement  from  getting  into  the  inside  of  the  pipe.  Some  have  used  Roman 
cement  for  this  purpose ;  and  others  have  employed  melted  lead.  An  idea  has  some- 
times been  entertained  that  the  iron  is  injurious  to  the  salubrity  o(  the  water ;  but  a  thin 
Uaek  oxyde  soon  forms  upon  the  inside  of  the  pipe,  and  defends  it  from  the  action  of  the 
water,  forming  a  sort  of  black  japan.  If  the  water  contains  lime,  the  latter  is  deposited 
as  a  fine  crust  over  the  inside,  and  defends  them  from  corrosion  ;  and  there  is  no  fear 
that  iron  pipes  will  fill  up  with  this  deposite,  since  the  water  only  depositee  the  stony  < 
matter  from  the  attraction  of  the  iron,  which,  being  once  covered  wjth  a  si  ght  thick- 
ness, the  water  no  longer  has  access  to  the  iron.  Some  .have  put  lime  into  the  water 
purposely  at  first,  when  it  was  found  that  the  water  was  so  corrosive  as  to  become 
tinged  by  running  through  iron  pipes  newly  hiid  down  ;  a  rapid  current  of  lime  water 
being  passed  through  the  whole  length  for  a  few  days,  the  pipes  became  coated  in  the 
inside  with  calcareous  matter.  At  first,  afler  this,  the  watei^  tasted  of  lime,  but  it  became 
pore  in  a  short  time. 

2943.  Stone  pipes  have  been  used  ;  and  they  are  perfectly  safe  and  wholesome,  but 
difiicult  to  execute.  Machines  have  been  invented  for  sawing  them  out  of  blocks  of 
stone ;  but  the  expense  was  too  great,  and  they  were  liable  to  break. 

2944.  Copper  pipes  are  never  employed,  except  in  particular  cases,  in  machinery  and 
apparatus  of  various  kinds. 

2945.  Lead  pipes  are  universally  employed  for  small  water  pipes,  chiefly  from  the 
&ctlity  of  bending  them  in  any  direction,  and  soldering  their  joints.  They  were  for- 
merly made  of  sheet  lead  wrapped  round  Sin  iron  or  wooden  core,  and  the  joint  soldered 
op.  This  method  was  imperfect,  as  they  were  apt  to  give  way  in  the  joint ;  they  are 
now  generally  made  by  casting  the  lead  in  an  iron  mould,  upon  a  cylindrical  iron  rod  of 
the  size  of  the  bore  of  the  intended  pipe,  the  lead  being  three  or  four  times  the  thick- 
ness of  the  intended  pipe,  and  in  short  leng^lhs,  which  are  then  drawn  through  holes  in 
pieces  of  steel  in  the  manner  of  wire-drawing,  till  the  pipe  is  reduced  to  the  intended 
thickness,  and  drawn  out  to  the  proper  length.  We  have  already  mentioned  the  bad 
effects  of  keeping  water  long  in  lead. 

2946.  Lead  pipes  lined  with  (in  have  been  made  for  the  conveyance  of  water  where  it 
was  in  danger  of  receiving  a  taint  from  the  corrosion  of  lead,  or  for  beer. 

2947.  Pipes  of  pottery-ware  are  made  of  a  coarse,  brown  kind  of  pottery,  which  is  very 
bard  and  aurable  ;  they  can  only  be  made  in  short  lengths,  and  have  one  end  enlarged 
to  receive  the  other  To  chise  i\\e  joints,  tow  and  pitch  are  used.  These  pipes  can 
never  be  made  to  bear  much  pressure,  are  liable  to  be  broken  by  accident,  and  are 
expensive  ;  but  they  preserve  the  water  perfectly  pure.  It  appears  from  some  ancient 
buildings  that  the  Romans  sometimes  made  use  of  them. 

2948.  Fipes  are  subject  to  obstructions^  not  only  from  the  deposition  of  sand  or  mud  in 
the  lower  parts,  where  they  are  curved,  but  also  from  air  which  gets  in  by  accident,  and 
separates  from  the  water,  and  collects  in  the  upper  parts  of  their  bcndings.  To  clear  a 
pipe  of  this  air,  if  it  be  of  lead,  the  common  method  practiced  by  the  plumbers  is  this : 
they  drive  a  nail  into  the  place  where  they  suspect  the  air  to  be  lodged,  and  while  the 
nail  is  in,  they  hammer  up  the  lead  round  it ;  they  then  draw  out  the  n^il  and  sufller  the 
air  to  escape ;  when  that  is  all  gone,  and  the  water  appears,  they,  with  a  stroke  or  two 
of  the  hammer,  close  up  the  hole  in  the  pipe  again,  which  the  lead  gathering  round  the 
nail  enables  them  to  do. 

Sect.  XV. — ^forhiiio  wells  and  raising  water. 

2949.  When  water  cannot  be  procured  on  the  surface  of  the  earth,  it  is  necessary  to 
search  for  it  in  the  interior,  where  it  circulates  in  numerous  places.  The  origin  of  well 
water  was  shown  in  Book  VIII.,  Chap.  I.,  Sect.  V  Two  methods  are  resorted  to  for 
reaching  it :  digging  wells,  and  b<)ring  the  earth. 

2950.  Considerable  difficulty  is  experienced  in  fixing  upon  the  spot  where  it  is  likely 
that  water  may  be  obtained  by  sinking  a  well ;  and  much  judgment  is  required,  as  the 
operation  is  very  expensive. 

3051.  Well-digging  is  performed  by  pei'sons  who  pursue  this  avocation  exclusively, 
as  it  demands  peculiar  knowledge  and  practice.  The  form  of  wells  is  always  circular. 
If  they  should  happen  to  be  formed  in  chalk,  no  stone  or  brick  lining  is  necessary  ;  but 
if  made  in  soA.  strata,  which  is  most  frequently  the  case,  to  prevent  this  from  falling  in, 
they  are  lined  within  with  bricks  laid  without  mortar,  which  operation  is  termed  steeu" 
mg.  The  steening  of  a  well  is  a  mode  of  building  rather  curious,  as  the  internal  wall 
is  built  and  sinks  down  as  the  well  proceeds.  In  beginning  it,  a  few  feet  from  the 
surface  a  «ing  or  circular  curb  of  wood,  called  a  barrel  curb,  abed,  Jig  541,  the  size 
of  the  weil,  is  laid  on  the  bottom  of  the  digging,  and  bncks  built  on  it,  shown  at  c  a,  ah 
found,  to  a  considerable  height ;  the  well  is  then  proceeded  with,  and  the  well-digger 
?antiouaIy  digs  away  the  earth  at  d  and  6,  from  below  the  curb,  which  by  degrees 
sinks  down  from  the  weight  of  the  brick-work  upon  it.  When  the  curb  has  got  to  the 
ioweot  part  of  the  well  that  is  being  formed,  the  latter  is  again  carried  some  way  far 
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thn  down,  «nd  again  tbe  onrb  and  tbe  steeniD^  are  lowered  b;  the  ume  pracesa  aa  ba> 
fore.  This  curb  is  left  ia  tbe  weU.  Ir  the  depth  ia 
*ci7  great,  and  tbe  steening  will  nol  sink  any  far- 
ther, tKimellmeB  Ihey  fonn  a  new  curb  wiibia  tta 
^-^  first,  and  cauae  that  to  aink  as  they  proceed. 
m—^^  When  they  arriTe  al  a  apring,  it  will  aometiHiaa 
burst  out  with  great  Tioience,  bo  as  to  endangn 
Ibe  safety  of  tbe  welt-digg(>ra,  wbo  are  then  drawn 
np  with  all  expedition.  The  depth  at  wbieb  water 
JB  round  varies  in  every  situatioD,  according  to  the 
geological  utructure  uf  the  country.  Tbia  iall«r 
brancb  of  knowledge  aQurds  tbe  only  clew  by 
which  tlie  probability  of  finding  water,  and  at  whai 
depth,  can  be  conjectured  upon  ratioaal  granoda  ; 
and  we II -diggers  unacquainted  with  dii*  useful 
science  can  progntiaiicate  only  from  a  kind  of 
knowledge  and  practice  of^  Tei;  limited  nature, 
and  ar«  Filremely  apt  to  mialead  their  empk^en. 
not  alwaya  from  dishonest  motivea,  but  freqcently 
from  B  total  misconception  of  the  true  princi|dea 
npon  which  thej  ougjit  to  proceed.  The  thickneas  of  the  ateening  ia  geueTally  four 
inches,  or  half  a  brick,  and  the  well  should  be  domed  over  with  brick-work,  leaving  a 
man-hole  twenty  tncbeB  square,  covered  with  a  YoriiBhire.  Btone,  having  a  itrong  iioa 
ring  let  in  in  the  top  to  lifl  it  out  by.  It  is  usual  to  contract  with  tbe  well-digger  for  a 
oertaiD  depth,  that  at  which  water  is  expected,  paying  him  as  extra  if  the  depth  ahooli 
exceed,  or  dedaeting  if  it  should  (kll  short  of,  what  is  supposed. 
tatl.  2niivA''*r<*M«U«Mlwbu,(ifkts,bHiipTmRi>Bd<r 


llH  Cdodihi 


u  mring  (f 


ninoriiaaiivttliicniitlitr.  Tbt  optntln 
BfUl  by  dwifiiif  m  wall  Bt  «r  *jfh(  iMt  damp, 
■t  if  whicE  Uh  bohai  iHtnnFM  h  phasd. 
of  Ihii  lUItuBnl  dapudi  ipuB  thai  of  It* 
bs  pmMlnudT  ud  it  fa  chftRMd  KcunniwlT 
in  m  tuuua  ti  •  dlftnil  im*  sT  banJH  ■■  mi- 
id  II.    Sufi  cUf.  or  kxM,  •ud]'  BJJ,  ii  jMSMnud  hf 

iii»I  ilil.  ..fcr.  Mi.  or  wilhoot  I  ilil.  'mil  >ut>T  » 


ft  Iwitaarm  haor*  aslJfliulEji  ainaa  (• 

rliboar.    Wheni)H|miidHlbU|ia- 

lamud  u  fu  u  Ih>  ebiHl  ud  it*  nd  will  tbllHT  mM 
ht  viihdrmivD,  in  onlcr  tv  inlndnc*  mcjlmdnnl  kBfvr, 

it  Djiuit  nHiuplhrinfh  tha  iralir*,bdt  asnM  latimi. 

«d,~«»iBUDV«f  ■  tHdlEf««Hi#,haTinf  ■  ogdnl,  flHtinf  *dM  wliidiM  nvad  It 

in  tm^Bjti  lo  nil  puUoalu  pnrpoHi.    In  wdtr  M  nuo  Ih*  nd  wilk  >k« 

.  cluiwa  or  In  t^o  out  thi  Iuoh  motlar,  ■  itukUrd  a>  modo  with  tbr«*  polta 

•  iiiusl  longtb  of  Pich  mJ  II  iboui  htvd  f^el.  luid  icDftJi  ofiai 

MBfta  vn  fcrewed  tofotiwr  u  mt  oonng  procfsdi.    Tho  chiiol  ii  ivnsnllj  ^ — '  ' — ■  ■ — *- ' '-   — '  "*-- 

Efnav  thns  laebM  aAd  m  qitutor.    lUliiqf  tb«  todiand  dKiiladnr  ^b~~  '~  ~'~ 
Cs1j4  wilhdnwii,  wbiotaocvniHolaHnuidflimUo  tioia.     Iflbej  neat  w 
u  ikij  m  get  (hmnf  1i  oolr  nr  reniitod  ii«*tiiiR  tho  Eiul  op  and  duwc 

(har  go  tfown.     lliit  haBpl  tho  ^4  "P*^,  and  promU  thevdiDliLDraof  wnr '~ 
ia  Iho  lidt.    Upon  Lba  whola,  Lht  hariD|  ii  ptrionricd  with  nor*  facilitr  Ibu  i 

Boilan  an  ao-T  nado  (a  Dia  daptk  of  maial  bandnd  fret,  which  lajipl;  a  pleatifgl  MraaB  of 
Uh  inriBil  muKt  fna  wkkb  tb*  walar  cocoaa  ba  bifliai  than  Iba  lOifaDo  of  tbr  (nand  wbata  lb 

!<••  n  tba  loifan  of  Ibt  gnnsd,  and  il  wiD  bt  airnwij  ><>  dir  •  »all  to  Ibo  d«plb  to  wbieb  lb*  •nriafwill 

IMt.  Whaa"  wtUiilbiB(d™aaldoahmu  tbaiiba'walarhataqaJlalolbaiatAeiaof  tfaaaaoTn' 
it  ii  Ibai  raqniiiM  to  ban  loBa  santriTaao*  bf  wbicb  it  ia  uda  u  raacb  ibal  lanl. 

A  great  ranety  of  methods  oTiaising  water  from  wells  has  been  practiaed  at  diftbreal 
tiBBa  and  in  various  countriea,  each  of  which  may  have  bodw  convenience  or  advantage 
according  to  tho  locality  apd  other  circumstances. 
MM.  Tkt  Urtr  mmi  tucktt  ifig.  M3)  is  one  Of  the  BioM  simile  of  tbCMi.    A  kwg  f6l». 


U  wbicb  a  tacUa 


. .        L  Iqr  ■  DMl,  aeia  m  m  lever  to  niM  Aa  booket,  awl  Fig.  to. 

mm  Um  end  of  ttie  lever  the  water  Diaf  be  railed  eren  by  >  ^~ 
•bild  by  a  tvtj  ixiiing  ezertioo.  Thia  meihed  k  eonman 
•iBOBg  Ibe  nanet  fardenen  near  IiOoioa ;  but  it  b  onlr  cbI- 
oolaled  lor  IlKwe  cwea  wtiate  tbe  water  ti  vmj  sear  the  bdt- 
facB.  K  liaa  ttw  adTsotage  of  the  graateat  aimplloilT,  as  it  can 
be  ooDstniotad  by  any  peraon  that  caa  make  Ihs  lerer  and  kip- 
rigbt  poat. 

9MS.   T%€  %at  mctlmi  U  rik<  hutitt  rtited  hf  ■  tamJUtt,  fig.  S44.     When 

very  deep,  or  a  great  anpply  ia  wanted,  tbia  may  be  aaaist-  j?^.  m, 

ed  by  machinery  turned  by  any  of  the  ordinary  powera.  ■> 


tSH.  But  the  noet  ooDveaieiit  mediod  of  raiaina  w 
ia  by  roeaaa  of  ^ampt,  which  will  be  deaeribed  Dnder 
"KUehen  FumitDre.'^Bcek  XI.,  Cbap.  ni. 

S9ST.  An  old  but  tngemmu  nedt  of  Toiiiaf  aatir  from,  a 
well  to  the  npper  part  of  a  boose  is  ■omelimeB  adopted  on 
tbe  Continent.  A  poat  is  fixed  close  to  the  well ;  this  la 
eoanected  by  a  fixed  cord  with  tbe  window  or  other  opes- 
ing  in  the  upper  ^rt  of  the  bouae  where  the  water  is  to 
ba  introdnoed.  On  this  cord  a  wooden  collar  is  placed,  ^ 
and  alidea  finely  firom  one  end  to  the  other :  the  bucket-  ~~' 
rope  la  put  thrMigh  the  hots  in  the  oollBr,  and  otst  a  pulley  in  the  window,  and  thus  the 
biKket  ia  ntaed,  Gret  perpendicnlaii^  from  the  water  in  the  well  till  it  comes  in  contact 
with  tbe  coUbt,  when,  tbe  power  being  conlinoed,  tlie  collar  slides  ilong  tbe  fiied  rope, 
till,  together  ^tb  tbe  bucket,  Ibey  rea^  the  operator  in  tbe  window. 

SMS.  It  may  be  proper  bririly  to  notice  a  few  other  wmpte  methods  of  raising  water 
Own  one  leTd  to  another,  irtiich  are  occasionally  employed. 

3969.  Ciaia  ^  BtukiU. — Thia  cooaiata  of  a  number  of  bnoketa  faatened  to  a  chain  or 
rope,  Ibe  two  ends  of  which  are  united ;  tbe  chain  goes  orer  a  wheel,  and  hanga  down 
into  the  well,  with  its  backets  baring  their  moutha  downward  aa  they  deacend.  On 
aniving  there,  the  buckets  became  filled  with  water,  and  by  tbe  turning  of  the  whed 
and  the  motion  of  the  chain  they  are  brought  up,  while  Iboae  on  the  other  side  of  the 
chain  go  dowB  empty. 

3060.  Tht  SpatUh  tunra  is  a  chain  of  bucketa  or  earthen  jam,  generally  worked  by 

SHI.  men  Urgt  buciiU  an  lutifvr  ittf  milt,  they  are  ollen  made  to  deacend  with 
their  mouths  upward,  and  made  heavy  to  sink  in  the  water.  They  have  a  valve  in  tbe 
bottom,  which  riaea  upward  aa  the  biicket  sinks,  but  sbnts  again  When  the  bucket  ia 

S9S%.  7^  Ptraiaa  wlud  is  a  large  whaet  with  bucketa  suspended  from  the  cirmm- 
ference,  but  ao  swung  that  they  always  hang  perpendicularly  i  of  course,  one  half  comaa 
up  full,  while  the  other  goes  down  empty. 

9963.  "nechaitipunm  n  a  very  simple  mode  of  raising  water.  It  consists  of  a  sqaare 
or  round  Itanet,  placed  perpendicularly,  A  chain  is  mode  to  pass  through  this  barrd, 
having  on  it  a  great  maoy  flat  pieces  of  wood  very  nearly  of  the  same  shape  and  size  as 
the  inside  irf'the  barrel  The  lower  end  of  the  barrel  being  immersed  in  water,  and  the 
wheel  turned  round,  the  chain,  with  its  floala  or  valvea,  forces  ap  a  body  of  water  that 
■  fills  the  bansl.  Theae  pnmpa  are  found  very  naelbl  on  shipboard,  and  for  draining 
poods,  and  so  Ibrth.  Sotnelimes  aluflbd  cushions  are  used  instead  of  the  boarda.  Tbia 
pomp  ia  often  placed  in  as  inclined  poaition. 

SBH.  TUfm  vhal,  by  which  the  extensive  fena  of  Holland  are  drained,  ia  a  vertical 
wheel  with  noata  ronad  the  ciroomlbrence,  like  a  breast  wheel  for  grinding  com.  Ma 
aooiy  or  wocd-wmk  encloaes  one  of  the  lower  qoartera  of  the  wheel,  ao  ttiat  when  it 
tuma  round  the  floata  bring  np  a  body  of  water  that  fills  the  trough  Burroundin|;  tbe 
floata.    Thia  ia  also  aaed  eztensivdy  id  the  fens  of  Lincolnshire  and  Cambridge^ire. 

SHS.  TIf  hdbf  wbuJ  is  like  an  overshot  water-wheel,  only  moved  round  tbe  reverae 
way,  so  tliat  the  bucketa  oome  up  fhlL 

3966.  Tke  niien  TOft  u  a  most  simple,  but  not  a  modem  contrivance  fbr  raisiog  a 
amell  quantity  of  water.  A  hair  or  soft  bamp  rope  is  made  to  paaa  over  a  wheel  at  top, 
and  another  at  the  bottom  of  a  well.  Tbe  rope  is  put  in  motion  by  a  handle,  and  ao 
much  water  adheres  to  it  in  riBing  that  it  ia  auffleient  to  make  a  constant  small  stream. 
To  prevent  the  water  from  desoending  again  with  tbe  rope,  tt  ia  made  to  paas  tlnoufl] 
a  tube  at  tbe  top  to  aqoeeie  olTtlte  water. 

SaoT.  XVI, — acrPLv  or  watcb  to  i.oamM. 

3967.  No  city  in  Iha  world  ia  ao  well  soptdisd  wttti  water  as  the  metropolia  of  tbe 
Britiah  empire  ia  at  preaent. 

[Thia  may  have  been  correct  when  this  sentence  waa  pemed,  hut  not  when  this  work 
wasiaaaed  Ihim  the  London  pteaa.    Thecity  ofNew-Vnik,  ainoa  1841,  by  thecomolr 
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tion  of  the  stapendoiu  water-woriu,  which  for  seTeral  years  have  been  in  progress,  has 
far  transcended  those  of  London,  both  in  the  parity  of  the  water  furnished  to  the  popu- 
lation, as  well  as  in  the  inexhaustible  extent  of  the  supply.  The  Oroton  River,  40  miles 
distant,  has  been  brought,  by  spacious  conduits  and  aqueducts,  to  ample  reserToirs  od 
the  heights  adjacent,  whence  it  is  conducted  through  iron  pipes  throughout  the  city, 
and  by  public  hydrants  is  accessible,  without  charge,  to  the  entire  population.  By  its 
descent  from  the  eleyated  reservoirs,  it  acquires  sufficient  head  or  force  to  supply  pub- 
lic and  private  fountains,  furnishing  the  citizens,  at  a  trifling  expense,  with  the  introduc* 
tion  of  it  into  their  upper  chambers,  for  baths  and  other  purposes,  while  for  the  extin- 
guishment of  fires  it  is  invaluable.  The  limits  which  restrict  additions  to  this  volume 
forbid  amplification.] 

S908.  J.t  the  timt  of  the  Norman  eamfueet  London  was.rapplied  with  water  from  the  Thunes  on  tlie  Knitfa- 
wmid  side,  and  on  the  north  of  tha  riTer  hy  seToral  rtreania  that  took  their  rise  on  the  hig-h  ffroond :  the  prin- 
cipal of  these  was  the  River  Fleet,  which  was  ones  clear  and  narigable,  riaing  in  Hampeteai^bat  which,  paaa- 
injf  through  a  pfmnloos  part  of  the  town,  became  afterward  so  filled  with  imparities  as  to  obtain  the  name  of 
FleeC  Ditch,  aoo  is  now  concealed  from  view  by  a  Test  brick  arch,  and  oouTerted  into  a  common  sewer,  that 
conveys  its  mnddv  contents  into  the  River  Thames.  There  was  another  strsam,  called  WiUlbrook,  thi^  ran 
thnragh  Londmi  Wall,  throagh  the  heart  of  the  city,  into  the  Thames ;  and  a  third,  named  Langfooura,  from 
its  great  length,  which  passed  throngh  the  spot  where  Fenchurch*street  is  now  placed,  and  passed  by  Sher^ 
bonme  Lane  into  the  river ;  of  these  all  traces  have  disappeared,  the  gronnd  being  entirely  bntlt  npon.  To- 
wards the  west,  a  stream  called  Oldboume  or  Holhoro,  began  at  Uolbom  Bars,  and  ran  into  the  River  Fleet. 
Besides  these  there  were  several  wells,  the  names  of  which  remain  in  several  streets,  as  Clericenwell,  Clem- 
ent's Well.  Uolywell,  Ac. 

S060.  ToviardM  the  end  of  the  thirteenth  century  I^ondoo  had  increased  so  mnch  that  the  Fleet  River  became 
too  impure  for  the  supply  of  water  for  domestic  parpooes,  and  the  wells  were  altogether  insufficient.  The 
want  of  water,  one  of  the  first  necessaries  of  life,  was  severely  felt  by  those  who  were  at  a  distance  from  the 
Thames,  and  this  led  to  the  forming  of  reservoirs,  called  condoite,  in  several  places-,  to  which  the  inhabitants 
oonld  resort.  The  first  that  appears  to  have  been  erected  was  the  Great  Condnit,  in  West  Cheap,  called 
Cheapside,  in  1S85,  the  water  to  supply  which  is  said  to  have  been  brought  from  PRddin^testi  Many  or  these 
condoite  were  oonstmcted  between  1401  and  1610,  being  chiefly  bailt  over  wells  and  spnngs.  One  was  aitna- 
ted  in  Lambs  Condnit  Fields ;  another  near  the  inn,  named  after  it  White  C<ondait  House,  and  the  remains  of 
which  existed  a  few  yean  ago.  A  regular  trade  was  carried  on  by  persons  called  water-bearers,  employed  te 
convey  water  from  the  condoite  to  the  respective  houses,  and  snms  of  money  were  frequently  left  by  **  good  and 
charitable  people"  for  the  purpose  of  keeping  up  these  oonduite ;  such  importanoe  was  atteched  to  them  that 
they  were  put  under  the  care  of  the  lord-mayor  and  court  of  aldermen,  who  annually  visited  them  in  great 
state,  to  see  that  they  were  in  proper  condition — an  occasion  which  formed  a  good  excuse  for  a  hunting-match 
and  a  dinner. 

S970.  The  eonduiU  having  been  found  ineufieient  for  the  increasing  demands,  the  idea  was  conceived  of  con- 
veying water  into  London  by  an  artificial  river ;  but,  although  the  citizens  of  London  obtained  an  act  of  Pariia- 
ment  empowering  them  to  cut  and  convey  a  river  from  any  part  of  Middlesex  or  Hertfordshire,  yet  so  diflkult 
did  such  an  undertaking  a|>pear  to  be,  that  it  was  not  carried  into  eiTect ;  nor  was  a  second  act  obtained  in  the 
early  part  of  James  I.'a  reirn  more  useful  in  advancing  the  project. 

At  length,  Sir  Hugh  Miadieton.  a  native  of  Denbighshire,  citizen  and  goldsmith  of  London,  who  had  amassed 
a  large  fortune  by  a  mine  in  Cardiganshire,  and  who  had  been  chiefly  instrumental  in  obtaining  the  last  act  of 
Fuliament,  oflerad  to  die  Common  Council,  on  coodiiion  of  their  transferring  to  him  their  power  under  these 
acta,  to  undertake  Ihe  worii  at  his  own  risk  and  charge.  This  being  agreed  to,  he  commenced  this  work  in 
1000,  but  experienced  numerous  unforeseen  difficulties  through  the  art  of  civil  cngioeerinr  being  then  littla 
understood  in  Engluid,  uid  from  various  obstacles  through  the  proprietors  of  the  lands  in  which  the  river  was 
to  pasa.  The  City  of  liondon  refused  to  aid  him  in  his  grsnd  and  useful  design ;  and  his  own  finances  being 
rMOced  when  he  brought  the  water  to  Enfield,  he  would  have  probably  been  under  the  necessity  at  abandon- 
ing the  undertaking,  had  he  not  petitioned  King  James  himself,  who,  upon  a  moiety  of  the  ooncezn  being  made 
over  to  him,  agreed  to  par  hair  the  expense  past  and  to  come.  Tlie  work  was,  m  consequence,  completed ; 
■ad  on  the  SOth  of  September,  1013,  six  years  after  ite  commencement,  the  water  was  let  into  the  great  reser- 
voir at  Islington. 

Notwithstanding  the  successful  accomplishment  of  this  msgnificent  work,  so  little  was  the  pnbHc  sensible 
of  ite  advanteges  for  some  time,  that  the  original  shares  continued  for  many  years  at  a  small  value ;  but  such 
have  been  the  proflte  from  the  project  that  the  shares  are  now  of  immense  value.  To  convey  the  water  to  va- 
rious parte  of  the  metropolis  was  attended  with  a  great  additional  expense  ;  but,  notvrithstanding  the  great 
benefit  thus  conferred  upon  the  public,  the  once  wealthy  and  public-spirited  Middleton  found  himself,  at  the 
comjodetion  of  the  whole,  a  ruined  man.  Lady  Middleton,  his  widow,  received  a  pension  of  :CS0  a  year  frovi 
the  Goldsmith^  Company. 

S071.  Since  that  time  varieue  eompaniee  have  been  formed  for  eappkfif^  London  with  water  from  the  Thamee: 
but  complainte  ha^ng  been  made  of  the  groat  quantity  of  sediment  deposited  from  the  Thames  water,  much 
attention  has  of  late  been  given  to  the  subject  of  obtaining  the  water  in  a  state  of  gretter  pnrily.  No  river 
water  is  superior  to  that  of  the  Thames  in  general ;  but,  when  it  descends  below  the  bridges,  it  receives  much 
impurity  from  the  sewers  which  discharge  themselves  into  it,  as  well  as  from  manufactories  and  other  sourees, 
which  have  considerably  increased  of  late.  Filtration  will,  in  a  great  measure,  deprive  it  of  ite  impurities; 
and,  it  is  well  known  to  those  who  have  examined  into  this  subject,  the  chemist  will  find  it  difficult  to  distin- 
guish between  water  taken  up  at  London  from  that  procured  higher  up  at  Hampton  Court,  after  each  has  beec 
sopuriffed. 

9972.  A  great  number  of  Artteian  wette  hoot  likewise  been  made  by  boring  through  the  London  clay  in  Loo- 
don.  from  which  a  valuable  supply  is  procured  of  very  fine  water ;  and  it  has  been  proposed  to  sink  large  ahafU 
for  the  purpose  of  supplying  the  metropolis ;  but  it  does  not  appear  that  the  quantity  that  could  be  raised  ia 
this  manner  would  be  sufficient,  nor  that  the  constancy  of  supplr  could  be  depended  upon.  Besides,  as  the 
water  is  now  managed  br  the  water  companies,  there  seems  little  cause  for  oom]4aint ;  on  the  cootzary,  no 
capital  enjoys  such  abundance  of  fine  water  as  London. 

2973.  Much  infomuUion  respecting  the  qualities  of  the  Thames  and  other  waters  with 
trhich  the  metropolis  is  anpplied  has  been  obtained,  in  conse  ;aence  of  the  experiments 
made  by  Dr.  Bostock  and  other  able  chemists  at  the  request  of  the  parliamentarj  com- 
missioners  appointed  to  inquire  into  the  subject.  Dr.  Bostock  confirmed  the  observa- 
tion that,  when  the  Thames  water  was  kept  some  time,  a  species  of  fermentation  took 
place,  on  account  of  the  animal  and  vegetable  matter  contained  in  it ;  inflammable  gas 
was  therefore  disengaged,  a  disagreeable  smell  was  given  ont,  a  sonm  rose  to  the  top. 
and  some  impurities  settled  to  the  bottom.    After  some  time,  the  water,  by  the  separa- 
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UOQ  of  'hooe  matters,  beeama  inoce  pare,  and  finee  fh>ni  bad  taste  and  smett,  but  con- 
taining more  salts,  and  therefore  harder  than  at  first,  which  he  considers  was  owing  to 
the  salts  which  had  been  contained  in  the  organic  substances,  and  which  now  remained 
dissolved  in  the  water,  in  addition  to  what  had  been  there  before.  The  more  foul  the 
water,  the  more  complete  will  be  the  depuration,  since  the  fermentation  is  brought  on 
by  the  organic  matter ;  and  hence  we  have  an  explanation  of  the  popular  opinion,  which 
we  have  already  mentioned,  that  the  Thames  water  is  peculiarly  valuable  for  sea  storesi 
its  extreme  impurity  inducing  the  fermentative  process,  and  thus  removing  from  it  all 
those  substances  which  can  cause  it  to  undergo  any  farther  alteration,  llie  brown  col- 
our which  this  water  often  exhibits  after  its  depuration  is  owing  .to  a  portion  of  what 
is  called  extractive  matter,  derived  from  decayed  vegetable  substances,  and  which  is 
most  abundant  in  the  beginning  of  winter,  when  the  heavy  rains  bring  down  much  fall- 
en leaves.  This  colour  is  not  removed  by  simple  boiling,  nor  by  filtration  through  sand 
and  charcoal ;  but  a  little  alum  or  sulphate  of  iron  boiled,  with  the  water  threw  down  a 
precipitate,  and  left  the  water  colourless.  But  this  extractive,  which  stains  the  water, 
is  not  in  the  slightest  degree  injurious  to  health,  which  cannot  be  said  of  organic  matter 
in  a  putrid  state. 

Much  complaint  having  been  made  respecting  the  general  quality  of  the  Thames  wa- 
ter,  to  satisfy  the  public,  almost  all  the  water  companies  not  only  now  filter  their  water 
before  they  deliver  it  to  the  houses,  but  most  of  them  take  their  supply  higher  up  in  the 
river  than  where  the  water  can  reasonably  be  complained  of  The  West  Middlesex 
Company,  in  particuhu-,  take  theirs  as  high  up  as  Twickenham,  and,  by  means  of  filtra- 
tion, deliver  it  in  a  state  of  purity  quite  unexceptionable. 


CHAPTER  11. 

ON  FBRMKNTATIOlf. 
SaCT.  I.— OBltKaAL  OBSBRVATIOirS. 

S974.  As  several  important  processes  connected  with  domestic  economy  cannot  be* 
satisfactorily  explained,  nor  clearly  understood,  without  adverting  to  the  principles  upon 
which  fermentation  depends,  we  propdse  in  this  chapter  to  give  a  rather  full  account  of 
it ;  and  we  will  endeavour  to  treat  the  subject  in  a  familiar  manner,  so  as  to  be  intelli- 
gible to  those  who  have  little  or  no  previous  acquaintance  with  chemical  science.  To- 
wards the  end,  we  shall  add  some  observations  which,  being  explained  only  by  cheip:;al 
principles,  may  be  less  easily  understood  by  the  popular  reader. 

3976,  Various  beverages,  such  as  toine,  beer,  spirits,  dec,  are  the  most  remarket  fie 
products  of  fermentation ;  but  the  ordinary  mode  of  making  bread,  the  production  of 
vinegar,  and  all  the  changes  which'  animal  and  vegetable  substances  undergo,  as  well 
as  the  manner  of  checking  and  preventing  those  changes,  and  thus  preserving  food  from 
decay,  also  depend  upon  the  principle  of  this  process.  From  this  we  may  perceive  how 
much  the  previous  explanation  of  its  nature  will  facilitate  the  study  of  several  of  the 
most  important  branches  of  domestic  economy,  by  enabling  us  to  distinguish  the  advan- 
tages and  disadvantages  attending  particular  processes  which  may  have  been  recomt> 
mended. 

2976.  Animal  and  vegetable  substances  altme  are  capable  oj  fermenting ;  for  though  this 
term  has  been  sometimes  applied  to  natural  changes  in  mmeral  bodies,  it  is  incorrect  to^ 
do  so,  since  these  substances  arc  not  susceptible  of  the  peculiar  chemichl  actions  to 
which  the  name  of  fermentation  is  now  restricted.  We  shall  at  present  confine  our- 
selves to  the  fermentation  of  vegetable  substances,  the  products  of  which  compose  a 
particular  class ;  and  we  shall  treat,  in  a  subsequent  part  of  this  work,  of  the  changes 
incident  to  animal  bodies,  by  which  their  decomposition  or  preservation  must  be  ex- 
plained. 

Sect.  II.— vbrmbntation  op  vesbtablb  substances. 

Although  we  have  already  described  the  chemical  constitution  of  vegetable  bodies  in 
Book  VII.,  Chap,  vn.,  where  we  considered  them  as  food,  yet,  in  order  to  give  a  con- 
nected view  of  the  subject  of  fermentation,  it  will  be  useful  to  repeat  a  few  facts  which 
we  there  stated.  All  the  various  kinds  of  vegetable  substances,  as  fruits,  grain,  roots, 
in^bort,  everything  produeed  by  the  growth  of  plants,  are  composed  of  the  same  species 
of  materials,  but  in  different  proportions ;  the  elementary  principles  of  which  they  all 
consist  being  carbon,  hydrogen,  oxygen,  and  nitrogen,  but  the  last  only  in  certain  parts 
of  vegetaUes  and  in  small  proportions.  We  likewise  explained  that  these  simple  ele- 
ments are  supposed,  first,  to  unite  into  what  are  termed  the  proximais  principksr  as  starch, 
sugar,  mucilage,  gluten,  lignin  or  woody  fibre,  and  acids,  together  with  various  resinous 
and  other  matters  elaborated  by  the  oigans  of  living  plants. 

2977.  WlUle  vegetables  are  living,  the  elementary  principles  of  which  they  consist  re- 
main united,  and  snch  internal  motions  and  changes  only  go  on  as  are  essential  to  vitat 
ity,  and  the  performance  of  their  several  functions.    The  vegetable  takes  in  food  fra» 
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the  earth  and  the  atmoephere ;  this  is  oonTerted  first  into  sap,  from^whieh  are  altar* 
ward  elaborated  the  various  secretions,  as  starch,  gum,  wood,  &c.,  and  the  |dant  growa 
and  increases  in  bulk  by  the  constant  acoession  oi  fresh  inateriala. 

S978.  But  mth  the  lift  of  ike  vegetable,  aa  with  that  of  the  aninuil,  all  the  fvnctiont  of  «»- 
trition  and  digesHon  cea»e,  and  the  organic  body  becomes  subject  to  the  laws  of  chemical 
attraction.  The  sap  no  longer  moves  through  the  soTeral  vessels ;  nor  is  it  altered  any 
more  into  sugar  or  into  starch.  The  body,  whether  tree  or  herbaceous  plant,  being  do 
kmger  itself  part  of  the  living  world,  passes  into  that  state  in  which  it  becomes  fit  for  the 
nourishment  and  support  of  animated  beings.  Even  then  it  remains  but  a  short  time  in 
the  same  condition ;  the  minute  atoms  or' particles  of  which  it  consists  exhibit  a  atrciig 
tendency  to  separate  from  each  other,  and,  finally,  it  is  doomed  to  decompose.  The  prox- 
imate principles,  sugar,  starch,  gluten,  dtc.,  are,  under  the  influence  of  moisture,  air,  and 
warmth,  resolved  into  the  elements  of  which  they  are  formed,  oxygen,  hydrogen,  carbon, 
and,  in  a  few  cases,  nitrogen,  which,  absorbing  oxygen  fh>m  the  atmosphere,  sgain  unite 
into  new  compounds,  as  carbonic  acid  gas,  carburetted  hydrogen  gas,  aqueous  vapour, 
dee.  If  these  changes  happen  while  the  dead  vegetable  continues  upon  the  aoriaoe  of 
the  ground,  the  new  combinations,  being  gaseous,  are  volatilized,  disappear,  and  mingle 
with  the  atmosphere ;  nothing  remaining  except  a  emaU  quantity  of  carboa,  whioli  com- 
poses a  part  of  the  black  vegetable  mould,  together  with  a  minute  portion  of  earths,  al- 
kali, and  metallic  oxydes  that  were  constituents  of  the  plant.  It  ia  to  this  natural  de» 
composition  that  we  apply  the  terms  iecaitf  and  rotting  of  these  bodies. 

3979.  Bui  previoutly  to  this  final  deetfuctiony  or,  rather,  reeohuum,  of  these  substaaeoa 
by  natural  decomposition,  the  component  parts  of  vegetables  go  through  several  very 
curious  changes,  in  which  they  linger,  as  it  were,  for  a  while,  before  the  final  separa- 
tion takes  place ;  and  it  is  to  these  alterations  that  we  are  now  about  to  direct  our  at- 
tention. 

2980.  Vegetable  aubtiancea  differ  much  in  their  tendency  to  undergo  theae  changea.  Wood, 
for  instance,  which  consists  chiefly  of  ligneous  fibre,  will  remain  for  ages  without  perish- 
ing :  the  same  is  the  case  with  resin,  camphor,  and  some  others,  though  mixed  with  wa- 
ter; oils  absorb  oxygen  from  the  atmosphere,  and  alter  slowly  into  resins.  On  the 
contrary,  starch,  sqgar,  gum,  and  gluten,  or  substances  containing  them,  if  kept  moist, 
very  soon  exhibit  a  disposition  to  change ;  a  peculiar  internal  motion  takes  place,  a  de* 
gree  of  heat  is  excited,  and  the  sulntances  are  aaid  io  ferment, 

2981.  In  genera],  the  pare  proximate  principles  of  vegetables  alter  but  slowly  by  then^ 
selves.  But  it  is  when  they  are  mixed  together  that  the  fermentation  is  most  percepti- 
ble, and  the  change  most  remarkable.  Thus,  when.gluten  is  added  to  a  solution  of  sugar 
and  water,  the  liquid  soon  runs  into  vinegar,  or  into  alcohol  and  vinegar. 

2982.  The  complicated  parts  of  plants,  in  which  the  various  proximate  principles  are 
already  mixed  by  nature,  especially  the  liquid  parts,  exhibit  the  finest  specimens  of  fer- 
mentation ;  such  as  the  sap  of  trees,  the  juices  of  fruits,  the  decoctions  of  leaves,  seeda,. 
dec.  It  is  from  such  natural  and  artificial  mixtures  that  we  obtain  idl  the  products  of 
fermentation  which  mankind  has  applied  to  useful  purposes. 

2983.  Thia  fermantaiion,  though  frequently  brought  on  by  art,  ia,  in  fact,  a  natural  operor 
tian,  and  all  that  we  can  do  is  to  put  substances  mto  the  conditions  necessary  for  its  ac- 
tion. It  is  the  result  of  laws  established  in  nature,  which  we  cannot  alter  in  any  degree. 
It  is  usual  to  consider  fermentation  as  consisting  of  successive  changes,  forming  so 
niany  atepa  or  atagea  in  the  process,  each  of  these  products  being  extremely  difierent. 

2984.  7A<  firat  atage  ia  called  vinoua  femuntation,  because  it  is  that  by  which  wine  ia 
produced ;  and  it  might  with  propriety  have  been  called  the  ajnrituoua  or  alcoholic  stage, 
because  through  it  alone  spirit  is  formed,  not  only  in  wine,i)ut  in  every  other  liquor  con- 
taining spirit.  The  aecond  ia  named  the  acetoua  fermentation,  the  result  being  acetic  acid 
or  vinegar ;  and  the  laat  ia  the  putrefactive  fermentation,  because  putridity  is  the  conse- 
quence. These  several  stages  usually  follow  each  other  in  the  order  just  mentioned. 
The  vinous  begins ;  and  this,  after  a  time,  passes  into  the  acetous  stage,  and  that  into 
the  putrid. 

2986.  There  are  hut  a  few  of  the  proximate  wineipUa  of  vegetahUa  whick  are  eapaiU  of  tcn- 
dergoing  the  vinouu  fermentation :  the  chief  of  theae  are  augar  and  ataarch ;  and  we  may  perhaps 
say  sugar  only,  because,  when  starch  assists  in  the  formation  of  spirit,  it  is  supposed  to 
be  first  changed  into  sugar  during  the  process.  This  fact  occasions  a  very  striking  dia> 
tinction  in  vegetable  matters,  namely,  those  which,  by  posaesshig  sugar  or  starch,  ate 
<Mipable  of  sfTording  fermented  liquors ;  and  those  which,  being  deficient  in  theae  mate- 
rials, cannot  be  so  fermented. 

2986.  Soma  ehemiata  ememerate  another  apedea  of  fermantation,  which  aometiflDes  takea 
l^lace,  and  precedes  all  these,  via.,  the  aaoeharine  fermentation,  by  ^ioh  starch  or  fecala. 
4Uid  pMBrfaaps  gum,  are  eon  verted  into  sugar.  Instances  of  this  may  be  observed  in  the 
ripening  or  maturation  of  fruits,  in  preparing  sugar  from  starch  by  an  artificial  proceas 
and  in  the  art  of  brewing.  8tiU  another  species  of  fermentation  haa  been  mentioned, 
the  MtMary,  supposed  to  take  place  in  the  baking  of  bread ;  bat  thia  latter  la  now  conaid 
•eiM  as  only  the  commeneement  of  the  vinous  fermentatum. 
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8087.  If  a  saccharine  Tej^etable  juice,  whether  that  of  the 'grape  or  of  any  pther  fmit, 
or  the  decoction  of  malt,  diluted  with  a  sofficient  quantity  of  water,  be  left  to  itself,  at  a 
heat  equal  to  the  ordinary  temperature  of  summer,  that  is,  from  60°  to  70°,  it  will  soon 
begin  toUrmaU. 

2988.  The  4ifp€anw€*9  prtMented  ly  ihu  femunUtion  will  he  aa  foUoufs :  A  number  ot 
small  air  bubbles  will  rise  to  the  surface  and  break ;  these  will  gradually  increase  in 
mraiber,  until  the  whole  fluid  will  seem  to  be  in  a  state  of  gentle  ebullition.    An  internal 
motion  in  the  mass  will  now  be  evident,  and  the  liquor,  though  at  first  clear,  will  beconoe 
toibid ;  the  temperature  will  rise  a  little  ;  a  bubbling  noise  at  length  is  heard,  from  the 
increase  of  the  internal  action,  and  the  breaking  of  the  air  bubbles  on  the  surface,  and 
the  liquor  will  have  a  tendency  to  swell  so  as  to  overflow  the  vessel.    The  gas  or  air 
which  is  generated,  and  which  ascends  in  bubbles  to  the  surface,  not  easily  escaping, 
raises  the  flaid,  and  fills  the  upper  part  of  the  vessel ;  and,  if  it  be  examined,  it  will  be 
found  to  consist  mostly  of  carbonic  acid  gas,  or  fixed  air.    A  lighted  candle  or  taper  will 
be  instantly  extinguished  if  held  in  it ;  and  an  attempt  to  breathe  it  would  produce  suf- 
focation.   This  gas  is' heavier  than  common  air,  and,  consequently,  though  invisible,  it 
will  be  foand  to  bsve  flowed  over  the  edge  of  the  vessel  containing  the  fermentinj^  liquor, 
and  to  cover  the  floor  of  the  apartment ;  and  as,  from  its  weight,  it  chiefly  occupies  only 
that  pan  of  the  loom,  and  does  not  mix  readily  with  the  common  air,  we  are  not  always 
sensible  of  its  existence,  except  we  make  some  experiment  to  asoertain  it.    A  dense 
froth  filled  with  this  gas  now  covers  the  surface  of  the  fermenting  liquor,  and  contains  a 
viscid  matter,  in  which  it  is  entangled ;  the  latter  is  called  jftaat,  and  has  evidently  been 
generated  by  the  process  which  is  going  on.    At  length,  aAcr  a  few  days,  this  action 
beoomes  languid ;  the  formation  of  gas  and  of  yeast  lessens  gradually ;  what  has  been 
formed  of  the  latter  settles  to  the  bottom,  and  the  liquor  ioses  iU  muddiness,  and  becomes 
clear  and  transparent. 

8889.  T3k#  lioucr  wkkk  Ass  thue  fermenied  will  be  found  to  Uve  been  very  muck  altered  tn 
iie  propertua :  its  sweetness  and  viscidity  have  disappeared,  and  it  has  acquired  a  ejnrit' 
uous  or  a  vinouo  taste  and  odour,  evidently  containing  a  quantity  of  alcoho^  or  ardent  svir- 
ii:  heooe  this  first  stage  is  called  the  euume  fermentation.  If  the  jaice  of  grapes,  called 
wtust,  is  the  fluid  that  has  been  fermented,  the  product  or  new  fluid  will  be  wine ;  if  it  is 
a  decoction  of  barley  dried  and  made  into  malt,  the  liquor  will  be  ale ;  and  if  either  of 
these  be  pot  into  the  stil],  and  heat  be  applied  in  the  usual  way,  the  spirit  may  be  ob- 
tained, because,  this  being  the  most  volatile  part,  will  rise  first  as  vapour  in  the  still. 
Thia  spirit,  when  deprived  of  much  of  its  water  by  redistilling  and  other  processes,  will 
form  alcohol  which  is  only  another  name  for  spirit  perfectly  pure.  Pure  spirit,  or  akso- 
bol,  whether  derived  from  the  distillation  of  wine,  ale,  even  small  beer,  or  any  other  foVr 
mented  liquor,  is  of  the  same  nature,  and  indeed  absolutely  the  same  liquid. 

S890.  Tkejirat  stage  offermentatUm  always  terminates  in  the  j/roduetion  of  more  or  less  of 
the  intoxicaiimg  fMJd,  aUM;  and  it  is  the  proportional  quantity  alone  of  alcohol  or  spirit 
in  any  liquor  which  determines  what  is  called  its  strength. 

8091.  The  eifU»atiim  of  this  change  by  means  of  fermentation,  in  which  the  sweetness  , 
of  the  liquor  has  disappeared,  and  alcohol  has  been  prod«iced,  is  this :  the  water  remains 
onaltered,  and  it  is  the  saccharine  matter  that  has  been  changed  into  three  new  sub- 
stanccii  alfrffhffl,  water,  and  carbonic  acid.  The  decomposition  has  been  efiected  by 
the  chemical  power  of  a  certain  aubstance  called  ^fermentt  a  distinct  principle  from  the 
sogar,  and  which  either  exists  naturally  in  the  juices  of  certain  fruits,  or  in  the  yeast 
which  is  added  to  excite  fermentation,  as  will  be  particularly  deacribed  afterward. 

It  is  necessaiy  to  observe  that  no  vinous  fermentation  can  occur  in  any  liquid,  except 
it  contains  a  portion  of  both  these  principles,  sugar  and  ferment;  snd  it  is  only  by  the 
mutual  action  of  these  on  each  other  that  the  process  can  take  place. 

8998.  But  the  natural  operations  by  wMeh  the  sugar  is  chamged  into  spirit  or  alcohol^  in 
€onsefuenu  of  ftrmtmUlvom^  do  mot  stop  when  this  alteration  has  been  effected ;  for  this  is  but 
the  commencement  of  a  series  of  coanges  which  are  to  lead  finally  to  ita  total  decom^ 
poeitioa,  if  nothing  impedes  it. 

If  the  saccharine  liquor,  rendered  vinous  or  spirituous  by  fermentation  in  the  manner 
which  has  been  just  described,  be  exposed  to  the  air  in  a  temperature  of  about  76°, 
■ew  changes,  after  a  time,  accompanied  by  a  new  set  of  phenomena,  will  take  pIao& 
Ab  interBal  motion  will  be  again  perceived ;  a  hissing  noise  is  again  heard,  occasioned 
by  the  disengagement  of  a  little  gas  \  and  the  temperature  rises  a  few  degrees.  The 
tiqnid  again  becomes  turbid ;  floating  shreds  appear  on  the  surface,  which  partly  collect 
into  a  sort  of  cake,  and  partly  subside  to  the  bottom.  After  this  the  liquor  becomes 
transparent ;  but  it  is  found  that  the  spirituous  or  vinous  taste  has  totally  disappeared, 
and  ia  aacoeeded  by  one  that  is  extremely  sour.  In  fact,  the  acetous  fermentation  has 
suooeeded  to  the  vinous^  and  the  alcohol  or  spirit  has  been  converted  into  acetie  arid  ok 
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8993.  Jfthu  vinegar  he  kifty  nU  freed  from  nmeh  water  ^  and  for  some  length  of  timte^ 
posed  to  the  air^  its  acidity  will  gradually  lessen,  and  at  last  disappear  altogether ;  its 
surface  will  become  covered  with  a  mould  that  will  increase  into  a  cake,  and,  instead 
of  the  sharp  acid  taste  peculiar  to  vinegar,  the  liqaid  will  acquire  a  very  disagreeable 
odour,  and  become  putrid.  This  last  dtiange,  therefore,  is  called  the  putrefactive  fer* 
mentatum. 

2994.  We  have  stated  that  these  three  kinds,  or,  rather ^  stages  of  fermentatian  generattf 
succeed  each  other  in  the  order  which  has  been  mentioned,  viz.,  first  the  vinous,  next  the 
acetous,  and,  lastly,  the  putrefactive  ;  but,  perhaps,  instead  of  considering  them  as  en- 
tirely different  species  of  fermentations,  it  is  more  correct  to  view  them  as  the  several 
parts  of  one  great  process ;  at  the  same  thne  it  must  he  observed  that  this  rafe  of  snc- 
cession  is  not  invariable.  For  instance,  many  vegetables  become  sour,  that  is,  undergo 
the  acetous  fermentation,  without  any  evident  appearance  of  the  vinous ;  and  many  sub- 
stances pass  apparently  at  once  into  the  pntrefactive  stage.  But  these  are  cases  where 
scarcely  any  sugar  is  present.     " 

2995.  Certain  condifiofu  are  necessary,  in  order  that  any  of  these  stages  of  fermentation 
may  take  place :  I,  the  presence  of  sugar,  or  some  sort  of  saccharine  matter ;  2,  a  cer- 
tain quantity  of  water  mixed  with  the  body  to  be  fermented;  3»a  natural  fermentiDg 
principle,  or  the  addition  of  yeast  or  some  other  ferment ;  4,  a  moderate  degree  of  tem- 
perature ;  5,  the  presence  of  air.  These  several  conditions  we  will  proceed  to  il- 
lustrate. 

2996.  We  stated  that  sugar  is  the  only  substance  capable  of  undergoing  the  vinous  ferment" 
ation  by  which  alcohql  or  sj^irit  is  produced.  Every  modification  of  saccharine  matter, 
such  as  honey,  and  sweet  juices  of  any  kind,  can  be  fermented ;  and  likewise  all  vege- 
tables, such  as  carrots,  beet-root,  &,c.,  that  contain  sugar ;  consequently,  all  substances 
of  this  kind  will,  by  fermentation,  afford  sphit. 

But  sugar,  as  stated,  will  not  ferment  except  it  be  dissolved  tn  as  much  water  ap  will 
make  a  thin  liquid ;  and  it  is  necessary  that  there  should  be  much  more  water  than  is 
sufilcient  to  form  it  into  a  strong  sirup. 

2997.  The  phenomena  of  fermentation  may  be  vtrf  convenientfy  examined  and  stu£ed  by 

fermenting  sugar.  Place  five  parts  of  sugar  witik 
about  twenty  of  water  in  a  glass  vessel,  a,  fig. 
546,  furnished  with  a  bent  tube,  the  extremity  of 
which  opens  under  an  inverted  jar,  ft,  full  of  wa- 
ter ;  and,  after  adding  a  little  yeast  to  the  sugar, 
expose  the  mixture  to  a  temperature  of  about  60® 
or  70**.  In  a  short  time  bubbles  of  gas  begin  to 
collect  in  the  vicinity  of  the  yeast,  and  the  liquid 
is  soon  put  into<a  brisk  motion,  in  consequence  of 
the  formation  and  dissngagementof  a  large  quan- 
tity of  gaseous  matter,  which,  passing  into  the 
vessel  6,  will  be  found,  on  examination,  to  be  car- 
bonic acid  gas  ;  the  solution  is  a  becomes  turbid, 
Hs  temperature  rises,  and  froth  conects  upon  th« 
surface.  After  continuing  the  fermentation  a  few 
days,  the  evolution  of  gas  begins  to  abate,  and  at 
length  Ceases  altogether ;  the  impurities  gradtially 
subside,  and  leave  the  liquor  clear  and  transpsp 

rent.  The  only  appreciable  changes  which  are  found  to  have  occurred  during  this  pro- 
cess are,  the  disappearance  of  sugar  and  the  formation  of  spirit,  which  remains  in  the 
flask,  and  of  carbonic  acid  gas,  which  is  coUected  in  the  glass  vessel  inverted  over  wa- 
ter. When  the  weight  of  the  spirit  produced  and  that  of  the  carbonic  acid  gas  are  both 
added  together,  they  are  found  to  be  very  nearly  equal  to  that  of  the  sugar ;  hence  it 
appears  that  the  latter  is  converted  into  aicohol  and  carbonic  acid  gas. 

Bodies  in  a  complete  state  of  dryness  carmot  undergo  any  kind  of  fermentation.  Though 
animal  and  vegetable  substances,  containing  their  natural  juices,  soon  ferment,  and,  at 
last,  putrefy,  yet,  if  the  moisture  be  entirely  expelled  by  drying,  they  may  be  preserved 
for  any  length  of  time  without  change.  This  will  be  farther  illustrated  in  Book  X.. 
**  On  the  Preservation  of  Food." 

2998.  We  stated  that  the  substance  called  the  Ferment  is  a  necessary  and  important  ingre- 
dient in  fermentation.  The  researches  of  chemists  have,  perhaps,  not  yet  satisfactori^ 
lAiown  what  is  the  vegetable  principle  in  which  this  property  consists.  It  is  generally 
supposed  to  be  gluten ;  some,  with  less  probability,  have  supposed  it  to  be  vegetable 
albumen ;  and,  if  not  identical  with  one  of  these,  it  is  evidently  something  very  anal- 
ogous. However  this  may  be,  it  appears  to  be  essentially  necessary,  as  wett  as  the 
saccharine  principle,  to  the  process,  and  both  together  frequently  exist  in  tegctable 
juices.  When  that  is  the  ease,  the  juice  will  ferment  of  itself,  if  exposed  to  the  proper 
aegree  of  heat.  The  must,  or  expressed  juice  of  grapes,  is  of  this  kind ;  to  make  it  fet" 
iDeot  nothing  is  neoessaiy  farther  than  to  place  it  in  the  proper  temperature,  as  H  cofr 
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iniis  nHturally  both  saccharine  matter  an4  the  proper  ferment.  Thoagb  we  nare  stated 
ihat  sugar  is  the  only  substance  that  can  afford  alcohol  by  fermentation,  yet  it  appears 
that  tugar  jperfietly  pure  will  not  ferment  by  itself,  and  that  the  addition  of  some  portion 
of  ferment  is  essential.  It  is  true  that  aolations  of  coarse  sugars  and  sumps  will  fer- 
ment of  themselves  in  warm  weather,  as  the  sugar  refiners  ofien  experience  to  their 
^leat  iacouTenienoe ;  but  these  impure  sugars  contain  a  small  portion  of  natural  fer- 
ment in  the  other  vegetable  principles  which  exist  in  the  raw  sugar  as  imported ;  and 
oar  obsenratioB  applies  only  to  sugar  perfectly  pure,  when  refined.  If  a  solution  of  fine 
crystallized  sugar  be  suffered  to  repose  and  evaporate,  it  deposites  crystals  instead  of 
fermenting ;  if  H  has  been  perfectly  fine,  the  remaining  sirup  will  not  ferment ;  but  if  it 
has  been  imperfectly  refined,  the  residuum  contains  some  of  the  natural  ferment,  and  il 
will  run  into  fermentation. 

3999.  All  vegetable  juices  containing  saeekarine  maUcr  lueoe  alto  a  certain  portion  of  this 
nutarul  ferment,  as  well  as  the  juice  of  grapes,  the  sugar-cane,  and  also  the  decoction  of 
barley  or  of  raidt,  and  therefore  they  also  will  ferment  of  themselves  ;  hot  most  of  these 
have  so  little  of  this  prineifrfe  that  the  vinous  fermentation  would  take  place  very  slow- 
ly, and  often  so  slow^  that  the  acetous  fermentation  would  set  in  almost  as  soon,  and 
vinegar,  instead  of  alcohol,  be  the  result ;  or  it  might  even  be  the  case  that  the  putre- 
factive fermeatation  alone  would  appear, 

9000.  It  is  the  practice,  therefore^  to  add  an  artificial  ferment  to  most  materials,  in  order 
to  bring  on  the  process  of  fermentation  more  rapidly  and  effectually.  In  our  description 
of  the  general  phenomena  which  appear  during  the  process,  tve  mentioned  a  froth  thrown 
op,  called  yeast,  which  is  generated  partly  by  the  very  process  itself,  though  the  ele- 
ments composing  it  must  have  existed  in  the  mixture ;  this  has  the  peculiar  property 
of  acting  aa  artificial  ferment^  that  is,  if  added  to  any  liqfuids  containing  the  other  neces- 
■sary  ingredient,  saccharine  matter,  it  will  excite  in  it  the  vinous  fermentation.  Instead, 
therefore,  of  suffering  the  materials  for  the  production  of  spirit  to  ferment  of  themselves, 
«t  is  the  practice  sometimes  to  add  to  them  a  portion  of  the  yeast  which  was  produced 
by  a  former  fermentation  of  similar  substances.  Thus,  in  the  fermentation  of  wort,  or 
tiie  decoction  of  malt,  in  the  brewing  of  ale,  some  yeast  from  a  former  brewing  is  added» 
act  because  the  wort  would  not  ferment  at  all  without  it,  but  because,  in  that  case,  the 
vinous  fermentation  would  come  on  very  slowly  and  imperfectly,  and  the  liquor  would 
soon  turn  sour. 

9001.  Tkare  appears  to  be  something  pUuliar  in  the  ferment  generated  in  each  stage  c/  Lie 
ftrmentutioe  process  .'.thus,  to  produce  the  vinous  fermentation,  the  yeast  thrown  up  by 
another  vinous  fermentation  is  necessary.  The  matter  deposited  in  the  making  of  vin- 
egar by  the  acetous  fermentation  is  capable  of  acting  as  an  acetous  ferment ;  and  it  is 
well  known  that  the  putrefaction  of  flesh  is  hastened  by  being  placed  in  the  proximity 
of  flesh  already  putrid.  The  acetous  and  putrefactive  ferment,  however,  cannot,  like 
yeast,  or  the  vinous  ferment,  be  procured  in  a  separate  form. 

90M.  The  natwre  of  yeast  is  a  subject  of  partiadar  interest ;  but,  although  it  has  been 
much  studied  by  chemists,  it  is  still  imperfectly  understood. 

9009.  The  yeast  o/heer,  analyzed  by  Westrumbt  was  found  to  contain,  in  16,960  partSt 
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But  it  is  obvious  that  all  these  ingredients  in  yeast  are  not  essential  to  it  as  a  ferment. 
From  the  experiments  of  the  same  chemist,  it  appears  that,  when  the  yeast  is  filtered,  a 
matter  remains  upon  the  filter  which  possesses  most  of  the  properties  of  gluten ;  and 
that,  when  this  substance  is  separated,  the  yeast  loses  its  properties  of  exciting  fer- 
mentation, but  recovers  it  again  when  the  gluten  is  added.  The  same  thing  happens 
when  yeast  is  kept  for  some  time :  a  wliite  substance,  not  unlike  curd,  separates  and 
swims  upon  the  surface ;  if  this  be  removed  the  remainder  of  the  yeast  cannot  excite 
fermentation.  This  substance  possesses  many  of  the  properties  of  gluten,  though  it 
differs  in  others ;  and  it  is  generally  considered  to  be  that  part  of  the  yeast  which  is  the 
active  or  real  ferment.  This  apparently  pure  yeast  has  been  analyzed,  and  it  is  found  to 
consist  of  carbon,  water,  ofl,  ammonia,  and  carbonic  acid. 

3tf^.  An  experiment  of  Kirchojf  throws  considerable  Ught  on  the  nature  of  yeast.  If  pure 
starch  be  infused  in  hot  water  it  is  not  converted  into  sugar  *^  neither  does  gluten  be- 
come saccharine  matter  when  treated  in  the  same  way.  I)ut  if  a  mixture  of  pure  pul- 
verized wheat  gluten  and  potato  starch  be  infused  in  hot  water,  the  starch  is  converted 
into  sugar.  During  the  process  an  acid  is  evolved.  The  gluten  is  little  altered  in  ap- 
pearance, and  if  the  liquid  h6  filtered,  most  of  it  remains  upon  the  filter.  But  it  cannot 
be  successfully  employed  a  second  time  to  convert  starch  into  sugar.  It  appears,  there- 
fore, that  it  is  some  substance  connected  with  gluten  that  acts  on  the  starch  and  occa 
lions  thi^  oonversion. 
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9006.  Teast,  thsn,  would  appear,  as  w  have  aa^,  to  cotmat  prvmpaUif  ofa^ 
^Sgimihr  in  eompotition,  and  in  many  cf  iu  tent^  frepertuB,  to  gluten,  and  when 
arfresh  it  ia  iniated  and  rendered  frothy  by  a  large  quantity  of  carbonic  acid,  ^vnes 
mixed  with  wort  this  aobatance  acts  upon  the  saccharine  matter ;  the  temperature  riaes, 
carbonic  acid  is  disen^ged,  and  the  result  is  aU,  which  always  contains  a  considerable 
DroDortion  cff  alcohol  or  spirit.  The  quantity  of  yeast  employed  in  brewing  ale  beiqg 
small  the  saccharine  matter  is  but  imperfectly  decomposed ;  hence  a  oonaiderafale  por- 
tion of  it  remains  in  the  liquor,  and  giyes  it  that  viscid  qvality  and  body  for  which  it  is 

3006.  Yeast  may  he  preserved  by  drying.  In  large  distilleries,  where  the  required  qnao- 
tities  of  yeast  are  hot  easily  obtained,  it  has  been  the  custom  to  procure  thii  snbatanoe 
from  a  distance ;  and  in  order  to  diminish  the  expense  of  carriage,  the  recent  yeast  has 
been  pat  into  bags  to  drain,  and  afterward  has  been  compressed  into  boM  cakes ;  or 
yeast  may  be  presenred  by  dipping  twigs  in  it  and  drying  them  in  the  air.  This  dried 
yeast  is  found,  on  trial,  to  excite  fermentation  in  wort,  but  not  so  regulariy  as  recenl 
yeast ;  and  a  much  larger  quantity  of  the  former  than  of  the  latter  is  required.  Though 
dried  yeast  has  been  transported  to  certain  distances,  particularly  in  GemaBy,  it  has 
been  found  impracticable  to  convey  it  ali\ays  in  an  efibctive  state  to  IndhL  la  a  warm, 
moist  atmosphere  yeast  gradually  putrefies,  a  sufficient  proof  that  nitrogen  forms  one  of 
its  elements. 

8007.  The  fermenting  property  cf  yeast  is  weakened  by  boiling  for  ten  minates,  and  is 
entirely  destroyed  by  continuing  the  boiling.  Alcohol  poured  upon  it  likewiae  renders  it 
faiert,  on  which  account  its  power  lessens  as  the  alcohol  is  formed  during  fermentation. 
A  thousandth  part  of  sulphuric  or  acetic  acid  destroys  its  peculiar  properties :  a  very 
small  portion  of  sulphurous  acid,  or  a  sulphite,  produces  the  same  e&eot ;  so,  likewise, 
do  mustard,  horseradish,  and  garHc.  These  substances  are,  accordingly,  sometimes  em- 
ployed to  check  a  too  rapid  fermentation. 

8008.  When  the  juice  of  grapes  is  suffered  to  ferment  by  means  of  the  nofifni/  ferment 
which  it  possesses,  withaut  the  addition  of  yeast,  the  saccharine  matter  of  the  fruit  ia  de- 
composed during  the  process ;  a  portion  of  this  ferment  is  separated,  and  rise^  to  the  tof- 
in  the  form  of  yeast,  while  another  portion  falls  to  the  bottom  of  the  vessel,  and  is  called 
lees.  Both  of  these  are  chiefly  decomposed  ferment,  which  has  already  acted  upon  the 
sugar ;  but  they  still  contain  a  quantity  of  the  active  and  ondecomposed  fermenting  prin- 
ciple, or  leaven,  and,  consequently,  can  be  employed  as  soch  in  exciting  fermentation. 

8009.  What  the  natural  ferment  of  grape  juice  consists  of  is  not  exactly  known  ;  bat  froDt 
an  observation  by  Gay  Lussac  it  appears  to  require  the  addition  of  oacygen  before  it  in- 
comes active ;  for  he  observes  that,  if  must,  or  grape  juice,  be  beated  to  219^  in  bottles, 
and  corked  immediately  and  carefully,  it  may  be  preserved  without  change,  and  be  con- 
veyed to  any  distance ;  but  if  it  be  exposed  to  the  aur  only  for  a  few  seconds,  it  absorbs 
oxygen,  and  fermentation  takes  place. 

8010.  Fermentaium,  once  iniueed,  will  go  on  fif  itselfiTif  the  temperature  ia  sufficient, 
until  one  of  the  principles  necessary — either  the  saccharine  principle  or  the  ferment — 
is  exhausted :  it  will  then  stop ;  but  it  is  a  curious  fact  that  the  very  process  of  ferment- 
ation itself  occasions  the  production  of  a  freah  quantity  of  ferment.  If  this  generated 
ferment  be  separated,  the  process  will  not  proceed  so  long  as  if  it  be  continual^  mixed 
up  with  the  fermenting  fluid :  hence  the-  practice  of  breaking  the  head  of  yeast,  and 
stirring  it  up  with  the  mass,  when  it  is  required  to  prolong  or  renew  the  languid  ferment- 
ation. 

30 1 1 .  The  fermented  juice  of  the  grape,  and  thai  of  wort,  or  the  decoction  of  noft,  are  esstn 
tially  different,  although  each  contains  saccharine  matter  and  a  natural  ferment.  The 
former  will  produce  wiru^  the  latter  beer ;  but  for  the  production  of  the  liqnor  properly 
called  wine,  another  principle  besides  sugar  and  a  ferment  is  necessary.  This  additional 
principle  is  tartaric  acid,  which  is  always  present  in  the  juice  of  fruits,  hot  most  i^n- 
dantly  in  that  of  grapes. 

3012.  Sugar  and  tartar  alone  will  not  ferment;  therefore  tartar  caimot  be  the  natural 
ferment,  but  the  latter  is  contained  in  some  other  prihciple  in  grape  joice,  and  probably 
not  very  different  from  the  ferment  in  wort.  If  the  experiment  of  fermenting  sugar  and 
tartar  be  made  in  a  wooden  vessel,  they  will  ferment  alone ;  but  this  experiment  will  bt^ 
deceptive,  for  the  wood  supplies  the  ferment. 

8018.  It  is  essential,  also,  to  a  complete  fermentation,  that  there  should  he  a  just  proportion 
between  the  saccharine  matter  and  the  ferment,  or  yeast.  If  the  yeast  be  in  too  great  a 
quantity,  there  is  a  danger  of  the  fermentation  being  too  rapid,  and  that  the  liqnor,  aftei 
all  the  sugar  is  exhausted,  should,  by  a  continuance  of  the  fermentation,  pass  into  the 
acetous  state :  if,  on  the  contrary,  the  yeast  be  too  little,  the  fermenlation  will  be  too 
languid,  too  little  alcohol  win  be  produced,  the  whole  of  the  saccharine  nuitter  will  not 
be  decomposed,  and  the  liquor  remain  sweet.  A  perfect  fermentation  Is  when  the  whole 
i)f  the  saccharine  matter  and  of  the  ferment  are  decomposed  by  their  acting  upon  each 
other,  being  thus  converted  into  alcohol.  But  it  is  sometimes  desired  to  have  the  fer- 
mented liquor  a  sweet,  vinous  liquid.    In  that  case  the  quantitv  of  ferment  must  be  less 
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IhMi  wouM  be  neeessuy  to  deoompooe  the  whole  of  tbe  sagHr,  or  the  aetioa  of  both  «|Kin 
«aeh  other  may  be  reduced  by  eome  ezpedieat»  each  as  eeparating  aome  of  tbe  ferment 
by  a  filter. 

3014.  FermenUHoH  frohahly  commeneet  somewhat  wooner  ihan  it  ajtptart  to  do  by  the  bob- 
Uea  of  gas,  wbioh  are  the  fint  indieatioiia ;  for  the  first  oarbonie  acid  gas  that  ie  piodo- 
ced  in  cooaeqaenoe  of  the  process  is  absorbed  by  the  water  of  tbe  fermenting  liquor,  and 
it  is  only  when  the  liquid  is  saturated  that  the  gas  escapes  into  the  atmosphere  with  the 
«ppearance  of  efieryeacenee. 

a016.  A  eertmhi  degree  of  temforotwre  ie  eeeential  to  the  vroctee  of  fermeiUaHoii,  8ob- 
ataneea  eannot  ferment  if  exposed  to  considerable  cold ;  the  yinous  iermentation  cannot 
take  plaee  at  the  fteesing  point,  or  32"=" ;  at  60''  it  is  langaid ;  at  60<»  it  is  quickened,  and 
at  79^  ia  so  rapid  that  there  is  danger  of  its  passing  into  (he  acetous ;  but,  again,  if  the 
heat  be  nrach  more  considerable,  yet  below. boiling,  feimentation  eannot  happen ;  thoa 
too  low  or  too  great  a  degree  of  heat  prevents  this  process  from  taking  place,  or  arrests 
it  if  begnn.  As  the  fermentation  of  beer  does  not  succeed  if  the  heat  exceede  77^,  this 
beyerage  cannot  be  made  in  yery  warm  dimatea,  and  veiy  cold  ones  would  require  mneh 
expense  to  produce  sufficient  artificial  heat. 

8016.  Tkt  heaJt  excited  hjf  fermentation  ie  one.  of  He  most  striking  phenomena.  Its  cauae  la 
entirely  unknown,  but  an  increased  temperature  is  frequently  one  of  the  results  of  tbe 
decomposition  of  bodies.  It  will  not  begin  until  the  temperature  is  raised  to  a  certain 
point ;  and  the  heat  excited  by  it  is  in  proportion  to  the  Inilk  of  the  fermenting  mass,  and 
the  rapidity  of  the  process.  If  the  beat  generated  by  the  process,  joined  to  that  of  the 
atmosphere,  ariae  to  too  great  a  degree,  it  is  necessary  to  restrain  it,  lest  the  yinous  should 
pass  into  the  acetous  stage,  and  thia  is  often  found  necessary  by  brewers  and  distillera. 
In  the  making  of  wine,  strong  must  will  bear  a  higher  temperature  tlian  weak  must,  as 
the  alcohol  which  is  produced  has  a  power  itself  in  checking  the  fermentation,  and  also 
of  prerenting  tbe  acetic  process ;  but  in  too  hifjh  a  temperature  the  juice  of  fruits  that 
contain  too  little  of  the  fermenting  principle  is  apt  to  absorb  oxygen,  and  to  hsoome 
aoor ;  and  this  is  often  the  case  in  the  making  of  sweet  wines.  The  larger  the  quantity 
of  liquor,  the  lower  the  temperature  mapr  be  at  the  beginning,  as  the  process  itself  gen- 
eratea  much  heat.  When  the  fermentation  languishes  from  ^ficiency  of  heat,  it  is  eaa^ 
aogmented  by  introducing  a  stoye  into  the  apartment  where  the  proceas  is  conducted, 
or  by  heating  a  portion  of  the  fluid,  and  then  mixing  thia  with  the  mass ;  agitation  will 
difikse  an  eqaal  temperature  through  the  whole.  It  ia  yery  important  during  fermenta- 
tion to  guard  the  fermenting  tcsscI  against  any  irregularities  of  temperature  from  change 
of  weather  or  other  causes. 

3017.  The  ^ect  of  air  on  fermentation  teas  long  disputedy  hui  is  now  better  underetood. 
It  was  once  thought  that  no  fermentation  could  take  place  in  vessela  absolutely  close ; 
and  that  the  reverse  practice,  fermenting  for  a  long  time  in  opeayesaels,  was  produetiTS 
of  much  injury  and  loss,  partly  from  the  evaporation  of  tbe  alcohol  as  soon  as  it  waa 
formed,  and  partly  by  tbe  yeast  becoming  sovr  and  putrid,  and  communicating  these  pro^ 
erties  to  the  wine,  or  other  feimenting  liquor.  But  the  lact,  as  now  ascertained,  is  aa 
follows :  if  artificial  ferment  be  used,  a  perfect  fermentation  will  take  place  in  vessels, 
bowever  closed  from  air;  but  if  the  natural  ferment  only  is  present,  as  in  the  case  of 
the  mere  juices  of  fruits,  fermentation  will  not  occur,  as  is  shown  by  some  experiments 
by  Gay  Lussao,  which  we  shall  describe,  unless  air  be  admitted. 

3018.  Gay  Lussae^s  experimente  on  the  neceesity  of  oxygen  to  excite  fermentation  are  m- 
partant^  as  showing  how  small  a  quantity  of  it  is  sumeient.  He  took  a  bottle  of  the  must 
of  the  grape,  which  had  i^eady  been  preserved  more  than  a  year  by  Mr.  Appert's  metb^ 
od  of  excluding  the  air,  and  was  still  perfectly  limpid :  he  deeented  this  juice  into  an- 
other  bottle,  which  was  then  closely  eorked«  and  placed  in  a  temperature  varying  ftom 
60^  to  86°.  In  eight  days  it  had  lost  its  transparency^  fermented,  and  was  changed  into 
a  yinous  liquor,  frothing  like  the  best  Champagne.  A  similar  bottle  of  juice,  that  had 
not  been  thus  opened  and  exposed  to  the  contact  of  air,  although  plsoeid  in  the  same 
circumstances,  exhibited  no  signs  of  fermentation.  He  next  passed  a  portion  of  jukM 
into  a  vessel  filled  with  and  inverted  over  mercury,  and  added  to  it  a  small  quantity  of 
oxygen  gas :  and  another  portion  of  juice  he  confined  in  a  similar  vessel,  perfectly  freed 
from  air.  The  former  fermented  ia  a  few  days,  but  the  latter  gave  no  signs  of  ferment- 
ation, even  at  the  end  of  forty  days.  Similar  results  were  obtained  in  experimenta  on 
tlie  preserved  juice  of  gooseberries ;  and  he  found  the  same  thing  to  hold  with  re- 
gard even  to  the  jnice  of  fresh  fruit.  He  passed  some  entire  grapes  Into  a  vessel  over 
mercury,  and  added  to  theui  hydrogen  gas  repeatedly,  with  the  desire  of  removing  all 
atmospheric  air  *,  the  fruit  was  then  brolmn  down  by  passing  a  wire  into  the  jar,  and  the 
vessel  was  left  in  a  temperature  of  from  69^  to  68°.  At  the  end  of  twenty-five  days  it 
exhibited  no  signs  of  fermentation ;  but  this  process  eommenced  the  same  day  in  juioo 
to  wbioh  a  little  oxygen  had  beea  added,  and  was  also  rapidly  excited  in  the  former  por 
tions  when  a  little  of  that  gas  was  supplied. 

Grape  juice  could  not  be  made  to  ferment  when  the  air  waa  compUiely  excluded ;  but, 
OB  admittiDg  a  very  small  quantity  of  oxygen,  this  gaa  waa  absoibed,  and  fermentatio* 
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oommenoed,  and  oonttnued  independently  of  any  farther  contact  of  ozygea.  BaC  k 
eolation  of  sagari  mixed  with  yeast,  fermented  even  hi  closely-corked  bottles,  therefore 
without  access  of  air ;  from  which  Gay  Lassac  concluded  that  there  must  be  a  dtflbr- 
enee  between  the  natural  ferment  in  the  grape  and  the  artificial  ferment  yeast.  The 
application  of  these  experiments  is  obvious,  not  only  in  the  preparation  of  fermented 
liquors,  but  also,  as  we  shall  afterward  see,  in  the  preservation  of  vegetable  and  ani- 
mal food. 

Exposure  to  the  air,  therefore,  or  the  presence  of  oxygen,  is  necessary  to  fermenta- 
tion in  the  first  instance ;  but  it  is  only  necessary  at  the  commencement,  and  for  a 
very  short  period ;  so  that  when  once  the  process  has  begun,  in  the  case  of  natural  fer- 
ment or  mere  juices,  it  goes  on  in  closed  vessels :  the  reason  of  this  is,  probably,  that 
the  artificial  ferment  contain9  oxygen  itself  sufficient  to  begin  the  process,  and  in  the 
case  of  natural  ferment  the  very  air  contained  in  the  wood  of  the  cask  is  often  sufficteot 

9019.  It  is  certain  that  the  carbonic  add  which  escapes  during  fermentaiian  holds  in  sohh 
turn  a  considerable  portion  ofakoholf  as  is  proved  by  a  vessel  of  water  placed  near  to  the 
fermenting  vessel  absorbing  alcohol,  and  being  distinctly  impregnated  with  'it ;  and 
likewise  by  the  intoxicating  effect  produced  by  the  fermentative  process  on  those  per- 
sons who  are  much  exposed  to  the  fumes.  The  real  loss  of  alcohol,  however,  from 
this  cause,  though  important  in  a  large  manufactory,  is  not  deserving  of  attention  in 
dcnnestic  practice. 

3020.  Several  iswentions  have  been  made  for  fermenting  in  turns  closed,  instead  of  being 
open  to  the  air,  hut  their  advantages  are  not  very  obvious,  even  in  the  large  way,  where 
the  loss  of  alcohol  may  be  considered  as  of  most  importance.  Some  suppose  that  the 
exclusion  of  the  common  air  may  prevent  the  liquor  from  passing  into  the  acetous  fer- 
mentation ;  but  it  should  be  recollected  that  While  the  vinous  fermentation  is  going  on, 
the  whole  surface  of  the  fermenting  fluid  is  covered  with  a  stratum  of  carbonic  acid  gas, 
which  effectually  excludes  the  atmosphere ;  and  it  is  only  when  the  vinous  fermentation 
has  ceased  that  common  air  can  come  in  contact  with  the  liquor. 

8021.  Fermentation  is  considerably , influenced  hy  the  mechanical  agency  of  the  atmosphere^ 
that  iSf  by  its  pressure.  The  pressure  of  the  atmosphere  retards  it,  and  when  that  is 
removed  it  goes  on  more  rapidly.  If  liquor  to  be  fermented  be  put  into  a  well-oorked 
bottle,  the  fermentation  takes  place  in  time ;  but  the  process  is  very  slow,  because  the 
carbonic  acid  formed  during  the  pfocess  cannot  escape ;  it  is  absorbed  by  the  liquid  as 
aoon  as  it  is  formed,  and  this  will  go  on  until  the  liquor  is  thoroughly  saturated  with 
the  gas ;  and  then,  there  being  no  farther  room  for  this  gas,  it  cannot  be  generated,  and 
the  fermentation  is  suspended.  Liquor  in  this  state  will  be  thoroughly  impregnated 
with  carbonic  acid  gas,  and' hence  the  briskness  of  bottled  malt  liqoor.  fiut  if  there  be 
facility  for:  the  escape  of  the  carbonic  acid,  the  fermentation  proceeds ;  and  hence,  if 
bottles  an  badly  corked,  the  vinous  fermentation  continues  until  it  passes  into  the  ace- 
tous stage,  the  liquor  becoming  sour.  In  brewing  in  the  large  way,  means  have  some- 
times been  contrived  of  regulating  the  rapidity  of  the  fermentation  b^  preventing,  in 
some  degree,  the  escape  of  the  carbonic  acid  gas,  and  thus  sobjecting  the  fermenting 
fluid  to  the  pressure  of  this  gas. 

3022.  The  quantity  of  the  fermenting  liquor  has  also  an  effect  upon  the  fermentation, 
Chaptal  observed  that  grape  juice  contained  in  a  small  cask  did  not  finish  its  fermenta- 
tion until  the  eleventh  day,  while  a  large  tub,  which  contained  twelve  timee  the  quan- 
tity, completed  its  fermentation  in  four  days. 

8023.  The  temperature  of  the  fermenting  liquor  is  also  influenced  by  the  quantity.  The 
heat  of  the  liquor  in  the  cask  just  mentioned  never  exceeded  74^,  while  that  of  the  large 
tub  reached  94°.  It  is  probable  that  the  combination  of  the  principles  would  be  less 
perfect,  and  therefore  the  wine,  on  this  account,  would  not  be  so  good  in  the  smaS 
vessel  as  in  the  large  one ;  but  the  latter  would  have  an  advantage,  that  there  being 
less  heat  produced,  a  smaller  quantity  of  alcohol  and  aroma,  upon  which  the  excellence 
of  the  wine  chiefly  depends,  would  be  lost  by  volatilizatioit  The  same  observations  ap- 
ply to  the  fermentation  of  beer  of  any  kind. 

3024.  The  fermenting  liquor  becomes  specifically  lighter  as  the  fermentation  proceeds^  a 
flict  which  is  ascertained  by  an  hydrometer,  and  this  is  called  by  brewers  the  attenua- 
tion ;  and  they  are  in  the  habit  of  taking  the  specific  gravity  of  the  fermenting  liquor 
frequently,  in  order  to  judge  accurately  of  the  degree  to  which  the  process  has  arrived, 
and  reguUting  its  management  accordingly.  The  reason  is  this :  the  specific  gravity 
of  alcohol  is  much  less  than  that  of  water,  which  forms  the  principal  part  of  every  fer- 
menting fluid  ;  that  is,  a  certain  quantity  of  alcohol  will  weigh  less  than  the  same  bulk 
of  water ;  of  course,  a  quantity  of  alcohol  and  water  will  weigh  less  than  an  equal  quan- 
tity of  water  alone,  and  the  greater  proportion  of  alcohol  which  the  water  may  contain, 
the  lighter  the  fluid  wlU  be.  Now,  as  alcohol  is  constantly  generating  during  the  pro- 
cess of  fermentation,  it  is  easy  to  see  that  any  certain  measure  of  the  fermenting  liquor 
will  get  lighter  as  the  process  o^  forming  alcohol  proceeds. 

8026.  The  opinion  we  have  stated,  that  sugar  or  saceharine  matter  is  the  ondy  one  eapaiU 
Mf  the  vinous  fermentation^  may  appear  to  be  eontradieted  by  some  known  ^aets.    Raw  coitt. 
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which  contains  much  starch  and  bat  very  little  sugar,  is,  when  mixed  with  malted  com, 
fonnd  to  ferment,  and  aflTord  as  much  alcohol  as  if  the  whole  was  malt.  Also,  alcohol 
may  be  abandantly  obtained  from  potatoes,  which  contain  mach  stareh  and  scarcely 
any  sugar,  without  any  other  preparation  than  boiling  them  in  steam,  breaking  them 
into  a  fine  paste  with  water,  and  adding  a  little  raw  wheaten  flour  and  yeast.  From 
these  and  similar  facts  it  migh't  appear  that  starch  may  at  once  be  converted  into  alco- 
hol by  fermentation,  as  well  as  sugar.  The  observations  by  KirchotT  threw  great  light 
on  this  subject.  He  found  that  neither  gluten  nor  starch,  when  kept  in  hot  water  sep- 
arately, became  sweet ;  but  when  a  mixture  of  these  two  substances  was  put  into  sim- 
ilar circumstances,  the  starch  was  converted  into  sugar.  Here  it  is  plain,  therefore, 
that  this  conversion  of  the  starch  was  in  consequence  of  some  agency  of  the  gluten. 
In  the  cases  above  alluded  to,  of  raw  com  and  potatoes,  there  is  some  gluten  present, 
by  the  action  of  which  the  starch  might  be  changed  into  sugar ;  and  a  very  small  quan- 
tity of  gluten  as  a  ferment  is  sufficient  to  produce  this  conversion  into  sugar.  The 
mode  by  which  raw  grain  is  converted  by  germination  into  malt,  which  is  a  sweet  sub- 
stance, is  a  similar  process ;  and  the  production  of  sweet  wort  by  the  brewer  or  dis- 
tiller from  raw  com  is  another  instance ;  so  is  the  sweet  taste  of  bread.  As  soon  as 
sagar  has  been  formed  from  the  stareh  by  this  means,  it  passes  so  rapidly  into  the 
vinous  stage  that  the  state  of  sweetness  sometimes  escapes  notice. 

Thus  it  appears  that  not  only  do  vegetables  which  contain  actual  saccharine  matter 
produce  spirit,  but  those  also  which  contain  starch  can  be  made  to  undergo  the  vinous 
fermentation,  owing  to  the  starch  being  converted  into  sugar,  which  we  know  it  is  capa- 
ble of  by  several  processes ;  and  that  this  newly-produced  sugar  goes  at  once,  and  as 
soon  as  formed,  through  the  vinous  fermentation. 

8036.  The  luuure  offermerUsj  we  obeerved,  was  yet  little  understood  ;  but  it  would  ap- 
pear that  vartous  sniwtances  are  capable  of  acting  as  fermenta,  or  exciting  fermentation 
of  some  kind.  This  property  appears  to  be  possessed  in  the  highest  degree  by  vegeta- 
ble gluten  and  vegetable  albumen ;  but  caseous  matter,  fibrin,  and  gelatin,  carbonic 
acid,  dec.,  have  also  this  power  in  some  degree.  But  the  substance  which  is  usually 
employed  to  excite  the  vinous  fermentation  is  the  only  one  that  has  yet  been  studied 
with  much  attention,  and  it  is  much  more  rapid  in  ita  action  than  any  other.  That  an 
acetous  ferment  exists  is  evident  from  the  acetous  fermentation  being  soon  excited  in  a 
cask  in  which  vinegar  has  been  made. 

ACETOUS  FERMENTATION,  BY  WHICH  VINEGAR  IS  PRODUCED. 

9027.  We  stated  that  if  liquids  which  had  passed  through  the  vinous  stage  of  fisr- 
mentation  were  exposed  to  the  air  for  some  time,  in  a  temperature  between  40®  and 
80®,  a  new  change  took  place,  by  which  the  alcohol  disappeared,  and  was  succeeded 
by  an  acid  taste  in  the  liquor.  During  this  change  a  slight  intestine  motion  is  per- 
ceived ;  the  liquid  rises  in  its  temperature  about  10®  or  16® ;  it  becomes  turbid,  and 
floating  shreds  appear,  which  subside  at  length  into  a  gelatinous-like  deposite.  After 
some  weeks  it  becomes  transparent,  and  is  found  to  be  converted  into  vinegar,  whk^h 
consists  of  acetic  acid,  water,  and  some  impurities.  This  acid  has  been  generated  by 
this  new  fermentation ;  the  alcohol  produced  Inr  the  vinous  fermentation  has  been 
decomposed  into  its  elementary  principles,  and  a  new  arrangement  of  them  has 
taken  place.  * 

21028,  Every  liquor  tohich  has  undergone  the  nnoue  fermenlaiion  i*  spontaneously  and 
necessarily  disposed  to  the  acetous.  Accordingly,  every  vinous  liquor  continually  tends  to 
become  vinegar,  and  is  actually  changed  into  it  sooner  or  later,  according  to  circum- 
stances, unless  this  change  be  prevented  by  some  cause  that  is  an  obstacle  to  fermenta- 
tion in  general. 

3029.  The  acetous,  like  the  vinous  fermentation^  requires  a  peculiar  ferment ;  andt  his  is 
supposed  not  to  be  very  different  from  the  vinous  ferment,  although  its  nature  is  very 
impNerfectly  understood :  it  would  seem,  likewise,  to  be  some  modification  of  gluten.  The 
same  yeast  which  excites  the  vinous  fermentation  in  malt  wort  will  also  run  the  liquor 
into  the  acetous  stage,  if  not  prevented,  but  the  matter  which  subsides  in  the  making  of 
vinegar  is  the  most  active  in  exciting  the  acetous  fermentation.  A  cask  in  which  vinegar 
has  been  already  made  will  promote  it,  and  fermented  liquor  can  be  converted  in  vinegar 
sooner  in  that  than  in  another.  But  there  is  this  diflerence  between  the  vinous  and 
the  acetons  fermenta,  that  yeast,  or  the  vinous  ferment,  is  capable  of  exciting  both  the 
vinous  and  the  acetous  fermentations ;  but  the  proper  acetous  ferment  can  only  excite 
the  latter  of  these. 

3030.  The  theory  of  the  acetous  fermentation  has  been  stated  as  follows :  during  the  pro- 
cess some  carbonic  acid  is  given  out,  which  is  supposed  to  be  generated  by  the  oxygen 
of  the  atmosphere  combining  with  some  of  the  carbon  of  the  alcohol  which  is  decom- 
posed ;  and  it  is  thought  that  vinegar,  or  the  acetic  acid,  is  formed  at  the  expense  Oi 
the  alcohoL  Alcohol  by  itoelf,  as  has  been  shown,  is  indestractible  when  pure ;  but 
when  diluted  with  water,  and  mixed  with  vegetable  matter,  such  as  gluten,  starch* 
sugar,  or  mucilage,  it  finds  among  these  a  ferment,  which  soon  converta  it  into  the 
acetie  acid  by  a  new  arrangement  of  principles. 

4B 
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3031.  From  thut  stmUmenU,  we  §ee  tkai  aU  suhttaneif  eapabie  0/  the  mnoiufe ^ 

may  pass  into  the  4ic€Um$t  aod  do  ao  naturally ;  but  it  would  appear  that  aome  alaoaoeiiQr 
without  appareotlj  nndeigoing  the  vinoua  fenaeotatioo,  and  tliia  oceaamia  aome  ohacii- 
lity  in  the  theoiy. 

3032.  Jhr,  Twrnet^  tn  hie  Syetem  of  Chemuiry,  hae  made  a  dietifuiiom  that  is  very  trnpat-' 
tant.  The  aoetona  fermentation,  and  the  mere  production  of  aoetio  acid,  have  been 
generally  confounded  together  in  hooka,  whereaa  it  ia  weU  known  that  although  acetie 
acid.ia  aiwaya  the  reault  of  the  peculiar  fermentation  that  beara  ita  name,  yet  thia  aeid 
is  often  produced  by  the  decomposition  of  ▼egetable  substances,  without  any  fermenta- 
tion whatever.  Mucilaginous  substances,  in  particular,  even  when  ezduded  from  air, 
gradually  become  sour.  Gum  water  sours  without  exhibiting  any  of  the  ordinary  aigna 
of  fermentation.  Weak  ale,  and  beer,  and  wine,  acquire  acidity  frequently,  even  in 
bottles  well  corked.  These,  and  many  aimilar  prooeasea,  appear  to  be  effected  bj  a 
particular  change  of  affinities,  and  are  not  attended  by  that  visible  movement  in  the 
liquid,  with  absorption  of  oxygen,  disengagement  of  carbonic  acid,  and  the  other  phe- 
nomena which  accompany  ihe  aoetoua  fermentation ;  to  which  we  may  add,  that  aoetae 
acid  IB  produced  by  the  deatructive  distillation  of  vegetable  matter  in  close  vessels.  The 
term  acetous  fermentation,  therefore,  instead  of  conveying  the  idea  of  taking  in  all  the 
cases  of  the  production  of  acetic  acid,  ought  to  be  limited  to  the  conversion  of  ateohol 
into  thia  acid.  That  this  change  does  really  take  place  is  inferred,  not  only  from  the 
disappearance  of  alcohol,  and  the  sfanultaneous  production  of  acetic  acid  during  fer- 
mentation, but  also  from  the  quantity  of  the  latter  being  precisely  {Nxiportional  to  that 
of  the  former. 

3033.  Of  the  three  most  important  eubetaneee  concerned  in  fermentaiionf  sugar,  mucilage, 
and  gluten^  or  the  ferment,  it  would  appear  that  the  firat  is  most  disposed  to  undei^  the 
vinous  fermentation,  and  to  produce  alcohol ;  the  second  is  extremely  liable  to  change 
into  the  acetic  acid,  without  apparently  going  through  the  vinoua  fermentation ;  ud  the 
^uten,  if  it  does  not  act  upon  the  sugar  in  producing  the  vinous  fermentation,  is  moat 
disposed,  like  animal  matter,  to  pass  at  once  into  the  putrid  atate. 

3034.  It  would  appear,  also,  that  in  some  casea  the  acetous  fermentation  goes  on,  in 
a  small  degree,  along  with  the  vinous  fermentation,  and  of  course  produces  some  acetic 
acid  with  the  alcoh<^  This  is  evident  in  the  distillation  of  malt  epirita,  where  an  acid 
is  found  to  be  left  behind,  which  can  have  no  other  origin  than  the  acetous  fermentation, 
there  being  no  natural  acid  in  the  malt.  A  part  of  this  acid  combines  or  nnites  vnth 
the  spirit  during  fermentation ;  the  other  part  remains  behind,  mixed,  not  combined, 
and  such  part  as  is  more  volatile  rises  with  the  spirit  during  distillation. 

8035.  7%«  presence  of  alcohol  retards  the  acetous  fermentation:  hence  strong  wines, 
and  similar  strong  liquors,  acetify  with  great  difficulty,  and  bottled  strong  wines  do  not 
readily  become  sour.  But  when  at  last  strong  wines  do  acetify,  they  afford  a  stronger 
vinegar  or  more  acetic  acid  than  weak  ones ;  however,  in  this  case,  the  aeid  is  not 
entirely  supplied  ftom  the  alcohol,  for  the  mucilage  of  the  wine  contributes  its  share. 
Adding  sugar  during  the  souring  increases,  instesul  of  diminishing,  the  quantity  of  acid. 

SlCT.  lY.— ^ALCOHOL. 

8030.  We  have  mentioned  that  alcohq}  is  the  chief  product  of  fermentation,  and  that  it 
is  the  intoxicating  principle  in  all  fermented  liquors ;  but  it  is  never  produced  in  a  ftee 
state  by  this  process.  It  is,  at  first,  always  mixed  with  water,  mucilage,  and  some  other 
of  the  conatituent  principlea  of  the  yegetable  matter  fermented,  and  from  which  it  has 
been  procured,  as  is  the  case  with  respect  to  wine,  ale,  or  beer. 

8037.  We  likewise  stated  that  pure  alcohol  is  exactly  the  same  from  whatever  vegetaUes  it 
has  been  produced  by  the  process  of  vinous  fermentation,  all  that  ia  necessary  Geing  that 
they  should  contain  saccharine  matter.  For  this  purpose,  a  vast  variety  of  aaccharine 
vegetable  substances  are  employed  in  diffisrent  parts  of  the  world,  each  country  making 
use  of  those  which  it  has  in  greatest  plenty,  in  order  to  produce  a  fermented  liquor; 
Thus,  in  the  south  of  Europe,  the  grape  is  chiefly  used ;  in  the  East  Indies,  the  juice  of 
the  palm  affords  an  intoxicating  beverage  called  toddv ;  in  the  West  Indies,  the  sugar- 
cane supples  rum ;  with  us,  malted  corn  is  the  chiei  material.  After  the  alcohol  has 
been  formed  by  fermentation,  another  process  is  necessary  to  separate  it  in  a  pure 
state  from  the  substances  with  which  it  is  combined  in  the  fermented  liquor ;  and  this 
process  is  distiUation,  for  the  nature  of  which,  see  Book  YIIL,  Chap.  YIII.,  Sectioi^  8^ 
••  Distillation." 

8038.  When  the  produce  of  fermentation  is  distilled,  the  spirit,  being  extremely  volatile, 
rises  in  vapour,  and  is  condensed  by  cold  into  a  liquid:  this,  however,  is  not  pure 
altohol,  for  a  quantity  of  water  and  other  impurities  rise  with  it.  It  is  necessary,  there- 
fore, that  this  should  be  re-distilled,  and  go  through  other  operations  before  It  arrives 
at  that  state  in  which  it  Is  called  rectified  spirit,  or  common  spirit  of  wine,  the  purest 
eondition  in  which  it  is  manufactured  on  a  large  scale.  By  another  distillation  it  be- 
tomea  rectified  spirit  of  wine.  But  this  still  contams  some  water,  which  must  be  separated 
in  order  to  obtain  pure  alcohol,  which,  however,  is  never  employed  in  beverage ;  it  Is 
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Mly  T6qaired  by  chemisto  for  phaimtoeatical  oompoondt,  or  for  ezpoitaiontB  and  olhor 
nice  parposea. 

3039.  The  mUhod  wkkk  ckemisia  uguailf  tmployi  to  get  rid  of  tlu  water  to  procure  alcohol 
is  to  mix  the  reetifled  spirits  with  a  quantity  of  carbonate  of  potash  heated  to  redneaa 
to  expel  all  its  moisture.  This  salt  has  a  strong  attraction  for  water,  and  the  greatest 
part  of  it  is  insoluble  in  alcohol.  It,  accordingly,  combines  with  the  water  of  the  spirit: 
and  the  solution  thus  ibrmed  sinks  to  the  bottom  of  the  vessel,  and  the  alcohol  itself 
which  is  lighter,  swims  over  it,  and  may  easily  be  decanted  off;  or,  what  is  perhaps 
better,  the  solution  of  potash  may  be  drawn  off  from  below  it  by  means  of  a  stop-cock 
placed  at  the  bottom  of  the  vessel.  The  alcohol  thus  obtained  contains  a  little  pure 
potash  dissolved,  which  may  be  separated  by  distilling  it  in  a  water-bath  with  a  very 
gentle  heat.  What  now  comes  over  is  alcohol  very  nearly  pure.  Instead  of  carbonate 
of  potash,  substances  having  a  strong  attraction  for  water  may  be  employed  to  purify 
alcohol ;  for  instanee,  muriate  of  lime.  The  specific  gravity,  as  usually  obtained,  is 
0-600 ;  but  by  great  care,  alcohol  has  been  obtained  so  low  as  0*796,  at  the  tempenr- 
ture  of  60°,  that  of  the  least  specific  gravity  being  always  the  purest,  as  having  the 
smallest  quantity  of  water ;  equal  quantities  of  water  and  alcohol  constituting  what  is 
called  proof  spirit,  the  specific  gravity  of  which  is  0*917. 

3040.  The  properties  of  pure  alcohol  are  the  foUotoing :  It  is  perfectly  colourless  and 
limpid.  It  has  a  burning  taste,  and  peculiar,  rather  agreeable  odour.  It  is  highly  vola- 
tile, and  it  boils,  or  is  converted  into  vapour,  at  176°  ;  consequently,  it  is  easily  separa- 
ted from  water  by  distillation,  as  the  latter  does  nut  rise  into  vapour  till  heated  to  212^. 
Like  all  volatile  liquids,  it  produces  a  considerable  degree  of  cold  when  any  body  la 
wetted  with  it,  on  account  of  its  rapid  evaporation :  if  the  finger  be  dipped  in  it,  on 
drying,  the  cold  will  be  felt.  It  has  been  found  impossible,  hitherto,  to  Ireexe  it  with 
the  greatest  degree  of  cold  that  can  be  produced :  it  has  been  tried  by  a  cold  91°  below 
the  freeaing  point  without  rendering  it  solid ;  hence  it  is  employed  for  constructing 
thermometera. 

It  is  highly  infiammable,  burning  with  a  lambent,  yellowish-blue  flame ;  the  colour 
varying  with  the  degree  of  strength,  the  bluish  tint  prevailing  when  its  strength  is 
greatest,  and  the  yellowish  as  it  is  weaker.  Its  combustion  is  attended  by  no  smoke, 
the  only  products  being  water  and  carbonic  acid.  When  burning,  it  gives  an  intense 
heat,  though  the  flame  is  so  faint  as  scarcely  to  be  distinguished  in  daylight.  It  unites 
with  water  in  every  proportion ;  and  the  union  is  attended  with  a  slight  diminution  of 
bulk  and  consequent  increase  of  temperature. 

It  acta  as  a  powerful  solvent  on  many  of  the  substances  belonging  to  the  vegetable 
kingdom ;  hence  it  is  extensively  useful  in  preparing  liqueura  for  the  table,  and  in  many 
processes  in  the  arts.  The  principal  substances  which  it  dissolves  are  resin,  sugar, 
manna,  camphor,  balsams,  essential  oils,  the  vegetable  alkalies,  tannin,  and  extractive 
matter.  It  also  dissolves  the  deliquescent  salts ;  but  generally  those  insoluble  in  water 
are  so  in  alcohoL 

Most  of  the  acids  unite  with  alcohol  by  the  assistance  of  heat,  and  form  the  substan- 
ces called  ethers.  Albumen  and  muscular  fibre  are  not  dissolved  bv  alcohol ;  on  the 
oontraiy,  tb^  are  coagulated,  hardened,  and  contracted  by  it ;  and  milk  is  speedily 
curdled  by  it.    It  likewise  dissolves  soap,  wax,  and  spermaceti. 

30il.  When  analyzedf  alcohol  is  founds  in  100  parts,  to  consist  of  hydrogen,  13-64 ;  ca**- 
bon.  66*18  ,•  oxygen,  1818. 


CHAPTER  III. 

BBEWIHO. 

Sect.  I.— iirraoDUonoN. 

904%.  Brswmgy  or  ike  art  ofpreporimg  maU  liquors,  was  formerly  oonsidered  as  a  more 
iviportant  part  of  domestic  eeonomy  than  it  is  in  the  present  day,  when  the  great  ua- 
crease  of  imblic  establishments  for  this  purpose  has  considerably  dimimshed  the  neoea- 
Mty  for  private  brewing.  This,  however,  is  chiefly  confined  to  towns ;  in  the  country, 
many  private  families  still  brew  their  own  beer,  and  there  are  many  good  reasons  w^ 
this  custom  should  still  be  adhered  to. 

3043.  In  treating  on  this  subject,  it  might  be  perhaps  expected  that  certain  practioal 
rules,  founded  on  the  best  experience,  should  at  once  be  laid  down,  exhibiting  the  per- 
fection of  the  art.  But,  unfortunately,  this  is  not  poaeible.  Not  only  are  the  best  r^" 
eeipts  for  practice  kept  secret  by  professed  brewers,  but  it  does  not  appear  that  these 
are  agreed  among  themselves  reelecting  many  important  points.  We  are  correotly  in- 
formed by  a  writer  in  the  **  Library  of  uaefol  Knowledge," 

That  tlMpraetiMd  iMtmotioD  for  bivwiaf  •!•  aad  bMr,  m  gitan  hf  dUhtvat  **  pvimw,  art  bv  no  mssm 
niform.  Taa  osom  m  dtnimm.  The  iRod«  of  ma»Mfm»nn.  •md,  oomeqnetly,  tlM  qMlity,  diflor  in  ovaiy 
■go  aad  oooBtij ;  and,  oven  in  tbo  Muna  nation,  tho  ala  of  one  diatrict  has  little  raaemblanca  to  tltat  of  another.^ 
*^He  who  haa  aeen  only  one  of  the  modea  of  brewing  ci^n  hare  no  conception  of  their  nnnber  and  variety. 


OaaabnAmaahthm«orfMrUmaa,whik  anmhar  ■haUdoaabotoaoa.    1  aaoond  ahall  piloh  hit  knn  at 
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whta  othttn  do  ao  at  480 ;  tha  fonaer  dewainr  in  twanty-fonr  hoon,  tad  the  latter  waiting  thne  or  torn 
week*  for  the  finishing  of  the  fermentation.  One  daa  of  brewera  attend  ohieflj  to  the  attennation,  are  minnte 
in  the  heata  of  their  fermentation,  weighing  the  reast  with  the  ntmoet  can ;  while  there  an  maaj  gentlemci 
(at  the  aame  time  priding  thenuelves  on  the  goodnees  of  their  ale)  who  tarn  the  worts  into  the  barrels  bailing 
hot,  bong  them  up,  and  stow  them  far  a  ;rear  in  their  oellaia,  without  any  yeast  at  all.  Each  of  these  OMMlit 
ef  brewing  naj  be.  considered  as  producing  a  diflfersU  species  of  ale ;  and  each  speciee  has  its  varieties  dt- 
pendiog  on  nataral  or  accidental  circnmstances,  sach  as  the  water  or  the  skill  of  the  brewer,  which  add  to  i*j 
preserrative  qualities,  and  give  certain  adventitious  favours." 

3044.  It  is  necessaryy  therefore,  for  every  one  who  toishei  really  to  understand  the  art  of 
hrewing  to  study  its  principles,  and  not  be  contented  with  the  mere  routine  practice  of 
any  one  person  or  place. 

3046.  With  this  view  we  have  divided  this  treatise  into  two  parts :  in  the  first  part  wa 
shall  describe  the  principles  and  operations  of  brewing,  including  a  view  of  the  chemical 
theory,  as  well  as  the  general  practice  of  the  art,  which  we  hare  kept  together,  so  that 
one  shall  throw  light  upon  the  other :  this  we  considered  essential  for  those  who  are 
desirous  of  studying  the  subject  scientifically.  In  the  second,  called  **  practical  direc- 
tions," we  shall  describe  the  practice  only  with  all  the  minute  particulars  necessary  to 
be  observed.  This  separation  we  found  necessary,  since  many  persons  may  desire  to 
see  all  the  principal  points  to  be  attended  to  in  practice,  without  going  much  into  the 
theory ;  and  had  the  whole  been  blended  together,  it  would  have  been  almost  impossible 
to  have  distinguished  the  simple  practical  processes  alone  amid  so  much  theoretical  ex- 
planation ;  the  theory  would  also  thus  have  been  encumbered  with  numerous  fatiguing 
practical  details.  This  arrangement  has,  indeed,  rendered  some  repetition  unavoidable ; 
but  we  trust  it  will  be  found  advantageous,  although,  without  this  explanation,  it  might 
have  been  thought  unnecessary. 

If  the  reader  has  perused  with  attention  the  article  "  On  Fermentation,"  it  will  assist 
him  much  in  corhprehending  what  we  shall  say  on  this  subject. 

3046.  Brewing  has  been  often  practised  successfully  by  persons  who  possessed  no  seientifie 
knowledge,  and  excellent  beer  and  ale  have  been  made  in  various  parts  of  the  country 
by  our  ancient  dames,  to  whom  the  name  of  science  was  scarcely  known.  It  might 
therefore  be  doubted  whether  there  is  any  advantage  to  be  expected  by  considering  the 
subject  in  a  scientific  manner.  The  reply  to  this  is  easy.  No  theoretical  knowledge 
can  wholly  supply  the  place  of  that  which  is  the  result  of  experience ;  but  it  may  mate- 
rially assist  it,  and  more  particularly  with  those  who  have  had  but  little  practice,  to 
whom  a  work  such  as  the  present  is  chiefly  addressed.  An  acquaintance  with  the  the- 
ory of  any  process  prepares  the  operator  for  his  various  operations,  that  may  be  regard- 
ed in  the  light  of  so  many  experiments,  which,  by  this,  he  will  understand  and  pursue 
with  more  certainty  and  intelligence.  He  is  likewise  by  these  means  enabled  to  avoid 
many  errors  to  which  those  unacquainted  with  principles  are  liable,  and  likewise  the 
waste  which  they  frequently  occasion ;  an  acquaintance  with  the  scientific  principles  of 
an  art  renders  the  practice  of  more  easy  acquirement ;  and  it  is  deserving  of  attention 
that  the  experience  gained  in  this  manner  can  be  transmitted  to  others  with  greater  fa- 
cility. By  connecting  practice  with  theory,  the  latter  being  the  knowledge  of  causes, 
an  art  is  elevated,  and  may  be  rendered  highly  amusing,  instead  of  its  being,  as  it  other- 
wise would,  mere  drudgery. 

3047.  Fifty  years  ago,  brewing,  both  public  and  private,  was  in  a  very  rude  state. 
The  first  attempt  to  reduce  it  to  scientific  principles  was  made  by  a  skilful  brewer,  Mr. 
John  Richardson,  to  whom  the  art  is  much  indebted,  and  to  whose  example  we  owe  the 
present  race  of  scientific  brewers ;  but  the  modern  discoveries  in  chemistry  have  like- 
wise of  late  been  successfully  applied  to  the  improvement  of  this  art,  which  really  in- 
volves some  of  the  most  curious  and  interesting  phenomena  in  nature,  and  which  has 
been  considered  to  deserve  the  attention  of  some  of  our  greatest  philosophers. 

3048.  It  has  been  supposed  that  brewing  on  a  large  scale  is  necessary  to  produce  ^ood  malt 
liquor.  This,  however,  appears  to  be  an  error ;  and  though  there  are  some  difficulties 
in  private  brewing  which  are  experienced  in  a  less  degree  by  manufacturers,  yet  there 
are  some  advantages  in  the  former.  Mr.  Donovan  observes  thiit  less  heat  is  excitsd 
during  the  fermentation  of  small  than  of  large  quantities ;  and  there  is  less  danger  of 
over  attenuation,  which  renders  the  liquor  liable  to  pass  into  acidity.  When  some  of 
the  fermentable  matter  is  left  unexhausted,  it  undergoes  a  slow  and  long-continued  fer- 
mentation in  the  bottle,  during  which  it  mellows  and  becomes  highly  vinous.  The  great 
brewers,  accordingly,  have,  in  consequence,  often  fermented  in  small  quantities ;  and 
Mr.  Donovan,  as  well  as  other  chemists  who  have  paid  attention  to  the  subject,  farther 
states  that,  from  his  own  experience,  malt  liquors  are  best  made  in  this  manner  in 
point  of  briskness,  soundness,  and  body. 

8049.  The  ecwomy  or  saving  in  domestic  brewing  is,  perhaps,  not  considerable ;  though, 
from  ealculations  which  have  been  published,  the  cost  of  beer  should  nc  be  so  great  as 
when  purchased  from  the  brewer.  But  we  are  not  to  suppose  from  thi6  difference  in 
piioe  Uiat  the  brewer's  profits  are  exorbitant ;  for  he  must  have  to  pay  for  extensive 
premises,  a  very  numerous  establishment,  and  very  costly  apparatus ;  and  out  of  this, 
too,  the  publican  must  have  his  profit.  But  economy  is  not  the  only  advantage  in  do- 
mestic brewing.    Good  malt  and  hops  are  the  only  materials  that  we  can  depend  upon* 
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111  general,  for  malcing  sound  whoiesome  beer ;  and  it  is  by  domestic  biewing  alone  that 
the  genaineness  of  beer  can  bo  secured.  There  kre  many  public  brewers,  no  donbt,  who 
Dse  only  the  legal  ingredients,  malt  and  hops,  in  brewing ;  but  it  would  appear  that,  l>e- 
fore  the  beer  or  ale  arrive  at  the  consumer  (unless  common  report  in  this  instance  de- 
serves no  credit),  either  improper  substitutes  are  used  in  part  for  these  materials,  or 
some  of  the  dealers  adulterate  these  beverages ;  and  it  is  weU  kn<fwn  that  many  of  ihe 
articles  employed  for  this  purpose  are  of  an  extremely  deleterious  nature.  Nothing  is 
more  usual  than  for  persons  to  express  their  preference  at  home-brewtd  beer,  which  would 
not  be  the  case  were  it  not  really  of  a  superior  quality.  Home-brewed  beer  is,  in  faet» 
if  nroperly  made,  excellent  in  every  respect.  It  spontaneously  becomes  transparent, 
and  requires  no  addition  for  fining :  it  is  also  particulariy  calculated  for  bottling. 

3060.  U  hat  been  slated^  very  erroneouily,  that  cottagers  and  others  could  buy  beer  at  a 
lower  price  than  they  could  make  it  at,  since  large  quantities  are  made  cheaper  than 
small.  Here  the  brewers*  and  the  publicans'  profits  have  been  forgotten ;  the  labourer 
saves  all  these,  and,  besides,  the  women  can  do  this  work. 

Before  we  proceed  to  lay  before  our  readers  the  principles  of  the  art  of  brewing,  it 
may  be  useful  to  give  a  sketch  of  the  general  process. 

3051.  Outline  ^  the  general  Process  of  Brewing.-^The  term  brewing  is  cohfined  to  the 
art  of  preparing  Kom  grain  the  fermented  beverages  called  malt  Hfoors,  each  as  oZe,  por» 
ter,  and  beer.  Grain,  of  itself  containing  too  little  saccharine  matter  to  produce  the  vi- 
nous fermentation,  is  made  to  go  through  a  process  by  which  the  quantity  of  its  sugar 
is  much  increased,  and  by  which  it  is  converted  into  malt,  the  substance  from  which  the 
term  malt  liquor  is  derived.  An  infusion  of  malt  is  then  made  with  water,  at  about 
170°  ;  this  is  termed  mashing^  and  the  extract  so  produced  is  called  wort.  This  wort, 
containing  much  saccharine  matter  in  solution,  mtg^t  now  be  femiented ;  but  the  prod- 
uce of  such  fermentation,  though  it  would  contain  spirit,  and  be  a  kind  of  ale,  would 
very  soon  turn  sour,  on  account  of  the  great  quantity  of  mucilage  and  starch  in  the  li- 
quor, which  would  pass  rapidly  into  the  acetous  fermentation.  To  precipitate  these 
substances,  and  thus  destroy  one  of  the  chief  causes  of  the  injurious  change  which 
would  otherwise  take  place,  as  well  as  to  communicate  a  more  agreeable  flavour  and 
taste,  hops  are  boiled  with  the  wort ;  the  hops  contain  some  tannin,  an  astringent  prin- 
oiple,  which,  combining  with  the  mucilage,  causes  it  to  coagulate  and  separate,  thus 
enabling  the  beer  to  be  longer  kept ;  and  they  possess,  likewise,  an  aromatic  flavour, 
which  they  communicate  to  the  liquor,  and  cover  its  sweetness.  The  wort,  after  hav- 
ing been  impregnated  with  the  hops,  is  now  thrown  into  large  ehallow  vessels,  called 
coolers,  where  it  is  cooled  to  about  50°  as  quickly  as  possible,  before  it  has  time  to  get 
sour ;  it  is  then  submitted  to  the  process  of  fermentation,  after  having  been  mixed  with 
some  yeast,  which,  by  the  vinous  fermentation,  produces  alcohol  or  spirit  in  sufHcient 
quantity  to  give  the  required  strength  to  the  liquor ;  at  the  same  time,  a  portion  of  un- 
decompoeed  saccharine  matter,  and  of  the  mucilage,  still  remain,  and  assist  in  giving 
the  peculiar  taste  which  is  essential  to  constitute  good  malt  liquor.  But  if  the  liquor 
was  allowed  to  remain  in  the  fermenting  vat  until  the  fermentation  was  quite  finished, 
there  would  be  great  danger  of  its  passing  immediately  into  the  acetous  stage ;  there- 
fore, as  soon  as  it  has  fermented  sufficiently,  the  new-made  beer  is  transferred  into  bar- 
rels or  casks  with  bung  holes,  in  which  the  fermentation  is  finished  in  a  slower  manner. 
During  this  slow  fermentation^  which  is  technically  termed  cleansing^  the  remainder  of 
the  yeast  works  out  through  the  bung  boles,  and  some  coagulated  lees  settle  to  the  bot- 
tom, leaving  the  beer  clear.  If  it  be  not  then  quite  transparent,  it  is  rendered  so  by  the 
operation  of  fining ;  and  sometimes  it  is  racked  off  into  other  casks,  or  bottled. 

3059.  This  sketch  of  brewing  will  prepare  the  reader  for  understanding  the  enlarged 
descriptions  of  the  several  processes  which  foUow. 

SaOT.  II.— >IIATBRUL8  rOB  BBBWIHO. 

SuBSECT.  1. — Malt, 

3063.  Although  in  domestic  brewing  it  might  be  thought  suflicient  to  point  out  the 
qualities  of  the  various  kinds  of  malt  as  made  by  the  maltster,  since  the  preparation  of 
it  from  bariey  is  seldom  attempted  by  private  individuals  on  a  small  scale,  yet,  in  ac- 
cordance with  the  plan  we  have  proposed  to  follow  through  this  work,  of  teaching  the 
principles  as  well  as  the  practice  of  the  various  domestic  arts,  we  feel  it  necessary  to 
giie  a  short  account  of  the  manner  of  preparing  the  malt,  or,  as  it  is  called,  vudtmg. 

;S054.  The  important  ^rt  which  saccharine  matter  acts  in  the  vinous  fennentationy  and, 
consequently,  in  prodncmg  the  spirituous  part  of  beer,  has  been  ahneady  explained  under 
the  article  **  Fermentation.'* 

3055.  Sugar  of  some  kind  occurs  very  generally  in  vegetables,  though  not  always  in  80f« 
ficient  quantity  to  be  recognised  by  the  taste ;  and  a  small  quantity  is  even  discovered 
by  the  chemist  in  the  farinaceous  seeds,  or  corn.  But,  as  we  have  shown,  starch,  called 
tiaofecuia,  is  another  very  important  principle,  existing  ready  f  irmed  in  vegetables.  It 
is  found  ip  very  laiige  quantity  in  the  farina  or  flour  of  various  kinds  of  grain,  narticu 
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latlj  wbeat,  uid  in  certaio  rooU,  u  potatoe*,  UTOw.TOOt,  tut.  Il  U  a  cariooi  ■nd  m 
tere«Iing  fact  ibat  aUrch  is  often  ooDTerted  into  augar  by  nature,  and  that  this  nator^ 
proceu  can  be  imitated  bj  art.  We  ^all  preaentl;  see  that  Uila  <diange  la  effected  du 
rini  tbe  time  that  tbe  graina  of  ooni  befia  ttf  genninate  or  grow.  Tbe  aogai  of  ataidi 
is,  howcTor,  not  ao  sweet  aa  tbat  of  cane  aogar,  though  eqnally  capable  of  aflbrdiog  al- 
*  *ij  fenoGntatiod. 


305S.  Wc  nuot  peretae,  from  titat  /^It,  iiat  neeitiutt  alont  it  not  tiu  only  UH  vf  a 
MiiiilanM  btinr  fit  for  femaiutian ;  one  that  is  ootaweet,  but  which  oontaina  alarcb.  can 
Ijkewiae  be  fermented.     This  diacoveir,  wbich  waa  made  not  man;  years  a 


tlirown  great  light  upon  some  ciroumstaacea  in  brewing  tbat  otherwise  would  prove  ez- 
.  tremely  puuling,  particularly  that  of  tbe  ready  fermentation  of  unmalted  barley.  The 
&ct  is,  uat  raw  barley  doea  contain  a  portion  of  aaocharine  matter,  at  ia  evident  from 
ila  anatysia ;  the  nse  of  malting  ia  only  to  increaje  this  quantity  by  a  cmiTenioD  of  ita 
starch  into  so^,  which  actually  tales  place,  as  also  duiing  tbeproceasaflvewing  pre- 
Tioua  tu  the  vinoua  fermenlatiou. 

30fi7.  BarUy  it  Ike  grain  ahnott  alwaf  employed  tn  Briiain  for  the  purpose  of  the  malt 
Bter,  being  superior  to  any  other  corn  we  posaesa ;  bat  every  hind  of  grain,  with  acarae- 
ly  any  exception,  might  be  used  upon  occaaion  by  the  brewer. 

'  80S8.  The  prtptralion  of  malt  ii  ckiejty  to  proairt  a  ekeaf  tort  ef  tagtr  ;  but  the  Other 
prinoiplea  in  the  barley  also  asaiat  in  giving  their  peculiar  qualitiea  to  the  beverages 
ealled  mail  lifvirt.  Tbe  mode  of  tncteasing  the  saccharine  matter  in  barley  is  by  ta- 
king advantage  of  tbe  process  which  nature  alwaya  performa  when  aeede  begin  lo  ger- 
minate or  grow ;  fant,  to  render  this  intelligible,  we  mnat  describe  the  nature  of  gemi 
nation  itself, 

8069.  Seeit,  mhtn  planltd  in  tlu  graiaid,  mill  nol  genmnalt  except  ikere  be  maiiturt  ami 
a  certain  de^ee  of  temperature,  Miieh  mtwt  always  be  above  the  freeung  point  and  be- 
low 100° ;  likewise,  they  mnat  not  be  entirely  excluded  frau  air.  The  seeds  ofvege- 
tabloa  consist  of  two  easential  parts:  the^tmu,  that  poit  endowed  with  the  princiide  of 
vitality,  and  the  rudiment  of  the  future  jAant;  and  of  the  cotytedaiu,  or  sMd  IsAm,  whicii 
eontain  the  matter  designed  to  eerve  for  the  natrilion  of  the  embryo,  or  young  ptant,  in 
the  oommencement  of  its  growth,  and  before  it  ia  aUe  to  extract  nourishment  from  ths 
soil  1  tbe  whole  ia  inclided  under  a  akin,  called  the  euiide.  In  tite  germe  two  distinct 
parte  are  discoverable :  the  radicle,  or  Ittlle  raots,  which,  in  germination,  descend  into 
the  earth ;  and  the  plumMU,  which  rises  upward,  and  forms  the  stem  and  young  leaves. 
When  seeds  are  planted,  or  placed  in  ctrcnmstancea  favourable  for  their  germinstioA, 
rif,  MS.  tfaey  abanrb  moisture  and  swell,  the  membranes  which  cover  them  burst, 
the  radicle  ahoots  downward,  and,  at  tbe  ssme  tine,  we  perceive  it  send- 
ing out  minute  vessels  into  tbe  farinaoeoos  part  of  the  seed,  for  the  piu> 
~  «  of  extracting  nutriment  to  supply  the  phimula,  or  yoaag  bud,  when  it 
jfng  to  grow.  This  oomuenceiDent  of  geimination  may  be  eauly  ex- 
.1  tmined  by  pulling  up  aeeds  that  have  b«en  latdy  plaated,  and  a  little  be- 
^1  fore  the  leavea  appear  above  ground ;  and  they  aboiM  be  iooked  at  in 
''/  varioua  atagea  of  their  growth.  To  see  the  miniUe  vess^  mentioned, 
'  which  the  radicle  sends  into  tbe  seed  lobes,  a  lar^e  seed,  as  a  bean,  ahould 
be  chosen ;  and  the  annexed  cut  wdl  exhibit  tbe  appearance  of  iL  ate, 
fig.  646,  is  the  external  membrane,  or  cnlicle ;  i  is  the  radicle ;  e,  the 
plumula  ;  the  aubslahoe  within  the  cutiole  contains  the  nutriment  of  tbe 
embryo  plant,  which  is  seen  sending  into  it  ramilying  vessels. 

306D.  A  rtmmrkahle  ekangt  at  tlidi  ptrioi  of  groalh  laitt  plate  »  tU  euitUmct  tMeX 
tampoett  Ike  matt  of  farinmcta^  nailer  tn  ike  teed.  Ttaougfa  originally  almost  inaipid,  it 
beeomea  aweet ;  in  fact,  a  large  portion  of  tbe  stanA  in  the  farina  has  been  eoavsited 
into  saccharine  matter,  evidently  fnr  the  nutriment  of  the  yonng  roota  which  bare  shot 
out  1  when  these  have  acquired  atse  and  strength  enough  to  find  their  way  into  tbe  noil, 
so  aa  to  extract  their  food  from  the  earth,  and  the  young  plumula  appeara  above  giDBnd, 
thia  first  supply  from  tbe  farina  is  exhausted,  and  then  nothing  of  tbe  seed  remaina  bat 
the  skin. 

3B6I.  It  u  Ihii  tery  cwtSM  asfwsi  proeut,  lAw  cunrrtion  ^  tki  elarcky  mailer  of  (W 
ited  of  ike  tarief  dUs  mgar  by  tbe  means  of  gennination,  that  is  bionght  on  artiAcially 
in  tbe  art  of  malting,  on  which  cbiefiy  depeaSa  the  preparing  of  fermented  liquors  from 
farinaceouB  grains. 

Malliag  is,  then,  a  method  of  causiag  barley  to  germinate  when  moisteDod  and  laid 
la  a  heap  above  groaad,  by  which  a  great  quantity  of  saccharine  mattw  is  prodooed ; 
ud  after  this,  and  before  tbe  young  plant  baa  begun  to  reduce  tbe  saochanne  matter 
by  feeding  upon  it,  the  proceaa  of  nature  ia  stopped  throngh  the  appUeation  of  a  anffieienl 
dsBrMoTbaat 

i06S.  ThefMomng  w  tJu  proettt  of  maltmg  iarUy:  Matting  ooosists  ef  four  diatinet 
operations,  which  follaw  esoh  other  in  sucoeasion,  tteepnt^,  eauckiiig.Jheriiig,  and  Jhla- 
*7"V-  Barley  Inteaded  for  malt  ahnuld  be  of  the  lund  that  is  largest,  heaviest,  and 
t»uneit  Minned.    It  ahould  ba  p«feoUy  sound,  bat  need  not  be  of  lbs  fltllcst  land.    Il 
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iboold  be  all,  if  pofuUe,  of  one  frowth,  and  not  mixed,  as  fimi»  ikT  di Arent  kinde  win 
■ot  malt  80  equally  together  ae  if  the  whole  was  of  the  saaM  aort  U  is  better  also  not 
to  be  qaite  new,  but  to  have  been  in  atoce  for  aooM  time. 

'  8063.  Steeping.  The  whole  of  the  barley  intended  to  be  malted  is  pot  into  a  cistern 
lined  with  stone  ot  slatOt  and  water  is  poured  upon  it  as  many  inches  aboTo  the  grain 
as  it  is  expected  to  swMl.  The  grain  now  imbibes  moisture,  and  increases  in  bulk.  A 
small  qoantity  of  oaibonio  aoid  is  evolTed,  bat  does  not  rise  in  bubbles,  as  it  is  alMorbed 
by  the  water,  and  may  be  discovered  from  the  latter  becoming  milky  if  a  little  of  it  be 
mixed  with  lime-water.  The  steep  water  gradually  acquires  a  yellow  colour,  and  the 
peculiar  amell  and  taste  of  water  in  which  straw  has  been  steeped ;  the  barley  at  the 
same  time  becomes  whiter,  dearly  showing  that  the  water  haa  absoited  a  portion  of 
the  colouring  matter  that  existed  in  the  busk  of  the  grain.  Dr.  Thomson  observes  that 
this  yellowish  colouring  matter,  when  procured  dry,  by  evaporating  the  water,  has  a 
disagreeable  bitter  taste,  and  contains  a  little  nitrate  of  soda.  This  water  is  sometimes 
removed  and  replaced  by  fresh  water. 

After  remaining  in  steep  from  forty  to  fifty-five  hoars,  it  is  jodfed  by  the  maltster  to 
be  sufiiciently  softened  when  the  two  ends  of  the  grain  can  be  easOy  squeezed  together 
between  the  finger  and  the  thumb.  The  water  is  then  drained  off,  and  the  barley  is  re- 
moved to  the  nmlt  floor  to  be  couched.  The  increase  of  weight  by  steeping  is  consider- 
able, but  under  twenty  per  oent. ;  when  greater,  the  acrospire  will  have  grown  too  modi, 
and  there  wiU  be  a  loss  of  saccharine  matter. 

3064.  Ceuekimg^^Ii  is  now  distributed  on  the  floor  in  regular,  rectangular  heaps, 
abou%  thirty  inches  deep^  sometimes  eneloeed  by  boards,  called  eoueh  frames,  and  in  this 
situation  it  is  allowed  to  remain  for  about  twenty-six  hours.  If,  some  hours  afterward, 
we  plunge  a  thermometer  among  the  grain,  no  increase  of  heat  will  be  perceived ;  but 
at  last  the  thermometer  begins  to  rise,  and  the  temperatnre  of  the  grain  will  be  observed 
to  continue  increasing  until  it  ia,  on  an  average,  about  10^  above  that  of  the  atmosphere, 
which  usually  batons  in  about  ninety-six  hours ;  this  increase  of  beat  will  be  perceived 
by  thrusting  the  hand  into  the  heap.  It  now  exhales  an  agreeable  and  peculiar  odour, 
somewhat  like  that  of  apples. 

The  grain,  which  had  become  dry  on  the  snrftee,  now  begins  again  to  exhibit  the  ap- 
pearance of  moisture,  called  by  the  maltsters  ewcMiing,  which  is  the  first  sign  of  germi- 
nation. But  it  is  requisite  that  this  does  not  prooeed  too  rapidly,  which  it  woald  do  were 
the  heat  allowed  to  increase  -stiJl  farther ;  and  if  the  heaps  were  sufifered  to  remain  as 
at  first,  the  heat  would  be  greater  in  ttie  centre  than  at  the  edges,  which  would  cause 
the  germination  to  proceed  unequally.  To  prevent  this,  the  maltster  tnms  over  the  heaps 
with  wooden  shovels,  and  spreads  it  out  in  thmner  heaps.  The  turning  is  repeated  twice 
a  day,  and  each  time  the  heaps  are  made  thinner  and  thinner,  until  at  hist  they  are  re- 
duced to  three  or  four  inches.  The  tempenture  which  the  maltsters  wish  to  preserve 
is  from  S5^  to  6%°,  aeoording  to  the  kind  of  malt  they  wish  to  make ;  hot  if  not  checked 
it  would  rise  te  70^  or  80^,  and  would  at  length  actually  char  the  grain.  ^ 

But  it  is  from  the  growth  of  the  rootlets  and  plumule  that  the  maltster  ascertains  when 
the  germinating  process  haa  advanced  as  far  as  it  is  prudent  to  allow  it.  If  we  examine 
the  grain  soon  after  the  commencement  of  the  sweating,  we  shall  perceive  the  roots  be- 
ginning to  make  their  appearance,  at  first  as  a  white  prominence,  which,  as  it  advances, 
divides  into  two  or  three,  or  more.  These  rootlets  sometimes  increase  in  length  with 
great  rapidity,  OTcn  an  inch  or  two  in  one  night,  except  their  growth  be  checked.  About 
a  day  after  the  sprouting  of  the  roots,  the  other  part  of  the  germe,  the  plumula,  or  em- 
bryo stalk,  which  is  to  produce  the  ftiture  stem  and  leaves,  begins  to  shoot :  this  is  call- 
ed the  a^rotpire.  It  rises  from  the  same  extremity  of  the  stem  with  the  root,  and,  advan- 
cing within  the  husk  oi[  skin,  would  at  last  (if  the  process  were  sotlbred  to  continue  long 
enough)  issue  finom  the  other  extremity  ia  the  form  of  a  green  leaf;  but,  for  the  reason 
already  meotioaed,  the  malting  is  stopped  before  this  takes  phiee. 

As  the  acrospire  shoots  along  the  grain  to  arrive  at  the  opposite  end,  the  kernel  or 
mealy  part  of  the  corn  undergoes  a  remarkaUe  change.  The  gliitineus  and  mucilaginous 
matter  in  a  great  measure  disappears ;  the  taste  has  become  sweet,  the  colour  white, 
and  the  texture  is  so  looee  that  it  easily  bruises  or  crumbles  to  powder  between  the  fin- 
gers, and  this  change  is  considered  to  be  sufficient  when  the  aerospire  has  come  nearly 
to  the  end  of  the  seed,  and  ia  just  ready  to  burst  out 

The  object  of  the  maltster  is  now  accomplished ;  the  farinaceous  matter  has  become 
more  soluble  in  water,  mach  saccharine  substance  has  been  produced,  which  very  read- 
Uy  undergoes  the  vinous  fermentation.  Before  the  acrospire  has  rsaehed  the  end  of  the 
grain  it  is  considered  that  a  pan  of  the  feeida  of  the  grain  remains  unconverted,  hard, 
and  insoluble ;  and  if  the  acroilt»ire  be  suffered  to  grow  to  a  great  length,  then  a  portion 
of  saccharine  matter  has  been  lost  by  the  germination,  having  been  employed  as  the 
food  of  the  youn|[  plant  It  may  be  observed  that  in  the  smaller  kinds  of  boriey,  and  in 
bere  or  bigg,  it  is  considered  that  the  aorospirB  shouU  not  be  allowsd  to  grow  above 
three  quarters  or  four  fifths  of  the  length  of  the  grain,  as  mom  than  that  will  dfmJnish 
the  safiohahne  matter.    With  respect  to  the  actual  nature  sf  the  chaUgr  whieb  lakes 
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place,  there  m  still  some  obeonrity  in  the  subject,  and  the  best  chemists  are  in  d>obt  ro* 
specting  it ;  it  does  not  appear  to  be  understood  whether  all  the  actual  sugar  is  formed 
in  malting,  or  whether  much  of  the  starch  has  only  undergone  such  a  change  as  disposes 
it  to  be  easily  converted  into  sugar  by  the  hot  water  daring  the  next  brewing  process, 
the  mashing.  The  difference  is  very  interesting  in  a  speculative  point  of  view,  but  less 
so  in  practice ;  for,  however  the  ^ase  may  be,  we  are  certain '  that  such  a  change  is 
brought  about  by  the  process  of  malting ;  that  barley  which  has  been  malted  furnishes 
a  decoction  called  sweet  wort,  much  more  capable  of  undergoing  the  vinous  fermenta- 
tion than  one  made  from  raw  barley  alone. 

The  time  required  for  the  grain  to  continue  on  the  malt  floor  must  vary  with  circum- 
stances ;  the  higher  the  temperature  the  sooner  the  germination  arrives  at  that  point 
when  it  must  be  altogether  stopped  by  being  dried  in  the  kiln.  In  general,  the  operation 
of  couching  occupies  fourteen  days.  In  certain  cases,  where  it  is  desired  to  have  a 
milder  but  more  viscid  ale,  the  germination  is  not  carried  so  far,  and  th^  time  is  short- 
ened. Maltinif  cannot  be  performed  with  any  success  in  the  summer  months,  and  the 
best  maltsters  prefer  cold  weather ;  in  winter  they  can  always  keep  the  germination  at 
the  rate  they  wish  by  heaping  up  the  grain,  whereas  in  warm  weather  it  grows  so  rap> 
idly  that  no  effort  can  keep  the  process  equal  and  regular. 

3065.  KUn-drying. — By  this  process  all  farther  vegetation  is  completely  checked,  and 
the  malt  is  dried  so  as  to  enable  the  brewer  to  keep  it  for  some  time  without  injury.  The 
mode  of  drying  malt  is  a  matter  of  great  nicety,  and  there  are  various  constructions  of 
the  floors  of  the  kiln  or  chamber  in  wliich  it  is  spread.  Some  are  made  of  wire  net-work 
or  hair  cloth  ;  others  are  formed  of  earthen-ware  tiles,  or  iron  plates  perforated  with  innu- 
merable conical  holes,  very  small  at  the  upper  surface,  and  much  wider  beneath.  In  the 
roof  there  is  an  aperture  to  permit  the  escape  of  the  heated  air  and  vapour.  The  malt 
is  spread  out  on  this  floor  about  four  inches  in  thickness,  that  it  may  dry  equally ;  and 
beneath  there  is  a  large  fire  of  charcoal  or  coke,  the  heated  air  from  which  ascends 
throngh  the  holes  in  the  floor^  passes  up  through  the  malt,  and  makes  its  way  out  through 
the  roof,  carrying  the  moisture  along  with  it.  The  heat  should  be  very  gentle  at  first, 
not  higher  than  90®,  and  should  be  raised  very  gradually  till  it  reach  140°. 

Dr.  Thomson  informs  us  that  he  has  seen  malt  dried  at  a  temperature  of  176<*  without 
becoming  brown.  The  great  secret  in  drying  malt  properly  appears  to  consist  in  keep- 
ing the  heat  very  low  at  first,  and  only  raising  it  wry  gradually  as  the  moisture  is  dissi- 
pated. It  would  seem  that  the  Jess  heat  that  is  employed  the  better,  so  that  the  germi- 
nation is  completely  stopped,  and  the  malt  is  thoroughly  dried,  so  as  to  keep  well.  The 
grain,  which  at  first  was  hard  and  cohesive,  has  become  friable  like  a  mere  body  of  floor, 
and  is  so  easily  divisible  that,  when  properly  managed,  a  mark  may  be  made  with  the 
kernel  like  a  bit  of  chalk.  At  the  high  degrees  of  heat  sometimes  used,  much  of  the  sac- 
charine matter  is  decomposed  and  lost ;  and,  in  some  places  on  the  Continent,  malt  is 
at  present  dried  only  by  the  air  without  any  fire.  The  degrees  of  heal  employed  give 
different  properties  to  malt,  and  hence  we  have  various  kinds  which  are  fised  for  differ- 
ent purposes. 

Pale  malt  is  dried  with  the  lowest  heat,  and  its  colour  is  not  changed ;  it  contains  the 
greatest  quantity  of  saccharine  matter,  and  affords  the  strongest  liquor ;  it  is  always 
used  fur  ale,  and  now  partly  also  for  porter. 

Amber  malt  is  dried  with  a  higher  degree  of  heat,  by  which  it  is  a  little  scorched ;  and 
it  is  less  sweet,  because  some  of  the  sugar  has  been  a  little  altered. 

Brown  maU  is  still  higher  dried,  and  the  scorching  has  gone  so  far  that  scarcely  any 
taste  of  sugar  is  left.    It  is  little  used  except  for  porter. 

A  malt  of  a  deep  brown  colour^  almost  black,  called  patent  malt^  is  prepared  by  roasting 
it  in  an  iron  cylinder  in  the  same  manner  as  coffee ;  the  taste  is  very  bitter,  and  its  only 
use  is  to  give  colour  to  porter,  for  it  is  burned  so  much  as  to  be  incapable  of  fermentation. 

The  best  fuel  for  kiln-drying  is  good  coke  or  charcoal.  Where  it  can  be  had,  anthra- 
cite or  non-bituminous  coal  is  also  used,  such  as  the  Kilkenny  and  Swansea  coal,  or 
culm :  the  fuel  employed  ought  to  give  no  smoke.  Turf  is  used  in  some  parts  of  Ireland, 
and  this  is  best  when  prepared  as  coke. 

When  malt  is  sufiSciently  dried,  it  is  suffered  to  cool  slowly,  and  the  sootlets  are  re 
moved  by  screening ;  it  is  then  spread  out  again  to  mellow,  that  is,-  to  lose  its  crispness 
and  become  sod  and  mealy,  before  it  is  ground  in  the  mill  for  the  brewer. 

VARIOUS  ADDITIONAL  OBSERVATIONS  ON  MALTING  AND  MALT. 

3066.  So  much  of  the  knowledge  and  success  in  brewing  depends  upon  the  malt,  that* 
we  shall  enter  into  some  farther  details  respecting  the  nature  and  properties  of  that  sub 
stance. 

d067.  We  are  indebted  for  some  of  the  following  observations  to  Arthur  Aikin,  Esq., 
whose  extensive  knowledge  of  chemistry  as  applied  to  the  arts  renders  his  opinion  high- 
ly deserving  of  attention  :  '*In  the  conversion  of  barley  into  malt,  a  small  quantity  of 
earbonic  acid  is  given  off,  and  probably  part  of  the  starch  is  changed  so  as  to  become 
more  soluble  in  warm  water ;  the  taste  of  mrit  is  also  sensibly  sweeter  than  that  of  bar* 


BmXWINO. 


«y  ttieal ;  and  beiioe  we  nmy  conclude  that  a  portion  of  the  starch  is  oonTerted  hit« 
sugar.  A  remarkaUe  change  also  takes  phice  in  the  texture  or  cohesion  of  the  particles 
of  the  starch :  in  the  raw  grain  they  are  compacted  together,  so  as  not  easily  to  be  broken 
down  by  the  teeth,  whereas  grains  of  malt,  when  properly  prepared,  may  be  crushed 
with  the  greatest  ease.  The  starch  of  wheat  is  soluble  in  water  at  the  temperature  of 
abeat  170'' ;  that  of  barley  appears  to  be  soluble  at  perhaps  a  somewhat  lower  temperfr> 
ture.  Now  starch,  when  once  dissoWed  in  water,  cannot  be  obtained  afterward  by  mere 
evaporation  in  any  other  state  than  a  hard,  tough  mass  of  dtfficidt  solubUtty,  considera- 
bly resembling  gum  tragaoanth.  Hence  it  is  peculiarly  requisite,  in  drying  malt,  to  ap* 
piy  at  iirst  a  very  gentle  heat,  for  if,  by  an  accidental  forcing  of  the  fire,  or  negligence 
in  turoiDg  the  grain,  any  portion  gets  heated  to  the  temperature  of  170^  or  180°,  the  wa- 
ter and  the  starch  immediately  combine  together,  and  no  subsequent  care  in  drying  can 
prevent  the  grains  so  aiTected  from  becoming  hard  and  perfectly  useless  to  the  brewer. 
Sucb  grains,  as  well  as  those  of  raw  barley,  will  sink  in  water,  whereas  those  of  weU- 
prepared  malt  will  float ;  hence  our  way  of  judging  of  the  goodness  of  malt  is  to  throw 
a  little  into  water,  and  ascertain  how  many  grama  float  and  how  many  sink. 

**  If  pale,  well-dried  malt  be  exposed  to  a  gradually  increasing  temperature,  it  first  be- 
comes slightly  yellowish  brown,  or  pale  amber-Coloured ;  with  an  increase  of  tempera^ 
ture  the  colour  increases,  and,  by  proper  care,  it  is  very  possible  to  bring  the  grains  to  a 
very  dark  cofiee-colour  without  charring  them  in  the  least  degree.  In  proportion  as 
starch  is  charred,  that  is,  converted  into  charcoal,  it  becomes  insoluble  in  water,  either 
hot  or  cold  *,  but  in  prc^rtion  as  it  is  exposed  to  an  increasing  temperature,  provided 
such  temperature  is  inferior  to  that  requireid  for  charring,  it  becomes  more  and  more  sol- 
nble,  and  at  last  forms  a  perfect  solution  of  the  colour  of  clarified  coffee,  even  when  di- 
gested with  cold  water.  This  solution  gives  no  indication  with  chemical  reagents  of 
the  presence  either  of  starch  or  of  sugar ;  it  will  remain  for  months  exposed  to  the  air 
without  becoming  mouldy  or  turbid,  and  when  evaporated,  affords  a  brown  gum  perfect- 
ly resoluble  in  cold  water  The  sugar  of  the  malt  appears  to  be  altered  by  heat  before 
the  starch  is  materially  affected,  and  hence  an  infusion  of  brown  malt  is  not  sensibly 
sweet  to  the  taste,  and  is  not  snsoeptible  of  fermentation." 

3068.  From  this  account  it  is  obvious,  that  however  the  high  drjring  of  malt,  so  as  to 
render  it  brown,  may  develop  a  soluble  colouring  matter,  and  a  peculiar  flavour,  in  thet 
same  manner  as  in  cofiee,  and  which  forms  some  of  the  causes  of  the  peculiarity  of 
porter,  yet  it  does  this  at  the  expense  of  the  fermenting  principle.  Brewers  have  long: 
ago  found  this  out,  and  instead  of  using  only  malt  dri^  moderaidy  hrowm  for  porter,  as» 
was  the  case  formerly,  it  is  the  general  practice  at  present  to  employ  pale  mik  for  the- 
;mrpose  of  the  fermentation,  and  to  add  a  certain  quantity  of  patent  malt  for  communica-^ 
ting  the  browp  colour  and  flavour  to  which  the  public  are  accustomed  in  this  beverage. ' 

3069.  The  method  of  prepa«'ng  the  brown  or  patent  malt  was  discovered  by  Mr. 
Wheeler,  who  took  out  a  patent  for  it  in  1817.  The  heat  necessary  to  bring  the  malt 
to  the  degree  of  browoness  proper  for  the  required  purpose  is  about  400^  Fahr.  Before 
the  general  adoption  of  this  by  the  brewers,  the  operations  of  the  maltster  were  consid- 
ered of  very  great  nicety  in  order  to  produce  accurately  the  precise  degree  of  drying 
necessary  for  various  purposes ;  but  the  use  of  the  patent  malt  renders  the  drying  of 
malt  an  affair  of  much  greater  simplicity,  as  little  more  than  pale  malt  is  made  in  general. 

8070.  Malt  that  has  been  well  dried  by  a  long-continued  low  heat,  not  sufficient  to 
alter  its  colour,  and  therefore  called  pale,  will  afford  the  most  saccharine  or  fermentable 
matter,  and,  consequently,  liquor  of  the  greatest  strength ;  it  is  also  the  only  malt  fit  for 
brewing  ale,  since  it  does  not  give  that  acerbity  of  taste  which  is  the  consequence  of 
rendering  the  malt  brown,  but  which  occurs  in  porter,  and  which  porter  drinkers  prefer. 

3071.  According  to  Dr.  Thomson,  barley  loses  about  8  per  cent,  by  being  converted 
into  malt,  of  which  1*5  is  carried  off  by  the  steep  water ;  8  is  dissipated  on  the  floor ;. 
3  consists  of  rootlets  separated  by  cleaning ;  and  1*5  is  waste. 

The  following  is  a  comparison  of  the  analysis  of  unmalted  and  malted  barley,  show* 
ing  the  changes  that  have  taken  place  in  the  operation,  particulariy  the  diminution  ef 
starch  and  increase  of  saccharine  matter : 


Db.  Thomson. 


Gum   - 

Sagar* 

Glataa 

Stuch 


Total 


Bariaj.  Malt. 

5  14 

4  16 

5  1 
88  69 


100        100 


Pboust. 


Raiin  - 
Gam  - 
Sugar - 
Gluten 
Surck 
Hordein 


Butar.    UA 
I  1 


Total     - 


4 
5 
9 

3S 

S5 

100 


1ft 

15 

1 

se 
-J* 

100 


3072.  According  to  Proust,  barley  contains  a  peculiar  principle  which  he  has  named 

iariein,  and  which  has  hitherto  been  confounded  with  starch ;  part  of  this  hordein  he 

supposes  to  be  converted  into  saccharine  matter,  and  part  into  a  kind  of  starch  possess- 

>  rag  some  properties  different  from  the  starch  of  barley :  but  this  new  view  of  the. 

subiect  does  not  appear  to  be  sufficiently  established. 

iO 


SnO  BfiVERAOES    USED   IN   TBB   BRITISH    ISLES. 

'  Malt  may  be  preserved  good,  in  a  pxoper  sUaatioQ,  for  a  whole  year  or  more,  if  goanl* 
ed  from  moisture ;  and  it  should  not  be  too  much  secluded  from  air.  If  barley  he  sub- 
jected to  the  same  temperature  as  in  drying  malt,  it  loses  only  3  per  cent.,  which  is^ 
probably,  oaly  water. 

BiOTlleBt  nwU  eua  b*  TOMde  fttm  ooto,  whkh,  wImd  mixed  with  boriey  malt,  »A>idi  a  wpngh/tlj  vweet  dink 
imw  oaCa,  meU  dri«df  wA  igriVn!,  woold  mi*w«t  mixad  with  malt,  aad  ia  pernutted  bj  the  exdee  te  be  oaed  m 
private,  thoagh  not  in  pafalic  brewing.  Wktmi  does  not  alRvd  a  malt  ao  sweet  as  thiat  ftum  barleT,  mkI  is  no^ 
allowed  in  this  oountrj  bv  the  excise  laws,  bat  it  is  much  emplojrod  on  the  Continent ;  in  the  Netherlan^ 
and  Pmsaia  ther  employ  fiTe  puts  of  malted  wheat  mixed  with  one  part  of  malted  barlej,  particulari^  in  c(. 
hittf  the  white  \fn  of  Berlin.  In  India  the^  ma^  malt  from  net,  and  the  spirit  pinduoed  from  it  is  calM 
mrrwck.  The  Chinese  employ  tmilUt  for  a  similar  purpoae.  The  malt  from  rf€  is  said  to  aflfbrd  more  spirit  thim 
that  from  barley. 

Malt  is  also  made  from  wwize,  or  Indian  com,  and  i  i  the  Philosophical  Transactions  we  hnve  an  account  of 
Hkm  mode  of  preparing  it.  It  appears  that  it  will  n.fc  tnooeed  in  the  asoal  manner,  and  that  it  mnet  actaaUy 
germiaate  in  Uie  eerth.  To  emct  this,  the  soil  is  rsmured  from  the  sarihce  to  the  depth  of  a  few  inchea,  aad 
the  maixe  eown  qoite  thick  upon  the  gronud ;  the  earth  is  then  replaced  over  it,  and  in  ten  or  foniteen  days 
the  shoots  come  np,  and  present  the  appearance  of  a  green  field  ;  the  germinating  eon  ia  then  taken  np,  freod 
fnm  the  aoil,  and  dried.  This  malt  is  T»ry  sweet,  aad  makes  a  beer  Tery  pleaaant  and  wholesome.  Mange 
Park  informs  as  that  in  Africa  the  negroes  prepare  beer  horn  the  Ao/ew  jptcolMff,  and  that  the  piocass  which 
they  employ  seems  to  differ  bot  little  from  that  followed  in  this  oounUy ;  it  is  here  worth  recollecting  that 
beer  is  said  to  haTO  been  invented  by  the  ancient  Egyptians.  In  all  these  cases  it  is  obvious  that  the  principle 
in  the  some ;  the  gennination  of  the  various  farinaoeoos  seeds  in  malting  prodnoes  sngar,  the  only  matenal 
capaUe  of  the  vinons  fermeautation. 

The  colour  of  liquors  made  fVom  malt,  when  no  colouring  matter  is  used,  ariees  Citam 
a  degree  of  decomposition  durinff  the  diying  by  fire ;  for  if  malt  was  dried  in  the  smi, 
as  it  waa  formerly,  the  liquor  made  from  it  woold  be  nearly  colourless. 

When  malt  is  of  the  best  quality,  and  well  prepared,  the  ^ins  should  be  large,  clean, 
plump,  well  filled  with  flour,  and  not  shriYolled,  the  skin  thm.  The  grains  should  break 
easily  when  bitten  asunder,  and  have  a  floury  kernel  that  should  give  a  trace  like  ohaUc : 
its  taste  riiould  be  sweet  and  mellow,  and  leave  no  impression  of  rawness,  bat  should 
feel  soft  and  mealy  between  the  teeth,  whereas  raw  grain  is  tough,  and  not  easily 
bn^en :  if  the  malt  be  hard  and  flinty,  it  is  bad :  the  colour  should  be  (Hear,  and  there 
should  be  no  disagreeable  smell. 

Malt  is  specifically  lighter  than  water,  and  will  swhn,  bot  unmalted  grain  sinks.  To 
tiy  if  the  malt  be  properly  made,  put  a  handfhl  of  the  unground  malt  into  a  basin  of  cold 
water ;  let  every  grain  be  wetted  all  over,  and,  if  good,  they  will  swim  on  their  sides ; 
sneh  grains  as  swim  endways,  or  sink,  are  not  properly  malted.  If  only  6  grains  in 
100  sink,  the  malt  may  be  considered  saflloiently  good.  A  bushel  of  malt  will  weigh 
about  40  lbs.,  and  the  dealer  shouM  guarantee  its  weighing  so  much ;  what  weighs  less 
is  not  good ;  a  sack  will  weigh  about  100  lbs. ;  the  vidue  is  therefore  determined  by  its 
weight. 

9078.  Grinding  the  Mait. — ^Malt  is  groand  previously  to  its  being  used  for  brewing.  It 
is  found  best,  in  general,  not  to  grind  it  to  meal,  but  only  so  that  each  grain  is  broken  or 
cut  into  three  or  four  pieces.  If  ground  to  a  fine  powder,  it  is  apt  to  set  into  a  paste 
that  the  water  cannot  penetrate ;  and,  except  every  particle  of  malt  be  exposed  to  its 
aotion,  the  whole  of  the  soluble  part  unll  not  be  extracted.  In  large  breweries  the  malt 
may  be  ground  finer,  becanse  the  whole  mash  is  agitated  by  machinery  driven  by  a 
steam«^ngine,  and  thus  the  mashing  is  performed  quicker  and  more  completely ;  but  in 
brewing  on  a  smaBer  scale,  where  the  agitation  cannot  be  so  perfect,  it  is  proper  to 
grind  the  malt  coarser,  that  the  water  may  be  allowed  to  act  for  a  longer  time,  and  the 
wort  drain  away  through  the  interstices. 

The  usual  method  of  grinding  is  by  a  common  flour  miH  with  two  circular  stones 
placed  one  above  the  other,  but  at  a  greater  distance  than  for  flour ;  but  this  grinds  very 
unequally,  some  grains  being  reduo^  to  powder,  while  others  have  the  husks  scarcely 
broken.  Steel  mills  that  cut  the  malt  with  teeth,  in  the  manner  of  cofl^e  mills,  are 
much  used,  particularly  in  private  families,  and  they  answer  rather  better :  they  have 
the  advantage  of  being  always  ready,  whereas  a  com  mill  may  be  found  only  at  a  distance, 
and  private  mills  ferm  a  security  against  any  unfair  dealing  with  the  malt;  Their  price 
varies  from  three  to  ten  guineas,  but,  except  great  care  l^  used,  they  are  apt  to  grind 
too  fine.  Some  use  a  pair  of  revolving  rollers  made  of  case-hardened  iron  for  crushing, 
instead  of  grinding  the  malt,  a  method  which  some  consider  as  superior,  though  it  is  apt 
to  compress  the  flour,  and  prevent  the  action  of  the  water.  Whatever  method  most 
isompletely  opens  the  husk,  without  feducing  the  kernel  to  flour,  and  allows  the  water 
to  extract  most  completely  the  soluble  part  of  the  malt,  will  be  best  adapted  for  brew- 
ing. The  malt  should  not  be  kept  above  a  day  or  two  after  it  is  ground,  as  it  is  then 
apt  to  heat  and  ferment,  and,  consequently,  to  clot  into  hard  lumps,  that  not  only  require 
to  be  broken,  but  communicate  a  bad  flavour :  but  it  is  thought  useful  to  keep  it  a  day 
or  two  in  a  cool  place,  secluded  from  the  light,  to  meUow,  which,  they  say,  rendere  the 
vohible  part  more  easily  extracted. 

SuBSKcT.  2.—Hops. 
3074.  Thu  essential  ingredient  in  mail  liquors  consists  of  the  floral  leaves  of  a  well 
known  perennial  plant,  commonly  called  ihe  hop  tine,  kumulus  lupulus  of  botanists.    The 
hop  is  dioecioosy  that  is.  the  male  and  female  flowers  Jlrow  upon  difl!erent  plants,  and  are 


•  a  drfferent  fona ;  the  oatkina,  ^.  617,  are  piokad  and  ffited  Ibr  Ibo 
lag.  It  is  a  DBtira  of  Britaia  aiul  moat  parti  of  Europe, 
and  ia  seen  occaaionill;  flowering  in  oar  hedge*  ia  Jane, 
anil  ripeaing  in  September;  noliritlintuicling  whicb.  ila 
uie  in  beer  in  EagJand  ia  not  of  great  anliquitf :  irben 
Aral  employed  here,  it  was  iDtraduaed  fram  the  Nether- 
lands. There  is  oaly  one  species  of  this  plant,  but  there 
are  several  varielies  of  it,  the  qualities  0/  which  depend 
mneti  upon  the  soil.  The  aonthem  counties  of  England, 
partieulatij  Kent,  are  celebrated  for  (be  mildness  of  their 
hope ;  those  in  the  neighboorbood  of  Canterbury  and 
Farabam  an  Techoned  of  the  beat  qnalily  for  mirier,  uni- 
ting an  agreeable  llavonr  with  atrength,  Nottingham  <..'  )'v^ 
hops,  grown  OQ  clay,  called  narlkdnikept,  are  strong,  bat  4.  -\ 
are  thought  tn  hare  a  rather  rank  flaTonr  ;  tlie;  are  0  ■  .-•■i 
etaiefly  fit  for  liquor  that  is  to  be  long  kept.  In  Woroee-  '*''"'' 
tershire  and  Cheshire  a  mild  bop  ia  grown  rery  fit  Ibr  alo.  They  an  a  rery  mteertaia 
article  of  growth,  Itequentlj  (ailing  ia  bad  seasons,  a  ciroDmatanoe  that  hM  a  material 
eSfe«t  on  the  brewing  of  that  year. 

Hopa  ire  dried  nearly  in  the  same  manaer  ae  matt.  Thsy  are  spread  a|:^n  a  hau 
etotb,  from  eight  to  twelve  inches  deep,  and  placed  in  the  kiln,  and  a  steady  heat  ia  ap 
plied  for  eight  or  ten  hoursiuntillhaeadsoftbehop  stalka  are  qatte  ahrivelted  and  Arf; 
they  are  then  taken  ofT  and  laid  out  on  a  large  floor  to  cool.  When  quite  cold,  they  are 
packed  up  in  bags  and  sent  to  market,  ^s  the  smoke  from  any  fuel  would  be  Jmpropet 
in  dijing  malt,  some  kind  that  gives  none  is  used ;  as  coke,  Welsh  stone  coal,  or  culm,  ot 
cbBrooaT    If  coal  ia  the  fuel,  a  contrivance  called  a  cockle-octt  is  used. 

80T5.  Hept  alaund  in  a  tiller  principle,  which  thfij  possess  in  great  perfection,  and  (br 
which  they  are  scppased  to  be  chiefly  employed  -,  this  is  soluble  in  water,  and  is  easily 
commnaieated  to  the  wort  in  boiling ;  they  likewise  contain  the  aitringtnt  prineiplt,  or 
Umdt,  which  is  probably  the  most  important  one,  by  its  precipitating  the  great  quantity 
of  mucilage  contained  in  the  wort,  and  Which  is  the  principal  caose  of  beer  tirming  sour. 
They  contain  also  r  peculiar  araaatic  oil.  frOm  which  they  derive  the  odour  snd  favour 
by  which  ale  ta  distinguished,  atid  which  ia  very  apt  to  be  dissipated  and  lost  by  long 

3076.  Tie  nleimble  uie  o/hapi  in  malt  liquon  is  the  rich,  aromatic  hitter  which  they 
KDimnnicate,  and  which  coders  the  su-eel,  mawkish  taste  of  the  liquor  produced  frain 
mah  alone,  together  with  their  power  of  preserving  the  beer  from  acidity.  But  there 
appear  to  be  some  doubts  ss  to  which  of  their  principles  this  latter  effect  is  to  be  aa- 
cribed.  It  appcara  to  be  an  erroncons  view  of  the  subject  to  suppose  that  the  preserv- 
ing p<)weT  of  the  hop  resides  entirely  In  the  bitter  principle ;  and  hence  to  imagitie  that 
alT  bitter  suhatances  have  a  similiir  preserving  power.  It  is  the  lonntn,  or  attringtid 
prindple,  thai  acta  in  this  manner,  by  precipitating  the  mucilage  of  the  malt ;  and  many 
Babstaoces  are  eitremely  bitter  without  possessing  tannin.  Modern  chemistry  has  like- 
wise shown  that  there  Is  no  such  thing  as  a  uniform,  unvarying  bitter  principle  ;  bat  that 
the  bitter  of  dilltrent  vegetables  is  of  a  variable  nature.  Many  of  these  aro  violent  poi- 
sons. The  csnse  of  the  bitter  taste  of  the  root  cf  squills  is  very  diflferent  from  that  of 
the  hD|> ;  and  many  suhatances  may  communicate  a  hitter  taste  to  liquor  wiihoct  having 
the  power  of  coagulating  mucilage,  and  thus  preventing  acidity.  The  bitter  of  some 
vegeiahlea,  instead  of  preventing  acidity,  is  itself  liable  to  become  acid.    On  this  sccount 

it  ia  necessary  to  hesitate  in  admitting  certain  subalances  aa  substitutes  for  hops  untQ  ~ 
the  chemist  has  given  us  their  analysis.  At  the  same  time,  there  is  little  doubt  but  many 
vegetablea  may  be  as  useful  in  preaerving  beer,  although  they  may  not  poaaess  the  pe- 
coliar  aromatic  flavour  of  the  hop.  Some  of  these  will  be  mentioned  in  a  subseqoaat 
part  ofoor  work.  Dr,  Paris  states  that  "  hope  contain  aeveral  elements  of  activity  not 
in  ita  suhetilutea.  Its  bitter  principle  is  a  Ionic,  its  aromatic  ia  warm  and  stimolani  aad 
its  astriagentqnalities  precipitate  the  mucilage  inlheroanneroftannin,  and  thus  remove 
the  cauae  of  acid  fermentation."  Liebig  is  of  opinion  that  the  oil  of  the  bops  diminisbeo, 
in  a  great  degree,  the  tendency  of  the  aleohoJ  to  be  converted  into  acetic  acid,  and  theT»- 
fore  to  prtaerve  the  beer. 

3077.  Tit  narcolic  prixcipU  lehieh  Ihty  are  jtnoun  la  poMteti  does  not  reside  In  the  bM- 
ter,  nor  in  the  aroma,  as  aonie  have  supposed,  but  in  a  peculiar  matter.  A  decoction  01' 
hops,  tike  all  narcotics,  prodtices  a  little  eihitatalion,  and  is  aald  to  be  atopifying ;  tliJI 
eflhct  ts  succeeded  by  depreasion.  It  ia  supposed  that  they  add  tn  the  intoxioatiig 
property  of  the  alcohol  or  spirit  in  beer,  and  the  dilference  between  wine  and  mak 
liquiata  ia  producing  ^eep  is  well  known.  It  may  be  fairly  doabted  whether  the  conalaM' 
WB  of  J  eeaaiderable  portUKi  of  such  a  narootic  may  not  be  prejQdlefal  in  certain  eoDBtt* 
(ntions,  where  esereiae  or  mueb  excllemenl  ia  wanting  to  carry  it  Off  Upon  the  whole, 
bowerer,  it  is  nniveraally  allowed  that  hops  render  malt  liqtiora  more  wbotesoiua  thm 
tkay  waaU  «therwij»s  be,  eonstderlng  tbetr  giieat  tendnaoy  to  acidly. 
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9078.  Dr.  Ives  of  NeuhYork  hat  dtMcotered  thai  the  aetiot  frntdfUw  of  the  hop  A 
reside  altogether  in  the  leaves  of  the  flower  themselvesj  but  chiefly  in  a  fine  yellow  powder, 
which  aiay  be  separated  from  the  hope  by  beatiag  and  sifting.  This  powder,  whieh  )mb 
has  called  lupulin,  forms  about  one  sixth  of  the  weight  of  the  hope,  and  possesses  the 
Taluable  properties  ten  times  more  than  the  leaves ;  it  is  well  knawD  to  hop  dealers, 
who  call  it  condition;  and  they  value  hops  in  proportion  to  the  qaantity  of  it  which  they 
contain. 

9079.  The  best  hops  are  of  a  bright  colour,  between  yellow  and  green-;  bat  if  they  are 
very  green,  they  have  been  gathered  too  young ;  and  when  very  brown,  they  have  been 
allowed  to  ripen  too  long  on  the  poles,  or  they  are  ever-dried,  and  have  lost  their  aroma, 
or  peculiar  flavour.  They  should  have  a  powerful  aromatic  flavour,  particularly  whea 
rubbed  between  the  fingers,  should  fee\  clammy  in  the  hand,  and  should  possess  muctr 
of  the  yellow  powder  above  mentioned.  Porter  brewers  prefer  hops  of  a  rather  brown 
colour ;  but  ale  and  table  beer  brewers  use  pale  hops. 

3060.  Hops  do  not  keep  perfuUy  good  more  than  a  year,  and  therefore  it  is  best  to  pro- 
cure them  of  the  present  yearns  growth.  They  soon  loose  their  essential  oil,  on  which 
the  aromatic  flavour  which  they  communicate  to  malt  liquor  depends ;  but  they  do  not 
for  several  years  lose  their  bitter  and  astringent  princif^s.  If  they  are  more  than  a 
year  old,  but  still  fresh,  they  may,  perhaps,  require  to  be  used  in  somewhat  greater 
quantity :  if  they  have  not  been  well  packed,  they  attract  damp  and  become  moiridy,  in 
which  case  they  are  altogether  useless.  The  close  packing  in  bags  is  supposed  to  pre- 
serve them ;  old  hops  are  generally  reckoned  to  be  one  fourth  or  one  fifth  leas  in  strength 
than  new. 

Sub  SECT.  ^.-^Water, 

3081.  It  is  generally  stated  among  the  directions  for  brewing  that  it  is  absolutely  ne- 
cessary that  the  water  should  be  quite  soft,  and  that,  if  at  all  hard,  it  will  not  act  suffi- 
ciently upon  the  malt,  nor  make  good  beer.  Soft  water,  such  as  fresh  rain  water,  or 
the  water  of  a  river  or  stream,  is  certainly  the  best,  as  being  the  purest ;  stagnant  wa- 
ter is  entirely  unfit.  But  the  hardness  of  water  proceeds  from  certain  salts  which  are 
dissolved  in  it  (see  Chap.  I.,  Book  VIII.,  *'  On  Water"),  and  it  does  not  appear  that  the 
small  quantity  of  such  salts  is  injurious  to  the  process  of  brewing.  Mr.  Donovan  states 
that "  je  grains  and  hops  left  after  they  have  been  duly  infu^  in  hot  hard  waters, 
rep6«r«,edly  applied,  are  found  to  be  perfectly  exhausted  of  their  qualities ;  and  that  as 
wormwood,  gentian,  quassia,  and  Columbia  give  out  their  bitterness  freely  to  water  crni- 
taining  salt  dissolved  in  large  quantity,  there  is  no  reason  for  supposing  that  the  saao 
water  would  prove  less  efficacious  with  hops.  It  was  formerly  thought  that  good  por- 
ter could  not  be  made  except  with  Thames  water ;  but  this  is  now  known  to  be  an  err  > 
nebus  idea.  In  fact,  most  of  the  principal  London  porter  brewers  do  not  use  l&id 
TtLames  water,  but  have  this  liquid  from  deep  wells  which  afibrd  it  soft,  but  still  not  so 
much  80  as  that  of  the  Thames.    It  may  be  considered,  therefore,  that  many  kinds  of^ 

food  drinkable  fresh  water  will  do  for  brewing,  provided  it  be  free  from  impregnations 
erived  from  stagnant  pools  or  ponds  containing  decayed  animal  and  vegetable  >  '» 
stances.  With  regard  to  the  objection  that  is  often  made  to  pump  and  well  water,  ii  ts 
to  be  observed  that  these  are  not  always  bard ;  and  when  tliey  are  not  so,  they  are  gen- 
orally  very  pure.  An  absurd  notion  has  been  stated  by  some  persons  that  boiling  bran 
in  hard  water  will  make  it  'soft :  this  error  arises  from  such  persons  not  being  acquainted 
with  the  theory  of  the  hardness  of  water,  or,  in  other  words,  with  the  true  cause  of  that 
quality.  We  refer  the  reader  here  to  Chap.  I.,  Book  VIII.,  **  On  Water,"  where  he  will 
find  that  salts  sdone  are  the  cause  of  water  being  hard ;  and  these  cannot  be  in  any  way 
a&cted  by  the  bran. 

Scot.  III. — paiirciPLBs  fob  thk  opbeatioiis  in  bbbwino. 

3082.  We  shall  now  proceed  to  describe  the  general  processes  employed  in  brewing, 
at  the  same  time  explaimng  the  principles  on  which  they  depend,  bat  reserving  the  minute 
practical  directions  for  a  subsequent  Section. 

SuBSECT.  1. — Mashing. 

8083.  The  first  operation  in  hreunng  is  infusing  in  loater,  or  draining  out  the  extract  from 
the  ground  malt,  which  extract  is  called  the  sweet  wort,  and  contains  all  the  saccharine 
and  other  soluble  parts.    This  operation  is  termed  mashing. 

8084.  The  hoot  of  the  water  is  a  matter  of  very  considerable  importance,  but  it  is  mipos- 
sible  to  fix  upon  a  degree  that  should  always  be  employed  without  deviation,  since  tha 
temperature  must  vary  somewhat  according  to  the  kind  of  malt  used,  the  sort  of  liquor 
required  to  be  made,  and  various  other  circumstances  which  w^ill  be  stated  as  we  pnK 
ce^.  The  heat  of  the  water  usually  employed  for  mashing  is  from  160°  to  180°,  the  best 
brewers  generally  using  the  lowest  temperature.  The  water,  at  about  this  heat,  ia  let 
into  the  mash-tub,  and  immediately  after,  the  ground  malt  is  let  down  upoo  it ;  or  they 
are  otherwise  mixed,  as  will  be  seen  in  the  description  of  mash-tubs.  The  malt  being 
epeoifically  lighter  than  water,  it  floau,  and  the  whole  requires  to  be  well  stijred  tofether ; 


BRBWINO. 


5T8 


Fig.  548. 


HfT  ft  Che  malt  were  suffered  to  remain  nndistarbed,  It  would  in  time  absorb  water,  and 
«ink  to  the  bottom,  parting  with  its  saccharine  matter  to  that  portion  only  of  the  water 
^hich  is  in  immediate  contact  with  it ;  hence  agitation  is  foand  to  be  necessary  for  the 
purpose  of  brhiging  every  particle  of  the  malt  int(>  contapt  with  fresh  portions  of  water, 
«nd  thus  effecting  a  solution  of  the  whole.  This  process  was  formerly  performed  in 
large,  as  well  as  in  private  breweries,  by  men  who  stirred  up  the  malt  in  the  water  with 
long  poles  called  oarsj  mixing  the  Whole  together  in  the  most  accurate  manner,  breaking 
ell  the  lumps  and  clots,  so  that  tbe  water  may  have  access  to  every  part.  In  large 
breweries  this  operation  is  now  effected  by  means  of  machinery. 
A  vertical  axis,  a  b  {Jig.  648),  is  fixed  in  the  centre  of  the  mash- 
tub,  having  horizontal  wooden  blades,  e,  c,  c,  projecting  from  it, 
which,  being  made  to  revolve,  the  blades  succeeding  each  other 
4>reak  completely  all  the  lumps,  and  prevent  the  malt  from  set- 
tling at  the  bottom.  The  saving  of  human  labour  by  this  means 
is  very  considerable,  and  the  mashing  is  much  more  perfect.  We 
have  described  this  mode,  which  is  one  of  the  greatest  improve- 
ments in  the  great  breweries,  not  because  it  is  absolutely  neces- 
-sary  to  do  so,  for  it  would  very  seldom,  perhaps,  be  adopted  in 
private  brewing  except  on  a  very  large  scale  ;  but  because  it  is 
proper  to  know  what  is  the  most  perfect  mode  of  performing  any 
process  -.  the  narrow  wooden  shovels,  called  oars,  are  an  that  are 
tised  in  ordinary  domestic  brewing. 

AAer  the  stirring  has  been  continued  for  about  three  quarters  of  an  hour,  a  cover  must 
be  put  over  the  mash  tan,  to  prevent  the  escape  of  heat,  and  the  whole  must  be  left 
i)uiet  for  the  same  length  of  time,  about  an  hour  or  more,  that  the  materials  may  react 
on  each  other,  and  likewise  that  the  fine  floury  matter  which  had  been  mixed  up  with 
the  water  may  subside ;  otherwise  the  wort,  instead  of  being  transparent,  would  run  off 
muddy  from  the  suspension  of  the  fine  particles. 

3065.  It  hat  been  a  eommon  idea  thai  during  this  time  the  water  is  merely  taking  up  the 
soluble  part  of  the  malt ;  but  it  is  highly  probable  that  another  action  likewise  takes 
place,  and  that  it  is  in  the  mash  thata  ver^  large  proportion  of  the  starchy  matter  of  the 
malt  is  really  converted  into  that  saccharine  principle  essential  to  fermentation,  as  we 
have  stated  already.  This  cfhange  tippears  not  to  be  instantaneous,  for  the  sweetness 
in  the  wort  for  the  first  ten  minutes  is  inconsiderable,  but  it  becomes  gradually  more 
and  more  so  during  perhaps  two  hours,  notwithstanding  the  water  is  becoming  cooler 
all  the  while. 

3086.  Several  facts  appear  to  render  it  probable  that  the  saeeharine  matter  is  not  complete' 
hf  developed  in  the  malt.  If  cold  water  be  lefl  on  malt  for  any  length  of  time  it  does  not 
become  sweet,  or  very  little  so,  and  it  will  soon  become  sour ;  hence  it  is  evident  that 
the  sacdiarine  matter  of  malt  is  not  soluble  in  cold  water ;  but  it  is  dissolved  by  hot 
water,  and,  once  extracted  by  this,  it  remains  always  soluble,  not  only  in  hot,  but  like- 
wise in  cold  water :  it  must,  therefore,  have  undergone  some  change  ;  and  from  this 
we  see  the  necessity  of  mashing  with  warm  instead  of  cold  water. 

3087.  Another  fact  proves  that  saccharine  matter  is  formed  in  the  mash  tun  as  well  as  in 
tnalting.  It  is  now  known  that  raw  bariey,  if  mixed  with  a  certain  quantity  of  malt, 
will  give  as  sweet  a  taste  to  the  mash  as  if  the  whole  was  malt,  and  can  be  made  to 
ferment  without  being  malted.  This  had  long  been  secretly  practised  by  the  Scotch 
distillers  of  whiskey,  with  a  view  to  evade  the  duty  on  malt,  and,  mdeed,  the  expense 
also  of  preparing  it.  When  the  method  was  known  to  the  brewers,  it  was  resorted  to 
by  them  also,  producing  an  immense  saving ;  but  the  practice  was  put  a  stop  to  by  the 
excise.  Private  individuals  are,  however,  at  liberty  to  employ  it  for  their  own  use.  It 
is  evident  here  that  the  eflfbct  produced  upon  a  portion  of  malt  is  communicated  to  the 
stard)  of  the  raw  barley,  and  this  is  supposed  to  be  the  result  of  a  particular  species  of 
fermentation  which  we  have  already  described  as  the  saeeharine  fermentation.  ^  The  for 
nation  of  the  susar,  therefore,  begun  in  the  malting,  is  completed  in  the  mashing. 

3068.  We  shaS  now  point  out  an  accident  to  which  mashing  is  very  liable^  which  it  is  ab 
solutely  necessary  to  guard  against,  and  the  nature  of  which  cannot  be  comprehended 
without  having  recourse  to  those  chemical  principles  which  we  are  blending  in  our  ac- 
count. The  accident  to  which  we  allude  is  called  setting  by  brewers.  When  the  water 
used  for  the  mash  is  of  too  high  a  temperature,  the  whole  often  thickens  and  becomes 
of  a  pasty  nature,  which  prevents  the  water  passing  through  it,  or  the  wort  from  drain- 
ing off;  in  this  case  the  whole  mash  is  irrecoverably  lost,  the  liquor  remaining  locked 
lip  in  the  paste.  The  cause  of  this  curious  phenomenon  we  shall  now  explain.  We 
have  already  pointed  out,  that  althougli  the  usual  notion  is  that  the  whole  of  the  starch 
of  the  bariey  is  converted  into  saccharine  malt  dnrinff  malting,  yet  that  in  fact  only  a 
part  is  so  converted,  and  that,  when  the  malt  is  ground  for  mashins,  it  still  contains  the 
greatest  part  of  its  starch  slightly  changed.  Now  it  is  a  fact  well  known  to  every  laun- 
iress  that  pure  starch  is  not  acted  upon  by  water  heated  below  160° ;  but  when  the 
iemperatnre  of  the  water  is  raised  to  the  bailing  point,  or  nearly  so,  it  then  thicken? 
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into  a  gelatinoua  mass,  from  a  combioaUon  with  the  water,  which  ia  the  state  in  whica 
it  is  brought  for  stiffening  linen.  The  accident  of  *e$Hnf^  in  the  mash  is  exactly  anal- 
ogous to  this.  It  is  owing  to  the  water  being  heated  to  such  a  degree  as  is  capable  of 
gelatinizing  the  starch  of  the  malt,  or  converting  it  into  a  stiff  glaey  paste,  whieb  prevents 
the  water  from  penetrating  into  the  body  of  it ;  consequently,  it  cannot  have  access'  te 
and  dissolve  the  sacf^iarine  part.  The  nature  of  this  danger  being  clearly  impressed 
upon  the  mind,  it  will  be  easily  perceived  that  we  must  take  care  that  the  mean  tieat  of 
the  mash,  when  mixed,  should  not  be  too  great,  otherwise  we  shall  ran  a  great  risk  of 
setting ;  this  beat  should  never  exceed  185^  at  the  utmost ;  at  198°  most  kinds  of  matt 
afford  a  doody  wort. 

3089.  Bui  there  are  some  other  cireunutances  to  he  imderstood  before  vte  cofn  he  frafvni 
agaxMt  all  the  accidents  and  failures  which  may  arise  from  an  improper  temperatuie  of 
the  water  used  in  mashing.  It  is  evident  that,  if  hot  water  be  poured  upon  cold  malt,  thai 
the  temperature  of  the  water  will  be  at  once  considerably  lowered  ;  but  it  is  found  that 
this  lowering  is  not  so  great  as  if  the  water  was  poured  upon  raw  barley  ground :  the 
flict  is,  that  some  beat  (that  of  a  few  degrees)  is  generated  by  the  mixing  together  of 
ground  malt  and  water,  which  does  not  take  place  when  raw  barley  is  used.  Every 
one  must  have  observed  that  heat  is  often  excited  by  the  union  of  two  cold  subatanoea^ 
an  example  of  which  is  seen  in  mixing  oil  of  vitriol  with  water  suddenly.  Now,  in  pro- 
ducing the  proper  heat  of  the  masb,  allowance  must  be  made  for  all  this ;  and  that  might 
tie  done  accurately,  did  all  kinds  of  maH  give  the  same  increase  of  temperature ;  but  this 
is  not  the  case,  for  the  heating  produced  by  the  malt  depends  in  some  degree  upon  the 
manner  of  preparing  it.  High-dried  malt  heats  more  than  pale ;  and  malt  heats  more 
or  less  in  proportion  to  the  temperature  in  which  it  has  been  dried.  The  heating  from 
pale  malt  is  very  little,  and  may  generally  be  neglected ;  but  that  from  brown  malt  is 
considerable,  amounting  sometimes,  it  has  been  said,  to  4Q°. 

3090.  Another  evU  attends  too  hot  a  mash,  namely,  a  portion  of  extractive  iDatter  i» 
taken  up  by  the  wort,  causing  a  degree  of  cloudineas,  which  often  attends  the  liquor 
through  all  the  subsequent  processes,  requiring  at  last  the  use  of  fining  in  order  to  be 
got  rid  of. 

8091.  On  the  other  hand,  there  are  several  evUs  accompanying  too  cool  a  mash.  The 
conversion  into  saocharine  matter  will  be  incomplete  ;  much  starch  remains  unaltered ; 
the  wort  so  produced  will  be  deficient  in  flavour,  and  be  apt  to  turn  sour  before  it  runs 
off  clear.  It  is  more  difficult  to  preserve  a  proper  beat  in  mashing  a  small  quantity 
than  a  large  one,  because  in  the  former  the  heat  is  soon  dissipated,  and  the  mash  is  apl 
to  cool  too  much  before  the  fermentable  substance  is  extracted ;  hence  it  is  aecessarjr 
with  small  quantities  to  employ  as  much  heat  as  may  be  consistent  with  other  circum 
stances.  Sometimes  it  is  necessary  to  increase  the  heat  of  the  mash,  which  may  be 
done  by  pouring  boiling  water  into  a  pitcher  or  tin  pail,  and  immersing  the  vessel  partly 
in  the  mash,  but  not  so  deep  that  the  water  can  escape  into  it ;  the  heat  of  the  twiUng 
water  coming  through  the  pail  will  warm  the  masb. 

3092.  After  the  mash  has  continued  the  proper  time  it  is  run  off  by  a  stop-cock,  or 
spigot  and  faucet,  into  a  vessel  placed  below  to  receive  it,  called  the  under  back ;  this  is, 
in  the  brewer*s  language,  called  setting  the  tap,  a  phrase  probably  borrowed  from  the  old 
and  simple  fashion  of  tetting  off  the  wort  from  the  mash  tun  by  a  tap  tree  placed  in  the 
t>ottom.  This  draining  off  the  wort,  which,  if  the  brewing  be  considerable,  is  best  ef- 
fected by  a  stop-cockt  requires  to  be  done  with  caution,  lest  the  grains  in  the  mash  tun 
should  be  disturbed,  and  choke  up  the  holes  in  the  bottom.  To  avoid  this,  which  would 
prove  very  troublesome,  and  risk  spoiling  the  brewing,  the  stopcock  should  be  opened 
at  first  very  little,  and  care  should  be  taken  that  the  wort  runs  clear ;  if  it  comes  off 
foul,  what  has  been  drawn  should  be  returned  gently  into  the  mash-tub,  and  a  little 
time  aUowed  to  elapse  till  it  is  found  to  run  quite  clear  *,  as  soon  as  this  is  the  case, 
the  whole,  or  all  that  is  required,  should  be  drawn  off;  but  the  clearness  of  the  wort  is 
essential. 

3093.  It  must  be  observed,  however,  with  respect  to  the  term  clear^  that,  with  all  the 
care  possibls,  the  wort  never  flows  from  the  mash  tun  absolutely  transparent  and  bright, 
but  there  is  always  a  dulness,  which  is  to  be  removed  by  the  next  operation,  the  hoiSng. 
The  cloudiness  which  the  wort  sometimes  will,  after  aU,  retain,  is  frequently,  no  doubly 
owing  to  the  water  having  been  too  hot,  by  which  it  has  dissolved  a  small  portion  of  the 
starch,  inducing  a  slight  degree  of  setting,  which  will  be  known  by  the  wort  having  a 
slimy  feel ;  but  Dr.  Iliomson  observes  that  some  obscurity  bangs  about  the  cause  of 
the  oocasional  cloudiness  of  the  wort,  which  sometimes,  with  every  precaution,  will 
continue  all  through  the  brewing,  and  which  cannot  be  removed  ultimately  but  by  fining. 
The  wort,  as  it  first  flows  from  the  mash  tun,  will  be,  in  general,  of  a  fine  amber  eohwr ; 
but  its  tint  will  depend  upon  that  of  the  malt,  pale  malts  giving  tight-coloured  woita,  and 
brown  malts  giving  darker  coloured. 

8094.  Upon  the  vhoU,  the  actual  temperature  of  the  mash  cannot  be  absohUefy  Jixed  hjf  asm 
precautions,  which  renders  brewing  more  uncertain  than  could  be  wished,  and  demandi 
some  experience  where  great  accuracy  is  required.  But  obsenrationa  such  as  the  above 
must  form  the  basis  upon  which  experience  should  be  built 


3005.  The  wkoU  0/  the  exlnut  of  the  mtUi  is  noi  obltdmd  hf  the  preeees  we  knt  juet  ie* 
weribed,  some  of  the  wort  already  formed  adhering  to  the  malt,  which  will  etiU  contain  a 
portion  of  undis8oI?ed  extract,  which  re<^uire8  to  be  'farther  acted  upon  by  the  wazm 
water,  as  in  the  caae  of  tea  or  other  infuaiona. 

8096.  These  second  and  third  additions  of  toater  to  the  malt  m%  termed  the  seamd  and 
third  mashings.  It  most  be  evident  that  the  strength  of  the  ale  or  beer  will  depend 
chiefly  upon  the  proportions  of  the  malt  and  water,  but  partly  upon  the  management,  as 
wen  as  upon  the  sort  of  beer  to  be  made.  The  particular  mode  of  adjusting  the  pro- 
portions of  the  materials  and  other  circumstances  upon  which  the  strength  depends  will 
be  considered  in  the  "  Practical  Directions." 

3097.  Tktfarst  wirt  being  dranonj  and  put  into  the  under-back,  there  are  now  sevenl 
modes  of  proceeding,  the  choice  of  which  will  depend  upon  the  kind  of  malt  liqnors  re- 
quired. If  both  ale  and  good  table  beer  be  wanted,  the  nrst  wort  akme  may  be  reserved 
for  the  ale,  as  containins  the  most  valuable  extract  of  the  malt,  and  the  second  and 
tUrd  mashings  may  proauce  the  wort  for  the  table  beer,  which  is  the  osual  practice ; 
or  these  last  two  may  be  made  into  separate  beers,  the  last  being  of  very  inferior  qual- 
ity. If  it  be  required  to  make  as  much  as  possible  of  the  best  ale,  then  a  certain  qnan- 
tity  of  wort  may  be  still  obtained  from  the  malt  of  a  quality  nearly  equal  to  the  last, 
which  may  be  added  to  it  by  the  following  process : 

Pour,  or,  rather,  sprinkle  water,  of  the  temperature  of  about  170°,  on  the  sarfaoo  of 
the  malt  in  the  mash  tun,  without  stirring  it,  by  means  of  a  watering-pot  having  the 
holes  in  the  nose  larger  than  usual ;  or  any  kind  of  vessel,  as  a  pail  with  holes  in  the 
twttom,  may  be  suspended  over  the  mash  tun,  and  the  water  being  poured  into  this,  it 
may  be  moved  about  by  hand  and  directed  to  every  part  of  the  mash.  The  tap  hole  of 
the  mash  ton  being  left  open,  wort  nearly  of  the  same  richness  as  that  at  first  obtained 
will  flow,  till  the  whole  residue  of  the  first  wort  which  had  been  detained  in  the  noAlt 
had  run  out.  To  know  when  to  stop  pouring  on  water,  which  should  be  done  gradually, 
and  at  intervals,  taste  fteqnently  the  wort  that  runs  out.  When  its  sweetness  dimin^ 
ishes  greatly,  which  will  take  place  almost  suddenly,  the  tap  hole  is  to  be  closed,  and 
no  more  water  is  to  be  added.  This  wort  is  to  be  added  to  that  already  drawn.  If  any 
more  water  be  added  in  the  above  manner,  it  will  give  a  wort  only  fit  for  the  table  beer; 
its  odour  will  be  inclined  to  sourishness,  although  it  be  not,  in  fhct,  acid.  This  process 
is  termed  by  the  brewers  sparging.  But  if  it  be  required  to  make  a  good  deal  of  weaker 
beer,  as,  for  instance,  table  beer,  then  this  last  process  may  be  omitted,  and  the  second 
mashing  gone  on  with  immediately. 

Before  we  proceed,  it  may  be  proper  to  mention  that  in  the  mash  tun  provision  is 
made  to  prevent  the  malt  which  has  been  employed,  now  called  grarnst  from  coming 
oCwith  the  wort,  either  by  a  strainer  in  the  inside,  or  by  a  double  perforated  bottom  for 
this  purpose,  which  will  be  described  when  we  treat  of  the  constnustion  of  the  appara- 
tus nsed  in  brewing. 

3008.  Second  mashing. — ^There  being  still,  as  we  have  said,  much  of  the  extract  re* 
maining  in  the  grains,  warm  water  is  again  poured  upon  it  in  the  mash  tun,  to  make  a 
second  infusion.  As  there  appears  to  be  some  diflTerence  of  opinion  with  regard  to  the 
degree  of  temperature  at  which  the  water  should  be  emfrfoyed,  it  is  necessary  that  we 
should  resort  to  principles  in  determining  this  point.  Richsrdson  and  other  eminent 
brewers  reoommend  that  the  heat  of  the  water  in  the  second  mash  should  be  6*'  more 
than  that  of  the  first,  and  that  of  the  third  mash  increased  by  6°  farther,  raising  the  tera- 
peratare  in  each  succeeding  mashing,  in  order  to  extract  more  from  the  malt.  The  reap 
son  for  this  is,  in  the  first  place,  that  all  risk  of  settinf  is  over  after  the  first  mash,  and 
because  it  is  desirable  in  the  succeeding  ones  to  obtam  as  much  soluble  matter  as  po^ 
sible  from  the  malt.  But  it  has  been  observed  by  Dr.  Thomson,  Mr.  Aikin,  and  other 
eminent  chemists,  that  by  far  the  greater  part  of  the  richest  and  most  saccharine  or  fer- 
mentable part  of  the  malt  has  been  already  extracted  in  the  first  mashing,  which  is  re- 
served for  the  most  delicately  flavoured  liquor ;  and  that,  although  by  this  mode  of  pro- 
ceeding, namely,  increasing  the  heat  in  each  mash,  the  second  worts  will  acquire  a 
greater  specific  gravity,  yet  that  this  gravity  does  not  arise  from  saccharine  matter  only, 
but  chiefly  from  staroh  and  mucilage,  substances  which,  when  in  excess,  greatly  dete> 
riorate  the  quality  of  the  liquor,  and  are  liable  to  occasion  failure  by  their  turning  acid. 
It  is  certain  that  the  wort  of  the  second  mashing  }fM  but  little  sweetness,  and  a  flavour 
and  odour  rather  unpleasant  than  otherwise. 

3099.  Third  mash.-^The  wort  of  the  third  mashing  is  of  a  greatly  inferior  quality, 
containing  little  else  than  mucilage,  which,  although  by  hopping  may  be  made  into  a 
very  indifferent  small  beer,  is  extremely  apt  to  turn  sour.  Some,  therefore,  recommend 
that  the  water  for  the  firet  mash  shoukl  be  180^,  that  for  the  second  170<>,  and  that  for 
the  third,  if  taken,  IflO"".  With  respect  to  the  heat  used  in  the  firet  mashing,  if  it  be 
too  low,  there  is  considerable  risk  of  the  wort  oontraeting  a  soaraess  in  the  beginning 
of  the  brewing.  In  general,  therefore,  as  Mr.  Donovan  admits,  the  higher  heat  is  prefer- 
able. On  these  and  similar  subjects  the  judgment  of  the  brewer  must  be  exereised  wilb 
reference  to  the  object  he  has  in  view  in  brewing*  Mid  it  is  possible  only  to  lay  down 
nrineiples  for  his  guide. 
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8100.  In  great  breweries,  they  sometimes  make  a  foarth  mash,  bnt  this  is  oafy 
used  in  what  they  call  a  reium,  which  is  merely  used  instead  of  water  in  the  next 
brewing. 

3101.  The  tchoU  of  the  kernel  of  the  mali  is  never  entirely  dissohed  by  the  hot  watery  even 
by  ^  last  masking' ;  the  husks,  called  grains^  still  contain  a  certain  quantity,  which  is 
more  or  less  according  to  the  process,  and  form  a  nutritious  food  for  cattle,  pigs,  &c. 
Grinding  the  malt  finer  would  be  favourable  to  a  more  complete  extraction,  but  we  have 
already  stated  the  objection  to  this,  from  the  difficulties  of  getting  the  water  to  pass 
through  it  in  mashing  without  the  aid  of  machinery. 

3102.  The  constituents  oftoort  have  been  examined  by  Dr.  Thomson,  Professor  of  Chem- 
istry in  Glasgow.  By  evaporating  it  to  dryness,  he  found  that  it  leaves  behind  it  a  yel* 
low-coloured  residuum,  which  has  a  sweet  taste,  dissolves  readily  in  water,  and  becomes 
clammy,  in  appearance  much  lik^  treacle ;  this  cannot  be  procured  in  a  perfectly  dry 
state.  He  considers  it  to  contain  a  good  deal  of  the  peculiar  kind  of  sugar  caDed  starch 
sugar,  which  is  similar  to  the  sugar  of  the  grape,  less  sweet  than  cane  sugar,  and  which 
cannot  be  refined,  though  it  may  be  granulated  like  granulated  honey.  Like  tihe  sugar 
of  grapes,  it  ferments  without  the  addition  of  yeast.  We  have  already  spoken  of  ma 
cilage  and  starch  also  existing  in  the  wort.  The  presence  of  mucilage  with  some  glu- 
ten is  shown  by  their  being  precipitated  in  flakes  by  the  addition  of  alcohol  or  astrin- 
gent matter.  The  mucilage  is  very  apt  to  turn  sour,  though  a  certain  portion  of  it  is 
essential  to  fine  ales.  The  existence  of  some  unaltered  starch  is  proved  by  a  solution 
of  iodine  dropped  into  the  wort  producing  a  blue  colour. 

SuBSBCT.  2. — Boiling  and  Hopping, 

8103.  The  next  operation  in  brewing  is  to  boil  the  svfeet  wortf  prepared  as  above  de- 
scribed, with  the  hops.  The  wort  or  extract  from  malt  may  be  compared  to  the  must 
or  expressed  juice  of  the  grape,  both  containing  a  considerable  quantity  of  the  same 
kind  of  sugar ;  and,  in  fact,  it  would  be  possible  to  procure  a  fermented  liquor  from  the 
wort,  either  without  addition,  or  only  by  adding  yeast ;  but  there  are  several  important 
difiTerences  between  the  extract  of  malt  and  grape  juice.  Wort,  besides  being  entirely 
deficient  in  the  principle  called  tartar  (which  is  found  in  the  grape,  and  which  will  be 
mentioned  when  treating  on  wine),  contains  a  much  smaller  quantity  of  saccharine 
matter,  in  proportion  to  the  ferment.  In  consequence  of  this  comparative  abundance  of 
the  fermenting  principle,  if  the  wort  were  made  to  ferment  at  once,  without  boiling,  as 
the  juice  of  the  grape  does,  it  would  very  soon  go  through  the  vinous  stage,  and  pass 
jito  the  acetous,  and,  perhaps,  the  putrefactive  ;  become /ox^,  as  the  brewers  express 
it,  and  we  should  then,  instead  of  beer,  have  only  an  ill-smeUing  vinegar,  an  eiTect  which 
would  be  still  farther  increased  by  the  large  quantity  of  mucilage. 

8104.  The  chief  use,  therefore,  of  boiling  the  wort  is  to  get  rid  of  some  of  this  natural 
ferment,  or  gluten  and  mucilage,  which  are  held  in  solution  in  too  great  quantity.  This 
the  boiling  effects  upon  the  principle  of  coagulation ;  for  the  gluten  is  coagulated  or 
curdled  by  boiling  water,  in  the  same  manner  as  white  of  eggs,  and  is  thus  easily  sep- 
arated from  it.  This  coagulation,  and  likewise  that  of  the  muoUage,  is  farther  assisted  by 
the  addition  of  the  hops,  which,  containing  an  astringent  principle,  has  a  powerful  proi^ 
erty  in  coagulating  these  substances. 

3105.  Another  use  in  boding  the  wort  with  hops  is  to  unite  to  the  former  the  bitter  and 
aromatic  principles  contained  in  the  latter,  which  are  necessary  to  cover  the  sweet 
mawkish  taste  of  the  sweet  wort  by  itself,  and  give  that  agreeable  flavour  for  which 
malt  liquors  are  esteemed.  It  may,  perhaps,  be  supposed  that  a  decoction  of  hops  might 
be  added  to  the  wort  without  boiling ;  but,  as  it  is  the  boiling  chiefly  that  efl^cts  the  co- 
agulation, this  is  necessary. 

8106.  A  third  reason  sometimes  alleged  for  boiling  the  wort  is  to  evaporate  part  of  the 
water,  and  thus  render  the  wort  stronger ;  but  this  is  only  in  cases  where  too  much 
water  has  been  employed  through  error,  or  in  consequence  of  bad  calculation,  which  it 
is  very  desirable  to  avoid. 

8107.  Wortj  indeed,  before  fermentation,  and  after  it,  is  extremely  liabU  to  acetify ;  and 
this  renders  brewing  an  operation  of  great  delicacy,  slight  circumstances  being  sufllcient 
to  mar  its  success,  such  as  sudden  "changes  of  weather,  or  even  thunder  storms,  to  say 
nothing  of  the  agency  of  witehes,  so  ipuch  complained  of  in  the  olden  time.  The  wort, 
therefore,  should  not  remain  long  in  the  under-back,  but  should  be  transferred  as  quickly 
as  possible  into  the  copper  to  be  boiled. 

8108.  This  coagulation,  called  breaking  by  the  brewers,  is  generally  accomplished  by  boil 
iog  about  half  an  hour,  or  nearly  an  hour,  according  to  circumstances,  and  it  is  known 
to  be  sufficient  by  the  appearance  of  flocculent  masses  swimming  about  and  collecting 
in  the  copper ;  these  gradually  increase  as  the  ebullition  is  continued,  and  they  consist 
of  the  gluten  and  mucilage  of  the  wort,  which  from  the  dissolved  state  have  become 
solid  by  the  combined  operation  of  the  boiling  water  and  the  astringent  principle  of  the 
hops.  When  upon  trial,  by  taking  out  a  smadl  quantity  of  the  wort,  it  is  found  that  th€ 
ooagulation  is  complete,  by  the  flaky  masses  subsiding  to  the  bottom,  and  leaving  the 
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wort  clear,  the  boUiog  is  diseontinaed,  and  the  wci?  is  drawn  off;  in  order  to  be  eooled 
previously  to  fermentation. 

As  a  proof  of  tbe  utility  of  this  operation  of  boiling,  it  is  noticed  that,  if  a  quantity  of 
wort  be  fermented  without  being  boiled,  the  fermentation  continues*  much  longer  than 
an  equal  quantity  that  has  been  boiled,  and  that  the  first  will  produce  a  thin  liquor  that 
soon  becomes  acidulous,  and  which  is  not  calculated  for  keeping.  Such  liquors  were 
probably  made  before  the  use  of  hops  was  luiown,  and  were  required  to  be  drunk  Tory 
new. 

3109.  The  hailing  must  always  be  conHnued  till  this  coagulation  appearst  otherwise  it 
will  be  useless,  and  a  much  longer  continuance  of  it  is  injurious  ;  about  half  an  hour 
may  be  sufficient  for  extracting  Uie  soluble  principles  of  the  hop,  but  not  always  for  the 
coagulation  we  have  mention^.  If  the  boiling  be  continued  too  long,  certain  evils  en- 
sue ;  too  large  a  quantity  of  the  coa^able  ferment  may  be  separated,  and  the  presence 
of  some  of  this  in  the  wort  is  essential  to  the  fermentation,  which  then  will  be  languid ; 
the  strength  of  tbe  liquor  will  suffer,  and  perhaps  tbe  whole  may  acetiQr. 

Another  CTil  is  occasioned  by  too  long  boiling,  and  also  by  violent  boiling,  which  can- 
not be  easily  remedied,  namely,  the  loss  by  volatilization  of  the  essential  oil  of  the  bops, 
which  contains  the  aroma.  On  this  account,  the  hops  should  not  be  put  in  until  the 
wort  has  boiled  some  time,  that  the  rank  flavour  may  not  be  extracted  by  too  long  de- 
coction ;  and  care  should  likewise  be  taken  that  the  boiling  should  be  as  uniform  as 
possible. 

3110.  The  greatest  part  of  thejUkes  coa^fulated  is  detained  in  straining  the  wort  into  tbe 
coolers ;  what  remains  is  thrown  out  with  the  yeast  in  fermenting,  and  lastly,  in  the 
lees  of  the  beer,  thus  freeing  it  from  matters  which  otherwise  would  have  remained  in 
solution,  or  have  rendered  the  liquor  thick  and  turbid. 

3111.  /a  MMe plmees  a  ttpsnU  infuaiM  of  ih»  A^pt  ka»  been  wiade,  tnd  afterward  added  to  the  woit,  Instead 
of  boilinf  the  hope  with  the  wort ;  this  has  been  reoouuneaded,  as  prBserrinr  the  essential  oil,  which  is  some 
times  lost  in  the  j^nmtnnix  prooess,  and  as  IsaTing  oat  the  rank  flaronr  which  loav  boilinf  extiaets. 

3119.  Among  the  imfrovementt  in  brewings  some  of  which  might  be  adopted  in  domestic  arrongeroents  when 
•spense  is  not  an  object,  is  boiling  the  wort  by  means  of  steam  sornninaing  the  outside  of  the  boiler,  instead 
of  saAerittg  the  fire  to  oohm  in  oontact  with  it ;  this  will  prsvent  all  risk  of  boming  the  ingTHiients,  and  giving 
a  disagreeable  taste  to  the  beer.  The  boiler  that  snpplies  the  steam  shoald  be  famished  with  a  safsty  tsIts, 
and  the  oataide  jacket  or  casing,  between  which  and  the  copper  the  steam  is  introdaced,  may  even  be  oS  wood 
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8113.  After  the  wort  has  been  suffidentUf  boiled  with  the  hopst  it  is  necessary  to  coeiM 
down  to  the  proper  temperature  for  fermentaium ;  and  this  must  be  done  as  quickly  as  pes- 
sible,  since  the  wort  would  be  very  apt  to  pass  into  the  acetous  fermentation  were  it 
kept  long  at  a  high  temperature.  The  necessity  of  cooling  the  wort  rapidly,  though  so 
important,  is  one  of  the  most  difficult  and  uncertain  parts  of  brewing,  as  it  requires  that 
conveniences  aro  had  for  exposing  a  very  large  surface  to  the  air,  and  it  is  necessary, 
also,  that  \he  temperature  of  the  atmosphere  should  be  sufficiently  low,  on  which  account 
it  is  not  possible  to  brew  well  in  the  summer,  nor  in  a  warm  climate. 

3114.  Cool  dry  weather  is  best  adapted  for  brewing,  on  account  of  the  cooling  of  the 
wort ;  extremes  of  heat  and  cold  are  unfavourable,  and  therefore  spring  and  autumn 
have  been  generally  selscted  for  private  brewing.  March  and  October  are  months  well 
known  as  Uie  fittest  times  of  the  year.  In  the  great  breweries  they  brew  some  beer  in 
the  summer  as  well  as  in  the  winter ;  but  then  they  make  use  of  large  fans  and  refri' 
geratore  for  coding  their  worts,  and  even  with  these  there  is  more  risk  than  in  cold 
weather  ;  in  winter,  with  a  dry  north  or  east  wind,  the  cooling  is  speedily  performed  \ 
but  in  frosty  or  very  cold  weather  the  fermentation  is  slow,  except  means  are  taken  to 
ke^p  up  the  heat. 

8116.  in  warm  weather,  especially  if  at  the  same  time  the  air  is  moist  and  close,  the 
cooling  is  so  lar  retarded  that  spontaneous  decomposition  of  the  liqaor  sometimes  begins 
to  take  place ;  specks  of  white  mould  sometimes  nuke  their  appearance  on  the  surface, 
and  communicate  to  the  mass  a  rank  and  disagreeable  musty  flavour.  In  this  state  the 
liquor  is  said  to  beftfxed ;  and  the  eflfect  consists  in  an  extremely  minute  species  of  ve- 

fetation  growing  in  the  wort,  but  which  it  would  require  a  good  microscope  to  recognise, 
hould  this  accident  happen,  it  would  be  sure  to  increase  in  every  subsequent  stage  of 
the  brewing,  and  even  during  the  consumption  of  the  ale  or  beer. 

8116.  To  expedite  the  cooling  as  much  as  possible,  a  variety  of  expedients  are  resorted 
to,  whioh  most  vary  according  to  the  magnitude  of  the  brewing,  and  the  particular  local 
ities.    In  dry  settled  weather  the  wort  is  best  cooled  out  of  doora,  but  it  must  b^  care 
fully  guarded  from  rain.    When  it  is  cooled  within  doore,  all  the  doore  and  windows 
should  be  set  open,  and  it  is  necessary  to  take  care  that  the  son  does  not  shine  upon  it 
Thundery  weather  is  particularly  unfavourable. 

8117.  The  temperature  to  which  the  boiled  wort  is  to  be  reduced  previous  to  fermentation 
^ht,  if  possible,  to  be  about  W°,  or  very  little  more.    Tbe  injury,  however,  sosUined 
tgr  fermenting  at  too  high  a  temperature  is  not  by  any  means  so  great  as  the  least  de 
gree  of  foxinees  ;  and  therefore,  if  the  weather  be  close  and  warm,  and  the  brewer  na 
no  otber  means  of  cooling  his  wort  except  by  exposure  to  the  air,  let  him  ferment  at  70® 

4D 
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3118.  In  Scotland  and  on  the  Continont  they  fennent  at  rery  low  temperatmee ;  boi 
Dr.  Thomson  observes  that,  when  the  room  in  which  the  fennentation  is  oarried  on  is 
cold,  if  the  wort  is  cooled  down  as  low  as  the  atmosphere,  it  often  refuses  to  ferment, 
and  arti£  !ial  heat  is  obliged  to  be  used  before  it  will  begin.  He  recommends  that  the 
temperature  should  never  be  less  than  66^,  except  the  room  be  warmer,  in  which  case 
the  temperature  may  even  be  reduced  to  52®.  The  wort  loses  daring  the  opention  of 
cooling  a  considerable  quantity  of  water  by  evaporation.  The  loss  in  the  cooling  ia 
often  more  than  one  eighth  of  the  whole  bulk  of  the  wort ;  its  strength,  therefore,  be- 
comes greater. 

Sub  SECT.  4. — FermetUatum  of  MaU  lAquor  in  ike  TtM. 

3119.  We  now  proceed  to  describe  the  principal  process  in  brewing,  that  for  which 
all  that  has  hitberto  been  done  is  but  preparatory.  By  this  process  the  sweet  mild  de- 
coction called  wort  is  to  be  converted  into  a  brisk  lively  liquor  or  tde  containing  a  ood- 
siderable  portion  of  spirit.  As  the  general  principles  of  fermentation  have  been  already 
fully  treated  of,  wo  shall  now  only  touch  open  them  as  far  as  they  are  necessarily  con- 
nected with  our  present  subject. 

8120.  We  have  said  thai  a  sdutum  of  perfectly  pure  sugar  in  water  taill  not  ferment  e^ 
iUelf^  although  one  made  with  brown  or  coarse  sugar  ferments  very  readily.  The  sugar 
made  from  starch  will  likewise  ferment  of  itself,  and  of  course  the  saccharine  matter  of 
malt,  as  well  as  a  solution  of  the  sugar  of  grapes.  In  the  general  view  of  the  fermenta- 
tion of  wort,  therefore,  we  may  suppose  that  the  yeast  employed  might  be  omitted,  be- 
caase  it  is  not  absolutely  necessary  to  this  process,  but  seems  merely  to  render  the 
effect  more  certain  and  rapid,  and  consequently  prevents  the  passage  of  the  liquid  into 
acidity,  which  almost  always  takes  place  when  the  fermentation  ia  very  slow. 

8121.  In  some  of  ike  counties  in  England  it  has  always  been  a  practice  in  private  brewing 
to  trust  to  spontaneous  fermentation^  instead  of  employing  yeast  to  begin  the  fermentation, 
as  is  the  usual  mode.  Mr.  Booth,  who  has  seen  this  method,  which  appears  not  to  be 
generally  understood,  mforms  us  that  when  the  wort  is  sufficiently  boiled,  it  is  pot  at 
«oe,  boiling  hot,  into  the  casks,  merely  separating  the  hope  without  any  clariication. 
n  about  forty-eight  hours  the  fermentation  is  known  to  have  commenced  by  the  ap» 
'•^arance  of  a  fh)th  cr  yeast  which  is  seen  to  issue  from  the  bung-hole.  The  quantity 
'f  yeast  that  comes  out  from  the  cask  is  not  considerable,  and  in  the  course  of  eight  or 
en  days  the  fermentation  subsides.  It  is  now  found  that  the  yeast,  which  has  been 
orming  all  tl.e  while,  has  coUected  into  a  solid  crust  on  the  surface  of  the  liquor,  which 
aas  at  lasti  in  consequence  of  contraction  as  it,  cooled,  shrunk  away  from  the  yeast, 
leaving  a  vacuity  between  the  liquor  and  the  crust ;  and  it  is  said  that  this  crust  c^ 
9olid  yeast  is  of  use  in  defending  the  beer  from  the  air.  This  ale  deans  by  subeidenou 
enJIy,  but  requires  to  be  kept  for  a  twelvemonth  before  it  is  fit  to  drink.  Only  strong 
ale  can  be  fermented  in  this  manner,  for  weak  worts  would  run  into  acidity  before  the 
vinous  fermentation  could  be  completed.  A  similar  mode  of  fermentation  is  employed 
in  Brussels  and  other  parts  of  the  Continent. 

8122.  By  far  the  most  general  method^  however,  in  this  country,  and  which  is  considered 
as  making  the  best  and  wholesomest  malt  liquor,  is  to  commence  the  fermentation  by 
adding  to  the  wort  a  certain  quantity  of  yeast  procured  from  another  brewing ;  and  this 
is,  accordingly,  the  method  which  we  recommend,  and  which  we  shall  now  describe. 

3128.  When  the  wort  is  cooled  down  is  the  proper  temperature  by  exposure  in  the  coolers, 
which  may  be  about  70°  in  temperate  weather,  according  to  some  brewers,  but  with 
others  as  low  as  00°,  or  even  60°,  it  is  run  into  a  strongly-hooped  vessel,  deep,  and  of  a 
suitable  size,  called  the  fermenting  tun  or  vat,  or,  as  the  brewers  term  it,  the  gyU  ten. 
This  should  be  larger  than  would  be  merely  necessary  to  hold  the  wort,  because  a  con- 
siderable increase  of  bulk  takes  place  d'ling  the  fermentation,  in  consequence  of  whieh 
the  liquor  would  run  over,  except  allowance  were  made  for  it  On  this  account  its  ca- 
pacity should  be  one  half  greater  than  the  bulk  of  the  wort ;  and  it  should  have  a  cover 
to  exclude  the  air. 

812i.  It  may  be  proper  here  to  reeegntuiate  the  leading  facts  whieh  render  this  process  of 
fermentation  necessary. 

The  vinous  fermentation,  or  the  production  of  alcohol  or  spirit,  which  forms  the  in-> 
texieating  part,  or  strength  as  it  is  called,  of  malt  liquors,  cannot  be  induced  except 
through  the  medium  of  some  kind  of  sacdtarine  matter ;  and  the  use  of  malt  is  to  sup* 
ply  a  apecies  of  sugar,  which,  though  not  exactly  the  same  as  that  of  the  sugar'-cane,  ia 
yet  equally  fit  for  fermentation.  A  solution  of  coarse  sugar  in  water,  we  have  seen, 
will  ferment  of  itself;  but,  to  expedite  this  process,  a  substance  called  a,  ferment  is  add 
ed,  which  substance  is  contained  in  yeast  that  has  been  thrown  up  by  some  previous 
fennentation.  When  this  ferment  comes  into  contact  with  saccharine  matter  under 
favourable  circumstances,  a  peculiar  chemical  action  takes  place,  in  consequence  of 
whieh  the  sugar  is  decomposed  or  separated  into  its  elementary  constituents,  and  these 
are  reoombined  in  another  manner,  so  as  to  give  rise  to  two  new  substances,  alcohol  or 
spirit,  and  carbome  add.    The  yeast  itself  is  likewise  decomposed ;  but  the  nature  o^ 
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Ibii  doooinpoaitioii  k  oteoare,  aad  we  masy  dtaregwd  it ;  tiaee  the  ■leohol  tod  the  cat 
bonie  ackl  tbeniMiTas  make  op  the  exact  weight  of  the  eugar,  we  naj  oonsider  it  alone 
as  sappiyiog  the  aleohoL  The  aicobol  being  the  liquid  which  we  wish  to  form,  it  fol* 
lows  that  the  more  aogar  is  decompoaed  the  Btrosger  will  be  the  malt  liquor ;  and  its 
Btrength  will  defend  partly  upon  the  qaantitj  of  aaccfaarine  matter,  or,  in  other  worde, 
noalt  or  graiB,  employed,  and  partly  upon  the  aueoeas  with  which  the  fermentation  haa 
been  ejected,  the  latter  reaolting,  in  a  great  meaaare,  from  the  skill  of  the  brewer.  The 
carbonic  acid  gas  or  fixed  air,  separated  by  the  fermentation,  escapes  through  the  liquor 
into  the  atmosphere,  producing  the  appearance  of  ebullition,  from  which  the  proceea 
derives  its  name. 

3125.  Uamng  recapiiuUUed  ikeMefaetM  nectssary  to  he  kejfi  in  mhtd,  im  proceed  to  state 
that,  the  wort  being  now  in  the  fermenting  tan,  a  certain  quantity  of  yeast  is  to.be 
added  to  it ;  and  it  is  essential  that  this  shonld  be  fresh  and  of  the  best  quality,  for  bad 
yeast  may  spoil  the  whole  brewing. 

3136.  When  wort  is  to  be  fermented  for  strong  tde^  it  is  neceesaiy  to  procure  yeast  from 
ale  of  equal  atnength.  Though  strong  ales  cannot  be  fermented  by  the  yeast  procured 
from  weak  worts»  yet  the  yeast  of  ale  will  ferment  any  weaker  beer.  Weak  beer  fer- 
ments rapidly,  but  the  fermentation  is  soon  over. 

3127.  Though  yeast  eeaa  he  kept,  yet  new  yeast  is  more  active  than  old ;  and  it  is  a  ouriona 
fact  that,  if  successiye  brewings  in  the  same  place  are  inoculated  with  the  yeast  of  the 
previous  fermentations,  the  yeast  will  sometimes  at  last  degenerate,  in  which  case  a 
supply  most  be  had  from  another  brewery.  Yeast  is  also  liable  to  become  putrid  by 
keeping,  like  animal  matter ;  and  the  smallest  quantity  of  this,  or  the  least  tendency  to 
it,  will  inoculate  the  wb<de  tun  with  its  bad  conditioa 

3128.  The  best  yeast  is  that  which  is  collected  at  the  top,  and  which  has  become  a 
dense  tongh  froth,  formed  when  the  fermentation  has  been  a  good  deal  advanced.  What 
has  fallen  to  the  bottom,  or  the  ground  yeasty  is  not  so  poweiful. 

3129.  The  proportion  of  yeast  that  should  be  used  cannot  be  the  same  exactly  for  all 
eases,  for  it  must  depend  partly  upon  the  quality  of  the  beer  and  on  the  season :  in  most 
eases,  a  larger  quantity  of  yeast  will  have  the  same  effect  as  a  higher  degree  of  heat  in 
exciting  the  fermentation,  and  a  smaller  quantity  will  be  equivalent  to  a  lower  tempera- 
ture ;  but,  m  general,  a  gaUon  for  four  barrels  may  be  stated  as  a  general  rule  when  the 
wort  is  from  60**  to  70^ ;  if  the  heat  be  greater,  something  less  may  be  sufficient.  If 
the  fermentation  is  too  languid,  more  yeast  must  be  added  to  revive  the  action,  without 
which  the  beer  will  not  only  be  deficient  in  spirit,  but  have  a  mawkish  taste  compound- 
ed of  sweet  and  bitter,  be  apt  to  fret  on  a  change  of  air,  and  be  peculiarly  liable  to  turn 
aour.    Great  care  must  be  taken  to  blend  the  yeast  intimately  with  the  wort. 

3130.  The  tohoU  having  been  isell  mixed,  and  the  eaeer  put  on  the  wii,  fermentoHon  com- 
ounces  in  from  three  to  five  hours,  according  to  the  temperature  of  the  mass.  A  few 
babbles  may  be  aeen  first  rising  in  the  wort,  and  these  collect  first  abont  the  sides  of 
the  vat,  where  they  soon  form  a  kind  of  ring  or  line  of  froth :  this  gradually  increases 
in  breadth,  advancing  by  degrees  towards  the  centre,  the  Hquor  generally  becoming 
turbid.  At  length  tte  whole  surface  is  covered  by  this  firothy  or  cream-looking  sul^ 
stance,  which  increases  with  a  low  biasing  noise,  owing  to  the  breaking  of  the  numer- 
ous air  bubbles  and  the  escape  of  the  carbonic  acid  gas  which  they  eontahi,  the  nature 
of  which  has  been  already  explained. 

3131.  As  the  fermtntaium  increases  in  aeHoity,  the  froth  or  yeast  rises  higher,  and  is 
elevated  partially  in  little  pointed  forme  called  rocks  by  the  brewers.  The  yeast,  at  first 
white,  becomes  yellowish,  then  brownish  yellow,  or,  rather,  streaks  and  little  masses  of 
that  colour  collect  upon  it ;  these  darker  parts  contain  the  bitter  principle  of  the  hop, 
and  when  it  is  not  desirable  that  this  shall  be  retained,  as  ia  the  ease  in  fine  ales,  the 
brewer  skims  it  cff  that  it  may  not  mix  with  the  liqaor.  About  this  stage  of  the  pro- 
cess the  brewer  perceives  a  pecuJiar  odour,  somewhat  of  a  vinous  nature,  called  by  the 
workmen  by  the  strange  name  of  stomach;  and  this  oontinning  to  acquire  strength  till 
the  process  is  finished,  the  experienced  brewer  judges  by  it  partly  of  the  success  of  his 
operation.  The  froth  at  length  becomes  of  a  firmer  consistence,  being  composed  of  a 
more  viscid  and  glutinous  matter,  and  the  bubbles  do  not  break  so  soon,  but  form  larger 
than  at  first  The  whole  head,  after  this  fermentation  has  eontiaued  some  time,  begins 
to  grow  flatter,  the  formation  of  froth  lessens,  and  the  dense  viscid  substance  which  had 
floated  by  its  means  would  fall  into  the  liquor  if  it  was  not  skimmed  off.  This  is  done 
sooner  or  later,  as  the  brewer  wishes  the  fermentation  to  continue  or  to  cease. 

If  he  is  desirous  of  continuing  the  fermentation,  he  will  sometimes  beat  badk  the 
yeast  into  the  liquor,  and  mix  them  together,  which  operation  is  termed  rousing.  If  he 
wishes  to  check  the  fermentation,  or  considers  it  sufficient,  he  will  carefully  remove 
the  yeast  by  skimming  it  off  to  preserve  it  for  another  brewing.  As  soon  as  the  head 
af  yeast  ceases  to  rise  the  first  fermentation  is  complete. 

8182.  Whan  the  yeast  is  first  added,  the  wort  is  tui&d,  and  has  scarcely  any  degree  of 
traosparenoy ;  but  as  the  fermentation  advances,  a  gradual  deposition  of  opaque  mattei 
takes  place,  and  the  liquor  becomes  comparatively  transparent,  as  well  as  specificalli 
lighter,  in  consequence  of  the  spirit  produced. 
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3188.  During  the  fermenUUion  in  the  tub  ike  temperature  of  the  Uquor  ecnHmut  te  mertMSj 
till  it  be  a  few  decrees  wanner  than  when  it  was  first  put  in,  but  the  precise  inoreaai 
depends  partly  npon  the  temperature  of  ihe  liquor  at  the  beginning,  partly  upon  the 
quantity  of  it,  and  partly  upon  the  heat  of  the  weather.  In  Tery  laige  breweries  it  is 
said  to  rise  even  12°  or  16°,  but  perhaps  not  a  third  of  this  in  priyate  breweries. 

3134.  Any  eudden  check  to  the  fermenUOUm  is  very  injurioutt  often  occasioning  a  cloud* 
iness  in  the  beer  which  nothing  can  remove,  and  this  same  thing  happens  by  a  change 
in  the  weather ;  such  alterations  will  affect  small  quantities  mubh  more  than  large  ones, 
and,  therefore,  changes  will  be  serious  in  small  brewings  that  will  not  be  much  felt  in 
those  on  a  great  scale. 

3135.  A  few  farther  remarks  on  the  d^ficuUies  of  this  process  or  part  of  the  art  may  be 
useful.  The  smaller  the  quantity  of  wort  to  be  fermented,  the  less  is  the  heat  excited  by 
the  process,  and,  consequently,  the  slower  the  fermentation.  If  the  fermeotation  does 
not  begin  soon  enough,  or  is  too  languid,  the  fault  may  lie  with  the  yeast,  which  may 
be  in  too  small  quantity,  or  its  quality  may  not  be  good,  in  which  latter  ease  it  may  be 
necessary  to  procure  some  from  another  brewery,  though  this  is  an  evil  that  should,  if 
possible,  be  avoided.  If  the  quantity  is  too  small,  more  may  be  added,  from  which  liitle 
inconvenience  can  arise  compared  with  that  of  an  imperfect  fermentation.  Sometimes 
sifting  a  little  flour  of  malt  all  over  the  surface  is  of  use.  Too  languid  a  fermentation 
may  also  be  owing  to  the  temperature  of  the  wort  not  being  sufficiently  high :  in  that 
case  plunging  a  pail  full  of  boiling  water  partly  into  the  wort  will  raise  its  temperature. 

If  the  quantity  of  yeast  be  too  great,  or  the  temperature  of  wort  too  high,  the  ferment- 
ation will  go  on  too  rapidly,  and  there  will  be  danger  of  its  passing  into  the  acetous 
stage :  when  this  is  the  case,  everything  should  be  done  that  will  check  the  fermentation 
by  cooling  or  otherwise.  A  pail  of  cold  water  plunged  into  the  wort  may  be  tried ;  the 
doors  and  windows  may  be  thrown  open.  Too  much  yeast  is  liable  to  render  the  beer 
what  is  called  yeast  bitter.  I^igh-dried  malt  does  not  ferment  so  readily  as  pale  malt, 
since  the  starch  has  become  a  little  altered. 

3136.  With  respect  to  the  extent  to  which  the  fermentoHon  is  to  be  carried^  this  will  depend 
upon  the  kind  ot  liquor  to  be  brewed :  in  ales  it  is  not  desirable  that  all  the  saccharine 
matter  should  be  decomposed  and  converted  into  alcohol,  because  they  require  other 
qualities  besides  strength ;  it  is  requisite  that  they  should  have  a  certain  degree  of 
sweetness  and  viscosity ;  therefore  the  fermentation  must  be  stopped  before  all  tliese 
are  destroyed.  On  the  contrary,  in  porter,  which  may  be  called  a  dry  malt  liquor^ 
sweetness  is  not  wanted,  and  the  fermentation  is  carried  to  a  greater  length. 

Since  alcohol  or  spirit  is  lighter,  bulk  for  bulk,  than  water,  it  is  evident  that  the  more 
spirit  there  is  produced  by  the  fermentation,  the  lighter  the  wort  which  is  fenn(>nting 
will  become ;  this  lightness,  which  marks  the  quantity  of  alcohol  produced,  and,  ui 
course,  that  of  the  saccharine  matter  altered,  is  caUed  by  the  brewers  attenuation ;  and 
when  Uiey  speak  of  the  attenuation  being  carried  far,  they  mean  that  the  decomposi- 
tion of  the  saccharine  matter  has  been  effected  so  mnch.  The  weight  or  specific 
gravity  of  wort  is  greater  than  that  of  water,  just  in  proportion  to  the  addition  of  the 
malt  extract ;  hence  the  brewer  has  a  mode  of  measuring  this  strength  by  means  of  an 
instrument  called  a  sa£charometer,  and  by  the  same  instrument  he  can  determine  whetth 
er  he  has  carried  the  fermentation  as  far  as  he  ought,  by  ascertaining  how  much  lighter 
it  has  become.  This  brings  scientific  brewing  to  a  much  greater  degree  of  certainty 
than  it  could  attain  without  the  use  of  this  instrument,  which  is  now  universally  em 
ployed  in  this  country  by  professed  brewers. 

But  in  private  brewing  a  small  difference  in  the  strength  of  malt  liquors  is  of  less 
importance  than  in  a  manufactory,  where  a  great  part  of  the  profits  may  turn  upon  it 
Neither  is  it  to  be  expected  that  this  practice  could  be  employed  generally  in  domestic 
brewing ;  and  therefore  we  have  not  introduced  the  description  of  the  instrument. 

3137.  Nothing  positive  can  be  said  with  respect  to  the  length  of  time  during  which  the 
fermentation  of  ale  lasts,  because  it  varies  considerably  acooroing  to  the  heat  of  the 
weather,  and  the  degree  to  which  the  wort  has  been  cooled  down.  In  ordinaiy  domes- 
tic brewing  it  is  generally  completed  in  from  twenty  to  twenty-four  hoiirs ;  but  may 
sometimes  require  two  or  three  days.  In  Scotland,  in  the  great  breweries,  they  ferment 
▼ery  slowly ;  for  ten  or  twelve  days,  and  even  a  fortnight  or  three  weeks,  which  is 
considered  by  some  as  a  good  practice. 

3138.  A  srnaU  quantity  of  sugar  is  aided  to  the  malt  by  some  brewers  when  they  con- 
sider the  natural  sugar  of  the  malt  not  sufficient.  This  proves  sometimes  a  usefid 
addition,  and  serves  to  increase  the  strength  of  the  liquor  without  the  risk  of  nmning 
lEto  the  acetic  state. 

SuBSBCT.  5. — Cleansing  and  Barrelling, 

3139.  When  the  fermentation  appears  to  have,  in  a  great  measure,  subsided,  by  not  throw- 
ing up  any  more  yeast,  it  will  still  go  on  for  some  time,  but  in  a  much  more  quiet  and  less 
obvious  manner,  a  few  bubbles  of  gas  rising  occasionally.  The  liquor  cannot  become 
quite  clear  so  long  as  this  is  the  case,  since  loose  particles  of  the  dregs,  or  subsided  yeasi^ 


BBBWINO*  W] 

Will  continue  to  Hoat  about.  There  is  still  some  fenneutable  matter  remaining  in  the 
liqaid  ;  and  the  continaance  of  a  languid  fermentation  would  soon  cause  the  ale  to  run 
into  acidity  if  the  wort  were  suffered  to  remain  in  the  Yat ;  the  yeast  which  had  risen 
to  the  surface  would  subside  to  the  bottom,  where  part  of  it  would  be  dissolved  by  the 
aikirit  of  the  beer,  and  it  would  communicate  an  unpleasant  bitter,  which  is  termed  by 
the  brewers  y€ast  biUer. 

3140.  A  secend  fermentation  is  therefore  ntceeetuyt  to  get  rid  of  the  remaining  ferment** 
ble  matter ;  and  this  process  is  performed  in  casks  or  barrels,  into  which  the  new  malt 
liquor  is  no^  transferred  from  the  fermenting  tun.  This  seoond  slow  fermentation  is 
by  the  brewers  termed  cUansiTig,  because  the  beer  seems  to  be  cleansed  of  much  foul 
matter,  which  consists  chiefly  of  mucilage  and  exhausted  ferment,  part  of  which  subsides 
to  the  bottom,  under  the  name  of  dregs  or  lees. 

3141.  As  the  yeast  works  out  of  the  casks^  it  leaves,  of  course,  a  vacancy,  which  must 
be  filled  up  daily  by  beer  reserved  from  the  fermenting  tun  ;  and  when  the  discharge  of 
froth  has  ceased,  or  nearly  so,  which  will  be  in  about  a  week,  more  or  less,  the  bungs  are 
to  be  put  in,  and  well  secured.  A  slight  fermentation  continues  for  some  days  in  the 
closed  cask ;  when  this  has  ceased,  the  feculencies  begin  to  subside,  leaving  the  liquor 
quite  bright  and  clear. 

3142.  Transferring  liquor  from  one  vessel  to  another,  termed  by  the  brewers  rackingt 
always  forms  a  considerable  check  to  fermentation,  by  getting  rid  of  the  sediment,  or 
lees,  which  contains  a  great  deal  of  the  ferment.  In  this  case,  if  the  quantity  of  the 
liquor  in  the  fermenting  vat  be  so  considerable  as  to  fill  several  barrels,  it  is  evident  that 
the  temperature  will  be  reduced  by  its  being  divided  into  portions ;  and  in  cold  weather 
this  check  is  sometimes 'too  considerable,  since  it  is  necessary  that  the  fermentation 
shall  still  go  on  slowly  in  the  barrels.  When  this  is  the  case,  brewers,  a  little  before 
racking,  rouse  or  stir  up  the  yeast  and  wortf  to  revive  the  expiring  fermentation,  or  even 
add  a  little  yeast.  "^  • 

3143.  If  all  the  previous  processes  have  been  well  managed,  the  beer  itself  trill  absorb  ail 
the  earbonic  add  gas  that  is  generated  in  ths  enclosed  cask,  which  will  be  retained  by  the 
drink  from  the  mechanioBl  pressure  to  which  it  is  subjected ;  and  this  will  constitute 
that  appearance  of  briskness  which  beer  should  have  when  just  drawn,  a  property  owing 
to  the  sudden  disengagement  of  the  gas  which  has  been  pent  up  in  the  liquor.  While 
remaining  in  this  state,  the  barrels  should  occasionally  be  examined  by  opening  the  vent- 
peg  a  little,  lest  the  gas  should  collect  in  too  graat  a  quantity,  when  the  barrels  might 
burst,  an  accident  which  has  been  known  to  happen.  % 

8144.  In  a  few  months  ale  is  generally  fit  for  use,  though  some  is  kbpt  for  a  whole  year 
before  it  is  vunk ;  and  it  continues  to  improve  all  that  time,  provided  it  has  strength  or 
body  enough,  and  it  is  kept  sufilciently  cool  to  prevent  its  passing  into  the  acetous  fer- 
mentation. The  slow  fermentation  is  some  security  against  this,  since  any  change  can 
be  more  easily  watched. 

3145.  It  is  essential  that  a  certain  portion  of  the  saccharine  matter  shall  remain  unfer- 
mented,  that,  by  its  slow  fermentation  while  keeping,  the  liquor  may  be  fed,  as  it  is  called  ; 
that  is,  supplied  with  slow  and  gradual  additions  of  alcohol  and  of  carbonic  acid,  to  pre- 
vent that  flatness  and  heaviness  which  would  ensue  from  the  loss  of  the  latter  principle. 
Should  it  happen  that  the  beer  appears  to  ferment  too  much  after  being  barrelled,  an- 
other racking  may  be  found  necessary.  By  repeated  rackings  the  fermentative  matter 
may  be  got  rid  of,  and  such  beer  at  last  become  clear  and  transparent ;  it  may,  if  bot- 
tled, remain  for  years  without  coming  up,  as  it  is  technically  called.  The  object  of  the 
brewer  should  be  to  produce  an  agreeable  beverage,  distinguished  not  so  much  for  abso- 
lute strength,  or  quantity  of  alcohol,  as  for  colour,  flavour,  transparency,  liveliness,  and 
power  of  keeping  for  a  long  time. 

3146.  //  is  essential  that  the  casks  shall  be  kept  well  closed^  to  prevent  the  escape  of  the 
fixed  air  that  is  formed,  and  the  access  of  common  air.  We  have  stated  that  the  slow 
fermentation  in  the  casks  is  useful  in  forming  continual  small  quantities  of  carbonic  acid 
gas,  and,  as  this  is  absorbed  by  tho  beer,  the  latter  is  always  saturated  with  it ;  likewise, 
what  little  vacant  space  there  may  happen  to  be  in  the  cask  above  the  beer  will  be  com- 
pletely filled  with  the  gas,  even  a  little  condensed,  which  will  prevent  more  from  being 
liberated,  or  even  formed,  because  there  is  no  space  for  it  to  expand  in,  on  which  ac- 
count the  slow  vinous  fermentation  is  long  kept  up,  and  so  long  as  this  does  exist  in  any 
degree,  the  acetous  cannot  begin ;  but  when  the  surface  of  the  liquor  is  exposed  to  the 
common  air,  the  carbonic  acid  flies  off  as  soon  as  it  is  formed,  and  room  is  thus  given  for 
the  formation  of  more ;  what  remains,  therefore,  of  the  vinous  fermentation  to  take  place 
is  soon  finished,  and  then  the  ace*oos  will  begin ;  in  other  words,  the  liquor  will  tuia 
Bour.  This  effect  may  be  easily  perceived  when  a  cask  is  tapped ;  for  the  beer,  brisk  at 
first,  after  a  time  gets  flat,  from  the  want  of  carbonic  acid,  and,  if  it  is  not  all  used  quickly 
enough,  what  remains  sours. 

Bottling,  the  most  perfect  mode  of  preserving  malt  liquors,  is,  in  fact,  like  putting  the 
liquor  into  very  small  casks,  where*  all  the  effects  are  exactly  simikir  to  those  just  de- 
seribed.     See  farther,  on  this  subject,  under  **  Bottling  Beer,"  Sect  X. 
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BBVEEA6ES  USED   IN   THE  BRITISH  ISLES. 


Sbct.  IV.— -peaoticjll  Diticnoirs  fob  bbbwiito 

9147.  Having  nou)  given  a  general  view  ofikose  sdentifie  prineipUe  upon  whick  the  art  tf 
brewing  should  be  conducted,  we  proceed  to  lay  down  such  plain  practical  directions  as  am 
necessary  to  be  attended  to.  We  have  alreadjrpointed  oat  how  mach  brewing  requires 
the  knowledge  of  its  theory ;  but  it  would  be  difficult,  perhaps  impossibte,  to  draw  from 
the  mere  theory  of  an  art  the  best  modes  of  practice,  since  these  have  been  the  resnJI 
of  long  experience,  not  by  one  only,  but  by  various  persons.  The  following  practical  di- 
rections have  been  drawn  from  the  best  sources ;  but  we  have  already  stated  that  no 
rules  can  be  laid  down  that  can  serve  as  infallible  guides  in  all  cases ;  and  hence  we 
would  reconmiend  the  attentive  perusal  of  the  previous  section.  But  as  there  may  be 
many  persons  who  may  wish  to  brew  their  own  beer,  without  having  leisure  or  inclina- 
tion to  pay  so  much  attention  to  the  theory  as  may  be  required,  we  have  endeavoured  to 
render  this  section  as  complete  a  guide  as  possible  by  itself 

SvBSflCT.  l.-'^EzpiamUion  of  Technical  Terme. 

8148.  In  every  trade  there  are  some  terms  peculiar  to  it,  consisting  of  the  names  of  parts 
of  the  apparatus  used,  or  of  particular  operations.  These  terms,  called  techmeal,  are  fre- 
quently unintelligible  to  those  not  belonging  to  the  trade,  and  throw  a  sort  of  mystery 
over  the  whole  practice.  This,  which  is,  perhaps,  in  some  degree  unavoidable,  impedes 
considerably  the  diffhsion  of  knowledge  by  creating  a  kind  of  cant  language,  which  is 
somethnes  resorted  to  for  the  purpose  of  concealing  the  processes. 

8149.  //  is  very  desirable  that  these  terms,  often  very  unmeaning,  should  be  employed  as 
little  as  possible ;  but  in  the- mean  time  we  propose  to  translate^ the  brewer*s  into  the  or- 
dinary language,  or,  in  other  words,  to  give  an  explanation  of  their  technical  expressions. 

Liquor.— Tiua  v§  always  the  bnwor*i  term  for  w»- 
tar^^  word  which  he  noTer  usee. 

Pale  matt.— Malt  which  hat  been  ezpoeed  to  alight 
heat  onlj  in  the  kiln. 

Aniber  malt.  —  Malt  which  hae  been  expoeed  to  a 
degree  of  heat  somewhat  pireater. 

Brmm  malt. — Malt  which  has  been  dried  su  mudi 
as  to  change  the  colour  of  the  gnin  a  little. 

PaUtU  Mott.— Malt  that  has  been  roasted  like  coffee. 

Slact-dried  sialr.— Malt  which  has  been  dried  in  the 
kila  lees  than  osnal. 

Orut.— Malt  that  has  been  groand  for  mashiy. 

Goods.— Tht  brewer's  term  for  tho  ground  malt  in 
the  mash-tab. 

Jfefiewed  motf.— That  which  has  been  exposed  to 
the  air  for  some  time,  and  which,  eonsoqaently,  has 
imbibed  soaae  water  hrgromelrically,  in  conur»-dtstinc- 
tion  to  that  which  is  n«sh  from  the  kiln- 

Backs  are  large  vessels  of  any  kind  intended  to  hold 
wort.  The  term  is  probably  a  comptioi  of  the  French 
kaaue,  which  signines  the  same  thing. 

lAqwfr  baeJL—Th^  water  cistern  to  anpply  the  brew- 
ety. 

lAfsot  copper  —Coppn  fat  heating  water. 

Wort  coyper.— Copper  for  bailing  the  woit  and 
hops. 

Math  toHj  or  tub  — Yeoel  for  infusing  the  malt. 

Maokiag  oar«.-~StiekB  for  stirring  up  the  mash. 

Maehdng  maekuue  are  used  in  great  breweries  for 
stirring  the  mash. 

Tap-tree.— A  wooden  shaft  for  stopping  the  hole  in 
the  bottom  of  the  nu»h-tub. 

Setting  tap. — ^Letting  oflfthe  sweet  wort. 

Under  oaek. — Venel  to  reoeiTe  the  wort  when  let  off 
frtna  the  mash-tub. 

Bop  back.— Tho  fint  veeeel  for  the  wort  to  cool  in, 
ithers  the  wort  is  dimioed  from  the  hops.  This  is  also 
sometimes  called  the  Jack  back. 

Coolers.— Votaol»  to  cool  the  wort  in. 

Oyle  tun,  (he  fermentiMg  tan,  or  fermentmg  t*A.— 
The  vesael  in  whidi  the  fermentation  is  oanied  on. 
This  is  also  called  the  morkutg  ten,  and  by  iho  great 
hrewen  squares,  from  their  fbm. 

Pitckutg  the  woft.— Setting'  the  wort  to  ferment ; 
applied  partieulariy  to  the  degree  of  heat ;  as  pitching 
atW. 

ITeriMtf'.— Fermenting. 

Stomath.—A  strange  cant  term  used  by  the  woik- 
men  for  the  spirituoas  odour  pereeired  in  fenaenta* 


Sparging. — SprinUinc  hot  water  on  the  grains,  to 
tain  more  wort  after  the  lint  has  been  taken. 
JlOiieiw.— Vessels  to  norivo  the  yeast  that  drtias 


I  fVom  the  barrels ;  this  name  is  also  applied  to  the  so|^ 
pons  of  the  barrels. 

Store  vats. — Large  ressels  for  keeping  malt  Lqwi 
to  enpply  customers  from. 

Entire  ^2e«.— When  there  ia  only  one  kind  of  beei 
from  the  same  malt. 

Parfif  gylss.—k.  name  used  by  the  ezeiss  for  makicv 
two  kinds  of  beer  fnm  one  malt. 

A  gjfle  of  beer.— Tho  whole  quantity  made  at  one 
brewmg. 

BUnked^A.  spades  of  aoetUleatioB  to  which  bear  m 
liable. 

fbf tfd.— -When  specks  of  white  mould  form  in  tha 
wort  as  it  is  oodjnjr. 

Vea«<*6tller.— When  too  much  yeast  has  been  osed, 
and  the  beer  is  rendered  Boa  Utur. 

RuehiMg. — lYmnsferring  beer  from  one  cask  to  an- 
other, to  get  rid  of  tha  lees  or  sediment. 

Lengths. — A  term  used  by  the  brewer  to  expwaa 
the  whole  quantitj  of  one  kud  of  ifort  made  Cram  ■ 
certain  quantity  of  malt. 

Making  up  I«^(As.— Making  up  the  whole  quantity 
of  beer  of  a  oertain  strength. 

CesMN^  iQi.— Beginning  to  foittent  again. 

CUansvsg. — ^The  second,  or  dow  fomentatioa  that 
beer  undergoee  in  barrels  before  it  is  finally  put  into 
the  casks. 

BMtnds. — Large  yasala  like  h^gaheads,  in  whidi 
brewers  transfer  the  porter  from  the  fermenting  sstSi 
to  undergo  the  dow  fermentation  prsrious  to  its  being 
put  into  the  store  rats. 

Attetmatiim  is  tha  eoaraidon  of  the  ao^  of  tba 
mdt  into  spirit,  and  the  aonseqnent  redndaea  of  tha 
spedfie  gravity  of  the  fluid  in  the  fermenting  tub  firon 
'this  change. 

Briskness  of  tHoer  bear  ia  that  alate  ia  which  there 
is  a  quantity  of  carbonic  acid  tmuijnuBaud  in  it,  which 
flies  off  when  exposed  to  the  air. 

Flatness  is  the  want  of  the  last  quality. 

Heavinees  seems  to  be  tha  same  thing,  bat  with 
mora  dcohd. 

fitting  means  a  slight  fermentation,  by  whidi  tha 
beer  becomes  again  turt>id. 

Feeding  the  beer  is  managfng  so  that  then  shall  be 
sooM  saocharina  left  to  oaasa  a  slight  ferBMntaiieo, 
which  irires  an  addition  of  alcohd  and  carbonic  add. 

Koun^.— Stirring  up  the  beer  so  as  to  exdte  tha 
fermentation. 

Heat  at  mhieh  the  ««•  ts|N«cAai.— The  tamparatoia 
at  which  the  formontation  is  begun. 

Xef  Mm.— Water  which  has  been  puf  to  thesraina 
after  all  the  wort  haa  been  mn  off,  to  be  uaad  for  a 
other  brewing  iaataad  of  wntar  ale 


SuBBBCT.  ^.-^Description  of  the  Vessels  and  Instruments  used  in  Brewing. 

8160.  There  are  certain  velssels  required  in  every  brewery ;  but  tho  exact  kind  wit 
depend  partly  upon  the  opulence  of  those  who  brew,  and  partly  upon  the  scale  on  which 
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(be  operationa  •>«  to  be  caniad  mi.  WhMi  eeoirainj  te  mK  ao  mnch  an  abject  a«  ta 
hare  eTerrtbiof  Terf  comjiett,  considerable  iDgeniiity  mi;  be  employed  in  HUtng  op 
the  brewhouse,  for  which  mao;  hinU  ma;  be  obuiaed  rrnni  ibe  practice  of  proresaioaal 
bfewera.  In  Muller  cataUiahnMMa  nwra  ainple  apparatna  will  be  Tound  suHlcieni,  and 
in  many  casea  it  may  be  an  important  contideratioo  to  reduce  theae  to  the  greatest  aim- 
plicit;  pouible,  and  to  show  with  how  little  expeuie  and  trouble  brewing  niay  be  eflecl 
ed.  The  aeieral  modea  haie  their  pBitieuiar  advanteges,  and  every  individual  must 
chooae  the  atyle  of  the  Tarioue  ImFdements  which  best  suit  his  circumstanceB  and  eon- 
Tenience.  In  our  deacription  of  the  apparatna,  we  shall  include  the  cheapeA  as  well  as 
the  raoM  complete  kinds  for  private  brewing. 

3161.  Copper. — The  water  is  heated  in  a  copper  fixed  for  the  purpose,  if  the  brewior 
be  on  a  tolerable  scale,  or  in  a  portable  one  if  the  Fig.Sia, 

brewing  be  very  small ;  in  short,  the  aiie  of  the  cop-         y 
per  must  depend  upon  the  extent  of  the  establish-     /'/ 
ment,  and  what  is  required.     Fig.  MS  is  a  copper 
set  of  the  smallest  kind,    la  the  best  arranged  brew- 
eries, the  copper  and  resenoir  of  water  are  placed    \i  ,, 
at  ibe  upper  part  of  the  building,  for  the  convenience    f_ 
of  tbe  liquids  descending  lower  and  lower,  from  one 
stage  of  tbe  procesa  to  another,  thus  avoiding  the 
labour  of  raising  ibem  up.     But  tbia  gntt  eonve- 
nience,  the  advantage  of  which  will  be  easily  com' 
prchended  in  following  the  various  parts  of  the  brew- 
ing processes,  csnnot  always  be  obtained ;  and  tlie 
roode  of  arranging  Uie  vessels  msst  depend  very  I 
much  opon  tlie  situatioa.     There  ia  sotnetinoes  con- 
siderable difficulty  in  preventing  the  contenta  of  the 
copper  from  burning,  which,  if  it  should  happen,  will 
give  a  disagreeaUe  tasle  to  the  beer;  an  improve- 
ment has  been  employed  in  great  breweries,  of  boil- 
ing by  means  of  steam,  which  obviates  this  inconvenience. 

SI63.  Tkt  na*k  tui,  or  (uit.— This  is  tbe  vessel  which  ia  to  hold  all  the  pound  n 


r  grist,  and  water  enough  to  make  the  infusion 
sweet  wort  for  ale.  It  should  be  large  enough  to  hold 
the  whole  of  the  wort  of  which  the  Je  is  made,  and  all 
tbe  malt ;  there  should  likewise  be  room  enough  be- 
sides to  mash  in,  whirh  requires  at  least  five  or  six 
inches  in  depth,  that  is,  the  liquor  should  nut  reach 
above  live  to  six  ioches  from  the  edge  of  the  mash-lob. 
It  is  generally  made  of  wooden  staves  fixed  by  hoops  of 
iron  or  wood,^,  B60,  or  a  porter  barrel  may  be  sawn 
in  two  to  make  lliis  and  the  fermenting  tub.  All  that  Ls 
essentially  necessary  is  to  have  a  tiib  or  other  vessel 
capacious  enough  lo  bold  the  malt  and  water  to  be  in- 
liued,  with  s  contrivance  at  the  bottom  to  let  ofTthe  in- 
liision,  or  sweet  wort,  into  anolber  vessel.  For  this 
purpose  some  have  a  cock  fixed  near  the  buttom ;  but 
in  cheaper  apparatus  a  spigot  and  faucet,  a  b,fig.  661,  is 
found  sufficient  for  those  who  cannot  aHbrd  the  iilher. 
This,  in  tbe  common  one,  is  merely  driven  tight  into  the 
tun,  and  the  peg  takes  out :  but  tliis 
simple  contrivance  has  several  dcfecls 
which  a  cock  is  free  from  :  the  wood  is 
apt  to  swell  with  the  hot  liquid,  and 
then  can  sesrcely  be  moved ;  also,  in 
attempting  to  draw  off  the  wort  it  will 
sometimes  issue  suddenly  and  scald  the 
operator.  An  improvement  is  lo  have 
a  screw  cat  upon  the  faucet,  as  at  i. 
Sometimes,  lo  keep  back  the  grains,  a 
iNukei,  ;,  is  placed  within  the  mash- 
tab,  iulo  whiet.  the  spigot  and  faucet  is 


I<f,.*M. 


bole  in  tbe  lower  part  of  the 


iiu  .. 
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Btf*,  wtfrf  wi—iyJhiiiAjMH,  itltaMlflwii^:  iHih 


tbt  wurT  off  tlln>ilsh.     Idio  tliii  bi,la  rm'  l  ttiek  ralM  tti«  ttftrttt  t,  >  ^kH  or  (mi  lowr  I^H  tb*  tub  U- 
hiih,  nd  a^vt  two  TDflhH  thick.  >nl  taprreil  tta  iSnoi  ri^hi  iDchfw  opwird  *t  Iho  bhT  that  pit' inlo  tb< 

Wy  n  E^Itlip  bondlA  of  flu  btrtti  nr  huLh,  A  frinw  ma^  Jo),  ibnul  hkif  the  hollt  of  n  birrh  broom,  nnil  wcif 


BBVEAAflEa    DSBB  IN   TBE   BBtTIBH    tSLEB. 

I  <d  Ilw  oiak  iKngfk  Uw  bbdi  <iiM  thi  hols,  ud  Uni  iMt  k 
■lultka  bud)  nmuiwith  [hi  nick  whim  jaaiiti  it  uphikl  af 

-J II ^„   w«ifhiBt  IhrM  «  (oui  poondh  lo  ilip  nu  Iki 

•B  Uli  binh.    Some  DukD  •bift  with  lb*  tm  ba 

in.  111*  fidkrwing  meUicid  mxy  )n  omptojid:  T.t«  >  tod  v 
husJ,  n  lliD«l  uj  •ood  ^  l<i  It  ba  K  loot  in  Iws  knier  Ihu 

A  elm  npun  il,  and  b;  ili  •ptiug  ii  will  hold  it  up  uj  twickt 
thoiiKh  u  old  omtiiTincii,  ii  ona  which  would  aaml^ 

Ftg'iSA.       ~  «ln7,'biiWniliiU»iilatliDioff  thawwlKlli^t^!"'        ""^       '*'''*' 

SIM.  Some  recommend  Tor  a  maah  tun  a  Teasel  maile  in  tbe  rullowing  manner :  A 
•  wouden  vessel,  a  h,  fig.  5G3,  is  provided  witb  a  double  boltom,  tbe  uppennost  one  being 
-  pierced  with  holes.  A  pipe  or  Irough,  *,  goes  down  from  tbe  top 
to  tbe  space  between  (he  two  bottoms.  The  grist  being  put  into 
the  masTi  lun,  water  of  the  proper  beat  is  poured  into  the  pipe,  and 
It  descends  into  the  space  between  c  uid  d,  and  then  ascends,  by 
bydrostBtic  pressure,  through  the  holes  in  the  uppermost  bottom, 
c,  and,  coming  into  eontact  with  the  grlBt,  floats  it,  as  the  latter, 
'»  when  dry,  is  specifically  lighter  thaii'water.  In  no  great  length 
of  time  the  water  begins  to  be  absorbed  by  the  malt,  wbtcb  then 
falls  down.  Tbe  use  of  the  two  bottoms  is.  that  the  wort  may 
pass  down  into  the  space  between  them,  anil  be  drawn  off  clear, 
dnd  the  water  is  introduced  below  the  mslt,  instead  of  (he  top,  to  aroid  pressing  the 
malt  into  the  holes  of  the  double  bottom,  and  thus  choking  them  up.  Tbe  mashing  tun 
is,  in  generali  a  litUe  wider  at  lop  (ban  at  the  bottom,  though  some  prefer  the  conirary, 
that  is,  widest  at  the  bottom,  to  prevent  the  grist  from  being  compressed :  it  need  not 
be  quite  so  deep  as  it  is  wide  across.'  The  holes  in  tbe  false  bottom,  if  in  wood,  ^ould 
be  burned  with  a  hot  iron,  and  not  bored,  and  should  be  a  little  conicali  that  is.  wider 
below  than  above.  The  diameter  of  the  holes  at  the  upper  part  should  not  be  above  an 
eighth  of  an  inch. 

oliij  <>(  ih*  sraina  ctf  malt  will  cat  thnof  h  Ihs  lioln  m  tlH  f>l« 
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■  bigb  enough  to  admit  of  a  tub  standing  under  the 

■  mashing  tun  to  receire  the  wort ;  but  it  should  not 
I  be  too  high,  or  it  will  increase  the  labour  of  lining 
/(  up  the  water. 

/  3167.  A  thaOovt  (ui,  rn/fcd  an  under-bacli,  c,fig. 

G5G,  is  placed  below  the  mashing  lun  for  the  wort 
to  run  off  into  when  drawn  from  the  grains.    Its 
I  size  is  proportioned  to  thnl 

1     of  the  mashing  tun.      It  is 
i  best  to  be  large  enough  to 

-  J— 1—  holdallthewortofoneroash- 
it  be  cooled  by  being  transferred  into 
.oiling.  But  some  make  shill  with  it  of 
smaller  sixe,  and  collect  tbe  wort  into  the  fermenting  vat,  until  it 
can  be  boiled.  In  small  brewings  a  good  sized  washing-tub  will 
do  very  well. 

3ies.  A  moiA  ilirrtr,  fie.  656,  is  a  stick  rather  laiger  and 
stronger  than  a  broomstick,  with  two  or  three  small  pieces  of 
woodi  tight  or  ten  inches  long,  put  through  the  lower  end  of  it 
and  slit^king  out  on  each  side.  Tbree  or  four  slicks,  of  the  size 
of  broomsticks,  may  be  also  useful  occasionally  in  stirring. 
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dMmuAtn*.  Batif  thehrt«uif  fa  mooond  to  be  done  with  onlr  two  maihtnfiy  aimlaytay  a  Wryr  gpai^tjij 
wr  water  in  the  iccond  mash,  then  t&e  cnpocity  of  the  muh-tub  mnet  be  dfhteen  ntlloni.  Fhm  theee  date, 
aaj  one  desiToae  of  brewiai^  xuj  eaatly  fix  upon  the  nxe  of  the  aneh-tab  when  ther  haTO  detanmaed  npoa  the 
iiuantity  they  intaod  to  brew  at  one  tine.    Thte  and  all  the  other  voeeeli  mmj  be  famished  by  the  cooper. 

3 159.  An  economical  mode  of  procuhnf  repeeb  for  a  amall  brewinf  is  the  following :  One  of  the  laxseet 
sized  casks  sold  at  the  wine  merchants  may  be  proearad ,  then  cut  oil  the  two  ends  abont  a  foot  deep,  which 
will  serve  for  coolers  ^  and  a  bottom  may  be  put  to  the  middle  piece  to  serve  as  a  mashl^  tab,  or  a  portal 
barrel  may  be  sawn  in  two  to  make  a  mashing  tub  and  fermenting  tab.  It  fa  important  that  the  heat  saoold 
be  prevented  from'eecaping  from  the  masbrtan,  and  it  shoald  theref<n«  be  kept  covered  with  thick  wooUan 
0loths,  or  some  lid  of  a  noo-conducting  kind. 

3160.  Coolers  are  flat  tubs,  trays,  or  other  vessels  for  the  purpose  of  •ooling  the 
wort  before  it  is  fermented.  In  small  brewings,  common  washing-tubs  will  do  tolerab^ 
well.  Since  the  quicker  this  operation  is  performed  the  better,  there  ought  to  be  sui^ 
ficient  provision  made  of  these  before  the  brewing  commences,  that  as  much  suriaoe 
may  be  obtained  as  possible :  the  fermenting  tun  may  serve  for  one. 

3161.  In  considerable  breweries  the  coofars  consist  of  shallow  dstems  made  of  R^.  ^57, 

boards  well  jointed,  with  sides  raised  aboat  ten  inches  all  round ;  and  the  wort  is  ^^^~- 

pat  into  U&ese  only  about  two  inches  in  depth ;  asreral  ef  these  are  placed  at  some 
distance  above  each  other ;  often  in  the  upper  part  of  the  :»ai]ding  the  sides  ore 
constructed  with  boards  placed  in  the  manuqr  of  a  Venetian  blind,  so  that  the  air 
has  a  free  passage  through  the  building.  In  some  cases,  where  there  is  a  great 
command  of  water,  they  make  the  wort  traverse  a  pipe  bent  or  twfated  in- form  of  a 
distiller's  worm,  or  in  any  other  convenient  mode,  which  fa  planed  ia  a  cistern  of 
odd  water.  In  one  brewery  they  have  long  used  an  apparatus  consisting  of  three 
concentric  ejUnitntfig-  997 ;  a  stream  of  cold  water,  pumped  up  from  a  well,  passes 
throngh  the  inner  one,  and  also  between  the  two  outer  ones ;  the  intermediate  cjiiiif 
der  eonvevs  the  wprt,  which,  being  every  way  suTTOunded  by  cold  water,  is  sooa 
oooled  without  being  expoeed  to  the  air. 

In  domestic  brewing  such  ingenious  methods  are  seldom  or  never  used ;  but  as  coot 
log  the  wort  is  often  a  matter  of  considerable  difficulty  where  the  space  is  limited,  it  is 
a  proper  subject  for  the  exercise  of  invention.  The  ordinary  method  is  to  get  together 
all  the  large  shallow  tubs  or  other  vessels  that  are  at  hand ;  but  in  private  brewhouses 
of  a  superior  kind  shallow  fixed  cisterns  are  used. 

SIM.  Can  tkould  be  taken  tkai  the  eooUrst  and,  indeed,  mU  tke  veueU  emplaned  in  Wewingi  •'*  perfectl§. 
deoMt  as  the  least  acidity  or  mouldiness  remaining  from  a  former  brewing  is  almost  sure  to  inoculate  the  woet 
and  spoil  the  beer.  To  ensure  this,  merely  washing  thein  with  hot  water  is  not  always  sufllcient,  particularly 
if  they  have  laia  by  without  being  used  for  an^  length  of  time.  It  will  thea  be  necessary  to  emjdoy  some  soW 
stance  that  will  neutralize  and  destroy  «ny  acid  matter  that  may  remain,  such  as  potashi  soda,  or  lime. 

3163.  The  fermeiUing  or  working  tuHf  or  vat,  in  which  the  ale  is  fermented  or  worked, 
the  brewers  often  call  the  gyle  tun.  Ia  a  complete  brewhouse,  this  is  a  large  tub  kept 
on  purpose.  In  brewing  on  a  small  scale,  any  tub  will  do  that  is  clean,  strong,  and 
large  enough  to  hold  ale,  and  have  room  to  spare  for  the  head  of  yeast.  A  cask  deprived 
of  its  head  may  sometimes  serve  as  a  fermenting  tun  for  the  ale,  and  the  small  beer 
may  be  fermented  in  the  mash-tub. 


In  brewing  on  a  great  ecale,  it  ie  supposed  that  the  loas  of  a  eertain  quantity  of  alcohol  which /escapes  with. 
the  carbonic  acid  daring  the  fermentation  is  an  object  worth  attending  to,  and  eontrivanoee  have  been  nivented 
for  fermenting  in  closed  vessels  to  prsvent  it,  and  even  for  preserving  the  alcohol  that  would  be  lost.  We  may 
just  mention  that  the  fiict  of  the  evaporation  of  the  alcohol  is  proved  t^  hanging  grapes  in  the  gas  as  it  escaped 
from  the  fermenting  tun,  by  which  they  acquired  the  taste  of  alcohol  as  if  they  had  been  preserved  in  brandy ; 
and  it  has  been  demonstrated  that  closed  vessefa  affoided  woits  somewhat  stronger  than  open  ones ;  but,  in 
private  brewing,  this  loss  from  fermenting  in  open  vessefa  must  be  eo  inconsiderable,  that  it  cannot  be  worth 
while  to  do  anything  more  than  to  cover  the  fermenting  tub  with  cloths. 

3164.  A  hair  sieve,  or  a  wicker  basket,  through  which  to  strain  the  beer  from  the  hops, 
must  be  provided. 

3 165.  A  light  pail  or  two  should  be  kept  for  brewing  only,  that  they  may  be  perfectly 
clean  ;  also  a  wooden  bowl  with  a  handle,  to  carry  liquor  from  one  vessel  to  another. 

3166.  A  tun  howl,  or  large  funnel,  through  which  to  put  the  liquor  into  the  barrels,  ia 
necessary. 

3167.  The  casks  for  containing  the  beer  must  be  of  a  size  suitable  to  that  of  the  family. 
The  longer  the  beer  is  to  be  kept  the  larger  the  casks  should  be,  as  it' thus  acquires 
strength ;  but  where  a  family  is  small  the  casks  ought  not  to  be  large,  as  they  would  be 
so  long  in  tap  that  the  beer  would  become  flat.  Casks  or  barrels  holding  eighteen  gal- 
lons are  most  convenient  in  general.  Each  cask  must  be  well  fitted  with  a  bung,  vent- 
peg,  &c.  These  casks  should  be  kept  very  clean,  and,  though  they  may  be  cleaned  by 
good  rinsing  if  not  very  foul,  the  only  peifect  mode  is  by  taking  out  the  heads,  so  that 
they  can  be  well  scoured  with  a  birch  broom  to  remove  a  slimy  matter  which  forms,  and 
which  rinsing  alone  will  not  remove.  This  is  generally  done  by  the  cooper,  botany  one 
may  soon  learn  to  do  it. 

The  iron  hoope  of  casks  should  lie  kept  painted,  to  pnaerve  them  from  rusting.  Immediately  after  they  are 
empty,  the  vent-peg  should  be  fastened  down,  and  the  tap-hole  stopped  with  a  oork  well  fitted  and  hammered 
in,  to  prevent  the  aocess  of  air,  which  would  soon  caose  the  mouldiness  to  grow,  and  spoil  tho  beer,  not  only 
of  one  brewing,  but  probably  of  several  successive  ones. 

3168.  Thermometer. — This  instrument  is  found  of  great  service  to  the  brewer,  and 
should  always  be  employed  where  accuracy  is  required.  It  will  be  found  particularly 
useful  to  those  who  have  not  had  much  experience  in  brewing,  and  who  are  unacqaaint» 
td  with  many  signs  and  symptoms  which  the  practised  brewer  avails  himself  of.    By  it 
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la  when  drawn  from  the  n 


Ik  prapOT  hwt  of  the  mash  is  regulated,  and  of  Ihe  w  

ton.    It  poiota  out  wbea  Uie  worts  is  tha  coolers  are  of  the  proper  temperature  to  befia 
the  ftrmenlatioii ;  and  it  maifci  the  progress  of  this  process  bj  the  inoreHS  or  dtmuD- 
tioD  of  the  heat.    For  this  poipoae  there  are  thermoTneten  of  freat  tenglh,  to  allow  of  ' 
■keir  coJDK  throu^  the  head  of  ^easi  into  the  von,  while  the  oeceMar;  part  of  tbe  scale 
la  above  the  froth. 

SuBeKcT.  S.—Coiufnuliim  cf  Iht  Breakoiiat. 

Sin.  fa  tmMll  ertailuliaiaiit,  if  brewing  is  perfonned  at  home,  the  warthonse  is  fre- 
fMntlj  also  the  brewhouse ;  but,  where  it  can  be  sflbiiled,  it  is  mueh  belter  to  h«*e  tba 
htewtaonM  a  separate  building, 

8170.  n*  compute  made  of  arroBfing  a  trewhiaite  ia  lo  hare  all  the  parts  so  disposed 
that  the  liquor  should  not  be  earned  from  one  place  to  another;  but  it  should  flow 
throDgta  pipes  b;  descent  in  the  various  stages  of  the  proccsBes,  so  as  to  occasion  as  lit- 
tle troubls  as  poaaible.  With  tbia  view,  the  water  cistern  shoiJd  be  in  the  highest  part 
of  the  baildjng,  and  below  should  be  the  copper;  then,  in  a  desoending  order,  ihe  other 
fese^B,  until  at  last  Ibe  beer  rnns  into  the  cashs  in  the  cellar.  Beer  ms;  be  conveyed 
to  any  distance  by  leathern  pipea  with  acrew  joints. 

3171.  The  tiluation  for  Iht  broBkoiue  should  be  airj,  and  detacfaed  from  the  house. 
ThNe  should  be  a  plentiful  snpjdy  of  water,  solt  if  possible.  It  is  desirable  to  separate 
the  ^aee  fi>r  boiling  and  mashing  from  that  for  cooling  and  fermenting,  to  prevent  the 
heat  of  the  boiling  from  aSecting  the  cooling.  A  yard  ia  best  for  oozing,  or  an  open 
ahed..  The  mash  tun  and  uoder-bsck  are  beat  above  ground  ;  it  is  a  bad  wajf  to  have 
the  latter  sunk  below.  The  coolers  should  be  large,  aud  should  conununicate  with  each 
Other.  Fans  or  refrigerants  are  nseM  for  driving  off  the  alesm  and  cooling  the  wort: 
this  will  also  protect  it  from  rnxineaa,  which  atillnesa  is  apt  to  promote.  The  ferment- 
ing tun  should  be  insulated,  and  not  tonch  the  wall  or  gronnd. 

3171.  In  ihe  great  braerriet,  the  various  apparatus  for  brewing  are  ingenioualj  con- 
trived, and  disposed  in  a  very  convenient  manner  for  operations  on  a  great  scale ;  but, 
few  of  these  being  applicable  to  domestic  brewing,  we  omit  entering  into  any  deacrip- 
tkm  of  them  as  foreign  to  the  object  of  this  work ;  recommending,  however,  a  vi^  to 
one  of  these  estsbliidtments  by  those  who  are  desirous  of  acquiring  an  enlarged  «n4 
oomprehensive  idea  of  this  manufactare. 


Buwura« 

copper,  supplied  with  water  from  a  cistern  above ;  h  is  the  mash  tun,  serred  with  water 
from  the  copper  by  a  pipe ;  c  is  the  under-back,  from  which  the  sweet  wort  is  pumped 
up  by  the  pipe  i  into  the  copper,  to  be  boiled  with  hops :  from  thence  it  is  run  into  iJbe 
cooler  e,  which,  when  the  brewery  is  considerable,  is  made  of  boards,  and  is  raised  upon 
atronff  supports.  When  of  the  proper  temperature,  the  wert  is  sent  iato  the  ferraeatinf 
ton,  /  by  means  of  a  temporary  trongh  placed  from  the  cooler.  Alter  the  feripentation 
is  OYcr,  the  beer  is  drawn  off  iato  casks  or  barrels,  and  put  int0  the  cellar. 

SuBsscT.  4. — OnpurehasiMg  tki  Materudsfor  Brewing j  and  the  Quaniitie^  required 
317i.  The  general  nature  of  the  several  materials  necessary  for  brewing  malt  liquor, 
namely,  malt,  hops,  yeast,  and  water,  have  beea  already  described.    A  few  words  raiy 
be  useful  on  the  mode  of  procuring  them. 

3175.  MalL—A9  much  of  the  quality  of  the  beer  must  depend  upon  that  of  the  malt, 
the  safest  plan  is  to  go  to  a  respectable  >dealer,  on  whose  judgn^nt  aifd  integrity  confi- 
dence can  be  placed. 

For  the  character  of  good  malt  vre  refer  the  reader  to  what  has  been  said  on  the  sub* 
iect  in  Section  Y.  It  is  best  to  buy  it  ungroond,  and  to  grind  it  at  home,  as  then  it  wili  be 
certain  not  to  be  adulterated.  It  is  cheapest  in  the  end  to  purchase  the  best  malt ;  for, 
setting  aside  the  risk  of  having  the  brewing  fail  through  bad  materials,  the  quality  of  the 
beer  will  be  of  more  consequence  than  any  saving  in  the  malt. 

3176.  The  puaoihi  dftMli  must,  of  course,  be  proportioned  to  the  strength  of  the  beer 
required  to  be  madfe.  The  average  strength  is  such  that  a  bushel  of  malt  will  giv« 
twelve  gallons ;  and  this  may  be  taken  as  the  most  useful  proportion  in  general,  and  thn 
one  generally  employed  in  domestic  brewing,  for  common  ale  not  intended  for  long 
keeping. 

Brewers  reckon  that  one  measure  of  ordinary  ale  is  equal  to  two  of  table  beer ;  ihei»> 
fore,  from  one  bushel  of  malt  may  be  brewed  twenty-ibur  gallons  of  table  beer,  suppo- 
sing no  ale  to  be  made  ;  or  nine  gallons  of  ale,  and  six  of  table  beet,  or  six  gallons  of 
ale,  and  twelve  of  table  beer,  or  any  other  proportion  of  these  two  kinds  of  beer,  so  that 
half  the  number  expressing  the  table  beer  added  to  that  expressing  the  ale  shall  make 
twelve  gallons. 

In  private  families,  strong  ale  is  sometimes  made,  as  much  as  a  bushel  and  a  half  to 
twelve  gallons.  If  ale  be  intended  for  long  keeping,  it  will  be  requisite  to  allow  moiv 
than  a  bushel  of  malt  to  twelve  gallons.  If  weaker  ale  be  thought  sufficient,  leas  nialt, 
perhaps  three  quarters  of  a  bushel,  may  do.  Taking  these  proportions  as  standards, 
every  one  may  choose  that  proportion  which  best  suits  bis  taste  and  his  means.  In 
private  brewing  the  table  beer  is  generally  made  from  the  malt  aAer  the  ale  has  beea 
extracted  from  it. 

3177.  /I  it  to  6f  unieretcod  that  the  malt  is  to  be  measured  before  it  is  ground,  because  A 
bushel  of  malt  produces,  when  coarsely  ground,  one  bushel  and  a  quarter  of  grist,  aod 
when  ground  fine  the  increase  of  bulk  is  more  considerable.  If  the  malt  be  purchased 
in  a  ground  state,  allowance  must  be  made  accordingly. 

-3178.  Hops. — ^The  same  observations  which  were  made  on  malt  will  alao  apply  to  this 
ingredient.    The  best  is  the  cheapest 

3179.  With  respect  to  the  quanlity  of  hops,  this  must  depend  upon  several  circumstan- 
ces :  npon  the  kind  of  malt  liquor  to  be  made,  the  quality  of  the  hops,  the  length  <Mf  time 
the  beer  is  to  be  kept,  and  partly  upon  the  season  of  the  year  when  it  is  brewed.  One 
pound  of  hops  to  a  bushel  of  malt  is  the  usual  proportion  for  ale  that  is  to  be  kept;  th«t 
is  the  proportion  need  in  the  Cdinburgh  ale.  The  stronger  the  ale,  the  more  ho|w  it  wiH 
bear,  and  if  the  ale  is  to  be  kept  long,  it  may  require  a  little  more.  Much  here  must 
depend  upon  the  taste  of  those  who  drink  tho  liquor.  In  England  it  is  the  custom  to 
use  rather  more  hops  than  in  Scotland :  Edinburgh  ales  have  the  least.  For  weak  ales^ 
a  pound  of  hops  to  a  bushel  and  a  half  of  malt  may  be  used,  or  ten  ounces  of  hops  to  a 
bushel  of  malt ;  and  this  may  do  if  the  ale  or  beer  is  intended  for  present  use,  and  is  not 
to  be  kept  long.  Ale  brewed  in  warm  weather  may  require  from  a  pound  to  a  pound 
and  a  quarter  of  hops  to  a  bushel  of  malt ;  in  cool  weather,  three  quarters  of  a  pound 
will  generally  do.  It  seems  to  be  the  lashion  at  present  to  hav9  beer  for  the  table  mueh 
hopped,  and  very  bitter;  foi:  this,  of  course,  the  proportion  of  hops  most  be  increased. 

3180.  Hops  vary  much  in  ^tce,' according  to  the  kind,  the  season,  and  the  abundaaee 
of  the  crops.  Hops  may  be  grown  by  private  individuals ;  l>ut  before  picking,  drying,  &e.« 
ft  duty  to  the  excise  must  be  paid  of  Hd,  per  pound ;  tbe  using  of  unexcised  hops  rea- 
ders any  one  liable  to  a  penalty  of  60^. 

SuBsBCT.  6. — Partieuiar  Detail  of  the  Process  of  Brewing. 

3181.  Method  and  regularity  is  of  great  importance  in  conducting  every  kind  of  busi- 
ness, but  is  particularly  so  in  brewing ;  for  as  the  principal  operations  are  begun  and  fin- 
ished within  the  course  of  a  short  period,  any  neglect  or  hinderance  is  veiy  likely  to  b9 
thft  ennae  of  marring,  if  not  of  spoiling  entirely,  the  whole. 
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3182.  Before  heginmng  to  hrew^  everything  necessary  shmdd  he  properly  pepetrei,  md  m 
gieat  deal  should  be  done  on  the  day  before  the  actual  brewing  commences :  the  vate- 
terials  should  be  quite  at  hand ;  the  various  vessels  be  in  a  proper  state  to  be  used,  and 
should  be  placed  in  proper  order ;  the  copper  should  be  filled,  and  the  coals  provided  fbi 
the  fire. 

3183.  On  the  tU^for  hrewmg^  the  copper  fire  is  to  be  lighted  early  in  the  morning,  and 
while  the  water  is  heating,  tubs  may  be  filled  with  cold  water  ready  to  pour  into  the 
copper  for  the  second  mash.  When  the  water  boils,  it  is  to  be  poured  into  the  mash-tub^ 
and  the  copper  should  be  filled  again.  The  nature  of  mashing  has  been  fully  described. 
Sect.  III.,  Subsect  1 ;  and  the  quantity  of  water  employed  in  the  several  mashes  must 
depend  upon  the  proposed  strength  of  the  several  kinds  of  beer  to  be  made ;  but  in  the 
first  mash,  an  allowance  must  be  made  for  the  quantity  of  water  which  the  malt  will  ab- 
sorb and  retain,  and  so  much  must  be  poured  upon  the  malt,  over  and  above  that  of  the 
wort  required,  to  make  up  for  this.  Well-made  malt  absorbs  and  retains  water  in  the 
proportion  of  six  fj^Uons  for  every  bushel  of  malt ;  therefore,  whatever  be  the  required 
quantity  of  the  first  wort,  water  more  than  this,  in  the  proportion  just  mentioned,  must 
be  made  use  of.  Besides  this  water  absorbed  by  tlie  malt,  something  will  be  lost  by 
evaporation  in  boiling,  cooling,  and  fermenting,  the  whoVe  of  which  together  wUt  amount 
to  about  one  fiAh  of  the  quantity  of  beer  required  to  be  made.  Suppose,  for  instance, 
that  fifty-four  gallons  of  beer  were  required  to  be  made  from  four  bushels  of  malt,  then 
twenty-four  g^ons  of  water  will  be  absorbed,  and  eleven  gallons  more  must  be  allowed 
for  waste ;  that  is,  twenty-four  and  eleven,  or  thirty-five  gallons  extra  of  water  must  be 
used  above  the  fifty-four  gallons.  This  quantity  of  water  iiiay  be  divided  between  the 
two  mashes,  according  to  the  strength  required  for  each. 

8184.  The  best  method  of  ascertaining  the  proper  temperature  is  by  using  a  thermometer ; 
the  heat  of  the  water  should  depend  m  some  degree  upon  the  nature  of  the  malt,  and 
likewise  upon  various  circumstances  which  have  been  already  explained  under  the 
head  "  Principles  of  Brewing,"  Sect.  III. ;  and  it  is  impossible  to  fix  upon  any  absolute 
degree  of  heat  that  should  be  constantly  employed,  different  brewers  varying  in  their 
practice  several  degrees  from  each  other.  170°  by  the  thermometer  is  that  which  in 
most  generally  recommended  for  the  heat  of  the  first  mash,  when  pale  malt  for, ale  is  to 
be  brewed.    Some  brewers  use  a  higher  degree  of  heal,  176°,  or  even  180°. 

3185.  When  a  thtrwumettr  is  HOt  to  U  had,  or  where  peiMne  aire  not  in  the  hebtt  of  uein^  it  (althouf  h  Una 
it  ▼err  eaeilr  learned),  the  method  employed  hj  tome  to  aacertain  the  right  heat  of  the  water  ia  aa  foUowa ; 
and,  althou|li  Uiia  mode  ia  far  from  being  accurate,  yet  it  ia  much  better  than  none :  Put  the  water  into  the 
madi-tub  nearly  boiling,  and  wait  till  the  ateam  haa  gone  ao  much  off  that  you  can  aee  yoor  faoe  clearir  in  the 
water,  or  elae  draw  your  linger  quickly  through  the  water ;  and  if  you  can  do  ao  without  aeaJding  it,  the  heat 
ia  right.  It  ia  very  obvioua  that  neither  of  theae  methoda  can  be  very  exact ;  but  much  good  ale  and  beer  haa 
been  brewed  in  thia  manner  by  thoee  who  have  had  experience.    Beginnera  should  uae  a  thermometer. 

3186.  Another  method  wuf  astut  ta  getting  a  prooer  heat :  Mix  two  galiooa  of  boihng  water  with  one  gallon 
af  o(^  water,  that  ia,  water  of  the  heat  it  ia  uiwjy  of  in  medeimte  weather,  the  mixture  witt  be  abont  tiOO 
ei  the  thermometer.  It  muat  be  obaerred  that  17(P  ia  the  heat  that  the  water  is  required  to  be  of  when  tha 
malt  ia  added ;  but  aa  the  water  will  be  cooled  a  little  by  the  maah-tnn,  it  may  be  run  in  a  few  degreea  alMTt 
thit,  to  allow  for  oooling  down  to  that  point. 

3187.  It  is  best  not  to  put  the  full  quantity  of  water  into  the  mash-tub  at  firsts  but  only  so 
much  as  will  serve  to  wet  the  malt  or  grist  thoroughly,  and  make  a  thick  mash.  The 
malt  should  be  shaken  in  quickly,  and  a  second  person  should  stir  it  about  well  with  the 
mashing  oar  or  stick  described  above.  The  malt  must  be  thoroughly  broken  and  mixed, 
so  that  there  are  no  clots  or  lumps,  on  the  same  principle  as  in  making  paste. 

In  this  state  the  mash  may  remain  for  a  few  minutes,  and,  in  the  mean  time,  having 
got  ready  more  water  of  the  proper  heat,  the  mash-tub  should  be  filled  up  to  the  proper 
height  by  adding  the  remainder  of  the  water  by  degrees,  according  to  the  quantity  of  the 
ale  intended  to  be  made,  stirring  all  the  while,  and  mixing  the  whole  well  with  the  oars 
for  twenty  minutes  or  half  an  hour,  according  to  the  quantity  of  the  malt.  Some  sticks 
should  then  be  laid  over  the  mash-tub,  which  should  be  covered  with  cloths,  sacks, 
blankets,  or  old  carpets,  to  keep  in  the  heat,  and  the  whole  sufiTered  to  remain  quiet  for 
abodt  an  hour  and  a  half. 

91SS.  When  it  has  remairui  so  as  long  as  is  considered  necessary y  the  sweet  or  ale  wort 
should  he  drawn  off.  For  this  purpose,  the  cock  or  spigot  should  be  opened,  a  very  lit- 
tle at  first*,  to  see  if  the  wort  runs  clear.  This  must  be  done  with  caution,  letting  the 
wort  run  with  a  small  stream,  lest  some  of  the  grains  or  floury  matter  should  come  with 
the  wort.  The  first  gallon  ur  so  that  is  drawn  should  not  be  sufTered  to  go  idto  the  un- 
der-back, but  should  be  put  into  a  bucket,  and  if  it  is  not  quite  clear,  it  should  be  returned 
gently  into  the  mashing-tub,  and  a  little  more  time  allowed,  till,  by  several  trials,  the 
wort  is  found  to  come  clear :  the  cock  or  spigot  may  then  be  opened,  and  the  whole  run 
oir  into  the  under-back.  If  the  heat  of  the  liquor  has  been  managed  judiciously,  with  re- 
spect to  the  quality  of  the  malt,  the  wort  will  run  perfectly  clear.  If  it  does  not  part 
freely  from  the  malt,  the  heat  has  been  much  too  high,  and  the  malt  has  been  subject, 
more  or  less,  to  the  accident  ofseiting,  which  is  carefully  to  be  avoided,  since  this  is  ir- 
remediable, and  the  brewing  runs  great  risk  of  being  totally  spoiled^  The  wort  should 
be  about  the  temperature  of  from  140«*  to  160°  when  it  runs  into  the  ucder-back.  White 
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toe  wort  has  been  mashing  and  running  off;  as  much  water  most  be  boiled  in  the  copper 
as  is  sufficient  for  the  second  mash,  M^ding  the  casks,  dec. 

As  the  ^e  wort  is  drawn  off  into  the  under-back,  it  should  be  laded  into  the  fermenting 
tub,  by  means  of  the  bowl  with  a  handle,  to  be  ready  for  the  boiling,  if  the  under-back  is 
not  large  enough  to  hold  the  whole  of  the  wort ;  but  if  there  is  a  second  copper,  it  should 
be  transierred  into  it  immediately,  which  ia  the  best  practice. 

The  water  that  has  been  heating  in  the  copper  is  now  to  be  poured  upon  the  grains 
for  the  second  mash,  for  table  beer.  But  to  prevent  confusion  in  our  account,  we  will 
Jeave  the  second  mash  for  the  present,  and  follow  iu>  the  process  of  managing  the  wort 
that  is  to  be  made  into  ale,  and  when  we  have  got  that  into  the  cellar,  we  wSl  then  re- 
tim  to  the  second  mash  and  the  preparation  of  tbe  table  beer. 

8189.  Tlu  next  froeets  in  bfnnng,  after  making  the  Juret  mash,  it  boiling  the  sweet  or  aU 
wart  with  hope.  In  our  "  Principles  of  Brewing,**  we  hsTO  shown  that  the  chief  use  of 
the  hops  is  to  coagulate  the  mucilage  of  the  wort,  and  to  communicate  an  agreeable  aro- 
matic  bitter  to  the  liquor. 

If  there  is  only  one  copper,  as  soon  as  it  has  been  emptied  sf  the  water  that  was 
boiled  in  it  for  the  mash,  the  £re  should  be  damped  to  prevent  burning  the  copper,  and 
a  little  water  should  be  left  in  the  boiler  to  cover  the  bottom. 

The  ale  wort  is  next  to  be  put  into  the  copper,  and  with  it  the  proper  quantity  of  hops, 
well  rubbed,  and  separated,  or  previously  steeped  in  water ;  and  great  attention  must 
be  paid  to  the  boiling,  to  prevent  the  liquor  boiling  up  suddenly.  The  hops  must  be  kept 
down  with  the  mash  stirrer,  and  be  well  broken,  and  at  last  they  will  subside  to  the  bot- 
tom ;  but  care  must  be  taken  lest  the  latter  should  stick  to  the  bottom  of  the  copper, 
which  would  cause  tbefai  to  bum  to,  and  infallibly  occasion  an  unpleasant  taste. 

No  certain  rules  can  be  given  for  the  time  the  boiling  is  to  continue  before  the  coagu* 
lation  may  be  expected,  as  that  will  depend  upon  the  strength  of  the  wort,  and  of  the 
hops.  Strong  worts  will  generally  require  from  half  an  hour  to  three  quarters,  and 
weaker  ones  from  two  hours  to  two  hours  and  a  half.  The  coagulation,  called  breakings 
is  observed  first  by  the  liquor  becoming  clouded  with  large  fleecy  flakes  which  appear 
swimming  about  ia  it.  When  the  boiling  has  continued  for  some  time,  it  is  necessary 
to  take  out  a  small  quantity  of  the  wort  from  time  to  time  in  a  convenient  vessel  (a 
large  glass  is  best) ;  the  liquor  will  at  first  appear  foul  and  turbid,  from  the  flakes  or 
cu^y  substances.  A  great  part  of  this,  being  heavier  than  the  wort,  will  subside. 
When  no  more  subsidence  takes  place,  and  the  wort  is  clear,  it  is  a  proof  that  it  is  suf- 
fisiently  boiled ;  and  there  is  no  advantage  in  continuing  the  boiling  longer,  except  the 
wort  be  found  too  weak,  and  it  is  thought  necessary  to  evaporate  some  of  the  water,  a 
circumstance  which  it  is  desirable  should  not  be  necessary,  since  that  will  dissipate  the 
aroma  and  fine  flavour  of  the  hop ;  and,  indeed,  this  ia  seldom  required,  except  when  a 
mistake  in  the  quantity  of  the  water  is  to  be  rectified. 

8190.  When  the  time  for  boiling  hoe  expiredy  the  wort  must  be  carried  to  the  coolers. 
But  first  it  must  be  strained  from  the  hops.  In  large  breweries  this  is  done  by  passing 
the  wert  into  a  vessel  with  a  perforated  bottom,  called  the  hep-back ;  on  a  small  scale,  a 
|M)rtable  strainer  or  wicker  basket  will  do. 

8191.  The  coolers  on^ht  to  he  in  sufficient  mmber^  and  may  be  placed  within  doors  or 
without,  in  the  open  air,  as  may  be  convenient ;  a  couple  of  sticks  may  be  laid  across 
one  of  the  coolers,  and  the  basket  put  upon  them ;  then  tbe  liquor,  hops  and  aU,  may  be 
put  into  the  basket,  which  will  keep  back  the  hops ;  the  liquor  should  be  of  the  same 
depth  in  all  the  ooolers,  otherwise  the  wort  would  cool  unequally. 

It  is  most  convenient  to  have  the  coolers  below  the  level  of  tbe  copper,  that  the  wort 
may  run  into  them  by  a  pipe,  or  an  open  shoot ;  but,  if  it  is  not  convenient  to  have  the 
coolers  low  enough,  the,  wort  may  be  pumped  up  into  them,  or  may  be  carried  to  them 
in  pails. 

3192.  The  quicker  the  wort  is  cooled  the  better ^  which  makes  it  very  difficult  to  brew  in 
warm  weather ;  and  it  is  very  important  to  cool  down  exactly  to  a  certain  degree,  since 
much  of  the  success  of  the  fermentation  or  working  will  depend  upon  the  heat  of  the 
wort  when  it  is  put  into  the  fermenting  tun.  The  heat  usually  cooled  down  to  is  70^, 
which  is  best  ascertained  by  a  thermometer;  but  those  who  brew  without  this  instru* 
ment  determine  the  heat  by  putting  the  finger  into  the  wort.  It  should  feel  just  warm, 
genUy  ktkewanmy  or  as  milk  just  drawn  from  the  cow.  It  may  be  well  to  observe  that 
the  liquor  will  cool  a  little  in  removing  it  into  the  fermenting  tun.  If  tbe  wort  be  cooled 
too  slowly,  it  is  apt  to  contract  foxiness^  a  mouldiness  appearing  upon  the  surface  that 
gives  a  bad  taste  to  the  beer,  which,  in  warm  weather,  is  very  liable,  in  this  stage  of 
the  process,  to  turn  sour. 

8193.  When  the  wort  is  sufficiently  cooUd,  it  is  put  into  the  fermenting  tun^  and  now  is 
the  time  to  add  the  yeast,  to  excite  the  fermentation. 

8194.  The  quantity  of  good  soUd  yeast  to  be  used  should  be  proportioned,  not  only  to 
that  of  the  wort,  but  also  to  the  heat  of  the  weather,  and  of  the  fermenting  liquor  (see 
'*  Principles  of  Brewing").  One  quart  of  good,  stiff,  fresh  yeast  may  be  used  for  fort} 
gallons  of  good  strong  beer  or  ale  wort;  and  one  pint  and  a  half  to  the  same  number  oi 
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gallons  of  small  beer  wort.  In  larger  or  smaller  qaantUies,  tbe  yeast  may  be  m 
portion.  If  the  weather  be  cold,  rather  more  than  the  quantity  just  mentkmed  may  be 
applied ;  and  in  hot  weather  it  will  be  prudent  to  dimintsh  the  qaantity,  lest  the  fer- 
mentation should  be  too  rapid.  If  the  heat  of  the  iermentation  be  abcral  70%  one  pomid 
and  a  half,  or  one  pound  and  three  quarters  of  yeast  per  barrel  may  be  safBeient  If 
the  heat  be  about  60°,  then  two  pounds,  or  two  pounds  and  a  half  of  yeast  wiU  be  re- 
quired, the  quantity  being  increased  with  the  lowness  of  the  heat.  The  danger  is  the 
least  of  employing  a  little  too  much  yeast ;  imperfect  fermentation  is  worse*  It  is  of 
great  importance  to  have  the  yeast  good  and  fresh ;  tf  it  be  at  all  tainted,  it  will  iiiii» 
the  whole  brewing. 

3195.  It  is  a  gwd  jnracHee  to  set  the  yetut  tofermentf  a  Htfle  l^ere  U  is  woUed,  lA  a  bowl 
er  pail,  by  adding  to  it  a  portion  of  lukewarm  wort,  and  stimng  them  togetherr  potting 
in  more  wort  as  the  fermentation  proceeds.  When  this  mixture  is  deeidedly  i»  a  state 
of  fermentation,  it  is  to  be  poured  into  the  hqnid  ta  be  fermented,  and  incorporated  weB 
with  it  by  stirring. 

3196.  The  degree  of  heai  in  the tsert  at  ike  time  tie  yeast  is pmiin  in  very  inpartant to 
be  attended  to.  This  may  be  from  60**  to  96°  or  70°  in  temperate  weather ;  bat  the 
exact  degree  must  depend  partly  upon  circumstances ;  and  as  the  heat  ^the  fenaenta- 
tion  will  increase  after  a  little  thne,  alfowanee  must  be  made  for  this.  In  general,  ixt 
the  small  way,  it  is  safest  not  to  have  the  heat  toe  low ;  about  95°  may  be  a  goad  me- 
^Kum  heat. 

It  is  desirable  that  the  place  where  the  fermentation  is  carried  on  should  be  of  tha 
right  temperature  ;  if  the  air  should  be  about  55^  it  will  be  proper ;  any  cool  place  in 
summer,  and  any  warmish  place  in  winter.  If  the  weather  be  Yery  ccdd,  it  will  be  use- 
Ihl  to  surround  the  fermenting  tub  with  sacks  or  other  cloths,  or  to  have  a  fire  in  the 
room.  This  is  the  more  necessary,  as  sroaB  quantities  do  not  maintain  their  heat  so 
well  as  large ;  and  one  of  the  chief  difficulties  in  a  small  brewery  is  the  keeping  up  a 
proper  heat  in  the  fermenting  tub  while  the  fermentation  is  going  on.  When  the  yeast 
and  the  wort  haTC  been  properly  mixed  together,  sticks  must  be  laid  across  the  k/f^ 
meiiting  tub,  and  sacks  or  thick  cloths  laid  over  it,  and  then  it  must  be  left  for  same 
time. 

3197.  The  fermentation  havinr  fairly  commenced  is  denoted  by  the  appearance  of  very 
small  air  boi>bles,  which  in  a  few  hours  will  increase  and  put  on  the  appearance  de- 
scribed in  Chap.  III.,  Sect.  III.,  Subsect.  4.  This  is  one  of  the  most  critical  parieds  in 
brewing,  and  the  fermentation  requires  very  constant  attention.  The  ^thy  head  of 
yeast  will  keep  rising  more  or  less  slowly  for  about  fort^-eight  hoars ;  but  the  lengh  of 
time  for  the  working  cannot  be  precisely  fixed,  as  it  Tanes  with  cirenmstances.  When 
the  head  of  yeast  has  risen  considerably,  and  assumed  a  unifwin  appearance,  it  wiU  be- 

g'n  to  sink,  and  then  it  is  proper  to  skim  it  off  This  skimming  should  be  repeated  every 
w  hours,  otherwise,  if  brownish  curdy  matter,  which  is  now  seen  upon  the  yeast,  and 
which  is  the  intense  bitter  of  the  hq>,  is  suffered  to  fafl  back  into  the  beer,  it  will  give 
a  bitterness  and  rankness  of  flavour  which  the  brewers  call  yeast-hiUerf  and  it  will  be 
difficult  to  get  the  beer  bright  at  last.  The  yeast  collected  by  skimming  should  be  put 
into  a  larger  vessel  than  is  necessary  to  hold  it  at  first,  as  it  will  sweH  a  little ;  it  will 
contain  a  quantity  of  beer,  which  wiH  separate  firom  it  by  suffering  the  mixture  to  stand 
for  a  day  or  two ;  this  beer  may  be  added  to  what  has  been  fermented,  and  the  yeast 
may  be  kept  for  another  brewing,  and  fer  baking. 

It  has  been  stated  that  the  heat  of  the  fermentation  regularly  increases  while  it  is  go- 
hig  on ;  at  first  very  slowly,  but  at  last  more  rapidly  before  it  dedines.  While  the  heat 
continues  to  increase,  which  can  be  ascertained  by  the  thermometer,  we  may  be  certain 
that  the  vinous  fermentation  is  not  over ;  but  when  the  heat  no  longer  increases,  the  fer- 
mentation is  probably  complete,  and  then  the  smeH  of  the  ale  may  be  perceived.  When 
the  fermentation  is  at  its  height,  on  holding  the  nose  below  the  edge  of  the  fhrmenting 
tub,  the  fixed  air  disengaged  will  strike  extremely  sharp,  so  as  to  sting  the  nostrils ;  but 
at  the  close  of  the  fermentation  the  strength  of  the  gas  diminishes  considerably,  so  as  te 
feel  only  just  warm  in  the  nostrils.  The  ale  will  then  be  found  to  have  acquired  its 
proper  taste  and  smell ;  the  bead  of  yeast  will  be  uniform  and  compact ;  and  there  should 
be  no  sweet  taste.  Should  the  fermentation  not  go  on  so  well  as  could  be  vrished,  the 
reader  must  refer  to  the  article  "  Fermentation,"  Sect.  III.,  under  "  Principles  of  Brew, 
ing,"  with  a  view  to  discover  the  cause  and  the  remedy. 

3198.  It  is  an  essential  point  to  know  the  precise  time  when  the  fermentation  has  heem  car 
riedfar  enough,  but  no  general  rule  can  be  given  that  wiH  apply  in  all  instances ;  it  mnat 
vary  according  to  circumstances,  and  here  experience  is  necessary.  Attention  is  to  be 
paid  to  the  head  of  yeast.  This,  when  the  fermentation  is  brisk,  begins  to  turn  speedily 
of  a  brown  colour  and  compact  consistence,  so  that  it  would  fall  btu^k  into  the  beer ;  at 
that  period  the  fermentation  is  nearly  complete.  If  the  beer  is  intended  to  be  what  ia 
called  hard,  the  fermentation  must  be  continued  the  longer ;  but  if  the  beer  is  wanted 
to  be  brisk,  the  fermentation  is  stopped  the  sooner. 

3199.  Particulars  of  this  kind  steadily  kept  in  view,  with  a  little  practice,  and  ordinary 
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Ewers  of  obBerration,  will  enable  any  one  to  brew ;  but,  after  all  the  direetioDs  thai  etn 
fiven,  a  certain  degree  of  practice  with  skilful  persons  is  necessary. 

S^OO.  Borne  allow  the  fermentation  togo^ona  UtUe  longer  than  others ;  but  it  must  not  be 
completed  in  the  fermenting  tun,  otherwise  the  beer  would  soon  be  quite  flat  and  sour. 
When  it  sends  up  very  few  air  bubbles,  bat  before  it  has  quite  ceased  working,  the  li- 
quor, now  beer,  is  to  be  transferred  into  casks  where  the  fermentation  is  finished.  The 
fermenting  tab  may  be  nncoTered  for  an  boiv  or  two  before  the  beer  is  transierred  to 
the  casks,  or  iurnnel,  as  it  is  called.  The  beer  may  be  run  off  by  the  cook,  when  the 
yeast  will  remain  behind ;  or  the  yeast  may  be  removed  from  the  top  with  a  large  flat 
skiouner  or  ladle  with  boles.  Great  care  should  be  taken  that  none  of  the  yeast  finds 
its  way  into  the  casks,  which  would  endanger  a  fresh  fermentation  more  considerable 
than  is  required. 

3S0I.  The  fermentation  is  now  to  he  completed  by  the  slow  process  in  casks,  called  by  the 
brewers  eleaneingf  when  a  great  deal  of  yeast  and  sediment  works  out  of  the  casks  that 
otherwise  would  prevent  the  beer  from  keeping.  The  casks  or  barrels,  which  are  sap- 
posed  to  have  been  perfectly  well  cleaned,  are  placed  upon  low  stands  about  a  foot  high, 
called  stUlions^  with  their  bungs  leaning  a  little  on  one  side.  They  are  filled  from  the 
fermenting  tub  by  means  of  a  funnel ;  and  in  general  the  beer  is  suffered  to  be  quite 
cold  before  this  is  done.  The  casks  are  placed  in  the  cellar,  into  which  the  beer  may  be 
brought  down  in  buckets,  or  sent  down  by  a  pipe,  and  they  may  be  kept  leaning  on  their 
stands  by  means  of  wedges  or  pieces  of  brick,  so  that  the  wort  that  works  out  may  ran 
into  pans  placed  below.  It  is  essential  to  the  cleansing,  that  the  casks  should  be  kept 
always  quite  full,  otherwise  the  yeast  will  not  run  off,  and  then  the  beer  will  not  be  trans- 
parent To  effect  this,  every  day,  as  the  yeast  works  out,  tbey  are  filled  up  again  by 
some  beer  which  was  reserved  for  this  purpose  from  the  fermenting  vat.  When  the 
casks  are  filled  up,  a  few  strokes  with  a  mallet  on  the  hoops  will  cause  some  bubbles  of 
air  to  escape,  and  leave  room  for  a  little  more  beer  to  be  added. 

This  clMnnnff  ^  ^^^  l)««r  nav  take  a  week  or  a  foitaiglit ;  and  wkat  be«r  kas  nw  oat,  after  baiaff  aeparatad 
from  the  reaat,  maj  be  retamed  into  the  cask  again.  The  pane  placed  to  receire  the  yeaat  ahoiUd  be  Hitaiwd 
dailj.  If  the  beer  works  briskly,  the  filling  np  of  the  casks  shoald  be 'done  OTerr  two  or  three  hours  at  least 
lor  the  first  tea  or  fifteen  hoars ;  after  that  term,  the  slow  fermentation  will  probably,  in  some  degrae,  sobsida, 
and  they  need  not  be  filled  up  so  oftea. 

8203.  When  this  seomA  fermenUUwn  is  over^  and  no  more  yeast  works  stc^,  the  casks  wmH 
he  righted,  or  placed  with  their  bang-holes  at  top,  and  secured  in  this  situation  by  Mocks. 
If  the  fermentation,  instead  of  being  as  slow  as  is  proper,  is  too  considerable,  it  is  some- 
times found  necessary  to  rack  off  the  ale  into  other  casks ;  but  this  is  not  favoarable  to 
its  preservation. 

3208.  The  casks  ere  now  to  he  bunged  up  close.  A  bit  of  linen  is  put  round  the  bung, 
and  it  is  hammered  in  tight ;  the  vent  pegs  are  also  to  be  put  in,  but  they  should  be 
opened  occasionally  for  a  few  minutes  to  aiUow  the  gas  to  escape ;  for  though  a  certain 
portion  of  this  is  essential  to  the  briskness  of  the  beer,  yet  too  much  will  prevent  its 
fining.  The  beer  now  remaining  still,  the  impurities  will  subside,  and  if  the  brewing 
has  been  properly  performed,  nothing  more  is  necessary,  and  the  ale  or  beer  will  be- 
come clear  in  about  foorteen  days  without  any  other  attention.  Some  persons  reo- 
ommend  putting  a  handful  of  hops  into  each  cask  with  the  beer  before  it  is  bunged 
down ;  and  it  is  said  that  they  will  communicate  their  fine  aromatic  flavour  mora  than 
those  that  are  boiled  with  the  wort.  There  is,  however,  some  danger  by  this  practice 
that  the  hops  may  stop  up  the  cock,  except  some  precaution  is  taken  to  prevent  it.  The 
best  method  probably  is  to  suspend  them  in  some  sort  of  netting. 

8204.  It  is  not  advisable  to  bung  up  the  casks  before  this  slow  fermentation  is  quite  finish' 
ed ;  for,  if  this  be  done,  the  beer  is  liable  to  fret  and  turn  sour.  So  long  as  there  is  a 
bead  of  yeast  in  the  bung-hole  there  is  no  danger  of  the  beer  becoming  flat,  since  the 
cariMuic  acid  gas  in  the  cask  will  effectually  keep  out  the  common  air.  To  ascertain 
y/rhen  this  second  fermentation  is  quite  over,  and  the  cask  ready -to  be  bunged  up,  clear 
away  with  the  finger  all  the  yeast  inside  the  cask  round  the  bong-hole  as  far  as  can  be 
reached,  and  then  lay  a  piece  of  thick  brown  paper  over  the  bung-hole,  and  press  it  down, 
so  that  it  adheres  by  means  of  the  clammy  yeast.  Look  at  this  in  a  few  days,  and  if  the 
paper  is  burst,  or  is  wet,  it  iB  a  proof  that  some  air  has  yet  to  be  disengaged,  and  that 
the  fermentation  is  not  quite  over.  When  this  does  not  happen,  the  beer  is  ready.  As 
to  the  length  of  time  the  ale  or  beer  is  to  be  kept  before  it  is  to  be  used,  that  must  de- 
pend, in  a  great  measure,  upon  taste. 

SS09.  Mode  ofpncttding  with  th€  second  masht  or  tk»  brtwing  of  iht  tmbie  beer.-'ln  describing  the  operatioB 
of  mashing,  we  stated  that,  as  soon  as  the  water  of  the  first  heating  in  the  copper  was  poureof  upon  the  finfc 
mash,  mora  water  was  put  to  boil  for  the  second  mash  to  make  the  table  beer.  The  quantitv  or  this  water 
wiH,  of  coarse,  depend  upon  that  of  the  beer  to  be  browed.  The  heat  of  the  water  is  made  aooat  9®  greater 
than  that  of  the  first  mash,  in  order  tn  extract  as  much  sohible  matter  as  possible,  the  risk  of  99Umg  being 
BOW,  in  a  great  measaro.  orer.  This  mash  mast  be  stimd  with  the  oars  for  about  half  an  hoar,  and  it  shooli 
stand  an  hoar  and  a  half  A  sample  of  the  wort  shoald  then  be  taken :  the  wort  is  than  safivred  to  run  oot 
till  it  cease,  or  nearly  so.  As  soon  as  the  copper  is  empty  again  (the  ale  wort  that  was  in  it  having  beea  ml 
into  the  coolers),  the  small-beor  wort  is  to  bis  pat  into  the  cojmer  with  the  hops  from  which  the  ak  wort  (as 
hsM  drained,  and  sonui  penons  here  add  a  UttU  frssh  bqps ;  tois  liqaor  is  now  to  be  boiled  for  an  hour.    Ip 
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th*  BMSB  tiaM  Uk0  BuuVtiib  should  hw  beem  eleftrad  of  (iie  gvainfl,  and  the  buket  iimy  be  placed  oa  aoMi 
■tieka  laid  acroae  the  madi-tiib ;  the  amall-heor  woet  fn»a  the  oqi^r  ahoold  be  poored  iato  it  thvoagh  tte 
basket.  When  enfficientljr  oool,  it  nuet  be  eet  to  fennent  in  the  nme  manuer  u  ale,  but  nsiog  a  larger  ti«o- 
portion  c{  yeast ;  this  shoald  be  in  the  proportioa  of  three  half  pints  to  thirty-six  gallons  of  small  beer,  l^a 
net  of  Ae  management  of  the  fable  beer  is  the  same  as  that  of  the  ale,  only  it  shonld  be  pat  iato  the  oesks  a 
Kttje  warm,  otherwise  it  will  not  work  in  them  as  it  onght  to  do.  The  table  beer  will  not  ferment  ao  strooglv 
as  the  ale,  nor  so  long,  and  may  be  put  into  the  cask  much  sooner-— in  general,  the  next  day  aAer  it  i*  nawed» 
and  it  will  be  ready  to  tap  in  a  few  days.  • 

3S00.  Jdiximg  the  wcrU  of  afferent  mashee.—V  otae  kind  of  malt  liquor  only  be  wanted,  the  difforeat  aBajhe% 
whether  two  or  three,  are  mixed  together,  and  the  strength  of  the  aiixtare  determines  that  of  the  malt  liquor. 
If  more  than  one  degree  of  strength  bo  required,  then  the  pr^uce  of  the  serersl  mashes  are  kept  separata  for 
each  sort,  or  they  may  be  mixed  so  as  to  proportioa  the  strengths  in  any  manner  that  may  be  desirad.  Tlie 
osaal  practice  in  private  families  is  to  vuike  tne  ale  from  the  firat  mash,  and  the  small  beer  from  the  aecond , 
or,  peraape,  the  first  and  second  mashes  are  made  into  ale,  and  the  third  into  small  beer ;  or  the  fint  iato 
strong  ale,  the  second  into  table  ale,  and  the  third  into  small  beer.  In  large  breweries,  the  mixing  of  worta  to 
nmke  up  a  desired  strength  is  a  matter  of  nice  caleolation,  in  which  the  saccharometer  is  of  essential  use. 

S207.  If  there  were  a»  many  copper*  a»  maehee,  the  wort  from  esoh  mash  could  be  boiled  in  a  separate  copper 
aa  soon  as  it  was  made,  and  kept  at  the  proper  temperature  till  they  could  be  miied ;  but  when  there  ia  only 
one  copper,  as  is  usually  the  case  in  the  small  way,  the  produce  of  the  first  mash  is  obliged  to  be  kept  far  some 
time  in  the  under-back,  or  some  other  Tessel,  becauee  tho  copper  is  employed  in  heating  water  for  the  second 
mash ;  and  although  this  vessel  is  covered  up  and  kept  as  warm  as  possible,  yet  there  is  a  risk  of  the  sweat 
wort  remaining  so  long  as  to  lose  much  of  its  heat,  and,  in  consequence,  of  its  beginning  to  change  by  a  alight 
kind  of  acetification,  which  will  be  rery  injurious  to  the  beer,  and  it  is  then  said  to  be  hHnked.  Two  coppera 
would  obviously  jnevent  this  accident.  Blinking  is  also  produced  sometimes  by  the  mash  being  suftred  to 
remain  so  lonr  as  to  cool  too  much  before  it  is  dravni  oflT,  or  bv  the  heat  not  being  sufficiently  high  at  first.  To 
regulsta  all  this  exactly,  a  thermometer  n  extremely  useful.  To  keep  up  the  heat  in  the  andeF>hack,  where 
the  wort  remains  for  some  time,  a  worm  with  steam  might  be  made  to  pass  through  it,  the  ooadeosation  of  the 
steam  sui^lying  heat  to  the  worL  A  common  tea-kettle,  properly  fitted  up,  would  furnish  steam  sufficient  Cbi* 
this  purpose. 

8208.  On  taking  a  review  of  the  processes  just  described,  and  the  multiplicity  of  circum- 
stances to  be  attended  to,  it  is  easy  to  see  that  brewing  is  an  operation  that  requires 
considerable  skill  and  dexterity  to  manage  it  with  complete  success.  The  goodness  of 
the  beer  will  depend  upon  the  quality  of  the  malt  and  hops ;  on  the  degree  of  heat  and 
length  of  time  employed  in  mashing ;  on  the  mode  of  boiling  the  wort ;  on  the  proper 
management  of  the  fermentation ;  on  the  precaution  used  in  tunning,  &c. ;  in  short,  ev- 
ery part  of  the  process  requires  nice  attention  to  the  proper  manner  of  performing  it  to 
prevent  failure.  Many  of  the  difficulties  can  only  be  overcome  completely  by  practice 
and  personal  experience ;  but  these,  as  we  have  observed,  may  be  considerably  dimin- 
ished by  attention  to  rules  drawn  from  the  experience  of  others,  and  by  studying  the 
theoretical  principles  of  the  art :  the  knowledge  thus  acquired  constitutes  what  is  deno- 
ted by  the  term  skiM. 

3S09.  FrefeeeiomA  hrewer$  alwojfe  kee^  ajtmnuU,  in  which  they  eater  regularly  every  eircnmstanoe  reapece- 
Ing  each  brewing,  such  as  the  quantities,  tempenture  of  the  water  in  each  mash,  aad  fermentation,  all 
changes  observed,  Ac.  This  is  a  very  useful  practice,  since  it  not  only  nrevents  many  errors,  but  servas  as  a 
record  nf  the  various  parts  of  the  process.  Such  a  book  would  be  equally  useful  in  domestic  brewing,  and  is 
much  better  than  trusting  all  this  to  memory.  Each  brewinjf  may  be  considerad  as  a  set  of  experiments, 
which,  when  registered,  assist  materially  when  the  process  is  to  be  psrformed  agaia.  The  yoong  brewer 
ahould  anxiously  watch  each  operation,  carefully  mark  its  success  or  failure,  and  should  apply  to  the  variona 
appearances  he  may  observe  those  scientific  principles  which  he  has  learned,  and  not  whimsical  and  unfounded 
reasoning 

SuBSBCT.  6. — Receipts  for  Domestic  Brewing. 

3210.  The  following  are  receipts  by  which  domestic  brewing  has  been  sueeessfuUy  per^ 
formed  on  a  small  scale,  and  which  will  help  to  illustrate  certain  variations  in  the  meth- 
ods employed  by  different  persons : 

SSI  1.  To  Irew  three  buehelt  nf  sia2<  talo  oXs  oloae.— This  quantity  of  malt  will  make  thirty-six  gallons  of  ala. 
Procure  a  cask  that  will  hold  thirty-six  gallons  or  a  little  more,  and  put  as  nmny  pails  as  will  equal  that  q[na»> 
tity  into  the  copper  to  boil.  When  brought  to  a  proper  heat,  put  half  of  it  on  the  malt  in  the  mash-tab,  and 
let  it  remain  the  proper  time,  having  covered  up  the  tub.  Wnen  the  mash  has  remained  about  three  hours, 
run  the  wort  oC  Put  the  rest  of  the  warmed  water  on  the  mash  to  extract  a  second  quantity  of  wort ;  let 
this  remain  an  hour,  aad  run  off  the  wort.  Add  some  more  water  to  allow  for  what  has  been  lost  by  evapor»> 
tion,  and  what  has  been  absorbed  by  the  malt,  to  make  up  the  quantity  of  thirty-six  gallons.  Mix  the  worts 
together ;  boil  tho  usual  time,  and  sdd  the  hops.  When  the  wort  has  boiled  sufficiently,  cool,  and,  haviag 
aMed  a  quart  of  yeast,  put  the  whole  into  the  fermenting  vat  The  time  of  fermenting  must  depend  upon  the 
weather  and  other  dreumstaaoea.  When  the  feimentauon  is  over,  put  the  ale  into  the  cask  for  slow  fermaai 
ation ;  when  this  is  finished,  the  cask  most  be  bunged. 

8S1S.  To  make  ale  and  taUe  beer  from  four  huehelt  of  malt.— The  fint  mssh  will  make  tho  ale,  and  tha 
saoond  aad  third  the  table  beer ;  these  are  to  be  fermented  sepsntely.  To  the  mash  for  table  beer  ten  ponnds 
of  sugar  may  be  added.  The  ale  mav  be  boiled  with  four  pounds  of  hops,  or  more  if  it  be  preferred  niher 
bitter,  and  to  be  fermented  the  ysusl  time  according  to  droumstanoes.  The  table  beer  is  to  be  treated  in  the 
same  manner.  After  this  they  should  be  put  into  casks  to  cleanse,  which  will  probably  require  fourteen  boon 
or  more.  About  two  pints  of  yeast  will  m  suffident  for  the  whole  of  the  fermentation.  When  the  cleansing 
IS  over,  the  casks  are  to  be  bunged. 

831 3.  To  make  ate  and  w«s£  tabU  beer  from  two  hueheU  of  malt. — Choose  pale  malt.  Add  about  twenty 
gallons  of  water  sufBoiently  warmed  to  the  melt  in  the  mash-tub.  Stir  well,  and  let  the  whole  remain  quiet 
m  aa  hour.    Run  off  the  wort  clear ;  and  it  is  to  be  observed  that  the  quantity  of  wort  will  not  equal  tho 

Santity  of  water  poured  on  the  mash,  much  being  retained  by  the  malt.  Maxe  a  second  mash  by  adding 
«en  gallons  more  of  water.  Mix  the  two  mashes  together  for  the  ale,  and  add  twenty  gallons  of  water  for 
a  third  mash  for  the  beer.  The  ale  will  require  three  pounds  of  hops  to  be  boiled  with  it  for  twenty  minutaa 
or  half  an  hour.  The  wort  is  then  to  be  put  into  coolen,  cooled  down  to  M^,  aad  then  fermented  by  a  qnait 
pi  yeast.  When  the  fermentation  is  finished,  cleanse  as  before  ;  about  twenty  gallons  of  good  ale  wiU  be  ob- 
talnad.  The  wort  for  the  table  beer  must  be  treated  similarly. 
Stl4.  One  baehel  and  a  half  of  malt  i$  a  convenient  email  hrtwinff  aad  it  will  give  eighteen  gallons  of  a]% 
also  aome  table  beer.    Much  smaller  quantitiee  may  be  brewed,  woA  some  have  recommend^  even  fsmt  at 
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tn9  gmdaoMi  but  tb»  troabla  ia  the  nme,  and  the  Iwftr  qvantitj  will  k««p  beat.  For  this  porpoM  %  ooppof 
win  M  required  that  holda  at  least  twenty-two  gallona,  and  a  maah-tnb  that  will  hold  aboat  twentjr-eiyht  gal- 
kHM ;  also,  three  nin»-gallan  casks  will  be  required.  When  two  of  these  are  empty,  a  fresh  brewing  may  be 
befon.    The  eipense  of  such  a  brewisf  has  been  ealenltted  thos : 
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4    IS    U 

The  mode  of  jnooeeding  is  so  exactly  the  same  as  we  bsTs  described  that  we  need  not  repeat  it,  and  the 
quaiiuties  of  water,  hope,  Ac,  may  be  in  propovtioa. 

8315.  Brtmrng  tm  a  ttUl  tmmlUr  aeaie  sm^  ee  efftettd,  such  as  was  commonly  performed  by  the  agrienhvral 
Jabounra  before  the  preeent  duty  was  laid  on  malt.  A  niBe*gallon  cask  of  beer  may  be  easily  brewed  with 
wry  few  utensils,  all  of  which  will  not  cost  more  th^  forty  shillings ;  a  portable  boiler,  a  mashing  tub  that 
aaswen  also  for  a  fiBrmenting  tub,  and  a  shallow  tub  or  two  for  coolen.  If  the  boiler  is  portable,  the  whole 
of  the  brewing  may  be  done  oat  of  doon. 

SbCT.   V. or   VARIOUS    INGRSDZENTS    80METIKK8   ikDDED    TO    HALT   LIQUORS,   CHIBFLT  FOR 

THE   PURPOSE  or  ADULTERATION. 

3216.  MaJUf  hops,  and  water  are  the  only  nuUeriaU  permUted  hy  the  legislature  to  be  used 
in  manufacturvng  malt  liquor  for  eale ;  and  this  strict  enactment  was  made  on  account  of 
a  practice  which  had  formerly  prevaileff  of  their  employing  yarious  other  ingredients, 
some  of  which  were  destructive  to  health.  At  present  the  introduction  of  any  other 
Bubetancea  than  those  named  above  is  illegal,  whether  harmless  or  highly  deleterious. 
The  public  brewer  is  thus  restricted  from  experimenting  on  various  improvements  that 
might  be  made ;  nevertheless,  the  regulation  is  salutary ;  since,  were  there  no  other 
reason,  the  ignorance  of  some  brewers  and  retailers  of  the  properties  of  the  substances 
they  might  use,  would  no  doubt  occasion  our  beverages  to  be  converted  frequentlj  into 
poisons. 

8217.  From  common  report,  it  is  generally  supposed  that  malt  liquors  which  are  retailed 
are  sometimes  adulterated  by  various  illegal  ingredients ;  but  whether  introduced  sur- 
reptitiously by  brewers  or  publicans,  it  is  impossible  to  determine.  On  the  truth  of  this 
opinion  we  do  not  pretend  to  decide,  and  we  believe  that  many  brewers  as  well  as 
retailers  are  too  conscientious  to  be  guilty  of  such  practices.  Some  substances  prohib- 
ited are,  in  small  quantities,  useful  in  correcting  defects  in  the  liquors,  and  are  innocu- 
ous ;  others,  again,  if  introduced  at  all,  are  so  with  fraudulent  views,  to  save  the 
expense  of  the  proper  materials  or  for.  other  objects,  and  are  exceedingly  detrimental ; 
most  of  the  latter  are  of  an  intoxicating  quality,  and  injurious  to  the  human  constitution ; 
these  are  of  such  a  nature  that,  unfortunately,  they  can  scarcely  be  detected  even  by 
the  chemist,  who  has  often  no  means  of  distinguishing  them,  wh'en  put  into  malt  liquor, 
from  what  belongs  to  the  hop.  The  bare  possibility  of  such  practices  furnishes  a  strong 
argument  in  favour  of  individuals  brewing  their  own  ale  and  beer,  by  which  alone  they 
can  ensure  a  wholesome  beverage.  To  such  a  height  had  the  evil  arisen,  before  it 
became  a  subject  of  parliamentary  investigation,  that  the  providing  various  articles  for 
the  purpose  of  adulterating  beer  had  become  a  distinct  trade,  under  the  title  of  brewers* 
druggist.  At  present,  we  had  hoped  this  race  had  become  extinct,  but  we  are  inform- 
ed that  it  is  still  a  common  practice  for  certain  persons  to  travel  through  the  country  to 
dispose  of  drugs  to  brewers  and  publicans.  This  prohibition  of  certain  articles,  however, 
does  not  extend  to  those  who  brew  for  their  own  consumption  only,  and  not  for  sale ; 
these  are  at  liberty  to  employ  any  materials  they  choose.  It  is  very  proper,  therefore, 
to  understand  the  nature  of  the  various  substances  which  have  been,  and  which  still 
are,  probably,  employed  on  occasion,  both  to  put  persons  on  their  guard  and  to  destroy 
prejudices.    Such  of  these  prohibited  substances  as  are  harmless  may  become  very 

S roper  subjects  of  experiment  with  the  domestic  brewer,  who  may  be  desirous  of  ma 
ing  an  improved  beverage. 

3218.  We  may  divide  these  ingredients  into,  1,  those  which  were  employed  to  communi- 
cate a  bitter  or  other  desirable  taste  to  beer,  in  order  to  qualify  the  natural  sweetness  of 
the  malt ;  2,  those  which  were  added  for  the  purpose  of  increasing  the  intoxicating 
properties  of  the  liquor ;  3,  those  intended  to  correct  acidity ;  4,  those  used  in  fining ; 
6,  substances  used  for  colouring. 

3219.  It  was  a  very  ancient  practice  to  infuse,  in  beverages  fermented  from  grain,  certain 
bitter  and  aromatic  herbs,  partly  for  their  flavour,  and  partly  from  their  supposed  medici- 
nal properties ;  and  thus  we  read  of  spiced  and  herb  ales.  Many  of  these  materials  were 
of  a  bitter  nature,  which  was  found  useful  to  correct  the  luscious  sweetness  of  the  malt, 
and  such  were  found  also,  in  general,  to  make  the  liquor  keep  longer.  Hence  it  has 
been  generally  supposed  that  this  preserving  property  was  owing  to  the  bitter  principle ; 
this,  however,  as  we  have  already  observed,  does  not  appear  to  be  evident. 

8220.  The  bitter  of  plants  is  not  uniformly  the  same  kind  of  substance :  all  plants  do 
not  contain  the  astringent  principle  which  coagulates  the  mucilage  of  wort,  which  is 
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the  part  most  liable  to  become  soar.  Such  Tecetables  as  possess  both  the  bitter  ami 
astringent  principles  are  pecoliarly  fitted  for  making  beer ;  bat  none  of  them  are  foaiid 
to  be  superior,  or  even  equal  to  the  hop.  Some  of  them,  however,  are  tolerable  siibati 
tutes,  and  are  employed  in  various  places. 

T%e  common  box  (Buxus  tempervinnt)  is  xonck  Qwd  ia  all  the  beer  brewed  in  Paris  at  the  present  time,  as 
has  been  lately  slated  br  M.  da  Petit  Thooars  in  a  commanication  to  the  Philomafeic  Society.  Box-wood  eoi- 
tafas  a  powerful  sadorine  prmciple,  with  a  bitter  taste,  whiAi  has  lately  beea  sepanted,  and  is  known  by  the 
name  of  Baxiana  (BuU.  Univ.).  In  some  parts  of  Frsnce,  as  well  as  in  GemaBTj  the  top  of  the  commom 
broom  is  employed ;  and  this,  as  well  as  heathy  has  been  used  from  time  immenmrial  m  Nwrway,  Sweden,  and 
the  north  of  Scotland.  All  these  possess  the  astringent  principle.  In  England,  matpfort  and  tMnmeoe^ 
though  less  proper  as  preservatives,  being  chiefly  bitter*  only,  have  been  used  fonaerfy.  It  is  said  that  the 
foreign  bitter,  quassia,  and  likewise  gentian,  aro  emplojred  at  present  in  the  porter  breweries. 

Qua$*ia  is  the  wood  of  a  plant  that  grows  in  the  West  Indiee,  and  the  deicoctioa  is  much  used  in  mediciae 
as  a  useful  tonic    The  active  principle  is  intensely  bitter,  and  is  called  quasnut, 

Oniimn  is  the  root  of  the  G«>itum»a  bOea,  a  ]|1ant  which  grows  very  abundantly  ia  the  Alps,  Pyrenees,  and 
Apennines.  The  bitter  extracted  from  them  is  intense,  and  proves  an  excellent  tonic,  being  touad  partieniariy 
aj^icable  ia  aoeh  diseases  as  require  the  combination  of  bitters  and  chalybeatca^  as  in  eases  of  direct  debtlj^. 
It  is  in  no  way  poisonnos,  but  it  contains  a  saccharine  principle  which  causes  it  to  ferment  rapidly  aad  spoil; 
therefore  it  does  not  cantribnte  to  thepreeervation  of  beer,  though  it  gives  it  bitterness ;  and  it  ia  a  mi^ah* 
to  suppose  that  it  is  a  ^ood  substitute  m  hope. 

Ckummu  aromaliau  is  a  {daat  of  a  spicy,  bitter  taste,  fonneriy  used  in  aromatic  tinctures  for  medtdnal  par> 
poses,  and  which  has  been  employed  to  supersede  hops;  it  grows  ia  this  country,  and  is  collected  for  the  use 
of  brewers  and  distillers. 

Wormwood  and  horehotmi  are  likewise  used,  it  is  said,  to  diminish  the  quantity  of  hops. 

Coledbi,  absurdly  called  Terra  Japoaica,  has  been  used  with  suocess  I17  sane  brewers  for  the  purpcae  ot 
more  effectuaUy  precipitatiag  mucilaginous  matter  in  beer,  which  it  does  from  oontuniag  a  powerfully  bitter 
aad  astringent  principle.  It  is  an  innocent  substance,  employed  in  medicine  as  a  tonic,  uid  is  an  extract  pre^ 
IMUPed  in  India  from  a  plant  called  Aeaeia  Catechu ;  it  is  there  chewed  vrith  the  betel  nut. 

Aloes  juo  said  to  have  also  beea  used ;  but  they  axe  very  improper,  being  poweifully  cathartic. 

3231.  Bta  the  mott  ob)€cH<mabU  of  Ae  aubstances  U9ed  in  adulterating-  malt  hfuare  aie 
those  narcotics  intended  to  increase  their  intoxicating  quality.  These  are  all  pernicious, 
and  the  following  list  is  truly  fright&l ;  it  is  to  be  hoped  that  they  are  now  seldom  em- 
ployed : 

Nmx  vomica  is  the  fruit  of  a  tree  called  Strychmu  Nux  Vomiai,  which  grows  ia  the  Indian  Ardkipelagai. 
The  seeds,  which  contain  the  active  principle,  are  extremely  bitter.  They  contain  a  considerable  quantity  of 
Mtrvchnat  the  most  deadly  knovm  poison  except  Pruasio  acid.  Strychnia  is  so  intense  a  bitter  that  one  grain 
of  it  dissolved  ia  eighty  pounds  of  water  produces  a  bitter  solutioa.  A  sixth  part  of  a  grain  is  suffident  te  kiO 
a  dog. 

St,  IgmAwu'a  6«aa,  or  hUUr  ieoa,  is  the  seed  of  an  East  Indian  plant  {.Stryekmu  St.  JgnoHi),  It  contains 
10  parts  in  1000  of  strychnia. 

Cocenbtt  InHau  is  the  berry  of  the  Menupermum  cocadtu;  it  contains  a  bitter,  intoxicating  substance, 
called  pterofecuM,  and  so  violent  a  poison  that  ten  grains  will  kill  a  dog  ia  a  Tsry  short  time.  A  great  deal  is 
brought  from  India  \  aad  ao  other  use  is  kaown  for  it  except  ia  the  adulteratieii  of  beer.  It  is  certain  that  thia 
has  been  employed  in  porter  from  eridence  given  before  a  committee  of  the  House  of  Commons. 

Gromt  cfrmroMot  is  another  similar  substance,  said  to  be  largely  employed  for  the  same  purpose. 

Opum  is  a  sabstaiMie,  the  narcotic  qualities  of  which  are  wellknown ;  it  appeals  in  the  hst  of  intoxicating 
inmdients. 

Tobacco  is  said  to  be  used  in  beer  in  some  way,  from  its  narcotic  or  other  properties.  It  is  very  injniioua 
when  taken  into  Uie  stomadi. 

Bokomion  rootmmy  and  AenioM  are  two  poisonom  subetaaoes,  said  also  to  be  used. 

Smne  other  substaacee  are  said  to  be  employed  by  brewers  occasionally,  to  give  some  particular  llavoun  ca 
to  correct  defects,  as  gingcTf  ooriandtr  hm,  caraway  tetds,  Ac, 

By  the  ute  of  theee  nareotice,  weak  malt  liquor  has  been  made  to  imitate  strong  porter, 
constituting  a  beverage  extremely  improper.  It  is  true  that  a  very  small  quantity  of 
any  of  these  poisons  may  be  taken  internally  without  danger,  and  are  even  employed  in 
medicine ;  they  should,  however,  be  confined  to  the  materia  medica,  and  only  used  under 
the  direction  of  a  skilfal  physician,  but  b^  no  means  mingled  with  our  common  drink ; 
and  there  is  little  doubt  but  that  the  stupifying  efiect  of  some  malt  liquors  is  owing  to 
their  adulteration  with  some  of  these  deleterious  ingredients.  Unfortunately,  too,  very 
few  of  these  poisonous  vegetable  drugs  can  be  detected  by  the  chemist,  and  are  only 
recognised  by  the  stupifying  and  injurious  efifects  which  they  produce.  Mineral  adul* 
terations  can  be  detected,  such  as  copperas,  sulphuric  acid,  lime,  soda,  potash,  dec. 

That  great  quantities  of  these  deleterious  ingredients  are  imported,  we  learn  from  offi- 
cial  returns,  from  which  it  appears  that  in  one  year  there  were  brought  into  the  kingdom 
no  less  than  164,8(^  lbs.  of  cocculos  indicus,  140  tons  of  quassia,  218,624  lbs.  of  gentian 
root  and  nux  vomica. 

3222.  Various  materials  employed  to  correct  the  acidity  of  beer  and  other  liquors  will  be 
described  when  treating  on  the  management  of  the  beer  cellar,  Sect.  YIII.  These  are 
all  alkalies  and  alkaline  earths,  and  are  in  themselves  harmless,  as  carbonate  ofsoda^ 
chalk,  vfhitingf  egg  shells,  founded  oyster  shellst  and  marble  dust, 

3223.  Substances  used  for  fining  are  described  in  Sect.  IX.,  "  Fining ;"  tbey  are,  isin* 
glass,  white  of  eggs,  and  nartshom  shavings. 

3224.  For  colouring,  only  burned  or  roasted  nudt  is  allowed  to  be  used  by  the  brewer : 
this  has  been  already  described  under  "  Malt.' 


•»» 


Burmod  mgar  vraa  employed  by  the  brewen  fonneriy,  and  may  still  be  in  domeatio  bnwmg.  Iliera  are  twa 
modes  of  preparing  it  One  is  to  bum  the  sugar  in  an  iron  vessel  till  it  becomes  a  thick  sirup,  perfectly  black 
and  extremely  bitter.  The  other  method  is  to  boil  the  sugar  to  a  middle  state  between  sweet  aad  bitter.  To 
boih  these  preparations  it  is  aeceesary  to  add  lime-water  befora  they  are  suflbred  to  cod  ia  fthe  pot,  ia  cHer  fee 
bring  them  to  a  proper  temper,  as  without  this  they  would  become  hard,  d^,  burned  substances  (  but  no  wata* 
must  be  put  to  them  before  they  are  su£BcIeatly  bnraed.    Liquorice  is  |)robably  also  used  for  ite  odour. 


8tt5  But  kaoMng^Amoog  tlk«  adttkanutou  of  portar  onglit  to  be  nekoMi  witot  it  thii  tsriMd.  On  <rf 
die  qoalitiM  of  good  fiortcr  is,  that  it  abould  bear  a  Am,  frothjr  head««iioe  profeeied  judgee  of  thi*  beTeiac* 
would  not  conaideT  it  aa  perfect  withoat  this  reqaisite,  altboogh  U  might  poesess  all  the  other  properties  of  eood 
fott&r.  GenoiiM  porter,  ftesh  drawn,  when  poured  from  one  veswl  to  another,  exhibits  on  its  surface  a  elose, 
oraamy  fonn  or  hMd,  whidk,  when  Mown  aride,  instantly  closes  again ;  bat  if  the  porter  is  too  weak,  perhaps 
from  an  adoJteration  with  snail  beer,  this  head  is  deficient.  Soau  publicans  haTS  endsavoared  to  oonoeal  tais 
porerty  by  laying  on  the  surface  of  the  beer,  when  jast  drawn,  a  spooafol  of  an  artificial  heading  made  by 
wliifking  a  siriution  of  isinglass  in  sourish  porter.  This  contrivance,  howerer,  does  nut  effeotnally  answer  its 
ntended  purpose,  as  it  may  lie  distingoished  from  the  fsanine  head  by  its  not  closing  of  itself  when  bhnni 
aside.  A  kind  of  heading  that  cannot  be  detsoted  in  the  same  way  is  made  by  adding  to  efery  barrel  of  basr 
hajf  an  ounce  of  a  mixture  eompoeed  of  gretn  vitriol  (sulphate  of  iron),  afaoa,  and  »mU.  This  imparts  slso  a  d^ 
greo  of  sstringency  to  the  beer,  which  porter  drinkers  sometimes  prefer.  8q  small  a  quantity  of  these  salts  is, 
perhaps,  not  injanoas  to  hsaltn ;  the  same  sails  are  fiMind  in  many  mineral  waters  used  as  medicine ;  yet  we 
stMukl  objieet  to  any  mineral  water,  however  weak,  as  a  coastaat  bererags  *,  and,  besidea,  this  enables  the  pub* 
lican  to  conrval  a  real  defect  in  his  beer.    The  law  prohibits  this  practice. 

3226.  To  detect  Sulphate  of  Iron  in  Beer. — Fill  two  wine-glasses  with  the  suspected 
beer ;  place  them  in  a  good  light,  and  into  one  of  these  put  a  few  drops  of  a  decoction 
of  galls ;  stir  this  well,  and  observe  if  the  colour  of  the  beer  is  changed  on  compariog 
it  with  the  other  glass ;  if  the  colour  is  blackened  by  the  addition  of  the  galls,  this  is 
a  proof  that  the  beer  contains  iron ;  and  if  the  beer  remains  for  four-and-twenty  hours, 
probably  the  iron  will  be  more  distinctly  manifested  by  the  deposition  of  a  blackish  sed- 
iment. 

8mlt  is  likswise  sometimes  pu|  into  ale  on  aoooont  of  the  taste,  whieh  plsasss  soma  palates,  and  it  is  nid  to 
•xcito  thirst*    It  does  not  appear  to  be  a  useful  addition. 

Sect.  VI.—- on  thb  tirious  kiitds  or  halt  liqvob. 

8227.  A  great  variety  of  fermented  liquors  ha»e  been  prepared  from  malted  grain  in  dif" 
ferent  periode  and  in  various  places ;  bat  our  object  at  present  is  only  to  consider  such 
as  belong  to  this  country,  briefly  touching  upon  those  which  are  macie  upon  the  Conti- 
nent. Perhaps  we  cannot  render  this  subject  more  intelligible  than  by  prefacing  it  by  a 
slight  sketch  of  the  history  of  our  malt  liquors,  without  attempting  the  depths  of  anti- 
quarian research,  for  which,  indeed,  like  many  of  our  domestic  habits,  the  materials  are 
extremely  scanty. 

SuBSBCT.  1. — History  of  Malt  lApuirt, 

8228.  The  particular  mode  in  which  barley  and  other  farinaceoos  grains  were  origi 
tally  employed  in  fermentation  is  unknown. 

8229.  We  are  informed  by  Herodotus  and  by  DIodorus  Sicutus  that  the  Egyptians 
prepared  a  drink  from  barley  not  much  inferior  to  wine ;  and  we  are  told  that  this  ma^ 
terial  was  used  because  the  vine  did  not  grow  in  Eg3rpt,  a  circumstance  rather  extraor- 
dinary, since  it  was  so  well  known  in  ralestine,  and  is  found  in  Egypt  at  present. 
However  this  may  be,  it  is  easy  to  account  for  the  use  of  barley  for  fermentation  in 
those  European  countries  which  were  not  favourable  to  the  growth  of  ^pes.  Tacitus, 
Pliny,  and  other  classic  writers  bear  testimony  to  the  existence  of  an  mtoxicating  bev« 
erage  made  from  malted  gram  among  the  ancient  Oermans  and  Gauls,  and  this  was,  no 
doubt,  at  the  same  time  generally  known  among  the  Celtic  nations  in  the  north  of  Eo- 
Tope :  it  is  not  certain  what  grains  were  used,  'S  any,  besides  barley. 

8230.  The  possession  of  barley,  or  any  of  the  farinaceous  grains,  supposes  agricul- 
i*ire ;  and  in  ancient  Britain,  while  only  a  small  portion  of  the  land  was  cultivated,  mead 
produced  firom  honey  appears  to  have  been  long  a  general  and  favourite  beverage. 
Raw  barley  does  not  readily  ferment  of  itself,  a  decoction  becoming  rather  sour  than 
vinous ;  henae  the  process  of  malting  was  employed,  and  the  addition  of  bitters  is  of 
great  antiquity.  The  name  for  ale,  in  the  ancient  British  language,  was  ewrto,  which 
still  remains  in  Wales.  The  term  ale  appears  to  have  come  from  the  Danish  oela.  The 
English  word  beer  is  synonymous  with  the  German  hier^  and  may  be  traced  from  the 
Saxon  here^  bariey :  a  variety  of  that  grain  is  still  called  here  in  Scotland.  The  French 
lierre  and  the  Italian  Hrra  were  derived,  no  doubt,  from  a  similar  source,  and  perhaps  all 
may  have  had  their  origin  in  the  Hebrew  •y^,  com,  pronounced  her.  The  drinks  in  gen- 
eral use  among  the  early  Anglo-Saxons  appear  to  have  been  mead  and  beer :  ale  and 
alehouses  are  mentioned  in  the  laws  of  Ina,  king  of  the  West  Saxons,  in  728.  Wine 
was  not  introduced  into  this  country  till  a  date  somewhat  later.  The  grape  appears  to 
have  been  cultivated  at  an  early  period  in  the  monasteries,  and  after  the  Norman  con- 
quest it  became  more  general  among  the  nobles  and  higher  clergy ;  but  the  other  classes 
adhered  to  their  ancient  beverage,  which  became  more  plentifbl,  and  more  within  the 
reajh  of  the  mass  of  the  population,  when,  from  the  abolition  of  the  feudal  system,  and 
the  more  settled  condition  of  the  country,  agriculture  was  more  attended  to.  The  vine- 
yards were  neglected  about  the  time  of  the  Reformation,  when  many  of  the  eocIe8ia8ti> 
eal  gardens  were  destroyed.    Ale  then  became  the  general  and  favourite  drink.    , 

3231.  A  variety  of  substances  were  added  to  the  ale  of  our  anoestors,  as  we  have 
stated,  for  the  purpose  of  overpowering  the  sweet,  mawkish  taste  of  the  liqnor  fermented 
from  barley,  as  well  as  U>  take  away  that  tendency  to  acidity  which  is  possessed  by  aU 
malt  liquors.  The  use  of  honey  in  brewing  is  of  great  antiquity,  both  here  and  on  the 
r^nntinent ;  this  is  still  found  an  excellent  addition  in  domestic  aleS;  and  it  is  said  to  be 
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used  by  some  public  ale  brewers  in  Scotland  and  England. .  Dubrunfaut,  in  some  expeii* 
ments  on  brewing,  foand  that  he  coald  make  a  beer,  much  resembling  the  famous  beer 
of  Lou  vain,  by  fermenting  wort  without  hops,  and  with  the  addition  of  honey.  Bitter 
herbs  were  formerly  infused  in  ale,  not  merely  for  ordinary  beverage,  but  were  added 
in  great  variety  to  compose  what  was  called  herb  ale,  a  favourite  medicament  of  those 
times:  this  was  compounded. by  our  ancient  dames,  as  well  as  by  the  leecheM  of  that 
day,  who  were  the  principal  herbalists  and  apothecaries ;  but  probably  most  of  these 
additions  were  made  to  the  ale  after  it  was  brewed,  and  wer^  not  considered  as  essen- 
tial to  its  formation; 

3232.  A  kind  of  malt  liquor  called  mum  is  mentioned  among  the  ancient  drinks  of  this 
country  as  remarkable  for  the  number  of  its  flavouring  ingredients.  Spiced  ale  is  con- 
tinually referred  to ;  and  coriander,  caraway,  and  other  seeds  were  often  added ;  also 
ginger,  orange  peel,  orris  root,  &c.  Many  of  the  bitter  substances,  as  wormwood, 
quassia,  gentian,  &c.,  continued  long  to  be  employed'by  our  public  brewers,  until  all  but 
hops  were  excluded  by  the  Legislature. 

3283.  We  learn  from  Beckmann  that  the  first  notice  of  the  use  of  hops  occurs  in  the 
beginning  of  the  fourteenth  century,  when  it  appears  that  they  began  to  be  regularly  em 
ployed  in  the  breweries  of  the  Netherlands.  They  were  introduced  into  English  brew- 
ing in  imitation  of  t^e  Flemings,  and  were  first  imported  from  the  Netherlands  in  1524. 
But  though  their  efficacy  was  admitted  in  the  conservation  of  beer,  yet  they  were  long 
supposed  to  contain  qualities  noxious  to  the  constitution,  among  which  it  was  said  that 
they  "  dried  up  the  body  and  caused  melancholy."  Accordingly,  we  find  in  the  house- 
hold regulations  of  Henry  VIII.  an  order  to  the  brewer  not  to  put  any  hops  into  the  ale. 
They  are  first  mentioned  in  the  English  statute  book  in  1552. 

3234.  In  1557  the  national  taste  had  somewhat  changed  in  their  favour,  and  Tuslei, 
In  his  treatise  on  Husbandry,  thus  sings  their  praises : 

'*The  hop  for  hia  profit  I  thos  do  exalt. 
It  strengtheneth  drink,  and  it  flavoureth  malt ; 
And  bbing  well  browed,  long  kept  it  will  laat, 
And  drawing  abide,  if  ye  draw  not  too  fast.*' 

Their  use  was  general  in  1600,  and  their  mode  of  cultivation  was  pointed  out  by  Walter 
Sly  the  in  1653,  in  the  reign  of  James  I.  It  is  evident  from  this  that  the  beer  of  the 
previous  periods  had  been  very  different  from  what  it  is  at  present.  Soon  after  the  in- 
trodgction  of  hops  into  England,  so  little  did  they  suit  the  general  taste,  and  such  was 
the  public  opinion  respecting  their  deleterious  qualities,  that,  about  1650,  the  Common 
Council  of  the  City  of  London  petitioned  Parliament  against  two  nuisances :  one  of  which 
was  "  Newcastle  coals,  and  the  other  hops ;  in  regard  they  spoiled  the  taste  of  drink  and 
endangered  the  health  of  the  people.'*  Hops  were  also  petitioned  against  in  the  reign 
of  Henry  VI.,  as  *'a  wicked  weed." 

S235.  It  is  therefore  probable  that  ale  had  originally  but  a  small  quantity  of  bitter,  and 
was  either  not  calculated  for  keeping,  being  drunk  very  new,  or  that  it  was  prepared 
with  honey  without  bitters,  as  is  practised  in  the  south  of  France  and  other  places,  and 
perhaps  bottled  or  kept  in  some  kind  of  close  vessels,  being  rather  a  species  of  barley 
wine  than  like  our  modem  ales.  We  find  it  stated  in  the  "  Maison  mstiquCf"  1616,  that 
"the  generall  vse  is  by  no  means  to  put  any  hops  into  ale :  making  tlTat  the  difference 
between  it  and  i^ere,  that  the  one  hath  hops,  the  other  none :  but  the  wiser  huswiues 
do  find  an  error  in  that  opinion,  and  say  tne  vtter  want  of  hops  is  the  reason  why  ale 
lasteth  so  little  a  time,  but  either  dyeth  or  soureth,  and  therefore  they  wiU,  to  euery 
barren  of  the  best  ale,  allow  haife  a  pound  of  good  hops."  Thus  the  use  of  hops  seema 
to  have  advanced  gradually,  partly  from  finding  that  it  preserved  the  beer  from  turning 
acid,  and  partly  from  a  taste  for  it  now  becoming  habitual.  Many  of  the  herbs  formerly 
thought  to  give  an  agreeable  flavour  would  not  now,  perhaps,  have  many  admirers, 
which  is  not  surprising,  since  few  persons  like  porter  who  are  not  used  to  it.  It  ia 
curious  to  observe  that  the  mode  of  brewing  in  Scotland  was  formerly  nearly  the  same 
as  that  followed  on  the  Continent  (see  Subsect.  3,  *'  Scotch  ale,"  and  Subsect.  4,  "  Ac- 
count of  the  Beers  on  -the  Continent").  But  this  agreement  is  the  less  remarkable* 
when  we  consider  the  correspondence  in  the  architecture  and  many  circumstances  in 
their  habits,  owins  to  their  political  connexion.  The  invention  of  porter,  which  was 
quite  peculiar  to  England,  has  produced  a  great  change  in  the  taste  of  the  public  with 
respect  to  malt  liquors  in  South  Britain. 

Subsect.  2. — Porter, 
8233.  Porter  u  a  malt  liquor  peculiarly  English  :  the  chief  difference  between  it  and  ale 
ii,  that  the  former  derives  a  dark  colour  and  astringent  taste  from  the  use  of  brown  or 
highly  dried  malt ;  from  its  having  more  hops  than  ale ;  and  from  the  saccharine  matter 
having  been  more  exhausted  in  the  fermentation,  or,  as  the  brewers  say«  having  the 
attenuation  carried  farther,  so  that  porter,  as  contrasted  with  ale,  may  be  considered  as 
a  diy  malt  liquor.  From  these  circumstances  this  beverage  has  been  preferred  in  £ng% 
land,  being  considered  as  more  wholesome  than  ale,  when  made,  as  it  ought  to  be,  fronc 
pare  malt  and  hopa 
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8S87.  7^  origin  0/  a  Uter^gs  «o  txtemitely  used  in  the  Britieh  dominUme  in  eurioiu 
0nougb,  and  is  thus  stated  by  walone : 

**  Befora  Um  year  1730,  the  midt  liqnon  in  nnerml  nee  in  I<ondoa  were  ide.  beer,  nnd  twopenny,  nnd  it  wu 
ooslonnry  for  the  drinkeri  of  mnlt  limor  to  cnll  for  a  pint,  or  a  tnnknrd  of  hair  and  half;  that  i«,  half  of  ale  and 
half  of  beer,  or  half  of  beer  and  hall  of  twooenny.    In 


ooane  of  tim»  it  alao  became  the  praetioe  to  call  for  a 

pint  or  unkard  of  tkn4  tkreadSf  meaninf  a  tnini  of  ale,  of  beer^  and  of  twopenny,  and  thne  the  pablicaa  had 
the  trouble  to  go  to  three  caeks,  and  torn  three  oocks  for  a  pint  of  liquor.  To  avoid  thia  inoonTenienoe  and  waste* 
a  brewer  of  the  naaM  of  Harwood  oonoeived  the  idea  ot  making  a  liquor  which  should  partake  of  the  united 
flavuurs  of  ale,  beer,  and  twosenny.  He  did  so,  and  succeeded,  calling  it  «iiltr«,  or  entire  butt ;  and  as  it  was 
a  very  hearty  and  noorishing  liquor,  it  was  very  suitable  for  porters  or  other  working  peopto :  hence  it  "^ti'wtd 
the  oame  of  perfer.** 

It  would  be  no  easy  asatter  to  ascertain  what  was  the  predss  quality  of  the  porter  of  that  time,  but  it  was 
very  pnbably  ttiflbraat  in  some  respects  from  the  bererage  of  the  same  name  made  at  preeent,  in  ounssquenoe 
if  ehai^w  in  the  ingredients  and  the  mode  of  manufacture,  likewiee  in  the  taste  of  ths  puUie,  and  abo  from 
enactmenu  which  haTo  restricted  the  ingredients  within  narrower  limits  than  they  were  oooe  confined  to. 

The  distinctive  character  of  porter  being  its  brown  colour  and  acerb  taste,  derlTed 
from  the  highly  dried  malt,  the  depth  of  colour  was  supposed  to  indicate  in  some  degree 
the  strength  of  the  liquor,  and,  while  brown  malt  alone  was  emfjloyed,  this  was  the  case. 
But  in  consequence  of  the  taxes  on  malt  and  the  high  prices  it  rose  to  during  the  late 
war  with  France,  brewers  paid  more  attention  to  the  subject,  and  they  found  that  the 
heat  used  in  rendering  the  malt  brown  destroyed  some  of  the  saccharine  matter,  and 
thus  that  the  deep  colour  of  porter  was  produced  at  the  expense  of  the  most  valuable 
part  which  gave  strength  to  the  beer.  They  were  induced,  therefore,  to  use  pale  malt 
for  the  fermentation,  as  producing  more  stren^h,  and,  in  consequence,  being  less 
expensive ;  but  as  the  beer  Irom  this  was  deficient  in  that  flavour  which  had  been 
produced  by  the  use  of  brown  malt,  and  which  was  so  much  Talned  by  porter  drinkers, 
and  as  the  porter  was  paler  than  before,  in  order  to  conceal  these  defects,  they  had 
recourse  to  various  colouring  substances  and  drugs  of  various  kinds. 

323(3.  Jn  consequence  of  a  general  eompUunt  on  this  subject^  on  act  was  passed,  in  1816, 
by  which  all  ingredients  whatever,  except  malt  and  hops,  were  forbidden  to  be  used  in 
the  making  of  malt  liquor  by  the  manufacturing  brewer,  as  we  before  stated ;  and  like- 
wise all  other  substances  to  produce  an  artificiid  colouring,  the  chief  of  which  had  been 
burned  sugar.  Soon  afterward,  however,  a  discovery  was  made  that  in  malt  roasted 
almost  black,  in  the  manner  of  cofiee,  though  the  fermentable  matter  \a  totally  destroy- 
ed, yet  a  large  quantity  of  brown  soluble  colouring  matter  is  produced ;  and  as  this 
substance  comes  within  the  letter  of  the  act,  a  patent  was  taken  out  for  it,  and  it  is  at 
present  the  practice  among  many,  we  believe  most,  of  the  brewers,  to  use  a  quantity  of 
this  to  give  the  porter  a  deep  colour. 

This  roasted  malt  \a  perfectly  innocent,  but  gives  no  additional  strength  to  the  beer; 
and  a  dark-brown  colour  is  in  this  case  no  indication  of  the  strength  of  the  liquor. 
Some  brewers,  however,  we  are  informed,  still  employ  only  a  mixture  of  pale  and  high 
dried  or  brown  amber  midt. 

3'239.  hi  the  ordinary  mode  of  bremng  porter  the  products  of  all  the  mashings  are 
mingled  together,  and  they  constitute  what  is  called  entire  beer.  It  is  fermented  with 
more  rapidity  than  ale,  and  more  of  the  saccharine  matter  is  decomposed,  since  the 
liquor  is  not  to  be  sweet  r  hence  it  is  more  liable  to  pass  into  the  acetous  stage,  and 
requires  to  be  put  into  cleansing  barrels  the  moment  it  has  arrived  at  a  certain  point 
As,  notwithstanding,  it  still  contains  much  unfermented  matter,  it  requires  slow  ferment- 
ation for  a  considerable  time  to  convert  it  into  alcohol ;  and  some  time  ago  this  was 
thought  to  be  best  done  in  large  masses.  Accordingly,  the  brewers  had  immense  storo 
vats  for  this  purpose,  in  which  the  beer  remained  for  twelve  or  eighteen  months ;  some 
of  these  vats  held  above  6000  barirels  of  porter ;  and  that  of  Messrs.  Meux  held  18,000, 
and  was  said  to  have  cost  10,000^.  The  porter,  during  its  long  repose  in  these  vats, 
became  spontaneously  fine,  and  by  a  slow  fermentation  had  all  its  saccharine  matter 
decomposed,  so  as  to  be  in  the  state  of  dry  wine.  The  bitter  also  became  less  perce|K 
tible,  and,  from  beinp^  kept  so  long,  the  beer  was  at  length  nearly  what  is  technically 
called  hard,  that  is,  it  was  brought  to  the  verge  of  acidity,  without  being  at  all  acid. 

3340.  The  explanation  most  to  be  depended  upon  of  the  terms  hard^  stale,  mild,  and 
entire  porter  may  be  found  in  the  information  given  by  Mr.  Barclay,  the  celebrated 
brewer,  to  the  committee  of  the  House  of  Commons,  in  1818.  From  this  it  appears 
that  every  publican  has  two  kinds  of  beer  sent  to  him  by  the  brewers ;  one  is  called 
mild  beer,  which  has  been  sent  exactly  as  it  has  been  brewed ;  and  the  other  is  called 
ejUirCf  which  is  a  mixture  of  beer  brewed  for  keeping,  or  what  has  been  termed  hard 
beer,  waste  beer  from  various  sources  in  the  brewery,  and  what  has  been  returned  by 
the  publican,  together  with  some  beer  of  better  quality ;  this  is  put  all  together  into  a  Tat 
and  kept  till  it  is  bright.  As  there  are  various  tastes,  some  prefer  mild  or.  fresh  beer, 
and  others  the  hard  or  stale  beer,  and  some  mix  them :  but  it  is  supposed  that  the 
public  taste  is  changed  from  wha:  it  was  formerly,  most  persons  now  giving  the  prefer- 
ence to  mild  porter,  what  is  called  stale  being  too  frequently  almost  in  the  commence* 
ment  of  the  acetous  stage,  which  renders  it  unfit  for  certain  constitutions. 
.  Hore  it  may  be  proper  to  mention  that  when  this  is  found  to  be  the  case,  a  aligfat 
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degree  of  acidity  can  be  eomoted  in  a  Tery  easy  and  conTenient  manner  by  a  Ijctie 
carbonate  of  soda,  which  is  now  kept  for  this  purpose  in  eveiy  apotliecary*8  and  drug- 
gist's shop,  and  sold  for  about  2d.  per  oz.  About  a  quarter  of  a  small  tea-spoonful,  or 
less,  put  into  a  half-pint  glass  of  stale  porter,  produces,  when  stirred,  aa  immediala 
effenrescenee,  and  destroys  the  acidity  of  the  porter.  Too  much  soda  will  give  an 
nnpteasant  alkaliae  taste,  but  the  neutral  salt  formed  by  its  union,  and  the  acetous  acid 
of  the  beer,  acetate  of  soda,  fcs  by  no  means  hurtful,  being  slightly  laxative.  This  it 
particularly  proper  for  persons  inclined  to  dyspepsia  who  drink  porter. 

8241.  Wktti  u  cmlUd  brown  Houi  is,  or  ought  to  be,  a  superior  kind  of  porter;  but 
nothing  can  be  inferred  from  its  mere  colour,  that  being  artificial :  it  is  about  twenty 
shillings  a  barrel  dearer  than  common  porter.  DuUin  ttmu  is  an  excellent  kind  of 
porter,  which  is  thoughts  be  quite  pqaal  to  the  London  porter,  and  is  a  proof  that  good 
porter  may  be  brewed  wherever  sufficient  care  is  taken.  Porter  for  boUUng  is  also  a 
superior  kind,  about  ten  shillings  a  barrd  dearer. 

Porter  is  acareely  ev«r  attempted  to  be  browed  in  private  establishments,  though,  if 
required,  any  one  akilled  in  other  malt  liquors  wouM  find  no  great  difficulty  in  pre- 
permgift. 

SoBSKCT.  3. — Ale 

8848.  Aie  4t  mneier  Am  porUr,  and  London  brewers'  ale  is  etrongm'.  The  ale  froiii 
various  London  brewers  diflbrs  in  some  particulars  of  strength  or  flavour ;  and  the  same 
is  the  case  with  what  is  brewed  ia  different  parts  of  the  country :  thus,  Wiltshire  ale  is 
remarkable  for  being  hard,  as  are  tlie  ales  of  the  west  of  England  generally ;  but  those 
who  are  accustomed  nsaally  prefer  it. 

8848.  Bwrton  AXe. — This  ale,  «o  named  from  tiie  place  where  it  is  made,  Burton-upon- 
Trent,  is  in  high  repute  in  this  country,  and  is  exported  to  diflereot  places  on  the  Con* 
tinent.  It  is  the  strongest  of  our  ales,  being  about  85  per  cent,  stronger  than  l»t>wn 
stoat.  It  is  of  a  somewiutt  thick,  glutinous  consistence,  and  agreeably  sweetish  taste. 
A  small  quantity  of  it  produces  inebriation  with  those  persons  who  are  not  accustomed 
to  it.  Its  colour  is  pale,  and  it  is  made  from  the  very  best  pale  malt  and  hops.  Much 
of  its  intoxicating  quality  has  been  attributed  to  coeculus  indicus ;  but  of  the  truth  of 
this  assertion  we  have  no  positive  knowledge. 

8244.  Bcotf^  il/€.— The  Scotch,  particularly  the  Edinburgh  ales  of  the  present  day, 
made  partly  on  the  old  plan,  are  esteemed  equal,  if  not  superior,  to  any  in  Britain ;  and 
certainly  some  of  the  best  Scotch  ales  have  a  flavour  extremely  vinous,  and  approaching 
the  nearest  of  any  of  our  ales  to  some  of  the  light  French  wines.  They  are  particolariy 
mild  in  their  flavour  aad  pale  in  colour,  and  the  taste  of  the  hop  does  not  predominate. 
One  great  advantage  which  they  derive  from  the  smallness  of  the  quantity  of  the  hops 
which  they  contain  is,  that  it  does  not  form  a  disguise  for  injurious  ingredients,  as  ia 
the  case  with  the  larger  proportion  used  in  English  ales ;  and  hence,  if  no  better  reasons 
could  be  assigned,  it  is  said  that  the  Scotch  ales  are  less  liable  to  adulteration  than  those 
of  England.  But,  on  the  other  hand,  they  are  more  difficult  to  keep  long ;  and  the  fine 
Scotch  ales  are  ^retore  generally  bottled. 

The  principal  difibronce  between  the  manner  of  brewing  Scotch  and  English  ale  is, 
that  the  former  is  fermented  with  a  much  lower  heat  than  the  latter,  usually  as  low  aa 
60^  :  this  fermentftion  is  slew  ;  it  continues  for  a  fortnight,  or  even  three  weeks.  The 
fermentation  is  carried  nearfy  as  far  as  possible  in  the  fermenting  vat,  and  hence  it  soon 
becomes  fine,  and  is  then  put  into  casks,  and  is  seldom  racked. 

8846.  It  effeoTo  to  koM  been  the  ancient  fradiee  m  Seotlandf  as  it  is  still  in  some  placea 
on  the  Continent,  to  put  the  new  fermented  ale  quite  hot  into  casks,  where  the  ferment- 
ation was  carried  on  slowly,  the  bung-'holes  being  left  open,  or  loosely  stopped  with  cov- 
ers of  day.  The  ale  was  then  sent  out  in  this  fermenting  state  to  the  customere  in 
casks  or  in  flagons ;  but  it  was  afterward  always  bottled,  whether  strong  or  weak,  and 
was  generally  ready  in  the  course  of  a  week.  The  low  degree  of  temperature  at  which 
the  fermentation  is  carried  on  confines  the  brewing  to  the  colder  parts  of  the  year ;  and 
during  four  or  five  of  the  summer  months  no  strong  ale  is  brewed.  The  ale  of  Preston 
Pans  is  the  finest  and  most  vinous  of  the  Scotch  ales. 

8846.  Fn  Edinburgh,  Dr.  Thomson  informs  us,  it  Vfos  the  custom  formerly  for  the  brewers 
to  **  send  out  the  small  beer  in  casks  the  moment  it  was  mixed  with  yeast,  and  before  it 
had  undergone  any  fermentation  whatever."  It  fermented  sufficiently  in  the  small  casks 
in  which  it  was  sent  to  the  customers,  who  generally  bottled  it,  which  made  it  clear  and 
very  brisk,  and  extremely  agreeable. 

8247.  Welsh  AU.-^Mr.  Lkinovan  informs  us  that  there  is  nothing  peculiar  in  the  process 
of  making  the  excellent  ale  of  that  country.  They  brew  rather  small  quantities  at  a 
time,  use  good  malt  and  hops,  spare  neither,  and  take  but  one  extract  from  the  malt. 

8848.  Windsor  Ale.—li  is  said  that  this  contains  a  considerable  quantity  of  honey  and 
liquorice,  which  gives  it  additional  strength.  The  honey  is  put  in  just  before  the  liqnm 
is  run  off  into  the  coolers. 

8849.  India  Pale  AU.^Thin  ale  was  firat  prepared  fbr  the  India  market,  but  has  lateh 
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Mme  into  general  use  here.  To  make  it  keep  in  a  waim  clinate,  it  has  more  than  the 
albual  qbantity  of  hope,  and  is,  of  ooorae,  maoh  more  hitter  than  the  ordinary  ales.  It 
nas  been  recommended  by  some  phyaiciana  as  being  proper  for  eeitain  invalids^  with 
whom  the  usual  ale  does  not  agree.  It  is  said  that  some  brewers,  in  preparing  it, 
merely  add  an  infusion  of  hops  to  some  of  their  already  brewed  ales. 

3260.  Tajle  aie  and  tMe  beer  are  weak  ales,  and  in  domestic  brewing  are  generally 
the  result  of  the  second  and  third  mashiags :  strength  is  not  so  much  required  as  the 
right  proportion  of  bitter,  and  perfect  soundness  and  transparency.  They  are  very 
wholesome  beverages  when  in  their  sound  state,  and,  when  bottled,  are  excellent. 

In  London,  prafeMional  l»rewen  who  txrew  ale  and  table  beer  are  disHnet  frtMu  thoae  who  br^  porter,  and 
tone  brawers  eooflne  themielTee  to  the  mennfantnre  of  taUe  beer  only.  They  make  tfaie  malt  liqaor  from  tbe 
beet  pale  ^M]^  or  anber  and  pale  malt.  They  oenally  draw  eiz  baneu  of  beer  from  one  qnarter  of  malt.  The 
quantity  of  hope  ie  from  lour  to  five  pouuU  per  qoarter  of  malt.  Being'  Mat  oat  in  fmall  easks,  by  proper  man- 
agement it  may  be  drunk  fresh  and  in  good  conditicm ;  it  ia  not  calenlated  for  long  keeping. 

SoBSECT.  4. — Same  Account  of  the  Beer  made  on  the  Continent, 

3251.  It  may  be  interesting  to  state  a  few  particulars  respecting  the  kinds  of  malt 
liquor  made  by  our  Continental  neighbours,  who  difier  from  us  somevrtiat  in  their  taste 
on  this  ^pbjeet. 

3262.  The  beer  commonly  drunk  in  Pario  is  Tory  difibrent  from  any  generally  used  in 
London.  Tbe  French,  accustomed  to  light  wines,  make  their  beer  upon  a  somewhat 
similar  principle.  They  wish  rather  for  a  refreshing  than  an  intozicaiing  beverage  ; 
and  their  beer  is  admirably  adapted  to  the  purpose  for  whidi  it  is  intended— a  cheap 
refreshment  at  the  theatre  or  promenade.  It  contains  but  little  alcohol,  and  ia  more 
remarkable  for  its  briskness  than  strength :  being  bottled  when  new,  it  ferments  in  tbe 
bottle ;  a  great  quantity  of  carbonic  acid  is  generated  there,  which,  when  the  cork  is 
drawn,  flies  out  with  great  violence,  like  our  spruce  beer.  Good  table  beer,  bottled 
with  a  little  sugar,  comes  pretty  near  to  it.  In  many  parts  of  the  Continent  they  prefer 
this  light  beer. 

3263.  MtUt  liquor  to  a  beverage  much  more  common  in  Flandere  and  Oermany  than  in 
Fromce ;  the  best  beer  is  brewed  from  malted  wheat  mixed  with  malted  barley ;  the  first 
grain  gives  a  peculiarly  agreeable  flavour.  We  have  an  interesting  account  of  the 
Flemish  beer  from  Mr.  Richardson,  a  late  celebrated  English  brewer.  At  Brussels  they 
have  two  sorts  of  beer ;  one  of  a  brownish-amber  colour,  called  fictermant  strong  and 
tolerably  transparent,  of  a  taste  between  bitter  and  sweet,  but  wliich,  from  not  being 
well  manufactured,  is  very  liable  to  turn  acid  in  warm  weather.  The  other  sort  of 
beer,  called  the  "  bierre  blanche  de  Ixnivaine,**  or  white  beer  ofLoufMinef  is  found  through- 
out the  Netherlands,  and  its  manufacture  constitutes  the  principal  trade  of  Louvaine. 
The  white  beer  is  sweeter  than  the  pictenhan,  and  much  weaker.  It  is  pale  and  tur- 
bid, and  of  the  strength  of  table  beer.  Being  bottled  when  it  is  new,  it  is  extremely 
brisk.  This  is  much  relished  by  the  Flemings,  who  consider  it  as  a  very  wholesome 
and  refreshing  beverage  ;  and  although  Mr.  Richardson  brewed  for  them  some  excel- 
lent beer  in  the  English  mode,  which  they  praised  highly,  yet  they  continued  to  adhere 
to  their  accustomed  beverage,  which  had  pleased  the  palates  of  their  ancestors,  and 
which,  though  less  scientifically  made  than  ours,  had  less  intoxicating  efTect.  A  similar 
beer  is  made  at  Berlin. 

The  white  beer  of  Louvaine  Is  made  from  air-dried  malt,  which  was  probably  the  ori- 
ginal way  of  preparing  it  before  kilns  were  employed.  In  Flanders  and  in  Germany 
they  dry  their  malt  by  spreading  it  on  the  floors  of  large  lofly  rooms  which  are  attached 
to  every  brewery ;  and  the  process  can  only  be  performed  in  the  snnmier  months,  when 
the  temperature  is  suflicient  for  the  purpose.  The  fine  ales  were  probably  first  intend- 
ed to  imitate  the  brisk  white  wines  as  nearly  as  possible,  and,  consequently,  the  paler 
and  clearer  the  malt,  the  fitter  it  was  for  the  purpose.  The  proportion  of  hops  in  the 
Louvaine  beer  is  very  smaU,  and  the  fermentation  is  carried  on  at  a  low  temperature ; 
yet,  in  some  places  on  tbe  Continent,  beer  is  not  fermented  before  it  is  barrelled,  but, 
after  mashing  and  boiling,  is  put  hot  into  the  barrels,  in  which  it  ferments  spontaneously. 
Brown  malt  seems  to  be  peculiar  to  England,  where  porter  originated. 

3264.  In  Germany  a  great  deal  of  malt  liquor  is  drunk,  made  wholly  from  malt  and 
hops.  Baearia  is  celebrated  for  its  beer,  Liebig  states,  in  his  work  on  "  Chemistry  ap- 
plied to  Agriculture  and  Physiology,"  that  the  Bavarian  beer  possesses  tbe  property  of 
not  becoming  acetified,  even  when  kept  in  vessels  half  filled.  *'  This  vahiable  quality  is 
obtained  for  it  by  a  peculiar  management  of  the  fermentation  of  the  wort."  "  The 
wort,  after  having  been  treated  with  bops  in  the  usual  manner,  is  thrown  into  very  wide 
flat  vessels,  in  which  a  large  surface  of  the  liquid  is  exposed  to  the  air.  The  ferment- 
ation is  then  allowed  to  proceed,  while  the  temperature  of  the  chambers  in  which  the 
vessels  are  placed  is  never  allowed  to  rise  above  from  46®  to  60®  Fahr.  The  ferment- 
ation lasts  from  three  to  six  weeks ;  and  the  carbonic  acid  evolved  during  its  continu- 
ance is  not  in  large  bubbles,  which  burst  upon  the  surface  of  the  liquid,  but  in  small 
bubbles,  like  those  which  escape  from  an  acidulous  mineral  water,  or  by  a  liquid  satura 
ted  by  high  prewure.    The  surfaea  of  the  wort  is  scarcely  covered  with  a  scum,  anif 
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all  the  yeast  is  deposited  on  the  bottom  of  the  vessel  in  the  form  of  a  viseous  sedt 
ment.'*  In  this  practice  the  principle  appears  to  be,  to  render  the  fermentation  ver) 
complete,  and  to  exhaust  entirely  the  ferment,  or  to  render  it  incapable  of  exciting  fer 
mentation  of  any  kind,  and,  of  coarse,  arresting  any  progress  that  might  be  made  tc 
acescency.  It  is  farther  stated  that  the  yarions  kinds  of  beer  manufactured  in  Bavaria 
are  distinguished  by  difi^rent  flavours,  which  are  given  by  allowing  small  quantities  of 
the  herbs  and  blossoms  of  particular  plants  to  ferment  along  with  the  wort.  The  price 
of  beer  in  Bavaria  is  regulated  by  law  every  year,  according  to  the  price  of  barley,  and 
there  is  but  one  strength  of  beer  made,  the  duty  on  malt  amounting  to  half  its  value. 
The  strength  is  a  quarter  of  malt  to  three  barrels  and  a  half,  or  rather  less,  of  beer. 
The  summer  beer,  when  made,  is  first  put  into  large  opeu  barrels  used  for  the  slow 
fermentation,  during  which  time  small  casks  are  filled  from  them,  and  sent  out  daily 
to  the  publican  for  immediate  consumption.  The  winter  beer  is  put  inta  closed  casks, 
and  is  as  bright  as  wine,  and  extremely  brisk.  The  beer  of  Augsburgh  is  remark- 
able for  having  a  pitchy  taste,  communicated  purposely  by  pitching  the  inside  of  their 
store  vats. 

3256.  Prague  it  also  famed  for  heer^  which  is  reckoned  next  in  quality  to  the  Bavarian. 
The  beer  vauUs  of  Prague  are  of  the  veiy  best  kind  ;  and,  as  the  floor  of  the  cellar  is 
always  covered  with  a  thick  layer  of  ice,  on  which  the  casks  of  beer  are  p&ced,  the 
l>eer  is  sent  out  to  be  drunk  in  a  chilly  state. 

3256.  In  Brunswick  a  remarkably  strong  beer  is  made,  called  Mumme,  and  large  quan- 
tities of  this  used  to  be  imported  in  the  latter  end  of  the  sixteenth  century,  when  it  was 
mentioned  ip  the  excise  laws.  This  German  beer  was  made  in  the  towns  of  Lubeck 
and  Rostock,  which  were  famous  for  its  production.  So  great  was  the  trade  in  it,  that 
800,000  baVrels  were  annually  exported  under  the  name  of  Lubeck  beer.  The  city  of 
Rostock  contained  "250  licensed  breweries ;  and  the  most  considerable  part  of  the  Duke 
of  Mecklenburgh*s  revenue  arose  out  of  the  excise  laid  on  the  beer  brewed  in  these 
cities.  This  strong  Lubeck  beer  was  produced  by  using  double  the  usual  quantity  of 
malt  of  wheat,  with  oatmeal  and  beans ;  but  besides  these,  it  is  said  that  there  were  in 
it  also  infusions  of  fir  and  birch  tops,  majoram,  pennyroyal,  wild  thyme,  elder  flowers^ 
seeds  of  cardamom,  and  barberries ;  so  that  it  appears  to  have  been  analogous  to  the 
herb  ales  of  our  ancestors.  In  the  excise  laws,  mention  is  made  of  a  similar  mumnu 
having  been  made  formerly  in  Ireland. 

8S57.  The  national  drink  and4ke  ordinary  hoiueholdbeveragt  ef  Rusna  is  the  fai^famed  $«a#/,  which  ia  made 
by  fermentins'  an  infusion  of  barley  malt,  rje  malt,  and  rye  flour  that  has  been  roasted  in  iron  pans.  It  is  ex- 
trvmely  popalar  from  the  emperor  to  the  peasant :  but,  except  when  flaTonred  with  fruit,  it  is  *'sunr,  weal^ 
wLtery,  and  unpalatable.**    Of  this,  Geor;^e  Jubenrill,  one  of  our  poets  in  Queen  Eh'zabeth's  time,  says : 

*'  Such  liquors  as  they  have,  and  as  the  country  giros, 
The  one  called  kuas,  whereby  the  Russie  lirw, 
Small  ware,  water-like,  but  poor  in  taste." 

Sect.  VJI. — vabious  kinds  op  cheap  beer  made  of  other  inoredients  besides  malt 

AND   HOPS. 

3258.  Beer  ntay  be  made  wiikout  barley.  Not  only  can  any  farinaceous  grain  be  convert- 
ed into  malt  by  the  process  of  gennination  already  described  under  '*  Malting,*'  but  any 
substances  containing  either  starch  or  sugar  may  be  made  to  afford  beer  with  the  addi- 
tion of  hops,  or  some  similar  bitter  substance  containmg  the  astringent  and  bitter  prin- 
ciples. The  various  substances  containing  these  constituents  woi2d  no  doubt  require 
each  a  peculiar  management ;  but  it  is  important  to  know  what  substitutes  may  be  used 
in  various  countries,  or  under  peculiar  circumstances.  To  understand  this,  we  should 
keep  in  mind  what  has  been  stated  above,  that  the  only  use  of  malting  is  to  convert  the 
starch  of  the  grain  into  sugar,  and  thus  to  produce  a  cheap  kind  of  it.  Whenever  we 
have  starch,  it  is  possible  to  produce  sugar  by  some  process  or  other ;  and  whenever  we 
have  sugar,  we  can  ferment  it  into  spirit  or  alcohol.  The  chief  peculiarity  of  ale  and 
beer  is  that,  in  addition  to  the  spirit,  they  are  flavoured  with  an  aroma  or  essential  oil 
from  the  hop,  and  likewiise  with  an  astringent  bitter  from  the  same  plant,  which  is  sup- 
posed to  assist  its  preservation  or  keeping ;  and  though  we  might  not  be  able  to  produce 
irum  other  materials  a  beer  exactly  like  that  from  malt  and  hops,  barley,  or  some  farina- 
ceous grain,  yet  beverages  nearly  analogous  may  be  made  with  any  material  containing 
sugar,  and  any  bitter  nearly  resembling  bops.  Many  such  beers  have  been  made,  and 
found  very  agreeable  and  useful.    We  shall  give  examples  of  them. 

ttSO.  Sugar  Alt  and  B«cr.— Cane,  or  coiMnon  suear,  is  sometvhst  diflferent  from  the  sog&r  of  malt ;  Ini  it 
may  be  fermented  equally  well  into  a  beverage  which  some  hare  even  preferred  to  malt  liquor.  One  great  ad* 
vantage  of  this  beer  is,  that  the  process  of  making  it  is  much  more  simple,  and  more  easilyperfoniied,no  nwit 
inr  or  mashing  being  necessary ;  the  apparatus  is  also  much  less  complicated.  To  make  ale,  proeurs  a  ton 
gulmi  cask,  set  it  on  its  bottom,  and  fit  the  head  in.  Put  a  cock  into  the  si'le,  one  inch  abore  the  bottosn,  and 
make  a  hole  in  the  head,  and  close  it  with  a  bottle  cork.  Put  a  pound  and  a  half  of  hops  into  any  convenient 
vessel,  and  t>our  on  them  eleven  ^lons  of  boiling  water ;  or,  if  there  be  a  copper  large  enough,  bdl  the  hofs  in 
Che  water  fur  five  minutes ;  strain  off  the  hops,  and  add  /ourteen  pounds  of  sugar  to  the  strained  liquor ;  mix 
one  pint  of  ffood  yeast  with  this,  and  put  the  whole  into  the  cask  through  the  hole  in  the  top  ;-it  will  scMm  fei^ 
Bient,  ami  the  yeaat  will  appear  through  the  hole  in  the  head  ;  as  this  works  out,  let  it  fall  back  again  into  the 
hole.  It  will  require,  in  summer,  about  three  weeks  or  more  to  ntimplete  the  fermentation,  and  as  this  slackens 
Umards  the  latter  part,  the  cork  should,  for  the  most  part,  be  kept  in  the  hole,  to  prevent  tbe  acnesa  of  u^ 
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•fr»triuekad|h«b«aptt0oeeaiio|^Man0M;  bvtth«ooiksho«IdM«randtknlMrMMf«d,togiv«  wdI 
to  Um  fixed  air  tlut  ooUqcIs.  IVhan  1h»  fenneatatioii  bat  stopped,  ud  the  aweet  taste  of  the  s«gar  is  banly 
peroeptible,  the  cork  most  be  driTen  in  tight,  and  in  four  days  the  beer  will  be  fit  for  draught  or  for  bottliag 
Care  most  be  taken  to  ferment  sufficientlj,  but  not  so  long  as  that  the  liquor  becomes  fiat,  as  it  would  then 
aoon  sorir.  White  sugar  will  afibrd  a  liquor  of  the  purest  flaronr  and  paleet  oeloar,  but  brown  sugar  will  an- 
swer. If  a  deeper  brown  colour  be  wanted,  which  many  would  think  a  aisadyantags,  it  mav  be  given  by  burned 
■agar.  The  dnnk  will  fine  itself,  and  the  grounds  will  settle  in  the  space  below  the  cock,  for  which  puxpoee 
it  Will  be  best  to  have  room  enough  to  prerent  the  beer  from  drawing  off  foul. 

Mr.  Donoran  describes  this  beer  in  torms  of  high  praise.  He  states  that  **  then  is  a  parity  of  tasto  belong* 
rag  to  it  qaite  different  from  the  indescribable  jumble  of  tastes  ao  peroeptihle  in  oonunon  ales,  and  a  light  shaip- 
nese  combined  with  tenuity,  which  is  much  more  agreeable  thsn  the  glutinous  or  mucilaginous  softness  of  even 
the  best  ales.  But  it  has  one  advantege  which  plsees  it  sbore  ali  competition,  and  that  is.  its  lightness  on  the 
stomach ;  this,  when  compared  with  the  sickly  heaviness  of  malt  ale,  is  really  remarkable.  The  whiter  the 
sugar,  the  lighter  the  ale  will  be ;  and  age  greatly  conduoes  to  the  same  end,  prorided  that  the  drink  is  soond, 
which  is  best  ensored  br  bottling.*'  It  is  scarcely  necessary  to  obserre  that  tlie  strength  iqay  be  iacreaaed,  or 
diminished  to  that  of  taole  ale,  by  using  more  leas  of  the  sugar  and  hops. 

It  is  rsf^oned  that  tea  pounds  of  Museorado  angmr  are  equal  to  a  boahel  of  malt. 

3S601  Beer  from  Malt  ami  Potatoet.—Wt  are  told  by  M.  Dubrunfiant  that  he  made  a  beer  as  foUowa,  wUoh, 
when  bottled,  very  much  resembled  the  brisk  beer  so  much  used  in  Paris :  Potatoee  were  grated  to  a  pulp ; 
this  was  well  mixed  with  boiling  water,  and  some  ground  bariey  malt  was  added.  The  wort  being  drawn  off 
after  mashing,  it  was  hopped  in  the  uanal  wa^  ;  yeaat  was  added,  and  the  whole  fermented.  The  proportions 
an  not  mentioned,  but  any  one  acquainted  with  bnwing  would  find  out  how  to  supply  this.  Hen  the  starob 
of  the  potatoes  is  oonTsited  into  sugar  in  ths  mashing  through  ths  means  ct  the  malt,  in  the  same  manaer  aa 
in  the  case  of  raw  barley. 

3S61.  Bterfnm  TVeaeb  aloas.— Get  14  lbs.  of  tnade  and  fi  ok.  of  hops ;  boil  them  together  for  twohonn  in 
11  gaUons  of  water ;  when  cooled  sufficiently,  add  a  proper  quantity  of  yeiast ;  let  it  work  in  a  tnb  oovend  up 
for  16  hours ;  when  the  working  is  over,  put  it  into  a  cask ;  let  it  work  then,  as  usual,  for  two  or  thne  days ; 
then  bung  it  down,  or  pour  it  from  ths  lees,  and  bottle  it.  The  beer  will  be  fit  to  drink  in  a  week,  and  be  as 
Strang  as  porter.  It  will  cost  only  1  id.  per  qnsrt.  If  not  sufficiently  fermented,  it  will  be  apt  to  be  too  sweet 
The  great  defect  in  Iraacle  beer  arisse  from  the  want  of  muoilagintpus  matter  in  proportion  to  the  saccharine 
nxt  of  the  treacle.  A  better  kind  is  made  from  tnade  and  barUy.  A.  little  ginger  may  be  added,  if  wished, 
if  reonired  to  be  of  the  strangth  of  teble  beer  onlv,  use  mon  water  in  proportion  to  the  other  ingredients. 

SSn.  A  verf  vholetome  md  ptUalabh  ale  hat  been  made  6y  u»i$UF  ma»gel  wtarael  vutead  of  maU.  After  the 
mote  an  well  washed,  and  the  tope  out  off,  they  should  be  scnqied,  that  the  outer  rind  may  be  taken  off:  they 
an  then  sliced,  snd  bailed  till  they  an  soft.  The  liquor  is  squeeaed  out  from  them  by  eoma  kind  of  jnesa, 
and  it  is  boilsd  with  hops,  in  the  proportion  of  six  ounces  of  hops  to  nine  galkms  of  juice.  This  is  nsxt  worked 
with  yeast  in  the  usual  inr.  The  roote  will  keep  during  most  of  ths  winter  if  put  into  a  oool  place.  Ten 
pooDds  of  the  root  should  amnd  a  gallon  of  juice ;  but  if  fifteen  pounds  is  allowed,  tAe  ale  will  be  strong.  Two 
pounds  of  treacle  to  a  firkin  will  be  an  improrement ;  or  one  third  malt  and  two  thizds  nangel  wunel  may  be 
used  as  still  better. 

3263.  Spruce  Beer. — This  name  is  given  to  a  very  wholesome  effervescing  beer  made 
from  molasses  and  the  extract  of  the  spruce  fir.  Brown  spruce  hetr  is  prepared  in  the 
following,  manner :  Add  to  eighteen  gaUons  of  boiling  water  from  twelve  to  fourteen 
pounds  of  molasses,  and  from  fourteen  to  sixteen  ounces  of  extract  of  spruce,  commonly 
called  essence  of  spruce.  Sufier  the  mixture  to  cool,  and  when  lukewarm,  add  to  it  one 
pint  of  yeast,  and  ferment  the  mixture.  In  warm  weather  less  yeast  will  suffice.  While 
the  fermentation  is  going  on,  remove  the  yeast  by  skimming,  and  when  Uie  fermentative 
process  begins  to  become  languid,  which  usually  happens  in  two  days,  let  the  beer  be  pat 
into  stone  bottles,  and  the  corks  tied  down  with  pack-thread.  Sugar  is  preferable  to  mo» 
lasses,  and  if  malt  wort  of  an  ordinary  strength  be  substituted  for  the  water,  a  spruce 
beer  of  a  very  superior  flavour  is  obtained.  Some  ferment  it  in  a  cask  before  bottling  it 
Spruce  beer  is,  in  fact,  a  treacle  or  sugar  beer  flavoured  with  essence  of  spruce  instead  of 
hops.  White  spruce  beer  is  made  in  a  similar  manner,  by  substituting  for  molasses  white 
or  brown  sugar.  This  drink  is  considered  as  an  anti-scorbutic ;  and,  in  cold  countries, 
ships  that  intend  to  brew  their  own  spruce  beer*  should  carry  the  yeast  in  bladders  or 
closed  casks. 

3264.  Most  of  the  ahove-mentiorud  kinds  of  beer,  though  extremely  useful  as  cheap  sub- 
stitutes, and  extremely  wholesome,  will  not  be  considered,  in  general,  as  equal  to  good 
beer  made  from  malt  and  hops  only ;  yet,  when  well  made,  the  difference  is  less  than 
most  persons  might  imagine,  and  the  economy  is  very  material  Great  care  should  be 
taken  not  to  suffer  them  to  become  sour,  by  keeping  them  in  a  veiy  cool  place,  as  beer 
in  the  least  acid  is  extremely  prejudicial  to  health. 

SSCT.  YIII.^'KANAOBMENT    OF   THE  ^SXB-CXLLAB,  AND  STOUNO   OF  BKIH. 

3265.  In  order  that  the  temperature  of  the  cellars  in  which  malt  liquors,  as  well  as  othen 
are  kept,  may  be  as  uniform  as  possible,  vaults  are  constructed  for  this  purpose  under- 
ground, as  the  changes  of  heat  from  the  seasons  are  observed  not  to  operate  beyond  a 
Tory  few  feet  below  the  surface  of  the  earth.  This  attention  is  the  more  necessary  for 
beer,  as  this  liquor  soon  comes  to  a  state  of  fermentation  by  a  heat  above  55^,  sufllciently 
great  to  exhaust  its  remaining  fermentability,  and  then  it  will  become  vapid  and  sour, 
for  the  reasons  which  have  been  already  stated.  I(  on  the  other  hand,  the  temperature 
of  the  cellar  should  ever  descend  to  the  freezing  point,  and  the  beer  should  become  fro- 
len,  it  will  be  separated  into  distinct  substances ;  the  water  and  mucilaginous  part  will 
pass  into  the  state  of  ice,  and  its  small  portion  of  spirit  will  collect  in  the  centre,  where^ 
even  if  it  should  remain  perfect  till  the  returning  heat  again  dissolve  the  ice,  the  other 
parts  of  the  liquor  never  again  combine  with  it  in  the  .same  homogeneous  fluid  which  it 
was  before,  its  flavour  is  totally  lost,  and  it  remains  fit  only  for  distillation,  or  to  be  con 
veiled  into  alegar,  a  kind  of  vinegar. 
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SMS.  J%$  munemU  tuid  c  Mry  nnaU  me^M/or  j/riatrvmg  their  hamon  from  ehSBfe  of 
lemperatitre.  They  kept  them  in  large  earthen-ware  Teasels  holding  sereral  giSiona, 
whioh  they  placed  in  holes  dag  in  the  earth,  thos  burying  them  beneath  the  surfaoe  miUI 
the  liquor  was  sufficiently  meliorated  by  age :  and  with  us  store  Tata  are  sometimea 
sunk  in  the  ground ;  but  there  are- inconveniences  attending  this  on  account  of  leakage. 
3S67.  Great  atterUion  is  paid  to  the  canstnutian  of  cetlure  in  Tarious  parts  of  £un^, 
particularly  the  north,  and  if  more  care  was  taken  in  this  respect  here,  much  would  iie 
saved  of  the  liquor  that  is  now  spoiled,  and  much  of  the  sickness  prevented  which  ia 
caused  by  the  use  of  acid  liquors,  which  lay  the  foundation  of  more  diseases  than  moat 
persona  suppose. 

88SS.  Mait  liquort  owe  nurre  of  their  ^eeU  to  the  eofhome  acid  ^ae  nmted  Mk  them  tktm 
wine* ;  and  if  it  be  so  necessary  to  prevent  this  gas  from  escaping  from  brisk  wines,  we 
should  bestow  the  same,  if  not  more,  attention  upon  ale  and  beer,  if  we  wiah  to  drink 
them  in  perfection.  The  confinement  of  the  carbonic  acid  is  the  chief  eircumatanoe  ne~ 
eessary  for  the  preservation  of  malt  liquors,  after  the  requisite  care  has  been  taken  of 
their  fermentation. 

8260.  From  the  time  that  air  comet  into  cantaet  vfith  beert  the  latter  proeeeds  more  or 
less  towards  acetification ;  and  for  this  reason,  when  the  consumption  is  not  sufficient 
to  exhaust  a  large  cask  in  a  few  days,  the  beer  should  be  kept  in  smaUer  casks,  propor- 
tioned to  the  weekly  use  of  the  family ;  for  when  part  of  the  beer  ia  drawn  off,  the  air 
must  oome  in  contact  with  the  whole  of  its  upper  surface,  which,  as  casks  are  generally 
laid  on  their  sides^  ia  of  large  extent,  in  proportion  to  the  quantity ;  and,  aocording  to 
the  surface,  the  increase  of  add  will  be  more  or  less  rapid. 

8370.  Bur,  to  keep  Umg  in  eaek,  ehould  be  brewed  of  good  strength  with  that  view.  The 
weaker  it  is,  the  more  fikely  it  is  to  turn  sour,  the  tendency  to  acetify  depending  upon 
the  smallness  of  the  quantity  of  alcohol  or  of  hops,  each  of  which  has  a  preservinf  power; 
and  the  production  of  aoid  is,  in  general,  chiefly  owing  to  the  mucilage  left  in  the  liquor. 
3271.  As  soon  ae  the  casks  are  brought  into  &e  cellar,  the  bungs  should  be  drawn,  aal 
they  should  be  filled  up  full  with  fine  beer,  skimming  ofiT  from  time  to  time  the  head  thai 
will  arise  in  consequence  of  its  being  rolled  over.  After  being  attended  to  in  this  man- 
ner for  two  or  three  days,  the  casks  should  be  bunged  tiffht,  and  a  hole  bored  with  t 
gimlet  near  the  bung,  with  a  vent-peg  or  spile  fitted  to  it,  which  should  be  left  sl^ick  foi 
a  day  or  two. 

8272.  In  toarm  weather  the  beer  is  apt  te  ferment,  and  a  hissing  may  sometimew  be  net 
eeived  at  the  bung-hole  or  the  vent-hole :  when  this  is  the  case,  the  vent-peg  may  b« 
loosened  a  little  every  day  till  the  liquor  has  become  qtiiet.    The  bungs  and  vent-pegs 
should  be  frequently  examined  in  warm  weather. 

8273.  Tapping  the  Casks. — ^Most  persons  at  all  accustomed  to  a  cellar  know  how  to 
tap  a  cask.  In  driving  in  the  cock  with  a  mallet  take  care  to  drive  straight,  lor  if  put  in 
crooked  it  is  very  likely  to  leak.  When  the  greatest  part  of  the  beer  is  drawn  out  of  a 
cask,  it  is  necessary  to  tilt  it,  or  make  it  lean  forward  a  little,  by  means  of  wedges,  which 
18  called  stooping :  care  most  be  taken  not  to  shake  the  beer,  lest  it  get  thick. 

3274.  The  proper  management  of  the  vent-peg  is  of  great  eonseptence ;  aud  it  is  neces- 
sary that  the  principle  upon  which  it  operates  should  he  clearly  underatood. 

It  is  weU  known  that  It  it  imitenible  to  draw  boer  fnuk  a  oaik  of  which  tha  boaf  is  oloaed,  asMpt  tWr»  it  a 
mall  hola  in  tha  lop  of  tli«  cask,  atamed  occarioaally  by  a  peg.  If  there  be  no  eneh  hole  the  beer  will  not 
flow,  beeaoM  no  air  can  gat  in  to  rappV  the  place  of  what  oomee  oat.  If  a  hole  was  oonstantly  kft  open,  all 
the  caiboaio  add  diaangnged  froat  the  beer  wmiA  escape,  and  ooubkmi  air  get  in,  which  wonld  loan  caaae  the 
liqnor  to  tarn  fiat,  and  then  sour.  Thexefera,  npon  patting  the  cask  into  its  place,  a  aaall  hole  is  boved  in  the 
top  with  a  giaklet,  and  a  peg  fitted  to  it.  On  drawing  a  small  qasatity  of  beer  for  the  first  time  fnn  the  caak« 
the  peg  ia  taken  oat,  and  air  admitted,  and  th««k  Jie  hole  is  doeed  by  the  peg.  After  eome  time,  when 
man  beer  is  t»  be  dmwn,  the  peg  is  not  to  be  taken  oat,  for  by  this  tine  sobm  fixed  air  will  have  been  disen- 
gaged from  the  beex.  and  will  oocopy  the  vpper  part  of  the  cask,  exciting  a  considerable  nreesnrs  on  thesnrfwe 

^ \^^^*.     of  the  nqnor  in  the  caak^  j^g.  aw.    The  beer  will  therefore  flow  oat  nntil  the  elaa- 

ticity  of  the  included  air  is  brought  down  to  that  of  the  common  aii  ontside  the 

cask.    Bat  it  will  fiow  somewhat  longer  than  that,  for  the  force  which  the  beer  by 

ita  own  weight  will  ezeit  to  coom  oat  will  oooaaiaa  the  air  in  the  cask  to  be  in 

some  degree  rarefied ;  but  when  it  becomes  so  moch  so  that  ito  elasticity  ia  Isss 

than  a  coonteihalaaee  to  the  pressure  of  the  atmoephere  npon  the  apeitare  of  the 

cook,  th«  beer  will  ceaee  to  fiow.   It  is  necessary,  then,  to  take  oat  the  peg.aad  the 

air  may  be  heaid  roahingin  to  fill  np  the  vacancy  made  by  drawing  off  the  hms. 

As  soon  as  the  noise  ceases,  the  peg  mast  be  caiefnlly  replaced;  lor,  if  left  oat,  the 

Pir  ft50  ^'^^  would  be  spoiled.    When  the  peg  is  replaced,  some  more  nmy  be  drawn  as 

rtg.  999*  befoa ;  but  the  fiowin|  of  the  beer  can  only  proceed  to  a  certain  poinl,  and  than 

H  ia  neoesaanr  to  take  onl  the  peg  te  admit  air,  and  so  on,  tiU  the  whole  ia  dn^n,  off.    It  is  andani,  tfaerafarab 

tfiat  the  sariaoe  of  the  beer  in  the  cask  is  constantly  coressd  with  a  stratam  of  air ;  at  first,  this  is  duelly 

caihonic  add,  whioh  will  preserre  the  beer ;  bat  by  degreee,  as  this  eaeapes,  and  the  proportion  of  common  air 


jhonic  add,  whioh  will  preserre  the  beer ;  bat  by  degreee,  as  this  eaeapes,  and  the  proportion  of  common  air 
sresass.  the  beer  will  first  become  flat,  and  nMmately  soar,  if  it  remain  long  enongn  befoia  it  is  eenaamsd. 
SI7flb  £«er,  «Aen  SMS  Jit  >9riif»,«AeiiMnef  ie  witeled.    The  reoMeal  or  diatateBBe  of  a  eaik  af  bear  it 
wave  iniurioas.  thonrh  none  of  the  sediment  called  srreandf  or  UtM  of  the  fKnommidmr  tab  mav  havn  bean  wmk 


ahraya  injarioas,  thongh  none  of  the  sediment  called  grreands  or  Its  of  the  fermenting  tab  nmy  haw  bean  p«t 
into  the  cesk ;  but  as  some  yeast  is  gradaally  produced  by  the  slow  fermentatioin,  and  is  deposited  in  the  form 
afleea,  little  motion  will  stir  this  up,  and  reader  the  whole  oontente  of  the  cask  muddy;  besides,  such  leee  am 
Ihble  toindnoe  a  new  fannentation,  whi^  tends  to  spoil  the  beer.    If  it  be  laqniffed  to  tnnafer  tin  bear  iain 


another  cask«  it  must  be  done  Terr  caiafnUy,  without  disturinng  the  eediment  at  the  betteo.    Thie  ie  basi 
-        ■     .    It       "  -        - .... 


agined  by  means  of  the  siphon.    It  is  elao  requisite  that  the  cask  should  be  tapped  at  such  a  distance  fium 
the  bottom  as  to  allow  the  beer  to  fiow  dear  of  thet  sediment  which  may  have  ooUected  there. 
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Beer  is  Bomethnee  iajared  daring  thunder-stoniis,  and  has  been  toned  hard  or  i  _ 
•B  effect  not  easily  explained,  althongh  probably  oonneeted  with  the  electricity  of  the 
atmosphere  at  the  time ;  or,  as  some  suppose,  it  may  be  occasioned  by  a  tremolous  mo- 
tion indaoed  by  the  thander.  To  guard  as  much  as  possible  against  the  agitation  of  the 
beer  by  this  cause,  the  casks  should  not  tooch  the  walls  or  ground,  but  be  placed  upon 
wooden  supports,  which  should  be  pitched  and  painted,  to  preyent  rotting. 

3S76.  When  beer  hat  become  hard  m  the  celUtr,  and  it  is  desired  to  destroy  this  quality, 
some  mix  with  it  an  eijual  quantity  of  new  beer,  and  others  add  hops  in  the  proportion 
of  half  a  pound  to  a  kilderkin,  or,  rather,  boil  the  hops  in  some  beer,  strain  the  liquor, 
and  pat  this  in  the  casks,  and  then  bung  up ;  this  in  a  few  weeks  will  render  the  beer 
much  more  palatable.  A  better  mode  is  to  prepare  a  smaH  quantity  of  fresh  wort,  and, 
after  filtering  it  through  a  flannel  bag,  add  it  to  the  ale  that  is  hard  or  flat  in  the  propor* 
tlon  of  a  quart  to  a  barrel ;  this  wiU  renew  the  fermentation  in  some  degree,  and  giro 
(he  ale  briskness. 

3277.  Methods  of  correctinr  the  AeHUy  of  Beer.-^Eren  after  mnch  eare  in  brewiqg, 
malt  liquore  win  sometimes  become  acid.  On  the  first  signs  of  aeidity,  it  is  necessary 
to  do  something  to  check,  by  the  method  just  pointed  oat,  what  wmdd,  if  neglected,  n^ 
timately  cause  the  whole  to  turn  sour. 

Ermj  denM  of  •oaroM*  ia  b«er  proooeda  fitmi  •  eomianMaMiit  a€  this  ■ostow  fonMntetioa.  If  fiha 
ehanfe  ia  tae  baar  if  perceived  before  it  hat  rme  too  far,  and  when  bat  a  emaH  ^airtatjr  of  aoetooa  acid  m 
nM«nr  u  formed,  it  ie  poeeible  to  neutraliie  Uiia,  and  to  prereat  for  a  time  the  ftimatioB  of  more. 

Tho  sabeuneea  proper  for  neatimluinr  •^^  "•  alkaliee  and  alkalinq  eaxtha.  The  idkaU  ueaallj  emplovad 
fm  deata^ng  the  aeiditj  of  beer  ii  caitwnate  of  #oda,  and  carbonate  of  Kim  ia  the  aaly  alkaline  earth  nada 
naa  of.  ff  caiboaale  of  eoda  ia  need,  it  ahoald  be  added  rtty  fradaally,  otherwina  tha  eflenreaoeace  wiU  be 
too  Tioleat ;  ita  action  mar  be  obesrred  by  patunff  a  littb  co  eome  of  the  beer  in  a  f  iiMa.  The  qnaatitj  moal 
dapaad  apoa  the  degwe  of  acidjcjr  of  the  beer :  too  mnch  wiU  eommmuoata  a  very  napleaaawt  taate.  Ilariile 
ndoMd  to  fiaa  powder  (which  ia  carbonate  of  lime)  anawera  better ;  it  diaaoWea  alowfjr  in  the  beer,  of  ooraaa 
fiving  oat  ita  carboate  acid  aa  alowlr.  The  lima  diaaolved  forme,  with  the  acetoua  aeid  of  the  beer,  ■^i^hh 
of  lime,  which  ia  alif  htljr  hitter,  but  harmleaa.  There  ia  another  advantage  in  marble  powder,  which  im,  th^ 
there  ia  no  daager  of  putting  too  much ;  for  no  more  lime  will  be  disaolved  than  the  aoetona  acid  can  take  up, 
and  the  lewaindnr  will  lie  at  the  bottom  of  the  caak  without  produeing  any  effect. 

Sgg^Mb  and  ponnded  oyater-ahella  hare  been  recommended  for  thie  pvrpoee ;  and  they  anawer  eqnatty 
welCfor  tbeoe  aabotaiioea  are  likewiae  caibonate  of  lime,  and  ezaotly  of  the  aame  eonpoaMon  aa  marble.  ^^ 
IS78.  Tkt  wmehiutt  new  «o  aiacA  luedfamisimg  beerfnm  the  casktin  the  oeliarby  the  woiking  ofa  pf^tun 
and  handle  in  the  bar  of  a  public  houae,  are  a  gteat  improvement ;  they  prevent  great  waata  from  apilling  and 
from  pilfering,  and  might  be  advanU|eoaaly  employed  in  large  domeatic  eataUiahaMnta ;  bat  care  ahoald  be 
taken  that  their  pipee  are  not  made  of  lead,  amoe^  when  that  ia  tha  eaae,  and  beer  ahoald  reoMia  in  thaa.  it 
woold  diaaolva  amae  of  the  lead,  and  prodnoo  a  poiaonona  Kouid.    Pipea  of  pevrter  are  aafe. 

SSra.  Tkt  ImU  Mr,  Bramak  had  e  pataitfor  e  metked  of  keeping  beer  of  other  KqMOre  from  tht  eontect  of  air 
«Mb  aa  drmigkt,  which  deaervee  nocioe  among  the  meUiade  of  praeerving  beer.    Thia  q 

oventlon  wne  intoaded  for  public  honaea  of  extenaive  cuatom,  and  waa  oombmed  with  the 
■Ian  of  elevating  the  liqaor  aa  it  waa  wanted  from  the  cellar  by  medianionl  meaaa,  whioh 
e  now  pmrtiaed  ao  lenerallT  by  other  contrivancea.    To  efleot  thia  parpoae,  a  eylindikal 
«ak  of  woody  Jig.  500,  waa  fitted  with  a  piaton,  aecurad  like  that  of  a  ateam-engine ;  and 
n  the  top  of  tim  piaton-rod  waa  placed  a  box  heavily  loaded  with  itonea,  ao  aa  to  prem 
^  piaton  down  with  force  to  the  bottom  of  the  veaael.    The  liqaor  waa  foread  into  thia 
rKadrieal  caak  beneath  the  piaton  from  another  veaael  by  a  email  foreing  pomp,  till  the 
.'iton  waa  elevated  to  the  npper  part  of  the  caak^  and  then  the  weight  at  tq>  reacting  on 
t.  forced  it  to  aaoend  m  the  pipea  to  the  bar  oi  the  pablie  hoaae,  where,  on  taming  a 
tf^ok,  it  waa  drawn  aa  required.    The  piston  in  thia  apparatna,  beiag  ahvaya  in  contact 
•ith  the  tiqoor,  praeenred  it  effectually  from  the  air  till  drawn  cMff  to  the  drcga.    The 
^iaf  diflbulqr,  in  the  c^patvoetion  of  thia  amiarataa,  would  be  the  getting  tiw  piaton  to 
Mt  tigkt  agamat  the  aidea  of  the  cylinder.    It  ia  evident  that  a  common  caak  woald  not 
aaawer>  net  being  perfoetly  c^lindnc^    tfeana  have  been  invented,  of  Into,  for  taming 
eaaka  inafda  by  a  lathe  prepared  for  the  purpoee,  and  have  been  need  in  eome  mannfae- 
liriea :  and  the  eyUnder  or  eaak  might  be  prepared  in  thia  way,  or  it  might  be  awde  euf- 
ioienay  fownd  and  atMoth  by  a  good  joiner ;  but  a  oo(^r  ia  not  uaed  to  wockof  thia  kind, 
toaw  oork  atted  rooad  the  edge  of  the  piaton  wodld  probably  keen  it  aalBcientiy  air>tight. 
The  voaad  foam  it  uai  neoeeaary,  aquare  or  any  other  ahape  would  anawer. 

SI80.  A  outhoi  of  frowrvutg  tuaU  l^ore  in  the  oellan  waa  patonted  by  Mr.  Wynn,  and  ia  now  add  by  Thorn 
and  Pedley,  CaaUa-ettaet,  Leiceater  SSqnare,  London.  Thie  oonaiata  in  an  appearatoa  for  ganeiating  carbonk 
add  gaa  from  maxbla  and  au2phnric  aeid ;  thia  gaa  ia  then  condocted  into  the  upperpart  of  tlm  veeeelfrom  whiA 
the  malt  liquor  fo  drawn  tor  oonaamption,  and  the  apaoe  in  the  veaael,  left  vaoaat  by  drawing  the  beer,  ia  hapc 
eoaatBntly  fiUadvrith the  caabtmieafOMl  gaa, nod. of  ooarae,idl  the  oonmon air  ia  excluded.  »•     nm      ~'' 


Fig.  5eo. 


8aeh  bear  or  ala  wiUeootiane  toihe  laat  aabriakaa  it  waaat  the  beginning  of  the  draught. 


A  eery  m^ml  ^omtrivanee  ka$  lately  been  maSet  by  which  one  may  aee,  by  aiiqide 
on,  bow  much  liquor  of  any  kind  haa  been  dravm  from  a  eaak,  and  how  modi  ra- 
in it,  wUehouiaava  all  tha  trooUoef  ganging.    ▲  glaaatnba,J^.  Sdl,iafixedin 

a  perpenmcular  poeition,  and  connected  with 
the  lowerpart  at  the  caak ;  and  it  ia  obviona  t 
that  the  anrfofBo  of  tho  Ifapier  in  the  caak  and 
iathatobairillalwayabeexaetlTlevel.  Thia 
tidie  ia  graduated  w  aa  to  show  toe  quantity  of  t 
liquor  at  any  time  in  the  caak.  To  gradnato 
the  tube,  a  certain  quantity  of  liquor  or  water 
ia  pat  into  the  eaak,  and  a  mark  made  on  the  tube  where  the 
ataada ;  then  another  aimilar  quantity  ia  added,  and  another 
mndi  on  the  tube  ;  and  in  thia  manner,  by  pouring  in  equdqoanti- 
tiea  into  the  caak,  and  marking  the  place  whara  tne  fluid  atanda  in 
tha  tabe,  a  acale  ia  got  on  the  tube  whieh  willcorreapond  with  iW 
eqoal  quatitiea  ia  the  caak. 

nSS,  For  tronef erring  beer  or  oltef  lU/mi  from  one  oteted  to  a*- 

efkcr,  a  oifhon  ia  aometimea  found  aaatealent,  aa  by  it  the  fii|«r 

may  be  decanted  without  diatnrhi«g  the  aadiaaent,  and  alao  tlw  M- 

thoa  be  tiaatfoxaai  wttheat  making  any  i^Mrtara  in  1^ 


flnid 


» 
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lower  part  of  the  tosmI.  A  siphon  ie  a  bended  pipe,  whose  legs  ftre  of  imeqaal  lengths.  Forgaiinqn]^  ^ 
the  siphon  of  the  fonn  a,^.  MS,  may  be  employed.  To  nse  it,  tbe  ahort  end  most  be  placed  in  the  liqoor  ta 
ba  daoaaf«d«  and  by  saekin^  with  the  mouth,  or  other  method,  through  the  other  end,  it  moat  be  raiaed  ia  tlw 
tiidM  so  aa  to  mn  oat ;  and  it  will  than  continue  to  run  of  itself  until  the  vessel  is  emptied.  Bat  as  aackng  bj 
the  mouth  ia  on  many  accounts  iDconvenient,  tbe  same  effect  may  be  produced  by  inveitiag  the  aiphon,  anA 
ffilittg  it  with  the  liquor ;  then  keeping  the  two  ends  stopped  with  tha  nnger  or  otherwise,  introduce  the  short 
and  into  the  liquor ;  nnsiop  the  ends  m  the  siphon,  and  the  liquor  will  flow.  Sometimes  the  siphon  ia  made  tk 
the  fonn  A,  with  an  additional  small  tube  to  suck  out  tbe  air  by  at  first ;  a  cock  at  e  is  then  ueoaasary,  to  ah«t 


till  the  tube  ia  full,  and  it  is  then  qpNened  to  allow  the  liquor  to  flow.  Siphons  of  this  kind  are  muah  aaipkmd 
by  brewers  and  distillers.  In  »he  siphon  it  is  essential  that  the  leg  through  which  the  liquor  ilowa  ahall  be 
loDger  than  the  other,  aa  the  whole  action  depends  upon  this ;  for  it  is  the  greater  weight  of  the  fluid  ia  the 
leofsr  leg  that  ovarbalaacaa  that  of  the  shorter  leg.  Small  glass  siphons  are  sold  of  both  fonns^  a  and  b^  aad 
an  found  eztramaly  useful  for  decanting  many  liquids,  where  it  is  desiraUe  to  distw  the  fluid  fsoa  tho  top  in- 
atead  of  the  bottom,  and  where  any  difltnrbance  would  be  injurioQ» 

SkcT.  IX. — ^FININO  BEBE. 

8S83.  Whtn  malt  liquor ^  properly  made,  is  left  to  itself,  all  the  floating  impurities  gentt 
Mf  subside  m  time,  and  the  fluid  remains  clear  and  transparent.    But  sometimea  tbia 
does  not  happen,  or  not  sufficiently  aooa.    In  this  case  it  is  necessary  to  employ  some 
method  of  hastening  this  subsidence  of  the  floating  maiter  that  occasions  its  muddiness. 
The  means  of  effecting  this  is  called  Fining. 

b  London,  beer  is  often  sent  to  the  publicaa  as  soon  as  the  fermentation  ia  orer,  and  befora  H  has  had  uma 

^to  become  dear ;  it  is  then  usual  to  aaud  along  with  it  a  quantity  of  liquid  called  finings,  and  the  pablicaa  p«ta 

*m  portion  into  each  cask.    Various  subetanees  are  used  to  mix  with  beer  to  occasion  the  praeipitation  of  tha 

impnrities,  and  rendering  it  clear  and  transparent ;  but  the  moet  usual  of  these  is  itingUu,  and  it  is  tha  only 

aubstance  which  the  LegisfaUnre  permits  the  public  brewer  to  employ  in  fining. 

But  isinglass  will  not  anawer  for  fining,  if  disaulved  in  hot  water ;  if  added  la  this  manner,  it  win  eoanlala 
and  fall  to  the  bottom  without  canyiag  tbe  fsculeaces  with  it.  For  this  purpose  it  is  dissolved  in  Yincgar,  oa 
in  Tery  old,  stale,  or  sour  beer ;  and  wnen  it  ia  once  dissolved  it  is  reduced  bv  adding  some  mild  bear  to  tha 
aolution.  It  ahould  be  stimd  about  well,  and  after  this  it  must  be  strained  through  a  hair  aiare  or  ooaiaa 
cloth :  a  brush  is  useful  in  forring  it  through  the  sieve,  when  it  should  be  of  tbe  usual  oonaiatanca  of  boar,  aaA 
it  ahould  be  tranaparent  Tha  quantity  employed  mnj  be  fiom  a  pint  to  a  quart  per  banel ;  but  tUs  pranor 
tfon  most  neoeasarily  fury  according  to  tbe  degree  of  foulness  of  the  beer. 

To  try  whether  the  fimng  will  act  properly,  it  is  necessary  first  to  male  an  ezperinent  wVth  it.  Put  wmt 
ef  the  beer  to  be  flated  into  a  large  half-pint  rial,  or  tall  clean  glasa  of  any  kind  holding  this  maaaun,  aad  add 
to  it  a  little  ef  the  flninga  prepared  for  use,  taking  the  weight  of  what  iron  uae.  Obeerre  the  afleet  which  it 
has  upon  the  beer.  This  effect  will  probably  be,  that  the  feculences  will  begin  to  oollrct  in  large  fleecy  mesiiiH, 
which  will  graduallj  riaa  to  the  top,  leaving  the  beer  perfectly  clear.  But  the  quantity  of  finings  so  employed 
nay  be  mora  than  is  really  necessary,  and  it  is  not  desirable  to  have  more  isinglass  in  the  bear  than  can  be 
■voided.  Make,  therefore,  another  eiperiment  with  the  aame  quantity  of  beer,  but  with  leas  of  the  flninga ; 
and  if  the  effect  does  not  take  place  ssitisfactorily,  of  rendering  the  beer  tianaparent,  the  fiiat  proportioQ  most 
be  adhered  to.  If  with  the  smallest  proportiMi  of  finings  the  beer  is  cleared,  make  another  experiment  with 
atill  less,  and  satisfy  vourself  that  you  have  ascertained  the  least  proportion  uf  fining  that  will  act  decidedly, 
before  you  put  the  whole  of  tha  finings  into  the  cask.  To  fix  upon  the  right  quanUtjr  of  flniaga  for  tha  caak, 
aaeeitain  how  many  half  pinta  there  are  in  the  caak :  say  there  are  200 :  then  multiply  the  weight  of  the  flninga 
ia  the  successfhl  experiment  by  SOO,  the  product  will  be  the  weight  of  finings  for  tbe  beer.  Many  peiaooa  may 
not  be  disposed  to  take  this  trouble,  but  it  is  a  more  certain  mode  than  mere  gueasing ;  and  thoae  wiio  deain 
to  be  accurate  will  not  object  to  it. 

3IM.  Fimmg  should  never  he  need  but  in  eaee  ofneceeeitif,  as  any  addition  of  this  kind  to  tha  beer  fnoosotas 
aoetiflcation,  an  efiect  which  the  brewers  well  know,  as  they  never  add  it  to  the  liquor  till  they  are  just  going 
to  part  with  it ;  besides  this,  the  stilting  up  the  liquor  is  injurious^  from  risking  a  renewal  of  feimentatioQ 
Beer  that  has  been  fined,  unless  the  cellar  be  particularly  cool,  is  ImUe  to  turn  aour,  eqwcially  if  it  be  of  ac 
great  strength.  Tracsparency,  orfateneee,  as  it  is  called,  is  esaential  to  the  keeping  oif  beer ;  but  this  piopaitf 
riioahl  be  the  result  of  good  brewing,  and  ahould  not  be  produced  by  art. 

SS85.  Tie  aiods  tn  wkieh  the /bung  operaUs  is,  by  entangling  and  combining  with  tha  floating  undiasalvad 
substances  suspended  in  the  liquor,  after  which  the  action  of  the  alcohol  coagulates  it  in  the  same  manner  as 
it  does  whites  of  ef^gs ;  and  the  whole  being  apecifically  lighter  than  the  liquor,  it  rises  to  tbe  lop,  and,  aa  ia 
tha  case  in  aome  wines,  it  floata  as  a  acum.    This  coaa-ulated  matter  falls  to  the  bottom  if  apedflcaUy  heavier. 

8S86.  Several  other  substances  may  be  used  uutead  qf  istnglase,  although  none  aaawan  better.  Oalati* 
prepared  from  any  material,  aa  hartahom  abavings  or  ivory  turnings,  will  give  a  jeMy  that  will  do.  Albumea 
also  may  be  used,  as  whites  of  eggs,  or  the  serum  of  bullocks*  blood.  The  soundi  m  eod-fish,  being  also  tha 
swimming  bladder  of  that  fish,  is  of  the  same  nature  as  isinglass,  snd  when  well  dried  and  treated  as  above 
daacribed,  will  anawer  nearly  as  well  for  fining ;  but,  when  tne  quantity  uaad  is  cogsiderable,  they  are  apt  ta 
leave  a  flshy  taste  in  the  beer.  BIr.  Donovan  states  that  alum  has  been  found  to  be  a  good  anbalitnta  for  lain 
gkas ;  about  an  ounce  in  powder,  dissolved  in  a  hogshead  of  beer,  will  effect  this  purpoaa,  without  oonmuai 
eating  any  taste,  or  having  any  prejudicial  effect. 

8287.  Ropiness  in  beer  is  a  disease  which  sometimea  occurs,  and  is  supposed  to  hk 
owing  to  illrmade  malt ;  sometimes  from  an  injudicious  mixture  of  onmalted  barley,  or 

Ssrhaps,  from  too  much  mucilage  being  left  in  the  beer.  It  is  diflScult  to  care.  Mr 
lack  directs  the  beer  to  be  put  into  a  vat  with  a  false  bottom,  and  to  add  per  barrel 
four  or  five  pounds  of  hops  taken  gradually  away  after  the  first  boiling  of  the  wort ;  to 
this  may  be  added  about  i  lb.  per  barrel  of  mustard  seed.  The  beer  should  be  roused 
IB  the  hops  are  gradually  introduced,  and  in  some  months  the  ropiness  will  be  cured. 
The  brer  should  be  drawn  ofiffrom,  below  the  false  bottom. 

SkcT.  X. — BOTTLIKG  If  ALT  LIQIUOB. 

8288.  AU  kinds  of  malt  liquor  are  much  improved  b^  bottling ;  and  this  is,  at  tbe  aame 
-time,  accompanied  by  the  advantage  of  its  keeping  in  a  brisk  state.  The  liquor  m  im- 
proved and  mellowed  by  the  slow  fermentation  it  undergoes ;  and  the  carbonic  acid 
which  is  disengaged,  being  confined,  is  absorbed  by  the  liquor :  upon  wkhdrawiog  the 
•ork,  and,  consequently,  the  pressure,  the  imprisoned  air  escapes  suddenly,  and  oocaaaoBS 

,ttie  appearance  of  briskness. 

8289.  To  succeed  in  bottHng  malt  liquors,  it  is  necessary  to  be  particular  am  to  their  ataOe 
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m  llM  time  it  ib  wiahei  to  bottle.  The  oustom  is,  to  leare  a  email  portioa  •f  the  see- 
eharine  matter  aoatteoaated,  or  io  a  atate  fit  for  very  alow  fennentation  in  the  bottle. 
But  the  fermentation  should  be  nearly  completed,  for  if  it  is  not,  too  mooh  air  would  be 
generated,  and  the  bottles  would  probably  burst :  again,  if  the  liquor  is  quite  flat,  it  is 
of  no  uae  to  bottle  it,  as,  the  fermentation  being  over,  it  would  then  turn  sour.  On 
drawing  out  the  yent-peg  of  the  cask,  if  the  liquor  splits  out  with  Tiolenoe,  it  is  OTident 
that  the  fermentation  is  still  going  on ;  but  if  the  liquor  appears  still,  yet  on  tasting  is 
found  to  be  in  good  oondition,  and  brisk,  then  it  is  ready  for  bottling.  Should  the  beer 
appear  a  little  too  brisk  and  frothy  while  bottling,  the  bottles  may  be  left  open  for  a  few 
hours,  and  filled  up  as  the  froth  works  out ;  but  they  should  be  fiUed  only  within  an  ineh 
of  the  cork.  It  must  be  observed  that,  if  the  oorks  are  driven  in  while  the  liquor  is  stiU 
working  much,  there  is  always  a  danger  of  the  bottles  bursting.  Great  ears  should  be 
taken  to  bottle  exactly  at  the  proper  time.  When  a  cask  of  beer  is  to  be  bottled,  it  is 
usual  to  loosen  the  bung  and  leave  the  beer  exposed  to  the  air  for  a  short  time,  as  a 
day  or  two,  \o  flatten,  ity  to  prevent  the  bottles  bursting  \  but  there  is  great  danger  if  the 
beer  stands  exposed  too  long,  it  may  contract  a  tendency  to  acidity. 

8390.  The  C9rk»  thould  he  of  the  best  ftudity ;  there  is  no  savinc  in  cheap  corks :  soak 
the  corks  in  a  little  of  the  beer ;  and  when  the  bottles  are  corked  they  should  be  laid  on 
their  sides,  that  the  beer,  by  swelling  the  corks,  may  make  them  quite  ti^t  Should 
any  of  the  bottles  begin  to  burst,  the  whole  should  be  set  upright  They  should  be  kept 
in  a  regular  temperature.  If  the  beer  is  in  perfect  order  (and  it  should  not  be  bottled 
except  it  be  dear),  there  is  no  occasion  for  any  addition  ;  but  if  it  be  a  little  too  flat,  or 
if  it  is  wanted  to  &e  up,  as  it  is  called,  very  soon,  a  lump  of  sugar  may  be  put  into  each 
bottle,  or  four  or  five  raisins,  or  a  tea-spoonful  of  rice :  these,  by  giving  rise  to  a  new 
fermentation,  will  make  the  beer  very  brisk.  The  warmer  the  weather,  or  the  warmer 
the  plaee  where  the  bottles  lie,  the  sooner  will  this  fermentation  begin,  and  the  beer  be 
ripe  and  fit  for  use.  Strong  ales  may  be  kept  in  bottles  of  glass,  without  the  risk  of 
forcing  out  the  cork  or  bursting  the  glass,  but  weak  ales  undergo  a  much  more  Tiolent 
and  unmanageable  fermentation  than  strong  ones ;  hence  table  beer  in  warm  weather 
may  burst  the  bottle,  while  strong  ale  will  not  be  afifected.  In  some  kinds  of  beer, 
where  there  is  much  fixed  air  generated,  and  where  glass  bottles  would  not  be  sofll- 
eiently  strong,  earthen-ware  bottles,  called  atone  bottUs,  sucfi  as  those  used  for  spruse 
beer,  will  be  best,  and  the  corks  of  these  require  to  be  tied  down  with  string  or  wire. 
Great  care  should  be  taken  that  the  bottles  are  perfectly  clean ;  and  one  great  advan- 
tage of  glass  is,  that  its  transparency  enables  this  to  be  easily  seen. 

9E291.  When  «  smaU  eatk  of  aiU  or  beer  of  an^  kind  is  half  eoruumed.  it  ii  a  good  pmcUee  to  boCtb  Uie  m- 
aaindar,  wJuek  othfenriM  would  fat  too  fUt ;  but  in  thi»  respect  attention  moot  be  paid  to  Uie  time  wlwn  It  k 
reqnired  to  be  fit  to  drink.  Beer  of  any  kind  to  be  bottled  for  ezpoilation  ihoald  be  brewed  of  good  ttrengtb 
to  cnaore  its  keeping. 

SscT.  XI. — Steenotu  or  malt  uquoaa. 

3392.  The  strength  of  malt  liquors  depends,  like  that  of  wine,  upon  the  quality  of  aloo 
hoi  or  spirit  of  wine  which  they  contain. 


meats  by  Pioleesor  Braade  oa  this  jabject  have  givoa  tbe  foUowing  -qoantitiet  of  aloohol  in  100 
ares  of  Tarions  malt  liqnon,  snd  therefore  the  numbers  exhibit  their  lelatiTe  degrees  of  stzragth : 


PMti  of  alcohol 

Home  bretred  ale  .       «       «       .       .        .  8.30 
Barton  ale      .  ...  .  0.2S 

another  samplo  of  do. 6.80 

Edinbarghalo 6.30 

Sorchesaer  alo  .  ...        .  5M 

London  ale 5.80 

Scotch  ale                     ...               .        .  5.75 
London  partar 4.10 


Paita  of  aleokoi 
bymMMM. 
Another  sample  of  London  porter  .4.90 

Another  do.    .        .      * 4.44 

Do.  battled 4.75 

Brown  stoiU 5.00 

Another  sample  of  do.  •       .       •       •       .0.60 
SmaU  beer     .......  0.75 

Another  sample  of  do.   .  .  1  SB 


CHAPTER  IV. 

Oir   WINBS. 
SSCT.  I. — OBMESAL  PRlNClPLBt  OP  MAKINO  WIITE. 

SuBSKCT.  1. — Introduction. 

8393.  Few  of  the  articles  used  in  domestic  economy  require  to  be  well  understood 
more  than  wine,  both  on  account  of  its  expense,  and  its  effect  on  health ;  yet  there  are 
few  with  respect  to  which  accurate  knowledge  is  less  generally  diffused,  owing,  proba- 
bly, in  a  graat  measure,  to  this  not  being  a  wine-making  country :  hence  the  Tarioiia 
eircumstanocs  of  its  nianulaoture  are  but  little  known. 

We  propose  to  divide  this  subject  into  several  sections.  In  the  first,  we  shall  treat 
of  those  theoretical  principles  upon  which  the  production  of  wine,  whether  foreign  oi 
domestic,  depends,  In  the  seeomd  part,  we  shall  enter  into  a  description  of  the  propep 
lies  of  those  foreign  wines  which  are  most  generally  known  in  Britain.  In  the  thkri, 
we  shall  ooasider  the  methods  of  fabricating  wines  from  onr  native  British  fruits,  oi 
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what  aie  nsnaJlj  tenned  domutie  or  kMu-nuds  wines,  and  paTtionlariy  the  aoott  yeHbes, 
chose  made  from  grapes.  In  the  Ust,  we  shall  treat  of  the  bosiooss  of  the  wine-oeHar, 
and  the  adaiteFSiioBS  of  wine. 

8294.  Wine  hating  been  made  iong  before  ehemistry  iMt  known  ae  an  artf  its  diaoofm 
did  not  depend  upon  this  science ;  nor  is  it  to  be  supposed  that  mueb  ohemioal  knovrt* 
edge  is  possessed  by  idl  who  make  good  wines  at  the  present  day.  The  art  pf  mrn^ 
m&tng  attained  a  degree  of  perfection,  no  doobt,  chiefly  in  conseqseace  ttf  an  initeity  of 
trials  made  by  persons  who  had  sense  and  intelligence  sufficient  to  take  advantage  of 
^rfwervations  made  during  the  Tarioiis  prooesses  they  employed,  and  wbo  eouki  mavk 
oertain  eflfects,  although  they  coald  not  describe  the  rationale  of  them.  In  ceantiies 
where  the  pecessaiy  mateiials  are  abundant,  and  other  circumstances  are  fiivooraUe,  this 
is  comparatively  easy ;  and  good  wine  is  often  made,  like  good  beer,  by  persons  who 
acquire  a  certain  skiE  which  they  do  not  know  how  to  commonicate,  but  which  is  the 
result  of  what  is  sometimes  denominated  mere  practice,  although,  in  fhot,  it  is  practice 
gnided  by  sagacity  and  osreiul  observation.  The  experience  of  such  ^persons  generally 
dies  with  them,  and  similar  knowledge  can  only  be  obtained  by  goinff  over  Uie  same 
ground  again,  and  by  the  repetition  of  numerous  experiments,  many  of  which  mnst  na- 
oessarily  be  unsucoessfiiL 

889fi.  It  ie  the  buHnees  of  science  to  ehorten  this  laionr  by  recording  the  precise  resotta 
of  the  several  trials,  and,  by  pointing  out  the  natural  causes  that  have  acted  ia  prodnoing 
them,  lead  the  way  to  a  more  certain  mode  of  practice.  By  studying  the  scientifie 
principles  of  any  art,  we  obtain  in  a  short  time  a  degree  of  knowledge  that  otherwise 
oonld  be  acquired  only  by  long  experience,  and  with  this  advantage,  that  it  is  unattended 
with  those  prejudices  which  are  usually  possessed  by  those  who  have  devoted  much  of 
their  time  to  practice  only,  unaided  by  the  lights  of  science. 

In  Britain,  our  dimate  being  unfavourable,  the  art  of  making  wine  is  little  praotieed ; 
it  is,  therefore,  more  difficult  to  gain  experience,  and  we  have  the  more  occasion  to 
profit  by  that  of  othsn.  France  has  long  preserved  a  superiority  in  the  fhbrication  of 
wines,  although  for  many  ages  the  art  of  wine-making  had  been  conducted  according  to 
empirKal  rules ;  but  it  was  in  that  country  that  chemistry  first  investigated  the  theory 
of  the  best  modes  of  its  manufacture,  and  brought  it  to  the  highest  state  of  perfection. 

8896.  To  the  dioeooeriee  ofLawneier,  and  the  laboure  of  hie  tneeeeeore,  we  are  indebted  for 
the  dear  and  satisfactory  basis  on  which  the  doctrine  of  fermentation  is  now  estabtish- 
ed ;  and  the  names  of  Chaptal,  Thenard,  and  Gay  Lussac  stand  pre-eminent  among  those 
who  have  successfully  studied  this  subject,  and  appUed  modern  chemistTy  to  tbe  im- 
provement of  wine. 

Among  us,  (he  writings  of  Dr.  Henderson  and  Dr.  MaccuUoch  have  contributed  to  di^ 
Axse  scientific  knowledge  respecting  wine ;  and,  in  his  recent  work,  Mr.  Redding  has 
collected  numerous  interesting  particulars.  To  these  authors,  among  others,  we  will- 
ingly acknowledge  our  obligations. 

SuBSKCT.  8. — Of  the  Grape-vine,  and  the  Chemical  Compoettwn  (^  the  Grofe, 

Wine,  properly  so  called,  is  the  produce  ofgrmes  only ;  and  we  refer  the  reader  to  some 
account  of  these  in  Book  YII.,  Chap.  Ix.,  "  On  Fruits." 

3297.  To  make  good  wine,  it  is  neeessary  that  the  graptes  should  have  much  saccharine 
matter,  and  to  promice  this  requires  a  great  deal  of  solar  influence ;  no  other  quality  can 
compensate  for  the  deficiency  of  sugar :  hence  the  cultivation  of  the  vine  depends  much 
upon  dimate. 

The  production  of  good  wine  from  vineyards  is  limited  to  a  zone  extending  in  breads 
from  the  thirty-third  to  the  fifty-first  degree  of  north  latitude.  Coblentz  on  the  Rhine  ia 
the  most  northeriy  point ;  and  Sbiraz  in  Persia,  and  the  Isle  of  Cyprus,  tbe  most  south- 
ern. In  the  most  northern  parts  of  this  zone  the  grapes  are  deficient  in  sugar,  and  the 
wines  are  often  harsh  and  austere,  like  those  of  tbe  Rhine  and  Mozelle ;  and  in  the 
southern  part  the  grapes  have  a  superabundance  of  sugar,  and  are  deficient  in  other  ne- 
cessary principles ;  hence  only  sweet  wines  can  be  made  there,  or  what  are  ealled 
vins  de  liqttewrs,  such  as  those  of  Malaga ;  in  this  part  the  grapes  are  often  dried  into 
raisins.  The  best  wines  are  made  in  the  centre  of  the  zone,  as  those  of  Burgundy* 
Bourdeaux,  and  Oporto.  But  it  appears  that  the  ripening  of  fruits,  particularly  of  the 
grape,  does  not  depend  altogether  upon  latitude ;  for  a  portion  of  the  banks  of  the  Rhine» 
where  excellent  wine  is  mwe,  has  the  same  latitude  as  the  south  of  England,  where  it 
has  been  fbund  very  difficult  to  ripen  tbe  grape  sufficiently  in  the  open  air,  on  account 
of  the  greater  humidiQr  and  doudineas  of  the  atmosphere,  which  lessen  the  action  of  tb8 
aim*s  rays. 

8296.  Grapes  ripen  best,  and  become  sweeter,  em  a  southern  exposure ;  and  the  sides  of 
hiSs,  with  this  aspect,  are  found  to  be  tbe  most  fhvourable  situations.  On  the  banks  of 
the  Rhine,  in  the  Apennines,  in  Hungary,  and  many  other  places,  vines  are  planted  ia 
terraces  formed  oo  steep  hiUs  by  means  of  low  stone  walls  built  along  the  sides ;  and 
into  the  cavities  thus  formed  earth  is  conveyed :  these  walled  terraces  rise  above  eaoh 
other,  and  thus  fonn  a  kind  of  steps,  like  magnificent  staircases,  surrounding  die  hills. 
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fhe  waUs  siswer  seireral  porpMoa :  by  iiplioMiiig  tlie  esrth,  thty  aftwd  a  aoil  for  tte 
roota  of  the  viae,  and  they  retaia  the  water  which  llowa  dowa  the  hilla,  withoat,  hew- 
ever,  allowing  it  to  stagnate ;  likewise,  the  nileotion  of  the  son's  rays  ftom  the  sides  0[ 
the  hill  inereases  the  heat  considerably,  and  causes  it  to  aceomolate  on  the  twos  :  the 
walls  are  also  oonvenient  tor  fixing  poles  to  train  the  Tines  upon. 

d299.  The  MCtsim  UkemM  makes  a  difftrmee  im  the  qtuUUf  of  grapm.  In  dry  ssasOttS 
the  sugar  will  be  more  abundant,  but  the  juice  less  in  quantity ;  in  wet  seasons,  on  the 
contrary,  the  juice  will  be  plentiful,  but  will  contain  much  water  and  mucibige,  with  lit> 
tie  sugar.  Grapes,  when  qaite  green,  are  austere  or  styptic ;  next,  they  are  acid,  and 
become  sweeter  as  they  grow  ripe. 

3300.  The  vUu  will  grow  in  anjf  woU  that  i$  not  very  vet,  but  it  flourishes  most  in  OM 
that  is  dry  and  light ;  and  though  it  thrives  with  great  Inxuriance  in  rich  soils,  and  pro- 
duces abundance  of  grapes,  yet  this  fruit  is  not  so  fit  for  wine  as  that  which  grows  on 
poorer  land.  It  is  generally  the  case  that  the  grapes  fittest  for  the  table  are  the  least  so 
for  making  wine,  which  is  often  obtained  of  good  quality  firom  fruit  of  a  hareh  and  aus- 
tere taste.  It  is  generally  thought  that  the  best  soil  is  one  that  is  of  a  light  calcareooa 
or  loamy  nature ;  but  even  sandy,  gravelly,  and  stony  are  found  to  answer  weH. 

Volcanic  soils  are  particulariy  well  calculated  for  a  vineyard ;  thus  some  of  the  best 
wines  of  Italy  are  made  in  the  neighbourhood  of  Vesuvius,  and  the  fomons  Tokay  la 
^80  the  produce  of  a  volcanic  district.  The  vine  likewise  grows  well  in  the  debris  of 
granitic  rocks,  as  is  the  case  with  that  which  produces  the  eelebrated  Hennitage.  ft 
appears  even  that  the  chemical  composition  of  the  soil  is  of  less  importance  than  its 
physical  character.  It  has  been  observed  that  a  black  soil  is  particulariy  favourable  from 
its  absorbing  heat 

3301.  The  nuumer  ^  trmming  9€rU»  in  dififerent  countries.  In  Italy  and  other  warm 
climates  they  are  sunered  to  run  up  to  a  great  height,  and  are  trained  on  |iigh  trellises, 
or  are  allowed  to  spread  with  the  utmost  luxuriance,  and  to  hang  in  fostoons  firom  tree 
to  tree,  the  efifbct  of  which  is  described  by  travellers  to  be  higUy  beantiftil  and  pictu- 
resque. But  in  by  far  the  greater  part  of  Europe  the  vines  are  trained  on  low  wooden 
props.  The  French  and  Germans,  who  excel  in  this  branch  of  economy,  prefer  the  low 
training,  in  which  they  cut  the  vines  down  to  a  few  feet  or  teas ;  and,  although  the  finalt 
is  dimini^ed  in  quantity  by  this  management,  its  quality  is  much  improved  by  its  ob- 
taining more  of  the  son's  heat  through  reflection  from  the  ground.  Those  who  have 
known  vineyards  only  from  the  descriptions  of  poets  axe  extremely  disappointed  in  fimi 
viewing  the  stunted  appearance  of  those  in  France  and  Germany.  In  the  sandy  parts 
of  Spain  the  vinea  are  even  allowed  to  trail  upon  the  ground.  The  modes  of  plantingi 
propping,  pruning,  and  renewing  the  vines  have  also  a  great  influence  on  their  prodaoe 
in  wine. 

3302.  The  varietiet  of  the  wme  are  innumtroile,  di^ring  in  the  siie,  colour,  tatote,  and 
perfume  of  the  fruit :  of  all  fruits,  perhaps  none  is  so  much  altered  in  its  natore  and  the 
proportion  of  its  ingredients  by  the  circumstances  of  climate  and  soil ;  no  species  of  grape 
aoceeeding  equally  well  in  all  climates.  Good  varieties  degenerate  by  being  transplant- 
ed from  a  warm  to  a  ttfAA  climate ;  and,  on  the  contrary,  the  grape  is  sometimes  impro 
red  by  being  carried  from  a  cold  to  a  Warm  one. 

The  tame  climate,  eoU,  and  mode  of  culture  often  produce  tnnes  of  very  HWerent  ptoHHea. 
Situation  and  aspect  alone,  all  other  circumstances  being  the  same,  mm  a  very  great 
difiference.  The  same  vineyard,  for  exampte,  according  as  its  difilerent  parts  have  a 
northern  or  seuthem  aspect,  wiO  produce  wines  of  opposite  characters ;  as  also  will  the 
same  hill  at  its  summit,  middle,  and  bottom.  In  cold  countries  the  sonthem  slope  of  a 
rismg  ground  is  the  most  favourable  situation,  and  in  warm  climates  the  east  is  found 
to  be  generally  the  best.  Grapes  form  a  very  uncertain  erop,  and  are  much  afifected  by 
wet  seasons,  baU-^nns,  and  mists. 

The  prirndpal  varietiee  ofgrapee  which  are  chi^  cultioatedf or  foreign  wimee  are  the  red 
and  white  Ghasselas,  or  Muscadine ;  the  Auveignat ;  the  irontignac,  or  Muscat  grape, 
white,  red,  and  bhu^;  the  Damask  grape;  the  sweet  water;  the  raisin  grape;  the 
mahnsey  grape;  the  malmsey  Muscadine;  the  black  Hamburg;  hot  there  are  many 
more  varieties,  impossible  here  to  ennmerate.  Wine-gtewen  seldom  confine  themselvea 
to  one  kind  of  grape,  several  beinff  usually  mixed  together  in  the  vintage ;  but  in  some 
choice  wines  only  one  sort  is  used. 

3303.  The  number  and  variety  of  wimee  are  almost  infinite :  every  kia^om,  every  dis- 
trict, and  sometimes  each  vineyard,  producing  a  wine  having  some  distmctive  property, 
fiom  which  it  receives  a  particular  name.  Thus  we  have  the  wines  of  Portoged,  of 
Franoe,  and  of  the  Rhine,  each  of  a  peculiar  character ;  and  the  Tokay,  Hock,  and  Con- 
stantia  wines  are  each  the  produee  of  particular  viaeyarda,  their  qualities  depending  on 
the  varieties  of  the  grape,  as  well  as  on  several  local  eireomstanoea,  and  the  modes  of 
maiiufiictnre. 

Some  hare  Hiaintained  that  the  vine  ought  net  to  be  mannied,  when  the  predoetion  of 
wine  is  the  obje(^  from  an  idea  that  the  mannie  afibots  the  fiiavonr  of  the  wine :  this 
opinion  is  maintained  by  manv  French  wine-growers ;  and  in  the  pert-yielding  district  of 
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the  Alto  Doaro  in  Portugal,  the  use  of  manure  is  forbidden  by  law.  Bnt  it  is  not  etea 
that  the  practice  of  mnnnring  is  injurious ;  for  in  Germany,  particularly  on  the  Rhine, 
il  is  employed  very  freely :  tliis  is  likewise  the  case  in  the  vineyards  near  Bourdeaux^ 
where  the  clarets  are  made.  Liebig  recommends  the  prunings  of  the  vines  themselves 
as  the  best  manure.  It  is  certain  that  the  flavour  of  wine  is  affected  by  circumstan- 
ces apparently  inappreciable ;  scarcely  two  vintages  afford  exactly  the  same  quality 
of  wine,  the  vintage  of  some  particular  year,  as  that  of  the  comet  year  of  1811,  some- 
times excelling  all  others. 

3304.  Orapea  differ  anuiderably  in  their  conatituentM  from  other  materiaU  employed  for  fa^ 
.mefitation.  The  juice  of  the  grape  not  only  contains  a  larger  proportion  of  sacchaiine 
matter  than  that  of  other  fruits,  and  is  consequently  capable  of  producing  a  greater  quan- 
tity of  alcohol,  making  a  stronger  liquor ;  but  it  differs  also  in  the  nature  of  its  acid,  which 
is  chiefly  the  tartaric,  that  being  almost  the  only  acidulous  principle  existing  in  it,  partic- 
ularly the  mature  grape  ripened  in  a  warm  climate,  such  as  Spain,  Portugal,  or  Madeira. 

3305.  The  abrmSamce  of  tartaric  add  in  the  grape  ie  one  of  the  principal  causes  ofitsex^ 
esUence  as  a  material  for  wine.  Other  fruits  employed  for  this  purpose,  as  gooseberries, 
currants,  elderberries,  <Scc.,  contain  chiefly  the  malic,  citric,  and  acetic  acids,  which  are 
partly  combined  with  potash,  forming  malate  and  citrate  of  potash,  and  partly  in  a  free 
state ;  but  these  salts,  being  soluble  both  in  water  and  in  alcohol,  necessarily  remain  in 
the  wine  that  has  been  prepared  from  the  fruits,  nor  can  they  be  separated ;  hence  aU 
the  wines  made  from  other  fruits,  except  the  grape,  contain  a  quantity,  generally  con- 
siderable, of  free  aoid,  which  is  injurious,  at  least  to  certain  constitutions;  and  as  the 
acids  are  not  palatable,  they  are  usually  concealed  by  a  large  quantity  of  saccharine  mat- 
ter, as  we  shall  afterward  find  when  the  processes  of  making  these  wines  are  described. 

The  tartaric  acid,  on  the  contrary,  does  not  exist  in  the  grape  in  a  free  state ;  but  it 
is  always  coqibincd  with  potash,  constituting  bitartrate  of  potash ;  and  this  is  the  sob- 
stance  known  by  the  name  of  iartar.  This  tartar  is  most  abundant  in  the  juice  of  un- 
ripe grapes,  called  often  .o«r;utc^,  and  has  an  austere  taste ;  it  lessens  in  quantity  as  the 
grape  approaches  to  maturity,  when  the  sugar  increases  in  the  same  proportion. 

The  tartar  is  held  constantly  in  solution  in  the  grape  juice ;  bnt  as  soon  as  the  fer- 
mentation commences,  and  alcohol  is  evolved,  a  portion  of  the  tartar  is  precipitated,  or 
thrown  down  in  the  solid  form,  because  it  cannot  be  kept  in  solution  by  alcohol ;  and  the 
latter  has  diminished  to  a  certain  degree  the  solvent  power  of  the  must.  The  precipi- 
tation of  the  tartar  takes  place  upon  the  bottom  and  sides  of  the  containing  vessel,  to 
which  it  adheres  as  a  hard  crust  in  a  crystalline  state,  called  the  lees  of  the  wine.  A 
small  quantity  of  tartrate  of  lime  is  also  found  united  to  it,  and  exists  even  in  the  purified 
tartar,  or  common  cream  of  tartar;  bchce  it  follows  that,  if  the  grapes  are  of  the  best 
quaUty,  containing  tartar,  they  have  but  little  or  no  free  acids ;  and  if  the  fermentation 
has  been  well  conducted  and  complete,  the  resulting  wine  will  be  quite,  or  almost  entire- 
ly, free  from  acid  of  any  kind  ;  and  it  is  this  circumstance  chiefly  that  renders  the  grape 
superior  to  every  other  fruit  fbr  producing  a  wholesome  wine.  But  wine  is  never  per- 
fect until  it  has  subsequently  undergone  thie  very  stow  fermentation^  which  brings  it  to  its 
highest  point  of  perfection,  when  a  still  farther  quantity  of  the  tartar  subsides,  and  con- 
stitutes what  is  called  the  crust  when  bottled,  th%  quantity  of  which  usually  gives  an 
idea  of  the  quality  and  age  of  the  wine. 

All  grapes,  however,  are  not  entirely  without  other  acids  besides  the  tartaric ;  but 
they  seldom  contain  any  of  these  in  considerable  quantity,  and  in  that  case  they  are  less 
fit  fer  the  production  of  good  wine. 

Besides  the  essential  principles  of  the  grape,  namely,  sugar,  tartar,  and  natural  fer- 
ment, it  contains  some  mucilage,  and  an  aromatic  essentia  oil  in  minute  quantity,  to 
which  the  delicate  perfume  or  aroma  of  the  wine  made  from  it  is  owing. 

3306.  The  vintage  should  never  commence  before  the  grapes  have  arrived  at  their  full 
maturity,  except  in  cold  countries,  where  sometimes  the  season  is  so  late  before  thev 
can  be  ripe  that  there  is  danger  of  their  spoiling  if  they  are  not  quite  ripe ;  yet  brisk 
wines  can  be  made  from  them.  In  the  manufacture  of  the  best  wines,  they  are  careful 
to  avoid  the  two  extremes  of  gathering  the  grapes  not  suflSciently  ripened,  or  so  ripe  that 
they  begin  to  spoil.  In  warm  countries,  in  the  manufacture  of  sweet  luscious  wines, 
the  grapes  are  permitted  to  hang  on  the  tree  till  they  shrivel,  or  they  are  gathered  and 
half  dried  in  the  sun. 

3307.  When  they  are  to  be  eoUecUd,  a  sufficient  number  of  persons  are  employed,  so  as 
to  be  able  in  a  single  day  to  sather  all  that  ia  necessary  to  fill  the  fermenting  vat.  The 
unripe  or  decayed  fruit  should  be  carefully  separated,  a  circumstance  which  is  often  neg- 
leoted  in  manufacturing  the  inferior  wines,  and  in  the  fabrication  of  wine  for  distilling 
into  brandy.  In  making  Champagne,  however,  they  prefer  having  a  certain  proportion 
of  unripe  fruit.  For  the  rich  sweet  wines,  the  juice  is  concentrated  by  leaving  the  grapes 
exposeid  to  the  sun  for  a  few  days ;  but,  in  general,  the  fruit  is  taken  at  once  to  the  press. 
In  the  richer  and  best  wines  also,  where  a  very  delicate  flavour  is  expected,  all  the  stalka 
are  removed ;  but  in  the  strong,  rough  vrines  a  certain  proportion  of  the  stalks  are  kept, 
as  they  give  strength  and  astringency.    In  the  preparation  of  port  wine  they  are  alwavs 
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;  bat  in  the  maDU&cttire  of  the  more  delicate  wines  of  Bordeaux  they  are  generallT 
excluded.  The  practice  of  different  countries  differs  much  in  this  respect,  and  in  weai 
wines  they  are  apt  to  communicate  a  harsh  and  austere  flavour. 

3308.  The  bntuing  thefruUt  orpreMsing,  is  performed  in  yarioua  ways  in  different  coun- 
tries, according  to  the  care  beslowed  in  the  manufacture.  In  many  parts  of  France,  the 
grapes  are  put  into  tubs  with  perforated  bottoms,  and  men  tread  them  with  their  jo^o^ 
or  wooden  shoes,  the  juice  running  out  into  the  vat  or  tub  placed  below.  This  mode  is 
imperfect ;  and  where  the  vintage  is  conducted  in  the  best  manner,  presses  are  made 
use  of  for  this  purpose,  by  which  the  process  is  performed  more  uniformly  and  complete- 
ly. The  skins  and  refuse,  after  the  grapes  have  been  pressed,  constitute  what  is  called 
the  marc. 

8309.  But  before  we  proceed  to  describe  the  manufacture  of  wine  we  must  explain 
the  principles  upon  which  its  formation  depends. 

Sub  SECT.  8. — Skeich  of  the  Theory  or  general  PrindpltM  of  WiTU'tnaking. 

The  theory  and  process  of  fermentation  having  been  already  treated  of  at  some  lengtn 
In  Book  VIII.,  Chap.  II.,  we  shall  confine  ourselves  here  to  a  concise  recapitulation  of 
those  particulars  respecting  it  which  are  requisite  towards  a  connected  view  of  wine- 
making. 

3310.  It  woM  observed  that  when  any  noeet  vegetable  juice,  whether  a  decoction  of  maUt 
jmce  of  the  grave,  or  that  of  other  fruit,  is  exposed  to  the  ordinaiy  temperature  of  sum- 
mer, say  from  50°  to  70°,  it  soon  begins  to  exhibit  that  intestine  motion  termed  ferment- 
ation, and  distinguished  by  the  production  of  alcohol,  which  remains  in  the  liquid,  and 
of  carbonic  acid,  which  chiefly  escapes  in  the  form  of  gas. 

3311.  If  a  decoction  of  malt  be  fermented,  the  produce  is  ale  or  beer;  but  if  grapes  or 
other  sweet  fruits  have  been  employed,  triw  is  the  result. 

3312.  It  has  been  shown  that  the  process  of  fermentation  depends  essentially  upon  the 
presence  of  two  substances  at  least :  saccharine  matter,  and  another  vegetable  principle 
termed  a  leaven  or  ferment,  the  nature  of  which  appears  to  be  extremely  analogous  to, 
if  not  identical  with,  gluten  or  vegetable,  albumen.  These  two  substances,  which  exist 
more  or  less  in  all  sweet  vegetable  juices,  act  upon  each  other,  and  occasion  a  decomposi- 
tion into  their  elementary  principles ;  and  when  these  unite  again  in  other  proportions, 
they  give  rise  to  the  two  essential  products  of  fermentation  above  mentioned,  alcohol 
and  carbonic  acid.  The  phenomena  of  fermentation  and  the  liquid  resulting  from  it  vary 
in  some  degree  according  to  the  relative  proportions  of  the  saccharine  matter  and  the 
ferment. 

3313.  When  the  juice  of  the  grapes,  or  mustf  as  it  is  termed,  is  put  into  the  vat,  at  a 
temperature  of  60°,  it  soon  begins  to  ferment  spontaneously :  no  yeast  is  added,  as  in 
the  case  of  beer  or  ale,  because  the  natural  ferment  contained  in  grapes  is  sufficient  to 
excite  and  keep  up  a  sufficient  fermentation.  We  may  mention  it  as  remarkable,  that 
although  expressed  juice  ferments  so  readily,  yet  this  process  never  takes  place  in  the 
iuice  before  the  fruit  is  bruised.  The  fact  is,  the  sugar  and  the  ferment  are  contained  in 
different  parts  of  the  grape,  and  they  never  come  into  contact  except  the  fruit  is  broken. 

The  general  phenomena  of  fermentation  have  been  so  particularly  described  when  treating 
on  that  subject  at  large,  and  again  under  *'  Brewing,''  that  we  shall  not  detain  the  read- 
er by  repeating  it  in  detail.  The  appearance  of  air  bubbtes,  and  of  a  gentle  ebullition, 
together  with  the  turbid  state  of  the  fluid,  are  the  same  in  all  cases :  a  portion  of  the 
eidiausted  ferment,  now  rendered  insoluble,  rises  to  the  suriace  with  another  portion  not 
exhausted,  constituting  the  yeast,  the  remainder  falling  to  the  bottom  in  the  form  of  lees. 
The  gas  which  escapes  is  known  to  be  the  carbonic  acid. 

8314.  In  the  ordinary  methods  of  making  wines  there  are  two  periods  in  the  fermentation. 
The  first  or  primary  fermentation  in  the  vat  is  the  most  considerable,  in  which  the  princi- 
pal part  of  the  sugar  and  ferment  are  decomposed ;  and,  of  course,  alcohol  produced. 
After  this  first  effort  of  the  fermentative  process,  the  usual  phenomena  disappear,  and  the 
effects  sensibly  diminish ;  the  process  should  now  be  stopped,  otherwise  the  liquor  would 
advance  to  the  acetous  state  of  fermentation.  While  this  fermentation  was  proceeding, 
yeast  being  thrown  up,  and  tartar  and  mucilage  precipitated,  the  liquor  had  become  mud- 
dy ;  but  as  the  fermentation  lessens,  and  these  impurities  have  gradually  subsided  to  the 
bottom  as  lees,  the  new  fluid,  or  wine,  becomes  clearer,  and  the  vinous  taste  is  perceiv 
able.  But  though  the  operation  has  apparently  ceased,  it  has  not  in  reality ;  and  it  mus 
be  continued  longer  before  the  wine  becomes  periect.  It  is  said  that  the  fermentation 
is  most  perfect  where  large  quantities  of  must  are  operated  upon.  Lately,  it  has  become 
the  custom  to  increase  the  fermentation,  when  it  is  required,  by  the  addition  of  starch 
sugar,  which  is  of  the  same  kind  as  that  of  the  grape. 

3316.  After  the  first  fermentation  has  eontinu^  for  a  sujficient  time,  aceording  to  the 
kind  of  wine  to  be  made,  it  is  then  racked  off  or  transferred  to  casks  to  suffer  a  alow 
fermentation,  generally  termed,  not  very  correctly,  the  insensible  fermentation ;  bnt  care 
must  be  taken  not  to  poor  off  the  lees  which  have  settled  to  the  bottom,  nor  the  yeairt 
en  the  top. 

4H 
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When  firet  put  into  the  casks,  the  wine  stQl  contains  a  portion  of  femientable 
which,  though  not  satBcient  to  produce  the  Tery  vtsibie  effects  of  ordinary  fenneatiftioD, 
is  yet  sufScient  to  occasion  a  slower  state  of  this  process,  which  continues  a  longer  or 
a  shorter  time,  according  to  circamstances. 

During  this  wecand  farmefUaHon  in  the  auki,  the  wine  becomes  turbid,  and  tiiere  Is  a 
sHi^t  internal  motion  in  the  fluid  ;  yeast  is  thrown  off  by  the  bung,  and  the  casks  are 
kept  always  full,  that  it  may  pass  out  upon  forming.  The  management  of  Uiis  seooad 
fermentation  must  depend  upon  ▼arious  circumstances,  chiefly  the  kind  of  wine  to  be 
manufkctured. 

8816.  When  the  fermentation  in  the  casks  has  eontinuei  till  the  wine  is  ^operlf  dejmraiai 
by  throwing  off  the  yeast,  the  bungs  are  driven  in  tight,  and  the  wine  is  left  to  deposits 
its  tartar,  which  it  does  in  consequence  of  an  extremely  slow  fermentation,  which  often 
continues  for  a  long  time,  during  which  the  wine  is  ameliorated  by  a  more  intimate  com- 
bination of  the  alcohol  with  the  acid  and  mucilage ;  this  frequently  requires  seyeral 
years  in  the  wood. 

8317.  Another  effect  of  this  prolonged  insensible  fermentation  is  the  gradual  increase  ol 
the  quantity  of  alcohol,  and  tne  farther  separation  of  the  insoluble  salt,  the  bitartrate  of 
potash,  called  tartar^  which  subsides,  adhering  to  and  lining  the  bottom  and  sides  of  the 
casks  as  lees.  As  the  taste  of  tartar  is  harsh  and  disagreeable,  it  is  evident  that  the 
wine  will  be  improved  by  being  deprived  of  it,  and  hence  old  wine  is  preferable  to  new. 
There  is,  however,  sometimes  a  danger  in  putting  the  liquor  into  the  casks  before  it  has 
had  sufficient  time  to  ferment  in  the  vat.  If  the  unfermented  matter  is  in  too  lar^  a 
quantity,  it  will  ferment  violently  in  the  casks  and  become  turbid,  and,  if  it  be  put  mto 
bottles,  will  probably  break  them.  Again,  if  the  fermentation  has  been  carried  too  far, 
there  is  a  chance  of  the  liquid  soaring  and  turning  to  vinegar. 

A  portion  of  the  colouring  matter,  as  wen  as  tartar,  is  also  precipitated,  adhering  to 
the  sides  of  the  cask ;  the  wine  is  mellowed,  and  the  aroma  and  flavour  that  are  pecmiar 
to  it  become  more  apparent.  These  qhanges  are  sometimes  accelerated  by  various 
artificial  means,  especially  by  the  agitation  of  the  lees,  which  always  contain  a  portion 
of  the  ferment,  and  by  the  assistance  of  artificial  heat.  Hence  the  reason  why  certain 
strong  and  austere  wines  are  so  much  improved  and  mellowed  by  being  exported  in  the 
lees  to  a  warm  climate,  as  is  the  case  in  carrying  Madeira  to  the  West  ladies,  or  m 
subjecting  it  to  the  effect  of  local  motion  of  any  kind  with  heat,  as  is  now  practised  in 
the  island  of  Madeira.  On  the  contrary,  the  lighter  and  more  delicate  wines  are  injured 
by  the  motion  even  of  removal  to  any  distance,  and,  therefore,  can  be  drunk  in  perfec- 
tion only  in  the  countries  where  they  are  grown. 

8818.  To  prevent  this  renewal  of  the  fermentation^  therefore,  after  a  certain  tune,  when 
most  of  the  lees  has  been  thrown  down,  and  it  is  thought  the  wine  has  acquired  a  suf- 
ficient degree  of  maturity,  it  is  poured  off  into  a  clean  cask,  which  process  is  techni- 
cally called  racking^  which  is  a  metl^od  of  transferring  the  fluid  without  disturbing  the 
sediment. 

8319.  After  thid,  should  there  appear  to  be  any  risk  of  the  fermentation  beginning 
again,  a  process  is  employed  called  sulphuring,  which  consists  in  burning  sulphur 
matches  within  the  cask ;  the  sulphurous  acid  gas  thus  produced  is  absort^d  bjf  the 
wine,  and  this  has  the  effect,of  stopping  the  fermentation.  In  some  places  this  latter 
process  is  varied  by  strongly  impregnating  a  small  quantity  of  wine  with  this  gas,  which 
they  then  call  stum  wine,  which  they  put  into  the  cask  for  the  same  purpose. 

8880.  Sometimes,  after  these  operations  are  finished,  the  wine  is  not  completely  dear, 
and  requires  to  be  clarified  or  fined  by  isinglass,  whites  of  egg,  or  substances  of  that 
kind.    Finally,  the  whole  is  completed  by  bottling. 

8821.  The  fermentative  process,  as  well  as  every  part  of  the  manufacture  ofwine^  requires 
great  attention  united  to  experience  and  skill,  and  it  varies  exceedingly  in  different 
places ;  so  that,  although  the  subject  has  received  considerable  elucidation  and  io^ 
mrovement  from  the  labours  of  Chaptal  and  other  eminent  chemists,  particularly  in 
France,  where,  perhaps,  the  best  wine-makers  in  the  world  are  to  be  found,  yet  the 
French  themselves  allow  that  there  is  still  much  to  be  done  before  fixed  rules  can  he 
given ;  and  our  object  here  is  rather  to  touch  upon  the  prominent  facts  in  the  manofac- 
tore  of  foreign  wines  than  to  enter  into  minute  details. 

SmuscT.  ^'•^Distmciions  in  Wine  which  arise  chiefly  out  of  the  Manufacture, 

8888.  Perhaps  the  most  obvious  division  of  wines  is  according  to  cQlours^  as  red  and 
Mte;  but  another  arrangement,  generally  received,  considers  them  as,  1,  iry  and 
Hr&ng,  as  Fort,  Sheny,  and  Madeira ;  2,  dry  and  light,  as  Hermitage,  Claret,  Bargandy, 
or  Hock;  8,  brisk,  effervescing,  and  sparklmg,  as  Champagne;  4,  street,  as  Maunaeyi 
&e. ;  to  which  we  may  add  the  Vino  cotto,  or  boiled  wines. 

To  understand  well  these  distinetions,  it  is  necessary  that  we  attend  to  some  eireiufr> 
•tanoes  in  the  manufacture  which  give  rise  to  them. 

8888.  7%«  colour  of  wine  is  meing  to  the  following  causes :  If  the  skins  of  tiM  grapes  01 
marc  aro  entirely  excluded  from  the  fermenting  vat,  a  white  wine  is  always  obtained,  tkc 
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loice  of  almost  all  grapes,  Uaek  and  red,  as  well  as  green,  being  ooleurieas.  Champagne 
U  made  from  a  red  grape  so  deep  io  colour  as  to  appnweh  to  black,  and  sfaerry  is  made 
ftom  n  mixtofe  of  wbite  and  oomred  grapes.  The  eolonr  of  red  wine  is  derived  firam 
permittiog  the  wise  to  ferment  in  contact  with  some  of  the  marc,  the  colouring  matter 
of  the  grape  reskUng  akopetber  in  the  slpn,  with  the  exception  of  the  grape  called  1V»- 
iiiU,  from  which  Tent  wroe  is  made,  in  iirhich  the  juice  is  coloured.  This  cokmring 
^nciple  is  sohible  in  alcohol ;  therefore,  when  the  alcohol  is  developed  by  the  ferment- 
ative process,  the  mast  becomes  coloured  in  oonseqoenoe  of  the  action  of  the  spirit 
upon  the  mare.  The  wine  is  also  more  deeply  colonred,  from  a  higher  degree  of  pros- 
sore  given  to  the  husks  of  the  grapes.  The  colour  of  red  wines  Taries  from  a  li|^  pink 
to  a  deep  purple  tint,  approaching  to  black ;  the  clarets  hold  the  intermediate  rank  be- 
tween these  two  extremes ;  and  I>r.  Henderson  observes  that,  *'  on  exposing  red  wine 
in  bottles  to  the  action  of  the  sun's  rays,  the  colouring  matter  is  separated  in  large 
Hakes,  without  altering  the  flavour  of  the  wine.*'  The  colour  derived  (rem  the  skins  of 
the  grapes  alone  is  not  generally  very  deep ;  and  the  high-coloured  wines  of  France  and 
Portugal  are  often  rendered  so  by  colouring  ingredients,  particulariy  by  mixture  with 
an  intensely  deep-red  wine  called  vino  thUOf  and  sometimes  by  elderberries  and  colour- 
ing drugs. 

Part  of  this  colouring  matter  is  often  precipitated  by  long  keeping  in  the  bottle,  as  is 
the  case  with  port ;  and  hence  one  of  the  tests  of  the  age  of  port  that  has  been  kept  in 
the  cellar  is  the  paleness  of  its  colour,  though  this  is  sometimes  produced  fraudulent^. 
Some  white  wines  are  nearly  colourless,  but  the  greater  portion  have  a  yellow  tinge ; 
and  the  pale  yellow  wines,  when  long  kept,  ac<{uire  more  or  less  of  a  bright  amber  hue, 
and  sometimes  a  tinge  of  brown.  Certain  wmes,  as  those  of  Moldavia,  have  even  a 
greenish  ccdoor. 

8384.  AgremMefitnourt  are  ocessitmaUy  given  to  teine  that  do  not  bdong  to  the  grape 
by  means  ^  aromatic  substances,  such  as  orris-root,  elder  ftowera,  raspberries,  dec.  The 
witty  flavour  of  some  Madeira  wines  is  given  by  almonds.  The  ancients  relished  the 
Ibivour  of  resin  or  pitch  in  their  wines,  a  taste  which  continues  among  the  medera 
Oreeks,  but  would  be  intolerable  in  this  country. 

3336.  The  dieiinetion  of  dry,  briek,  and  atoeet  winea  depends  upon  the  mode  of  eondnoi- 
ing  the  fermentation,  to  explain  this  part,  of  our  subject,  we  must  recall  to  the  reader's 
recollection  a  few  of  the  leadmg/acts  respecting  this  process. 

We  stated  that  the  formation  of  alcohol,  which  constitutes  the  distinctive  property  of 
every  vinous  fluid,  was  the  result  of  the  mutual  action  of  saccharine  matter  and  the 
fermenting  principle  on  each  other ;  and  that  wine  consists  of  a  combination  of  this  al- 
eohol,  water,  a  minute  quantity  of  the  essential  oilof  the  grape  constituting  the  peculiar 
aroma,  and  sometimes  colouring  and  astringent  matter. 

8326.  Dry  teines  are  those  where  the  saceharine  matter  and  the  feraEient  were  so  ex- 
actly balanced  that  they  have  deoomposed  each  other  by  their  mutual  action,  and  no 
sweetness  is  perceptible,  a  certain  quantity  of  su^ar  requiring  a  certain  proportion  of 
ferment  for  its  decomposition.  This  is  considered  to  be  the  most  perfect  class  of  wines, 
•8  the  best  Burgundies  and  ports.  Such  perfectly  fermented  wine  is  (tee  from  acid,  and 
Is  not  liable  to  change  in  any  moderate  length  of  time. 

3327.  Sweet  winee  are  those  where  the  saccharine  matter  was  in  too  lar^e  quantity 
10  be  decomposed  entirely  by  the  ferment,  or  where  the  process  of  fermentation  was  in- 
terrupted before  its  completion ;  consequent^,  some  of  the  sugar  remained  unacted 
upon,  and  in  a  free  state  in  solution  in  the  wine.  Of  this  class  are  the  rich  malmsey 
and  Muscadine  wines,  as  Malaga,  dec.  In  making  sweet  wines,  boiling  the  juice  is 
sometimes  resorted  to,  because  by  the.  heait  a  part  of  the  ferment  is  coagulated  and 
rendered  ineflbotive ;  and,  therefore,  the  whole  of  the  grape-sugar  is  not  decomposed 
during  fermentation,  owing  to  the  deficiency  of  this  princii^e.  If  the  grape-juice  be  de- 
ficient in  sugar,  some  cane-sugar  is  added,  or,  what  is  better,  ataroh<*sugar,  which  is  the 
same  as  that  of  the  grape. 

8898.  Briek  or  efirveseing  toinee  have  had  the  fermentation  dieeked  before  it  was 
completed,  the  wine  being  transferred  into  bottles  before  the  whole  of  the  carbonic  acid 
had  separated,  a  portion  of  which,  being  formed  by  the  cootinuanoe  of  fermentation  in 
the  bottle,  is  there  absorbed  by  the  wine,  and  retained  in  a  condensed  state ;  this,  whe? 
freed  by  withdrawing  the  eork,  is  disengaged  with  noise  and  violence,  giving  the  ap- 
pearance described  by  the  term  briskness,  such  as  is  seen  in  the  common  Chamjpagns. 

From  the  above  description,  we  may  see  that  it  is  easy  from  the  same  grape  juice  to 
make  any  of  the  th.*ee  classes  of  wine,  by  cerUun  management  in  the  manufacture,  for 
which  more  particular  directions  will  be  given  when  we  treat  of  the  making  of  domestie 
wines. 

3329.  What  is  termed  the  bouquet  ofmnee  is  that  agreeable  aromatic  odour  which  is 
perceived  on  drawing  the  cork  of  anv  of  the  flner  wines  on  their  exposure  io  the  air 
In  some  of  the  Burgundies  and  other  French  wines,  it  is  highly  rich,  uid  does  not  seem 
Uke  a  single  perfume,  but  rather  as  the  union  of  several.  This  aroma,  so  much  valned 
hi  some  wines,  cannot  be  accurately  described  by  words^  and  must  act  upon  the  senses 
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to  be  comprehended.  It  appears  to  depend  upon  a  fogacioaa  prineiple,  probably  soui 
extremely  volatUe  oil,  which  the  chemist  has  not  yet  been  able  to  separate,  perhipa 
from  the  quantity  being  too  minute.  In  the  sweet  and  half-fermented  white  wines,  this 
is  immediately  derived  from  the  fruit,  as  in  those  from  the  Frontignan  and  Muscat 
grapes ;  bat  in  the  more  perfect  red  wines,  as  in  claret,  Hermitage,  Rivesaltes,  and 
Burgundy,  it  bears  no  resemblance  to  the  natural  flavour  of  the  grapes  from  which  they 
are  made,  and  is  altogether  the  prodact  of  the  vinous  process.  This  delicate  aroma, 
when  it  exists,  considerably  enhances  the  quality  and  value  of  the  first  wines,  and  it  is 
dissipated  and  lost  by  too  rapid  a  fermentation.  Liebig  has  lately  described  this  vola- 
tile substance,  the  produce  of  the  fermentation,  as  a  peculiar  ether,  which  he  has  named 
^enanihic  ether. 

The  wines  of  warm  climates  have  no-  odour ;  those  of  France  have  it  in  a  consider- 
able degree,  but  the  perfume  is  the  most  intense  in  the  best  Rhenish  wines. 

3330.  TheficLvour  oftoinest  called  by  the  French  sioe,  is  different  from  the  louquei; 
the  former  indicates  the  vinous  power  and  aromatic  savour  which  are  felt  in  the  act  of 
swallowing  the  wine,  whereas  the  latter  affects  the  organ  of  smell  rather  than  that  at 
taste.  In  the  red  wines  of  Medoc  and  the  Graves,  these,  the  seve  and  bouquet,  are 
developed  only  in  the  old  wines.  A  fictitious  bouquet  is  sometimes  given  to  new  wines 
by  means  of  orris  root.  . 

3331.  It  u  not  an  uncommon  thsing  for  the  manufacturers  of  wine  to  mix  two  or  more  winet 
together,  in  order  to  produce  one  of  better  quality,  by  correcting  the  defects  of  each 
other.  By  this  mixing,  the  fermentative  process  is  partially  renewed,  and  the  mixture 
is  said  to  fret ;  hence  the  practice  is  called ^r«^tn^  in.  Mixed  wines  appear  to  unite  into 
one  durable  and  homogeneous  liquor  only  m  consequence  of  this  kind  of  fermentation. 

3332.  Boiled  Wines,  or  Vino  Cotto. — In  our  account  of  the  wines  of  the  ancients  (Se<^ 
II.,  Subsect.  1 1)  we  shall  find  that  it  was  their  practice  to  concentrate  the  must  by  boiling ; 
thus  increasing  the  rekitive  quantity  of  sugar  and  fermenting  principle  by  reducing  the 
water.  This  method  is  still  followed  in  some  parts  of  Europe,  as  in  Greece,  Italy,  and 
Spain.  The  richest  grapes  of  the  Muscadine  species  are  chosen  for  this  purpose ;  and 
after  having  been  exposed  for  a  few  days  to  the  sun,  they  are  pressed  in  the  usual  man* 
ner,  and  the  juice  boiled  till  it  is  reduced  to  one  third.  It  is  then  skinunedand  put  into 
vessels  to  cool,  after  which  it  is  barrelled  up.  These  wines  are  very  pleasant  to  the 
taste,  of  a  deep  amber  colour,  delicate  and  generous.  ,  Mr.  Redding  states  that  Corsica 
is  famous  for  such  wines,  which  are  treated  so  judiciously  by  boiling,  that  in  the  north 
of  f>irope  they  are  taken  for  Malaga  or  Canary.  When  very  old,  they  are  oAen  passed 
off  for  Cyprus,  Tinto,  or  Malaga  of  the  best  kind,  as  the  owner  may  wish  them  to  seem. 
But  many  boiled  wines,  as  they  experience  very  little  fermentation,  scarcely  deserve 
the  name  of  wines,  and  are  little  more  than  boiled  must ;  of  this  kind  are  several  var^ 
eties  of  the  vino  cotto  of  Italy,  particularly  near  Bologna. 

SbCT.  II. — ^DBSCBIPnON  OF   FORBIGN  WINKS. 

3333.  It  is  not  our  object  to  attempt  the  complete  description  of  the  vast  number  of 
wines  produced  in  various  parts  of  the  world ;  we  shall  confine  ourselves  to  such  as  are 
imported  into  Britain,  or  have  acquired  such  celebrity  as  to  be  pretty  generally  known 
among  us.  This  subject  may  be  considered  as  so  much  the  more  important,  since 
immense  sums  are  annually  expended  in  the  purchase  of  foreign  wines,  yet  an  accurate 
knowledge  respecting  the  true  merit  and  value  of  the  various  kinds  is  little  diffused, 
and  money  is  sometimes  injudiciously  expended  on  this  class  of  luxuries.  It  will  be 
most  convenient  to  treat  of  the  wines  of  various  countries  separately. 

SuBSKCT.  I. — French  Wines. 

m 

3834.  France,  owing  to  her  fine  climate,  and  the  great  fertility  and  variety  of  her  soil, 
is  eminently  calculated  for  the  manufacture  of  Mone.  In  that  country,  also,  scientifie 
principles  have  been  applied  to  it  with  great  success.  Not  only  is  wine  produced  ia 
France  in  the  greatest  abundance,  but  likewise  in  the  greatest  variety,  from  the  light 
Champagne  and  Burgundy  to  the  luscious  sweet  winds  of  the  south,  and  the  vine  onU- 
mares  of  the  several  districts. 

3335.  But  notwithstanding  the  celebrity  of  French  wines,  which  are  transported  to 
every  part  of  the  world,  ana  the  acknowledged  skill  of  the  maoufacturers,  it  must  not 
be  supposed  that  they  are  to  be  indiscriminately  approved  of.  A  large  proportion  of 
French  wines  is  of  a  very  inferior  character,  and  it  is  only  from  the  first  establishments 
that  the  finest  wines  are  to  be  procured. 

Although  in  France  there  are  only  a  few  departments  in  which  the  vine  is  not  culti 
vated,  yet  certain  wine  districts  have  acquired  greater  celebrity  than  others,  either  on 
account  of  the  superiority  of  their  produce,  or  from  their  being  more  conveniently  situ- 
•ted  for  exportation. 

Those  departments  which  compose  the  ancient  provinces  of  Champagne,  Burgundy^ 
and  the  Bordelais  at  present  furnish  the  greatest  abundance  of  the  best  French  winea 
Some  of  the  sweejt  wines  of  the  southern  departments  are  excellent ;  but  the  wines  oi 
the  northern  parts  of  the  kingdom,  as  those  of  the  Moselle,  are,  in  general,  very  iadi/ 
Cerent. 
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8836.  Tt  M  gtgneraUif  tupposedf  in  ^ingUtndt  that  French  rmnes  are  too  cold  for  the  eonetiiw- 
Hanj  and  particolarly  for  those  who  have  been  accustomed  to  port  and  sherry.  There 
is  probably  some  truth  in  the  observation,  when  the  ordinary  French  wines  are  taken 
Into  the  account;  but  the  objection  will  not  apply  to  the  stronger  wines  of  that  country^ 
even  when  they  are  quite  free  from  brandy.  It  is  observed  by  Dr.  Henderson  that 
France  furnishes  some  of  the  best  wines  in  each  cla88,«nd  unquestionably  excels  every 
other  region  of  the  globe  in  the  manufactnre  of  r^d  wines  in  particular. 

8897.  During'  the  feriod  when  England  had  poeeeeeum  of  eeveral  pronneee  of  Praneef 
French  wines  were  imported  into  tlus  country  in  great  abundance  from  Gascony,  Qui- 
enne,  Touraine,  Anjou,  and  Poitou  ;  and  in  the  beginning  of  the  reign  of  Henry  II.,  a 
considerable  trade  in  wine  with  Bordeaux  commenc^ ;  but  the  Gascon  wines  exceeded 
m  quantity  ail  the  others.  It  would  appear,  from  the  large  quantities  imported,  and  the 
low  price  at  which  they  were  obliged,  by  royal  enactments,  ta  be  sold,  that  foreign 
wines  must  have  been  pretty  generally  drunk  in  England  at  that  time  among  the  wealthy 
classes.  The  province  of  Guienne  remained  in  our  possession  near  three  hundred 
years.  Richard  II.  was  born  in  Bordeaux,  the  capital,  while  it  belonged  to  England ; 
and  the  province  was  given  up  only  in  the  reign  of  Henry  VI.  So  cheap  were  French 
wines  in  England  in  the  reign  of  Henry  VIII.,  that  those  of  Gascony  and  Guienne  were 
forbidden  to  be  sold  at  above  eightpence  the  gallon. 

The  wine  trade  with  France  was  in  the  most  flourishing  condition  under  Edward  III., 
when,  as  Froissart  relates,  upon  one  occasion  a  fleet  of  above  two  hundred  merchant- 
men came  for  wines  from  England  to  Bordeaux,  then  the  seat  of  the  Black  Prince's 
government.  In  the  same  age  the  wines  of  the  Rhine  and  Moselle  appdar  to  have  been 
largely  imported.  It  was  upon  Gascony  that  the  English  chiefly  depended  for  their 
favourite  supplies  of  clarets  and  other  light  wines,  which  seem  to  have  resembled  gen- 
erally the  modem  growths  of  the  same  country. 

3338.  Champagne  Winee. — ^This,  the  most  celebrated  of  French  wines,  is  the  produce 
chiefly  of  the  province  of  that  name,  and  is  generally  understood,  in  England,  to  be  a 
brisk,  efibrvescing,  or  sparkling  white  wine,  of  a  very  fine  flavour ;  but  this  is  only  one 
of  the  varieties  of  this  class.  There  is  both  red  and  white  Champagne,  and  each  of  these 
may  be  either  still  or  brisk.  There  are  the  spafkling  wines  {nume9eux)t  and  the  still 
wines  {non-moueeeux).  The  brisk  are,  in  general,  the  most  highly  esteemed,  or,  at  least, 
are  the  most  popular  in  this  country,  on  account  of  their  delicate  flavour,  and  the  agree- 
able pungency  which  they  derive  from  the  carbonic  acid  they  contain,  and  to  which  they 
owe  their  briskness. 

There  is  a  great  diflferenoe  in  the  quality  of  these  wines,  according  to  the  partic- 
ular vineyards  at  which  they  have  been  made.  The  finest  wines  are  produced  in  the 
sloping  grounds  on  the  north  bank  of  the  River  Marne,  where  the  soil  ia  extremely  cal- 
careous ;  and  they  are  mostly  white  wines. 

3339.  The  very  finest  of  thfd  sparkling  Champagne  is  that  of  ily,  five  miles  sooth  of 
Rheims ;  its  delicious  aroma  has  been  compared  to  that  of  the  pmeapple.  This  place 
has  long  been  highly  distinguished,  and  our  ancestors  took  no  small  pains  to  secure  to 
themselves  the  choicest  productions  of  the  vineyard ;  for  it  is  said  that  Francis  I.  of 
Prance,  Pope  Leo  X.,  Charles  V.  of  Spain,  and  Henry  VIIL  of  England,  had,  each  of 
them,  a  vineyard  at  Ay,  their  own  property,  and  on  each  vineyard  a  small  house  occu- 
pied by  a  superintendent.  SiUery  is  a  white  Champagne,  and  the  best  of  the  still 
kind ;  it  has  more  body  and  spirit  than  the  sparkling  varieties,  and  is  very  highly  es- 
teemed. This  wine  derives  its  name  from  the  Marquis  of  Sillery,  the  original  proprie- 
tor of  the  soil,  and  is  produced  from  vineyards  not  far  from  Rheims ;  it  is,  perhaps,  the 
wholesomest  of  all  the  wines  of  Chanlpagne,  the  fermentation  being  more  perfect.  It 
will  keep  for  years,  whereas  the  sparkling  wines  soon  spoil.  Almost  the  whole  of  it 
goes  to  Paris  and  England. 

The  red  Champagnes  are  seldom  brought  to  England ;  but  a  few  of  them  rival  the  rich 
wines  of  Burgundy.  That  of  Clos  de  St.  Thierry,  near  Rheims,  is  of  a  quality  between 
Burgundy  and  Ohampajgne,  and  is  very  highly  prized  by  the  connoisseur.  There  are 
also  rose-coloured  Champagnes ;  but  these  are  less  in  request. 

In  selecting  Champagne  wines,  many  conaider  the  briskness  and  eflfervescence  as  a 
teat  of  their  excellence ;  but  a  good  judge  will  prefer  a  liquor  of  moderate  briskness,  as 
the  aroma  evapurates' with  the  froth.  Champagne  is  best  to  be  iced  a  little  before  it  is 
used,  which  tends  to  repress  the  efl'i^rvescenoe,  though,  when  it  is  kept  cool,  Uiis  is  nn« 
necessary 

The  maiiofaotore  of  Champagne  in  the  best  manner  requires  considerable  skill,  and  is 
a  matter  of  difficulty  and  uncertainty :  it  is  always  bottled ;  and  the  breakage  is  genep- 
ally  so  great  as  to  amount  to  from  10  to  80  per  cent.  loss.  Cellars  of  immense  size  are 
cut  in  the  chalk  of  the  district  where  it  is  chiefly  made,  in  which  the  temperature  is  veiy 
equable. 

8340.  Champagne,  intoxicates  speedily,  probably  in  consequence  of  the  large  quantity 
of  carbonic  acid  which  it  contains,  and  of  its  alcohol  being  in  a  very  volatile  state ;  the 
*«xcitement  produced  bv  it  is  of  a  more  lively  and  agreeable  character  than  that  which  is 
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oocamoned  Ivy  anj  other  kind  of  wine ;  bat  He  daration  is  shorter,  and  fb» 
which  follows  is  less. 

Dr.  Henderson  remarks  that  the  general  opinion  of  its  being  apt  to  ooeasion  gout  is 
at  Tarianoe  with  the  fact  that  this  complaint  is  very  nnfteqiient  in  the  district  where  it 
IS  made,  bat  he  likewise  obeerres  that  it  is  prejudicial  to  those  habits  which  are  liable 
to  goat  from  other  causes. 

The  price  of  Champagne  in  France  Taries  considerably,  according  to  the  scarcity  or 
abundance  of  the  crop.  On  an  arerage,  the  best  Champagne  is  sold  to  the  dealer  at  8 
francs  a  bottle.  Transportation  to  Paris  and  the  Octroi  bring  the  price  to  abootSifirancS) 
and  at  the  restaarateur's  it  costs  6  francs. 

3341.  Bwfundf — Vins  d€  Bour^ogne.  The  choicest  wines  of  the  ancient  proYince  of 
Burgundy  are  certainly  the  first  m  the  world  for  richness  of  flsToar,  perfhme,  and  fot> 
ness  of  Imdy,  although  .they  are  not  so  popular  in  England  as  Champagne.  These  wines 
are  both  red  and  white.  The  red  is  most  highly  esteemed ;  but  the  most  exquisite  ol 
these  are  so  dehcate  they  can  scarcely  bear  exportation^  though,  like  Champagne,  th^ 
are  always  bottled ;  and,  to  have  them  in  perfection,  they  must  be  drunk  in  the  counti^ 
where  they  are  made.  M^hat  we  call  Buiigandy  in  England  is  seldom  of  higher  quality 
than  the  second  or  third  rate  wines.  The  best  of  these  wines  are  produced  in  so  small 
quantity,  and  are  so  much  in  request  in  France,  that  they  fetch  there  very  high  prices, 
and  do  not  answer  much  more  than  the  home  demand ;  consequently,  a  Tory  small  pro- 
portion comes  into  oar  market 

The  finest  Burgundies  are  produced  in  the  department  of  Cote  d*Or,  in  Upper  Bur* 
gundy,  and  a  great  deal  is  made  round  the  town  of  Beaume.  There  is  rarely  more  than 
one  kind  of  grape  grown  in  ttus  part,  namely,  that  called  noiroiw,  the  colour  of  which  is 
black  when  ripe,  and  quite  round.  From  Beaume  the  best  wine  can  be  procured ;  it  ii 
sent  in  bottles  above  ninety  miles  to  Auxerre,  whence  they  pass,  by  means  of  the  rivers 
Yonne  and  Seine,  to  Paris,  and  then  down  the  Seine  to  Havre  and  London. 

The  first  in  quality  of  these  wines  is  the  Romance  Conte,  but  it  is  seldom  met  with 
genuine  out  of  France.  Next  is  the  Chambertin,  which,  it  is  said,  was  the  fiivoorite 
wine  of  Louis  XIY.,  as  also  of  Bonaparte.  The  Clos  Yaugeot  is  inferior,  but  more 
abundant.  There  are  many  other  excellent  wines  of  this  class,  scarcely  known  in  Eof- 
land,  and  others  are  of  an  inferior  description :  hence  our  wine  merchants,  who  are  not 
such  good  judges  of  their  quality  as  the  French,  are  very  liable  to  be  imposed  upon  in 
purchasing  them.  In  the  second  class  of  red  Bui^^ndtes  are  the  Ma^on  wines,  also 
Chambolle,  Muscigny,  and  Yolney. 

The  white  wines  of  Burgundy  are  less  excellent,  and  in  smaller  number  than  the  red , 
but  still  some  of  them  rank  very  high  for  their  fine  flavour,  particolariy  the  Mont  Rachel, 
La  Porriere,  La  Goutte  d*Or,  Les  Charmes,  and  Chablis ;  these  are  not  dear,  yet  are 
little  known  in  England. 

3342.  Bordeaux  Waus. — All  those  wines  called  in  England  eUreU  are  the  produce  of 
the  country  round  Bordeaux^  or  the  Boidelais ;  but  it  is  remarkable  that  there  is  no  pars 
wine  in  France  known  by  the  name  of  claret,  which  is  a  corruption  of  ciosref,  a  term 
that  is  applied  there  to  any  red  or  rose-coloured  wine.  Round  Bordeaux  are  produced 
a  number  of  wines  of  the  first  quality,  which  pass  under  the  name  simply  o(  vinde  Bar* 
deaux,  or  have  the  designation  of  the  particular  district  where  they  are  made,  as  Lafitte, 
Latour,  dse.  The  darets  brought  to  the  English  market  are,  in  general,  prepared  for  it 
by  the  wine-growers  by  mixing  together  several  Bordeaux  wines,  or  by  audding  to  them 
a  portion  of  some  other  wines ;  but  in  France,  the  pure  wines  are  carefiifly  preserved 
distinct  The  genuine  wines  of  Bordeaux  are  of  great  variety,  that  part  being  one  of 
the  most  distinguished  in  France ;  and  the  principal  vineyards  ara  those  of  Medoc,  Pa- 
ins, Graves,  and  Blanche,  the  produce  of  each  having  characters  considerably  different 

The  red  Medoc  wines  are  of  the  very  first  quality,  and  are  known  by  the  designations 
of  Lafitte,  Latour,  Chateaux  Margaux,  dec.  When  in  perfection,  they  poesess  a  rich,  red 
coloor,  a  boaquet  resemUing  the  perfume  of  violets  and  raspberries,  are  very  agreeaUsb 
and  are  strong  without  readily  intoxicating.  The  Lafitte  is  reckoned  to  have  the  finest 
flavour.  The  Margaux  wine  is  next  in  rank.  The  Latour  is  the  strongest  of  the  Medoc 
wines,  having  the  fUlest  body,  but  wanting  the  great  softness  of  the  cihen ;  it  is,  how 
ever,  the  principal  one  brought  to  the  English  market 

The  Medoc  district  consists  of  a  large  plain  lying  on  the  north  of  the  city  of  Bor- 
deaux, and  situated  between  the  River  Gironde  and  the  seacoast  of  the  Bay  of  Biscay. 
The  vines  grow  On  hills,  consisting  of  a  light,  sandy,  and  calcareous  loam,  intermingled 
with  flint  pebUes.  The  quantity  of  the  best  wines  made  annually  does  not  exceed 
ci|^  tons,  far  too  little  to  supply  all  the  places  pretending  to  sell  them ;  what  ia 
tnaaily  bought  ia,  therefore,  at  least,  of  the  second  quality.  So  rare  are  the  firet-rata 
wines,  that  a  bottle  of  the  best  Lafitte,  Chateaux  Margaux,  or  Haat  Brioo,  costs,  even 
in  Bordeaux,  six  or  seven  francs.  Some  of  the  vineyards  of  the  Lafitte  have  late^ 
been  purohased  by  an  English  house.  Medoc  wines  of  the  second  and  third  nte  qoaU* 
Hen  are  Leoville,  PoolUac,  Raosan,  &c.  All  the  Medoc  wines  bear  a  sea  voyage,  and 
are  rather  improved  by  it 
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8843.  Tkc  mns  de  Grw€9  wra  8»  calM  firont  the  pvnXty  soil  on  which  ihty  afe  pro- 
daced,  to  the  eaet  and  west  of  Bordeaoz :  they  are  both  red  and  white,  but  the  latter  i« 
most  celebrated  and  beat  known  in  England.  Sooie  of  the  red  approach  to  the  flaTom 
of  Burgundy,  though  inferior  to  the  firel  of  the  Medoc  wines. 

AMlker  eUss  of  wkiu  Bwduua  vfinu^  well  known  in  England,  consists  of  Barsao, 
Sauteme,  Beanme,  dec.,  which  have  the  adrantage  of  keeping  long  and  having  coaoid'> 
erable  dryness. 

The  PaUu  loines  are  inferior  to  those  of  Medoc.  They  are  strong  and  rough  when 
new,  and  are  often  employed  to  mix  with  Medoc  wines*  to  give  them  strenfft^and  body ; 
but  some  of  them,  when  old,  have  a  rich  bouquet  It  is  stated  by  Mr.  Kedding  that 
there  is  a  particular  roanofaoture  known  by  the  title  of  TVaoati  a  PAnglaUe  for  preparing 
claret  for  the  English  market ;  in  this,  to  each  hogshead  of  pure  Medoc  wine  is  added 
three  or  four  gallons  of  Spaniah  wine  of  Aheant  or  ^^necarlo  wine,  half  a  gallon  of 
stum  wine,  and  sometimes  half  a  gallon  of  Hermitage,  which  is  of  a  very  superior  qual- 
ity. This  mixture  undergoes  a  slight  fermentation,  called  fretting  in,  and  is  then  ex- 
ported as  claret.  It  is  fortunate  if  this  escapes  being  mixed  with  brandy.  But  the 
French  wine  brokers  at  Bordeaux,  familiar  with  the  qualities  of  the  first  growths,  and 
anxious  for  the  reputation  of  their  wines,  will  supply  claret  with  no  other  addition  than 
Hermitage,  providing  a  proper  price  be  giren. 

The  Bordeaux  wines,  when  genuine,  may  be  considered  as  among  the  most  perfect 
which  France  produces.  The  fermentation,  in  general,  being  more  complete  than  in 
any  q|her,  they  are  much  less  disposed  to  aculity  and  other  disorders  than  the  wines  of 
Burgundy ;  they  Imve  less  aroma  and  spirit,  but  mere  astringency,  in  consequence  of 
which  they  are  considered  as  the  safest  for  dail;^  use.  The  wines  of  Basseins  and  St. . 
Eulalie  d'Ambarres,  near  Bordeaux,  furnish  a  wine  that  is  generally  purobased  for  the 
French  navy,  because  it  keeps  weU,  and  improves  greatly  at  sea. 

Besides  the  wines  of  the  Bordelais  which  we  have  mentioned,  there  is  a  prodigious 
number  of  second  and  third  rate  wines  made  in  this  district,  many  of  the  latter  unknown 
here  by  name,  and  seldom  sent  out  of  the  country.  Notwithstanding  the  late  act  by 
which  the  duties  on  French  and  Portugueae  wines  are  equaiiaed,  and  ranch  reduced,  yet 
Mr.  M*Calloeh,  in  his  *'  Dictionary  of  Oemmeree,"  considera  that  the  wine  trade  wfll 
not  be  placed  open  a  fair  footing  till  the  duty  is  imposed  on  an  ad  valorem  principle.  At 
present  the  same  duty  is  paid  on  an  inferior  and  cheap  wine  as  on  the  choioest  Burgundy 
and  Champagne ;  and  the  effect  of  this  is  to  exclude  all  low-priced  vrines  from  the  Eng^ 
lish  market.  Bordeaux  is,  commercially  speaking,  nearer  to  London  than  to  Paris ;  and, 
were  it  not  for  this  system,  the  cheap  wines  of  the  Gironde,  Langaedoc,  and  Provence 
might  be  bought  at  a  less  price  in  England  than  in  most  parts  of  France,  as  was  the  ease 
some  centuries  ago.  Mr.  Porter  states,  in  his  *'  Progress  of  the  Nation,"  that  there  are 
good  light  wines  produced  in  France  that  could  be  imported  at  sixpence  per  bottle  with* 
out  the  duty,  which  is  at  present  aboat  one  shilling  per  bottle. 

3844.  VajcUnu  other  Frauh  Wimeo. — Besides  those  wines  of  which  we  have  given  a 
short  description,  and  which  are  best  known  in  England,  France  produces  a  muHitode 
of  others,  in  almost  every  department,  of  various  degrees  of  merit,  and  which  it  would 
far  exceed  our  limits  to  specify.  The  celebrated  HermUage  is  the  produce  of  vineyards 
situated  on  a  hill  of  decomposing  granite  on  the  Biioae,  twelve  miles  from  Valence,  in 
Daupluny.  It  derives  its  name  from  some  hermitages,  now  in  rains,  to  be  seen  upon 
the  rock.  The  hill  is  so  steep  that  the  vines  are  planted  on  terraces,  and  the  exposure 
is  to  the  south.  Red  Hermitage  is  distinguished  by  its  full  body,  deep  purplish  red,  be- 
ing the  richest  in  colour  of  all  Preach  wines,  and  of  an  exquisite  flavour  and  perfume 
resembling  that  of  the  raspberry.  There  is  also  a  white  Hermitage,  which  is  considemd 
aa  the  fin<^  white  wine  produced  in  France ;  its  odour  is  like  no  other  vrme;  its  taste 
is  rich,  dry,  and  luscious.  Of  the  wines  grown  in  the  Lyonnaia,  on  the  Rhone,  the  asost 
noted  is  Cote  RotiCf  which  bears  a  near  resemblance  to  Hermitage,  and  is  remarkable 
for  the  excdlence  of  ita  colour,  strength,  and  perfuma 

As  the  climate  becomes  warmer  near  the  shores  of  the  Mediterraneaa,  the  vines  grow 
with  greater  luxuriance,  and  many  of  the  red  wines  of  Langoedoc  and  Roussillon  are  ex- 
tremely fine,  and  of  great  body.  Much  of  these  strong  wines  of  the  south  are  sent  to 
Bonrdeaux  to  mingle  with  the  poorer  wines,  to  make  up  those  for  exportation. 

8846.  Some  ef  the  red  wines  of  Roussillon  are  nearly  of  the  strength  and  flavour  of 
these  of  Oporto  without  brandy,  and  have  been  brought  to  England  at  two  thirds  of  the 
price.  A  few  years  back  some  good  Roussillon  wine  was  imported  and  sold  under  the 
name  of  M^sdett:  it  ia  difficult  now  to  get  it  here  of  the  sane  quality ;  and  it  is  said  that 
most  of  it  is  carried  to  Oporto  and  shipped  there  as  port,  being  thus  charged  al  doable  or 
treble  the  price  it  ought  to  be. 

884ft.  It  is  here  also  that  theee  luseiooa  sweet  wiiMs  called  tmueoid  are  made  of  Mas- 
cadiae  grapes^  saeh  as  those  of  Frootignaa,  Lnnei,  Riveaaites,  dbe.  The  latter  aflAwdn, 
perhapa^  the  finest  Masoadine  wine  known. 

The  while  v^ne  ealM  CiWiMf*  ia  grown  at  the  Tillage  of  ChaUiartfiott  two  mUeefhin 
Auxerre. 
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8S47.  All  the  Tineyards  between  FontaineUeaa  and  Paris  are  on  the  aonthem  sidee 
of  the  hills,  which  always  Axmish  the  best  situations  for  vineyards.  The  Parisian  wine- 
merchants,  when  they  wish  to  have  genuine  wine,  take  care  to  secure  it  before  it  gets 
into  the  bands  of  the  country  merchants,  who  mix  it  with  their  old  stock,  or  with  the 
strong  wines  of  the  south,  to  make  more  BwrgwiAy.  This  practice  explains  how  almost 
ail  the  inns  in  France  pretend  to  have  the  choicest  wines,  notwithstanding  the  snuUnese 
of  the  quantities  of  each  actually  grown. 

SuBSECT.  2. — Wifut  of  Germany^  Hungary,  and  Stoitzerland. 

3348.  The  parts  of  Germany  where  good  wines  are  produced  are  more  limited  than 
those  of  France.    Those  imported  into  En^nd  are  chiefly  from  the  banks  of  the  Rhine. 

3349.  Rkenuh  Wines. — ^The  choicest  vintages  of  that  country  are  confined  to  a  small 
district  called  the  Rhingau,  on  tl^e  right  bank  of  the  Rhine,  including  a  space  of  little 
more  than  nine  miles  in  length  and  four  in  breadth,  from  Basle  to  Ments.  The  banks 
of  the  river  there  present  favourable  soils  or  exposures,  being  confined  between  high  and 
steep  banks,  extremely  suitable  for  the  grapes,  which  are  raised  in  terraces,  and  yield  a 
profusion  of  excellent  wines.   North  of  Coblentz  the  wines  are  of  little  comparative  note. 

The  first  of  the  Rhenish  wines  for  firte  flavour  and  absence  of  acidity  is  the  Jt^kannis^ 
hergf  produced  on  the  south  side  of  a  hill  of  that  name,  a  little  below  Mentz,  which  was 
originally  planted  by  the  monks  of  the  abbey  of  Johannisberg.  The  choicest  of  all  is 
called  Schloss-Johannisberg,  from  a  vineyard  at  the  castle  formerly  belonging  to  the 
Bishop  of  Fulda,  and  now  the  property  of  Prince  Mettemich.  Little  of  this  comee  into 
the  market,  and  its  superiority  to  the  other  wines  of  Johannisberg  is  accounted  for  by 
the  care  bestowed  on  the  cultivation  of  the  grape.  But  other  vineyards  in  Johannisberg 
give  wines  of  the  first  class. 

The  produce  of  the  Steinberger  vineyard  is  considered  by  some  as  next  in  rank,  and  is 
the  property  of  the  Grand-duke  of  Nassau.  It  is  strong,  with  much  sweetness  and  del- 
icacy  of  flavour.  It  sells  on  the  spot  for  eleven  shillings  a  bottle.  Rudesheim  and 
Oraefenberg  are  also  among  the  first  of  these  wines.  Of  second  quality,  are  those  of 
Marcobrunner,  Roth,  Konisbueh,  dec.  The  true  Hock  is  so  called  from  the  vineyards  of 
Hockheim,  a  little  town,  not  on  the  Rhine,  but  on  the  Mayne,  a  few  miles  ftom  its  junc- 
tion with  the  former  river ;  but  this  is  always  classed  with  the  Rhenish  wines,  being 
dearly  of  the  same  excellence.  Indeed,  not  only  the  wines  made  near  Hockheim  receive, 
in  general,  the  name  of  Hock  with  us,  but  likewise,  generally,  those  of  the  Rhine,  the 
Mayne,  the  Nahe,  and  even  the  Moselle. 

8350.  The  wines  of  the  Rhine  form  a  class  diflf^rent  from  all  other  wines.  Some  of 
the  lighter  kinds  bear  a  considerable  resemblance  to  the  vins  de  Graves ;  but  they  are, 
in  general,  drier  than  any  French  wines.  They  are  generous,  finely  flavoured,  and  are 
characterized  by  a  delicate  aroma  that  is  peculiar  to  them.  Though  they  do  not  contain 
much  alcohol,  yet,  from,  the  completeness  of  their  fermentation,  they  will  keep  longer 
(continuing  to  improve  by  age)  than  the  potent  wines  of  the  south  with  double  the  alco- 
holic strength.  From  a  peculiar  tartness  which  they  possess,  it  is  generally  thought  in 
England  that  these  virines  are  acid ;  and  the  inferior  kinds,  no  doubt,  are  so  to  a  certain 
degree ;  but  Dr.  Henderson  and  others  observe  that  this  is  by  no  means  the  constant 
oharacter  of  Rhenish  wines,  many  of  which,  in  good  years,  have  not  any  perceptible 
acidity  to  the  taste ;  at  least,  not  more  than  is  common  to  them  with  the  growths  of 
Warmer  regions.  It  would  appear,  from  their  dryness  and  brightness,  that  the  sac- 
charine matter  and  the  leaven  have  completely  acted  upon  each  other,  and  that  the  lat- 
ter is  all  precipitated.  Dr.  Henderson  is  of  opinion  that  they  owe  their  durability  to  this 
circumstance,  and  to  a  considerable  proportion  of  tartar,  which  they  retain  for  a  long 
timCf  the  greater  part  of  which  is  at  length  precipitated.  In  bad  seasons,  however,  thers 
ifl  nft^onbt  but  that  the  inferior  wines  contain  a  portion  of  malic  acid,  in  consequence 
of  the  grapes  not  having  arrived  at  a  state  of  full  maturity. 

The  most  celebrated  of  these  wines  are  fermented  in  casks,  by  which  the  fine  aroma 
is  preserved,  and  then,  after  being  repeatedly  racked,  are  kept  for  years  in  very  large 
vessels  to  mellow.  Every  one  has  heard  of  the  tun'of  Heidelberg,  which  held  six  hun- 
dred hogsheads,  and  other  prodigious  vessels  of  that  kind,  in  which  wine  has  been  kept 
even  for  centuries ;  and  it  is  necessary  that  these  should  be  always  Aill,  more  new  wine 
being  added  when  any  is  drawn  o%  which,  it  is  thought,  contributes  to  their  durability. 
For  the  more  delicate  wines,  however,  smaller  vessels  are  preferable.  It  was,  until 
lately,  the  custom  in  Germany  to  bury  earthen  vessels  filled  with  wine  at  the  birth  of 
every  child,  not  to  be  taken  up  till  its  marriage.  Old  Hock,  though  fleneroos  and  dura* 
ble,  is  considered  as  less  heating,  and,  at  the  same  time,  more  exhilarating  than  many 
ether  wines. 

3851.  The  MooelU  ttines  have,  within  the  last  few  years,  become  very  fashionable  in 
England,  and,  when  iced  in  the  summer,  are  extremely  grateful.  They  have  a  great  anal- 
ogy with  those  of  the  Rhine,  and  are  generally  classed  with  them,  though  inferior.  The 
most  celebrated  are  the  Brauneberger,  Wehlen,  dec.  Some  of  the  good  Moselle  wines 
are  cheap,  and  nuiy  be  imported  into  England  at  three  shillings  a  bottle. 
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Franconia  aad  Saabia  snpply  some  white  wines,  which  often  pass  for  those  of  the 
Rhine ;  but  in  Austria  the  wines  are  rery  inferior,  and  extremely  acid.  The  red  wines 
of  Germany  are  not  of  a  superior  kind,  and  have  nothing  to  recommend  them. 

8358.  Hungarian  Wine*.— The  good  wines  of  Hungary  are  limited  to  a  few  districU, 
although  there  are  abundance  of  yineyards  in  the  kingdom.  By  far  the  most  celebrated 
of  the  Hungarian  wines  is  Tokay. 

S353.  Dr.  Bright  inlbniM  vt,  m  hit  "  TntreU  in  Hanfwy ,"  that  it  **  it  nited  in  the  Ia«t  dmin  of  tfa*  Cm- 
pathiaa  Hills,  in  the  nei^bonrhood  of  the  town  of  Toknj.  Tho  diotriet  oontoininf  many  tinojardi  oztondi 
over  •  once  of  about  twenty  English  miles.  Throoghoot  the  whole  of  this  conntry  it  is  the  costom  noC  t* 
fX»Uect  the  grapes  till  ther  nare  become  drj  and  sweet,  like  rmsins,  while  hanging  on  the  Ireea.  They  an 
gathered  one  by  one  ;  and  it  ia  from  them  alone  that  the  prime  Tokay,  or,  as  it  is  termed,  Tokay  AQibnieh,ia 
pvepared,  whtcK  in  1807  sold  for  100  florins  the  cask  of  180  halbes  on  the  spot.  They  ars^hst  pnt  tognther  in. 
a  CMK,  in  tha  bottom  of  which  holee  an  bored  to  let  that  portion  of  the  jniee  eeoape  which  will  run  firom  them 
without  any  pressore.  This«  which  is  called  Tokay  essence,  is  a  simpy  liquor,  and  generally  in  renr  small 
quantity,  and  tbxy  highly  prized.  The  grapes  are  then  put  into  a  rat,  and  trampled  with  tlie  bare  leet,  an 
greater  presaore  beinr  permitted.  Tu  the  eqneeaed  mass  is  next  added  an  equal  quantity  uf  good  wine,  aad 
the  mixture  is  allowed  to  stand  for  tweaty«four  houn  to  ferment,  aad  is  then  strained.  The  juice,  without  far- 
ther preparation,  becomes  the  &r-iamed  wine  of  Toka^,  which  is  difficult  to  be  obtained,  and  sells  in  Vienna 
at  the  rate  of  £1%  per  doien.  The  greater  of  those  Tineyards  is  the  property  of  the  emperor ;  sereral,  how- 
•rer,  are  in  the  hands  of  the  noUea.'* 

3354.  The  Vignaroaao  ynfmn  the  grapes  while  on  the  rine  in  the  same  manner  as  the  Italians  do  theira  for 
Uieir  famous  Lacryma  Christi :  they  ^o  OTory  morning  through  the  rine  rows,  and  give  each  bunch  of  giapee 
arrived  at  maturity  a  twist,  and  hang  it  over  an  adjoining  branch  of  the  vine,  that  the  twist  may  not  oonie  out. 
This  partially  interrupts  the  ascent  of  the  sap  from  the  roots,  and  oecaeiona  them  to  dry,  yet  without  whoOj 
emting  off  the  sap,  aa  thia  woald  oauae  them  to  dnr  too  quickly,  aad  oonoentrate  the  juice  so  that  it  would  not 
flow  on  a  moderate  preeeore.  There  are  four  kinds  of  wine  made  from  the  same  grapes.  Essence,  Ausbmch, 
Masslaeh,  and  oomoinn  wine,  or  Tin  du  pays.  The  essence  is  thick,  and  seldom  perfectly  dear,  rery  sweet  and 
Inaoiona ;  it  is  chiefly  used  to  make  up  the  other  kinds,  and  when  mixed  with  the  masslaen,  fonm  a  wine 
•qoaUy  go»id  with  the  ansbmeh,  and  often  sold  for  it.  The  principal  ansbruoh  wine,  of  which  presenta  axe 
to  foreign  ambassadon,  and  whiob  is  dmnjc  at  royal  tables,  is  made  up  with  essence. 


3355.  Another  species  of  Hangarian  wine,  called  me7u*er,  is  said  to  equal  Tokay ; 
next  to  that  in  value  come  the  wines  of  (Edenburg,  Rusth,  St.  Gyorgy,  and  Ofen,  follow- 
ed by  a  great  many  others,  whose  names  are  as  rarions  as  the  hills  which  produce 
them.  It  is  interesting  to  remark  that  all  these  wines  are  produced  upon  soils  originally 
Tolcanio.  The  yines  are  kept  cut  down  close  to  the  ground.  Dr.  Henderson  well  re- 
marks that  the  Tokay  essence  corresponds  exactly  to  the  simpy  wines  of  the  ancient 
Romans,  and  that  the  Tokay  ausbroch,  a  diy,  aweet  wine,  appears  much  the  same  with 
their  wine  called  ffosmm.  Bu»  Dr.  Townson,  who  tniTelled  into  Hungary,  notwithstand- 
ing the  encomiums  paased  upon  Tokay,  is  of  opinion  that  much  of  it  does  not  surpass 
many  of  the  sweet  wines  of  Spain.  Cracow  in  Poland  is  the  chief  deposit  of  old  Tokay, 
and  it  has  been  sold  as  high  as  eight  ducats  a  bottle.  Hitherto  the  Hungarian  wines 
have  been  IXMe  known  in  England,  from  the  difficulty  of  transportation;  but  the  im- 
provements  now  making  in  the  navigation  of  the  Danube  may  probably  be  the  means  of 
introducing  them  in  greater  abundance  into  tho  British  market. 

3856.  The  Buda  wine  is  very  like  Burgundy,  and  perhaps  equal  to  some  of  it.  It  is 
said  to  have  been  a  favourite  wine  at  the  court  of  London  in  the  reign  of  James  I.  The- 
Sexard  wine  on  the  Danube,  between  Buda  and  Esset,  is  strong  and  deep-coloured,, 
cheap,  and  of  good  quality.    These  wines  may  be  imported  by  the  way  of  Trieste. 

3357.  Steus  Winet.— Switzerland  produces  some  good  wines,  but  they  are  not  ex- 

K)rted.  Red  wines  are  made  at  Schaffhausen,  Bode,  and  Erlach  in  Berne :  that  of 
eufchatel  resembles  Burgundy.  In  the  Valteline  they  have  an  excellent  red  wine,. 
much  resembling  those  of  France.  Fine  red  wine  is  made  in  the  country  of  ttie  Gri^ 
sons,  and  one  which  is  white,  called  Chiavenna.  In  Yalais  they  make  some  good  wines, 
but  others  are  very  indifi^rent.  The  canton  of  Vaad  produces  dry  wines  resembling 
Rhenish. 

SuBSBCT.  8.— WinM  of  Portugal. 

3358.  From  the  climate  of  Portugal,  one  might  expect  its  wines  to  be  excellent , 
yet  great  part  of  the  red  wine  imported  from  that  country  under  the  name  of  port 
is  well  known  to  be  of  a  very  inferior  quality.  It  will  be  useful  to  trace  the  cause 
of  this. 

3359.  Before  the  revolution  in  1688,  great  quantities  of  French  wine  were  imported 
into  England,  to  the  extent  some  years  of  20,000  tuns.  Besides  Portugal,  Spain  and 
Italy  at  that  time  came  in  for  a  considerable  share  of  our  wine  trade ;  and  Spanish 
wines  were  imported  from  Gallicia,  Alicant,  Malaga,  Barcelona,  Benecarlo,  and  other 
places ;  Italy  supplied  us  from  Leghprn  and  Florence. 

3360.  When  the  war  with  France  broke,  out  in  1689,  England  was  deprived  of  the 
•applies  of  Bordeaux  claret,  which,  previous  to  that  time,  had  been  the  wine  chiefly 
drunk  in  this  country.  Recourse  was  had,  as  a  substitute,  chiefly  to  the  red  wine  of 
Portugal,  which  then  appears  to  have  been  imported  for  the  first  time,  but  which  has 
ever  since  been  the  principal  wine  used  in  England,  so  as  to  have  even  changed  the 
public  taste  in  a  remarkable  manner. 

In  addition  to  this  cause  of  difficulty  in  procuring  French  wuie,  the  British  govern- 
ment imposed  a  di§erminating  duty  of  £8  a  tun  upon  it,  and  in   697  raised  it  to  no  leas 
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than  '£SS  a  tim— «  blow^  it  is^aid,  then  aimed  at  tbe^reoph.  naiion,  in  coiwiDqTOoea  o# 
Louis  XIV.  baying  espoiiioed  the  <»iU8e  of  the  exiled  family  of  Stuoit. 

It  18  very  probable  that  this  excess  of  doty -would  have  be^n  repealed  when  the  excite- 
ment  whieb  gave  rise  to  it  had  sabsided,  had  it  not  been  confiimed  by  the  famous  cobi- 
mercial  trea^  in  1709  with  Portogal,  which  was  negotiated  by  Mr.  Paul  Metbuen, 
hence  called  the  Methuen  treaty,  through  which  we  bound  ourselves  to  .charge  one 
third  higher  dutiea  on  the  wines  of  France  imported  into  Ei^gland  tha{i  on  tt^ose  of  For- 
iogal,  the  Portuguese,  by  way  of  compensation,  binding  themselves  to  admit  our  wool- 
Jens  into  their  markets  in  px^erence  to  those  of  other  countries,  at  a  fixed  and  inya* 
aiafale  sale  of  dui^.  This,  at  the  time,  was  considered  as  highly  adrantageous  to  this 
eoustry,.  net  o^sidering  that  by  this  vindictive  policy  we  gave  the  Portuguese  a  ^pm- 
plete  monopoly  of  the  British  market^  at  the  same  time  that  we  excluded  one  of  the 
larincipalieKtuivalents  wbich  tbe  French  had  to  offer  fqr  our  commodities,  and  U)us 
iirplived  ourselves  of  commeroe  that  would  have  been  (ar  more  extensiye  tlian'iQbat 
with  Portugal,  besides  provoking  FVance  to  a  retaliation  that  has  been  injurious  to  both 
|iarties»  ■     . 

The  high  duties  thus  imposed  upon  the  wines  of  France  became  .aJmP^t.prohibi^ye, 
while  the  comparatiye  cheapness  of  tbe  wioea  of  Portugal  afforded  a  strong  motive  for 
tiieir  introduction.  PseviQusly  to  this  time  there  were  few  vineyards  on  the  banks. of 
fh«  Donro,  and  the  wines'seiit  to  England  wwe  chiefly  those  of  Lisbon,  or  the  .a^japeat 
eonntxy.  But  the  increased  demand  (or  Portuguese  wine  led  to  the  extension  of  viae- 
.yaads.  Several  British  supercargoes  .had  settled  at  Oporto,  and  it  is  said  that  Ihey  irst 
^«Beouraged  tlie  proprietors  of  laikU  in  the  Upper  Douro  to  devote  themselves  t/9  ihe  cnl- 
tiration  of  the  vine.  But  as  the  demand  for  the  wines  of  that  territory  continued  to  in- 
crease, and  the  produce  of  the  new  vineyards  were  necessarily  often  of  inferior  quality, 
4he  growevB  and  dealers*  resorted  to  various  expedients  for  supplying  the  deficiency  in 
the  quantity  re^uned/for  exportation. 

Originally  the  Portuguese  ariaes  weie  sent  to  England  pure  and.  unmixed  wi^h  brandy, 
but  BOOR  after  this  treaty  was  concluded  the  Portuguese  began  to  adulterate  their  wines, 
mingling  brandy  with  the  must  during  the  fermentation,  either  (irom  an  impression  that 
it  was  necessary  to  make  them  keep' for  exportation,  or  ftom  apme  other  causes  less 
'excusable.  It  is  said,  also,  that  an  English  factor,  who  resided  at  Viana»  ne^r,  Oporto, 
disoorered  and  taught  the  use  of  the  elderbency  in  deepening  the  colour. q£  their  wines. 
At  that  time  Florence  wine,  which  is  highly  coloured,  being  much  drunk  in  England,  e 
deep^red  colour  was  thought  necessary  for  the  English  taste.;  and  henoe,  no  doubt,  have 
fedlowed  numeroua  expedients  for  giving  artificial  colour  to  wine. 

About  the  middle  of  tiie  last  eentnry^  this  practice  and  other  adu]teration.s  became  so 
prevalent  that  a  considerable  diminution  took  place  in  the  consumption  of  PortugMese 
wine,  and  the  trade  of  the  growers,  consequently,  suffered  an  proportion.  Maay  .com- 
plaints of  the  adulterations  of  the  wiaa  were  made,  even  by  the  English  m^rcbanUs  them- 
selves settled  at  Oporto ;  and  aoae  of  these,  in  conjunction  wiih  the  proprietors  of  ^ 
Yineyanb  near  Oporto,  succeeded,  through  the  influence  of  the  Hwquis  of  Pombat  ia 
obtahting,  in  17ft6,  a  charter  from  the  Portuguese  government  to  sanction  a  joint-stock 
company,  with  the  avowed  object  of  securing  the  reputation  of  the  wines  of  the  district 
by  preventing  all  adutteration,  and  to  protect  .the  coomieice.  This  charter  grant^  to 
the  Oporto  Company^  the  monppoty  of  a  certain  extent  of  territory  on  the  River  Douro, 
in  which  Oporto  is  situated,  in  whidi  .alone  all  mne  intended  ibr  .exportation  was  per- 
mitted to  be  raised ;  but.  In  feet,  these  vineyarda  were  those  belonging  to  the  monaa-. 
teries  and  the  principal  gentry  of  the  country ;  and  the  absolute  disposal  of  these  winea 
was  placed  in  the  hands  of  the  company,  who  were  allowed  to  fix  the  prices  to  be  paid 
for  them  to  the  cultivator,  and  likewise  that  for  which  they  were  to  be  sold  to  tbe  for- 
eigner ;  all  mixture  of  these  wines  with  others  without  the  boundary  being  prohibited, 
'however  useful  that  mi^t  Iuiyo  been  to  the  quality  of  the  wines. 

By  this  a  complete  monopoly  was  obtained  by  the  Oporto  Company,  as  far  as  England 
was  concerned,  of  the  best  wines  of  Portugal.  Some  of  the  reasons  for  granting  such 
a  charter,  such  as  checking  the  adulteration,  were  suflScieutly  plausible  ;  but  the  inju- 
rious ^effect  of  thia  monopdy,  BXkd  the  injudicious  conduct  of  the  company,  has  been  a 
subject  of  severe  animadvereion ;  and  it  has  been  confidently  stated  by  almost  aU  writere 
respecting  it,  that  they  have  eventually  been  the  means  of  retarding  the  improvement 
of  the  wines  of  Portugal  instead  of  ameliorating  them. 

In  Portugal,  although  the  climate,  soil,  and  situation  are  eminently  well  calculated  for 
ihe  growth  of  the  grape,  yet  its  cultivation  is,  in  general,  unskilfully  managed,  except  in 
Ik  few  places :  of  these  the  priBcipal  are  the  vicinity  of  I>isbon  and  Oporto. 

The  wine  country,  or  district  of  the  Cima  de  Douro,  or  Upper  Douro,  granted  to  the 
.Oporto  Company,  and'fironi  which  we  have  our  port,  commences >about  fifty  miles  frcrni 
Oporto.  Tbe  wines  produced  heref  the -whole  of  which  were  purchased  by  the  com- 
pany, were  divided  into  those  destined  for  exportation  to  the  English  market,  togethei 
wiftk  those  consumed,  in  Portugal,  and  audi  as  were  used  by.  the  disa'liers  of  brand' ,  jand 
for  supplying  the  tayerns  in  Oporto    the  latter  are  seldom  mixed  with  lirandy .     Wine 


thai  !a  the  pure  growth  of  the  Douro,  UD8ophi9ticated  bj  any  adnixtora  of  brandy  and 
that  has  not  passed  through  the  hapds  of  ihe  Oporto  Company,  is  of  a  full  tneUow  Mil 

freat  mildness,  and  exquisite  flavour;  but  the  beet  of  this  wine  is  scaroely  hnowa^ 
ingland.  The  very  first  growth  of  th^  Upper  Bouro  is  said  to  be  prodooed  nc  Peio^dn 
Regna,  and,  when  not  brandied,  resembles  some  of  the  Rhone  grombe<of  iFmnce«oplhe 
Cote  Rotie.  It  has  been  frequently  asserted,  and  is  generally  believed,  that  such  wkne 
will  not  bear  sea  carriage,  or  that  they  will  not  keep  any  length  of  tkne^  without  a  o«r- 
tain  portion  of  brandy,  and  also  that  the  quality  of  the  wine  is  much  impvored  hyihis 
admixture.  Whether  this  practice  was  originally  beg<inin  eonaeqoenoe  of -suohoBm- 
lon,  or  merely  to  please  the  English  taste,-  cannot  easily  be  detenained ;  buttit'ismaio^ 
tained  by  Dr.  Maccullocby  i>r.  Henderson,  and  others  who  liavo  paid  most  attention -to 
the  subject,  that  brandy  is  not  at  ^1  necessarjr  to  the  preservation  of  wiae  that  baarbeea 
^TODerly  miaaulactured,  and  that,  if  mixed  with  wine,  it  never  -cMupletely  inoorponte* 
with  it.'  .  . 

Dr.  Headmn  wniark*  th«^  *♦  if  tlu  laocbuine  principle  hat  been  fiiUy  daoompoeed,  and  the  raperftbanduB 
leayen  ctfefuUy  eepanted  bTralpkanng  and  other  neMw-.sv  if  •  Breater  pn)p<irtum  of  tngar  exist  ui  thl^nwa 
ttw  the  fmMnft  «an  portWf  de«i»poe»-the  viae  pndQced  mar  be  kept  in  oloae  TeettUT.  wilhbut  Aavniloi 
eltMetiott,  4atiair«  lent  tenn  «f  ywn.»  fmt  he  obaerree  tint  morinea  imp^ftcttyinade,  »|idift3im2?  tc 
«eeiMM7v«h»fihMM  nay  be  retorted  brtaraady.  But,  in  cfaeekinff  one  eril,  maOieT  i»^v^ofT'*Zrii  Tp 
tMry  eerwin  Anl,wWiithe  oddrtMn  ie  made  afterthe  foil  fenneatatiefrof  the  iaiiat..no  perfi^  inco^oration  oi 
<het^  *«Ma^n  take  plaee  ;  boe  the  flairoar  and  perfoaie  of  the  wine  iwU  bee^wi  wiSSly Xffi  L2 
«IM  adVMtitiwia  atodhol,  eombiniBg  with  the  aqQeem  part  of  the  bqiior,  wiU^oS2»n  arad^^^ 

*!i^!??*?*l*^-"*<'«*C"??^»' »^^  "i*t«»  rf  b«ndy  and  water  withivSJht  riSS  tS^ 

That  «kie  iatte  anae  laast,!  thiok^be  evident  to  everr  one  who  haa  sih^n^A  ike  pi»«rea.  of  tK  deSmtto-SS 
liiDMaat  t«  Hie  faftrioriMrt wines,  which  can  nerer  be  said  to  be  in  eondition,  bi^SS!aSJraMr^^ 
lose  what  little  flavour  Ihey  ^wsaeased,  and  beoojae  more  or  less  tawny,  whib  Ughter  ^nes,  that  conSow 
adTeatilums  spint,  rsmaia  quite  wochaa^ed."  Thia  addtti<m  of  brandy  axalaiaa  one  ef  ibe  Methode  bT\i£i«b 
*'M»^**^»*  wine;«ereSaats  prodnce  the  aspoeition  of  the  orust  on  the  aideaof  the  botMi>,  wW^is  anpnsed 
^ndiaaite'ihe^rMnChfrwine  has  been  bottledw  wi  wT»iu«i.»i.jf|i,i.q« 

The  power  given  orlgjnaliv'  to  the  Gportp  Company,  of  fixing  the  price  of  the  wine 
jmrchased  from  the  grower,  had  a  pernicious  influence  upon  thfquality  of  thb  wines  dt 
the  DouPD.  They  were  usually  fiife^l,  by  a  fiat  of  their  oWn,  to  two  ratefe  of  prices,  <ine 
for  the  wine  for  exportation,  and  another  for  thai  fbr  home  conaumpcion ;  and' they  paid 
the  ciiltlvatbrs  the  same  price  for  these  two  kiods,  whateif^  waar  their  quality.  To 
save  the  trouble  of  taMiri^the  produce  of  each  former,  and  paying  himin  prot)Drtion  to 
its  value,  the  whole  of  the  small  quantliiee  wae-tnit  together  ihto  dne 'batch  or  repositoiT 
for  exporution,  in  order  that  they  mi^t  be  ehabled  to  aupply  their  eustometv  in  Hag- 
land  ^ith  Wine  of  the  same  or  a  standard  qtialtty ;  and,  after  the  wine3  had  been  pur- 
diasefl  of  the  great  farmers;  the  ag^n^  bought  up  small  quantitiee,  even  if- inferior,  to 
mix  with  the  rest.  The  largest  vineyafdd  belbnged  to  the'mdnaateries,  and  the  Jeiuita 
were  the  best  Skilled  in  the  making  of  wine.  An  acre  of  vineyard  yields  about  threte  «• 
<bur  pipes.  The  wine  powtr*  had,  therefoi«,  no  motive  tio  eXert  sut>erior  akill  and 
Ingenuity,  but  contented  themselves  with  raisings  at  the  lOaet  possible  expense,  the 
greatest  supply  of  such  "wine  as  was  required  for  eifportatidn,  for  which  the  eoiK^mny 
gave  the  highest  price.  All  emulation  was  thus  effectually  ^xtitigiiished  ;  and  tlie:pro- 
prietors  who  possessed  vineyards  of  a  «iiperiOr  quality  invariably  mixed  their  whiea 
with  inferior  growths,  a6  as  to  reduciB  them  to  the  port  standart;  «nd  increase  the 
^antity  of  average  wine.  **^In  thie  Way,*  says  Dr.  Henderson,  "the  finer  products  of 
Che  Douro  vintages  have  remained,  in  a  great  measure,  unknown  to  us  \  and  port  wine 
has  come  to  be  condider^d  as  a  tffngle  fiquor,  if  we  may  use  the  expression,  of  near^ 
iintfdrm  flavour  and  strength,  vaiying,  it  is  trite)  to  a  certain  extent  in  qnality,  but  still 
always  a^roaching  to  a  definite  standard,  and  adrnTttin^  of  few  degrtees  of  exoellehce. 
The  ihanipcdations,  thO  adnnfixtuiles,  in  one  word>  the  oMtefatknMt  to  which  thd  best  of 
the  Wines  of  the  Cima  de  Dourbare  subjected,  Have  mueh  l^e  satne  efi[^ct  as  if  all  t^^ 
growths  of  Burgundy  w^r^  to  be  minsjed  in  one  immefnse  vat,  and  sent  into  the  world 
as  the  onhr  true  Burgundian  wine..  The  delicious  produce  ^of  Romans,  Chambertin, 
<thd  the  CIde  Voug^ot  wquld  disappeftfr,  and  in  their  {Aace  we  should  find  nothiog^bet- 
4er  than  a  sbcond-rate  Beaume  01^  Madon  wine."  ■• 

Not  only,  however,  did  Ate  Ojp6rto  Comjpany  deteriorate  the  quality  of  their  wine,  but 
<hey  also  raised  the  price  to  an  ehormoiis  height.  -lii  thd  ydar  17d5  ^  pipe  of  ted  poit 
might  have  been  bought  in  the  wine  country,  at  the  first  hand,- for  from  tl.  to  8/:  per 
pipe ;  but,  om  the  first  setting  up  Of  the  wine  oojlipaoy,  thdy  raised  the  price  to  8/.  or  10/. 
fifx  pipe..  As  the  cbarter  granted  to  the  Oporto  Company  gave  the  ie<^  privilege  <Mf  ex- 
poHi^  the  wioee  of  the  Bourp,  they  were  secured  against  aS  cempetitiit»n  from  other 
Enghsh  merchants,  notvvithstandiog  tfie  Methuen*  treaty ;  and  enjoying' a  ^ompleto'S^o- 
iiopbly  bf  the  British  i^arket,  in  consequence  of  the  high  dutiee^on  FrenohWHiea^Hhey 
fiU^  their  pockets  at  our  expense  ?  and. at  the  time,  says  'Fleetwood  WiUiattiSr'Hgheii 
tl^ey  were ahipping  wine  hr  England  at  40/.. a  pipe,  tfaey  heve>i^eq«ieBtly  6eht.the*e«m 
quality  of  wiae  to  other  countries  ^t  .20/. !    •  .      v  ..  ..<  ...,  •  .  «• 

y.  I'ild  ki^  alterations  in  the  duties  on  wine,  by  whicih  thoee  <yi  French  and  Portugoew 
.wjines  are  equalized  (all  wines  now  pagring  it,  0(2.  a  gallon 'exeeptOape)^  will,-ooijevli(, 
4o.miicbttb' repair  the  evils  wbidi  hav«  been  complained  of.  •  TbaClj^oi^GoiBpaitjF^ 
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QiMlergone  considerable  modification,  and  many  of  its  obnoxious  privileges  have  beev 
abolished.  It  remains  to  be  seen  how  far  these  changes  will  improve  the  wines  we  have 
been  describing.  At  present,  since  the  injurious  effects  of  brandred  wines  begins  to  be 
understood,  intelligent  port-wine  merchants  have  endeavoured  to  bring  over  port  wine 
with  as  small  an  admixture  of  brandy  as  possible ;  and,  as  taste  improves,  there  is  no 
doubt  but  that  the  genuine  flavour  of  pure  wine  will  be  preferred  to  the  fiery  corapuoad 
that  is  yet  so  general. 

8261.  J'here  are  upward  of  forty  varieties  of  the  vine  adtittOedin  Portugal;  but  the  most 
common  or  general  sort  used  for  the  fabrication  of  port  wine«  is  called  there  the  Uvo 
Bastardo,  or  bastard 'grape.  It  is  of  the  smallest  sort,  round,  about  the  size  of  an  Eng- 
lish sloe,  grows  quite  close  in  the  cluster,  and  has  a  remarkably  thick,  tough  skin.  In 
some  seasons  the  skin  is  thicker  than  in  others,  and  when  it  is  thickest  the  wine  is  deep- 
est coloured,  and  most  astringent.  The  juice  itself  is  colourless,  and  the  deep  red  of 
the  wine  and  its  astringency  are  owing  to  the  husks  and  stalks  of  the  grapes  during  fer- 
mentation. 

3303.  At  frese»t  we  an  informed  that  the  (amiftn  in  the  wine  cooatriee  of  the  Doaro,  and  alw>  ihe  mrr- 
duuita,  are  m  the  constant  hahit  of  mixing  their  wines,  and  pving  to  them  thoae  coloan  and  flaTonn  -wUeli 
render  them  acceptable  to  theconsumera  in  the  fweign  marketa  when  thej  are  lold.  This  they  make  no  a^ 
cret  uf,  the  flavouring  and  coloaring  ingredients  being  thrown  oat  of  doors  when  the  uaefal  part  haa  bean  ex- 
tracted ;  nor  do  they  consider  this  as  an  abate,  bat  as  •  pan  of  the  aannfactare,  in  the  same  manner  as  with 
vs,  the  distiller  compounds  his  spirits  for  cordials.  Bat  most,  if  not  all,  the  sabstances  so  empLsyad  are  harm- 
less, and  it  is  only  after  the  wine  gets  into  ths  hands  of  iraadaient  dealers  that  it  receives^noxioas  ingsadient» 
Port,  while  in  the  wine  country,  is  often  colonre|d.  when  it  is  pale,  by  vino  de  tinto,  ov  even  hj  eldaxbeRiM 
dun-bodied  Tarieties  are  blended  with  full  and  ricn-bodied  wines,  to  bring  the  whole  to  the  market  ataadaid 
and  are  strengthened  by  old  fienecarios  wine  of  Spain,  w  the  red  Roossillon  of  France. 

When  the  wine  arrives  in  this  country  from  Oporto,  it  is  of  a  dark  purple  of  inky  col- 
our, has  a  fun,  rough  body,  with  an  astringent  and  rather  sweet  taste,  and  a  strong  fla- 
vour and  odour  of  brandy.  After  it  has  remained  some  time  longer  in  the  wood,  the 
sweetness,  roughness,  and  astringency  of  the  flavour  abate  ;  but  it  is  only  after  it  has 
been  kept  also  several  years  in  bottle  that  the  odour  of  the  brandy  is  completely  sub- 
dued, and  what  remains  of  the  genuine  aroma  of  the  wine  is  developed.  During  the 
process  of  melioration,  a  considerable  portion  of  the  extractive  and  colouring  matter  iu 
precipitated  on  the  sides  of  the  vessel  in  the  form  of  crust.  In  some  wines  this  change 
occurs  much  earlier  than  in  others,  particularly  in  those  which  have  been  manufactured 
with  white  grapes  and  coloured 'with  elderberries. 

3363.  Several  of  the  other  vines  of  Portugal,  although  they  do  not  find  their  way  to 
this  country,  are  described  as  excellent,  plentiful,  and  as  equal,  if  not  superior,  to  those 
of  the  Douro.  Among  these  are  the  growths  of  Torres  Vedras,  Mon9aon,  and  Lunegot. 
In  general,  these  lighter  red  wines  resemble  the  secondary  growths  of  the  Bordelais,  and 
are  inferior  to  port.  A  red  wine  called  Colares  Port,  grown  near  Cintra,  is  sometimes 
imported  into  England.  Tolerable  red  wines  are  also  occasiondly  shipped  at  the  ports 
of  Viana  and  Figuerra,  from  which  England  used  to  be  supplied  previous  to  the  intro- 
duction of  the  Oporto  wines. 

3364.  The  vino  ttnio,  which  has  been  mentioned  above,  is  a  thick,  sweetish^  black-red 
wine,  formerly,  and  even  at  present,  much  used  in  deepening  the  colour  of  the  red  wines 
of  Portugal,  and  seldom  drunk  alone ;  it  is  made  from  the  wild  vine,  commonly  called 
the  claret  grape. 

Some  excellent  white  wines  are  likewise  produced  in  Portugal.  Bucelles,  grown  % 
few  miles  above  Lisbon,  when  pure,  is  much  like  Barsac ;  but,  when  it  comes  to  us,  ia 
much  brandied.  Carcavellos  and  Sttuval  are  sweet  wines  from  the  province  of  Estremar 
dura,  and  known  in  England  by  the  name  of  Lu^n,  because  they  are  shipped  at  that 
place ;  the  first  receives  its  name  from  the  vUlage  of  Carcavellos,  near  the  rock  of  Lis- 
bon ;  it  is  richer  and  dearer  than  common  Lisbon,  which  is  a  pleasant-tasted  wine,  for- 
merly much  used  as  a  table  wine. 

3365.  Whiie  port,  now  little  known,  much  resembling  red  port,  except  in  colour,  is  the 
produce  of  the  red  and  while  grapes  of  the  Douro,  expressed  together^  and  prepared  in 
8  similar  manner  to  the  red  port,  except  that  the  marc,  or  skins  and  foot-stalks  of  the 
grapes  are  not  fermented  with  the  must.  It  is  a  wholesome,  not  unpleasant  wine,  most- 
ly  drunk  in  the  country  where  it  is  made,  or  distilled  into  brandy. 

SuBsccT.  4. — Spanish  Wines. 
3866.  Spain,  from  the  warmth  of  its  climate  and  excellent  soils,  has  many  advantages 
Ibr  the  manufacture  of  wine.  The  red  wines  are  in  genei^l  much  inferior  to  those  of 
France ;  but  the  Spaniards  excel  in  the  preparation  of  dry  white  wines,  particularly  ot 
the  sweet  kinds,  which  are  great  favourites  in  Spain,  and  were  formerly  so  m  England. 
The  vast  abundance  of  wine  in  that  kingdom,  and  the  facility  with  which  it  is  eveij- 
where  obtained,  renders  the  inhabitants  careless  about  the  means  of  pieeerving  it,  and 
the  wines  are  usually  kept  and  carried  about  in  goat^s  skins  smeared  with  tar  or  pitch. 
Which  oommonicates  a  taste  often  so  unpleasant  that  they  are  scarcely  drinkable  by 
strangers.  Casks  and  bottles  are  very  little  used,  partly  through  the  poverty  of  the  peo- 
fie,  and  because  skins  are  more  easily  transported  by  mules  on  bad  roads.    The  hole  bj 
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vlucb  l3iB  oiicuuil  owner  of  the  skin  was  taken  out  is  sewed  np ;  so  are  the  legs,  which 
serve  as  handles  to  cany  it  by,  with  the  exception  of  one,  which  is  tied  by  a«triag,  and 
is  used  as  a  spout  to  draw  off  the  liquor.  The  universal  use  of  these  skios  (called  bou) 
in  Spain  is  one  of  the  first  things  io  attract  the  attention  of  a  stranger,  and  gave  rise  to 
one  of  the  most  diverting  adveatnres  in  the  Don  Quixote  of  Cervantes.  Cellars  ar« 
scarcely  known,  except  in  monasteries  and  large  towns ;  but  in  the  houses  of  the  bettei 
olasses,  where  the  wines  are  kept  in  wood,  they  are  often  fpund  of  excellent  quality. 

8367.  The  finest  wines  are  made  in  Andalusia  and  Granada,  where  great  care  is  be- 
stowed on  the  cultivation  of  the  vine,  and  it  is  in  the  former  province  that  the  wine 
known  among  us  by  the  name  of  skerry  is  produced.  The  term  sherry  is  a  coriruption  of 
Xer4s,  being  made  at  Xeres  de  la  Frontera,  a  few  miles  from  Cadiz.  The  wine  district 
is  here  six  square  leagues,  and  about  17,000  pipes  are  exported  annually.  Many  of  the 
principal  vineyards  in  Xeres  are  in  the  hands  of  British  and  French  settlers,  whose  agents 
superintend  the  manulaetare  of  the  wines.  The  grapes,  which  are  white,  are  left  to  hang 
in  the  son  tiU  they  are  partly  shrivelled,  and  are  exposed  to  it  for  forty>eight  hours  after 
they  are  gathered ;  at  the  same  time,  some  quicklime  is  thrown  over  them,  for  the  pur- 
pose of  mollifying  the  fruit  by  neutralizing  the  acid,  lessening  the  coarseness  of  the  skin^ 
and  rendering  the  extraction  of  the  juice  easier  and  more  abundant.  After  the  grapes 
have  lain  a  sufilcient  time  they  are  put  into  a  press,  and  there  some  brandy  is  sprinkled 
over  them.  The  juice  being  extracted  from  the  marc,  brandy  is  again  added,  and  the 
must  goes  through  a  regular  fermentation ;  it  is  afterward  put  into  casks  and  racked, 
when,  again,  another  addition  of  brandy  is  made. 

3368.  Wme-merehMnis  UsHngmsk  tevcral  lands  of  sherry^  as  pale  and  brown,  and  there 
are  various  degrees  of  each. 

Sherry,  in  general,  is  of  an  amber  colour,  and  when  good  it  has  a  fine  aromatic  odour, 
with  something  of  the  agi:eeable  bitterness  of  the  pea<^  kernel.  When  new,  it  is  harsh 
and  fieiy,  and  requires  to  be  mellowed  in  the  wood  for  four  or  five  years.  The  wine- 
merchants  of  Xeres  never  exhaust  their  stock  of  finest  and  oldest  wine,  but  keep  it  for 
adding  a  portion  to  what  they  dispose  of  at  the  highest  price. 

Sherry  has  of  late  got  much  into  fashion  in  England,  from  the  idea  that  it  is  more  free 
fiom  acid  than  other  wines ;  but  some  careful  experiments  on  wines  do  not  fully  confirm 
this  opinion,  nnd  k  Is  found  that  the  best  Madeira  and  port  are  equally  free  from  acid. 
Two  dry  sherries  are  highly  esteemed  in  S^in,  AnutUillado  and  ManzanUU^  and  they 
are  said  to  be  entirely  devoid  of  brandy,  and  equally  free  from  acid ;  ,but  they  are  seldom 
brought  to  this  country,  though  th^  deserve  to  be.  The  Amintillado,  when  genuine 
and  oH,  fetohes  a  high  price,  and  is  sometimes  added  to  improve  the  ordinary  sherries 
by  its  nutty  fiavonr. 

Pale  sherries  are  made  firom  the  same  grapes  as  the  brown :  the  latter  are  coloured 
by  an^iddition  of  some  cheap  must  or  wine  which  has  been  boiled  till  it  has  acquired  a 
deep  brown  tint.  The  pale  sherries  were,  some  time  ago,  preferred  in  Endand,  being 
supposed  move  pure; , but  the  brown  are  now  getting  most  into  fashion.  The  inferior 
sherries  exported  to  England  are  often  mixed  with  a  oheap  and  light  wine  called  Moguer^ 
and  are  strengthened  in  the  making  by  brandy ;  but  too  frequently  they  receive  adultera- 
tion by  the  London  dealers.  It  is  erea  asserted  by  Dr.  MacooUoch  that  a  third  of  all  the 
so-called  sherries  consumed  in  England  is  the  produce  of  the  home  presses ! 

3809.  The  fine  dtmate  •f  Granada  renders  the  vintage  in  that  province  extremely 
abundant  as  well  as  certain,  furnishing  the  Muscatel,  Bloom,  and  Laxias  raisins. 

The  hiUs  round  Malaga  are  covered  with  vines,  and  no  less  than  10,000  presses  are 
said  to  be  at  work  during  the  vintage.  The  most  celebrated  of  the  wines  are  white,  but 
there  is  also  a  sweet  red  wine  called  Tinto  de  Rota,  so  called  from  Rota,  a  little  town 
opposite  Cadiz,  which  produces  but  little  true  Tinto,  and  that  is  principally  consumed  in 
the  country ;  this  is  what  is  called,  among  us,  tent  wine :  it  is  a  rich  wine,  used  as  a 
stomachic,  and  made  ftom  a  deep  red  grape. 

The  wines  of  Malaga,  known  among  us  by  the  name  of  Mountain^  are  of  two  kinds, 
sweet  and  dry.  The  sweet  wines  are  made  from  grapes  completely  ripe,  and,  when 
genuine,  are  highly  esteemed ;  the  dry  wines  are  from  grapes  not  so  mature,  are  of  an 
agreeable  flavour,  and  improve  by  age.  Some  of  the  Malaga  sherry  comes  next  to  that 
ef  Xeres,  and  is  cheaper. 

From  Yalentia,  the  Beniearlo,  a  strong,  full-bodied,  deep-coloured  red  wine,  is  ex- 
ported chiefly  to  Bordeaux,  as  we  have  stated,  to  mingle  with  the  wines  of  that  place, 
in  making  up  the  claret  for  England,  and  to  Oporto,  for  mixing  with  port.  It  is  grown 
at  a  place  whieh  is  a  few  miles  frem  Valentin.  At  Alicante  they  have  an  excellent  red 
wine. 

From  Catalonia  a  great  deal  of  red  wine  is  annually  shipped  to  Bordeaux,  and  sent  to 
Enfl^nd.  The  Macabeo  of  Catalonia  is  a  sweet  white  wine ;  but  the  wine  of  this  prov- 
ince is  chiefly  remarkable  for  its  strength. 

La  Mancha  is  a  wine  district.  There  the  celebrated  Yal  de  Pinas  is  produced :  it  is 
a  good  red  wine,  like  unadulterated  port.  As  it  is  sold  at  about  3/,  lOs.  per  pipe,  Mr. 
togljn,  &  late  traveller,  obeerres  that  na  enterprising  merchant,  taking  with  him  into  that 
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emxaiif  wine  «tavQ»  jjost  before  Tiotage,  onight  secure,  at'  an  easy  prioe,  aomfl  vu^'ejH^' 
eeUent  wifie.    Mnrota]iMiice»«omever7;4{6od«i9Wiie&'0k0iir#. 

8370.  It  is  stated,  in  a  late  Spanish  jottroai,  that  in  oeaseqdeace  of  Iheabandaiiee  of 
Ihe  growth  of  oranges  in  the  south  of  S^in,  several  of  the  gf ewers  i>repare  from  tfieitt 
a  deHcious  wine,  resembling  Madeira  in  its  flavour :  the  jaice  is  fenaented  and'pbt  iat6 
eask^  without  the  addition  of  brandy, 

^71.  Besides  these  Spanish  wines,  there  are  many  in  the  Tarioos  provinces  little 
iQiown  to  us ;  and  there  is  no  doubt  but  that,  as  the  kingdom  improTes,  they  wHJ  one  day 
b^  in  much  higher  estimation,  and  wip  encroach  much  upon  the  Portuguese  and  Preneli 
#ittes.  When  to  the  hBpi>y  nature  of  the  cKmate,  ami  the  richness  of  the  soil^  are  super* 
oUed  peace,  knowledge^  and  industry,  Spain  may  probably  rival  every  ooentiy  in  ilis 

wines,  althou^  at  present  it  is  chiefly  famous  for  sweet  and  white  wines. 

,'  .r. ;':...  '.;         ..   ,-• 

SuBsset.  & — Wines  af  Madeira  and  the  Axeres. 

',    .  *  ,        '  .  ♦  ■         ' 

8872.  The  Island  of  Madeira  is  almost  entirely  of  volcnnio  origSiH  and  the  abir  plt>dft; 
e9d  by  deoompoi^g  lava  is  found  to  be  very  favourable  to  tro  growth  of  the  vine: 
Itris,  added  to  the  warmth  of  its  climate,  renders  this  pbice  celehrated  fbr  the  e^^lleiie* 
df  iw  vrines.  The  vine  was  planted  there  soon  afler  its  first  settlement  by  the  Porto- 
fnese  in  1491 ;  hot  the  introduction  of  the  wines  of  Madeira  into  Ehgiand  is  ef  more 
ip0dem  date  than  thotfs  of  Portugal,  and  they  were  irst  brought  heve  about  the  middle 
sf  the  last  century  finom  the  West  Indies^  which  had  been  sup|)lied  from  the  island  where 
they  are  made. 

3373.  Madeira  produces  etiHred  hands  <^  trim.  Fhe  fiiieet  is  Sertial\  a  red  wine  obtain- 
ed from  a  grape  much  like  the  Malvasia,  but  which  will  only  succeed  oi^  certain  spota. 
fhe  quantity  of  this  wine  produced  does  not  ezoeed  forty  or  fifty  pipes  in  the  year ;  it  is 
harsh  and  austere  wh^n  new,  but  i^  mellowed  bv  being  kept  long.^ 

3374.  The  whke  unw  usually  known  in  BngUui  hf  the  name  ef  Maiara  is  made  in  the 
greatest  proportion ;  and,  wh^n  genuine,  is  one  of  the  richest  wines  in  the  world,  having 
great  strength,  dryness,  and  delicacy  of  flapoor.  It  is  extremely  durable  in  aU  climates, 
and  is  improved  by  age.  It  is  meliorated  in  a  remarkable  manner  by  a  sea  voyage,  a 
cQrcumstance  which  was  observed  when  it  wae  first  exported  to  North  America.  In 
consequence  of  this  iipprovement,  it^  has  beeathe  custom  to  prepare  it  for  the  £liiropeaii 
markets  by  sending  it  purposely  to  the  East  and  West  Indies,  which,  of  course,  mosA 
'i^ry  considerably  etah^noe  the  pricey  But  it  is  by  do  means  the  case  that  the  wine 
which  has  been  on  a  voyage  to  India  is  the  best  Madeira,,  fbr  inferior  wines  have  beeb 
eemetimes  supplied  fbr  this  speculation ;  and  it  has  been  discovered  lately  that  by  keep- 
ing the  wine  in  a  certain  warm  temperature,  particularly  with  agitation,  il  is  nearly  as 
much  improved  as  l^  a  .sea  voyage,  and  in  a  much  shorter  tkne.  Accordkigly,  it  is  the 
Motiee  at  present  to  ripen  the  wine  in  stoves  in  the  island,  where  it  is  kept  ii»  a  heal 
9fS0«. 

Madeira,  being  a  strong  wine  nalnrally,  has,  least  of  all,  occasion  for  the  addition  of 
^randy ;  yet  it  is  the  constant  practioe  to  add  some  of  thia  spirit  previous  to  exportation, 
which  time  incorporates.  In  other  respects  tiie  first  sorts  are  veiy  Kttte  so^tsticated  ; 
bttt  the  inferior  kinds,  of  which  there  is  a  large  proportion,,  are  made  up  vritb  ahnonds 
and  various  additions^ 

•  8875.  The  English  wine-merohant»  who ;  reside  in  Madeira  consign  their  wines  to 
agents  in  London,  firom  whom  it  may  be  had'  gsnuine ;  and  there  is  n»  other  way  of  get- 
l&g  it  good ;  but  the  great  demand  of  late  is  said  to  have  exhausted  the  island  of  all  the 
fbest  old  wine.  Madeira  should  not  be  kept  in  a  cold  under«giouDd  cellar,  but  in  a  warm 
part  of  a  dweUing^ionse.  To  have  it  in  perfection,  it  should  be  kept  several  years  in 
wood,  and  neariy  as  much  in>  bottle. 

8876.  X  Malmsey  wine  of  the  first  quality  is  also  produced  in  Madeira  from  the  Malva- 
sia grapes,  which  are  kept  till  over-ripe  and  partly  shrivelled  by  hanging  a  month  lengei 
than  the  other  grapeSi  This  wirte  was  much  in  request  in  Engkuid  before  the  use  of  tea» 
when  a  few  glasses  were  drunk  after  a  meat  breakfast :  it  is  now  little  impoited. 

3977.  Part  of  the  red  grapes  are  employed  in  making  a  wine  called  tmtot  which  is-ex* 
tremely  astringent,  and,  when  new,  resembles  Burgundy^  but  when  it  has  been  kept 
some  time,  it  becomes  pale,  like  tawny  port,  or  even  paler,  and  aoqntres,  m  part,  a  ridi 
Madeira  flavonr. 

8878i  All  -the  best  winee  are  grown  on>  the  south  side  of  the  Island  of  Madein ;.  tboee 
lirom  the  north  side  are  very  inferiori  and  are  chiefly  used  for  distilling  brandy^  which  is 
net  very  good ;  tbese^  are  too  often  exported  instead  of  the  best  wines ;  and  they  alon^ 
well  brandied,  are  sent  to  Russia.  But  even  on  the  south  side  the  wines  are  not  all  of 
the  same  quality ;  about  one  half  is  inferior  to  the  rest,  but  are  nsnally  passed  off*  as 
some  of  the  best. 

Madeira  wines  have  lately  got  much  out  of  fhi^ion,  and  the  preiiidioe  against  tkeoi 
h»s  been  considerably  inoreased  1^  a  supposed  discovery  that  they  eontaio  a  littM  more 
Mklthan  sherry,  which  is  now  generally  preferrsd }  hot  this  epiBion  is  disputed,  havuog 
l»en  derived  fhM&  the  inferior  Madeiras.    So  dUBouU  isit  todkluifBish  all  tlitoe  viri» 
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of  wine,  Uiat  a  large  portion  of  the  ialenor  l^deiras  an  now  sold  foe  aheny ;  and 

even  the  beat  Ca^  wine  paasea  for  Madeira.  H.  i»  atated  in  Holman'a  'franrela  that  Urn 
winet  rade  of  Mackirais  rapidly  declining ;  and  that*  in  eonaeqaence»  the  planting  of  oolL 
fee  haa  become  very  general  in  the  ialand.  i 

3379.  Tlw  Azores  produce  a  Malmsey,  calkd  vino  passado,  and  also  a  dry  wine ;  inU 
l)Oth  are  inferior  to  Madeira  winea.  ■        ■    ,  '■ 

3380.  7^  Canary  I$latUU  formerly  prodneed  a  great  deal  of  aweet  wine,  which  wan 
formerly  imported  mto  England. 

^1.  Ttiurtjfe  baa  the  beat  wines  of  all  these  islands :  what  is  called  Vidonia  ia  a  dry 
wioe,  much  reaembliog  Madeira.  The  Mahnaey^of  Tenerifl%  ia  excellent :  common  1^en• 
eriflTe  wino  is  inferior.  The  wines  of  th^ae  islands  were  formerly,  in  England,  called 
StLcif,  as  well  aa  aheriy  and  Malaga.    Orotavia  is  »  wine  so  called  from  the  port  wtara 

is  shipped. 

SuBSBOT.  <(. — Winet  of  Italy ^  Sicily,  and  Greece. 

3382.  Before  our  intimate  connexion  with  Poi-tugal  in  the  wine  trade,  some  winea 
were  brought  from  Italy  and  Greece,  but  at  present  vl^ry  little  is  imported  from  thenoe. 
Notwithstanding  the  favourable  auil  and  climate  of  these  countries,  the  wines  produced 
tl^ere,  with  a  very  few  exceptiona,  are  of  an  inferior  quality. 

3383.  The  wines  of  Italy  are  all  made  for  home  consumption  only ;  and  though  many 
good  winea  are  produced  by  land  proprietors  for  their  own  use,  the  greater  part  of  the 
ordinaiy  wines  are  execrably  bad,  principally  owing  to  the  careless  mode  in  which  thay 
are  manufactured.  In  Tuscany,  however,  more  attention  has  been  paid  both  to  the  col* 
tivatinn  of  the  vines  and  to  the  vintage  than  in  the  other  Italian  states,  which  is  mudi 
owin^  to  the  care  of  the  grand-dukes.  In  the  villas  of  Italian  noblemen  some  good  wiaea 
may  be  fonnd»  but  these  are  not  exported.  The  sweet  Muscadine  wine  Of  Monte  Pul* 
ciano  is  the  most  celebrated,  and  the  red  Muscadine  of  Aleatico ;  but  the  Tuscan  winea^ 
upon  the  whole,  do  not  equal  those  of  Spain  and  Portugal. 

3384.  The  volcanic  soils  round  Naples  are  particularly  favourable  for  the>vine ;  and 
the  ex^isite  Lachryma  Christi,  produced  on  Vesuvius,  is  well  known ;  but  the  best  va- 
riety of  red  wine  grown  at  Galetta,  having  a  rich  Muscadine  flavour  and  perfume,  ia 
very  rare :  an  inferior  kind  is  sold  from  Torre  del  Greco,  and  other  placea  in  the  iriein^ 
ity ;  a  white  Muscadine  is  also  made  on  Vesuvius.  A  bottle  of  full-bodied  wineof  the 
ordinary  kind  may  be  had  at  Naples  for  twopence  halfpenny,  and  at  Rome  for  fburpence. 

3385.  Calabria  produces  some  good  wines  ;  but  in  some  parta  the  heat  ia  even  too 
great,  and  they  are  obliged  to  shade  the  vines  from  the  sun. 

8386.  The  principal  winea  of  Italy  are  consumed  in  Rome,  and  some  very  fine  are 
made  in  the  Papal  States,  aa  at  Albano,  Monte  Fiaacone,  and  Orvietto,  dec. ;  but  they 
do  not  bear  carriage,  and  are  known  only  in  the  country. 

3^7.  Throughout  Italy,  generally,  the  vines  are  suffered  to  run  up  in  wild  luxurianoe^ 
being  carried  from  tree  to  tree  round  the  encloenrea,  without  any  pruning,  and  to  wa0l# 
their  streneth,  not  in  fruit,  but  in  leavea  and  branchea.  In  &ct,  snob  a  quantity  ef  frnit 
ia  produced  with  very  little  trouble,  that  the  farmers,  who  use  the  wine  only  for  their 
own  beverage,  and  have  no  nootive  aufficiently  powerful  to  induce  them  totakemoali 
paina,  manage  the  vintage  in  the  most  slovenly  inanner.  The  winea  are,  thiarelMpe^ 
often  exposed  to  acidity. 

3388.  Sicily  fa  nearly  in  the  aame  ciroumatances  aa  Italy  with  req^ct  to  the  abun- 
dance of  its  wine,  and  the  bad  management  of  it  in  general.  The  Marzara  and  Maiaala 
white  wines  are  imported  into  England ;  and,  eould  they  be  bad  free  from  the  admixl»« 
of.  Sicilian  brandy,  which  ia  pecidiarly  harsh,  would  be  found  of  good  body^  snd'  to  va^ 
aemble  the  lighter  kinds  of  Madeira.  They  are  among  the  least  expeasive  of  oiir  foreign 
winea ;  and  many  of  the  vineyards  are  in  the  oeeopetion  of  English  merebanCa.  Sono/B 
of  the  hills  at  the  foot  of  Mount  Etna  are  covered  with  vineyiurda)  and  a  great  variety^ 
of  winea  are  produced  there ;  but  it  ia  onlly  the  inferior  growths  tihatare  brooght  to  nm 
Some  red  wines  are  made,  bat  they  are  not  excellent. 

33|89.  Corsica  produces,  among  aeveral  winea  of  varioua  qnalities^  one  called  pariif 
colore^  of  excellent  iQavour,  and  a  fine  red  colour :  it  is  8toma<^1c. 

3390.  Gruce^  eo  celebrated  in  anemU  HnuMforite  wines,  atill  prodncea  aome  of  auperior 
quah^,  audio  many  places  the  processes  of  mamifactara  are  far  fnom  being  itfjudieioiis. 

9Si9l.  Before  the  oppression  of  the  Turks,  good' wine  continued  long  to  be  made  aa 
Candia,  Cyprus,  Scio,  Tenedos,  Cepbalonia,  Zante,  Lesbos,  Nanoe,  and  Santorinif 
When  under  the  Venetian  republic,  Candia  and  Cyprus  supplied  the  whole  of  Eufope, 
and  particularly  Venice,  with  the  ftieat  Bfalmsey,  and  towards  the  end  of  the  aixteenth 
ee'ntnrf  t^iey  exported  26a,00Q  casks  of  this  wme.  Since  the  eeoqaeat  of  Greeoo  If 
the  Turks  the  ouality  of  the  wines  has  deteriorated ;  bat  Candia  aiid  Cypnie  at  present 
aiBbid  aa  excellent  re^  wine  resemblfbg  chiret,  and  dry  aa  well  aa  aweet  nnaoadfna 
wallte  Winea  of  a  very  fine  quality ;  in  sh(^  these  two  iaianda  alone  eoold  ftmiah  as  wUh 
every  varietur  of  Wine  in  abundaooe.  Wine  Of  Cyprus  in  pavtionl^y  praised  for  lie 
keeping  qaa.ityv  and  improving  by  age :  in  that  laluu^  the  hills  Oft  whit^  the  viae  ia 
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coltivated  are  covered  with  stones  or  fliDts  with  a  blackish  earth.  The  Tessela  in  whui 
the  grape-juice  is  fermented  are  of  eartben-ware«  covered  internally  with  a  niixture  of 
turpentine  and  pitch,  and  the  art  of  making  them  is  extremely  ancient ;  the  leathern 
hags  in  which  the  wine  is  carried  are  pitched,  which  communicates  ta  the  wine  a  taste 
which  does  not  go  off  for  many  years ;  it  is  ten  years  old  before  it  is  exported.  Mr. 
Fuller  informs  us  that  the  chief  production  of  Cyprus  now  is  wine,  of  which  there  are 
several  qualities ;  the  red  kinds  are  sound  and  well  flavoured ;  but  the  most  celebrated 
is  the  white  wine,  called  virto  deUa  amimanderia  (from  its  having  been  originally  made  on 
vineyards  belonging  to  the  knights  of  St.  John),  which  resembles  in  taste  the  vino  d'aro 
of  Mount  Lebanon,  or  the  Mountain  of  our  cellars :  it  is  exceedingly  strong,  and  wiU 
keep  and  continue  to  improve  till  a  very  great  age.  The  muscadine  wine  of  Cyprus  is 
excessively  sweet,  and  drinks  best  at  two  years  of  age ;  it  has  probabh^  undergone  no 
change  since  the  days  of  Strabo  and  Pliny,  who  considered  it  as  the  most  valuable  in 
the  world ;  after  sixty  or  seventy  years  this  wine  is  as  thick  as  sirup. 

3392.  But  in  many  parts  of  Greece,  where  circumstances  do  not  admit  of  the  proper 
means  being  employed  in  making  and  preserving  the  wines,  and  where  the  poverty  of 
the  inhabitants  prevents  their  having  casks,  they  are  spoiled  by  the  pitch  aad  tar  which 
the  skins  to  hold  them  are  smeared  with ;  and  a  custoih  prevails  of  adding  to  them  salt, 
gypsum,  and  lime,  with  a  portion  of  resin,  as  among  the  ancient  Greeks.  These  mix- 
tures are  not  drinkable  except  by  the  inhabitants. 

3393.  In  the  Ionian  Islands,  now  in  our  possession,  some  excellent  wines  are  made. 
Those  of  Cephalonia  and  Ithaca  have  been  found  very  fine,  the  former  having  a  peculiar 
muscadine  flavour.  In  Zante  there  are  both  dry  and  sweet  wines.  Corfu  produces 
Rosdio,  a  rich  liqueur  wine ;  others  resemble  claret.  These  wines  are  now  beginning 
to  be  drunk  by  some  of  the  Turkish  magnates,  notwithstanding  their  prohibition  by  the 
Koran.  In  some  of  the  islands  they  use  vats  of  masonry,  and  some  keep  the  wine  in 
large  earthen  jars,  which  they  bury  up  to  the  neck  in  the  ground,  in  the  manner  of  the 
ancients. 

Malmsey  is  a  corruption  of  Malvasia,  from  Napoli  de  Malvasia  in  the  Morea,  where 
that  class  of  sweet  wines  was  originally  made,  and  which  has  since  been  imitated  in 
every  wine  country  in  the  world.  The  conquest  of  that  country  by  the  Turks  destroyed 
this  manufacture  in  the  Morea ;  but  it  is  still  continued  in  Candia.  The  term  is  now 
applied  to  any  wines  of  the  sweet  and  luscious  kind. 

8894.  On  the  Crimea  some  good  red  wineb  are  produced ;  and,  as  the  climate  is  excel- 
lent, and  the  Russians  are  very  desirous  of  wines  and  brandy,  the  cultivation  of  thm 
vine  is  on  the  increase 

SuBsBCT.  7.— WtnM  of  Africa, 

3395.  The  Mohammedan  religion  has  impeded  the  cultivation  of  the  vine  in  North- 
ern Africa,  although  wine  is  made  in  a  few  places  by  Jews  and  others  not  Mohammedan, 
as  at  Tituan,  where  it  is  said  to  equal  that  of  Xeres. 

8396.  Cape  Wines. — ^At  the  Cape  of  Good  Hope,  the  goodness  of  the  climate  and  the 
equality  of  the  temperature  are  particularly  favourable  to  the  cultivation  of  the  vine ; 
and  large  quantities  of  wine  are  now  brought  to  us  from  thence.  The  Dutch  were  the 
original  settlers  at  the  Cape,  and  first  plan^  vines  there  in  1650.  But  they  have  been 
extremely  imprudent  in  their  choice  of  situations  for  the  vineyards,  many  of  them  being 
]rfaced  in  rich,  low  soils,  instead  of  being  confined  to  dry,  rocky  lands ;  and  their  mode 
of  culture  proves  that  they  were  more  solicitous  about  the  quantity  than  the  quality  of 
then*  wine.  To  this  defect  has  been  added  careless  training  and  dressing;  in  conse- 
quence of  which,  with  a  few  exceptions,  the  wines  of  the  Cape  are  at  present  of  very 
inferior  quality.  These  exceptions,  however,  prove-  that  good  wine  may  be  produced 
in  that  country.  The  grapes  originally  planted  were  the  Muscadine,  Frontignan,  and 
other  European  varieties ;  and  in  those  parts  where  the  soil  has  been  congenial,  and 
the  mode  of  culture  proper,  good  wine  is  manufactured.  The  best  wine  of  the  Cape  is 
Constantiaf  so  called  from  l^ing  made  on  two  farms  of  that  name,  and  about  eight  or 
nine  miles  from  Cape  Town,  where  the  soil  is  stony.  One  farm  produces  red  wine, 
and  the  other  white.  Very  good  wine  is  also  produced  in  some  other  places.  There 
is  also  a  white  wine  called  Cape  Hoek,  and  a  red  wine  called  Rota, 

Cape  Madeira  is  said  to  be  mixed  with  some  boiled  must ;  but  it  is  likewise  strength- 
ened oy  bad  brandy.  Most  of  the  Cape  wines  brought  to  England  have  a  disagreeable 
taste  called  earthy,  are  often  acid,  and«want  flavour ;  yet  the  smaller  duty  which  they 
pay  occasions  the  importation  of  an  immense  quantity ;  that  annually  entered  for  home 
consumption  being  about  640,000  imperial  gallons,  much  of  which  is  said  to  be  employ- 
ed as  a  convenient  menstruum  for  adulterating  sherry,  Madeira,  aud  other  wines. 

In  no  other  wine  country  is  there  greater  room  for  improvement  in  the  manufacture 
of  wine,  nor  is  there  any  place  where  science  and^care,  properly  directed,  would  produce 
more  beneficial  results.  As  the  Cape  is  the  only  colony  which  we  possess  where  the 
art  of  manufacturing  wine  is  practised  upon  the  great  scale,  it  would  appear  to  be 
extremely  desirable  that  the  new  settlers  should  be  made  acquainted  with  thoee  scien- 
tific principles  which  have  given  the  French  so  great  advantage 
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SoBtioT.  8.«^  WfNM  of  Ana  and  America, 

8897.  It  does  not  enter  into  our  plan  to  follow  up  this  sketch  of  an  aeooant  of  the 
principal  wines  of  Enrope*  by  noticing  all  those  in  the  other  quarters  of  the  globe,  yet  it 
would  seem  imperfect  were  these  entirely  omitted. 

8308.  Persia  is  supposed  by  some  to  have  been  the  natiye  country  of  the  Yine,  and 
certainly  it  grows  thereuwith  unequalled  luxuriance,  the  grapes  attaining  an  extraordi- 
nary size.  The  Persians  have  always  been  less  scrupulous  observers  of  the  precept  of 
the  Koran,  which  forbids  the  use  of  wine,  than  other  Mussulmans ;  many  of  them  in- 
dulge freely  in  this  beverage,  and  suppose  that  they  evade  the  law  by  drinking  only 
what  is  made  by  Jews  or  Armenians.  The  white  wine  of  Shiraz  has  a  high  celebrity 
and  a  great  deal  of  it  is  sent  to  the  East  Indies  in  bottles.  A  fine,  sweetish,  red  wine  ie 
made  near  Ispahan.    These  are  the  only  wines  at  present  made  in  Persia. 

Some  wine  is  made  in  the  Crimea  belonging  to  Russia.  In  1831,  no  less  than 
9,6(X>,000  bottles  of  red  wine,  called  Kofcour,  were  produced  in  that  province. 

8399.  The  other  winee  of  Ana  are  few  and  little  known.  Syria  produces  Ved  and  white 
wines  like  Bordeaux,  and  boiled  wines  are  made  on  Mount  Libanus.  India  produces 
little  or  no  wines,  except  in  the  northern  parts,  near  the  Sutledge  and  Indus.  At  La- 
hore good  wine  is  made,  and  also  in  Candahar  and  Cashmere ;  the  latter  resembles 
Madeira.    Grape  wine  is  scarcely  known  in  China. 

3400.  Wine  ie  made  both  in  North  and  South  America,  in  many  places.  In  the  former 
the  vine  grows  wild  on  the  Ohio,  and  also  in  Louisiana  and  Florida,  where  the  grapes 
attain  an  immense  size,  and  wine  is  made,  but  not  of  the  best  quality.  The  Hock  grape 
was  introduced  into  Canada  and  Ohio  by  Grerman  settlers.  Near  Washington  is  grown 
a  species  of  grape  named  Catawba,  unknown  in  Europe ;  and  at  Boston  there  is  a  good 
grape  called  habeUa,  South  America  aboynds  in  vineyards.  Between  Buenos  Ayres 
and  Mendosa,  they  are  extremely  productive ;  and  wine  is  made  of  a  secondary  chiss, 
both  dry  and  sweet,  red  and  white.  Some  is  sent  to  the  United  States.  Peru  produces 
delicious  grapes ;  and  wine  is  manufactured  in  some  places,  which,  by  proper  manage- 
ment, might  be  excellent.  That  of  Pasco  is  the  best,  where  the  Muscatel  grape  excels 
that  of  old  Spain. 

8401.  To  make  out  a  mere  list  of  the  numerous  wines  made  in  the  various  countries 
of  the  world  would  be  ahnost  impossible.  In  the  following  table  are  placed  the  most 
remarkable  of  those  which  are  imported  into  this  country ;  and  a  few,  perhaps,  only 
known  at  present  by  name. 


French  Wines. , 


Rad  Witist, 


RflOMttte  St.  Vinrnt. 

Qm  Vatt|^«oC 

Gkambeitan. 

Bich«bouxg 

La  Tub*. 

St.  Geone. 

ClMdeTait 

St.  Jeaa 

La  Parriare 

Mont  Racbat 

Moadgny 

Lafltta 

La  Latmir        I  Bor- 

ChataaozBIar*  Vdaanx 


BnTgim* 
diet. 


gaax 
Ba«tBri<m 


} 


winas. 


Vanjr. 

St.  Thianr. 

Taana. 

Rad  Hanaitaga. 

CotaRotia. 

RoanilloQ. 

Poniard. 

Hantrillian. 
Mareiiil* 
Flanrjr      ) 

ClarioD     ) 
Cromt. 
(Sarvaat 
Chataaiinaiif 


yniit»Wimu, 


Mont  Rachat. 

Hanaitaga. 

Rivanaltat. 

St.Bria. 

PonUL 

Saateraa, 


SiUaxy         -j 

Maroaoil      Icham- 

Dizjr  I  PftpM- 

Hautrillian  I 
Pieny  J 

ScT  ctan. 
Manil      ) 

Ogar       vChaiDpagiia 
(^amaati 


LaPaniaia  i 
Goatta  d'Or  1  Bvig«% 
Combotta     ( 

M 

VaamariUflB 

Granoailla 

ChabUa. 

Valmara. 

Vaadaair. 

PoQilly. 

EcoOa. 

Fnmtignaa 

LnaaL 


Wines  of  the  Rhine  and  Moselle-^Hocks. 


Scblon  JohaanitbdTger. 

Jobanniabexgar. 

Rainbergar. 

Rndasbeim. 

Lanbanhaimer 

Kcaataricb. 


RMm. 

Niartteinar. 

(Eftricbar. 

Zorubaimar. 

Hockhaimar. 

Oxaafenbaigcr. 


Oppanhaimar. 

VadLenbeimar 

Roth. 

Koningabach. 

Ungatain. 


Wines  of  Portugal. 
Rai  or  Porte.  WkU$  Wines, 

Paaa  da  Ragna.  CareaTalloa,  or  Liabon. 

4*ntnf  Booailaa. 

Villarinbo  daa  Trieraa.  SatavaL 
Gorraaiia. 
Boraaida. 


Wines 
of  Madeira, 

Malmaay. 
Madaira. 
Saroial. 
Tiato. 


Mo»9JU, 

BiBonanbaxger.  Wablia. 

Sohaisbargar.  Piaaport. 

Oraach.  Rainaport. 
Zattingeo. 


Wines  of  Itahf  and  Sidlf 

Lachryma  Cbriati.    Alaatioo. 

Raggio. 

Orieto. 

Aati. 


SvBSBCT.  9. — On  mixing  Foreign  Wines  in  the  Manufacture,  and  particularly  with  Brandy, 

8402.  Wines  of  the  firet  quality,  whose  principal  merit  consists  in  the  bouquet,  are 
never  mixed  with  any  other,  but  each  variety  is  preserved  as  much  as  possible  in  its 
natnrai  pure  state,  being  marked  according  to  the  year  of  the  vintage ;  and  the  wines  • 
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of  certain  favourable  yearo  are imiekmere bighlj  esteemed  than  others.  Bat  the 
ond-ntte  inodace  of  certain  vintages  in  unfavoaraUe  seasons^  and  of  panioular  Tin^Tardt 
in  aU  seasons,  require  to  be  mized  with  other  wines  to.  coraeotsQAe  bad  qualUx  .order 
feet.  These  mixtares  are  made  by  the  ivine^growers  or  the  foreign .  merchaQts,.  and  an 
often  done  very  judicionsly  by  persons  who  have  great  skill  in  thus  improving  the  wines , 
these,  am  not,  therefore^  cona«dered  as  adulterations,  becauae  tbe  wines  w^ch  are  add* 
ed  ai9 equally  expensive  with  the  others.  Thus,  to  weak  wines  are  often  added  those 
of  a  more  generous  nators ;  and  certain  winea  will  not  keep  sufficiently  long  without 
being  mixed  with  others.  They  are  also  mixed  to  suit  the  taste  of  difllerent  markets  ^ 
thusi  wine  prepared,  for  Paris  is  difierent/nom  that  made  un  for  London,  and  those  for 
Roasia  or  Germany  require  a  peculiar  treatment  It^s  said,:  however,  thai  wines  con- 
sumed in  France  axe  less  mixed  than  such  ,as  are  sent  to  other  countries,  probably  be- 
caose  people  there- are  mora  accustomed  to  the  taste  of  pure,  wines ;  and  it  is  impoasi- 
ble  by  any  mixing: to  .produce  the  quaUtiea.of  the  first. growths.  Respectable  wine- 
gfowem  or  dealers  never  sell  mixed,  for  purs  unmixed,  wines,  as  the  former  are  always 
iafi»k>r  in  price.  No  rules  can  be  given  for  mixing  the  produce,  of  <Ufferent  vintages  or 
viDBjrards  with  each  othsr^  as  it  must  depend  upon  so  many  variable  circumstances ; 
the*  taste  alone,  and  experience,  cau  indicate  the  state  of  the  wise,,  and  the  qnali^  and 
quantity  of  that  which  it  is  proper  to  add,  and  this  <2an  only  be  done  properly  by  pecBons 
BBishacouBUMned  to  this  business. 

8i#6.  Ona  of  the  grduieniM-in  many  cf  the  foreign.,wmu  imported  into  JEnghnd .it ike 
kurgtioddiliotinutde  to  them  ofhreandvt  which  all  physicians  who  have  written  on  this  sub* 
jeelTConsider  to  be  i^urieus  to  heaulk  It  w?is  at  one  time  supposed  that .  aleobol  did  not 
eodst  ready  fexned  in  pure  win^,.buft  only  the  elements  of  aleosiol;  and  it  was  imagined 
tint' these  combined  and  produced  the  alcohol  daring  the  process  of  the.  distillation^ 
nuB-opittien  was  rendered  piobaUe  l^some'curiotts  facts.  It  is  found ^hat  the  chemist 
can  .obtain,  by.distilttng  Madeira,  Port,  or  Sherry,  neaiiy  one  fifth  their  bulk  of  alcohol; 
sa  thatta  person  who  &nk»  a  bottle  of-  either  of  them  wlU  swallow  nearly  a, quarter  of. 
Bipkit:  of;  pore  spirit  as  strong  as.  brandy ;  yet-  eveiy  one  knows  that  the  latter  would 
produce  a  more  intoxicating  effect  than  a  bottle  of  wine.  It  was  agreed,  therefore,  that, 
aeeovding  to  obemical  language,  alcohol  waa  the  prodxict^  and  not  the  edttct,  of  the  dis- 
tiUasion  of  wine ;  thtt  is,  that  it  had  been  .produced,  or  actually  formed,  by  the  prooesa 
of  diatillation  which  had  been  employed  in  analysing  the  wine,  and  had  not  been  merely 
extracted  ready  formed  from  the  wine  in  which  it  existed.  This  opinion  had  origiaated 
with  Rouelle,  a  French  chemist,  and  had  been  supported  in  this  country  by  Dr.  Maccul- 
loch  and  others. 

It  waa,  tberafara.  rtTf  imparCaiit  to  detexmine  what  waa  the  fact ;  for,  if  this  o^nion  ia  well  founded,  it 
would  aoeoont  fovUM  differenoe  of  eH^-obTioaalj  prodaoed  bf  ta^vg  m  bottle  of  wine,  or  a  ^aartar  of  a  pint 
iif  IsaiMli  .  and  it  wanld fellow  that,  if  no  aloohol  ready  fonned  really  existed  in  wine,  thia  beverue  did  iloC| 
and  oeaid  nat,  pRidnoa  the  same  injnriooa  oonaeqnancea  on  the  stomach  as  spirits  and  water.  Careinl  ex^Mvi* 
nenta  upon  iHna  w«m,  therefore,  inatitnted,  a  few  years  back,  to  detoimine  thia  intorestinf  auestion ;  but,  nnr 
fortonataly  tm  the  thMrr.  the  resnlt  of  theae  was  nnfaTonrable  to  it.  Gay  Losaae  separated  the  alcohol  Tfot^ 
wine  at  a  tompantara-of  00",  which  waa  considerad  as  too  low  a  heat  to  eflect  that  combination  of  principlet 
that  had  been  aappoaed  to  gire  riaa  to  the  aleohol ;  and  since  that  time,  the  same  thing  has  been  done  eren  at 
00",  and  in  a  vaoQimii  It  haa  been,  therefore,  concluded  that  wine  doea  oootain  alcohol  aheady  formed  in  it,'} 
and  diis  oonduaioii  hiw  been  mnfirnied,  and  the  question  nearly  eat  nX  rest,  bv  experiments  made  by  Profesatti 
Brands,  who,  witthpali  any  additional  tomperature,  and  by  other  chemical  mauiods  which,  it  is  thought,  cannot 
poaaiUy  cause  the  fbnnaition  of  aloohol,  haa  aapanted  this  liquid  from  a  great  Tariety  of  sorts  of'wine. 

Notwithstuiding' thia  decision,  however,  the  fact  of  the  difference  in  the  eileot  on  the  constitntion  which  we 
hsTe  mentioned,  Mfeweeo  a  quantity  of  pore  bran<h^  or  brandy  dilated  with  water,  and  an  equal  qnauiity  ni 
wine,  lemaina  unaoooniited  for.  There  must,  therefore,  exist  some  cause  that  modifies  the  intoxicating  powe^ 
of  alcohol  in  wine,  ao  as  to  oocasioQ,  it  to  produce  less  effect  than  when  taken  by  itaelf,  or  with  wh(er  only. 
Physiologists  are  already  well  acquainted  with  the  extraordinary  eflfocts  of  chemical  combination,  and  eren  of 
mixture,  in  modifying  the  aotinty  oCajDhstanoea  upon  the  linng  mrstom ;  that  the  alcohol  in  wine  ia  coQibined 
in  some  though  unknown  manner,  is  rendered  psraable  from  the  fact,  that  if  brandy  be  added  to  wine  durihy 
ita  fermentation,  it  ia  not  so  easily  separable  aa  if  it  be  added  when  the  fermentation  ia  completed,  entoring 
into  union  with  acme  of  the  priaeiidea  of  the  wine.  Thua,  brandy  added  io  winea  after  they  are  brought  to 
fiigland  is  much  meaa  easily  perceiTod  by  the  palato,  and  ia  more  injurious  to  the  atomach,  than  when  it  has 
been  added  doBiig  the  fiihrioaUtw  Sane  imagine  Uut  the  adda  contJiiined  in  wine  modify  the  elEsct  oC  the 
aloohoL 

In  the  ptaotieo  of  Oporto,  the  «»n>leto  fermentatf  oga  of  the  must  takes  place  in  the  Tat ;  the  wl&e  ia  then 
introduced  into lujg9  tuna  cajpable  othelding  twentv-ilTe  pipea  each ;  and  at  thia  atage  the  brandy  is  added, 
aooording  to  the  diacretion  of  the  maker.  In  Madena.  the  aeoond  or  insensihie  fermentation  is  carried  on  in 
pipea,  and  the  wine  ia  ncked  from  them  at  the  end  of  three  or  four  months,  %t  which  time  a  portion  of  the 
orandy  is  added ;  the  remainder  ia  reaerred  to  be  mixed  at  the  time  of  exportotion.  The  prooeas  followed  in 
maJdi^  fhenv  ia  MJ^r  mora  wmvlicatod,  and  appeaxa  to  afford  aome  uaeful  hinta  nlatiTe  to  the  diapoaal  o( 
the  brandy  which  fashioa  has  introdueed  into  the  oomposition  of  this,  as  of  the  former  wines.  The  grapes  are 
first  sllguly  dried,  and  sprinkled  with  quickUme ;  Aey  are  then  wetted  with  brandy  on  beiw  intToduced  into 
the  pass,  a  flother  portion  being  added  to  the  must  before  the  fezmentatian  oommenoes.  By  Uiia  pfooedurs 
the  brandr  is  bettor  enabled  to  combine  with  the  wine,  so  aa  to  form  a  fluid  more  perfect  than  when  it  is  merely, 
•a  in  the  fonner  caaea,  mixed  with  the  wine  after  that  ia  completed  The  anbaequent  praoeaa  oonaisU  in  re- 
peated racking,  at  intorrals  of  a  month  or  two,  till  March,  brandy  being  added  at  each  of  these  operationa. 

8404.  Still, In  whatoTer  way  the  brandy  ia  added,  the  result  is  injurious  to  the  human  constitution ;  and  such 
braadied  winea  are  reUshed  only  by  those  whose  palatea  are  accustomed  to  them.  The  dis^fwes  irhich  destroy 
epirlCMilleiv,  ehieily  Uver  oomplM'ntej  aie  frequent  among  those  who  are  in  the  habit  of  uaing  constantly  tVe 
«M«g4wMdied  winea  |  amd  aooA  iU  healrh  is  to  be  attiiboted  to  the  alcohol  with  which  th^  wine  is  adoltor^ted 
nther  than  to  the  wine  itaelf,  such  complainta  beipg  rue  in  those  countries  where  pure  unaduitera^d  wine 
rtone  is  drunk.  These  obaervatjons  apply,  as  we  shall  afterward  show,  equally  to  the  addition  of  brandV  U 
■««r  domeetio  winea,  whioh  an  sappoeud,  emmeooaly,  to  nquiie  this  addititti,  but  by  which  they  av»  i^iiilAii* 
iztremely  unwholeaome. 
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analyzed  by  Brande^  Prouti  4f€. 


o/Wmo-tmi  'oAer  lAfi^mt 


Clares  part 
Maideini 
iUd  Madefr* 
Cafw  Mad«iM 
Sherry 
Tenenflo      . 
Lachrynu  Cnrfsti 
Whirtt  Constaatla 
S«d  CoQSt«atia    . 
Cdcabtflia    . 
VtdunU 

Roouilloa    .        • 
V^tfA  . 
BflceU«a 
LislNia  . 
If  alft^ 
W^iie  Hamilag* 

CW«t  • 

Zfciite    ., 

MmrsiilA        .        . 
Borgiindy     . 
Aleiifcico 

Mf^lDiMf,  MTadein 
Sfytvcaae 
LdMiBl   . 

Nice     .       .       . 
Qnck     . 
Saat-ni« 

C6Q«UiiiS«'  .•      . 
Tfnt     . 


ffVOl 


Ateohollq 
106  p«rt>1ir  Mewttt. 

ss<Ba  to  10*00 

»*.  a4:«  to  19-24 
"    2t-S0<olS-40 

9t>M'tol»ll 

SS-80tol8« 

]g70 

19-70 

11K5 

la-ot 

11-90  to  18-10 

19-35 

19-00  to  17-M 

10*90 

18-49 

18-9f 

16-94  to  ir-SO 

17-48 

17-11  to  18-91 

1705 

17-90 

lO'OO  to  11-99 

10-90 

10-40 

19-98 

15-99- 

14^ 

14-37  to  8-88 

14'39 

M'50 

1»90 

1380 
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ChmMi)*(((M  (atflD 
C1mm)mgM  (spMUtof  ^ 
ChaniDBgne  (rra) 
Red  Hferniita^ 
Fnntlipnatf  . 
CoCoRotM^    . 
RadoahoiiMr 
Joh«BDitbergor 
OSttrielMH    . 
ZomiholiMv  . 
Rhentth  win* 
Tokay  . 

Rftimn  wine . 
Ctimuit  'wtmr 

Guutiboiij  irtiM' 
BUorwiM   . 

Cid«r    .       . 
Perry   . 
Moiid    . 
Bbrtonalfl'  . 

Bdittbazrlt  ^ 
^rcheftter«lo 

Lohdott  tionor 
London  ndiUb#sr 
Brandj  . 
Rttdi     .        * 
Gin       .  •      . 
Scotch  irhmhey 
Iri«h  whUEoy- 


Aledlwlia 
lOb)Mrtoby 
ftvm  13-80 
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19  6a 

19-50  to  U-K 

19-89 

19-79 

19*89 

10^79 

8-71 

8-40 

8^5 

7-58 

9^88 

90^40to9HO 
98-55 
18^11 
ll'84 
9*87 

9^ 

718 

7-89 

8-88t 

O^O* 

5-50 

0>88' 

4-98" 

1*98* 
51-38 
53-88 
87-80 
8«'8t 
58^ 


Maraala 
ilfltara 

Cape 


itctttdli. 
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9fr.to80». 
88*.  to«|f. 

48r.tb00f. 

94>'.  to  i6», 
9!'«.  tb  4^9. 
8^.  t0  49!r. 
8e«.  to  49r. 

40t.  to'OOt; 
40». 

38f.toa0«. 
4B«. 

9U.  to  94«. 
9^. 


PerlMif 
Cape  ttadeir** ftem  18».  t694«. 
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88»<t»80ll^ 

49f( 

84t. 

0«to9ii» 
Tib. 


Yin  de  Grave* 

3i6^.  The  foHowlnglist  of  average  prices  of^nes,  as  sold  t^  nfine-merofaaots  in  Tm^ 
^dn,  niajr  serve  to  give  some  idea  of  their  comparativiD  cost : 

Port. 

tflpft.'freai  wood       .       •       . 
Fort,  crusted,  two  yvart  ia  buttle 
Puit,  four  jnan  in  bottle 
Polt,  eight  t6  Uin'yfn  in  boctl* 

Bhtny. 
^lOe  an4  blown 
Wf.oia..      .... 

Pfede,  iapenor  brown 

LUion, 
XfUbon      •       .       •        .        • 
lioantain ..... 
Sjiireet  Liaboo,  ahd  CavoaMlla 
Bocellas 

jL.  MaUira. 

MHttnaey,  Madeira'  . 
Kaat  India,  <fik«et  . 
W«M  India       .... 

Vldonia 

RblaTiiiU'       .... 


GoMtabtiai 

Heokheim        •       • 
Rndeaheim       .       • 
Moa^Ilo     . 
JohaniiMMiilp'  •' 
XaMwal»-taUa  Irtok 


II 
(I 

14 


HVhito  aitaiUtnr 
Ai  Monaveiuc    . 
Sillery  creuantf 

Bi&gimij^Yin  dit  Bimrgegnf* 

BeadnMy  ^t.  Geoise  wnd  Goto  Aotie 
Chatttberttn  ahd'  Ckn  vwiMot 
PntitHpiao,  BftMoati  iMui^m^  SB. 
Peiny    .       •       a        .       ^       . 
ETemingv       .       .       .       r      • 


88ii  to4l8i; 
79».  to78«. 
84«.  tb  90*. 
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IT 


Cilf$WiM9, 


from  tSt%  to  ||B«. 


St.  Smilia 
St.  Julian 


C2«ref^Ff»  #•  AtffdMwf^ 

It 

•  •  •  •  • 

e 
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iv 


ChatoiMi  Htaganatf  and  laftte' 
Saoteme,  Graro/  ana  Banao  . 


49».  tDOQl. 
OOKtbdlH^ 

48*tt»0lk 
84e. 

80«.  to»88^. 
4fi».to44ir. 
54lfifl>>80t. 
79At0Mei 
48«.tol8k 


SvBAct.  Jl.'^-WfMo  of  tHe  AficMUo. 

3408.  ^c  slraif  not  detain  our  readers  long  on  the  subjeot  of  tlie  wines  of  the  aneiaot 
Nations,  but  a  few  words  will  not  be  misplaced  to  fill  up  our  sketch  of  tde  histotieal  piit 
of  this  subject ;  and  particularly  as  this  beverage,  so  much  esteemed  among  the  GvMitt 
and  Romans,  is  often  alluded  to  by  classic  authors,  li  itf  proper  to  state  that  we  are 
indebted  to  the  elegant  work  on  wines  by  thr.  Ifenderaon  kit  mnny  of  thd  leadmg  tele 
on  this  interesting  subject. 

3407.  Th£  invention  of  toine  must  date  Irom  that  period  w^efi  troth  cannot  be  sepank 
ted  from  fable :  it  was  ascribed  to  Bacchus  by  the  Grecian  poets }  and,  no  doubt,  wb#t 
^ce  discovered,  the  knowledae  of  so  iascinating  a  liquid  soon  made  its  way  throng 
the  civilized  part  of  the  ancient  Vorld. 

,  3408.  The  efut  produced  hf  thefermcntatidn  df  vegetable  maUer  nUksi  Asm  heonferodooi 
il^tly  <^ter  the  cotMnencetnenfofgardeiiing and agrietdture.  When  the  iuioe oi miits^tlM 
j^ape,  (or  mstance,  was  kept  for  some  time,  Uiis  ihrmentation  weuld  appear  in  a  retf 
evident  manner ;  nor  was  the  result  less  striking ;  instead  of  the  sweet  luscious  tasM 
(ieculiat  to  the  grape,  ii  would  be  found,  aAer  the  fermentation  wae  over^  to  kave  M> 
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quired  new  flavour  and  other  properties.  Its  taste  had  become  what  we  now  call  «•■ 
nous ;  and,  after  drinking  it,  a  delirium  of  the  senses  was  felt,  to  which  we  give  the 
name  of  inioxication.  We  can  very  easily  conceive  that  mere  accident  might  have  led 
to  this  discovery,  which  appears  to  have  been  made  at  a  very  ancient  peri^  of  humaa 
history.  We  learn  from  Scripture,  that  Noah  ^'  planted  a  vineyard ;  and  he  drank  the 
wine,  and  was  drunken.'*  Whether  this  was  the  commencement  of  fermented  liquor* 
it  woald  be  useless  now  to  inquire ;  but  there  can  be  no  doabt  but  that  the  person  who 
was  first  intoxicated  must  have  been  so  from  entire  ignorance  of  the  nature  of  that 
state.  Happy  would  it  have  been  for  man  if  he  had  always  remained  in  that  ignorance ; 
or,  with  this  addition  to  his  knowledge,  had  he  been  sufficiently  impressed  with  all  the 
dangers  that  might  result  from  his  discovery !  But  it  is  with  this  as  with  many  other 
things ;  he  too  often  converts  that  into  evil  which,  under  proper  guidance,  might  prove 
a  benefit. 

3409.  The  grape^  like  moit  of  our  fruits,  appears  to  hate  come  originally  from  the  mUder 
climates  of  Asia.  Palestine,  at  an  early  time,  abounded  in  vineyards,  and  the  manufac- 
ture of  wine  was  known  to  the  Hebrews ;  the  wines  of  Damascus  and  of  Lebanon  were 
celebrated.  But  it  does  hot  appear  that  the  vine  was  cultivated,  at  least  to  any  extent, 
in  ancient  Egypt ;  there  corn  was  produced  in  abundance,  and  from  it  the  Egyptians 
prepared  an  intoxicating  liquor,  probably  analogous  to  beer,  which  is  at  present  made 
in  many  parts  of  Africa.  Among  the  Greeks,  wine  was  a  favourite  beverage,  and  its 
virtues  have  been  highly  extolled  by  their  poets.  In  the  time  of  Homer,  the  wine  of 
Maronea,  in  Thrace,  was  made  of  great  strength ;  and  that  of  Cyprus,  Lesbos,  and  Ohio 
were  long  in  high  estimation,  and  were  exported  to  Rome.  The  cultivation  of  the  vine 
was  not  introduced  into  Italy  till  600  years  after  the  foundation  of  Rome ;  but  it  became 
afterward  an  object  of  diligent  attention  among  the  Romans,  and  we  find  ample  direc- 
tions in  their  writings  on  agriculture  for  their  management.  They  frequently  trained 
their  vines  on  lofty  trees  to  the  height  of  thirty  or  forty  feet,  from  an  idea  of  improving 
the  grapes,  although  in  modem  times  this  practice  is  condemned.  In  general,  the  pro- 
cesses for  the  manufacture  of  the  wines  used  by  the  common  people  probably  did  not 
differ  much  from  some  that  are  employed  at  present ;  the  fruit  was  collected,  bruised 
by  the  feet  or  sobjected  to  a  press,  and  fermented  much  in  the  same  manner  as  it  is  now. 

3410.  BtU  they  were  likewise  in  the  practice  of  preparing  richer  and  sometimes  more  dura- 
ble kinds  of  winCf  the  nature  of  which  has  given  rise  to  much  speculation.  Some  of  these 
wines,  and  the  manner  of  producing  them,  are  described  by  Pliny.  The  juice  of  the 
most  luscious  grapes  was  expressed,  and  kept  as  much  as  possible  from  the  contact  of 
the  extemalair,  by  which  the  fermentation  would  be  very  slight,  and  the  full  flavour 
of  the  fimit  preserved ;  and  in  some  cases  the  must  was  put  into  an  amphora  well  pitched 
and  sunk  in  a  pond  or  in  the  sea  for  a  month  or  more,  until  it  nearly  lost  all  tendency  to 
ferment,  and  was  then  in  a  state  between  a  sirup  and  wine.  Thej  also  prepared  a 
rich  wine,  called  passum,  from  the  juice  of  grapes  half  dried. 

3411.  Both  Greeht  and  Romans  were  in  the  habit  of  concentrating  that  wines  by  spontet- 
neous  evaporation  of  the  must,  or  by  boiling  it  till  it  was  reduced  to  one  half,  or  even  one 
third.  By  these  means  the  wine  was  brought  to  the  state  of  sirup,  and  required  to  be 
diluted  with  water  before  it  could  be  drunk.  Pliny  speaks  of  wines  as  thick  as  honeyi 
which  it  was  necessary  to  dissolve  in  warm  water,  and  filter.  The  inspissated  wines 
of  the  ancients,  obtained  from  rich  grapes,  may  be  regarded  as  corresponding  to  some 
modem  win^s,  called  vino  cotto,  which  are  prepared  by  boiling  must ;  and  the  practice 
of  boiling  the  juice  of  grapes  for  culinary  puiposes  is  common  at  this  time  in  France 
and  Italy. 

3412.  Some  of  these  ancient  toines  were  capable  of  being  preserved  for  a  very  long  timei 
and  Horace,  in  his  OdQs,  boasts  of  drinking  Falemian  wine  of  his  own  age ;  indeed, 
wines  of  a  hundred  years  old  seem  not  to  haVe  been  uncommon  among  the  luxurious 
citizens  of  ancient  Rome.  But  we  are  not  to  suppose  that  the  Falemian  and  similar 
wines  were  of  the  kind  which  had  been  boiled  to  a  sirapy  consistence,  since  this  pro- 
cess of  evaporation  is  not  necessary,  as  is  well  known,  to  their  being  preserved,  since 
some  of  the  Grerman  wines  have  been  kept  for  two  or  three  hundred  years ;  but  these 
very  old  wines  have  been  kept  so  long  more  for  curiosity  than  use. 

8413.  IndejKTtdenily  of  these  more  simple  preparations  of  wine  by  ihe  juice  of  the  grape 
alone,  the  anctents  were  fond  of  giving  their  wines  an  artificial  flavour ;  and  for  this  purpose 
they  introduced  not  only  honey,  aromatic  fmits,  leaves,  flowers,  and  seeds,  but  even 
pitch,  rosin,  and  turpentine.  However  extraordinary  this  taste  may  appear,  we  have 
abundant  instances  of  acquired  tastes  of  a  similar  kind  among  ourselves ;  and  traces  of 
this  practice  may  still  be  observed  in  modem  Greece,  where  wines  are  still  flavoured 
with  pitch.  The  origin  of  this  taste  may,  perhaps,  be  traced  in  the  necessity  they  were 
under  of  rendering  their  skins,  the  earliest  receptacles  for  wine,  impervious  by  means 
of  oils  and  resinous  substances,  a  practice  common  at  present,  and  likewise  of  cdating 
with  pitch,  instead  of  glazing,  their  large  earthen  vessels  in  which  wine  was  generally 
preserved,  casks  of  wood  being  seldom  used.  Few  of  the  ancient  wines  probably  con- 
tained much  alcohol ;  they  were  chiefly  esteemed  for  their  fine  flavour  and  swAetness ; 
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i&d,  when  these  qaalities  were  natnrally  wanting,  they  snpptied  the  defect  by  adding 
aromatic  substances.  But  of  all  the  ingredients  employed  in  preparing  these  mixed 
wines,  that  of  sea  water  is  the  most  singular ;  and  there  is  no  doubt  but  it  was  occa- 
aionally  used,  although  it  would  be  difllciut  to  reconcile  this  practice  to  modem  palates. 

3414.  Anoth^  practice  of  the  ancients  for  mellowing  those  wines  which  were  of  a  harsher 
quality  was  by  exposing  them  to  the  heat  of  the  sun,  or  placing  them  in  apartments 
warmed  by  flues,  called  yttfnana.  This  does  not  appear  to  diflTer  much  from  the  mfvfem 
method  of  improving  Madeira  by  keeping  it  in  a  hot-house,  or  in  the' vicinity  of  an  jren 
or  kitchen  fire,  to  produce  early  maturity.  The  Greeks,  in  particular,  surpassed  all  other 
nations  in  their  luscious  sweet  wines,  the  best  of  which  were  the  products  of  the  islands 
in  the  Ionian  and  iEgean  Seas,  where  the  fineness  of  the  clinuite  brought  the  grapes  to 
an  extraordinary  degree  of  perfection ;  among  others,  the  Lesbian  and  Chian  wines 
were  mnch  celebrated.  But,  besides  these  sweet  wines*  the  ancients  were  not  unac- 
quainted with  the  manufacture  of  dry  wines,  and,  in  some  degree,  with  the  sparkling  and 
frothy  kinds. 

3415.  All  attempts  have  been,  and  probably  ever  trill  be,  fruitless  in  endeavouring  to  dis- 
cover what  was  the  taste,  flavour,  or  even  the  colour  of  the  best  wines  of  the  ancients, 
80  as  to  compare  them  accurately  with  those  of  modem  date.  A  principal  difllculty  in 
the  description  of  the  qualities  of  various  wines  arises  from  the  imperfection  of  lan- 
guage, which  is  scarcely  capable  of  conveying  in  a  perfect  manner,  by  any  selection  of 
words,  the  flavours  peculiar  to  certain  wines.  It  is  trae  that  when  qualities  are  of  the 
ordinary  or  usual  kind,  they  may  be  nearly  discriminated  by  certain  expressions ;  thus, 
port  may  be  described  as  rough  or  astringent ;  Rhine  wines  as  sharp  or  tart ;  malmsey, 
bitter,  sweet,  &c.  But  no  terms  can  convey  an  accurate  idea  of  all  the  delicate  and 
nice  distinctions  which  the  palate  readily  perceives,  and  which  each  person  will  endeav- 
our to  express  in  such  language  as  appears  to  him  fittest  for  the  purpose,  but  which 
will  seldom  be  found  to  convey  any  other  than  ideas  extremely  vague.  It  is  probable, 
from  the  descriptions,  that  some  of  the  wines  of  ancient  Greece  were  not  unlike  those 
made  in  that  country  in  the  present  day.  Others  are  supposed  to  have  resembled  the 
sweet,  luscious  wines  of  the  south  of  Europe,  as  those  of  Malaga ;  and  Dr.  Hendorsoc 
considers  it  as  highly  probable  that  the  Faleraian  wine  had  the  strongest  analogies  with 
our  sherry  and  Madeira. 

Sect.  III. — MANVFicTtiBB  of  British  or  domxbtio  wimb. 
ScBSBOT.  J. — Wine  from  British  Grapes. 


fnit 
properi 

Yourable  to  the  successful  cultivation  of  the  vine,  and  a  general  impression  prevails 
that  it  is  too  cold  for  this  purpose.  Still  it  would  be  interesting  to  ascertain  with  ac- 
curacy how  far  art  can,  in  this  as  well  as  in  many  other  cases,  overcome  the  difficulty 
which  nature  has  placed  before  us.  yarious  kinds  of  what  are  called  home-made  wines 
are  annually  produced  in  England  from  grapes,  and  likewise  from  other  native  fruits; 
and  although  it  is  not  possible  by  any  management  to  render  the  latter  equal  to  grape 
wine,  yet  they  are  extremely  capable  of  improvement  by  a  judicious  mode  of  manu- 
facture. 

3417.  Chrape  'mne  being  the  standard  of  perfection  for  vinous  fluids^  the  nearer  approach 
that  is  made  to  it  in  the  fabrication  of  any  other  wine,  the  better  it  must  be.  It  is  es- 
sential, therefore,  that  the  maker  of  domestic  wines  should  first  understand  clearly  the 
principles  of  preparing  that  procured  from  the  vine  ;  and  with  this  view  we  shall  lay 
down  the  best  rales  drawn  from  successful  experiments  and  the  theoretical  opinions  of 
those  scientific  men  who  have  devoted  much  attention  to  the  subject. 

History  of  British  Wine. 

3418.  The  grape  not  being  indigenous  to  Britain,  wine  was  probably  unknown  to  its 
inhabitants  previous  to  the  Roman  conquest,  except  it  had  been  brought  by  the  Phoeni- 
eians,  who  are  said  to  have  planted  the  vine  in  some  of  the  Mediterranean  islands.  It 
is  supposed  that  it  was  only  towards  the  latter  term  of  the  Roman  power  in  this  island 
that  the  vine  was  properly  cultivated  here. 

3419.  We  are  informed  that  about  A.D.  85  vineyards  in  Italy  had  so  mnch  increased 
that  agriculture  was  neglected,  in  consequence  of  which  Domitian  prohibited  planting 
any  more ;  and  that  it  was  upon  the  removal  of  this  edict  by  Probus,  A.D.  280,  the  cul- 
tivation of  this  plant  was  extended  to  Great  Britain,  as  well  as  the  northern  parts  o' 
Gaul  and  the  banks  of  the  Rhine.  However  this  may  be,  and  whether  or  not  the  Re- 
man nobility  of  Britain  were  obliged  at  first  to  import  their  wine,  it  is  probable  that 
vines  grew  in  England  at  the  time  of  its  invasion  by  the  Anglo-Saxons ;  for  Bede  the 
nistorian  informa  ua  that  there  were  several  vineyards  here  in  his  time,  A.D.  731. 

3420.  At  the  time  of  the  Norman  conquest,  it  is  certain  that  the  culture  of  the  vino 
tad  made  some  progress  in  Britain  •  for,  in  Domesday  Book,  mention  is  made  cf  via^ 
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jwads  eight-and-thifty  times,  as  weU  as  of  orchards  and.  gftidens:  there  was  pnotiat 
■Westminster,  another  at  Ware. in  Hereford,  an4  even  Hol|>ourne  had  its  vioeyard  ,))e- 
ioogJDg  to  the  Bishop,  of  £ly.  .We  find  a  record  that  there  was  an  enclosure  aDaong.Uie 
lands  of.  Suien  in  Essex  ofsixajpents^whichfin  good  seasons  yielded  twenty  nuiaei 
(hogsheads)  of  wine.  The  Isle  of  £Iy  was  denominated  L*I»U  £u  Vigne*  by  the.  f^dr* 
XDaos»  and  the  Bishops  of  Ely,  shortly  af^r  the  conquest,  received  annually  three  .or 
fi)ur  tuns  rof  wine  as  the  tithes  of  the  vines  in  his  diocess.  Jn  the  arcfiiye?  of  0ie 
church  .of  Ely  there,  is  preserved  an  account  of  the  produce  of  a  vineyard  for  two, or 
three  years;  even  the  number  of  bushels  of  grapes  sold  is  recorded,  as  also  tlie  v^Iue 
of  the  wine;,  and  an  unfavpuiiable  year  is  mentioned  in  which  no  wine  was  n^^de,  hat 
only  veijuice. 

Bede  deseribes  the  domain  of  Thomey,  in  the  Isle  of  Ely,  to  be  an  earthly  paradise, 
and  observes  that  <*  it  ia«o  fully  culjtivated  that  no  portion  of  the  soil  is  lell  unoccupied 
Oa.the  one  handi  it  may  he  seen  tliickly  studded  with  apple-trees ;  on  the  other,  covered 
with  vines,  which  either  trail  along  the  ground,  or  are  trained  on  high,  and  support  on 
poles." 

iSA2U  The  essay*  of  Mr.  Pegge  in  the  Archnoloigia,  with  the  subsequent  controyer- 
liea  which  origiottted  in  the.  opposition  of  Mr.  Daioe^  Barringtoq,  have  established  be- 
rood  doubt  the  fact  that,  vineyarda  were  attached  to  the  more  considerable  monasteries 
tf  Britein,  at  least,  in  the  sopthern  parts  of  ^he  kingdom,  for  the  purpose  of  ^laking  wine. 
These  establishments  r were  generally  placed  in  fertile  and  .well^sheltered  valley?,  where 
the  choicest  exposures  of  the  vinemu^ht  be  fopnd,;  and  the  monks  possessing  ^u^t;  of 
the  learning  andkoowledge  of  these  times,  they  were,  no  doubt,  familiar  with  the  (lest 
modes  of.  culture  of  this  favourite  plant,  as  we  find  they  were  of  other  vegetable  prpduo- 
tions,jnany  of  .them  being  ioreigner?  from  ^aly  and  France.  ^  .Numerous  examples  are 
upon  record  of  ^he  vioeyjMrds  attaoiied  to  the  .abbeys  abou^,  this  period:  according  to 
Somner,, Canterbury  Qhurch.and,Su  Augustine's  Ah^y  were  possessed  of  .numerous 
vineyards ;  and  the  Bishop  pi*  Rochester  made  wine,  a  preseQl;  of  which  he  sent  to  £d- 
wani  II. .  The  rolls  of  the  Exchequer  contain  an  account  of  certain  expenses  incurred 
for  the.  royal,  vineyard  at  Rockingham ;  and,  if  we  credit  William  of  Malmsbury,  large 
tracts  of  country  in  various  parts  of  England  produced  excellent  wine  in  the  twe^ih 
century,  particularly  the  vale  of  Gloucester,  where  a  sweet,  palatable  wine,  Jittle  infe- 
rior  to  that  of  France,  was  made  in  abundance.  Indeed,  in  this  place  grapes  grow  with 
great  luxuriance  in  the  present  day,  and  without  doubt  could  be  raised  in  great  plenty 
by  proper  care.  We  are  told  by  Stowe  of  the  yearly  account  of  the  wine  produced  from 
grapes  grown  in  the  little  park  at  Windsor  in  the  .time  of  Richavd  II.,  part  of  !^hich  was 
used  in  the  king's  housei.and.the  rest  sold. 

3422.  It  is  possible  that  some  of  these  vineyards  b,^longing  to. wealthy  indjividiiale 
might  be  kept  as  much  for  amusement  as  profit ;  but  8t^l  wq  baye  abundance  of  prpof 
that  wine  \tas  formerly  xaade  in  Engli^nd  in  considerable  quantity.,  Foreign  wine  was, 
however,  imported. into  the  country  at  an  early  period ;  and  as  it  could  be  ha^  of  .iiai^ch 
better  quality  from  abroad,  and  perhaps  often  at  less  expense,  thanjvben  produce^,  in 
the  island,  it  is  not  likely  that  the  supply  of  the  la^er  was  ever  suo^lcient  for  the  con- 
sumption of  the  country.;  and  it  is  probable  tliat  the  uncertainty  of  t^e  climate  formed  a 
considerable  impediijnent  to  the  culture  of  the  vine,  which  limited  the  use  of  this  bever- 
age to  the  wealthier  classes.  But  notwithstanding  this,  enough  was  raised  to  render 
the  cultivation  of  the  wine  an  object  of  study,  until,  tl^e. acquisition  of  French  provin- 
ces, under  Henry  IIX.  and  Edward. III.,  gave  a  taste  for. the  wines  pf  that  country, and 
rendered  them  so  cheap  as  to  occasion  a  neglect  of  our  native  ,wine^,  which  >Yere  anal- 
ogous to  those  of  the  Rhine. 

8423.  In  the  year  ,1273, 15846  iunf  of  foreign  ynne  were  brought  io  Engkmd,  .paying  one 
penny  per  tun  duty,  of  which  London  imported  3799  tans ;  Southampton  aM  Ports* 
mouth,  3147 ;  and  Sandwich,  then  a  great  seaport,  1900.  At  that  period  wine  was  very 
plentiful  in  the  houses  of  the  nobility  and  gentry ;  and  so  cheap  were  French  wines, 
that  in  the  reign  of  Ueory  VIII.  they  were.sold  ateightpence  a  gallon. 

S4^.  Thet  chrmtidern  ^  4i4  .Um€,cfmifUin,  that  ihit  /^ndance  of  foreign  aoiiut  eauted  thi 
first  fugUet  (/.  ^  £^itf^.9«R^ar<{«y  which  was, completed  b|r  the  dissolution  of  the 
monasteries.  Jt  was  not  only  in,£ngland»  but  in  other. countries*  as  in  France,  th^t  the 
cultivation  of  the  vine  was  more  attended  to  by  the  clergy,  who  were  at  one  time  al- 
most thoisole  depoaitariea  of  learning,  end  had  nMieh  leisure  and,  opportunity  for  obser- 
Yation  and  study,  i  Qn  the  lands  of  the  rich  monaeteries  were  to  be  found  .the  cboicost 
^wths  ef  thetvlne^  the;^uality  rather, than  the  quantity  of  the  vintage  being  the  object 
la  request.  No  yains  were  spared  in  the  iroprovemeot  of  the. soil,  and  in  the  dressing 
aod  mttnagemeat  of  .the  vineiflnd.  the  fermentatioe  of  the  juice. .  When  eccleaiasttcal 
domaine  in  France  paased(into  the  hands  of  layDief(,.the  same  assiduity. and  skill  were 
not  shown  in  theciiUivation«of  the  vine,  and  io  the  hands  of  wtnermanofacturers  quan- 
tity Was  preferred  fto  the  ifuality  pf  the  .produce^  It  is<  a  /act  that  at  ttua  ^y  many  of 
the^jbest  vineyanis  in  Fnneeare  aD.thA  aitas  oif.ia^.thajt  iQace:JheJonged  to. the  men 
Mteries 
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But,  in  order  to  cover  ibe  haishtiess  Which  belonged  to tte*ffiMter  ^vt^fithe*  wines 
»f  Ifaat  period,  it  wtos  usoaito  mix  wRhthem^arioua  'tarwoeto  and.spiMS,  and  a  aoi«of 
liquid  called  pmcnti  were  eottpourtdfid,  not  very  unlike  aome  otfithe  liqoeani  of  the  pres- 
ent day,  served  at  feasts  and  em^rtainnienta,  as  eRqoisite  hiznries.  OPtliis  hind  «v«a 
the  YpocrM€t  prepared,  when  '^/of  ibrdr;  with  wine,  gynger,  synamon^gvayiies,  augoiir, 
and  turesoil ;  and  when  for  ttnufH  vepuUt  of  wine,. gynger,  oaneli,  longe  pepper,  and 
clarified  honey."  Clarry  waa  a  sihiilar  miietttre  of  wine,  honeyi  and  some  epioes  ^  and 
the  Biakof  of  out  days,  made  of  wine,-oi«ige8,  and  sugar,  is  probaUy  a  remnant  of 'these 
ancient  beverages.  The  taste  for  sweet  wines' was  considerable,  and  we  find  that-ihf 
malmseys  of  Candia  aod  the  rich  wines  of  Greece  and  .Spain  were  much' in  request. 

84^.  In  th€  time  of  Qtteett  EUzabeth  no  Utw  thanMtV'oix  kindo  of  foreign  winoo  iMfi4m 
ported,  French,  Italhin,  Spanish,  Canary,  Cyprus,  Miamisey,  dee.  f  and  thi»  profusion  dis- 
played on  tbe  table  was  not  confined  to  England,  but  was  seen  in'Seotland  also. 

Most  probably  ibe  distolntion  of  political  bonds  between  England  and  the  >Pi«Befa 
provinces  which  ^fae  lost  might  have  diminished  the  facility  of  importation,  and  thveon- 
•sumption  of  Bordeaux  wine  *;  we  *6nd  that  afterward  the  strong  wtaes  of  Spain  oamo  mOre 
into  use,  and  early  in  the  siiteenth  century -they  bad  almost  aupenleded  thcmiMer 
growths  of  France.  In  the  reign  of  Elizabeth  and  James  I.  "your  mkAwus  tbe'^Iy 
drink;"  and  there  has  been  much  diversity  of  opinion  as  to  the  class  of  wmes> those 
called  sacks  belonged.  It  appears  that  the  name  was  okigmally  applied '  to  certain  white 
wities  of  Spain,  and  was  a  corrbption  of  eeck,  or  sety  itlgnifying  a  diy  wine.  The  origi- 
nal sack  was  probably  not  mifike  sherry ;  and  this  name  oame  i^rwwd  to  include -aim- 
ilar  wines,  as  those  of  Malaga  and  the  Canaries,  with  malmseys  and  other  sweet  wines, 
which  probably  had  at  that  time  the  iteme  charaoler  by  which  they  are  at  present  dis- 
tinguished. '  But  although  thes6  Wines  were  held  hi  the  {greatest  estiihatioa,  the  light 
wides  of  France  and  the  Rhine' were  stiU  much  iti  us^,  until  all  commetoial  ioterooittse 
with  France  ceased  during  the  Ibng  wftrs  with  Louis  XIV.,  which  gave  rise  to  ther  fntto- 
duction  of  the  Wines  of  FMogal,  the  history  of  which  we*  have  already  given  when -de- 
ai^bing  the  wines  of  that  coimtry.  Nevertheless,  the  cultivation  of  the  vine  was  oen- 
tinned  in  England  during  the  rei^n  of  Queen  EKzaabeth  y  and  Bafnaby>bas  pohited'Oot 
the  vineyards  of  Lord  Cobham  and  Willienus  of  Thames  as  emlndntly  productive. 

8426.  About  the  end  of  tkefifttenlh  century  agrieiUture  wom  mote  ^UkriUd  to,  and  malt*  be- 
came more  plentifhl ;  the  bop  was  likewise  introduced  into  the  colintry,whlohi  gave  rise 
to  a  great  improvement  in  the  ale,  and  rendered  it  a  beverage  acpeeeaible-  to  the  peeple 
generally.  From  this,  (^nd  the  hi^fh  duties  laid  on  wine,  the:  Use  of  the 'latter  graduiliy 
dedhned,  and  inalt  liquors  werb  more  lised. 

34S7.  We  Kaveeefferal  uteUtJatUhenticated  acemmtM  ofvfine  lutoingheen^naio  in  -EngUmd  at 
a  period  not  very  far  back.  In  the  **  Museum  Rusticum"  it  is  stated  that  at  Arundel  Gas- 
tie  in  Sussex,  the  Duke  of  Norfolk  had  a  vinetyard  which  annually  yielded  considerable 
quantities  Of  wine ;  of  Which  there'  were  in  his  grace^s.eellan  iti  lT6S,«bove  sixty  pipes 
of  wine  resembfing  Burgundy.  Bradley  informs  us  that  Waiver,  a  gentleiMn  of  Hoiher- 
hithe,  made  good  vrine  fnim  his  own  vineyards.  Switzer  mentiens  several  nstanoes, 
and,  among  others,  that  of  Rocque,  of  Walthum  Green,  who  made  wine  for  thirty  years 
fniih  a  vineyard  he  had  phinted  in  a  common  field  garden.  Hanbury  and  Hales  confirm 
these  accounts,  and  cite  others.  It  is  said  that  Dr.  Ralph  Bathnrst,  President  of  Tiinity 
College,  Oxford,  made  as  good  claret  in  1605  <*  as^couM  be  wished  for.*' 

But  the  best  account  we  have  of  an  English  vineyani  of  modem  times  is  that  by^Sir 
E.  Barry,  the  author  of  a  work  on  wines,  in  whi<^  he  describes  a  very  productive  i>ne 
formed  by  the  Hon.  Charles  Hamilton,  at  Painshill  in  Surry,  about  sixty  years  ago,  Horn 
which  excellent  wine  was  made.  We  shall  give  the  whole  account  as  an  authentic  doc- 
ument when  we  treat  of  the' practice  of  making  English  grape  wine.  Besides  thos&«x- 
am  pies  on  a  great  scale,  abundant  instances  occur  at  present  where  individuals  have 
made  for  their  fomihes,  and  firom  their  own  grape^,«Wine  equal  to  the  generality  of  im 
ported  table  wines,  and  at  less  than  one  third  of  the  expense. 

8438.  TMe  cultivation  of  the  vine  in  Britain,  though  at  prewnt  eetrti^  to  a^  kigkdagrte  of 
perfection  in  hot-houses  for  table  fruit  by  the  profeeaed  gardentr,  t  as  been  much'  less  attend 
3d  to  for  the  purpose  of  making  wine  than  might  be  expected  fronrf  whatweliave  stated 
of  tbe  history  of  British  wine.  Mr,  Hoare,  to  whom  we  are*  indebted  for  an  excellent 
work  on  the  "  Cultivation  of  the  Grape-vme,**  and  to  which  we' refer  the  naderwho 
wishes  to  attempt  it,  observes  that  **  vines  are  now  cultivated  in  thiseduiitry  only  tmder 
ghiss,  upon  the  roofs  of  buildings,  ami  hgatnst  walls.  The  e^tpense  of  grDWiii|f<Jthe 
grapes  under  glass  is  such  as  obviously  to  plaeetbat  method  out  of  the  reach  of  the  ttiass 
of  the  people ;  and  Vineyard  cuHure,  now  that  it  has  fallen  into  disuse,  Is,  perhaps;:  oon- 
siderpd  so  much  in  the  light  of  a  commeicial  specnlatioa^  thuf  tho^e  whopossei^S'the 
means  of  practising  it  are  deterred  from  employing  them,  from  an  apprehemuoo  that4he 
risk  and  uncertainty  attending  it  would  prove  more  than  sufficient  to  counterbalance  its 
advantages.  But  the  cultiviition  of  vines  On  open  walls  being  free  from  these  and  all 
other  objections,  pVesent^  an  aMvantaA(eo(ls  tdethod  of  producing 'grapes,  which  mit^  be 
embraced  by  every  person  "whohtoaC  bis  icomniand  a^ufllclent  uumberof  sifuatrefeet  of 
the  surface  of  a  wall.*' 
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9429.  //  hoB  ieen  suppoaed  that  the  establuhed  fact  of  tntmenus  vineyards  having  Jarmeny 
existed  in  England  demonstratte  that  our  climate  has  deteriorated;  but  this  opinion  is  wholly 
without /oandation :  on  the  contrary,  there  is  great  reason  for  belieTing  that  the  ^limate 
of  £arope  has  for  several  centuries  past  been  rather  in  a  state  of  amelioraUon,  from  the 
clearing  of  woods,  drainhig  of  marshes,  and  agricultural  improyements.  It  mast  be  ad- 
mitted, however,  that,  from  the  uncertainty  of  our  climate,  such  crops  would  be  liable  to 
occasional  failures ;  and,  indeed,  by  the  records  of  Ely  it  appears  that  this  was  formerly 
he  case.  With  what  advantage  the  manufacture  of  domestic  wine  from  grapes 
could  be  carried  on  to  a  considerable  extent  in  this  kingdom  is  a  subject  that  does  not 
belong  to  our  objects  to  inquire  into ;  and,  indeed^  no  accurate  judgment  could  be  formed 
without  some  direct  experiments ;  but  that  this  is  perfectly  practicable  on  a  small  scale 
for  domestic  use,  and  with  manifest  advantage  with  a  view  to  economy,  there  is  abun- 
dance of  proof.  Enough  is  already  known  to  demonstrate  the  complete  practicability  of 
producing  wine  for  the  table  equal  to  ordinary  Champagne,  and  some  of  the  Moselle  and 
Rhenish  wines  of  the  second  and  third  classes,  at  less  than  a  half,  or  perhaps  one  third 
of  the  price  now  paid  for  them,  with  the  advantage  of  being  entirely  free' from  adoltera-' 
tion ;  whereas  a  great  part  of  the  cheap  wines  called  foreign  are  compositions  of  the 
vilest  description. 

3490.  Btit  the  practice  of  making  vnne  from  grapes  in  England  is  far  from  being  exthut. 
The  cottagers  in  Sussex  are  in  the  habit  of  making  wine,  almost  annually,  from  the  prod- 
uce of  vines  trained  on  the  walls  of  their  houses.  Many  individuals  through  various 
parts  of  the  southern  counties,  and  even  as  far  north  as  Derbyshire,  practice  the  same 
with  success. 

9491.  The  sorts  of  grapes  best  adapted  for  the  culture  on  oven  toalls  are,  according  to  Mr. 
Hoare,  the  black  Hamburgh,  the  black  Prince,  the  black  Muscadine,  Miller's  Burgundy, 
the  Esperione,  the  Claret  grs^,  the  black  Frontignan,  the  grizzly  Frontignan,  the  white 
Frontignan,  the  white  Muscadine,  the  Malmsey  Muscadine,  and  the  white  sweet  water. 
It  would  not  be  prudent  to  try  any  foreign  kinds  that  have  not  been  acclimated. 

9432.  The  vine  is  easily  cultivated ;  and  no  fruit-tree  grown  in  this  country  can  be  de- 
pended upon  with  more  certainty  for  a  full  crop,  or  that  will  yield  a  more  ample  return, 
than  a  vine  judiciously  trained  on  an  open  wall ;  but  Mr.  Hoare  observes  that  an  erro- 
■neous  idea  prevails  that  a  single  vine  requires  for  its  training  a  large  portion  of  walling ; 
whereas  this  opinion  has  arisen  from  the  general  defective  method  of  pruning  and  man- 
aging that  plant,  whereby  the  wood  is  suffered,  and,  indeed,  encourajged,  to  extend  itself 
beyond  the  capability  of  its  fruit-bearing  powers.  The  pruning-knife  ought  to  be  more 
used,  whereas  vine^  are  usually  allowed  to  load  themselves  with  more  A-uit  than  they 
can  mature ;  and  when  that  is  the  case  their  strength  becomes  exhausted,  and  the  fruit 
is  of  little  value. 

One  of  the  principal  causes  of  failure  in  this  country  is  the  neglect  of  a  proper  soil : 
that  generally  employed  has  too  great  depth  of  mould,  in  which  the  roots  of  the  vine  are 
suffered  to  run,  enticing  them  to  raise  too  much  moisture,  by  which  the  vegetation  is 
carried  on  too  late  ia  the  autumn,  so  as  to  delay  the  ripening  process  until  the  sun  baa 
lost  too  much  of  its  power.  The  soil  should  be  loamy,  and  not  above  eighteen  inches 
dbep.  The  subsoil  should  be  of  dry  materials,  containing  stones,  brickbats,  lumps  of  old 
mortar,  broken  pottery,  oyster  shells,  and  similar  things.  Soils  that  retain  wet  are  inju- 
rious. All  animal  matters  may  serve  for  manure,  but  these  are  best  formed  into  com- 
posts by  mixing  them  with  road  sweepings,  sand,  gravel,  and  broken  bones.  Though  the 
vines  of  Champagne  grow  upon  chalky  soils,  yet  these  are  not  so  good  as  those  just 
mentioned  for  wines  that  are  to  keep  long. 

Walls  are  best  of  brick :  dark  flint  walls  retain  more  heat,  but  are  more  uneven.  The 
best  aspects  are  those  that  are  southerly ;  when  the  aspect  partakes  of  the  north,  it  is 
unfit    Shelter  is  essential  as  well  as  aspect,  wind  being  very  pernicious. 

3493.  In  planting  a  vineyard  in  England,  care  should  be  taken  to  select  the  kind  of  soil 
most  suitable  to  the  vine,  as  well  as  such  an  exposure  as  consists  of  southern  slopes ; 
and  much  would  depend  upon  obtaining  the  proper  varieties  of  vines.  The  sorts  plant- 
ed at  Painshill,  where  so  successful  an  experiment  was  made,  as  well  as  those  most 
commonly  used  on  the  Continent,  are  the  Burgundy,  or  large  black  cluster,  and  the 
miller's  grape,  or  small  black  cluster;  but  the  grapes  which  produce  the  sweet  wines, 
as  the  Constantia,  malmsey,  and  Madeira,  are  varieties  of  the  Chasselas  or  Muscadine, 
which  is  one  of  the  oldest  and  most  common  of  our  grapes.  Professor  Martyn  recom- 
mends that  in  an  EnglSh  vineyard  the  vines  should  1^  trained  very  near  the  ground,  he 
having  found  that  by  this  method  of  training  the  grapes  were  much  increased  in  size, 
and  alBO  ripened  earlier.  This  method  is  successfully  pursued  in  the  north  of  France. 
Bnt  in  this  country  it  is,  perhaps,  in  peculiaify  favourable  situations  only  that  vineyarda 
wiU  succeed. 

Practical  Dirultonsfor  mamng  Wine  from  Brituh  Grapes. 

3434.  We  owe  to  the  late  Dr.  Maeculloch  the  Jirst  and  almost  the  only  attempt  to  rescue  the 
hraneh  of  domestic  economy  from  the  de<n^ded  state  into  which  it  had  fallen.    From  his 
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jbemical  and  olber  knowledAe,  he  w aa  enunenttf  quatified  to  do  it  joatko,  and  in  Ua  la- 
ninoua  essay  he  has  pointed  oat  the  scientific  prineiplea  upon  whidi  the  whole  depends, 
^'resenting  the  phiJosophy  of  the  subject.  He  haa  diatinotly  expreaaed  hia  opinion  that 
«*  wines  not  to  be  distioguished  from  some  of  those  of  foreign  growth  can,  in  thia  oouo- 
Cry,  be  made  from  grapes,  and  at  a  moderate  expense ;  and  that  the  aaooeaa  of  thia  pro- 
cess is  little,  if  at  all,  affected  by  the  uncertainty  which  attenda  the  npening  the  grape 
m  oar  climate."  He  adds  that  *Mt  is  not  too  much  to  say  that  the  vae  of  thia  fruit  ia 
calculated  to  aupersede  that  of  all  othera  for  wine,  and  that  ita  prodnee  ia  aUnoat  the 
only  apecies  of  domestic  wine  which  is  worthy  of  serious  attention." 

3436.  It  is  necesaaiy  to  observe  thai,  in  thus  speaking  of  the  poaaibility  of  imitatmg 
auccessfuily  wines  of  foreign  growth.  Dr.  Maocniloch  alludea  only  to  the  light  white 
wines  of  France  and. Germany,  for  he  admits  that  it  would  be  vain  to  attempt  the  nmii- 
ttfacture  of  such  as  the  rich,  highly-flavoured  Burgundy,  or  streog  heavy  wines  like  Port, 
Sheny,  Madeira,  dsc. 

3436.  We  kau  staUd  that  the  mode  ^proeeeding  imiiuikmgwine  mmtt  depend  pttrily  upon 
the  close  of  wine  to  be  prodtteed ;  whether  it  ia  to  be  brisk,  d^r,  or  sweet,  and  no  direotioaa 
can  be  given  of  any  use  that  do  not  take  thia  into  conaideration,  aa  upon  thia  moat  de- 
pend the  proportions  of  those  principles  which  are  to  form  the  wine,  aacoharine  matter, 
ferment,  tarur,  and  water ;  and  in  tbeae  mnat  be  taken  into  aceoont,  likewise,  the  con- 
dition of  the  grapes,  whether  immature,  or  ripe  and  sweet. 

3437.  It  may  be  convenient  to  the  reader,  who  ia  auppoaed  to  have  pemaed  tne  pre- 
vious articles  on  fermentation,  and  the  sketch  of  the  general  theoiy  of  wihe-makiag,  to 
remind  him  that  to  produce  a  eweet  wine  it  is  neeeaaary  that  there  ahonld  be  more 
saccharine  matter  in  the  must  than  the  ferment  oan  act  upon  and  decompoae ;  oonae- 
quently,  some  of  it  remains  in  solotion  in  the  wine,  being  the  cause  of  its  sweetness. 
In  dry  wines  the  sugar  and  ferment  have  been  so  exactly  balanced  that  both  have  been 
entirely  decomposed  by  acting  on  each  other  during  the  fermentation,  which  has  been 
earned  on  to  it5  utmost  limit.  In  brisk  wines  the  fermentation  has  been  interrupted 
«  little  before  it  waa  completed  by  putting  the  wine  into  bottles,  in  which  a  slow  fer- 
mentation goes  (in,  prcducing  carbonic  acid  gas  ready  to  escape  with  violence  on  un- 
corking  *he  bottl\9.  It  is,  therefore,  in  the  power  of  the  operator  to  produce  what 
cfaua  he  i\iakB  proper  by  managing  the  process  accordingly. 

8438.  A  is  the  uinal  dtfeet  cfgrapee  grown  in  our  elinuUe  to  he  defietent  is  sugar,  and  t^ 
sihownd  in  ike  fermenting  prinei^.  This  is  sometimes  the  case  even  in  the  wine  cou»> 
tries,  and  there  experience  has  taught  to  correct  this  defect  when  it  occurs,  by  the 
addition  of  sugar,  of  honey,  or  of  sweet  must  evaporated  by  boiling  until  it  has  become 
a  thick  saccharine  fluid.  With  us  sugar  is  the  substance  employed  for  this  purpose. 
It  is  obvious  that  the  atrength  of  the  wine  must  depend  upon  the  quantity  of  sugar  in 
the  must,  or,  rather,  the  quantity  decomposed  tn  consequence  of  fermentation.  But 
there  is  a  limit  to  the  addition  of  sugar:  if  too  much  is  added,  the  ferment  will  not  be 
eufficient  to  convert  it  into  alcohol,  and  the  overpkis  will  remain  in  the  wine,  merely 
rendering  it  sweet ;  the  water  win,  likewise,  then  be  in  too  small  proportion,  and  the 
must  will  be  too  thick  to  ferment  readily.  But  the  whole  of  the  augar  is  seldom  decom- 
posed during  the  first  stages  of  fermentation ;  a  portion  is  frequentty  atta<Aed  to  the 
wine,  even  those  oonsidered  dry,  long  after  they  are  put  into  casks,  and  even  after  they 
are  bottled.  It  is  onb  by  the  slow  fermentation  in  casks  and  bottles,  a  process  that 
often  requires  years  for  its  completion,  that  the  sugar  is  entirely  changed  into  alcohol 
and  combined  with  the  oUier  ingredients  of  the  wine. 

8439.  To  make  a  hrisk  wine  resembling  Champafu,  the  grapes  may  be  used  in  any  atage 
•f  raaturi^  ia  which  they  are  most  convemeatiy  obtained.  Those  of  difihrent  degrees 
of  maturation  may  even  be  mixed  together,  nor  is  it  requisite  to  attend  to  the  selection 
of  any  particular  variety.  It  is  rarely,  indeed,  that  we  are  allowed  an^  choice  in  thia 
matter.  It  is  a  great  advantage,  which  affords  greater  fecility  in  making  thia- kind  of 
wine,  that  it  is  not  essential  that  the  whole,  or,  indeed,  aay  of  the  fruit  should  be  ripe. 

(Jnripe  grapes  will,  in  general,  be  found  equal,  if  not  superior,  to  those  which  are 
ripe  ;  for,  though  the  former  are  deficient  in  saccharine  matter,  the  latter,  with  us,  has 
aeldem  a  great  deal.  Thougli  our  ordinary  grapes,  with  the  exception  of  those  raised 
in  hot-homes,  are  deficient  in  sweetness,  &is  defect  can  be  supplied  by  the  addition 
«f  sugar  to  the  must :  the  fermenting  principle  and  the  tartar  are  therefore  of  more 
value,  which  dimtnish  with  the  maturity  of  the  fruit  The  price  of  rijpe  fruit,  also,  is 
higher.  The  skins  and  stalks  of  the  grapes  may  be  subjected  to  the  fermentation,  oi 
not :  in  making  Champagne  they  are  better  separated ;  keeping  them  in  will  give  an 
austerity  which  in  some  other  wines  is  desirable :  the  seeds  should  not  be  bruised.  In 
general,  it  will  be  preferable  to  wait  till  the  grapea  exhibit  the  first  tendency  to  ripen, 
or  till  the  advance  of  the  cold  sesson  shows  that  no  farther  ripening  can  be  expected : 
hot  a  smell  proportion  of  crude  grapes  is  useftxl :  and  where  the  vine  is  largely  cultiva- 
ted, fruit  for  this  purpose  may  be  obtained  from  the  thinning  usually  practised. 

3440.  The  method  of  bruising  the  grapes  to  extract  the  juice  is,  in  many  parts  of  Mm  . 
Continent,  extreoaely  imperfect:  treading  with  the  feet  efifecta  it  very  unequally.    A 
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press  of  some  kind  is  preferable,  and  it  should  be  one  of  considerable  power,  to  eitraet 
perfectly  the  tartrate,  which  lies  mostly  in  the  skin.  In  the  wine  countries  the  very 
best  wine  is  sometimes  made  from  jnice  obtained  with  scarcely  any  pressure  :  this,  in 
Italy,  is  called  tfino  virgme.  In  England  the  quantity  employed  and  the  state  of  the  fruit 
will  render  this  impracticable. 

3441.  It  is  essential  to  the  success  of  the  fermentation  that  the  water  should  b« 
added  in  the  right  proportion,  in  order  that  the  fluidity  of  the  must  may  be  sufficient 
When  Champagne  is  intended,  there  should  be  equal  quantities  of  water  and  grape 
joice. 

8442.  The  proportion  of  sugar  added  to  the  must  will,  in  some  degree,  determine  the 
strength  of  the  wine.  Two  pounds  of  sugar  to  a  gallon  of  the  mixture  will  yield  a  light 
wine  of  no  great  durability,  resembling  the  lighter  sorts  of  Champagne  ;  and  three 
pounds  of  sugar  will  give  a  strength  equal  to  the  best  sorts.  Sugar  from  the  cane  is 
not  exactly  of  the  same  species  as  that  from  the  grape,  as  we  have  shown  in  another 
place ;  but  this  diflSsrence  is  not  appreciable  in  the  spirit  produced  from  each  of  them 
Yeast  is  not  necessary ;  but  it  is  too  common  to  add  it.  The  phenomena  of  fermenta- 
tion having  been  amply  described  in  previous  parts  of  this  work,  we  need  not  repeat 
what  has  been  said. 

8143.  For  brisk  wine  the  must  should  be  put  into  the  cask  at  once,  as  the  fermenta 
tion  there  will  be  sufficient.    The  best  temperature  is  about  62^'.    The  time  employed 
in  the  fermentation  must  depend  upon  a  variety  of  circumstances,  as  the  weather,  the 
composition  of  the  must,  and  the  sort  of  wine  to  be  made ;  of  course,  it  must  be  regu- 
lated by  a  knowledge  of  general  principles  and  experience. 

tM4.  The  practice  fijUowed  in  France  it  deecribed  m  follows :  "  The  fennentiitioa  will  tomeiimee  not  benn 
■D  aoon  9M  mii^t  be  expected,  but  the  oporatofr  mate  not  be  impetient ;  it  will  not  fiaallj  be  leee  eflTectaalbe- 
caoM  it  has  been  more  tedious ;  and  increasing  the  temperature  a  little  will  generally  produce  a  oomnenoe* 
ment,  and  continue  it.  If  the  fermentation  should  be  too  languid  during  its  progress,  it  may  be  increased  bj  agi- 
tating the  cask,  or  by  omitting  to  replenish  it  to  the  bung,  so  that  the  scum  or  head  may  be  oompellod  to  remain 
in  itM  hquor.  The  first  fermentation  in  the  casks  is  violent,  and  the  discharge  of  the  yeast  is  enconraged  for 
ten  or  twelTo  days  br  keeping  them  full  to  the  bong-hole ;  it  then  becomes  more  moderate  when  the  bui^  ■ 
put  down,  and  a  ginuet  hole  fitted  with  a  spile  is  made  by  the  side  of  it.  When  the  cask  is  thus  closed,  the 
▼ent-hole  is  opened  erery  day  or  two,  accoraing  to  the  state  of  the  fermentation,  for  a  space  of  eight  or  ten 
days,  to  allow  tho  carbonic  acid  to  eecapor   When  this  state  is  passed,  fresh  wine  reeerred  for  the  porpoee  is 

Siured  in  at  the  Tent-hole  about  once  a  week  for  the  fixat  three  or  four  weeks,  aoooidinir  to  its  waste,  so  as  to 
1  the  cask ;  this  operation  is  then  performed  at  longer  intenrals  of  a  month  or  more,  till  the  end  of  December, 
when  the  wine  usually  becomes  clear.  It  is  afterward  decanted  from  the  lees  into  a  fresh  cask,  where  it  is 
Aaed  with  isinglass,  in  tho  propoition  of  half  an  ounce  to  a  pipe ;  and  this  process  of  decanting  is  carefully  eze- 
coted  in  dry,  clear,  frosty  weather.  A  new  fermentation  is  now  excited,  by  Whidi  the  wine  loses  a  portion 
of  its  sweetness,  and  becomes  farther  ameliorated.  If  it  should  prove  too  sweet,  this  first  operatian  of  decani^ 
fng  is  not  performed  until  the  fermentation  in  the  flrst  cask  has  been  rendered  more  vigorouB,  which  is  done 
yj  stirring  on  the  lees  or  roUinr  the  cask  ;  and  by  this  the  sweetness  is  oreronme,  and  the  wine  strengthened 
and  improved.  Toensore  the  nnenees  of  this  wine,  which  is  one  of  its  essential  properties,  and  to  render  it  at  the 
same  time  durable,  it  is,  at  the  end  of  six  weeks,  decanted  a  second  time  into  a  frash  cask,  and  once  more  fined 
with  half  the  quantity  of  isinglass;  it  is  then  completed,  and  is  put  into  bottles  in  Marcn,  clear,  dry  weather 
being  alao  chosen  for  this  purpose.  In  the  bottles  toe  farther  fermentation  will  ko  on  in  a  very  slow  and  almost 
insensible  manner,  because  the  oarlxmic  acid  which  is  produced  will  be  confined,  and  abeoibad,  and  condeneed 
by  the  wine,  as  it  would  be  in  water  by  means  of  pressure,  but  will  eeeape  on  decanting,  with  the  appearaaoa 
and  noise  which  brisk  wines  exhibit,  upon  the  same  principle  as  when  it  escapes  from  soda  water.  This  gas, 
being  itself  an  acid,  communicates  an  agreeable  and  peculiar  acidulous  taste,  whidi  constitutes  one  of  the 
■Mst  valuable  qualities  which  these  winea  npssess.  It  can  scarcely  be  neoeaaaiy  to  obeerve  that  this  abnndanos 
of  gas,  though  it  adds  to  the  briskness,  is  no  proof  of  the  strength  of  the  wine,  as  this  depends  upon  another 
principle,  the  alcohol.  The  production,  therefore,  of  brisk  wines  must  be  effected  by  eo  contriving  the  process 
that  a  great  quantity  of  carbonic  acid  giw  shall  be  enclosed  with  the  wine  in  the  bottle.  For  this  porpoee  two 
formentations  are  necessary ;  the  first,  by  which  the  juice  of  the  fruit  was  converted  into  a  vinous  liouor,  and 
during  which  the  carbonic  acid  that  was  generated  escaped ;  and  the  second,  much  slower,  which  taiiea  plaea 
in  the  bottle  itself,  and  where  the  gas,  in  consequence,  is  retained,  and  constitutes  the  briskness  of  the  wine. 
Notwithstanding  all  the  above-mentioned  care,  a  fresh  deposits  is  sometimes  formed  in  the  bottles,  from  a 
renewal  of  the  fermenting  process  which  goes  on  in  them.  To  remove  this,  and  to  render  the  vrines  nerfeet, 
those  of  the  best  quality  m  Champagne  are  sometimes  decanted  dear  into  fresh  bottles  in  about  fiileeta  or 
eighteen  months,  when  the  wine  is  complete.  A  certain  loss*  amounting  to  about  ten,  though  sometimes  to 
twenty  per  cent,  on  an  average,  is  sustained  by  their  bursting  previous  to  tnis  last  stage.  The  brisk  ones  will 
be  drinkaUe  as  soon  as  they  nave  been  six  months  bottled,  or  even  less ;  but  if  of  good  body,  they  are  better  in 
the  following,  or  even  in  the  third  year.  After  this,  or  should  Uiey  from  any  cause  lose  their  briaknesa,  tfasi^ 
generally  become  dnr  wines,  resembling  9a§M  of  those  of  France,  cr  of  the  Rhine  and  Moeelle,  while  in  thu 
case  they  keep  indefinitely,  and  proceeo  in  improving." 

It  is  easy  to  perceive,  from  this  description  of  the  mode  of  manufacturing  brisk  wines 
in  Champagne,  that  our  grapes,  though  the  produce  of  a  country  not  sufficiently  warm 
.to  have  this  fruit  of  the  first  quality,  may  yet  be  quite  sufficient  for  the  purpose  of  ma- 
king brisk  wine,  or  even  dry  wine  of  good  quality,  if  great  strength  be  not  required. 

Those  wines  only  which  are  capable  of  continuing  in  a  state  of  slow  fermentation  for 
a  long  time  can  be  brisk.  Tfie  richest  juices,  therefore,  which  contain  the  greatest 
quantity  of  saccharine  matter,  are  not  calculated  to  form  brisk  wines ;  on  the  contrary, 
these  are  prepared  best  from  fruit  that  has  not  quite  ripened.  For  the  fabrication  of 
anch  wines,  much  of  the  natural  fermenting  principle  is  necessary,  which  is  most  abun- 
dant in  unripe  fruits,  a  fact  which  must  be  well  known  to  those  who  attempt  to  imitate 
Champagne  wines  by  gooseberries,  since  the  object,  however  easily  attained  by  using 
theammature  fruit,  is  nearly  unattainable  with  the  ripe. 

■  3440.  A  /MS  mMifisMl  dumeiipm»  nsptetiMg  tJu  fermtmtation  of  brisk  wines  may  be  vaefbL    If  the  tonpei 


DOMESTIC    V7INB8.  MC 

«totii  be  Ins  th^n  6SP  tho  fermentatioa  will  ba  too  ft«lile,  and  if  much  hifflna  it  wiD  1m  too  i^id,  aad  Hmm 
will  be  ^re&c  daugpsr  uf  its  raaalogr  into  the  ueloai  stage.  If  the  qQanti^  of  moat  be  maU,  a  mater  ^grce 
ef  heat  la  necoasarjr  than  when  it  ia  large*  faeeanaa  the  neat  ezoited  by  thia  prooeai  iaeraaeea  with  the  qoautity 
«f  the  floid.  Stnmg^  ntaata  will  alao  bear  a  hirher  temperato^  than  w^di  oneOt  aa  the  alooht^  prodnced  has 
the  power  of  checkiar  fenneotatioo,  and  alao  ofpreTantiDf  the  wine  from  becoming  aoid.  It  ia  not  uaeommoa, 
in  the  manufactaie  <«  domeatic  wines,  that,  fram  not  attending  accurately  to  the  temperature,  it  ia  aoAbred  t<i 
nae  too  high,  and,  oonaa^ueatljrf  aome  acetic  acid  ia  generated,  which  cannot  afterward  be  got  rid  of.  When 
Che  fermcnlation  is  alow  m  beginning,  a  little  warn  mnat  ia  aometimea  introdaced  to  fche  bottom  of  the  vat  by 
meana  i^  a  Igng  fannel.  In  order  to  check  the  fermentation  when  in  danger  of  proceeding  too  far,  from  the 
fermenliag  Brioeiple  being  ia  too  great  quantity,  aevetal  modea  mar  bo  adopted.  Sugar  may  be  added  to  the 
must,  that  the  ferment  may  act  upon  this  in  prodooing  more  alcohol,  and  thna  increase  the  strength  of  tho 
wine,  instead  ^cauaijig  the  aoetoas  fermentation  to  come  on,  or  the  fermentation  may  be  checked  by  racking. 
Fermentation  is  always  more  rapid  in  large  than  in  email  Teaaela,  which  may  explain  the  difference  that  may 
Iw  perceived  in  making  ten  or  two  gaMoaa  ef  wine.  But  the  flarottr  is  best  preset  wd  when  Ciie  quantity  is 
ill  and  the  fermentation  slow. 


3446.  The  intorieating  properly  tf  brisk  toines,  like  all  others,  depends  chiedy  upon  the 
alcohel ;  but  the  reason  why  they  produce  this  eShct  so  rapidly  is  supposed  to  be  (hat 
the  alcohol  and  carbonic  acid  are  held  in  some  pecuUar  state  of  combination  when  they 
are  applied  to  the  nerrous  system. 

3447.  The- colour  ef  whut  from  gr€fe$i  though  an  important  circumstance  in  foreign 
wines,  is  one  that  does  not  lH3re  demand  our  attention,  as  red  wines  are  seldom  at 
tempted  with  us.  It  has  been  alreaiiy  stated,  that  the  juice  of  all  grapes  alone  produces 
only  coloBrless  or  white  wine,  the  colour  residing  in  the  skin  of  the  grape.  When  a  red 
colour  is  required,  the  skios  of  red  grapes  are  fermented  together  with  the  juice,  when 
thd  newly-formed  alcohol  dissolves  the  colouring  matter.  With  respect  to  artificial  cot- 
curing,  it  is  probably  much  better  omitted.  The  claret  grape  may,  liowever,  be  employed 
for  this  purpose. 

3448.  We  have  now  shovm  that  a  compound  or  artificial  must  can  be  fabricated  from  due 
admixtures  of  sugar  with  the  natural  ferment  of  the  grape  and  the  saline  part  of  the 
fruit,  which  is  capable  of  undergoing  a  regular  fermentation,  and  of  fonning  good  and 
perfect  wine.  Experiments  have  been  made  long  ago  in  France  with  green  grapes  and 
sugar,  and  with  complete  success :  these  experiments  have  been  repeated  by  Dr.  Maccul- 
loch,  and  thus  have  been  produced  wines  resembling  Champagae,  Grave,  Rhenish,  Mo- 
selle, St.  Peray,  and  white  Hermitage,  and  of  qualities  so  perfect  that  the  best  judges 
and  wine-tasters  have  not  been  able  to  distinguish  them  from  foreign  wines.  When 
sugar  is  employed,  it  is  probable  that  tlie  sugar  now  made  from  starch  or  potatoes  will 
be  the  best,  being  the  same  as  that  of  the  grape,  which,  as  we  formerly  stated,  is  differ- 
ent from  the  common  or  cane  sugar. 

It  is  evident  that  wines  made  on  this  principle,  that  is,  from  green  grapes,  will  be 
more  expensive  than  when  made  from  ripe  grapes,  as  a  sufficient  quantity  of  sugar  must 
be  used  to  compensate  for  the  deficiency  of  the  natural  saccharine  matter  of  the  grape. 
But  even  then  they  need  be  little  more  costly  than  currant  or  gooseberry  wines,  Avhile, 
at  the  same  time,  their  superiority  is  beyond  all  competition.  The  hardiest  grapes  will 
produce  a  wine  of  the  strength  of  white  Hermitage  with  a  proportion  of  three  pounds 
or  less  of  sugar  to  the  gallon ;  nor  are  these  wines  void  of  flavour,  as  might,  perhaps, 
be  supposed.  Dr.  Macculloch  states  that  all  the  wines  made  under  his  direction  were 
characterized  by  flavours  as  genuine  and  decided  as  those  of  the  foreign  wines  to  which 
they  approximated. 

3449.  Dr.  MaecuUoch's  receipt  for  making  tnne  of  mature  grapes  : 

••  It  is  so  seldom  that  a  suffiriont  quantity  of  thuso  can  be  procured,  that  it  is  almost  superfluous  to  mention 
this  varietv  of  domestic  wine ;  and  the  render  alraady  knows  that  the  grapea  npened  in  this  country  make  very 
indifferant  wine,  and,  indeed,  it  happens,  even  io  more  favoured  climates,  that  the  grapea  of  gardens  are  noted 
for  prtiducing  bad  wine.  If  wine  la  to  tie  made  from  ripe  grapea,  no  water  la  to  be  uaed ;  but  as  the  juice  of 
oar  fruit  isTin  general,  defidsut  in  sweetness,  it  is  necessary  to  add  a  quanUty  of  augar,  varying  from  one  to 
perhapa  one  and  a  half  pound  fur  each  gallon  of  must.  The  addition  of  aome  tarUr  to  the  must  is  also  useful 
in  this  case,  our  ripe  grapea  being  deficient  in  this  principle.^ 

"  The  general,  tho  "   ' 

grapea  ia  the  deficiei 

be  much  improved  b> -         .  .  -.  .  ,     ^  -.      ^  .      ^, 

are  penshahle,  and  easily  paaa  into  vinegar,  the  naUinl  moat  containing  too  much  water  to  produce  a  durable 
wine.  No  positive  rules,  however,  as  we  hove  said,  can  be  given  for  the  quantities  of  sugar  to  be  added,  aa 
thia  must  depend  upon  the  degree  of  sweetness  in  the  grapes.^' 

34M.  **  If  the  wine  is  intended  to  be  dry.  like  hock,  more  grapea  must  be  used,  with  abont  the  aame  quantity 
of  sugar,  or  lesa  water,  or  perhaps  this  will  be  beat  omitted.  The  fermentation  must  be.  allowed  to  continue 
long  enough  to  convert  all  the  augar  into  alcohol,  which  will  be  known  bv  the  disappearance  of  the  sweetneaa 
Should  it  happen  that  the  ferment  is  rather  in  too  small  a  quantity  to  decompoae  all  the  sngar  readily,  it  ia 
proper  \o  make  the  most  use  of  what  there  is.  Instead,  therefore,  of  removing  the  yeast  which  riaes  to  the 
aurface,  it  should  be  boat  down,  and  mixed  again  through  the  fermenting  inuat ;  and  when  the  liquor  is  trana 
ferreii  to  the  casks  to  undergo  the  slow  fonncutati(m,  it  should  not  be  made  to  fill  the  casks  quite,  but  space 
should  be  leCt  (or  the  yeast  to  collect,  and  this  should  lie  frequently  mixed  up  with  the  liquor  by  shaking  or 
ruliiog.  As  soon  as  all  the  sweetness  is  gone,  the  fermentation  must  be  checked,  and  the  wine  must  be  racxed 
iau>  other  casks,  otherwise  it  would  pass  into  the  acetous  stage.  The  fermontation,  if  unchecked,  would 
nmtiniie,  under  fuvonrable  rircunijttano^s.  as  long  as  any  sugar  or  ferment  remains  uudecomposed  ;  if  these 
have  licen  in  such  proportion  ns  exactly  to  neutralize  each  other,  the  fermentation  will  be  perfect,  and  will 
tfniiiiiate  naturally  ;  the  wine  being  dry,  the  ferment,  now  rendered  insoluble  and  inactive,  appearing  under 
th<*  firm  uf  yeast  and  leea.  But  thia  nice  accuracy  ia  aeldom  attainable ;  if  the  ferment  be  considerably  ia 
vkcess,  the  fermenUtion  will  proceed  from  the  vinous  to  the  acetoos  stage,  and  the  whole  will  become  vinegar 
It  is  nncessary  that  there  shall  bo  so  much  saccharine  matter  thut  a  email  portion  of  it  shall  still  contintM 
ancnangcJ  ;  and  t'bia  will  be  the  case,  though  it  may  not  be  perceived.,  becauae  the  palate  ia  unable  to  detect 
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Htm  last  poitnm  of  twfav*  mtrked  u  it  it  by  the  predomiaaiit  taato  of  the  wine.  This  nnall  cwmv  of  •«§»  |i 
■wotMry  to  exhaott  the  forment,  siid  to  prevent  the  acetova  atafe.  Tha  additko  of  aogmr  to  wiiM  wilVia 
Aa  eama  aianner,  pmvattt  acidity,  whaa  it  is  aoi 


lapeoted  thai  Ihae  awy  h^iponyby  exhaaatiar  tha  femaait; 
hot,  ahoald  acidity  liaTo  commenced,  sugar  will  only  afgrnrhta  ihe  eril,  by  addiar  aMterial  for  the  mend  §m 
nsBtation  to  west  upoa." 

"  AU  the  dry  and  sjireet  wtnn  require  Id  be  krpC  in  bottle  for  foor  or  fire  Tearay  if  it  be  dhaind  to  hnire  thept 
in  perfection.  The  imjpatienco  of  the  raaken  of  domestic  wines  to  enjn^  the  ptDdnce  of  their  ait  i%  indaaff. 
one  of  the  cnnaea  of  failure.  They  are  generally  drnnk  within  a  year  or  two,  and  loan^  befow  they  nra  ooa» 
Dieted,  since  even  the  best  wines  of  foreign  oountriea  often  re<|nire  an&ny  yeaia  to  bring  them  to  perfectioBk 
It  is  Tery  oommoa  for  the  made  wines  to  poueaB  a  bad  flavoar  when  fint  made,  not  nnhhe  that  which  fan* 
hitherto  infealed  moot  of  the  wines  of  the  Cape.    Time  dissipate*  this,  eren  in  thv  bottlee.* 

3451.  With  regard  to  the  durability  of  these  winesr  Dr.  Maccvlloch  ftrther  observer 
that  he  has  kept  some  of  them  for  twenty  years,  atkl  daring  all  that  line  with  erident 
improvement.  They  seem  to  be  as  little  liable  to  destnictton  as  wines  of  Ihe  best  man- 
ufacture ;  and  this,  it  is  to  be  observed,  without  the  addition  of  brandy. 

3453.  If  the  wine  is  intended  to  be  sweet  like  mahnsey,  the  grapes  shouk)  be  ripCrand 
contain  much  saccharine  matter,  or  a  large  proportion  of  svgar  most  be  used ;  also  the 
fermentation  should  not  be  carried  on  so  far  as  to  change  all  the  sugar ;  b»t  it  most  be 
checked  in  the  first  instance,  as  soon  as  it  is  thought  to  be  sufficient  for  this  kind  of 
wine,  leaving  still  a  good  deal  of  sugar  unaltered ;  this  is  done  by  removing  all  the  yeast 
and  scum  as  soon  as  it  is  formed  ;  sometimes,  if  it  is  thought  that  there  is  stin  too  much 
ferment  in  the  liquor  for  the  quantity  of  sugar,  it  may  be  taken  out  by  adding  some  so- 
lution of  isinglass,  which  will  precipitate  the  ferment ;  or  more  sugar  may  be  added  for 
the  ferment  to  act  upon,  and  thus  increase  the  strength  of  t  le  wine.  In  the  wine  coun- 
tries, where  much  sweet  wine  is  made,  this  effect  is  produced  in  various  oAier  ways  ^ 
sometimes  by  racking  and  sulphuring,  processes  which  will  be  afterward  described,  by 
a  partial  drying  of  the  grapes,  or  by  the  addition  of  bailed  most,  sugar,  or  honey. 

3453.  The  account  by  Mr.  Hamilton  of  the  manner  in  which  the  vnu  wo*  made  formeHy 
from  the  vineyard  at  Painshill  is  so  interesting  a  document,  that  we  shall  give  it  inhia 
own  words  : 

**  The  yineynrd  at  Painshill  is  situated  on  the  aoath  side  of  a  gentle  bill,  the  soil  a  grarelly  snndL  ft  it 
planted  entirely  with  the  two  sorts  of  Borgnndy  grnpes :  the  AuTorgnnt,  which  is  the  moel  delicate,  but  the 
tenderest,  and  the  miller  grape,  commonly  called  the  black  cluster,  which  is  more  hardy.  The  fiiet  year  I 
attempted  to  make  the  red  wine  in  the  usual  way,  by  treading  the  graptKi,  then  letting  them  ferment  in  a  vnt 
till  all  the  hueks  and  impurities  formed  a  thick  crust  at  the  top  ;  the  boiling  ceased,  and  the  clear  wine  wne 
drawn  off  from  the  bottom.  This  esaav  did  not  answer ;  the  wine  was  ao  very  har^  and  Mutere  that  1  de- 
amured  of  ever  making  red  wine  fit  to  drink ;  but  through  that  harsbnesa  I  perceived  a  flavour  something  like 
that  of  some  small  French  white  wines,  which  made  me  hope  I  should  sncceed  better  with  white  wine.  That 
experiment  succeeded  fu  beyond  my  most  eonguine  expectations ;  for  the  very  first  year  I  made  white  wine 
it  nearly  resembled  the  flarour  of  dhampagne ;  and  in  two  or  three  years  more,  as  the  vines  gnaw  atronget, 
to  my  great  anuuement,  my  wine  had  a  finer  flavour  than  the  best  Chnmpagne  I  ever  tasted  ;  the  first  mnning 
was  as  clear  as  spirits,  the  second  running  was  ceil  de  perdrix,  and  both  of  them  sparkled  and  crramcd  in  the 
glass  like  Chamnsgrne.  It  would  be  endless  to  mention  how  many  good  wiue-merctmnts  were  deceived  by  my 
wine,  and  thought  it  saperior  to  «ny  Champagne  they  ever  drunk ;  even  the  Duke  de  Mhepoix  preferred  it  to 
any  other  wine ;  but,  anch  is  tha  pt^udice  «^  moot  people  agninst  anything  of  English  growth,  1  generally 
fbnnd  it  most  prudent  not  to  declare  where  it  grew  till  after  they  had  passed  their  verdict  upon  it.  The  surest 
proof  I  can  give  of  its  excellence  is,  that  1  have  sold  it  to  wine-merchants  for  fifty  guineas  per  hogshead ;  and 
one  wine-merchant,  to  J»hom  T  sold  five  hundred  pounds'  worth  at  one  time,  assured  me  he  add  aome  of  the 
best  of  it  for  7s.  M.  to  10s.  fid.  a  bottle. 

"After  mnnv  years'  experience,  the  best  method  1  found  of  making  and  managing  it  was  this :  1  let  the 
grapes  hang  till  they  had  all  the  matunty  th«  season  would  give  them ;  then  they  were  oarefully  cut  off  with 
scissors,  and  brought  honoe  to  the  wine-bara  in  small  quantities,  to  prevent  their  heating  or  nressiag  one  an- 
other ;  then  they  wen  all  picked  off  the  atalks,  and  all  the  mouldy  or  men  ones  wen  discarded  btrfora  they 
were  put  upon  tne  press,  wnere  they  wen  all  pressed  in  a  few  hours  8?ter  they  wen  gathered ;  much  would 
run  from  them  befora  the  pnss  sqaeexod  them,  from  their  own  weight  upon  one  another.  This  ranning  was 
as  clear  as  water  and  sweet  as  sirup,  and  all  this  of  the  first  pressing  end  paift  of  the  aeeond  continued  white ; 
the  other  pnssings  gnw  nddish,  and  wen  not  mixed  with  the  best.  As  fast  as  the  vrine  ran  from  the  pteaa 
into  a  large  receiver  it  was  put  into  the  hogsheads  and  closely  bunged  up.  In  a  few  hours  one  could  hear  thn 
fermentation  begin,  which  would  soon  bunt  the  casks  if  not  guarded  against  by  hooping  them  stmngly  widi 
iron,  and  securing  them  in  strong  wooden  frames,  and  the  heads  with  wotlges  ;  in  the  height  of  tlw  fermenta- 
tion I  have  frequently  aeen  the  wine  oozing  through  the  pons  of  the  staves.  These  hogsheads  wen  left  all 
the  depth  of  winter  in  the  cool  barn  to  reap  the  benefit  of  the  froata.  When  the  fementntion  was  over,  which 
u-as  easily  discovered  by  the  cessation  of  noise  and  oozing,  but,  to  be  more  certam,  by  pegging  the  cadi,  whes 
it  would  be  quite  clear ;  then  it  was  racked  oflT  into  clean  hogsheads,  and  carried  to  the  vauJta  befon  any 
warmth  of  weather  coold  raise  a  second  fermentation.  In  Mareh  the  hogsheads  wen  examined  ;  if  any  wste 
not  very  fine,  thepr  were  fined  down  with  common  fish  glue  in  the  usual  manner ;  those  tftat  wen  fine  of  them- 
selves were  not  nued  down,  and  all  were  bottled  about  the  end  of  March,  and  in  about  six  week*  more  vroaM 
be  in  perfect  order  for  drinking,  and  would  be  in  their  prime  above  one  year ;  but  the  second  year  the  Ihvour 
and  sweetness  would  abate,  and  would  gradually  dedme,  till  at  last  it  lost  all  flnvovr  and  sweetness ;  antf 
Mime  that  I  kept  sixteen  yean  became  so  like  old  hock  that  it  might  pass  for  such  to  onewhowaa  not  a  perfect 
connoisseur.  The  only  ait  I  ever  used  to  it  vraa  putting  three  pounds  of  white  sugar  randy  to  aome  of  tha 
hogsheads  when  the  wme  was  first  tunned  from  the  press,  in  order  to  conform  to  a  rage  that  prefvailed  to  drink 
none  but  veiy  sweet  Champagne.  I  am  convinced  much  ^ood  wine  might  be  made  in  many  parts  of  the  south 
of  England.  Many  parts  are  south  of  Painshill,  many  soils  may  be  yet  fitter  for  it,  and  many  sitaations  must 
be  so ;  for  mine  was  much  exposed  to  the  southwest  wind  (the  wont  of  all  for  vines),  and  the  declivity  was 
,  father  too  stee)) ;  yet,  with  thoae  disadvantages,  it  succeeded  many  yean.  Indeed,  the  nnceitainty  of  oar 
dissate  is  agaiiat  it,  and  many  fine  crops  have  been  spoiled  by  May  ftposls  and  wet  sammen ;  but  one  yeai 
halanoee  many  disappointments." 

3454.  This  example  is  of  great  importance ;  for  the  grapes  were  grown  in  a  situatioii 
of  which,  as  to  soil  and  exposure,  many  parallel  instances  are  to  be  found  almost  every- 
where throughout  the  country,  and  with  land  of  no  ralue  whatever  for  the  ordinary  pur- 
poses  of  agriculture.  It  is  said  that  some  of  the  vines  may  yet  be  seen  on  the  spot, 
which  is  now  covered  with  a  plantation  of  Scotch  firs. 
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.M55.  Hot  tnily  can  wine  be  made  from  tbe  vme  in  ooimCries  whore,  traok  tbe  climaile. 
tka  fruits  will  not  ripen,  bat  cbemical  examination  has  proved  that  the  y&ung  ^hooU,  the 
f  enirilav  and  even  the  Uavcm,  eontain  certain  prinoiples  exactly  similar  to  the  immature 
fruit,  and  they  have  been  employed  in  the  same  manner  for  making  the  same  kind  of 
wine.  These  had  been  tried  with  success  in  France  many  years  ago ;  but,  as  the  dia- 
oovery  was  Uttle  important  In  that  country,  where  grapes  were  fruitful,  it  was  neglected 
We  are  indebted  to  Br.  Macoulloch  for  drawing  attention  again  to  the  subject ;  and  he 
states  that  he  has  made  with  these  materials  wines  resembling  Champagne  and  St.  Pe- 
ray,  and  some  quite  as  good  as  the  ordinary  Cape  wines,  resembling  them  even  in  flsr 
▼our,  so  as  to  be  undistinguisbable.  Chaptal  informs  us  that  it  is  sometimes  the  prac- 
tice in  France  to  suffer  the  stalks  oi  the  grapes  to  remain  in  the  fermenting  vat.  The 
roughness  and  austere  taste  which  tbe  steins  p<jssess  appear,  he  observes,  to  be  an  adr 
vantage  to  some  wines,  especially  to  those  made  in  the  more  northern  districts,  where 
the  slight  astringency  imparted  by  the  stems  corrects  their  insipidity,  and  appears  to 
have  the  property  of  making  them  keep  better. 

As  Dr.  Maoculloch  speaks  with  the  utmost  confidence  respecting  the  eucoess  of  his 
experiments,  we  shall  quote  his  receipt. 

3456.  Dr,  MMecuUoek's  receipt  for  making  unnefrom  the  leaves  and  stalks  of  the  vim. 

•<  The  jMUiir  Imvm  mkj  be  taken  «t  A07  pwrio4  from  Tinea  which  hftvis  beea  caltivsted  for  thk  pnfpoM,  ttafl 
Croa  which  ao  fruit  it  expected.  In  other  cams  they  mnjr  be  obtained  from  the  eummer  pruning.  The  ten- 
drib  nnd  green  ihoota  are  equnUj  viefol.  The  claret  rine  may  be  ealtivated  for  thie  pnrpoee,  im  which  tmt 
the  wine  will  have  a  red  o^oor.  The  laavea  are  beet  when  yonng,  and  should  not  have  attained  more  than 
haXf  their  growth ;  they  ihoaM  he  plucked  with  their  stems.  In  Ue  neighbourhood  of  London  they  re^aire 
«o  be  carefolly  washed  to  remure  the  taste  of  soot,  which  so  often  adheres  to  them ;  sometimes  that  is  insnf- 
iieieat.  From  sixty  to  eighty  pounds  of  such  leaves  being  introduced  into  a  tub  of  suificient  capacity,  seven 
4>r  eight  gailone  ef  boiling  water  are  to  be  poured  on  them,  io  which  they  run  to  infuse  for  twenty-fonr  houxu. 
The  iKiuor  being  poured  off,  the  leavee  must  be  praased  in  a  press  of  considerable  power;  and  being  subse- 
4inently  waehed  with  an  additioaal  gallon  ef  water,  they  are  again  submitted  to  the  action  of  the  press.  The 
aagar,  ranring  from  twenty-flve  to  thirty  pounds,  is  then  to  be  added  to  the  mixed  liquon,  and  the  (quantity 
being'  made  up  to  ten  gidlons  and  a  halt  tha  process  which  will  be  shown  in  making  gooeeberrjf  wine  is  to  bo 
followed.  Although  the  water  is  hers  afreeted  to  be  boiling  hot,  it  must  be  renembMud  the*  it  is  immediately 
«ooled  down  to  that  tempeiature  which  is  sKMt  eflcadous  in  extiactiag  the  several  solnUe  ingredients  ef  tt^ 
ftuit." 

3437.  Tbe  following  additional  obserratioas  on  this  curious  subject  are  extracted  from  the  same  author : 
-**  The  difference  between  young  and  old  leavee  is  very  great ;  the  former  contain  ten  or  twenty  timoe  the 
qoantitv  of  bitter  that  the  latter  do.  The  old  leaves  are  unfit  for  tbe  ferment.  June  is  the  proper  tine  to 
pluck  taem^  at  this  season  it  is  usual  to  remove  leaves  from  the  fruit-bearing  vines,  so  that  they  may  be  easily 

Cocmred ;  but  if  vines  nhould  be  grown  for  this  sole  purpoee,  as  the;  may  be  in  any  waste  place  or  hedge-row, 
iag  aUowad  to  ran  wild  and  unprnned,  it  will  be  always  easy  to  nrocnra  a  suflcieat  quantity,  and  in  th«  beet 
couditioa.  In  their  very  best  state  at  least  six  pounds  are  required  for  two  of  su^,  and  it  is  perhaps  prefer^ 
^le  to  adopt  eight  and  a  haif ;  though  no  rule  can  be  absolute,  such  is  the  variation  in  the  extractive  prodnoe 
of  the  leavee.  In  the  ^logrees  of  the  fermentation,  should  the  wine  promise  to  be  too  sweet,  from  defect  of 
ferment,  it  is  <|ttite  easy  to  add  a  firesh  infusion,  so  as  to  correct  this  defect  by  a  renewal  of  the  fermentation. 
Of  the  leavee  it  must  be  obeerred,  as  they  scarcely  yield  anything  to  the  press,  they  rsquirs  to  be  infused  in 
the  waur  for  some  time  before  they  are  subjected  to  fermentation,  and  they  seem  to  yield  tiieir  soluble  paits 
■Mot  readily  to  hot  water,  without  any  mateiial  alteration  in  the  result-'-a  matter  of  no  eurprise,  because, 
thongh  the  water  be  am^ed  at  the  boiling  heat,  its  temperature  is  immediately  lowemd.  Tartar  appears 
aometimes  to  be  a  useful  addition  to  the  leaves  of  the  darat  viae ;  and  it  may  be  added  in  the  proportion  of 
lialf  a  pound  or  one  pound  to  ten  gallons  of  the  must.  One  advaata^  results  from  the  use  of  vine  leavee,  the 
facility  with  which  thev  are  reproduced  during  the  growth  of  the  viae.  By  this  the  produce  of  a  small  vine- 
yard in  leaves  alone  will  be  abundant ;  and  eren  that  of  a  eingle  vine  suffered  to  run  wild, branches  amd  leaves 
will  be  as  great  as  is  required  for  the  use  ctf  most  farailiee.  It  muet  always  be.remembend  that  in  theee  cases 
tbe  price  «  the  sugar  is  the  price  of  the  wine.  The  expense  of  utensils  and  labour  is  compaimtively  trilling; 
•ad,  when  the  manuA«tnitt  is  upon  a  small  scale,  scarcely  worthy  of  regard." 

3458.  Tke  expense  of  making  grape  wine  must  vary  with  so  many  circumstances,  that 
it  would  be  impossible  to  fix  aoy  price  as  a  standard,  but,  from  the  following  statement 
in  the  **  Gardener^s  Magazine,"  it  woidd  aippear  to  be  very  little,  at  least  when  of  mod- 
erate quality. 

Materials :  Water,  4^  gaUons,  beer  measure ;  grapes,  5  gallons,  beer  measure,  erushed 
and  soalDsd  in  tbe  water  seven  days ;  sngar.  17^  lbs.,  at  10|(I.  The  sugar  came  to 
lbs.  %\dLt  and  tbe  grapes,  perhaps,  to  5^.  The  cask  in  which  it  was  made  held  exactly 
6|  gallons,  beer  measure,  and  produced  thirty-four  botUes  of  wine  clear.  A  bottle  of  the 
above  wine,  kept  ten  years,  proved  good. 

Excellent  Champagne  has  been  made  from  British  grapes  for  a  shilling  per  bottle,  and 
it  Is  said  that  foreign  grapes  are  now  imported  for  this  purpose. 

SvBSBCT.  2. — Raisin  WiMC 

8459.  Since  raisins  are  dried  grapes,  there  avpears  no  reason  why  excellent  wine  shndt^ 
not  be  mads  from  <AeM,  as  we  know  that  it  is  tonnd  necessary  to  dry,  wholly  or  in  pait, 
the  grapes  employed  in  the  raannfactsre  of  the  finest  sweet  wines  of  the  south'of  Bn- 
rope,  as  those  of  Cyprus,  Malaga,  and  Tokay ;  and  as  the  dryness  of  wines  only  depends 
npon  the  fermentation  being  eontinned  longer,  it  seems  obvious  that,  frmn  raisitts,  good 
wines,  both  sweet  and  dry,  may  be  easily  produced  in  Britain.  This,  accordingly,  le 
well  known  to  he  done  upon  an  immense  scale  in  manufactories,  among  which  that  of 
Beaufoy  has  been  long  celebrated ;  but  the  wines  thus  produced  are  often,  by  certain 
management,  contrived  to  pass  for  foreign  white  winjss  of  various  denominations,  in- 
stead of  being  sold  in  their  genuine  state.    The  success  of  indi^'iduals  shows  that  i\w 
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proeess  of  mailing  good  raism  wine  is  extremely  easy ;  and  any  famHy  dcairoira  of  dwag 
80  may  thus  supply  itself  with  genuine  wine  at  a  very  moderate  price. 

3440  Tb  mak»  Raisin  Wime.— Procure  fnth.  Smyrna  or  Mdafra  xmiiiiM ;  pick  oat  the  MbHw  niid  ail  defeetire 
frvJt ;  chop  twenty'oight  poumls  of  theae  into  email  bits,  and  ponr  upon  them  three  gmUone  of  tolerably  hoi 
water,  and  let  them  etand  to  soak  for  twelve  hours.  Put  the  whole  into  a  hair  cloth  or  clean  canvass  hmg,  and 
with  a  sufficiently  powerful  press  press  imt  the  juice.  Put  two  gallons  more  of  hot  water  on  the  marc  of  nx- 
sins ;  let  this  remain  aleo  twelve  hours,  and  prvs  out  as  before.  Mix  the  two  liquids  togatfaer,  bM  the  skia* 
are  not  to  be  used.  Add  to  the  juice  thus  obtained  three  poiiods  of  white  sugas,  and  put  the  whola  i&fce  • 
proper  vessel  to  ferment.  Some  add  an  ounce  or  two  of  crude  tartar,  but  no  yeast,  as  tue  raisins  contain  of 
themselves  sufficient  fermenting  principle.  This  liquor  will  ferment,  and  the  vessel  should  be  covered  with  a 
blanket.  When  the  first  fermentation  is  over,  the  wine  is  to  be  transfetretf  or  racked  into  a  clean  cask,  ani 
snffisred  to  andergo  the  slow  fermentatkm ;  it  is  than  to  be  kept  bunged  up  for  three  months,  and  then  racked 
into  another  cask.  In  about  twelve  mouths  it  will  be  fit  to  bottle.  Some  add  brandy  after  the  first  fermenta- 
tion  ;  but  this  is  not  necessary.  A  still  richer  wjne  may  be  made  by  incnBasing  Uie  quantity  of  fruit,  and 
leaving  ont  the  sugar. 

8461.  ifr.  AikUt  ftrwurly  teeretary  to  the  Soeiety  for  Ms  Enantrogememt  tf  Arts,  ine^  naade  a  light,  dry 
raisin  wine  of  excellent  qu^ty ;  and  tbe  following  is  an  account  (if  the  process,  abridged  from  his  paper  m 
the  Transactions  of  the  Society : 

The  raisins  which  he  employed  were  the  muscatel,  which  are  imported  in  bozea  containing  ahoot  twenty 
pounds,  and  when  new  ara  in  common  use  as  a  taUe  fruit*  In  this  stsCc  the  price  prohibits  its  employment  for 
this  purpose ;  but  in  those  which  rnmain  unsold  for  about  a  year,  the  rich  pulp  of  tbe  recent  raisin  becomes 
mizefl  with  sugary  concretions,  which  renders  them  less  acceptable  at  the  dessert ;  and  theprice  of  such  fruit, 
being  about  ten  pence  a  pound,  brings  it  within  the  reach  of  the  domestic  wine-maker,  llie  matter  contain- 
ed in  gxapea,  which  we  have  descrilMd  by  the  name  of  feimeiit,  exists  in  raisins  in  snfficient  abundance  to 
change  into  wine  a  greater  quantity  of  sugar  than  the  fruit  contains,  and  it  was  found  advanta^ous  to  add  to 
the  raisins  from  one  tenth  to  one  third  of  their  weight  of  sugar.  In  order,  however,  to  avoid  tainting  the  win* 
with  the  peculiar  flavour  of  brown  or  moist  sugar,  which  happens  generally  in  the  usual  mode  of  making 
raisin  wine,  he  used  good  loaf  sugar.  Having  separated  the  raisins  from  the  stalks,  the  former  were  chopped 
venr  fine. 

The  proportion  of  the  ingrodients  foond  to  be  the  best  vims  three  po>ands  of  raisins,  one  pound  of  sugar,  and 
one  ale«gallon  of  water.    The  must  was  prepared  sometimes  by  mashing,  and  sometimes  by  maceration. 

The  mashing  was  performed  as  follows :  Tlie  chopped  raisins  being  put  into  ao  open  tub  or  eartben-ware  paii» 
hot  water  was  poored  on  tham,  in  the  proportion  of  about  a  quart  to  four  pounds  of  fruit.  It  is  desiraUe,  in 
this  first  mash,  to  extract  the  gieater  part  of  the  saccharine  mucilage  as  little  altered  as  passible ;  the  water 
was  therefore  heated  only  to  about  1 80^.  The  water  and  fruit,  after  being  mixed,  was  suffered  to  stand  about 
a  quarter  of  an  hour,  and  then  the  whole  was  stirred  carefally  by  the  hand,  taking  oare  to  break  down  all  tha 
lumps.  The  whole  was  next  poured  upon  a  sisve  placed  over  a  tub,  where  it  drained  for  a  abort  time ;  the 
husks  were  pressed  by  hand,  and  were  returned  to  the  mash-tub.  The  second  mash  is  made  exactly  oa  the 
first ;  and  tlie  husks,  aftai  pressing,  are  returned  to  the  masly*tab. 

The  raisins  were  now  found  to  nave  lust  ti\  their  clamminess^  though  thev  were  still  sweet ;  the  greater 
part  of  the  saccharine  mucilage  had  been  therefore  extracted,  and  the  principal  oMect  in  the  subsequent  mashes 
IS  to  dissolve  the  tartar  which  they  contain.  For  this  purpose  the  water  of  the  third  mash  was  heated  to  150^ 
or  IfiO^,  and  was  managed  as  the  former.  The  liquor  thus  obtained  was  in  a  considerable  degree  acidulous, 
from  the  tartar  having  the  flavour  (^  the  raisins,  and  but  little  sweetness.  Three  foarths  of  the  mash  beins 
now  made,  the  next  operation  was  regulated  Ify  the  degree  of  astringency  which  it  was  wished  the  wine  should 
have.  If  it  were  desired  the  wine  should  be  somewhat  astriagent,  some  boiling  water  was  poured  upon  tha 
stalks  of  the  raisina,  which  were  kept  for  that  puxpoee  in  a  separate  tub,  and,  after  they  had  moceimted  for  • 
quarter  of  an  hour,  the  liquor  so  produced  was  poured  into  the  third  mosb,  and  well  mixed  with  it ;  if  astrin 
gancy  was  not  wished  for,  the  stalks  were  rejected.  In  a  quarter  of  an  hour  the  liquor  was  put  in  the  sievOr 
and  the  husks  were  well  sqneeaed  by  hand.  While  the  last  mash  is  preparing,  the  liquor  of  the  first  threa 
mashes  wes  transferred  to  the  fermenting  tun,  and  the  sugar  vras  dissolved  in  it ;  then  as  much  of  the  last 
mash  was  added  as  was  requisite  to  bring  the  must  to  the  due  proportions,  viz.,, one  aLe^gallon  of  must  to  threa 
pounds  of  fruit,  and  ons  pound  of  sugar.    The  time  occupied  1^  the  above  processes  was  four  or  five  honra. 

The  temperature  of  tb«  must,  when  put  i^fo  the  fermenting  ton,  waa  usually  about  IVP ;  and  tha  fermentar> 
tion  besan  in  from  twelve  to  thirty-six  hours,  according  to  the  weather  and  the  manner  in  which  it  was  treatF 
ed.  The  scum  which  I'bse  was  sometimes  taken  off  every  day,  and  sometimes  it  was  allowed  to  pemain  till 
the  liquor  was  about  to  be  removed  frtMU  the  fermenting  tun.  If  the  fermentation  was  languid,  the  cover  oi 
the  tun  was  kept  on,  and  the  scorn  vras  stirred  dailv  into  the  liquor ;  if  too  rapid,  the  covet  waa  taken  off,,  and 
the  scum  was  removed  as  it  rose.  In  general,  tha  best  time  for  fermenting  was  when  the  ieaiperatura  of  tba 
air  is  from  5S9  to  (KP  ;  of  course,  cold,  frostv  weather  is  unfit.  When  the  fermentation  had  become  languid, 
and  was  judged  to  have  been  snfficient,  the  liquor  was  vinous,  but  sweet ;  it  was  then  earefully  skimmed,  and 
transferred  to  glass  caiboys  containing  about  six  or  seven  srallons,  or  to  stone-ware  barrels  of  tha  same  size. 
As  the  latter  are  alwavs  man  or  less  porous,  they  should  be  warmed  thoroughly  before  a  fire;  and  rubbed 
over  with  a  mixture  of  beos*-wax  and  turpentine  (about  cue  part  of  turpentine  to  three  of  bees'-wax).  and  whaa 
this  thin  coat  is  grown  cold,  it  should  bo  well  rubbed  in  with  a  hard  brush.  Instead  of  the  usual  vent-peg, 
which,  however,  answers  the  purpose,  though  requiring  more  attention,  a  more  elegant  method  was  employed, 
by  the  use  of  a  well-known  ohemic^  apparatus  called  tubes  of  safety,  which  are  little  bent  glass  tubes  con- 
taining a  drop  or  two  of  quicksilver ;  these  are  inserted  in  the  bun^,  which  are  cemented' down  and  covered 
with  a  mixture  of  wax  and  resin.  The  fermentation  that  goes  on  in  the  cask  will  be  distinctly  shown  bv  the 
motion  of  the  quicksilver  in  the  tubes,  as  the  carbonic  acid  gas  that  escapes  vrill  pass  through  the  quicksilver  f 
and  this  will  continue  for  some  weeks,  after  which  it  ceases.  Upon  the  whole,  tha  loos  b^  fermantation  in  tha 
tun  is  naoally  about  six  per  cent.  The  wine  should  remain  in  the  carbojr  or  cask  an  entire  summer,  in  order 
that  the  whole  of  the  sugar  may  be  decomposed  b^  the  fermentation.  If  the  wine  is  made  in  April,  it  is  bot- 
tled in  the  following  March :  if  made  in  October,  it  is  bottled  about  the  end  of  September,  or  a  week  or  tw». 
later,  according  to  circumstances. 

The  wine  is  never  fined,  Mr.  Aikin  being  of  opinion  that  the  light  dry  wine,  which  it  was  his  aim  to  pro 
dnoe,  would  be  materially  injured  by  being  deprived  of  its  tannin  througli  the  action  of  isinglass  or  any  aimilar 
Mbstaaoe.    At  tha  time  of  bottling,  the  wine  did  not  appear  to  have  any  very  sensible  fmvour,  meaning  by 
flBvonr  that  compoand  sensation  of  small  and  taste  which  charactarizee  the  finer  kind  of  wines ;  bat  after  v^ 
maiaing  for  a  year  in  bottle,  a  flavour  resembling  elder  flowers  was  atronsly  developed,  mingled  generally,  im 
a  slight  degree,  with  that  of  prussie  acid.    When  the  principal  part  of  tne  wine  in  the  carboy  had  been  run 
off  to  be  bottled,  the  remaininar  part  was  passed  througn  a  flannel  fUter ;  but  notwithstanding  cars  had  been 
taken  that  tha  wine  when  botUed  should  ba  clear,  though  not  bright,  there  waa  always  mors  or  Isss  of  floeev- 
Int  matter  deposited,  which  required  the  bottles  to  be  set  uiuight  in  the  bian,  and  to  be  deeanted  with  cara 
The  vrine,  when  first  decanted,  was  often  of  a  very  pale  yellow  colour,  especially  if  highly-flavoured ;  but  ia 
■a  hour  or  two  it  deepened  more  or  less,  and  at  last  acquired  a  tint  like  that  of  Bncellas,  fha  prasno  mlA 
flavour  at  the  same  time  disappearing.  « 
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tndependent  of  the  Chrape. 

3462.  Though  the  principles  described  for  making  vfine  from  the  grape  are,  in  freneral, 
applicable  to  that  from  any  other  fruit,  yet,  from  some  diflferences  in  the  composition  of 
the  latter  from  that  of  grapes,  certain  circumstances  require  particular  attention.^ 

3463.  We  stated  that  grapes  alone  of  all  our  fruits  contain  tartaric  acid  united  lo  potash^ 
and  that  this  tartrate  of  potash,  though  held  in  solution  in  the  fruit,  being  insoluble  in 
alcohol,  is  precipitated  in  a  solid  form,  called  tartar,  when  fermentation  has  converted  a 
portion  of  the  must  into  spirit ;  and  that,  consequently,  grape  wine  properly  made  is 
free  from  acid,  the  tartaric  being  the  only  one  contained  in  grapes  in  any  considerable 
quantity.  With  all  our  other  fruits  the  case  is  different ;  they  do  not  contain  tbo  tar- 
taric acid,  but,  instead,  they  have  chiefly  the  malic,  and,  sometimes  the  acetic  and  the 
citric,  all  of  which  exist  either  in  a  free  state  or  form  salts  that  are  soluble ;  hence  thoy 
remain  in  the  wine  atler  it  is  made,  and  are,  to  a  certain  degree,  injurious  to  the  human 
constitution.  Another  circumstance  which  distinguishes  grapes  (torn  other  fruits  was 
stated :  the  tartar  which  they  contain  naturally  acts  as  a  ferment  in  the  must,  and  hence 
grape-juice  ferments  spontaneously ;  but  the  ferment  of  other  fruits  is  in  such  small 
quantity  that  yeast  must  be  added  to  their  juices  to  begin  the  fermentation. 

3464.  The  art  of  making  what  is  termed  home-made  wine  in  England  is  of  no  great  a»- 
tiquitjf.  Pennant  says  that  in  the  year  1635  they  began  to  make  some  from  the  raisins 
or  dried  grapes  of  Spain  and  Portugal,  and  that  one  Francis  Chamberlayne  had  succeed- 
ed so  well  that  he  obtained  a  patent  for  the  manufacture  of  such  wines  for  fourteen 
years.  The  author  of  the  "  Tatler"  complained  that  in  his  day  **  they  could  squeeze 
Bordeaux  out  of  the  sloe,  and  draw  Champagne  from  an  apple.*' 

3465.  //  must  be  evident  that  a  knowledge  of  the  chemical  composition  of  all  substances 
used  in  fermentation  is  essential  in  our  reasonmgs  or  experiments  made  to  ascertain  the 
best  modes  of  operation.  But,  unfortunately,  vegetable  chemistry  has  not  yet  made 
sufficient  progress,  or  chemists  have  not  considered  it  as  an  object  of  sufficient  impor 
tance,  to  determine  with  accuracy  the  analysis  of  our  various  native  fruits.  We  are, 
therefore,  enabled  only  to  possess  general  ideas  on  this  subject,  which,  however,' im- 
perfect as  they  are,  will  assist  us  in  our  practice.  The  gooseberry  has  been  chemically 
examined  by  Dr.  John ;  but  the  proportions  of  its  ingredients  were  not  ascertained.  It 
consists  of  water,  uncrystallizable  sugar,  bi-citrate  of  lime,  bi-citrate  of  potash,  bi-malate 
of  lime,  bi-malate  of  potash,  resin,  a  modification  of  gum,  fibrin,  ammonia  in  an  unknown 
state  of  combination,  phosphate  of  lime,  and  phosphate  of  magnesia. 

Whether  great  practical  advantages  would  result  from  the  complete  analysis  of  all 
onr  fruits  employed  for  the  purpose  of  making  wine,  it  is  difficult  to  say  at  present ;  but 
the  analogy  of  similar  cases  would  lead  us  to  desire  more  definite  information  on  this 
subject  than  we  yet  possess. 

3466.  Dr.  MaecuUoch,  in  consequence  of  successful  experiments  wluch  he  has  made  on  this 
subject,  recommends  the  addition  of  tartar  in  preparing  the  must  of  domestic  wines  from 
other  fruits  than  grapes.  He  has  found  this  not  only  to  meliorate  the  quantity  of  the 
produce,  but  also  to  increase  the  spirit  which  a  given  quantity  of  sugar  is  capable  of 
yielding.  The  same  author  farther  observes  that  experiments  have  not  determined  ac- 
curately the  proper  proportion  of  tartar  that  should  be  used  ;  but  as  all  wine  depositee 
tartar  with  its  lees,  it  may  be  considered  that  it  has  dissolved  as  much  as  it  can  of  this 
salt  during  the  process  of  vinification ;  or,  in  other  words,  only  a  certain  quantity  can 
remain  in  solution  in  the  wine,  the  rest  being  precipitated  or  thrown  down  as  so  much 
extraneous  matter.  It  is  not  likely,  therefore,  he  observes,  that  we  should  err  in  adding 
too  much,  as  the  wine  will  only  keep  its  proper  proportion.  The  proportion  of  tartar 
may  vary  from  two  to  six  per  cent.,  in  proportion  to  the  sweetness  of  the  fruit  and  the 
quantity  of  added  sugar,  the  sweetest  must  requiring  most  tartar.  For  this  purpose  the 
purified  cream  of  tartar  may  do,  but  this  is  the  pure  bi-tartrate  of  potash  separated  from 
the  fermenting  principle,  which  is  united  with  it  as  it  falls  down  in  the  lees.  The  crude 
or  unpurified  tartar  is  better,  and  it  should  be  employed  in  the  same  state  in  which  it 
comes  from  the  wine  casks.  This  will  be  a  powerful  and  proper  ferment,  instead  of  the 
yeast  commonly  made  use  of. 

3467.  The  malic  acid,  which  derives  its  name  from  its  abujidanee  in  apples,  is  the  ^e- 
dominant  acid  in  our  fruits,  and,  indeed,  constitutes  the  chief  difference  between  cider 
and  wine.  It  might  be  a  question  for  chemists  whether  some  means  might  not  be 
contrived  for  getting  rid  of  a  portion  of  the  malic  acid  which  is  so  detrimental  to  our 
domestic  wines.  Dr.  Macculloch  observes  that  perhaps  a  hint  might  be  taken  from  the 
manufacture  of  sherry  in  Spain,  in  which  lime  is  added  to  the  grapes,  which  probably 
acta  in  neutralizing  what  portion  of  malic  acid  they  may  contain,  or  a  part  of  the  tar- 
taric acid. 

8468.  WUh  respect  to  the  processes  for  producing  wine  from  our  fruits,  our  readers  will 
have  oerceiTed,  from  what  was  said  on  making  wine  from  grapes,  that  diflTerent  methods 
nxat  TO  pursued,  according  to  the  class  of  wine  intended  to  be  made,  and  whether  thev 
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are  to  be  brisk,  diy,  or  sweet ;  aiMl  that  no  positiye  mies  can  be  given  appIicaMe  to  aft 
cases. 

The  manner  of  modifying  the  must  and  the  fermentation  for  each  of  these  is  the  sama 
as  in  the  case  of  grape  wine ;  and  we  need  not  repeat  the  general  principles,  but  refer 
the  reader  to  what  has  already  been  said  on  the  subject,  adding,  howerer,  a  few  remarks. 

3489.  Wine  of  the  brisk  kind  is  generally  made  herefrom  gooseberries,  but  it  may  also  be 
produced  from  currants,  or  any  other  fruit,  oare  bein^  taken  not  to  nse  it  too  ripe,  and 
by  following  the  directions  already  given.  This  modification  of  wine  is  one  of  the  most 
esteemed,  and  deservedly  so,  and  therefore  the  principles  for  forming  it  ought  to  be  care- 
fully studied,  since  failure  can  only  occur  from  negligence  or  ignorance  in  the  conduct 
of  the  process. 

Sweet  wines  may  be  made  from  any  ripe  fruit,  sufficient  sugar  being  added,  and  the 
fermentation  stopped  in  time»  not  to  decompose  too  much,  which  is  effected  by  rackine 
off  the  wine  fk>m  the  lees  into  a  dean  cask,  and  even  to  remove  what  still  remainsof 
the  ferment  by  clarifying  with  isinglass  or  white  of  eggs. 

3470.  Dry  and  light  wines^  like  Hock  and  Grave,  have  seldom  been  j^uccessfully  pro- 
duced by  our  domestic  wine-makers,  except  from  grapes.  The  reasons  are  chiefly  that 
they  require  the  saccharine  matter  to  be  completely  decomposed  by  fermentation,  as 
we  have  already  explained ;  but  this  has  seldom  been  sufficiently  attended  to,  nor  the 
subsequent  operations  of  racking,  sulphuring,  and  fining :  too  much  sugar  has  also,  in 
general,  been  employed,  from  which  they  have  turned  sour,  or  have  remained  sweet. 
These  wines  are  the  most  difficult  to  fabricate,  and  success  is  unattainable  except  all 
the  circnmstances  which  we  have  pointed  out  are  accurately  attended  to.  Wines  that 
are  dry  and  strong,  such  as  Madeira  and  sherry,  are  seldom  attempted  with  our  fruits ; 
but  these  might  also  be  made  by  increasing  the  proportion  of  sugar  and  ferment,  if  due 
attention  be  paid  to  every  part  of  the  processes.  With  respect  to  strength,  we  have  al- 
ready explained  that  the  sugar  must  be  chiefly  depended  upon  for  giving  it. 

3471.  In  proportiomng  the  sugar  according  to  the  desired  strength  of  the  wine,  Dr.  Mae- 
eulloch  gives  the  following  rules :  Two  pounds  of  sugar,  added  to  a  gallon  of  a  com- 
pound containing  all  the  otner  ingredients  requisite  to  a  perfect  fermentation,  produce  a 
liquor  equal  in  strength  to  the  li^test  class  of  Bordeaux  white  wines.  Three  pounds' 
produce  are  equal  in  strength  to  the  wine  known  by  the  name  of  white  Hermitage ;  and 
from  four,  if  fermented  till  dry,  a  wine  resembling  in  strength  the  stronger  Sicilian  wines, 
that  of  Marsala,  for  example;  or  the  Cape  Madeira,  is  produced. 

3472.  One  of  the  favJUs  frequently  occurring  in  our  domestic  wines  is  excessive  sweetness^ 
arising  from  too  large  a  proportion  of  sugar  having  been  employed  compared  with  tiiat 
of  the  fruit  juice,  or  from  the  imperfect  fermentation  which  the  fluid  has  undergone.  If 
it  arise  from  the  first  cause,  it  is  obvious  that  the  evil  might  have  been  avoided  at  first 
by  reducing  the  quantity  of  sugar  and  increasing  that  of  the  ferment  and  tartar :  if  it 
proceed  from  the  latter  cause,  the  fermentation  might  have  been  prolonged. 

3473.  But  this  sweetness  is  often  intentional,  for  the  purpose  of  concealing  mnch 
acidity.  We  have  stated  that  the  wines  made  fh)m  our  fruits  cannot  be  entirely  freed 
from  the  acids  contained  in  them,  and  that,  to  cover  this,  a  superabundant  sweetness  is 
found  necessary. 

We  are  prevented  from  deriving  all  the  advantage  which  we  might  from  the  natural 
sugar  existing  in  our  fruits,  because,  were  we  to  depend  upon  fruit  juice  alone,  we 
should  introduce  too  much  malic  acid  into  our  wines,  no  means  being  known  for  sep- 
arating this  easily.  Hence  we  are  obliged  to  add  artificial  sugar  in  the  must,  and  to 
dilute  it  with  water,  that  we  may  have  sufficient  spirit  with  as  little  malic  acid  as  pos- 
sible. In  making  currant  or  gooseberry  wine,  if  the  fermentation  was  suffered  to  go 
on*tiIl  the  whole  of  the  saccharine  matter  was  converted  into  alcohol,  the  wine  would 
be  very  acid,  there  being  then  no  sugar  to  conceal  the  taste.  It  is,  therefore,  necessary 
to  arrest  the  process,  during  the  progress  of  the  fermentation,  long  before  the  whole  of 
the  saccharine  matter  is  consumed.  There  is,  therefore,  little  natural  strength  in  such 
wine,  and  it  will  not  keep  long,  for  the  remaining  free  sugar  is  converted  into  acid  by 
the  slow  fermentation,  and  the  taste  of  the  acid  is  perceived.  Brandy  is  then  frequently 
added  to  increase  the  strength  of  the  wine,  and  to  retard  the  slow  fermentative  process, 
and,  consequently,  the  conversion  of  the  remaining  A^e  sugar  into  alcohol,  and  it  thus 
hinders  the  wine  from  tasting  sour  so  soon ;  but  Uie  bad  effects  of  brandy  have  been  al- 
ready pointed  out. 

S474.  But  it  is  generally  prudent  to  have  the  fuU  quantity  of  sugar ;  for  we  have  sajd 
that  there  is  seldom  such  a  balance  of  the  two  fermenting  substances,  the  saccharine 
matter  and  the  yeast,  that  both  are  perfectly  neutralized,  and  it  is  not  possible  always 
to  determine  if  this  has  been  the  case ;  for  the  palate  is  unable  to  detect  a  very  smaB 
portion  of  sugar,  as  its  taste  is  masked  by  that  of  the  wine ;  and  the  fermenting  prin- 
ciple is  still  less  ascertainable  by  the  taste.  If  the  wine  be  sweet  after  the  fSermenta- 
tion,  it  is  evident  that  some  sugar  remains  undecomposed,  and  that  all  the  ferment  has 
been  expended.  In  this  case  the  wine  will  not  turn  sour  immediately,  particularly  if  it 
be  strong,  because  there  is  no  fetment  to  carry  it  on  to  the  aceto«s  stage.    But  if  tlvc 
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wine  be  light,  that  is,  not  strong,  and  the  fermenta^OQ  should  have  beoii  carried  on  so 
far  that  the  wine  is  iiy,  that  is,  not  sweet,  it  ir  a  proof  that  all  the  sngar  has  been  ex* 
ponded ;  there  is  then  great  danger  of  its  passing  into  the  acetous  state,  and  becoming 
vinegar.  In  this  case,  the  addition  of  sugar  immediately  will  prevent  this  change,  as  it 
will  senre  for  the  ferment  to  act  upon ;  but  should  the  acatous  change  have  already  be- 
gun, sngar  will  only  aooderate,  instead  or  retaraing  it. 

8476.  Ati/oCkerfdili  in  iomestie  vnnus  u  excessive  shaiyness;  afid  this  is  an  accident  lia* 
able  to  happen  from  the  prevalence  of  the  malic  acid  in  our  native  fhiits. 

3476.  The  proportion  of  water  to  be  usei  in  the  prepared  must  Is  Of  great  consequence , 
and  Dr.  Macenllooh  reprobates  the  current  practice  of  using  too  great  a  quantity,  and  too 
little  juice  of  the  fruit :  a  custom  apparently  originating  in  a  misplaced  economy.  In  the 
practice  of  making  wine  from  grapes  in  the  wine  countries,  no  water  is  used,  but  the 
whole  fluid  is  composed  of  the  juice  of  the  fruit  itself;  but  in  the  common  practice,  as 
recommended  in  the  En^^ish  domestic  receipts,  the  juice  of  the  fruH  rarely  forms  more 
than  one  third  of  the  whole  liquor,  and  often  much  Jess ;  this  prc^rtion  being  also  fixed 
without  regard  to  the  ripeness  of  the  fruit.  This  artificial  wust^  thus  compounded  of 
water,  sugar,  and  juioe, contains,  in  general,  too  small  a  quantity  of  the  fermenting  prin- 
ciple so  essential  Ao  a  perfect  fermentation ;  the  fermentation  is  too  slow,  and  only  a 
small  quantity  of  alcohol  can  be  the  result;  hence  the  liquor  is  so  weak  that  it  soon 
changes  into  Tinegar.  When  green  fruit  is  used,  in  which  little  exists  but  acid  and  fer- 
ment, of  which  the  farmer,  in  this  case,  exceeds,  bulk  for  bulk,  the  quantity  in  ripe  fruits, 
the  acid  would  generally  be  too  abundant,  and  would  require  a  dilution  with  water.  But 
in  ripe  fruits,  where  the  acid  is  reduced  in  its  proportion,  there  is  not  the  same  necessity 
for  employing  water,  and  a  smaller  proportion  of  it  will  be  sufficient,  and  with  advantage 
to  the  wine.  If  too  little  water  is  used,  the  juice  and  sugar  are  too  much  concentrated, 
the  fermentation  is  brought  on  with  difficulty,  and  its  progress  is  so  slow  that  the  opera- 
tor will  sometimes  conceive,  from  the  time  employed,  that  it  has  continued  long  enough 
when  it  has  scarcely  commenced ;  and  the  result  is  therefore  a  sweet  wine,  the  ferment- 
ation being  stopped  before  all  the  vinous  fluid  has  been  formed. 

8477.  ^todfiaasaur  is  a  oery  important  quality  in  toiiM,  and  our  native  fruits  are  mostly  de- 
ficient in  this  ouality ;  nor  is  what  they  do  possess  always  of  the  best  kind.  It  is  fVe- 
qoently  useAu,  therefore,  to  introduce  substances  for  the  purpose  of  giTins  agreeable  fla- 
vooxB.  Here  one  caution  may  be  of  use :  it  is  not  to  do  too  much.  Wme  may  bear  a 
small  quantity  of  a  particular  flavour  with  advantage,  whereas  an  increase  of  the  same 
may  be  even  nauseous.  The  taste  alone  can  here  be  the  only  guide,  which  must  regu* 
late  experiments  frod  practice.  Various  substances  are  employed  by  wine-makers  with 
this  view :  flavours  of  elder,  cowslips,  clove-pinks,  vines,  have  eh.  been  occasionally  used  i 
IflkewiBe,  other  flavours  may  be  obtained  from  sweet-briar,  wormwood,  walnut  leaves,  oak 
chips,  rose  water,  sweet  and  bitter  almonds,  ginger,  cloves,  and  orris  root.  The  straw- 
berry and  raspberry  have  a  high  flavour,  but  it  is  difficult  to  preserve  them  during  the 
process  of  vinification,  otherwise  we  might  have  highly-soented  wines.  The  most  con- 
venient mode  of  managing  all  these  is  to  suspend  them  in  a  linen  bag  from  the  bung-hole 
of  the  cask  during  fermentation ;  and  care  must  be  taken  to  taste  the  liquor  frequently* 
that  the  flavouring  ioffredient  may  be  withdrawn  in  time.  Astringency,  when  required, 
may  be  oommunicatea  in  the  same  way,  by  catechu  and  other  materials  containing  tan- 
nin, or  the  astringent  principle.  An  agreeable  bitterness  may  be  given  by  burned  sugar, 
which  is  likewise  capable  of  producing  every  variety  of  yellow  colour  that  can  be  desired 
in  tiiese,  as  in  the  wines  of  the  grape. 

3478.  Colour  is  a  matter  of  little  comparative  moment  in  our  domestic  wines.  The 
only  fruits  of  our  own  growth  capable  of  yielding  colour  are  the  black  cherry,  strawberxy, 
black  currant,  raspberry,  mulberry,  elderbeny,  and  blackberry ;  the  latter  also  affords  a 
very  agreeable  flavour.  Colour,  when  required,  may  also  be  communicated  by  several 
dye-woods,  as  Brazfl  wood,  logwood,  also  oak  chips,  burned  sugar,  6u:.    The  astringent 

S'neiple  is  found  in  the  sloe  and  the  damson ;  and  may,  if  required,  give  a  roughness 
e  that  of  port ;  but  this  is  seldom  desirable. 

8479.  We  hone  already  stated  that  it  is  necessary  to  add  yeast  or  tartar  in  fermenting 
wine  made  from  our  ordinary  fruits,  although  grape  juice  ferments  spontaneously ;  but 
the  yeast  of  beer  should  not  be  employed  if  it  can  be  avoided,  since  it  contains  some  of 
the  bitter  of  the  bop.  It  is  best,  when  that  can  be  done,  to  employ  yeast  obtained  from 
a  Ibrmer  fermentation  of  wine.  The  lees  of  grape  wine  may  be  preserved  for  this  pur- 
pose in  a  dried  state ;  and  the  yeast  of  gooseberry  wine  keeps  perfectly  weH  dried. 

8480.  **Iiisa  pr^udiee  not  uncommon,"  Dr.  Macculloch  observes,  "to  suppose  that  the 
wines  made  from  the  fruits  of  this  country  are  unwholesome." 

**  There  is  bo  doabt  that  thef  maj  oocaaionally  ditagrM  with  iodindaalf ,  either  from  defect*  in  their  labri* 
Citioiu  or  from  their  anderfioing  the  prooete  of  deoompaettion  from  pemicioue  accidental  admiztnres,  or  fnm 
Ike  Idieeyneraaie*  ef  ptiticfvlar  oonatltatione.  Bat  they  an  not  necessarily  nnwholeaome  ;**  and  he  adds,  that 
UMir  MBeral  iaaalabdty,  whatever  it  may  be,  will  certainly  be  dtminiahed  by  every  step  which  they  shall 
anke  m  their  approach  to  the  wine  of  the  gnpe,  that  etaadarid  of  perfection  to  which  they  must  all  nltiinataly 
be  refened.  Bnt  we  shoold  obsenre,  that  Dr.  MaocnUoch  in  this  allades  to  domestic  wines  made  by  private  ia 
dividnab  in  the  best  maooer,  and  not  to  what  is  add  in  shops,  of  the  roanufactare  of  which  we  are  ignorant* 
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«  of  our  domestic  wines  made  from  ortUnaryfruil 


_,  .      ^  ^  WU  ^tpUtOmismegM  vj  uuj  uvm^uM,  w*n^  wnuuc  jrvm  urmnory  JTVU 

^tfg:  *'**  frJJ^r-iaBiiltewrwtt  *■**  *^**^»  ^®  cannot  recommend  them,  considering 

^  ^K,<  «i«  ^y*'"'^''^  ,y^ic^  tfae/  naoaiiy  contain,  and  that  their  actual  composition 

•iv  <*»«WJF «  ■*••  ■^  iJioi«ii,  by  proper  management,  conducted  upon  principle,  they 

^  «M  i»«wT»  ^  ^^^  jodinduate  of  superior  quality,  yet  we  are  far  from  holding  out 

ff^^x  Imp  made  "J'^P^gj^  ^om  our  native  fruits  alone,  independently  of  the  grape,  ever 

ikr  hi«p^  ^'aT^  «i*^  ^  foreign  countries.    But,  without  pretending  to  do  with  our 

%f  the  Tttw  ^2^j^gfs  end  other  fruits  of  that  kind,  what  is  impossible,  we  might  fairiy 

^Hv^bcrnW|^^ir^  ^^^^^  ^  ^^^  ^^  useful  beverages,  as  various,  at  least,  as  the  firnits 

rxpooi  u>  ""^^  M^  produced,  and  holding  an  intermediate  rank  between  the  more  ordi- 

mun  •*f*2flr  and  peny,  and  that  first  of  all  Uqi 


An«&  €wci  — —  P*ny,  and  that  first  of  all  liquors,  the  wine  of  the  grape. 

'^^^7%e  9smei  sddUion  of  brandy  to  our  domestic  toines  is  a  circumstance  that  deserves 

^^jfT  LW  iiiinfiT-^-'     we  have  stated  that  the  great  radical  defect  in  this  manufac- 

^^'^'^pffffir  *^  smaU,  a  quantity  of  fruit  compared  with  the  sugar  employed.    It  is  this 

^^^^^t^^^y  which  renders  the  fermentative  process  incomplete,  and  thus  imparts 

S^J'^JJJJJJ^iBiwkish  taste  which  renders  our  wines  intolerable  to  most  people,  and  even 

J^^TJJ^OiipB.  without  the  addition  of  brandy.    We  have,  when  treating  of  "  Foreign 

^jy^v^^med  the  great  prevalence  of  this  practice  in  preparing  many  wines  for  the 

^^!^  awirket,  and  the  bad  effects  of  it.    The  general  taste  of  this  country,  so  long  ac- 

i^^iiti  to  strong  brandied  wines,  can  scarcely  relish  less  potent  beverages ;  but  the 

^itMut  leason  for  introducing  spirits  into  our  domestic  wines  is  that  without  it  they  will 

^ig^if^ ;  but  it  has  been  shown  by  Dr.  Macculloch  that  the  necessity  of  introducing 

^Mj;^  into  our  wines  on  this  account  is  a  mistaken  notion ;  and  that,  were  they  made 

^ui^  the  proper  quantities  of  the  materials,  and  with  due  attention  to  the  fermentation  and 

^ffj^  processes,  there  is  no  reason  why  our  wines  should  not  be  sufficiently  durable  without 

thA»  addition.    Independently  of  the  brandy  never  combining  completely  with  the  wine, 

;m4  consequently,  existing  in  a  state  that  renders  it  ii^jurious  as  a  beverage,  fine  wines 

an9  invariably  spoiled  by  the  addition  of  ardent  spirits,  which  seems  to  have  the  efifbct  of 

slowly  decomposing  them,  and  thus  of  destrojring  that  delicate,  brisk,  and  lively  flavour 

90  eminently  possessed  by  natural  wines.    If  the  addition  of  brandy  be  thought  essential, 

either  for  keeping  or  strength,  it  should  be  done  during  the  second  fermentation  in  the 

cask,  or  the  fretting-in  process,  since  then  a  portion,  at  least,  of  the  spirit  will  enter  into 

permanent  combination  with  the  wine,  which  will  not  be  the  case  when  the  fennentation 

18  completed. 

S48S.  TAe  nomcf  offorngn  winu  given  to  em  home  mautfachtree  by  dealen  ia  a  gram  fimod  upon  th»  pob- 
ho,  Bad  IB  patticalarlV  calcolated  to  mialead  numerous  panooa  little  aoqaaintod  with  the  history  m  winee,  end 
wlio  tcaroely  know  that  CaleateUa,  Frontignac,  and  other  names  displajed  in  a  oonspicaous  manner  in  our 
shops,  belong  to  wines  of  the  Continent  which  cannot  possibly  be  made  in  Britain.  There  is  nothing  wrong'  in 
eadearoiuring  to  imitate  the  flaTOor  of  these  wines ;  the  crime  is  in  not  taking  care  lest  the  parchaser  should 


lie  under  the  erroneous  impression  that  the  imitation  is  the  original  wine.  Another  drcumstaoice  is  obvioos ; 
that,  as  we  do  not  know  all  the  substances  employed  in  making  these  imitations,  not  having  any  acouaintanca 
with  the  chemical  skill  nor  the  honesty  of  those  who  manufacture  them,  we  run  the  greatest  risk,  ii  not  of  be> 


eTery  one  to  perceiTe  the  necessity  of  understanding  accurately  the  nature  of  what  is  so  important  to  our 
health,  and,  consequently^  oar  happiness.  Tliose  who  are  desirous  of  ascertaining  how  nearly  our  domestic 
wines  may  is  made  to  imitate  those  of  foreign  growth  will  be  safe  if  they  make  the  trials  themselTss,  guided 
by  their  own  skill  in  chemistry,  or  that  of  some  chemical  friend  ;  and  experiments  of  this  kind,  conducted  with 
care,  will  highly  deserre  being  laid  before  the  public-  We  would  strongly  recommend  all  thoee  who  turn 
their  attenti<m  to  the  subject  to  possess  themselTos  of  the  theoretical  principles  which  we  have  endearoured  to 
render  familiar  and  easy  to  be  comprehended,  as  this  cannot  fail  to  light  them  in  their  path  in  making  experi- 
ments and  trials  in  making  wine.  Some  knowledge  of  the  elements  «f  chemistry  will  b«  of  the  greatest  uas  in 
enabling  them  to  vary  their  practice  as  circumstances  may  require. 

8484.  We  have  now  given  a  sketch  of  the  leading  facts  which  are  necessary  to  be  known  in 

the  art  of  making  domestic  wines ;  but  as  we  are  convinced  that  there  are  many  persons  who 

wHl  not  take  the  trouble  of  studying  these  with  sufficient  attention,  who  yet  would  be  desirous 

of  attempting  to  fabricate  some  home-made  wines  in  the  usual  manner  by  following  a 

receipt,  we  feel  it  necessary  to  add  som£  receipts  of  this  kind,  collected  from  the  best 

sources. 

Sdbsbct.  4. — Gooseberry  Wine. 

3485.  The  gooseberry  is  one  of  our  fruits  most  commonly  used  among  us  for  domestic 
wine,  and,  if  managed  judiciously,  may  produce  an  excellent  brisk  wine,  which  is  like- 
wise the  readiest  made,  and  the  cheapest.  For  this  purpose  the  fruit  may  be  used  in  the 
unripe  state ;  and  wtne  so  prepared,  by  judicious  management,  comes  often  so  near  to 
real  Champagne  as  not  te  be  distinguished  except  by  those  much  accustomed  to  the 
French  wine.  It  is  difficult,  however,  to  get  quite  rid  of  a  peciUiar  flavour  derived  flpom 
the  gooseberry,  which  is  most  developed  in  the  ripe  fruit,  and  is  less  perceptible  in  the 
immature  state.  This  flavour  resides  in  the  skins  alone,  and  therefore  some  employ 
the  expressed  juice  only ;  but  it  must  be  observed  that  the  produce  is  thus  rendered, 
nearly  tasteless,  which,  however,  is  not  so  bad  as  an  offensive  flavour ;  but  a  certain 
proportion  of  the  skins  is  observed  not  to  injure,  but  to  oommunicale  a  flavour  that  ia 
^ther  agreeable. 
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3486.  Various  proporlions  of  fruit  and  sugar  are  given  in  different  receipts ;  but  Dr. 
Macculloch  observes  that  the  quantity  of  fruit  is  usually  too  small,  and  the  fermentation 
is  generally  so  imperfect  that  the  wine  is  left  disagreeably  sweet. 

.3487.  From  the  ripe  gooseberries  having  more  saccharine  matter,  sweet  and  dry 
wines  may  be  produced  ;  but  these  are  ill  flavoured,  particularly  if  the  husk  is  not  care- 
fully excladed,  which  contains  more  flavouring  substance  in  proportion  to  its  ripeness. 

Gooseberry  wine,  properly  made,  is  perfecUy  durable,  as  much  so  as  Champagne  of 
corresponding  stf^ngth,  provided  equal  care  be  taken  in  the  bottling,  cellarage,  and  other 
management,  all  of  these  being  circumstances  in  which  our  domestic  fabricators  are  too 
apt  to  fail. 

3488.  Dr.  MaceuUoeh**  Receipt  for  making  Gooseberry  Wine.—**  The  fruit  mnst  be  sdeeted  before  it  bae 
■hown  the  leut  tendencj  to  ripen,  bat  about  the  time  when  it  has  aearly  attained  its  full  growth.  The  por- 
ticaJar  rariety  of  gooeeberiy  is  perhaps  indiflbrent ;  bat  it  will  be  •dvisable  to  aToid  the  nse  of  those  which  in 
their  ripe  state  have  the  highest  flatoar.  The  green  Bath  is  perhapa  anumg  the  bert.  Hie  smallest  shoald 
be  separated  by  a  aieve  properly  adapted  to  this  purpose,  and  any  ansoond  or  braised  fruit  rsjeeted,  while  the 
lomaius  of  the  blossom  and  the  frait-stalk  should  be  removed  by  friction  or  other  means.  Forty  pounds  ot 
such  fro  It  are  then  to  be  introduced  into  a  tub  carefully  cleaned,  and  of  the  capacity  of  fifteen  or  twen^  gal- 
lons, in  which  it  is  to  be  bruised,  in  suooessiTe  proportions,  by  a  pressors  sufficient  to  bunt  the  berries,  without 
breaking  the  seeds  or  materially  compressing  toe  stias.  Four  gallons  of  water  are  then  to  be  poured  into  the 
vessel,  and  the  contents  are  to  be  carefully  stirred  and  squeezed  in  the  hand  until  the  whole  of  the  juice  and 
pulp  are  separated  from  the  solid  matters.  The  materials  are  then  to  remain  at  rest  from  six  to  twenty-four 
iiours,  when  they  are  tabe  strained  through  a  coarse  bag  by  as  much  force  as  can  oonveaiently  be  applied  to 
them.  One  gallon  of  freeh  water  ma^  afterward  be  passed  through  the  marc,  for  the  parpoae  of  removing  say 
soluble  matter  which  may  have  remained  behind.  Thirtv  or  twenty-five  pounds  of  wnite  sugar  are  now  to  be 
dissolved  in  the  juice  thus  procured,  and  the  total  balk  or  the  Huid  duide  up  with  water,  to  Uie  amount  of  ten 
galloua  and  a  half.  If!  name  two  Quantities,  it  is  because  the  fruit  itself  varies  in  quality,  and  it  depends  on 
the  operator  to  distinguish.  The  old  receipts  allow  forty  pounds,  of  which  the  consequence  is,  invariably,  a 
sfwesl  wine,  while  it  tails  of  being  brisk  in  nine  out  of  ten  cases.  And  the  smaller  proportion  here  given  will 
most  frequently  ensare  a  brisk  wine,  if  the  operator  will  but  attend  to  the  progress  of  the  fermontation,  and 
the  treatment  as  formerly  described.  The  li<^uor  thus  obtained  is  the  artificial  mmett  which  is  equivalent  to  the 
jaroe  of  the  grape,  that  is,  mads  to  resemble  it  as  nearly  as  possible.  It  is  now  to  be  introduced  into  a  tub  ot 
sufficient  capacity,  over  which  a  blanket  or  similar  substance,  covered  by  a  board,  is  to  be  thrown,  the  vessel 
being  placed  in  a  temperature  varying  from  55^  to  6(H'  of  Fahrenheit's  thermometer.  Here  it  ma^  remain  for 
twelve  or  tvrenty-four  hours,  according  to  the  symptoms  of  fermentation  which  it  may  show,  and  nom  this  tub 
it  is  to  be  drawn  off  into  the  cask  in  which  it  is  to  ferment.  When  in  the  cask  it  mnst  be  filled  nearly  to  the 
bung-hole,  that  the  scum  which  arises  may  thrown  out.  As  the  fermentation  proceeds,  and  the  bulk  of  the 
liquor  in  the  cask  diminishes,  the  superfluous  portion  of  must,  which  was  made  for  this  express  purpose,  must 
be  poured  in,  so  as  to  keep  the  liquor  still  near  the  bung>  hole.  When  the  fermentation  becomes  a  little  more 
lan|piid,  as  may  be  known  by  a  diminuliou  of  the  hissing  noise,  the  bung  is  to  be  driven  in,  and  a  hole  bored 

3  Its  side,  into  which  a  wooden  peg,  called  the  spilSf  is  to  be  fitted.  After  a  few  days  this  peg  is  to  be  loosen* 
,  that,  if  any  material  quantity  of  air  has  been  generated,  it  may  have  vent.  The  aame  trial  must  be  made 
after  successive  intervals,  and  when  there  appears  no  longer  any  danger  of  extensive  expansion,  the  spile  may 
be  permanently  tightened. 

*'  The  wine  thus  made  mnst  remain  over  the  winter  in  a  cool  cellar^  as  it  is  no  longer  necessary  to  provoke 
the  fermenting  process.  If  the  operator  is  not  inclined  to  bestow  any  farther  labour  or  expense  on  it,  it  may  be 
examined  in  some  clear  and  cold  day  towards  the  end  of  February  or  beginning  of  Mnren,  when,  if  fine,  as  it 
will  sometimes  be,  it  may  be  bottled  without  Author  precautions.  To  ensure  its  fineness,  however,  it  is  a  bet- 
ter practice  to^dacant  it,  towaxds  the  end  of  December,  into  a  fresh  cask,  so  as  to  dear  it  fzom  the  first  lees. 
At  this  time,  also,  the  operator  will  be  able  to  determine  whether  it  is  not  too  sweet  for  his  views.  In  this 
case,  instead  of  decanting  it,  he  will  stir  up  the  lees  so  as  to  renew  the  fermenting  process,  taking  care  also  to 
increase  the  temperature  at  the  same  time.  At  whatever  time  the  wine  has  been  decanted,  it  is  to  be  fined  in 
the  usual  way  with  isinglass.  Sometimes  it  is  found  expedient  to  decant  it  a  second  time  into  a  fresh  cask, 
and  again  to  repeat  the  operation  of  fining.  All  these  removals  should  be  made  in  clear,  dry,  and,  if  possible, 
cold  weather.  In  an^  case  it  must  be  bottled  during  the  month  of  March.  The  wine  thus  produced  will  gen- 
erally be  brisk,  and  similar  in  its  qualities  (flavour  excepted)  to  the  wines  of  Champagne,  with  the  strength  of 
the  best  Sillery,  if  the  larger  proportiona  of  sugar  have  been  used,  but  resemblin|r  the  inferior  kinds  with  the 
smaller  allowance.  Inattention,  or  circumstances  which  cannot  always  be  oontroUed,  will  sometimes  cause  it 
to  be  sweet  and  still,  at  other  times,  to  be  dry.  In  the  former  case  it  may  be  manufactured  the  following  sea- 
son, by  adding  to  it  that  proportion  of  juice  from  fVesh  fruit  which  the  operator's  judgment  may  dictate,  and 
renewing  the  fermentation  and  subsequent  treatment  as  bsfore.  In  the  latter  case,  as  its  briskness  can  never 
be  restored,  it  must  be  treated  as  dry  wine  by  decanting  into  a  sulphured  cask,  when  it  mnst  be  fined  and  bot- 
tled in  the  usual  manner.  Such  dry  wines  are  occasionally  disagreeable  to  the  taste  in  the  first  or  second 
year,  but  are  much  improved  by  keeping ;  nor  ought  they  to  be  drunk  under  five  or  six  years." 

3489.  On  comparing  this  receipt  with  others,  it  may  be  proper  to  remark  that  white 
sugar  is  recommended,  whereas  some  use  raw  sugar,  which  is  much  inferior.  Here  the 
fermentation  is  performed  in  the  cask ;  others  ferment  in  an  open  tub  for  several  days, 
thus  losing  much  carbonic  acid,  skimming  off  the  yeast  as  it  Ibrms ;  they  then  put  the 
liquor  into  a  cask,  where  the  fermentation  is  renewed,  the  yeast  which  runs  out  at  the 
bung-hole  being  cleared  away  as  it  rises.  When  this  fermentation  has  ceased,  they  add 
brandy,  and  sometimes  honey,  a  practice  which  is  condemned  by  Dr.  Macculloch. 

8490.  Mr.  Donovan's  Process  for  making  Wine  from  ripe  Gooseberries,'^"  Although  the  frpit  should  have  been 
rad,  the  wine  will  not  be  so  ;  its  tint  will  be  a  flesh  coionr,  for  the  red  colouring  matter  is  precipitated  during 
the  process.  The  wine  will  not  be  quite  so  good  as  that  from  unripe  fruit,  at  least  it  Vill  require  a  ^r  longer 
time  to  ameliorate  to  the  same  degree  of  goodness.  Ten  gallons  of  gooseberries^re  to  be  bruised  in  a  tub,  and 
left  so  for  twenty-four  houn.  The  pnlp  thus  preparsd.  is  to  be  introiduced,  either  at  onoe  or  in  successive  por- 
tioas,  into  a  hair  cloth  or  canvass  hag,  and  submitted  to  pressure.  The  matter  remaining' in  ths  bag  is  to  be 
rstumed  into  the  tub,  and  fi«tt  gmDons  of  tolerably  hot  water  are  to  be  poured  on :  the  whole  is  to  be  well  mixed 
up.  After  thus  remaining  in  the  tub  well  covered  for  about  twelve  houn.  the  matter  is  to  be  pressed  through 
the  bag,  and  the  liquor  oibtaiqed  is  to  lie  mixed  with  the  original  juice.  The  solid  mattsr  of  the  fruit  is  thon 
liDith  v«ry  little,  and  may  be  thrown  away. 

**  In  tfvery  fiw  gallons  of  tie  liquor,  consisting  of  the  mixture  of  the  original  juice  ^th  the  mfusion,  twelve 
pounds  of  white  sugar  are  te  be  diosoWed  perfectly.    If  the  liquor  be  now  left  to  itself,  it  will,  after  some  hours, ' 
show  symptoms  of  a  odmraeneing  fermentation.    In  proportion  as  the  fruit  is  ripe,  the  tetepentnre  of  the  weath 
or  ought  to  be  high.    Shoald  it  be  wry  cool  weather,  the  liqoor  ahould  be  placed  near  the  fire.    If  the  goose- 
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beniM  w»n  oaripe,  or  just  ripeainf ,  the  fennontatioB  will  takia  ]iUioe  at  a  lower  tempaatare,  aad  with  i 
•ctiTity. 

**The  ptofTMi  of  tlM  fanaaniatiaB  ahoald  be  firoqiQeatlj  aKMtaiDid  bj  taMiaf  tKo  liqqid,  it  >^**'«^!v 

tiaaallj  lew  tweet  antil  at  laagth  the  sweetaoie  toUll/  dieappeua ;  at  this  period  the  fsnaentatioa  is 

plete.    When  the  fruit  has  been  over  ripe,  or  when  the  weather  is  remariuibly  oool,  the  last  portions  of  stini 
rsBuin  a loaff  time  nnaltersd,  aad  the  fermentatian is  sospeaded.    Pladnf  thie  ceotainiag  iresael near  thaflia 
will  alwa/s  renew  the  fermsntarioa ;  eo  lon|r  as  this  degtae  of  heat  is  kept  ap  the  frrawntatioa  will  prnnonrt 
Whan  the  qaantity  af  wi^a  aadar  fermeatation  ia  very  oonaidentblei  it  wiU  fooondl/  keep  up  ita  own  tampet 
store.    Should  the  aeaaon  be  so  warm,  and  the  fermeatation  so  rapid,  as  to  excite  fean  of  soaring,  which,  how 
aver,  eaa  nsTer  happen  while  the  quantity  is  so  small  as  ten  or  twenty  gallons  in  each  fiyuenting  tnb,  we  can 
raadihr  avert  the  daagar  by  ranking  off  from  the  leee,  having  first  skimmed  off  the  head  m  yeast. 

**  Whan  the  ferawatatiou  has  totally  ceaaed,  the  wine  is  to  be  racked  off  aa  clear  aa  it  can  be  pnieared. .  Ta 
every  five  gallona  of  it  two  quarts  of  brandy  or  good  old  malt  spirit  are  to  bo  added,  well  mixed  and  left  to  lel^ 
tie ;  for  the  spirit  causee  a  separation  of  flocks  which  previooaljr  had  been  in  solution.  After  sufaaidenoe  tat 
peshaps  a  oionth,  the  dear  liqoor  ia  to  be  cautiooriy  drawn  off^  latrodoeed  into  a  cask  which  it  Jost  fills,  aad 
set  by  ia  a  cod  cellar  far  a  mat  length  of  time.  It  is  seldom  that  the  impatience  and  curioaity  of  iaexnerieaoed 
makeia  of  domestic  winea  for  fiuniljr  ose  can  brook  the  delay  of  keeping  the  wine  km^  enough  to  mallow  aoffi- 
deatly.  The  wine  just  deaoribed  will  require  five  veaia  at  baat  to  be  in  its  beat  conditioa,  and  moat  have  bean 
kept  in  wood  all  that  tiau ;  it  may  then  be  bottlea.    A  mach  ahovter  time  will,  however,  reader  it  tolerable." 

SuBBBCT.  6. — Currant  Wine. 

3491.  Three  varieiUs  of  eurra$Us  are  enaloyed  in  making  imnc,  white,  red,  and  black, 
bat  the  first  two  are  most  eommon.  Th^  wines  from  the  white  and  red  sorts  differ  a 
little  from  each  other  in  colour,  and  also  in  flavour.  With  proper  management,  they  are 
capable  of  producing  a  wine  analogous  to  the  lighter  wines  of  the  grape,  according  to 
Dr.  MaccuUoch,  "  not  easily  to  be  distinguished  from  the  Colares  of  Portugal,  which, 
although  not  in  the  first  class,  is  certainly  superior  to  most  of  our  domestic  wines."  A 
principal  defect  in  currant  wine,  as  commonly  made,  arises  from  too  small  a  quantity  of 
the  fruit  being  used,  and,  of  course,  too  much  sugar  and  water.  On  this  account,  and 
firom  the  imp^ect  fermentation,  these  wines  are  usually  too  sweet,  and  from  a  natural 
bad  flavour  in  the  husks,  which  are  often  kept  in  the  mustf  a  mawkish  taste  is  induced. 
By  increasing  the  quantity  of  fruit,  which  is  generally  used  only  in  the  same  proportion 
as  in  gooseberry  wine,  and  avoiding  the  use  of  the  husks,  the  flavour  and  quality  of  the 
wine  are  materially  improved. 

At  present  only  sweet  wines  are  generally  made  from  currants ;  but  dry  wines  may 
also  be  fabricated  from  this  fruit  by  the  methods  already  pointed  oat ;  for  these  the  fruit 
should  be  ripe. 

Brisk  wine  may  also  be  made,  and  then  a  proportion  of  unripe  fruit  should  be  Intro* 
duced.  The  use  of  tartar,  likewise,  Dr.  Maeetdloch  is  of  opinion,  would  be  advantageous, 
and  would  correct  a  defect  not  uncommon,  that  of  having  an  ammoniacal  taste. 

Another  improvement  has  been  put  in  practice  with  success,  not  only  in  making  cur» 
rant  wine,  but  in  all  those  wines  produced  from  fruits  of  which  the  flavour  is  either  bad, 
or  which  have  little  or  no  flavour ;  this  is  by  boiling  the  fruit  juice  previously  to  ferment- 
ation. From  this  treatment  many  tasteless  fruits  acquire  a  flavour,  and  many  bad  fla- 
vours are  converted  into  agreeable  ones.  This  is  particularly  remarkable  in  the  case  of 
the  black  currant,  which,  though  harsh  in  its  natural  state,  acquires  by  boiling  a  power- 
ful and,  to  most  persons,  an  agreeable  flavour.  Wine  made  from  this  fruit  in  the  raw 
state  has  no  particular  property,  whereas  that  of  the  boiled  may  be,  by  careful  manage- 
ment, brought  to  resemble  some  of  the  best  of  the  sweet  Cape  wines.  The  boiling  must 
not  be  too  long  continued,  as  this  degree  of  heat  tends  to  coagulate  and  precipitate  the 
ferment,  and  thus  render  it  ineflTective.  Some  artificial  ferment  is  general^  necessary 
with  boUed  juice.  Great  care  must  be  taken  in  separating  the  ntilka ;  and  if  the  skins 
and  solid  matter  are  fermented  in  the  vat,  they  must  not,  at  all  events,  be  introduced  into 
the  casks.  Many  persons  put  the  pure  juice  into  the  casks  at  once,  strained,  without 
any  previous  fermentation  in  the  vat. 

Receipt  for  Whit*  Cttrrmit  IFtas.— >Bruiae  fcrty  pounds  of  fruit  in  a  tub  of  the  capacity  of  fifteen  or  twan^  gal^ 
lona,  and  add  to  it  four  gallons  of  water.  Stir  the  whde  well,  aad  ■qneaxe  till  the  pulp  is  thorooghlr  sepav^ad 
from  the  akina.  Leave  theee  materials  at  rest  for  about  twelve  honra,  aad  then  atraia  them  thiwiga  a  caavaaa 
bag  or  fine  hair  aieva,  aad  pass  one  gallon  of  fraah  water  through  the  mare.  Piasolva  thirty  or  twan^-fiva 
pounds  of  white  sugar  in  the  jaioe  thus  obtaiaed,  aad  make  up  the  whole  quantity  by  an  addition  of  tea  galloaa 
aad  a  half  of  water.  The  pnqportion  of  sagar  here  givea  is  for  a  brisk  wiae ;  if  a  sweet  wiae  is  required,  there 
must  be  forty  pounds  of  sugar.  White  sugar  is  recommended  aa  mach  the  beat ;  if  moist  sugar  be  used,  somo- 
what  saore  wiu  be  aeeeaaary.  The  must  being  now  prepared,  the  fanaaatation  woA  aabaeqaeni  tsaatment  aaat 
be  exaoUy  the  aaaie  as  for  ^[oosebenry  wiae,  and  the  reader  may  therefore  refer  to  that  rcceiDt. 

If  brandy  is  to  bo  added,  it  should  be  added  towards  the  end  af  the  fermentation  in  the  caaa.  For  the  above 
qaantity,  aome  will  put  hi  a  qaart  of  bnndy  alone ;  others  first  mix  it  with  honey. 

Whether  the  wina  ahould  be  racked  off  fiom  the  laea  at  the  end  of  aiz  Bontha,  vat  into  a  fireah  cask  te  aix 
mfCAtns  longer  bafoia  it  ia  bottled,  or  be  safierad  to  ramaia  the  whole  time  im  the  leaa,  amat  depend  aeon  tha 
atate  of  the  wine,  aooonHBg  to  die  priadplea  explaiaad  above.    The  boCtUag  ahoald  be  earafaUy  attaaded  to. 

An§thtr  Recs^.— White  caanata,  fitna  gallona ;  white  gooeeberriea.  oae  gaUan ;  white  aagar,  twaaty^fiva 
poanda ;  white  tartariCa rnuoa ;  bitter  ahaoada,  two ooncea :  water,  nine  gawms ;  braady,  oae  gaUoa. 

I4M.  Mr.  CgmeWtRueiaifonmakingRed  CmmuU  Wns.— Braiaa  eifht  galloaa  ofredtatraata  with  aaa  qaart 
af  taq^rriee.  Frees  oot  the  juice,  and  to  tha  teeidaam,  after  ptaaania,  add  elevaafallaaa  of  oold  water.  Add 
two  poaada  of  beat  root»aliced  aa  thin  aapoaaiUa,  to  give  odoar,  aad  let  than  iafaaa,  with  ftaqaaat  mixture, 
fipr  tweKa  hopn ;  thaamat  oat  the  liqaor  aa  befina,  and  add  it  to  the  jniao.  Next  diaaolva  twaaty  poaada  o' 
faw  sugar  in  the  mixed  liquor,  and  three  ounces  of  red  tartar  ia  fine  powder.  In  eoma  hoam  (ha  fanMatatian 
win  oomaieuoe,  which  ia  to  be  maaaged  aocording  to  the  detoila  givaa  fi>r  fooaebtny  wine,  aad  the  priaoiplea 
wahaveatatadmaviaaBly.  When  the  lenaentationia  completely  ovar  add  aiM  gaUBn  of  braady;  letthewiaa 
ataad  tn  a  week,  than  rack  aff,  aad  let  it  ataad  far  twa  aamtha.  It  amy  now  be  fiaaUy  racked  aff«  boagad  ay 
la  Iha  cask,  and  aet  by  ia  a  cool  oallar  for  aa  maay  years  aa  nay  be  raqairsd  toamalionto  it. 


EIOBITNI   fOE  MAKINO  WflTM.  645 


> 


MM.  Blidk  tmrmi  wmt  majbe  madt  iatlwa—  wanMr^iMiag  ■faigalkmt  of  bl«clicmrn»U,tlMPte  nlk— 
•f  atrnvbaRUs,  tweatT^fln  pomdi  of  nw  oogart  four  oonooo  of  nd  terUr,  tea  (allono  of  cold  wator,  ■na  thna 
qoartt  of  bnody. 

SuBSKCT.  6. — Eldarbtrry  Wiiu. 

8494.  The  elderberry  is  wett  adapled  for  the  producHon  of  vine.  Its  juice  oontains  a  oon- 
Biderable  portion  of  the  principle  necedsary  for  a  Tigoroas  fermentation,  and  its  beanti* 
fui  colour  oommonicatea  a  rich  tint  to  the  wine  made  from  it.  It  is,  however,  deficient 
in  sweetness,  and  therefore  demands  an  addition  of  sugar. 

There  are  several  methods  of  making  this  wine.  The  following  are  some  of  the  most 
approved  receipts : 

349ft.  Tako  one  gallon  of  ripe  elderiMinea  and  one  quart  of  danuona  or  eloea  for  ererj  two  nllons  of  wine 
to  be  made.  Boil  tiie  fruit  in  about  half  the  quantitj  of  water  till  thej  bunt,  breaking  them  freqaentlj  with 
a  stick.  Strain  the  liquor,  and  return  it  to  the  copper.  To  produce  eighteen  gallona  of  wine,  twentj  gaUona 
of  thie  liquor  are  neoeaearj ;  and  for  whetever  quantity  the  liquor  falls  short  of  this,  water  must  be  added  to 
make  up.  Boil  this  together  with  fifty-six  lbs.  of  coarse,  moist  sugar  for  half  an  hour,  and  it  is  to  be  fermented 
in  the  usual  manner  when  sufficiently  cooled,  aod  then  it  is  to  be  tunned,  or  put  into  the  cask.  Put  now  into 
a  muslin  bag  a  pound  and  a  half  of  ginger  bruised,  a  pound  of  aUapice^  two  ounces  of  cinnamon,  and  four  or 
atz  ouneea  m  hmw ;  suspead  the  bag  with  the  spice  in  the  cvk.  by  a  string  not  long  enough  to  let  it  touch  the 
botton ;  let  the  liquor  work  in  the  cask  for  a  fortnight,  and  fill  up  in  the  usual  manner.  Th^  wine  will  be  fit 
to  tap  in  two  months,  and  is  not  improved  by  keeping,  like  many  other  wines.  Elderberries  alona  may  bo 
used. 

3406.  Amoikir  ifcMod.^Elderberriea,  ten  gallooa ;  water,  ten  gallons ;  white  sugar,  forty-fire  pooada ;  red 
tartar,  eight  ouncee ;  fermented  with  yeast  in  the  usual  manner.  When  in  the  eask,  ginger  root  diced  or  all- 
spioe,  four  ounces ;  bitter  almonds,  three  ounces,  sospended  in  a  bag,  may  be  allowed  to  infuse  in  the  liquor 
when  it  ia  fsnnenting ;  they  are  then  to  be  remored.  Brandy  may  be  added  or  not.  When  the  wine  is  dear, 
whiclto  will  be  in  about  three  months,  it  nwy  be  drawn  off  from  the  leee  and  bottled.  The  spicea  may  be  Taiiad 
aocoidiag  to  laate. 

SoBSBCT.  7. — Cherry  Wine. 

S4V7.  Ah  ecrelZenI  Wim  may  it  wudefrcm  CAerriet.— Piek  Morello  cherries,  not  over  ripe,  from  their  stalka ; 
naah  them  in  a  m<nlar  aad  mm  to  deboh  the  pulp  without  bruiaing  the  alonea,  and  anfler  the  maas  to  ataad 
twenty-four  hours.  Press  the  pulp  through  a  coarse  hair  sieTO,  and  to  every  three  gallons  add  from  eight  to 
Bine  pounds  of  loaf  sugar.  Put  the  mixture  into  a  cask,  add  yeast,  and  suffer  it  to  ferment ;  then  laok  the 
wine  nom  its  lees  as  soon  as  it  becomes  clear.  Some  persons  oraok  the  stones,  aad  hanc  them  with  the  bruised 
kernels  in  a  bog  suspended  from  the  bung-hole  in  the  cask  during  the  fermentation  of  the  wine,  which  thua 
acquires  a  auctv  fiavoor.  Mr.  Tooke  informs  us  that  they  make  a  good  deal  of  this  wine  in  Ruisia,  aad  that 
they  add  some  noney  to  the  cherries. 

3498.  DoHuoHj  or  Blaek  Chtny  TTtae.— Infttse  together  for  twenty-four  hours  eight  gallons  of  the  fruit,  eleven 
gallons  of  warm  water,  thirty  pounds  of  sugar,  six  ounces  of  red  tartar,  breaking  the  fruit  as  in  the  ease  of  the 
alderbemes.  Break  one  eighth  part  of  the  cherry-stones,  and  add  them  to  the  mare.  Strain  and  ferment  a* 
usuaL    The  rest  of  the  process  as  in  currant  wine. 

8490.  French  Method  of  making  Chtny  IFintf.— -Bruise  together  fifteen  pounds  of  cherries  not  quite  ripe,  aad 
two  of  ourrants ;  add  two  thirds  of  the  cherry  kernels.  Put  the  whole  in  a  small  eaak,  with  a  quarter  of  a 
pound  of  sugar  to  each  quart  of  juice.  Let  the  cask  stand  ia  sand,  and  cover  the  bong  Ughtbr  while  it  is  worl^ 
ing,  which  will  occupy  nearly  three  weeks.  The  cask  should  be  of  the  size  just  to  hold  thelnice,  or  the  lutar 
must  be  made  up  in  the  above  proportions  to  the  siae  of  the  cask,  as  it  is  necessary  it  should  be  fall.  Cany  oa 
the  foimentation  in  the  usual  awaner,  as  in  grape  or  gooseberry  wine.  When  the  fezmeatation  is  over,  bung 
op  the  cask,  and  in  about  two  months  the  wine  will  be  fit  to  be  drawn  off  and  bottled* 

SuBsxcT.  8. — Mulberry  Wine. 

3500.  Gather  the  mnlbenriea  before  they  an  quite  ripe,  bmiae  them  in  a  tub,  and  to  every  qoart  of  the 
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farvieed  berriaa  put  the  aame  quantity  of  water.  Let  the  mixture  etand  for  twenty-four  hours,  aad  then  atraia 
it  through  a  coarse  sieve  ;  haviag  added  to  every  gallon  of  the  diluted  juioe  three  oafour  pounds  of  sugar 
allow  it  to  ferment  in  the  usual  manner ;  when  fine  in  the  cask,  bottle  it. 

SuBSBCT.  9. — Apricot  Wine. 

SSOl.  Take  apricots  when  nearly  ripe,  remove  the  stones,  and  broise  the  pulp  in  a  mortar.  To  eight  pounds 
of  the  pulp  add  a  quart  of  water ;  allow  the  mixture  to  stand  for  twenty-four  houie,  and  then  squeeze  out  the 
)uice  ;  add  to  every  gallon  of  it  two  pounds  of  loaf  sugar ;  put  it  into  a  cask  and  ferment  it,  and  when  perfeotlj 
dear  bottle  it.    Peedk  wtac  may  be  made  in  a  similar  manner. 

SuBSBCT.  10. — Strawberry  or  Ratpberry  Wine. 

3503.  Bruise  and  press  out  the  juice  of  either  fruits.  Pour  on  the  mare  seven  gallons  of  vrater ;  infase  for 
twelve  houn,  and  prees  out  the  liquor ;  add  this  liquor  to  the  juioe,  and  mix  them  with  six  gallons  of  dder. 
Pisi^e  in  the  mixture  sixteen  poonda  of  raw  sugar,  and  three  ounces  of  powdered  red  tartar,  aad  then  set  it 
to  ferment  in  the  usual  manner.  Pare  the  rinds  of  two  lemons  and  of  two  oranges,  and,  together  with  the 
luice,  throw  them  into  the  fermenting  tub,  and  take  out  the  rinds  when  the  fermentation  is  over.  Three  gal 
Jons  of  brandy  may  be  added.  In  makinff  raspberry  wine  a  gallon  of  red  and  whit*  emant  juioa  ahoula  ha 
added,  and  an  equal  quantity  of  water  left  out. 

SvBSBCT.  ll.—Cider  White  Whe. 

3503.  Mix  alxteen  gallooa  of  apple  juice,  aixteen  pounda  of  honey,  four  ounces  of  irhite  tartar ;  endoae  in  a 
bag  one  ounoe  each  of  cinnamon,  doves,  and  mace,  and  suapend  it  in  the  mixture  vrtiile  fennantiAg.  Whan 
the  fermenution  is  complete,  add  one  gallon  of  rum. 

SuBBBCT.  IS. — Cowslip  Wme,  * 

3504.  Boil  together  seven  pounds  of  moist  sugar,  two  gaUona  and  a  hdf  of  water,  and  two'  ovneee  of  hope. 
PUe  the  riada  of  eight  lemene  or  aeviUe  oraagWj  or  a  part  of  eaob ;  pour  the  boiKng  liqttr  over  them  ;  whisa 
this  is  cod,  S(|ueeae  the  juioe  over  it,  and  add  thu  to  tne  liquor.  Ferment  the  whiua  with  yeast  in  the  nsud 
way,  and  put  it  into  the  cask.  Gather  cowslip  fiowen  on  a  fine  day,  picking  out  carefally  aU  stalks  and  leaves. 
Pat  into  the  cask  of  wine  as  much  of  the  flowen  as  would  be  a  quart,  when  fraeh  gatMMd,  for  tmck  gallon ; 
stir  them  well  till  they  sink.  Dissolve  three  ounces  of  iaiai^aBa  ia  a  little  of  the  wine,  and  return  it  to  the 
not  to  fine :  in  a  iisw  daya  bung  it  ap  doee.  In  six  months  the  wine  will  be  fit  to  bqttle,  bul  will  improve  bj 
being  kept  loiiger  in  the  cask.  By  managiag  aa  above,  the  wine  will  be  fined  in  the  caahs,  and  will  be  as  good 
ftom  the  cask  as  if  bottled,  which  is  a  great  saving  of  trouble.  The  cowslip  flowen  may  be  dried  and  kept  la 
bega  till  they  ane  wanted,  and  will  do  as  vrsll  aa  mdu 
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SuBSBCT.  iS.-^^Orange  Wtne. 

9509.  Seville  onagw  are  tued  for  this  purpose ;  they  «xe  best  in  March.  For  eighteen  gallona  of  trine  hal/ 
a  chest  of  oranges  are  raqnired.  Pars  the  rinds  from  aboat  a  doxen  or  two  dooen,  as  mors  or  lose  of  the  UttM 
will  be  iujeeable ;  ponr  over  this  a  quart  or  two  of  boiling  water,  and  after  letting  this  stand  for  twelve  hoara, 
■train  offthe  water  which  extracted  much  of  the  essential  oil  of  the  oimngea.  Take  the  peel  off  entirely  froa 
the  remainder  of  the  oranges,  squeeze  the  Juice  through  a  bag  or  a  sieve,  and  put  it  into  a  cask  with  about 
forty  five  pounds  of  white  su^,  or  fifty-Ave  of  the  best  moist  sugar.  Soak  the  pulp  in  water  for  twenty-four 
hours,  and  after  straining  this,  add  it  to  the  caak.  Repeat  this  several  times  tiU  the  cade  is  full ;  stir  the 
whole  well  with  a  slick  till  the  sugar  is  .dissolved ;  then  set  it  to  fennent.  The  fermentation  is  dower  than 
with  currant  wine,  but  may  be  heard  hissing  for  several  weeks ;  when  this  subsides,  cioee  the  bung-hole,  and 

EroceeJ  as  in  (he  case  of  gooseberry  wine.    Some  add  brandy.    The  wine  requires  to  be  kept  in  the  cank  a  year 
cfore  it  !a  bottled. 

SuBSECT.  14. — Birch  Wine. 

S500.  A  wine  was  formerly  made  from  the  sap  of  the  birch  tree,  though  now  it  is  scarcely  known.  The  sac 
contains  so  much  saccharine  matter  as  to  be  fermented ;  it  is  to  be  obtained  in  the  month  of  March,  when  it 
begins  to  ascend,  by  boring  a  hole  in  each  tree  about  a  foot  from  the  ground,  large  enough  to  admit  a  faucet, 
which  is  to  be  inserted.  The  sap  will  flow  for  several  days  into  a  vessel  placed  to  receive  it  without  injuring 
the  tree.  Having  obtained  as  much  as  is  proper,  the  hole  should  be  stopped  with  a  peg.  To  a  gallon  of  this 
sap  add  a  quart  of  honey,  or  two  pounds  and  a  half  of  sugar,  and  boil  them  together,  stirring  the  whtile  ,*  add 
also  two  ounces  of  hops  for  everj  nine  gallons,  a  few  cloves,  and  a  rind  or  two  of  lemons.  Ferment  this  with 
yeast,  transfer  it  to  the  cask,  refine  it  with  isinglass,  and  proceed  as  in  the  other  cases.  In  about  two  months 
the  wine  may  be  bottled,  and  in  two  months  more  it  will  be  flt  for  use.    It  will  improve  by  keeping. 

Birch  wtne  h4U  been  made  from  an  open  grove  of  about  100  MrcA  tree*,  near  Overfoa  /fa/2,  for  sixty  or  seventy 
years  past.  Thirty  trees  or  more  are  tapped  in  a  season,  aboat  six  or  eight  inches  above  the  ground,  in  March. 
A  piece  of  bark  about  three  quarters  of  an  inch  in  diameter  is  cut  oat  with  a  ^uge,  and  the  wood  penetrated 
an  inch  or  more ;  an  iron  spout  is  then  driven  into  the  bark  below  the  hole,  which  conducts  the  sap  in  a  bottle 
In  warm  weather  the  holes  soon  grow  up,  and  will  cease  to  run  in  four  or  five  davs ;  but  in  windy  weather  they 
will  run  for  a  month.  Some  trees  will  run  twenty-four  gallons  in  twenty-funr  hoars  ;  others  not  half  'a  pint. 
The  juice  is  sold  at  sixpence  a  galloh  to  those  who  make  amall  wine  as  a  substitute  for  small  beer.  If  ibe  juice 
is  scalded,  but  not  boiled,  it  may  be  kept  a  month  beftire  it  is  made  into  wine ;  if  not,  it  will  not  keep  above  a 
day  or  two.  For  making  wine,  two  pounds  of  oaarse  sagar,  and  a  quarter  of  a  pound  of  Malaga  raisins,  are 
added  to  every  gallon  of  birch  iuice  when  cold  ;  it  is  then  boiled  for  anhenr,  until  it  is  obeerved  to  grow  clearer, 
when  it  is  set  to  cool ;  and  when  about  the  same  heat  tbat  beer  is  set  to  work,  a  toast  of  bread,  spread  with 
yeast,  is  put  into  it,  and  for  four  days  saffered  to  work  freely,  when  it  is  barrelled  ;  and  the  same  quantity  of 
raisins  as  liefore,  and  about  an  ounce  of  isinglass  to  every  twenty  gallons,  are  ftdded.  It  seldom  works  out  olthe 
barrel,  and  in  two  ar  three  woekfl  is  ready  tor  close  bunginv  down,  to  remain  for  three  months,  when  it  should 
be  bottled  oif,  and  in  two  or  three  weeks  after  it  is  fit  ^  drinking,  but  is  better  for  being  kept  longer. — Low 
don's  En^clofMtdia  of  A^ricuUure. 

3A07.  The  sap  of  the  birch  is  convertible  into  winei  vinegar,  and  spirit,  and  from  it  ingar  may  be  obtained. 
From  a  largo  tree  tapped  in  the  sprinip  several  galloos  of  saccharine  sap  may  be  drawn  daily  withuat  obvious 
injury  to  the  plant,  which  forms,  when  freah,  an  agreeable  beverage,  and,  when  fermented,  an  intoxicating 
liquor.— >£«rjietre  Botany. 

ScBSECT.  16. — Ginger  Wine. 

3S06.  Ihssolve  eighteen  or  twenty  pounds  of  sugar  in  nine  and  a  half  gallmis  of  boiling  water,  and  add  to  it 
ten  or  twelve  ounces  of  bruised  ginger  root.  Boil  the  mixture  for  about  a  quarter  of  an  hour,  and,  when  nearly 
cold,  add  to  it  half  a  pint  of  veast,  and  poor  it  into  a  cask  to  ferment,  taking  care  to  fill  the  cask  from  time  to 
time  with  the  surplus  of  the  liquor  made  for  that  purpooe.  When  the  fermentation  ceases,  rack  off  the  wioa, 
and  bottle  it  when  transparent.  It  is  a  common  practice  to  boil  the  outer  rind  of  a  few  lemons  together  with 
the  ginger  destined  for  the  wine,  to  impart  to  the  wine  the  flavour  of  lemon  peel. 

SoBSECT.  16. — Rhubarb  Wine. 

3509.  The  leaf-atalks  of  the  giant  rhubarb,  cut  into  pieces  as  if  for  tarts,  and  bruised  vrith  a  wooden  mallet 
to  exiness  the  juice,  will  make  a  delicious  wine,  qnite  equal  to  green  gooseberry,  and  very  closely  resembUag 
Ohnmpagne.— (7aniener*«  Magazine, 

'SuBSECT.  17. — Wine  made  from  mixed  Fruits. 

3510.  Take  cherries,  black  currants,  whito  currants,  and  raspberries,  of  each  an  equal  quantity,  though,  if 
the  black  currants  predominate,  the  better.  To  four  pounds  of  the  mixed  frnit,  well  bruised,  put  one  gallon 
of  water;  let  it  steep  three  days  and  nights  in  an  open  vessel,  frequently 'stirring  up  the  mass;  then  stir  it 
throngh  a  hair  sieve  ;  put  both  liquids  together,  and  in  each  gallon  of  the  liquid  put  three  pounds  of  sugar 
Let  the  whole  stand  again  three  days  and  three  nights,  frequently  stirring  it  up  as  before,  alter  skimming  off 
the  top ;  then  torn  it  into  a  cask,  and  let  it  ramam  at  the  bung-hole,  while  fermenting,  about  two  weeka. 
Lastly,  to  every  nine  gallons  pat  one  quart  of  good  brandy,  and  then  fasten  down  the  bung  ;  if  it  does  not  soon 
become  fine,  a  solution  of  isinglass  may  be  stirred  into  the  wine.— Po|>ere  of  the  Bath  Society^  vol.  xi 

Sect.  IV. — uanaobmbnt  of  the  wine-cellar. 

To  manage  wines  in  the  cellar  with  advantage,  it  is  necessary  to  be  acquainted  witli 
their  manufacture,  which  we  have  already  explained ;  also  to  know  the  several  diseases 
to  which  they  axe  liable,  and  the  remedies. 

SuBSECT.  1 — Construction  of  the  Wine-ceUar, 
It  is  necessary  that  the  temperature  of  wine-cellars  should  be  as  uniform  as  possible. 
If  liable  to  be  affected  by  the  variations  of  weather,  wine  in  bottles  will  become  turbid, 
or  "  sicken ;"  they  should  be  placed  so  as  not  to  be  affected  by  any  of  the  ordinary  cau- 
ses of  concussion.  Wine  is  easily  acted  upon  by  any  unusual  kind  of  motion ;  and  it 
has  sometimes  happened  that  when  taken  from  a  good  cellar  in  London  to  a  bad  cellar 
io  the  couDtry  it  has  been  all  spoiled. 

The  openings  of  a  wine-celler  ought  to  be  few  and  narrow ;  yet  the  means  of  occa- 
sional ventilation  should  be  provided  for ;  but  a  current  of  air  should  not  pass  constantly 
through  it,  since  this  must  often  introduce  a  change  of  temperature. 

Cellars  where  wine  is  kept  in  the  wood  should  neither  be  too  humid  nor  too  dry.  The 
excess  of  humidity  may  be  observed  by  the  moisture  of  paper,  corks,  dtc,  kept  in  them 
for  some  time.  If  the  cellar  is  too  damp,  the  casks  are  apt  to  rot  and  decay ;  and  fun- 
gous matter  and  mouldiness  will  grow  and  infect  the  air  ■  at  the«ame  time  a  moderate 
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degree  of  hnmidiij  is  proper ;  for  if  a  cellar  be  too  dry,  the  staves  of  the  cask  wiU  shrink 
and  warp,  and  occasion  a  loss  of  wine. 

351 1.  Different  vfines  repare  differeni  qtuUiHes  in  a  ceUar  to  he  preserved  in  the  best  man- 
ner. In  England  it  is  useful  to  have  two  wine-cellars,  or  two  divisions  in  one,  in  large 
establishments,  to  snit  various  sorts  of  wine.  One  of  these  should  be  some  degrees 
wanner  than  the  other,  for  there  are  many  wines  which  do  best  in  a  cellar  of  higher 
temperature  than  usual  ;  thus  Madeira,  Sherry,  Canary,  Malaga,  Syracuse,  Alicant, 
Cypros,  and  some  others,  keep  better  in  warm  than  cold  cellars,  although  such  are  not 
weU  adapted  to  the  delicate  wines  of  France.  Where  there  are  two  cellars  of  different 
temperatures,  they  should  not  communicate,  lest  the  temperature  of  each  should  bNS 
affected  by  opening  the  door  of  communication. 

In  cellars  which  hold  the  wines  of  the  south  it  may  be  necessary  sometimes  to  intro- 
duce artificial  heat ;  and  to  regulate  this,  a  thermometer  should  be  kept  in  it.  The 
increase  of  temperature  may  be  obtained  occasionally  by  a  chafing-dish  and  charcoal, 
but  much  better  by  a  fire,  for  which  reason  such  cellar  ought  to  be  provided  with  a  fire- 
place. But  it  should  be  recollected  that  charcoal  burned  in  a  place  having  no  means  of 
ventilation  will  render  it  dangerous  to  enter  after  a  certain  time,  fVom  the  carbonic  acid 
generated ;  a  fireplace  win  be  free  from  this  danger. 

3512.  The  cellar  ought  to  be  swept  often^  and  kept  extremely  dean^  as  filth  gives  rise  to 
noxious  vapours,  which  will,  sooner  or  later,  affect  the  wine. 

3513.  To  make  a  cellar  completey  it  should  have  a  small  ante-room,  the  door  of  which 
may  be  shut  before  that  of  the  cellar  is  opened,  to  prevent,  as  much  as  possible,  any 
change  of  temperature.  This  ante-room  may  be  usefully  employed  in  holding  a  numbei 
of  things  that  might  litter  the  cellar,  which  should  be  kept  as  free  as  possible  from 
lumber. 

Sdbsect.  2. — Casks  for  Wine* 

3514.  Neuf  casks  require  seme  preparation  before  wine  is  put  into  them.  It  is  recom- 
mended that  they  should  first  be  well  washed  with  cold  water.  Then  a  hot  solution  of 
salt  in  water  (about  half  a  pound  of  salt  to  every  thirty  gallons)  should  be  thrown  in, 
and  the  cask  bunged  up :  after  this  it  should  be  well  shaken,  and  suffered  to  get  cold. 
Some  wine  heated  should  next  be  poured  in,  and  the  cask  shaken  again. 

When  a  cask  is  emptied  it  should  be  well  drained,  and  a  brimstone  match  about  an  inch 
square  burned  in  it ;  then  it  should  be  bunged  ap  quickly  and  put  into  a  dry  place,  partic- 
ularly if  not  wanted  for  immediate  use ;  tlus  will  prevent  its  contracting  any  bad  taste 

WlMn  caaka  th*t  ara  enuted  interiorly  wHh  lees  are  to  be  rineed,  the  enxst  maj  be  looeeued  by  saapendiag 
a  pieoe  uf  iron  chain  from  the  bong^hole  and  shaking  the  cask  so  that  the  chain  may  knock  against  the  sides. 
Moaldincss  is  best  destroved  by  rinsing  the  cask  with  water  in  which  qniekUme  has  been  dissolred. 

The  casks  lu  a  cellar  snonld  be  inspected  yery  frequently,  once  a  month  at  least,  that  accidents  mav  be  im- 
mediately repaired.  When  the  wine  is  perceived  escaping  from  the  giring  way  of  a  houp,  no  timo  khoold  be 
lost  in  sniTonnding  it  with  aa  iron  hoop ;  and  in  default  or  such  a  hoop,  a  strong  rope  may  be  need,  and  drawn 
ti^ht  ronnd  it  with  a  packing  stick,  tiu  a  hoop  can  be  got  ready.  Slight  leakages  may  ho  stopped  for  a  time 
with  a  little  tallow  or  cement ;  bat  if  the  leakage  is  considerable,  the  wine  had  better  be  racked  off  into  s 
sound  cask. 

Sftl5.  Tht  auks  should  U  placed  upon  strmg^  •Uvated  tnsselSt  tcwhing  no  part  of  the  vsoU*;  and  they 
should,  if  possibloj  be  at  such  a  distance  from  the  wall,  that  one  may  be  able  to  go  round  them  to  examine  the 
condition  of  the  caslc.  When  they  stand  near  the  walls  they  are  apt  to  be  attacked  by  the  dry  rot,  and  thea 
the  casks  burst,  and  the  wine  is  lost.  They  should  be  kept  steady  with  wedges.  Wines  in  wood  genemlly 
ienneat  more  or  less  about  the  time  of  the  equinooces,  when  the  weather  is  very  unsettled  ;  and  then  they  exert 
such  a  force  upon  the  staTss  that  they  are  apt  to  hurst,  particularlr  if  any  stare  happens  to  be  decayed :  to 
prevent  this,  a  gimlet  h^  should  be  bored  m  the  bung,  and  stepped  with  a  peg,  to  be  drawn  out  occasionally 
to  give  Tent  to  Uie  gas.  The  casks  should  be  filled  up  monthly,  to  make  up  for  the  loss  by  evapomtion,  ot 
mnuldiness  will  come  over  the  surface  of  the  wine  and  spoil  it. 

3516.  The  hums  to  hold  the  bottlee  are  in  some  cellars  made  of  brick-work ;  in  others  of  wood,  which  is  apt  tc 
decay ;  and  in  others  they  are  of  oast  iron,  and  moveable,  which  is  very  convenient.  The  bottles  should  bo 
placed  m  rows  upon  each  other ;  some  put  laths  between  each  row,  to  prevent  one  from  touching  the  other, 
which  might  occasion  breakage.  The  lowaat  row  ahotald  be  very  well  bedded  upon  sand  or  sawdust,  though 
some  omit  this ;  and  it  is  necessary  to  take  care  that  the  bottles  are  placed  quite  horizontally ;  for  if  the  neck 
b9  higher  than  the  bottom,  Uie  ooiic  will  be  left  to  dry,  and  cease  to  close  well ;  if  lower,  the  loss,  which  con 
liaiw  to  form,  will  mix  with  the  bquid  when  used. 

Sdbsect.  3. — Racking. 
3517.  Racking  ts  transferring  wine  into  another  cask ;  this  process  requires  sometimes 
to  be  performed  in  the  manufacture  of  the  wine,  as  has  been  already  shown  ;  and  it  is 
oden  necessary  in  the  cellar  to  put  an  end  to  any  fermentation  Ihat  may  have  begun ; 
and  it  is  also  necessary  previous  to  a  eask  of  wine  being  removed.  Should  the  ferment* 
ation,  from  any  cause,  be  renewed  in  the  cellar,  there  is  great  danger  of  its  passing  into 
the  first  stage  of  acetifieation,  or,  according  to  the  coopers'  phrase,  of  being  prteked. 

For  racking,  it  is  proper  to  ehoooe  diy,  cold  weathMr,  as  it  is  then  onl^r  that  the  wines  are  clear.  They  are 
frequently  tnrUd  in  damp,  dose  weather,  and  in  southerly  winds ;  and  it  is  evident  that  if  they  are  then  racked, 
a  portion  of  the  thick  matter  will  come  off  with  the  liquor. 

The  mode  in  which  this  operation  is  performed  is  very  necessary  to  be  known.  By  the  common  method  ol 
tappinpr  it  is  searcelpr  possible  to  draw  off  the  wine  without  mixing  a  portion  of  the  lees  with  it ;  and  the  wine  is 
mueh  injuiod  hy  being  so  much  exposed  to  the  air.  A  siphon  introduced  at  the  bung  does  it  very  effectually  it 
well  managed.  An  excellent  method,  much  need  in  Fruice,  is  one  similar  to  thai  which  is  practised  by  the 
retailers  of  porter  here  in  dravring  that  liquor,  namely,  the  condensation  of  air  on  its  surface.  This  may  i>s 
readily  perfonned  without  the  aid  of  complicated  machinery.  To  effect  it,  a  straight  brass  tap,  with  a  key  to 
tttm  bke  •  ooek,  is  fixed  in  the  fall  eask,  a^JSg,  608,  three  or  four  inches  above  the  bottom,  aocwding  to  the 
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qvantitj  of  tha  Ises.    ▲  lea^oxa  boM,  Ha—  or  four  feet  Umg,  iijmniJiM 

teraunated  hj  two  tubea  in  a  oonical  farm  to  lit  the  bran  tap.    Fit  000  ai 

these  tubes  into  the  orifice  of  the  tap,  and  Uie  other  into  the  bang-hote 

_  of  the  enpCy  caak,  ft.    Some  waallholw  »mtbe  bored  in  the  higlieet  atare 

«L.     >M  g^T^        '***\  of  the  empty  caak ;  and  fit  the  aoale  of  a  pair  of  oebniOB  bel&iwa  in  the 

**  #1  \  bnng-hole  of  the  foil  ca«k.    Tom  the  key  of  the  brass  t^>  so  as  to  permit 

the  wine  to  flow,  and  br  the  actian  of  the  bellows  h  will  pass  throofh  the 
hoee  into  the  empty  cask;  faythismeaneihe  winewiO  be  IraaaferrMfroB 
one  cask  to  the  other  withoat  in  the  least  distoibinr  the  sedineDt.  Wlten 
all  the  wine  has  ran  that  will  pass  by  the  hoee,  witiidmw  it,  and  stoop  dks 
cask  to  get  out  what  more  of  tne  wine  is  clear.  There  are  other  methodB 
of  racking  too  well  known  to  require  deeoription. 

SuBSECT.  4. — SiUphuring. 

3618.  Stdphuring  tpe  have  mentioned  a»  a  proceee  dwoya 
emplcyed  in  the  prataraium  ofeioeet  wince  on  the  Continent ;  and  oecaskmaQy  il  is  used  hero 
by  the  makar  of  domestic  wines.  Its  use  is  to  check  completel/  any  feimentatioa  that 
has  begun  impropeily,  and  this  it  will  do  after  many  other  methods  ha^e  failed.  The 
explanation  of  its  effect  is  the  following :  By  the  burning  of  sulphur,  the  pungent  vapour 
produced  is  an  acid  of  a  gaseous  nature,  called  sulphurous  acid,  which  has  a  strong  a^ 
traction  for  the  fermenting  principle  in  wine ;  and  when  they  unite,  the  ferment  ioaes  its 
power,  and  becomes  inactive  and  dead.  If  wine,  therefore,  be  made  to  absorb  in  any 
way  the  vapour  of  burning  sulphur,  the  ferment  which  it  contains  is  effectually  d^ 
stroyed,  and  hence  no  future  fermentation  can  take  place  in  the  fluid. 

Tlie  manner  of  effeoting'  the  sulpharing  is  snfflcientl^  simple.  Matches  dipped  in  snlphnr  are  latrodooed 
into  the  empty  cask  which  is  to  receive  the  wine  which  is  to  be  operated  npon.  where  they  are  eoflWred  to  bora 
as  long  ae  they  will ;  and  thev  will  only  be  tatingnished  when  they  have  ezluuisted  or  consuRied  all  the  at- 
mospherio  air  in  the  cask.  The  Tessel  will  then  be  fall  of  sulphurous  acid  gas.  The  matches  may  be  fixed 
upon  a  whre  tamed  up  like  a  hook,  and  fastened  to  the  under  side  of  the  bung ;  afker  lighting  them  they  are 
put  into  the  cask,  and  the  bung  adjusted  to  the  hole.  During  the  buminr  the  air  expands,  and  escapes  throuKh 
a  small  hole  bored  in  the  bung.  Great  care  must  be  taken  tnat  the  match  does  not  drop  off  into  the  cask.  The 
-wine  i»  then  poured  into  it,  and,  after  beinff  Buffered  to  remain  some  time,  is  racked  off  in  the  usual  war. 

Once  sulphuring  is  generally  suffident,  but  sometinies  the  process  requiree  to  be  repeated  should  fan  fe^ 
ment  be  very  abundant ;  or  it  may  happen  that  a  slight  sulpharing  may  be  thought  enough ;  in  that  case  a 
part  of  the  liquor  only  may  be  drawn  from  the  cask,  and  a  brimstone  match  made  of  rags  may  be  held  or  sus- 
pended for  a  short  time  ia  the  cask  through  the  bung*hole,  and  then  withdrawn.  One  thing  diould  be  obsenred, 
that  it  is  said  sulphuring  is  opt  to  communicate  an  ui^leasant  taste  to  the  wine.  Other  subetances  answer 
the  same  purpoee,  as  sulphate  of  potash' ;  a  drachm  of  this  salt  is  sulBcieat  for  apipe  of  wine,  and  is  veiy  useful 
ia  checking  fermentatioa,  and  communicates  no  taste  to  the  wine. 

Sub  SECT.  5. — Clarifying  Wines. 

3619.  Racking  alone  being  generally  insufficient  to  deprive  tvine  ofallite  turbid  matterf  a 
certain  quantity  will  still  remain  in  the  liquor.  The  complete  darijieation,  which  is  aUo 
called  Finings  can  only  be  effected  by  precipitating  the  turbid  matter  by  those  substances 
which  experience  has  proved  to  possess  this  power.  These  are  fish-glue  or  isinglass, 
gum,  starch,  rice,  and  albumen  either  in  the  form  of  white  of  eggs  or  the  serum  of  blood. 
The  substances  most  in  use  are  isinglass  and  the  white  of  eggs ;  whichever  of  these  is 
used,  it  is  first  diluted  in  a  portion  of  the  wine,  and  then  strongly  agitated  with  the 
whole.  Ader  some  days,  when  the  wine  has  become  clear,  it  must  be  again  drawn  off. 
The  materials  above  enumerated  cannot  be  emj^oyed  indifferently  for  all  wines :  red 
wines  are  usually  clarified  with  whites  of  eggs,  and  white  wines  with  isinglass. 

3590.  To  clarify  red  Wines  with  White  of  Eggs.^Far  a  cask  of  one  hundrsd  sod  eizty  bottles  draw  out  four  or 
fire  bottles ;  mix  the  whites  of  four  new-laid  eggs  with  half  a  bottle  of  this  wine,  and  beat  it  w«]I  with  some 
birch  twigs.  Put  this  into  the  cask  through  the  bung-hole,  and  stir  Uie  wine  well  with  a  stick ;  pour  in  tiM 
xemainder  of  the  wine,  and  stir  the  whole  again  for  a  few  minutee ;  replaoe  the  hnng,  and,  after  mar  or  flrs 
days'  repoee,  the  wine  will  be  clear  and  fit  for  bottling. 

3531.  To  darify  white  Wimee  with  Ituiglats.—Dimdiye  some  isin^faas  in  wine  made  lokewaim ;  when  it  M 
dissolred,  strain  it  throagh  a  linen  cloth,  mix  with  it  some  more  wine,  and  beat  it  with  taiivb  twigs.  When 
cold,  it  should  form  a  jelly.  Beat  aome  of  this  jelly  with  wine,  and  pour  it  into  the  eaak ;  stir  the  wine  abont 
well  and  leare  it  at  rest. 

If,  after  clarifying  a  cask  of  wine,  the  liquid  remain  thick  at  the  end  of  eight  or  ten 
days,  take  another  cask,  bum  a  sulphured  match  in  it,  transfer  the  wine  into  this,  and 
bung  up  for  three  or  four  days,  and  then  bottle  it. 

Sub  SECT.  6. — Bottling  Winee. 
3622.  Bottling  wine^  though  a  simple  operation,  yet  requires  great  care,  and  if  negligently 
performed,  the  destruction  of  the  wine  is  inevitable.  The  first  thing  to  be  attended  to 
is  the  ohoioe  of  good  oorks :  any  saving  in  cheap  and  indifferent  corks  is  false  econo- 
my:  it  is  of  the  first  importance  that  they  should  be  sound,  perfectly  new,  well  cut,  and 
mcible ;  any  having  blackness  upon  them,  the  remains  of  the  bark,  must  be  rejected. 
Ai  it  is  useful  to  be  acquainted  with  the  aaturai  history  of  this  material,  we  shall  de- 
scribe it,  as  well  as  the  mode  of  manufacture. 

3523.  Cork  ie  the  exterior  bark  ef  a  tree  belonging  to  the  genus  oak  (Qaerem  raher),  which  grows  wild  ia 
Kaoy  parts  of  the  eouth  of  Europe,  particularly  Spain,  Portogal,  and  Tuscany.  Whan  the  tree  is  about  fifteen 
years  old,  its  baric  is  fit  to  be  ecrij^ped  off,  and  this  can  be  done  sucoessfnily  three  timsa,  allowing  an  iBtarfd 
of  three  years  between  each  barkiiig.  Tlie  bark  always  grows  up  again,  and  its  quality  improves  as  tha  aga 
of  the  tree  increases.  It  is  taken  on  ia  sheets  or  tables  by  making  oireular  and  longitudinal  slits  ia  ihe  tree* 
As  the  sheeto  axe  curred  when  first  taken  off,  they  are  flattened  by  heat  and  preasure.  But  there  m  anothar 
u*B  ia  applying  heat  to  the  platea  of  cork.    FrsTious  to  this  operation  the  pons  of  the  baric  are  opoa,  and  its 
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^_0.. of  leiitttn  woaM  make  it  boI  obIt  give  too  mooh  wty  to  tho  knlfo,  bnt,  ptttioahiij  in  tke  bmo  of 

ri^^n  MMl  "  bongf."  woald  saflbr  tho  liq«ido  to  eonw  throo^h.  The  ^plicotion  of  modomto  hoot  oowm  il 
to  shrink,  and  closot  its  pons.  For  this  puposo  tho  ooutoz  sido  is  held  to  the  firs  till  it  is  somewhat  charred, 
•rhich  is  the  caUM«  of  tho  black  oolonr  to  be  seen  on  the  surfaces  of  ahoeti  of  cork.  In  ordinary  bottle  corks 
this  is  not  seen,  because  the  black  sarfiuo  it  cut  away  in  the  process  of  Toundiny  them ;  aind  the  pores  of  the 
oork  go  aeroes  from  side  to  tide  of  the  manaloakared  ooik*  to  whieh  cinmnotanoo  they  owe  their  imperrtou^ 
ttflOB  to  liquids.    In  taps  and  bungs  this  charred  surface  is  not  ont  off. 

The  merit  eztensire  ase  of  cork  is  for  stoppers  to  bottles.  To  this  purpose  it  is  exoellently  adapted,  because 
it  is  Tory  lirkt,  may  be  easily  eompressed,  and  expands  again  by  its  elasticity  as  soon  as  the  prossnn  is  ro- 
moTod ;  and  therefore  it  fills  and  stopo  up  tho  space  into  which  it  has  boon  driren  by  foroe.  It  ma.y  be  easily 
out  into  all  forms,  and  though  it  abounds  with  pores,  which  is  the  cause  of  its  lightness,  ret  these  are  so 
minute  that  they  suffer  neiiner  water,  wine,  beer,  nor  any  common  liquid  to  escape  through  it,  and  it  is  but 
■lowly,  anud  after  a  considerable  interval,  that  it  can  be  penetrated  by  spirits ;  it  is  less  penetrable  to  fluids  than 
many  hard  woods,  which,  thongh  apparently  more  compact,  yet  have  larger  pores.  If  corks  are  suspeoted  to 
be  Md,  so  as  to  give  a  corky  taste,  this  may  be  prerented  by  dipping  them  completely  in  a  Tamish  made  of 
melted  suet  and  purified  wsx ;  but  in  that  case  they  should  be  well  cemented  OTer,  likewise,  to  hold  them 
down.  It  is  the  basiness  of  the  cork-cutter  to  oonrert  the  platea  into  corlts  for  use.  This  is  effected  by  a 
sharp  knife  dexterously  handled,  and  the  corks  are  sorted,  according  to  their  qualities,  into  four  kinds,  super- 
ftae,  fine,  common,  and  coarse,  which  are  soU  at  different  prices.  The  use  of  cork  was  not  unknown  to  tho 
Romans ;  but  it  appears  to  have  been  more  generally  used  afler  the  invention  of  glass  bottles,  of  which  no 
mention  occurs  before  the  fifloenth  century. 

3624.  IruUad  of  corkt  for  boUUsj  the  lately  Id  vented  patent  CMoiUehmie  stoppert  are  a 
▼aloable  aabstitate.  They  are  said  to  be,  in  the  first  instance,  cheaper  than  corks,  and 
can  oftea  be  used  a  second  time ;  they  hermetically  seal  the  wine,  commanicate  no 
taste  nor  colour,  and  are  not  subject  to  thq  attacks  of  insects.  They  are  formed  by  an 
extremely  thin  sheet  of  India  rubber  vn'apped  round  a  cylinder  of  elastic  material. 

3525.  Glass  hotUes,  though  known  to  the  ancients,  having  been  discovered  in  Pompeii, 
were  not  in  common  use  before  the  fifteenth  century.  Before  this  invention,  wine  was 
kept  ia  Teasels  of  earthen-ware  and  leather,  and  stoppers  of  wax  were  used.  It  is  un- 
necessary to  remark  upon  the  perfection  of  bottles  of  glass  on  account  of  their  trans- 
parency, which  admits  of  seeing  when  they  are  clean,  their  perfect  imperviousness  to 
ftir,  or  the  fluid  contained  in  them,  and  their  deaaness.  Bottles  should  be  selected  oi 
good  manufacture,  and  of  equal  diameter  throughout,  or  they  will  be  liable  to  break  in* 
Ibe  binn  when  piled  very  high>  In  France,  a  machine  is  used  for  proving  their  strength, 
before  they  are  used.  Twenty-four  hours,  at  least,  before  they  are  filled,  they  should  be 
cleaned  and  rinsed.  Lead  shot  is  commonly  employed  for  cleaning  them ;  but  it  is  de> 
eirable  that  great  care  should  be  employed  that  none  are  left  in  the  bottles,  as  some* 
times  happens ;  oae  or  two  grains  of  shot  not  unfrequeatly  remain  in  the  bottle  jammed 
ID  the  angle,  and  if  these  should  be  dissolved  by  the  acid  of  the  wine  they  will  commu- 
nicate to  it  a  poisonous  qeality.  It  would  be  very  easy  to  procure  small,  round  pebble 
stones  of  the  size  of  shot,  which  would  answer  the  purpose  quite  as  well.  Sand-  or  an- 
gular pebbles  will  scratch  the  bottles. 

Bottles  are  best  if  quite  new ;  but  if  thoroughly  cleaned  they  will  continue  to  an- 
swer snffieienily.  U  is  muoh  best  to  wash  them  as  soon  as  tbey  are  empty,,  and  to 
drain  them  by  hanging  with  the  neck  downward.  If  they  should  have  contracted  a 
fliasty  smeU,  they  may  be  fumigated  by  a  lighted  brimstone  match  put  inside,,  first  wash- 
ing them  ;  after  which,  they  should  be  washed  again.  In  bottling,  the  coiU  should  be 
so  long  in  the  nose  as  fairly  to  enter  into  the  neck  of  the  bottle  to  prevent  spilling,  or 
contact  with  the  air.  Nothing  should  be  bottled  that  is  not  quite  fine,  and  the  ferment- 
ation over ;  otherwise  the  bottles  may  burst,  particularly  if  they  are  not  kept  in  a  very 
oool  place. 

8596.  Fi^  (A#  proeti*  of  corkutg,  when  the  wine  runs  clear,  place  a  shallow  tub  under  the  tap  of  the  cask, 
•ad  tako  care  that  then  be  two  or  three  small  holes  near  tho  bung,  or  in  it,  to  allow  the  air  to  enter  to  anpplv 
the  place  of  the  wine  drawn.  All  being  leadr,  hold  the  bottle  doee  under  the  Up  in  a  leaning  pooition.  Fill 
tho  bottle  to  within  two  inches  of  the  top  ol  the  neck,  to  that,  when  the  cork  comes  in,  there  mar  ramaih 
three  qoartsTs  of  an  inch  of  spaoe  between  the  wine  and  the  lowAr  end  of  tho  cart.  The  corks  should  bo 
dipped,  not  seaked,  in  wine,  and  should  enter  with  difiicnlty ;  they  are  driven  in  with,  a  wooden  mallet.  If 
the  corks  are  soaked  all  orer  before  they  are  driven  they  are  apt  to  shrink  too  much  in  drying,  and  not  be 
tighL  If  the  cork  is  to  be  waxed,  it  must  be  cut  off  close,  or  to  less  than  a  quarter  of  an  inch.  Champagne 
bottles  sometimes  haTO  their  corks  driven  but  half  way,  and  are  fixed  down  br.^  ^uv ,-  this  makes  them  easy 
to  draw.  It  is  best  to  cut  off  the  cork  ckse  to  the  glass,  and  to  cover  tho  whole  top  with  cemwit,  to  prevent 
the  air  from  passing  between  that  and  the  corks.  Insecto  also  abound  in  tome  coUaxs,. which  eat  through  the 
wrks. 

85S7.  For  the  cement,  resin,  with  half  the  quantity  of  Burgundy  pgeh,  and  a  fourth  of  bees*  vrax,  with  a 
miall  portion  of  any  colouring  substance,  is  used  by  the  French  mana«rt«W" ;  <»•  ««t  carefully  together-a 
pirund  of  resin,  one  of  bees'  wax,  and  half  a  pound  of  taUow,  and  k«ep  stimog  all  the  while.  Add. to  this  red 
or  yellow  ochre,  soot,  or  whitiag,  aooording  to  the  colour  reqnirod.  If  likelv  to  boil  over,  stir  with  a  candle 
end.  which  will  check  the  ebullition.    The  end  of  the  bottle-necks  are  dipped  into  this  mixture  melted. 

While  a  cask  of  wine  is  bottling  off,  it  is  impassible  to  exclude  tho  admission  of  air  to  the  surfaceof  the 
Kquor  except  some  particular  method  is  employed  ;  and  if  the  operation  last  some  time,  the  wine,  eepeoially 
If  it  be  of  a  very  delicate  or  superior  kind,  is  oeruin  to  be  injured.  To  prevent  this,  a  method  is  frequently 
employed  on  the  Continent  which  enables  them  to  dmw  off  the  last  drop  in  full  perfeotioni  without  hunying 
the  bottling ;  and,  indeed,  by  this  method  it  may  be  drawn  off  slowly  for  drinking.  A  bottle  of  flneoliw  oU  ia 
iNiured  into  the  cask,  which,  floating  upon  the  sarfaoe  of  the  wine,  totally  excludes  the  air,  and  prevento  any 
Mdity  or  rmuldiness  for  a  whole  year.  In  a  similar  manner,  the  Italians  preserve  wine  in  flasks  by  putting  ■ 
•Bwll  quantity  of  olive  oil  in  the  necks  of  the  flasks. 

3538.  The  crust,  or  precipitation  of  toine  in  bottlesy  is  only  the  continuation  of  that  which 

began  in  the  vat,  and  which  is  called  lees,  and  it  varies  according  to  the  species  of  wine^ 

tnd  its  age,  from  the  coarse  crust  of  port  to  the  dipdt  ie  vierre  of  Champagne,  or  the 

4N 
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almoet  invisible  eBdiment  in  bo^  other  wines.  This  deposite  consists  of  tartar* 
red  or  white,  and  colooring  matter.  Those  wines  which  deposite  freely  are  observed  to 
be  the  most  durable.  When  they  deposite  much  they  shodld  be  decanted  into  fresh  bot- 
tles, in  case  of  reraoval,  or  the  deposite  may  mix  with  and  injure  the  wise. 

8629.  The  varunu  operaUaru  in  the  cellar,  as  fining,  boUling,  corking,  sealing  the  wine, 
and  placing  it  in  the  oinns  and  entering  it  into  a  book,  is  the  duty  of  the  butler  and  his 
assistants.  The  business  should  be  carefully  arranged  and  divided,  and  the  names  v. 
eaoh  sort  of  wine  should  be  painted  on  the  binn  containing  it  to  prevent  mistakes. 

3530.  Wine,  to  he  fit  for  bottling,  moat  not  only  be  sepanted  from  the  grom  loei,  and  h«te  nttaioed  peced 
clearneM  by  finii^ ;  it  mnat  remain  for  a  certain  time  in  the  caak  to  ripen,  aa  it  is  cadled,  by  which  ita  pAncH 
plea  are  more  intimately  combined* 

3S3r.  7^  time  vhieh  teime  regutret  to  he  kept  ta  wood  for  ita  amelioration,  and,  conaeqnently,  the  time  when 
it  ia  fit  for  bottlin|^,  diiFeis  with  the  character  of  the  wine,  bat  no  prectae  mlea  can  be  laid  down  ;  the  taate 
alone  can  determme  the  maturity  of  wines.  They  ahould  not  be  bottled  till  they  hare  loat  their  rtinrjiiiii, 
9M  are  no  longer  liable  to  fermentation.    Age,  therefore,  is  not  a  criterion  for  the  excellence  of  all  wines. 

When  wine  is  bottled  too  soon,  it  often  ferments,  and  remains  alwavs  sharp ;  and  wine,  in  general,  reoeirea 
moat  benefit  iiy  remaining  long  in  the  cask  before  it  is  bottled.  Bat  though  it  improves  likewise  in  tJie  botUe, 
there  is  a  limit  to  this  term,  and  each  Tariety  has  a  period  when  it  arrives  at  maturity,  and  when  it  should  be 
druiJi ;  after  this  it  does  not  improve,  but  may  be  kept  some  time  in  the  same  condition,  and  after  this  it  de- 
taiiontes.  Some  lose  their  strength  and  coloar,  other*  their  fine  bouqaet  and  agreeable  aroma,  fin*  which  the 
highest  daas  of  winea  an  distinguished. 

3&SS.  Moat  of  the  French  wines,  as  Champagne,  Jiuigandy,  and  Medoc,  are  short  litod ;  but  others,  having 
more  body,  will  keep  for  a  long  time.  White  wines  may  be  bottled,  for  the  most  part,  eariier  than  the  red,  ana 
■D  may  the  light  mnacadines ;  the  latter  may  be  bottled  in  a  year  after  harvest ;  some  of  them  loee  Uieir  ftavovr 
by  remaining  loagar  in  the  cask.  Light  and  fine  winea,  like  thoae  of  Volney  (G^  d'Or),  eamaonly  venmn 
only  A  year  in  the  cask  before  they  are  bottled. 

KtSS.  The  first  class  of  the  more  delicate  Bnrgnndies  should  be  bottled  at  the  end  of  the  year,  are  in  per- 
lection  when  bottled  two  yean  after  the  vintage,  and  do  not  keep  above  twelve  or  fifteen  yean ;  bat  the  aura 
nneraas  and  higher  odknired,  auch  as  Ponard,  Voanea,  or  Cfaambeftin,  ahoold  nauiia  in  the  vrood  far  fyaxat 
five  yean,  and  will  keep  for  twenty. 

3934.  Champagne,  which  requires  to  be  bottled  eatljTj  ia  generally  in  perfection  the  third  year  after  bottling, 
and  the  best  wines  will  be  found  to  improve  for  ten  or  fifteen  years,  and  wiU  be  somettmea  goad  even  at  thiitj 
or  forty.  The  Rhine  wines  should  nmaia  iit  the  wood  for  many  yean ;  the  bast  Boek  ia  said  net  to  ha  ia 
perfection  until  it  ia  forty  years  old,  and  it  will  keep  well  four  timea  that  time.  CUret  ahooM  he  kept  eevan 
or  eight  vean  in  the  wood  to  obtain  ita  full  quality,  after  which  it  will  keen  a  long  time  in  bottle.  The  fini 
cilants  or  Magon,  however,  will  not  last  above  sixteen  or  eeventeen  yean.  Claret  ie  apt,  in  tiie  cellar,  to  change 
to  a  brick  ooloar,  the  consequence,  it  is  sunpoaed,  of  ita  mixed  compoaittogB. 

8535.  With  respect  to  those  winea  inmtrted  in  bottles,  they  should  not  be  moved  from 
where  they  are  first  placed)  except  for  the  table.  Some  leave  them  in  the  cases  in  which 
they  are  imported ;  the  upper  side  of  the  cases  should  be  kept  in  the  same  position. 
SiUery  is  sometimes  apt  to  effenresce  after  carriage ;  in  that  case,  the  bottles  otay  be 
placed  on  their  bottoms  for  some  time,  and,  before  drinking,  the  wine  should  be  kept  ia 
ioe  for  an  hour.  Brisk  Champagne  is  also  improved  by  iMiog  kept  in  ice  before  it  is 
drunk,  as  this  tends  to  repress  the  effervescence,  if  that  is  too  frothy.  When  the  glass 
is  entirely  filled  with  froth,  on  pouring  out  the  contents  of  the  bottle,  the  better  qualitier 
of  the  wine  and  the  spirit  evaporate.  The  still  wines  of  Pierre  and  SUlery  keep  hetis 
than  the  sparkling  kinds. 

3686.  Port,  as  it  is  mamtfaeiured  for  Britain,  requires  to  he  kept  seoeral  ytars  in  the 
uood,  and  as  muck  more  in  the  bottle,  in  order  to  destroy  the  fieiy  strength  of  the  brandy 
with  which  it  is  mixed ;  bnt  before  that  time  completely  arrives,  the  vinous  character- 
istics are  sometimes  gone.  It  then  loses  part  of  its  eoloor  and  strength,  becoming  what 
is  called  tawmf ;  hot  though  it  has  become  more  mellow,  it  does  not  then  possess  the 
original  qualities  of  the  pure  juice  of  the  Oporto  grape.  Its  fitness  for  bottling  and 
drinking  is  best  judged  of  by  occasional  trials.  It  is  so  hardy  a  wine,  that  even  the 
cellars  under  the  streets  of  the  metropolis  will  little  injure  its  quality,  which  is  not  the 
case  with  other  kinds. 

8537.  The  dry  wines  of  the  south  of  Europe,  as  Sherry,  Madeira,  Canary,  dec,  endure 
for  a  long  time,  and  should  be  kept  in  a  warm  temperature.  Madeira  is  even  improved 
by  heat  and  agitation,  which  is  the  reason  for  sending  it  to  the  East  and  West  Indies. 

3538.  The  sweetest  wines  not  oidy  keep  the  longest,  but  are,  in  fact,  scarcely  fit  to  drink 
till  they  have  acquired  oonaiderable  age,  as  they  are  in  a  perpetual  state  of  m^ioration. 
The  thinnest  and  briskest  are  those  alone  which  may,  or,  rather,  which  ought,  to  be  drunk 
when  comparatively  new.  Sweet  wines,  the  fermentation  of  which  has  been  perfect, 
cannot  readily  become  sour,  beoinse  their  ferment,  having  been  expended  by  these  pro- 
cesses, no  more  remains  to  excite  any  fermentation  that  may  run  to  acid.  Neither  can 
wine  that  has  been  made  diy  have  much  tendency  to  acidity,  for  the  same  reason. 

IttO.  Tko  eotaUiammt  ef  the  Xenion  tfedfct  has  proved  a  very  great  convwiieaoe  to  wine-metdiaBta  in  the 
Ndia,  who  an  not  now,  aa  fomeriy,  obliged  to  keep  wine  u  caska 


.    .     .  -       _  caska  for  yean  in  their  eelJan.    The 

now  generally  remaina  in  the  caak  in  the  wanhoaaes  at  the  docks  nntil  it  is  fit  for  bottling.  Many  ef  tha 
above  observations,  thenfon,  nanecting  the  periods  for  which  wine  should  be  kept,  an  of  lesa  impoctaaoe,  at 
pnaant,  to  the  genenl  than  to  the  dock  mewhaata,  and  few  private  individnals  keep  ranch  fonSgn  wine  in 
'-■^-     Bnt  we  considsnd  the  ahove  rasMurlia  aa  a  neceasaiy  part  of  the  history  of  winsa,  and  whk£  conld  not 


properly  be  omitted. 

8540.  The  removing  of  some  winet  to  a  distance  is  often  an  aflTair  of  gnat  diflioulty,  paxtioularly  the 

delioate  wines  of  France,  some  of  which  can  scaitelr  be  moved  without  injury.  The  best  season  for  nmoving 
<heae,  and,  indeed,  wines  of  every  kind,  is  the  spring  and  autumn,  when  the  weather  is  mild.  CoU  or  hot 
y^*?yf  i*  pnjadioial  to  the  oarriage  of  moat  winea.  If  transported  in  wood,  paiticolariy  ia  hot  seaaona,  thay 
aMQld  be  racked  belore  they  an  nmoved,  to  pnvent  the  leea  miiiag  with  the  wine,occaaioning  fennentation 
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m  bcCdM,  they  ^1011111  be  decanted.  The  mokt  delicate  bottled  wiaee  are  beat  packed  u  attomg  OMaa«  eMOfc 
MlUa  beiaf  wrapfied  ia  cartridge  paper,  and  bedded  in  «mw.  In  thia  wky  wine  haa  been  aacceaafnUj  c«mod 
lo  Indin. 

SuBSBOT.  7. — Dimdtes  •f  Wint  tmd  their  RemeHf. 

3641.  Among  the  morbid  changes  to  tohich  wine  it  liMiU^  one  of  ike  moH  common  i»  tuad* 
ity ;  the  delicate,  thiD,  and  weak  vines  are  most  subject  to  this  alteration ;  in  these,  00 
the  least  increase  of  temperature,  or  even  on  their  removai,  the  fermeatatioa  is  apt  to 
recommence,  which  leads  to  the  acetous  process.  This  may  be  checked  at  the  begin- 
ning ;  but  after  it  is  established,  the  wine  is  incurable.  The  acetous  acid,  when  once 
formed,  can  only  be  got  rid  of  by  neutralizing  or  destroying  it.  For  this  purpose,  alka- 
lies and  alkaline  earths  may  be  employed ;  but  the  alkalies,  soda  or  potash,  form  soluble 
salts  with  the  acetic  acid  or  vinegar,  and  impart  a  disagreeable  taste  to  the  wine.  Cal- 
careens  earth,  consisting  of  chalk  or  lime,  is  the  best  substance  to  use,  as  the  neutral 
salt  which  this  forms  with  the  acetic  acid  of  the  wine  is  insoluble  in  it,  and  forms  a  pre* 
oipitate,  which  may  be  removed  by  fining.  £g^  and  oyster  shells  are  the  same  as  otaaUc. 
It  was  formerly  the  practice  to  employ  lead,  m  some  form  or  other,  for  counteracting 
acidity  in  wines ;  but  we  trust  that  this  very  dangerous  practice  has  long  been  laid  aside. 
the  poisonous  nature  of  this  metal  being  now  generally  known. 

3542.  What  is  teehnicallv  called  picked  toinet  are  those  in  which  there  is  a  ^ght  com- 
mencement of  acidity.  All  wines  have  naturally  more  or  less  of  some  acid,  but  in  prick- 
ed wines  it  is  the  acetous  acid  which  prevails.  It  has  been  shown  that  the  princi^ 
object  in  the  racking,  fining,  and  sulphuring  of  wines  is  to  clear  the  liquor  from  the  lees, 
which  contain  a  portion  of  the  fermenting  principle,  and  woukl  re-excite  the  fermenta- 
tion if  snfiTered  to  mix  again  with  it.  Turbid  wine  may  be  considered  as  always  in  A 
precarious  state,  since  it  is  constantly  in*danger  of  having  the  fermentation  renewed* 
and,  consequently,  in  running  into  the  acetous  state.  It  should  therefore  be  borne  19 
mind,  that  fineness  is  not  merely  a  quality  to  please  the  eye,  but  that  it  is  essential  to 
the  durability  of  the  liquor. 

3543.  A  wuikod  of  recovering  fricked  mmes  baa  been  recommended,  and  may  be  tried  by  the  folbwingr  en- 
perimenta:  Take  a  bottle  of  red  port  that  is  pricked,  and  add  to  it  half  an  ounce  of  tartarized  spirit  of  wine; 
shake  the  Uqoor  well  tegoUier,  and  aet  it  by  for  a  few  days,  and  it  will  be  fuand  very  remarkably  altered  lor 
the  better.  The  introdnction  of  an  alkaline  8ait,aadi  astartar  imbibed  by  apirit  of  wine,  haa  a  dueot  power  td 
neutralise  the  acidity,  the  apiht  of  wine  alao  oontiibatiag  to  prsaarre  the  wine.  If  thia  Mention  be  deatei^ 
ously  performed,  pricked  wines  may  be  recovered  by  it,  and  remain  g^l  for  aume  time,  if  a  small  (inanttty 
of  alkali  doea  not  succeed,  and  the  add  fermentation  continves,  it  will  be  necessary  to  stop  it  bv  racking  the 
wine  iote  a  cask  atnof  ly  fumigated  with  brimstooe,  and  then  to  dear  it  with  whitee  of  eggs,  and  perhaps  five 
ar  six  daya  afterward  to  rack  and  fumigate  again.  Thia  will  generally  have  the  deaiied  eflect ;  bat  wiM 
ifter  thia  is  not  to  be  depended  upon,  and  should  be  drunk  quickly, 

3M4.  If  wine  has  kecoime  too  emir  to  be  recovertMef  the  best  way  is  to  dispose  of  it  to  the  distillers  to  mahf 
^lit  from,  or  to  let  the  fermentatifln  go  ob,  and  convert  it  into  vinegar. 

3645.  Xepsneaf,  by  eome  called  grtmeuuse,  m  aaother  diaeaae  le  which  aome  winea  «re  liable.  Thia  la  • 
change  whjch  aometimee  takaa  place  after  the  wine  haa  been  oJoeely  confined  in  casks  or  boiUes.  But  it  m  ob^ 
white  winea  that  are  snfajeot  to  thia  disease,  which  consists  in  the  appearance  of  a  stringy  matter  whicH  floata 
through  the  wine,  and  aoaMtimaa  puts  on  a  rstioulated  form.  When  thei  disehse  haa  been  contracted,  it  may 
eoBMKimea  be  removed  br  clari/ication  with  Qah  give ;  hot  this  remedy  <3bea  not  always  sucoeed,  and  when  U 
doee,  it  diminishes  a  Uttle  the  strength  of  the  wine.  The  moat  efficaaous  remedy  is  laoking  or  decanting  off{ 
and  it  is  said  that  a  little  tannin  added  to  the  wijao  has  the  effect  of  precipitating  the  ropy  matter. 

3540.  Mmsiimeee  is  a  peeuiiaid  ieagiveable  flavour,  often  derived  from  an  unsound  cask,  or  from  the  oorlL 
Thia  appears  to  be  abaolvtely  iDCvrabie,  though  it  may  be  sometimea  diminished  by  agiuiing  the  wine  ia 
aonla4;t  with  air,  or  1^  the  introduction  of  common  air  <nr  oarbonie  acid  by  pomping. 

3547.  7%e  dieeaoee  to  vhick  made  winet  are  limbU  are  in  every  respect  similar  to  those  which  are  the  genuine 
orodooe  of  l^e  gimpe. 

SuBSBCT.  8. — Choice  of  WtTics. 

3548.  The  choice  ofwinee  in  Uiying  in  a  alack  is  a  matter  of  considerable  difiiculty,  par- 
ticularly to  the  inexperienced.  A  &bit  of  tasting  the  superior  wines  will  alone  give  the 
palate  the  power  or  discriminating  minute  differences  in  the  aroma  and  bouquet  of  the 
choicer  kinds.  But  a  very  correct  taste  in  wine  is  a  rare  quality ;  and  there  is  some- 
times a  good  deal  of  pretension  in  passing  a  judgment  upon  them.  The  particular  im- 
pression on  the  sense  of  taste  is  also  liable  to  be  affected  by  the  sUte  of  bodily  health  at 
the  time,  or  by  the  last  substance  taken  into  the  month.  Thus,  wine,  after  sweetmeats 
and  fruits,  frequently  tastes  harsh ;  whereas,  after  made  dishes  and  cheese,  wines  some- 
times appear  better  than  they  really  are.  The  first  object  to  be  considered,  next  to  the 
taste,  from  which  the  purchaser  must  judge  for  himself,  is  whether  the  wine  is  pure,  and 
the  genuine  production  of  the  country  whose  name  it  bears ;  and  whether  or  not  it  ie 
adulterated  with  any  foreign  substance.  To  distinguish  this  accurately,  in  many  cases, 
requires  great  experience  and  a  very  nice  practised  palate.  It  is  even  said  that  few 
persons  except  the  manufacturers  themselves  are  judges  sufficiently  experienced  to  di»> 
tinguish  and  appreciate  the  different  growths  of  their  own  territory ;  and  that  even  these 
saonot  estimate  properly  the  wines  of  another  district.  Anotlier  kind  of  information 
necessary  is  to  be  able  to  distinguish  the  condition  of  the  wine,  whether  it  is  new,  and 
whether  it  will  keep  or  will  be  liaUe  to  change.  Some  wines  may  appear  good  that  will 
not  keep  a  year,  and  others  that  at  first  appeared  but  indifferent  will  improve  so  muoh 
ay  keeping  as  to  be  in  the  end  excellent.  Good  wine  is  most  frequently  to  be  fouiul 
amonff  capitalists, «vho  can  afford  to  buy  large  quantities  in  favourable  years,  and  wbe 
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can  select  in  their  stock  that  which  is  the  fittest  for  bottling  at  any  particular  timer  sof 
sending  out  any  but  what  is  fit  for  use,  and  who  have  a  reputation  to  keep  up. 

It  is  scarcely  necessary  to  add,  after  what  we  hare  said  ahready  in  various  places^ 
that  there  are  few  articles  of  domestic  consumption  where  there  are  more  frauds  prao* 
tised  than  in  wine,  or  where  more  money  may  be  thrown  away  for  want  of  good  maur 
agement ;  to  say  nothing  of  the  pleasure  it  affords  every  one  to  place  good  wine  beforer 
his  guests,  or  the  danger  of  injuring  their  health  by  o^ering  them  what  is  prejudicial. 
These  considerations  must  serve  as  our  apology  for  laying  a  little  stress  on  the  propri 
ety  of  using  some  care  and  discrimination  in  procuring  this  article^  which  win  be  a  gooa 
deal,  at  least,  assisted  by  an  acquaintance  with  the  history  of  wine. 

SbCT.   V. ADITLTXKATION  OF   WIITEfl. 

3549.  Although  it  be  acknowledged  that  wine  is  a  luxury,  aud  not  a  necessary  of  Iife» 
yet  it  is  one  of  those  luxuries  which,  used  in  moderation,  has  its  use  in  the  list  of  our 
social  enjoyments.  It  is,  therefore,  exceedingly  to  be  lamented  that  an  article  in  such 
general  request  by  the  middle  and  higher  ranks  in  this  country  is  so  frequently  adulter- 
ated that  to  procure  it  genuine  requires  very  considerable  experience ;  and  in  the  ordi 
nary  mode,  on  a  small  scale,  this  is  Scarcely  possible  without  employing  precautions 
with  which  few  are  acquainted.  With  respect  to  the  danger  to  health  arising  from  the 
use  of  adulterated  winea,  those  persons  who  are  in  the  habit  of  fraudulent  practices  are 
seldom  stopped  by  the  consideration  of  the  mischief  they  do  to  society,  and  there  can  be 
little  doubt  that  though  aH  adulterations  are  not  equally  hurtful,  many  of  them  are  of  a 
highly  deleterious  nature.  It  is  proper,  therefore,  that  our  readers  should  be  put  upon 
their  guard  against  the  hazard  that  exists  o(  their  drinking  slow  poison  instead  of  a 
healthful  beverage,  to  say  nothing  of  the  imposition  tliat  is  submitted  to  when  they  pay 
for  a  very  inferior  article  the  price  of  that  of  the  first  quality. 

3550.  The  exteM  to  vkich  the  sophistication  oftffine  is  carried  on  in  Britain^  and  particu- 
larly in  the  metropolis,' would  be  incredible,  were  it  not  attested  by  good  authorities ; 
and  it  is  an  evil  that  appears  scarcely  remediable  until  the  public  is  more  enlightened 
on  the  subject.  Wine  of  the  best  kind  not  being  the  growth  of  this  country,  few  per- 
sons, comparatively,  are  acquainted  with  the  true  flavour  and  properties  of  genuine 
wine ;  hence  frauds  are  more  easily  practised.  The  formation  of  spurious  wines  has 
become  a  regular  and  extensive  trade  in  London ;  and  so  great  is  the  skill  with  which 
it  is  carried  on,  that  foreign  wines  of  sdmost  every  description  are  imitated  so  as  io  de^ 
ceive  all  but  good  judges. 

3551;  Lest  it  may  be  supposed  that  this  is  an  erroneous  or  exaggerated  statement,  it 
may  be  proper  to  mention,  that,  so  notorious  and  general  is  the  practice  of  adulterationsr 
that  books  are  published  containing  receipts  and  directions  for  thia  purpose,  entitled 
♦*  Publicans'  Guides"  and  **  Licensed  Victuallers'  Directors,"  &c.,  from  which  much  of 
our  information  is  borrowed,  and  the  sale  of  which  sufllcientiy  proves  the  use  that  ia 
made  of  them ;  likewise,  several  prosecutions  and  trials  have  supplied  evidence  of  these 
mal-practices.  It  is  to  be  observed,  however,  that  we  do  not  vouch  for  the  accuracy  of 
these  receipts  for  adulterating,  or  assert  that  they  are  actually  the  modes  emphiyed. 
Their  publication  sufiSciently  demonstrates  that  they  have  been  more  or  less  followed ; 
but  all  the  variations  of  them  made  by  dififerent  adulterators  will  probably  never  be  dis- 
covered. 

In  making  these  remarks,  we  are  far  from  intending  to  say  that  good  wine  is  not  to 
be  had  in  this  country,  nor  that  there  are  not  many  wine-merchants  of  high  respecta- 
bility who  would  scorn  such  practices  as  those  which  it  is  our  object  to  expose ;  and  it 
is  one,  and  not  the  least  of  the  evils  of  adulteration,  that  the  fraudulent  impostor  does 
much  to  deprive  the  fair  dealer  of  the  trade  and  profit  which  are  justly  his  due. 

3552.  Some  of  the  principal  adulterations  of  wine  have  been  in  consequence  of  at- 
tempts to  correct  the  commencement  of  acidity.  Acidity  in  wines  is  induced  by  a  mul- 
titude of  circumstances  which  have  been  already  explained  ;  and  such  wine  is,  conse- 
quently, rendered  unsaleable.  Merchants  are  accustomed  to  neutralize  the  acetic  acid 
formed  in  their  wines  by  the  addition  of  various  alkaline  substances,  such  as  the  car- 
bonates of  lime,  potash,  and  soda ;  but  those  which  have  undergone  this  species  of 
amendment  are  almost  always  harsh  and  disagreeable  to  the  taste,  notwithstanding  that 
they  are  freshened  by  a  quantity  of  brandy. 

3563.  Quicklime,  from  its  alkaline  mudiiy,  was  formerly  employed  in  this  country  te 
oorrect  the  acidity  in  wine :  itfonned  with  the  acid  an  insoluble  salt,  which  was  precip- 
itated to  the  bottom  of  the  cask.  This  fact  explains  FalstafiT's  accusation  of  his  land 
lord,  that  there  was  *'  lime  in  his  sack,"  intimating  that  his  wine  had  begun  to  sour. 
The  detection  of  lime,  potash,  or  soda,  used  to  destroy  acidity,  requires  more  chemical 
knowledge  than  is  possessed  by  persons  in  general ;  and  too  imperfect  acquaintance 
with  analysis  would  be  apt  to  lead  into  error.  It  will  be  more  prudent  to  apply  to  a  good 
practical  chemist  than  to  venture  to  pronounce  in  such  case.  We  purposely,  therefore, 
OBit  this  part  of  the  subject,  as  those  who  are  already  chemically  informed  will  be  at 
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•35M.  T%e  m9»i  iMgermu  aduUeroHant  of  vfine  are  thott  where  any  yrepmrtHon  tf  Uai 
\aa  been  employed.  Acetate  of  lead,  vulgarly  called  sugar  of  lead,  has  been  used  fyr 
arresting  the  process  of  acetification.  It  can,  however,  only  be  used  with  white  wines, 
as  it  precipitates  the  colooring  matter  of  port  and  red  wines.  The  ancients  knew  that 
it  imparted  a  sweet  taste  to  substances,  and  that  it  rendered  harsh  wine  milder,  but  it 
was  not  universally  known  that  it  was  poisonous.  It  appears  that  no  other  material 
answers  the  purpose  so  well  of  recovering  wines  beginning  to  be  ropy ;  and  there  is  no 
doubt  but  that  it  was  iormerly  employed  by  wine-merchants  for  such  purposes.  Bishop 
Watson  relates  that  its  use  was  at  one  time  common  among  the  wine-merchants  of 
Paris.  In  English  receipt-books  we  likewise  find  directions  far  using  it :  thus,  in  the 
*'  Vintner's  Guide,  1T70,*'  '*  a  lump  of  sugar  of  lead  of  the  sice  of  a  widnut,  and  a  table- 
apoonfol  of  sal  enixura,"  are  directed  to  be  added  to  a  "  tierce  (forty-two  gallons)  of 
muddy  wine,  to  cure  ii  of  its  muddituss.**  In  **  Graham's  Treatise  on  Wine-n^king," 
"  to  hinder  wine  from  turning  sour,"  it  is  recommended  to  **  pot  a  pound  of  melted  lead 
into  the  cask,  and  stop  it  close.'*  And,  *'  to  soften  gray  wine,  put  a  little  vinegar 
wherein  litharge  has  been  well  steeped,  and  boil  some  honey  to  draw  out  the  wax.  Strain 
it  through  a  ck>th,  and  put  a  quart  of  it  into  a  tierce  of  wine,  and  this  will  mend  it" 

It  is  probable  that  the  deleterious  nature  of  lead  was  not  so  generally  understood  for- 
merly as  at  present,  and  that,  in  consequence  of  these  directions,  wine-merchants  and 
vintners  may  have  contaminated  their  wines  with  lead,  without  suspecting  its  poison- 
ous nature ;  but  now  that,  from  the  diffusion  of  chemical  knowledge,  the  public  is  awaro 
of  the  danger  of  this  practice,  and  that  the  means  of  detection,  having  been  frequently 
published,  are  easily  resorted  to,  it  is  to  be  hoped  that  there  are  very  few  wine-mer- 
chants or  dealers  who  are  so  iniquitous  as  to  scatter  the  seeds  of  disease  and  death 
among  those  who  contribute  to  their  emolument,  and  to  add  the  crime  of  murder  to  that 
•of  fraud.  We  believe*  indeed,  that  lead  is  now  rarely  employed  in  this  way,  although 
there  have  been  persons  imprudent  enough  to  speak  lightly  of  the  matter,  and  to  hint 
that  it  is  not  so  dangerous  as  has  been  supposed.  It  has  been  urged  that  the  tartaric  and 
caalic  acids  form  salts  with  lead  that  are  nearly  insoluble  in  the  wine,  and  which,  there- 
fore, may  be  sepamted  by  fining ;  and  that  the  acetate  of  lead,  which  is  the  ouly  soluble 
aalty  may  be  taken  in  snrall  quantities  without  injury.  Carbonate  of  lead,  which  is  poi- 
sonous, is  also  insoluble,  and  falls  down  in  wine. 

Acetate  of  lead,  which  is  employed  in  wine,  it  is  true,  is  not  a  violent  poison ;  on  the 
contrary,  very  small  quantities  are  employed  as  medicine ;  and  it  is  also  true  that  cai^ 
bonate  of  lead  is  the  only  direct  virulent  salt  of  lead ;  but  it  has  been  shown  that  the  ace- 
tate is  often  converted  into  the  carbonate  by  the  action  of  the  stomach.    On  this  subject 

Dr.  A.  T.  Thooton  obuumm,  "  Tkeie  li^aon,  when  iwidered  poitonoiit  by  admiztan  with  lithaif*  or  with 
«QMr  of  lead*  cotain  th*  poison  in  the  form  ti  the  cttnto,  whjch  ia  conTorted  into  the  pratozjrde  bj  being 
ralaced  Inr  the  animn]  jnicea  of  the  itomach ;  and  the  altnction  of  this  ozyde  for  carbonic  add  ia  so  great  that 
it  ia  Tapidly  converted  into  the  carbonate ;  in  this  state  it  acta  upon  the  nerves  of  the  intestinal  oanal  and  its 
flinocnlar  oeat,  and  prodnees  disease."    In  some  habits,  jpaiticnlari^  when  tiie  state  of  vitalitj  is  lew,  a  greater 


foantity  of  carbonic  add  gas  ia  erolTed  in  the  intestines  than  is  usual,  a  circamstaaee  which  faroura  the 
«]iange  ^ost  mentioned.  Lead,  ia  the  small  quantity  and  in  the  form  in  which  it  is  vsed,  may  not  be  a  Tiolent 
and  rapid  poison  ;  bat  every  one  the  least  acquainted  with  this  sabstance  must  perceive  the  danger  of  admit- 
ting it  into  the  system  in  any  form  whatever ;  and  sarsly  it  is  not  expecting  too  much  that  thoee  who  perform 
<ha  rites  of  fa4Mpimlity  ahoold  be  oarsful  that  they  do  not  adminiater  to  their  guests  slow  poison.  It  would, 
therefore,  be  a  precaution  not  useless,  that  6rery  quantity  of  wins  purchased  should  be  examined  for  lead  by 
a  proper  test  for  this  purpose. 

K55.  A  ready  test/or  dtUeHng  tht  exUtence  of  U«d  in  wine  eeosists  of  water  saturated  with  sulphuretted 
4tydragen  gas,  and  acidulated  with  muriatic  acid,  and  may  be  had  of  any  intelligent  and  seientifle  chemist.  By 
adding  one  part  of  it  U  two  of  wine,  if  lead  be  present,  a  dark-coloured  or  black  precipiute  will  fall  down, 
which  does  not  disappear  by  the  addition  of  muriatic  acid.  This  precipitate  consists  of  sulphoret  of  lead ;  but, 
to  he  quite  certain  Of  the  metal,  it  is  proper  to  ezamioe  litis  precipitate  more  particularly  ;  for  this  purpose,  it 
should  be  dried  and  fused  before  a  blowpipe  on  a  piece  of  •charcoal,  when  it  will  yield  a  small  globule  of  me 
tallic  lead,  known  by  its  malleability  and  softness. 

Another  method,  efuaUff  egleacious,  is  to  acidulate  a  little  of  the  wine  with  muristic  acid,  and  then  to  pass 
a  current  of  sulphuretted  hjrdrogen  gas  through  the  liquor,  when  the  same  precipitate  will  appear. 

HeJuumeam**  wine  teetHtm  &lows :  Mix  equal  parts  ef  finel/^powdaped  eulphur  and  of  slacked  qaicklime, 
and  expose  them  to  a  rsd  heat  for  twenty  minutes.  To  thirty-stz  grains  of  this  sulphurst  of  Ume  add  twen^ 
eix  grains  of  super-taitrate  of  potafeih  (cream  of  tertar)  {put  the  mixture  into  an  ounce  bottle,  and  fill  up  Che 
bottle  with  water  that  has  been  previously  boiled  and  suffered  to  cool.  The  liquor,  after  having  been  repeat^ 
edly  s1u&eii,and  allowed  to  become  clear  by  the  eubsidence  of  the  undissolved  matter,  asay  then  be  poursd 
into  aaothmr  vial,  into  which  about  twenty  dropa  of  muriatic  acid  have  been  previously  pot.  It  is  then  ready 
for  use.  Thia  test,  when  """gM  with  wine  containing  lead  or  copper,  tuma  the  wuie  of  a  dark  brown  oi 
black  coiloar. 

Litharge  has  formerly  been  need  in  France,  as  well  aa  in  England,  to  correct  the  acidky  in  wines ;  but 
nobably  not  at  vrosent,  as  it  is  so  easily  detected  by  the  teeU  for  lead,  and  better  methods  an  known  of  per* 
forming  the  desued  eflecL  Lead  which  has  been  detected  in  wine  on  chemical  aaalvais  has  sometimes  been 
traced  to  shot,  need  for  cleaning  the  bottles,  having  been  lod^  in  the  angle  at  the  bottom,  and  dissolved  by 
Ibeacsdefthe  wiae.    We  have  aUnded  to  this  snlqect  an  giving  directiana  for  bottling. 


3656.  Besides  these  adulterations,  various  other  materials  will  be  mentioned  as  we 
proceed ;  but  the  variety  of  substances  used  by  wine  doctors  are  probably  endless,  and 
complete  information  upon  the  subject  is  Impossible  to  be  obtained.  Nor  is  it  possible 
to  point  out  any  tests  by  which  all  adulterations  in  wine  can  be  detected,  since  many  ol 
the  mibstances  made  use  of  are  of  a  nature  very  analogous  to  that  of  the  ingredients 
of  wine  itself,  and  cannot  therefore  be  separated  from  it  by  any  chemical  agent. 
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8567.  HaTingf  mentioned  the  leading  facta  respectins  theae  neMioua  piiietioea,  fl 
he  well  to  describe  in  a  more  partienkr  manner  (he  adttltefationa  of  meif  n  wHieB  an^ 
^aed  to  be  made  by  fhiudtilent  dealera. 

8558.  In  thefint  class  of  wines  deception  is  aeldom  practiofetf,  firom  tirti  itt^MNMibility  ol 
counterfeiting  the  fine  flavour  and  bouquet  ao  as  to  deceive  experiehced  jtid]^ ;  tlraa  no 
attempt  to  fabricate  liafitte  or  Romanee  Cont^  ^onld  succeed.  It  ia  in  thi  atroaf  and 
the  inferior  winea  that  adulteration  ia  most  uanaHy  employed. 

8559.  It  ia  aaid  that  wine  ia  seldom  adulterated  by  the  growers  on  the  ConllneRt,  a* 
they  are  ao  much  interested  in  the  reputation  of  their  produce,  except,  perhaps,  ia  the 
worst  and  lowectt-priced  wines ;  but  that  they  are  so  operated  upon  in  the  cellars  of  the 
exporter,  and  much  more  frequently  after  they  arrive  m  this  cowttry. 

3560.  Thai  port  is  adulterated  in  a  variety  if  ways  ia  a  fact  weH  known  ;  but  perbapa 
few  persons  have  an  idea  to  what  extent  this  is  practised  in  England.  We  have  already 
mentioned,  in  our  description  of  fbreign  wines,  that  the  gemiine  winea  of  the  Doero  in 
Portugal  are  scarcely,  if  at  all  known  among  Us ;  and  we  have  alluded  to  ttiO  practi- 
ees  of  the  Oporto  Company,  and  the  large  addition  of  brandy  made  by  then  for  the  pur- 
pose of  preparing  their  wines  for  the  English  market,  and  to  render  them  palatable  to 
the  vitiated  tafste  of  the  public.  To  this  spiritueus  strength  and  coarseness^  from  the 
k»ss  of  true  flavour,  it  is  probable  that  adulterations  of  this  wine  are  ao  easily  practised. 
It  is  said  that  four  fifths  of  the  wine  called  port  in  the  British  market  ia  of  inferior 

Duality,  and  therefore  peculiarly  subject  to  imitation  ;  hence  thoae  who  are  net  aeeoa- 
[>med  to  good  wine  are  incapable  of  distinguishing  between  wlsit  may  have  been  im> 
ported  and  what  is  the  produce  of  home  manufacture. 

8561.  The  frauds  committed  in  the  sale  of  wines  called  port  are  of  different  kinds. 
Tery  inferior  wines  are  imported  from  varioua  parte  of  PortogaU  being  either  amoggled 
or  paying  the  same  duty  as  the  wines  of  the  Oporto  Company ;  and  are  either  scM  here 
as  port,  at  very  loW  prices,  or  are  used  in  adulterations  auch  as  will  be  deeeribed. 
Were  these  cheap  wines  oflbred  to  the  public  fairly  as  what  they  are^  there  would  be  no 
reason  for  complaint,  as  they  would  acquire  their  just  eharacter,  and  would  be  preferred 
liy  many  persons  oh  account  of  their  price ;  but,  by  assuming  the  title  of  port,,  either 
alone  or  mixed,  they  are  evidently  calculateid  to  deceive.  Of  this  nature  is  the  Bene- 
earlos  wine,  a  strong,  coarse,  red  Spanish  wine,  and  other  wines  of  Cataloma,  which 
are  much  employed  in  Bordeaux  for  making  up  the  inferior  elarets  for  the  £n^ish  mar- 
ket, and  which  may  be  purchased  in  Spain  at  a  much  lower  price  than  port.  Fignera  is 
another  cheap  red  wine,  which  comes  from  the  province  of  Estremadura,  bearing  a  near 
resemblance  to  inferior  port.  Red  Cape  is  also  used.  It  is  pointed  out  by  Mr.  Redding 
that  a  return  from  the  London  Dock  Company  will  show  the  immense  number  of  pipea 
that  are  annually  imported,  and  are  cleared  fiir  the  premisea  of  the  cheap  port  wine 
sellers. 

356S.  Various  practices  are  used  to  cause  new  port  to  assume  the  appearance  of  old, 
and  to  make  it  paas  for  that  of  superior  quality,  an  art  known  technically  by  the  term 
doctoring.  When  port  wine  has  been  kept  to  a  great  age,  the  brandy  combines  ao  far 
with  the  wine  as  to  lose  its  peculiar  flavour,  and  permit  the  genuine  taslC  of  the  wine 
to  be  perceived ;  at  the  same  time,  mueh  of  the  tartar,  astringent,  and  colouring  mattei 
Is  precipitated  in  the  form  of  crust ;  the  wine  then  lias  become  paler,  and  is  known  by 
the  name  ottaneny  port.  As  this  paleness  of  colour  has  been  often  consklered  as  a  test 
of  age,  dealers  in  wine  have  found  meaaa  to  imitate  the  wine  by  filtering  it  through 
Charcoal,  which  deprives  it  of  part  of  its  colour ;  but,  it  should  be  observed,  when  gen- 
uine port  becomes  tawny  through  time  'alone,  it  has  generally  lost  much  of  its  vinosity 
and  most  valuable propertiea.    White  port  is  aometimea  added  ibr  the  aame  purpose. 

3563.  Were  the  adulterations  of  port  limited  to  the  mere  admixture  of  lenuine  winea, 
though  inferior,  the  case  would  not  be  so  serious ;  but  the  published  receipts,  which  let 
Ba  into  some  of  the  secrets  of  the  adulterator's  trade,  point  out  to  us  frauds  of  far  great- 
er extent.  ^ 

3564.  We  cannot  do  better,  perhaps,  than  to  give  a  selectnn  of  these  which  have 
been  already  quoted  in  a  useful  book  upon  this  subject ;  and  though  we  are  very  fai 
from  vouching  that  those  receipts  for  frauds  are  now  aeted  upout  yet  the  very  fact  ot 
their  being  pnnted  and  sold  proves  that  they  have  been  employed. 

/MOMiioii  Port  ITtiM.— "  Good  ciAer,  foity-ftre  g»Uoiw ;  brandy,  nzcmnoM ;  gtwd  part  whie,  ttifht  g»Uau : 
llpe  iloM,  two  fiUoM  atuwed  w«Il  ia  two  gaUona  of  wat*r ;  pnw  o*  the  Mqaor  and  add  t«  thc-raat :  if  ihm 
Wour  is  not  ttrong  enougb,  Add  tiactm  of  i«d  aaurdoTt  or  cadl»Mr.  In  a  ft  w  da^  thia  iHna  niaj  bfc  bottlod . 
idd  to  aach  Iwttla  a  tea-spoonAil  of  Uia  powder  of  cat«chu,  nixing  it  well :  R  will  varj  aoon  jwodnoa  afina 
craated  appearanoe,  the  botttea  being  packed  on  their  sides  as  ntaal :  soak  Ae  ends  of  ifaa  eoelia  in  a  itraag 
decoction  of  Brazil  wood,  with  a  little  alum,  whicfa,  along  with  ttaa  crust,  gives  an  appearance  of  age."— Fm^ 
iMff*  tmd  Lietk$e4  VietmUUn^  GuUk^  p.  79.  * 

Ah  emceUent  Receipt  t»  wuAe  nMtPert.—"  Let  the  hogshead  be  notched,  then  fill  as  follows:  strong  port, 
Iwelre  gallons ;  rectified  spirits,  nx  gallons :  cognac  bnmdy,  three  gaUooa ;  finA  rough  eider,  fozly-two  gaUosm 
Cost  about  eighteen  shillings  per  doten.** —Pafmer**  PmlicaM'  DtreetOTf  p.  145. 

Another  teee^t  mentioned  as  Terj  general  b  as  follows :  **  Beneoarlo  wine,  two  pipes ;  Fignen  wiM^  t%K 
pipes :  red  Gape,  a  pipe  and  a  half;  good  port,  a  pipe  and  a  half;  common  port,  one  pinej  a  little  monnlain  k 
wme  brandy  cowe ;  ooburing^  consisting  of  tarUr  and  gum  dragon."  For  colouring.-^''  Take  raspings  of  red 
eanndeis,  six  ounces  ;  spirits  of  wine,  one  quart ;.  iafbse  Coarteen  days,  and  filter  throsgh  paper  for  one.  1 
produces  a  beautiful  red  colon*  for  pent  wine." 


AD0LTSftAT/ON   OP  WIKB*  SSfi 

AmUUr.— ^*  Th«  }«Im  o€  •U«rb«rrie«,  ons  galfem ;  «ikip  racir,  tw«h»  pomai»  t  Ml  Hatifcai  te  Utf  ta 
|Mnir,  taking  off  the  aeiim  m  it  rises ;  atmo  thi<oii«h  »  Unnel  b«f,  ud  k««»  fbv  Mt.  It  pradsoM  » lititifal 
soloar  for  imitation  wines.'' — Vintners*  and  Lieented  VtctutUUr^UMidet  p.  1^. 

We  learn  from  one  of  tke  sboro- mentioned  pabUcatfons,  the  Fcslatr**  mtd  ^ie^iSud  Viettutlhrt^  (Mie  n, 
930,  wbat  are  the  vnal  sabstanoee  for  performing  the  (^ofatlon  apon  wines  caBcd  declaring.  Thna  Utter'al- 
monds  are  added  to  ffiva  a  nntty  davoar ;  sweet  briar,  orris  rebt,  clary,  oherry^laural  water,  and  eMbr  flowiiB, 
to  form  Ae  booqaet  of  UglipflaTonred  wines ;  alum,  to  render  young  and  meagRr  red  wines  bright ;  Bianl 
wood,  cake  of  pressed  elderberries  and  bilberries,  to  render  jmle,  fiiint  yxrt  of  a  nch,  deep,  purple  colour ;  oak 
sawdust,  and  the  husks  ef  fllberta,  to  giTo  an  additional  astringeney  to  anripa  red  wines ;  and  a  tinctois  of  the 
sasdt  of  nuriiM,  to  AMOdr  fletitioas  port. 

39^  It  iM  stated,  in  a  work  intenaed  oxpjressly  to  expose  these  frauds,  that  the  manufacturen  of  adulterated 


tisiag  dealeis  are  soaUed  to  olfor  post  at  so  low  a  prioe  as  twoaty-foar  shillings  per  doaon  Dottles,  the  bottlis 
themselres  being  likewise  smaller  than  they  ought  to  be. 

When  it  is  appreliended  that  wine  is  about  to  become  acid,  or  pneifced,  as  the  lint  degree  of  aeetifieation  is 
termed,  it  is  a  eommon  praotioa  to  add  starch  sugar  i  if  the  acetiftcation  has  actoslly  bsgnn,  hot  advanced  only 
a  Uttls  way,  Ukea  aa  alkali  is  added.  Wines  so  treated,  or  doctored,  with  the  additioa  of  sorao  astringsnt  sab- 
stance,  are  sometimea  sold  under  some  necious  names,  in  order  to  acooant  for  the  bad  taste  communicated, 
•nch  as^/ine  old  rettaraUve  forty  Burgimdjf  port,  Ac. 

3566.  Claret  is  less  adulterated  (han  port ;  yet,  from  the  prevalcDce  of  the  taste  here 
for  strong  wines«  little  even  of  this  comes  to  os  in  the  purest  state.  The  wines  of  Bor- 
deaux are  generally  mingled  with  stronger  wines  before  they  are  shipped ;  the  best  with 
Hermitage,  or  Cahors,  which,  however,  are  not  injurious ;  the  second  class  with  Bene- 
Carlos  wine,  which  is  destructive  of  the  bouquet  and  aroma  of  the  original  wine  ;  bat  to 
restore  in  some  degree  the  lost  qaalities,  the  French  merchants  employ  orris  root  and 
similar  things.  In  England,  raspberry  brandy  is  sometimes  employed  in  minute  quan- 
tities with  the  same  view ;  but  the  perfume  then  given  is  easily  distinguished  by  prac- 
tised connoisseurs  from  the  natural  one.  This  kind  of  adulteration,  although  it  renders 
the  wine  less  pure,  is  not  li^jurious  to  health. 

Claret,  when  old,  becomes  of  a  deeper  colour,  although  port  becomes  lighter ;  hence 
the  deep  red  wine  of  Cahors  is  sometimes  employed  to  give  the  appearance  of  age. 
Very  inferior  French  red  wines,  sold  in  France  at  a  fbw  sous  a  bottle,  are  frequently 
mingled  with  rongh  cider,  and  coloured  to  resemble  claret  with  cochineal,  turnsole,  and 
similar  drugs,  and  is  then  named  and  passed  off  as  claret  on  certain  occasions,  without 
the  fraud  being  discovered. 

It  is  said,  and  with  great  appearance  of  probability,  that  some  Frenchmen  are  equally 
ingenions  with  our  own  dealers ;  they  prepare  wines  from  the  refuse  of  their  vintages, 
or  what  they  call  wine  of  the  ''third  quality,"  much  of  which,  being  scarcely  drinkable, 
would  find  no  other  market  than  the  English,  being  bought  up  at  the  lowest  price,  to  be 
converted  into  genuhu  **  Vin  de  Bordeauxj^^  by  means  of  oyster  sh^ls  or  lime,  to  destroy 
acidity,  with  brandy,  colouring  and  flavouring  materials  to  complete  the  process.  Abun- 
dance of  cheap  vtn  ordinaire  of  France  is  now  sold  here  as  the  best,  or  is  metamorphosed 
into  claret,  and  offered  for  sale  by  fraudulent  wine  dealers.  Cheap  Moselle  wines  are 
sometimes  soM  under  the  specious  name  of  white  Bureundr,  dec.  It  is  no  wonder, 
therefore,  that  such  wines  are  found  to  disagree  with  the  English  constitution,  and  that 
tbey  are  complained  of  as  too  cold  and  acid.  The  only  remedy,  as  we  before  stated,  is 
to  purchase  such  wines  only  of  th^most  respectable  wine-merebants. 

8667.  Adulteration  of  Sherry. — ^The  delicious  dry  wines  of  Spain,  though  naturally 
etrong,  receive  an  addition  of  brandy  in  the  manufacture  for  the  English  market,  as  we 
have  already  stated ;  but  it  is  said  that  <*  pale  sherries*'  are  frequently  manufactured  out 
of  Cape  wine,  to  which  have  been  added  what  is  called  **  brandy  cowe,"  or  the  washings 
of  brandy  casks ;  some  extract  of  almonds  to  give  the  nutty  flavour ;  with  cherry  laurel 
water  to  improve  the  latter.  Fictitious  brown  sherries,  besides  these  additions,  receive 
burned  sugar  and  gnm,  benzoin,  or  honey. 

8568.  Champagne  is  fabricated  in  England  with  more  boldness  than  any  other  foreign 
wine,  few  persons  being  acquainted  with  the  true  taste  of  the  first  quality  of  this^ne. 
One  species  of  fraud  is  to  substitute,  instead  of  wine  of  the  best  kind,  a  very  inferior 
and  weak  wine  made  in  France,  but  whichf  until  lately,  was  wholly  consumed  in  the 
district  where  it  was  fabricated,  and  which  would  not  keep  more  than  a  year.  Thia 
has  very  little  alcohol,  and  is  without  the  flavour  or  bouquet  of  good  Champagne,  but 
exhibits  abundance  of  frothing  and  eflTervescence  from  its  carbonic  acid.  Larae  quan« 
titles  of  this,  which  in  France  does  not  cost  teapence  a  bottle,  are  passed  off  for  the 
t>est  at  balls,  masquerades,  crowded  public  dinners,  dec,  or  is  offered  for  sale  at  a  some- 
what lower  price.  But  a  still  larger  quantity,  perhaps,  sold  for  Champagne,  is  entirely 
fletitions,  being  made  from  gooseberries,  without  any  of  the  juice  of  the  grape,  and  is 
worth  scarcely  one  fourth  of  what  is  paid  for  it.  In  this  manner  is  the  public  plundered 
annually  of  considerable  sums  of  money  that  might  be  usefully  expended. 

3669.  Madeira  may  be  obtained  genuine,  called  direet  Madeira^  by  applying  to  the 
merchants  to  whom  it  is  consigned  by  the  manufacturers  in  the  island  of  Madeira ;  but 
the  inferior  wine  of  the  north  side  of  the  island  is  sometimes  sold  for  that  of  the  south, 
which  alone  produces  good  wine.  A  wine  from  the  Cape  is  also  sometimes  substituted 
<br  real  Madeira,  with  some  addition  of  flavouring  ingredients.    But  very  little  actual 


6S6  BEVBRAOB0   USED  IN  THE  BRITISH  ISLK8. 

Madeira  enters  into  the  compoeition  of  what  is  sold  by  the  cheap  advertisers  and  piao 
aiders :  their  manufacture  is  said  to  consist  of  a  cheap  Vidonia,  with  one  tenth  oC 
mountain,  a  fifth  Cape,  and  a  little  port ;  this  is  coloured  and  fined. 

3670.  The  Cape  wines,  which,  when  in  a  genuine  statCi  are  but  indififerent  and  cheapo 
we  might  suppose  would  escape  adulteration ;  but  this  is  not  the  case.  Those  whicfa^ 
from  tbeir  flaTOur,  have  any  resemblance  to  other  wines,  are  selected  and  sold  under 
the  deceitful  names  of  Cape  Madeira,  Cape  sherry.  Cape  port,  Pontac,  and  even  Cape 
Hermitage,  or  Burgundy,  or  passed  ofiTas  the  wines  whose  names  have  been  borrowed. 
After  that,  the  remainder  goes  by  the  simple  name  of  "  Cape,  extremely  cheap  ;**  and  a 
great  deal  is  mixed  with  cider,  and  some  of  the  adulterating  materials  we  have  already 
mentioned,  together  with  the  "brandy  cowe,"  strength  being  the  chief  quality  esteemed 
by  the  class  of  purchasers  for  whom  it  is  intended,  the  generally  bad  character  of  this 
wine  serving  as  an  apology  for  any  defect  that  may  appear  in  this  manufacture. 

3571.  It  can  scarcely  be  necessary  to  enlarge  upon  the  evils  produced  by  the  exten- 
sive frauds  committed  in  the  wine  trade,  which  we  have  endeavoured  to  expose. 

3572.  It  must  be  obvious  how  great  the  loss  must  be  to  the  revenue,  to  say  nothing 
of  the  injury  done  to  health,  as  well  as  to  public  morals,  from  the  constant  habit  of 
practising  imposition  in  all  its  various  ramifications.  Cape  wine,  which  pays  a  low 
duty,  is  much  employed  in  these  sophistications,  to  the  amount,  it  is  said,  of  many  hun- 
dred tons  annually ;  but  the  quantity  of  fictitious  liquor  sold  as  wine,  with  scarcely  a  drop 
of  grape  juice,  it  is  impossible  to  calculate,  although  no  doubt  it  is  very  considerable. 

3573.  Formerly  there  were  severe  laws  in  England  against  the  adulteration  of  wine. 
A  company  of  vintners  even  took  cognizance  of  such  matters ;  and  in  1426  the  lord  mayor 
condemned  a  hundred  and  fiAy  butts  of  adulterated  wine  to  be  thrown  into  the  kennel. 
An  act  was  passed  in  the  reign  of  Charles  II.  even  prohibiting  wines  from  being  inter- 
mingled. Of  late,  this  subject  seems  not  to  be  sufl^ciently  attended  to.  To  prevent  al- 
together this  base  mode  of  swindling  is  probably  impossible ;  but,  by  some  stringent 
measures,  it  might,  no  doubt,  be  restrained.  It  is  most  important,  however,  that  the 
public  should  understand  the  imposition  practised  upon  them,  for  the  remedy  is  in  their 
own  hands. 

SbCT.   VI. — COOPERINO. 

3574.  Bamls,  cmaks,  tubs,  &c.,  of  nuioas  kiodi,  are  utidos  of  faroiture  made  by  the  cooper ;  and  alihoagli 
we  have  mentioned  these  in  Tarious  places  incidentallj,  a  few  words  may  not  be  useless  on  the  subject  of 
cooperagv  generallv,  that  our  readers  may  know  how  to  ajiply  to  the  proper  person. 

3575.  In  some  places  a  cooper  is  expected  to  make  all  these  articles ;  bat  in  this  countiy,  in  geaenl,  tha 
workmen  are  brought  up  to  oonOne  themselTes  to  a  particular  branch  of  the  business ;  and  we  have,  aecotd- 
ingly,  butt  eooperSt  nmaUt  coopers,  dry  cooperSy  while  coopere,  and  letne  coopere.  Batt  coopers  are  emjdoyed 
in  making  and  repairing  puncheons,  hogsheads,  and  large  casks  for  breweries  and  distiUehee.  Randlet  coopers 
confine  themselves  to  the  manufacture  of  small  casks  to  hold  the  products  of  distilleries,  and  for  other  punosea. 
from  one-gallon  casks  to  those  which  contain  twenty  gallons.  Dry  coopers  manufacture  sugar  hogsheads  and 
casks  of  every  kind  for  holding  dry  goods,  such  as  clothing  for  the  army,  and  all  kinds  of  military  and  naval 
stores ;  as  these  do  not  require  to  be  water-tight,  thej  are  not  so  well  executed  as  the  work  of  butt  and  rundlet 
coopers,  and  their  price  is  proportionately  less.  White  coopers  make  all  articles  of  this  kind  in  domratie  use, 
sooh  as  small  brewing  vessels,  washing  tubs,  chums,  pails,  Ac.,  and  they  frequently  add  coatae  turaarr  to 
their  business ;  they  use  both  iron  and  wooden  hoops,  the  latter  of  ash,  peeled,  and  white.  In  general,  they 
keep  shorn,  and  expose  their  articles  for  sale. 

3570.  Wine  coopers  are  employed  in  making  and  repairing  evaiy  kind  of  wooden  vessel  used  far  holding 
wine,  as  butts,  casks,  Ac  ;  but  the^  are  also  the  proper  persons  to  remove  and  deposite  wine  and  spirits,  as 
they  can  effect  this  virith  greater  safety  than  other  persons,  from  being  better  ao^uainted  with  the  strength  of 
the  vessels,  and  the  proper  way  of  moving  them  about.  They  are  also  employed  m  bottling  and  packing  winea 
and  spirits,  and  have  often  considerable  knowledge  of  the  general  mansgement  of  wines.  Large  ba^  and 
vats  iar  breweries  require  often  to  bo  of  vast  strength  to  support  them,  and  likewise  the  aid  of  the  carpenter, 
and  even  the  engineer.  The  makers  of  these  and  of  coders  keep  materials  better  fitted  fur  the  purpose  than 
other  coopers. 

3577.  The  cooper  woiks  with  few  tools,  and  it  is  suiprising  to  see  the  dexterity  with  which  he  handles  these 
few.  With  an  axe,  an  adxe,  a  saw,  two  or  three  spoke  staves,  a  large  plane,  and  a  bench  made  of  stout  plank 
placed  upon  four  feet,  he  goes  through  almost  all  bis  work.  The  staves  of  the  vessels  manufactured  by  the 
cooper  are  made  chiefly  of  oak,  and  are  imported,  cut  of  the  proper  lengths,  from  the  Baltic  or  from  Canada ; 
the  former,  however,  are  the  best.  The  edges  are  curved  by  the  cooper  to  produce  the  bellying  forms  of 
casks.  The  heads  and  bottoms  are  of  several  pieces,  put  together  by  pegs  called  dowettt,  and  are  fixed  in  by 
inserting  them  in  a  groove  in  the  sUves,  the  projecting  piece  of  the  latter  being  named  the  chime.  The  suvee 
themselves  are  held  together  by  hoope,  which  vary  according  to  the  nature  of  Uie  vessels  ;  the  strongest  ars  of 


iron ;  but  foreign  casks  ars  seldom  bound  by  iron,  and  this  metal  is  particukrly  avoided  in  the  wine  countries 
JI!P**'b!?^  *'  '^^"^  °^  bntu,  iron  ie  the  best ;  but  when  the  sUves  are  thin,  the  rust  of  iron  destroys  the 
wood,    neviously  to  putting  on  the  iron  hoops,  the  staves  are  dried  by  a  fire  or  in  kilns,  to  cause  thom  te 
Swrf  w  '  ^^^^  *W  sxpsnd  by  moisture  the  hoops  may  be  tight. 

8578.  Very  great  improvements  have  been  made  in  this  branch  of  business  through  cutting  out  the  staives  fay 
circular  saws,  which  perform  the  work  with  great  expedition  and  accuracy.  This  was  fiiat  practiaed  by  Mr. 
George  Smart,  in  making  the  amall  casks  called  canteens,  in  which  soldiers  carry  their  beverage.  The  acea- 
lacy  with  which  the  various  pieces  were  sawed  out  was  such  that  there  was  no  occasion  to  plans  the  edges  to 
render  them  water-tight.  It  is  worth  mentioning  that  the  casks  in  which  butter  comes  from  HoUaad  an  rerf 
weU  made ;  and  as  they  may  be  purchased  at  the  butter  ahops,  when  empty,  at  from  aii^penee  to  tonpcaoi 
mck,  laey  are  cheap  and  oonvonient  for  many  domestic  purposes. 
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CHAPTER  V. 

ON  THB  MAKIVO  OF   OIDBR,  PBERT,  IITD  MBAD. 

Sect.  I. — cider. 

J679.  Cider  it  a  fernunUd  liquor  prepared  from  the  juice  of  appUe ;  and  although  it  it 
not  nanaDy  reckoned  among  the  winea^  yet  it  belongs  to  that  claaa  of  beveragea  as  much 
as  those  which  are  made  from  cnrrants,  gooaeberries^  or  other  fruits. 

3580.  We  learn  from  Phny  that  both  cider  and  perry  were  made  by  the  Romans  in 
Italy.  The  term  cider,  cidre  in  French,  is  derived  from  the  Latin  sicera,  a  general  name 
for  such  fermented  liquors  aa  were  not  the  produce  of  the  grape.  It  was  made  by  the 
Moors  of  Spain,  from  whom  it  was  introduced  into  Normandy,  and  afterward  into 
England.  The  apples  and  cider  of  Normandy  are  still  reckoned  of  superior  quality,  and 
cider  is  prepared  there  abundantly,  being  the  common  beverage,  as  it  is  in  Hereford- 
shire, Devonshire,  and  the  neighbouring  counties  of  England,  where  it  has  acquired  the 
higfaMBSt  excellence. 

In  Book  VII.,  Chap.  IX.,  "  On  Fruits,"  we  gave  a  description  of  the  apple :  we  ahall 
here  add  some  particulars  connected  with  its  use  in  making  cider. 

3561.  AfpU4ru9  are  propagated  by  eeedgy  or  by  ingrafting  the  scions  or  shoots  of  such 
trees  aa  are  valuable  for  their  fruit  on  stocks  or  trees  raised  from  seed.  The  soil  which 
in  Herefordshire  is  considered  the  best  adapted  to  most  kinds  of  apples  ia  a  deep,  rich 
loam,  when  under  the  culture  of  the  plough ;  on  this  the  trees  grow  wild  with  great 
luxuriance,  and  produce  the  richeat  fruit.  Some  trees,  however,  the  golden  pippin  in 
particular,  form  exceptions  to  this  general  rule,  and  flourish  most  in  hot,  shallow  soils, 
on  a  limestone  or  sandstone. 

In  the  cider  counties,  as  Herefordshire,  Gloucestershire,  Somersetshire,  Devonshire, 
dec.,  apple-trees  for  cider  are  planted  in  orchards ;  but  in  some  places  they  occasionally 
grow  in  hedge-rows,  and  in  paatures  moderately  sheltered ;  and  these  might  easily  be 
multiplied  in  many  parts  of  the  kingdom.  The  fittest  for  such  purpose  are  those  which 
grow  tall,  so  as  not  to  overshadow  the  crops. 

8682.  Sea  air,  and  situations  exposed  to  high  winds,  are  unfavourable  to  the  apple. 
In  the  cider  countries,  where  the  climate  is  more  certain  than  in  some  others,  it  is  the 
custom  to  plant  but  a  few  good  sorts,  and  not  to  mix  above  one  or  two  sorts  together  in 
the  making  of  cider. 

8588.  The  principal  part  of  the  cider  made  in  En^gland  is  manufactured  by  the  growers  of 
the  fruit,  though  much  of  what  is  sold  in  London  is  made  by  professional  men,  who,  like 
brewers,  devote  themselves  to  this  branch  of  industry,  and  who  conduct  their  operations 
more  or  less  on  scientific  principles.  The  varieties  of  apples  wliich  are  cultivated  for 
this  purpose  in  the  various  fruit  districts  of  this  kingdom  are  extremely  numeroua.  It 
IB  not  often,  however,  that  the  maker  of  cider  has  it  in  his  power  to  choose  the  fruit 
which  he  employs,  as  in  most  caaes  he  is  restricted  to  the  produce  of  his  own  orchard ; 
but  as  he  may  occasionally  have  an  opportunity  of  purchasing  fruit,  the  following  partic- 
ulars will  be  of  use  in  directing  his  choice.  No  juice  can  be  depended  on  for  making 
good  cider  that  does  not  possess,  at  the  same  time,  body  and  flavour ;  the  former  depends 
on  the  juice  contained  in  the  pulp  or  flesh  of  the  fruit,  and  the  latter  on  the  juice  (prob- 
ably an  essential  oil)  contained  in  the  external  skin  or  peel,  and  in  the  seeds  or  pips. 
The  apples  the  most  agreeable  to  the  palate  are  those  which  abound  in  a  juice  at  once 
aweet  and  acidulous,  whereaa  those  which  answer  the  best  for  cider  have  the  juice  both 
aweet  and  acerb,  with  little  mixture  of  acid.  Hence  the  best  cider  fruits,  with  few  ex 
ceptions,  are  too  astringent  to  be  fit  for  the  table. 

3S64.  Mr.  Knight  supposed  that  a  portienlar  mittj  of  apple,  aa  well  aa  of  meet  otKer  planta,  haa  onlj  a 
limited  daration ;  and  that  thoae  planta  which  hare  been  propagatad  bj  graftiof  from  one  atook  paitake,  in 
■ome  degree,  of  the  nune  niuiiral  daration  of  life  in  their  yoath,  matoritj,  and  decajr,  and  hence  he  aoooanta 
for  Uie  appurent  decline  of  some  of  the  moat  valaable  ▼arietiet,  aa  the  golden  pippin  and  red  atreak,  which 
were  fiivoarite  old  cider  fmita.  He  conceived,  therefore,  that,  ainoe  no  variety  can  oe  preferred  for  an  indeS- 
Bite  period,  it  ia  abaolntelj  neoeaaaiy  to  aeek  fat  new  tarietiea  by  aowing  the  aeeda,  and  aelecting  inch  planta 
■0  pfodaoed  aa  poiaeei  valaable  propertiea.  Thovgh  the  utility  of  the  mtter  practice  ia  acknowledged,  aoma 
penooa  doabi,  with  renect  to  the  validi^  of  hia  theory,  of  the  decline  of  a  variety  from  the  cause  which  he 
aaaigna,  and  rather  attribate  any  decay  which  may  appear  to  climate  or  other  oireumatanoes.  However  thia 
may  be,  it  is  certain  that  some  varieties  <rf'  applea  formerly  abundant  an  now  propagated  with  dilBomlty,  and 
an  aflected  with  diseaaes  formerly  leaa  frequent. 

8585.  Two  quoHiies  are  particularly  required  in  the  fruit  proper  for  cider.  One  is  the 
presence  of  the  substance  called  tavmsii,  or  tanme  acid,  without  which  neither  cider  nor 
perry  are  capaUe  of  keeping  beyond  the  first  summer.  This,  although  indicated  by  the 
acerb  flavour  of  the  fruit,  is  still  more  correctly  demonstrated  by  preasing  the  juice  out 
of  an  apple  or  pear,  and  then  dropping  in  a  solution  of  glue  or  isinglass :  the  tannic  acid 
combines  with  the  geUtin,  forming  a  precipitate,  the  quantity  of  which  indicates  that  of 
the  add.  The  other  quality  is  the  specific  gravity  of  the  juice ;  if  that  of  water  be 
~  aa  1000,  that  of  apple  juice  will  be  found  to  vary  from  1050  to  1*080,  and 
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matter  of  the  same  kioa  as  that  of  grapes,  malic  acid,  acetic  acid,  tannin,  a  fermenting 
matter,  and  much  natei.  The  parenchyma,  or  cellular  membrance  of  the  pulp,  io  which 
the  above  ia  contained,  constitates  about  two  per  cent,  of  the  whole  masti.  The  aeeda 
contain  a  bitter  principEe  and  an  essential  oil. 

3S87.  tniffi  tin  frmt  it  gatkertd,  eacb  Tariety  shoiiM  be  laid  ap«it,  and  formed  Into 
beaps  a  foot  or  more  in  thickness,  in  order  to  maturate  or  beome  Mdkiw.  It  ia  not 
necessary  for  this  porpote  tbat  the;  ^tould  be  laid  sp  under  corer,  or  <ven  protected 
in  an;  degree  from  the  weather,  except  dnring  severe  fhisia ;  for  ^>ples  in  a  loft, 
unless  lal<f  vet?  Ihin,  and  earefull;  attended  to,  are  apt  to  MHitraet  si  nniMj  taint  wbieb 
eommuDieatea  itself  to  the  cider-  The  proeasa  ctf  meUowing  has  thia  (knber  adraoiafe, 
besidm  matnring  the  juice,  that  the  textnre  ia  greatly  sateiied ;  and  thua  Um  operationa 
of  grinding  and  tii«saiDg  are  more  easily  and  sfltetaally  perfonned.  The  mellowing 
ma;,  in  geoeral,  be  known  to  be  completed  when  the  texture  has  so  far  gtrea  »a;  tbat 
the  thumb  may  without  difficulty  be  thrust  through  one  of  the  apples  of  an  aTerage 
quantity  selected  for  the  trial ;  it  should  not,  however,  be  carried  too  far,  as  is  aomO' 
times  the  case.  Previous  to  grinding,  the  fhiits  should  be  carefully  toaked  over ;  those 
which  are  rotten  are  to  be  rejected ;  and  thoee  which  are  pbtUbU;  m  ahonld  have  U)e 
deoayed  part  cut  out. 

8M8.  Tht  not  uprraHim  it  grtniing  or  moritnf  lie  applet  into  what  is  technioally 
oaHed  sDmsugf :  by  thia  the  fruit  is  reduced  aa  nearly  as  poMjbto  to  a  uniform  consist- 
ence, in  BQch  a  manner  that  the  rinds  and  kernels  may  be  scarcely  iliacemibls  from  Ibe 
gea«TBl  mass,  the  operation  proceeding  slowly,  witb  free  aeceaa  of  air,  which  ia  anp- 
posed  to  promote  the  tendency  to  that  decomposiiion  which  tbe  mass  is  aflerward  to 
undergo, 
SB8S.  Stvtr^  metkodt  of  gntiUng  the  fruit  art  ^actited ;  but  that  most  commonly  ia 
Jiff.  164,  nae  m  Herefordshire,  Devonstaire,  and  tba 

adjoining  coanties,  is  the  bniising-atODe,  or 
appla-mSl,j(j-.  B6i.    This  is  s  very  aneieDt 
method,  and  is  still  employed  in  Devonsbirv, 
Herefordshire,  and  other  weaterti  counties. 
The  frait  is  pot  into  a  circular  cbaae,  or 
;   wide  groove,  in  a  solid  mass  of  atone,  aad 
^  they  are  crushed  by  a  circular  stone  three 
__  ^,  -  ot  four  feet  in  diameter,  which  is  a  little 

~  ~  ~    '-^ ""'  ~    L-  '    narrower  than  the  groove,  and  which  ia  car- 

ried round  by  a  long  axle'  tbat  peases  through  it,  and  is  connected  at  one  end  with  an 
upright  piece  whioh  standa  In  the  centre  of  the  fruit  cistern.  These  circular  bruiaiag^ 
atones  generally  weigh  from  one  to  two  tons.  It  is  essential  tiiat  they  should  not  be  Mf 
limestone,  nor  have  calcareous  pebbles  in  their  composition,  as  the  lime  would  be  dis- 
solved by  the  acid  of  the  apples.  The  best  stones  consist  of  a  coarse  grit,  osuatly  call- 
ed "millatone  grit,"  that  is  raised  in  the  forest  of  Dean;  but  these  often  have  the  defect 
of  being  of  too  coarse  woTtetanship,  uneven  places  being  left,  which  prevents  them  Axna 
bruising  effbctually  the  pips  of  the  apples.  The  braising  surface  ought  to  be  worked 
smooth,  and  very  bard  atone,  as  granite,  should  be  preferred.  These  circnlar  bruiaing- 
etonea  are  made  to  reTcri*e  by  the  hand,  or  by  a  horse,  according  to  their  weigfat  and  the 
qnantitj  of  work  to  be  pettbrmed.  A  strong,  round  stick,  called  a  jltrrer,  is  employed 
to  remove  Ibe  fVnit  flx>m  the  sides,  and  to  keep  it  to  the  bottom  of  the  stone. 

Metal  instmnients  should  be  avoided,  as  Ihey  are  liable  to  be  acted  upon  by  the  aoid 
joice ;  and  lead  or  copper  are  in  particular  improper. 

3690.  Wvadai  rolUrt  Mat*  icn  tried  for  crushing  the  fruit,  in  the  same  manner  as  is 
practised  with  the  sugar-canes  in  the  West  Indies  i  but  it  is  found  that  the  applea,  be- 
ing globular,  and  of  a  cellular  sobatance,  are  not  easily  laid  hold  of,  or,  if  caught,  have 
no  Jengthenied  Sbrea  to  induce  them  to  pass,  liiie  the  cano.  between  plain  roUers.  In 
Ireland  they  uae  wooden  cylindera,  but  they  cover  the  surfaces  witb  studs  of  iron,  like 
■  barrel-oi^D,  and  aome  uae  fluted  rollers  of  wood  and  iron  ;  but  the  acid  of  the  fruit 
eorrode*  the  iron,  which,  in  a  amall  degree,  tinges  the  liquor.  Upon  the  whole,  tbere- 
fbre,  pertaape  the  stooe  runner  above  described,  if  properly  executed,  is  the  most  eligible 
instrument.  For  operations  on  a  very  small  scale,  where  a  mill  is  not  at  hand,  a  large 
blook  of  wood  hollowed  out  like  a  mortar,  and  a  wooden  peatle,  might  prove  a  succe- 
tfanenm.  Much  depends  upon  the  accuracy  with  wbicti  the  grinding  is  performed,  whioh 
engfat  to  be  oonUnued  until  the  pips,  as  well  as  the  other  parts,  are  completely  broken 
flown,  On  this  account,  the  mill  must  not  be  choked  with  fruit :  a  moderate  and  rathei 
tmaU  charge  is  more  perfectly  comminuted,  and  in  proportionaUy  a  shorter  time  tbw 
a  Urge  one ;  the  fruit  should  be  strewed  one  apple  in  depth. 

SftOl.  Fretting  it  iketuxi  operation!  and  some,  instead  of  pressing  the  pulp  immedi- 
ate]; after  the  grinding,  prefer  suffbring  it  to  remain  in  the  grindioK  trough,  vr  ie  vaU 
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for  the  purpose,  for  some  iirae*  perhaps  for  twelve  4n  tweiit:f-foiir  houTB,  aeooMing  to 
the  season,  that  an  extract  from  the  nnd  and  kernel*  may  be  produced.  By  avowing 
the  juice  to  stand  some  time  on  the  marcy  the  fla?oiir  of  the  apptes  is  extracted,  and  the 
fermentation  is  sooner  excited.  But  in  warm  weather  there  is  a  danger  in  letting  il 
remain  too  long,  for  the  acetous,  and  even  putrefactive  formentation,  are  apt  to  set  in. 
This  danger  is  greater  in  apples  collected  in  summer,  when  they  are  scarcely  ripe,  that 
with  those  which  are  gathered  in  the  autumn ;  for  in  unripe  apples  there  is  abundance 
of  natural  ferment,  and  their  juice  will  sometimes  ferment  spontaneously  in  a  fow  hocrs^ 
whereas  the  juice  of  apples  perfectly  ripe  will  not  ferment  for  several  days,  even  hi  a 
warm  room. 

8593.  The  ciderjrest  u  constructed  on  the  same  principles  as  those  machines  which 
are  intended  to^afford  a  strong  and  powerful  pressure,  as  the  packing  and  oil  presses. 
The  presses  used  in  Herefordshire  are  a  modification  of  the  common  screw  press,  the 
screw  being  vertical,  and  about  six  or  seven  inches  in  diameter,  and  the  pressing  boards 
horizontal.  In  Ireland,  the  force  applied  to  the  boards  is  by  means  simply  of  a  lever. 
The  hydro-mechanical  press  is  the  most  powerful.  The  pressm^  is  effected  by  putting 
the  pulp  into  bags  made  of  horse-hair  doth  ;  some,  instead  of  hair  doth,  lay  long  straw 
under  the  pommage,  the  end84>f  which  they  tarn  up  over  it ;  then  they  cover  the  pom- 
mage with  very  fresh  clean  straw  or  reeds,  upon  which  they  spread  another  layer  of 
pommage,  and  so  on  alternately,  till  the  press  is  full ;  either  method  will  do,  but  the 
bags  are  the  neatest. 

The  first  pressing  should  be  very  light,  so  as  to  extract  only  that  portion  of  the  juice 
which  flows  almost  spontaneously ;  the  pulp,  now  called  the  chiete^  bemg  then  removed 
from  the  press  and  broken  to  pieces,  should  be  exposed  to  the  air  by  laying  it  on  a  coarse 
but  clean  canvass  for  twelve  hours,  turning  it  over  from  time  to  time  with  wooden  forks 
or  rakes.  By  this  exposure  the  pulp  will  become  brown,  and  being  then  pressed  by  a 
gradually  increasing  pressure  till  all  the  juice  is  extracted,  will  give  out  not  only  a  deep- 
er coloured,  but  considerably  sweeter  juice  than  that  which  flowed  at  the  first  pressure 
In  the  usual  careless  mode  of  manufacturing  cider,  the  juice,  as  it  flows  from  the  presfl^ 
being  intermixed  with  the  finer  parts  of  the  pulp  which  are  forced  through  the  intersti- 
ces of  the  hair  cloth  by  the  action  of  the  press,  is  immediately  transforred  to  the  foN 
menting  tun.  This,  however,  is  a  bad  practice ;  for  the  liquor  will  be  found  to  ferment 
more  moderately,  and  to  become  fine  with  more  certainty,  if  deprived  of  this  pulpy  fibrous 
matter  by  running  it  through  a  common  hair  sieve,  or  through  a  cask  with  a  false  bot- 
tom covered  with  hair  cloth ;  it  may  thus  be  obtained  as  clear  as  the  wort  that  is  pro> 
duced  from  malt. 

3593.  If  the  eider-maker  U  ieaircui  of  making  different  qualiiie$  of  dder^  he  will  hate 
ground  and  pressed  each  variety  of  apples  separately ;  and,  in  general,  it  wiO  be  most 
profitable  to  make  at  least  two  kinds,  a  best  and  second,  otherwise  all  the  apples  are 
mingled  together.  Some  also  keep  apart  that  portion  of  the  juice  which  drains  without 
pressure,  for  making  a  superior  cider. 

8594.  The  mare  which  remaiiu  after  ftessure,  if  infused  in  boiling  water,  and  aHowed 
to  remain  for  two  days,  will  afford  a  iuice  that,  when  fermented,  will  make  a  very  info- 
rior  kind  of  cider,  formerly  called  ciierkin,  and  used  as  a  common  drink  for  labourers  * 
At  present  it  is  called  ijoater  cider. 

8595.  The  apple  juice  i»  now  to  he  fermented.  The  best  Vessels  in  which  to  carry  on 
the  first  fermentation  are  casks  set  on  end,  the  heads  being  taken  out  and  replaced  by 
e  light  moveable  cover.  These,  being  filled  with  juice  to  within  four  or  five  mches  of 
the  top,  are  to  have  their  covers  put  on  till  the  fermentation  has  commenced,  which,  in 
general,  will  be  in  from  one  to  four  days,  according  to  the  temperature  and  the  richness 
of  the  liquor.  Sometimes,  in  cold,  unfavourable  weather,  the  juice  will  remain  for  a 
fortnight  or  tonger  without  fermenting ;  in  such  casCs,  sometimes  artificial  means  are 
employed  to  pr(Kluce  it.  Some  persons  put  into  the  liquor  a  toast  dipped  in  yeast,  which 
is  efficacious ;  a  better  method,  however,  is  to  take  fh>m  two  to  three  gallons  of  liquor 
from  each  cask,  and  to  put  the  whole  into  a  tub  placed  in  a  warm  room ;  in  a  few  hours 
fermentation  will  come  on,  and  then  the  liquor  is  to  be  returned  to  the  casks. 

As  soon  as  the  fermentation  has  established  itself,  a  scum  begins  to  collect  on  the 
surface  of  the  liquor,  which  should  be  carefully  removed  everr  morning  and  evening,  the 
cover  of  the  casks  being  kept  on  in  the  mean  time,  as  it  is  of  great  importance  that  this 
stage  of  the  fermentation  should  be  carried  through  as  quickly  as  possible.  When  the 
liquor  has  ceased  throwing  up  scum,  or  nearly  so,  bat  while  it  is  stiH  jP^i^f  off  small 
bubbles  of  carbonic  acid  gas,  the  primary  fermentation  is  concluded.  The  time  Whi(A 
this  occupies  varies  from  twelve  to  thirty-six  hours.  The  completion  6f  the  ferment|h 
tion  may  be  known  by  the  clearness  of  the  liquor,  in  consequence  of  the  subsidence  of 
the  flocks,  or  muddincss,  and  by  its  having  acquired  a  shar^  vinous  taste. 

3596.  It  ie  safer  to  rack  off  the  cider  too  soon  than  to  suffer  it  to  remain  too  hri^.  Bf  tM 
Aitter  it  would  certainly  pass  into  the  acetous  fermentation,  ahd  a  quantity  of  finegar 
would  be  formed ;  by  the  former  the  chief  defect  would  be  want  of  strength,  from  de* 
ftciency  of  the  alcohol.    Cider,  however,  is  not  valued  principally  for  the  strength  or 
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spirit  it  contains,  but  for  the  agreeable  mixtore  of  this  with  sweetness,  Boomess  with 
subacerbity ;  and,  so  that  these  qnalities  are  obtained,  the  degree  of  strength  is  of  little 
importance.  The  most  desirable  thing  is  to  have  sufficient  carbonic  acid  gas  to  sat- 
urate the  water  of  the  apple  juice,  and  to  have  the  liquor  sprightly,  in  a  state  interme- 
diate between  bottled  cider  and  draught  cider,  as  it  is  usually  met  with.  Such  cider, 
when  left  exposed  on  the  table,  does  not  become  vapid,  but  continues  to  ferment  slight- 
ly, and  the  chief  objection  .to  it  in  this  state  is  want  of  clearness,  a  defect  that  o/bndt 
the  eye  more  than  the  taste.  In  some  parts  of  the  world  it  is  customary  to  drtok 
it  in  preference  before  the  fermentatioo  has  been  quite  finished,  and  while  it  is  still 
turbid. 

3597.  The  racking  orfiUtring  of  the  fermented  liquor  into  caeke  is  best  effected  in  the  fol- 
lowing manner : 

For 
to  WMh 

pailoft        _  .        .  „  . 

off  the  water,~eii(]  press  the  bran  u  before.  The  bran  thas  prepared  it  to  be  atirred  into  the  fermenttng  liqaor, 
and  the  mixtare  is  to  be  strained  throagh  a  cask  vrith  a  false  bottom ;  the  first  mnninga,  being  nther  moM 
tarbid,  are  to  be  retamed,  but  as  soon  as  the  liquor  comas  through  moderatelj  clear  it  is  to  be  reeerred.  la 
this  state  it  will  be  found  agreeable  to  the  taste,  and  considerably  s«|pet ;  and  the  mannfactuier  may  now, 
according  to  his  pleasure,  make  of  it  either  Hseet  or  dry  cidety  hottUd  or  in  auk. 

3598.  To  produce  the  best  sweet  cider  for  bottling^  it  is  essential  that  the  fermentation 
should  not  be  complete,  but  that  some  of  the  saccharine  matter  should  remain  uncon 
verted,  in  order  that  it  may,  by  the  slow  fermentation  (see  **  Fermentation''  and  *'  Brew 
ing**),  be  converted  into  alcohol  and  carbonic  acid  gas. 

3599.  After  fermentation^  nothing  more  is  required  than  to  bottle  it  forthwith,  and  to 
keep  it  in  as  cool  and  uniform  a  temperature  as  possible  ibr  a  twelvemonth  or  more,  that 
it  may  ripen ;  after  which  it  may  be  brought  into  a  state  fit  for  drinking  by  being  placed 
for  a  week  or  fortnight  in  a  warm  situation.  For  sweet  barrelled  cider,  the  cask  most 
be  stummed,  and  then  filled  with  the  jiquor ;  the  bung  must  be  accurately  secured  and 
the  temperature  kept  as  cool  as  possible. 

8600.  The  term  stttmming  eignifie*  bwnvtg  eulphmr  in  the  eaek,  for  the  porpoaa  of  cbacking  femeatattOB , 
it  is  thus  performed :  T>ke  a  strip  of  canvass  cloth  about  twelve  inchee  long  and  two  broad ;  let  it  be  dipped 
into  melted  brimstone  ;  when  this  match  is  di^,  let  it  be  lighted,  and  suspended  from  the  bung  of  a  cask  in 
which  there  are  a  few  gallons  of  cider  until  it  is  burned  out.  The  cask  must  remain  stepped  for  an  hour  oi 
more,  and  be  then  rolled  to  and  fro,  to  incorporate  the  famos  oi  the  match  with  the  cider ;  after  which  it  any 
be  filled,  when  all  fermentation  will  be  suepended.  Sometimes  this  prooeas  is  resorted  to  for  the  parpose  cif 
giving  an  additional  flavour  to  the  cider.  To  effect  this,  some  powdered  ginger,  cloves,  Jkc,  may  be  strewed 
OD  tile  match  when  it  is  made.  The  burning  of  these  ingredients  with  the  sulphur  will  convey  somewhat  of 
their  fragrance  to  the  whole  caak  of  cider ;  but  to  do  this  advantageously,  it  must  be  perfomed  aa  soon  as  tb« 
vinous  fermentation  is  fully  perfected.  Should  the  fermentation  return,  this  process  moat  be  repeated.  The 
complete  oessatiaa  of  the  fermentation  may  be  known  by  obaervinv  whether  a  candle  held  in  the  bnng^holo 
will  bum.    So  long  as  there  is  carbonic  goa  escaping  the  candle  will  not  bom. 

For  strong  dry  cider  no  stumming  must  be  employed,  but  the  cask,  being  filled  to 
within  an  inch  of  the  top,  must  be  secured  with  a  bung,  having  a  hole  bored  through  it 
with  a  round  file.  Into  this  hole,  after  the  bung  has  been  driven  into  the  cask,  a  piece 
of  tobacco  pipe  is  to  be  inserted  and  secured  with  a  little  melted  wax,  taking  care  that 
its  lower  end  does  not  dip  into  the  liquor.  A  very  gentle  fermentation  will  take  place, 
by  which  tbe  sugar  will  be  wholly  converted  into  spirit  in  the  course  of  the  succeeding 
summer,  and  the  cider  will  then  be  in  tbe  state  of  a  dry  wine,  and  will  undergo  no  farther 
change  as  long  as  it  is  kept  in  perfectly  close  vessels. 

When  the  cider-maker  has  succeeded,  by  successful  management,  in  preventing  the 
acetous  fermentation,  his  cider  will  require  little  farther  attention  than  filling  up  the  ves- 
sels every  two  or  three  weeks,  to  supply  tbe  waste  by  the  slow  fermentation,  until  the  be- 
ginning of  the  succeeding  March,  at  which  time  it  may  be  reasonably  expected  he  will  find 
his  liquor  bright,  pure,  and  in  a  state  for  final  racking,  which  should  be  done  in  fine  weather. 

3601.  The  casks' into  which  the  liquor  is  put  whenever  racked  off  should  always  have 
been  thoroughly  scalded  and  dried  again,  and  each  should  want  several  gallons  of  bein^ 
ilill,  to  expose  a  larger  surface  to  the  air.  New  casks,  though  they  are  ever  so  well  se^ 
soned,  are  apt  to  give  a  disagreeable  taste  to  the  cider :  boiling  them  with  pommage  ij 
useful.    Casks  that  have  contained  spirits  are  best  for  preserving  cider. 

3602.  Should  the  above  precautions  be  neglected^  tbe  consequence  wiU  probably  be  that 
the  acetous  fermentation  vnll  take  place,  when,  however,  this  has  been  suffered  to  come 
on,  several  methods  have  been  tried  to  check  it,  sometimes  with  a  degree  of  success,  at 
other  times  unavailingly.  One  of  them  has  been  to  pour  in  a  bottle  of  French  brandy, 
half  a  gallon  of  spirit  extracted  from  tbe  lees  of  cider,  or  a  pailful  of  old,  good  cider;  but 
this  wOl  not  succeed  if  the  cider  should  continue  to  be  kept  in  a  dose,  warm  cellar.  If 
removed  to  a  cooler  place,  the  cider  may  be  preserved.  Another  remedy  is  tbe  stum- 
ming described  above.  These  remedies  are  innocent ;  but  it  is  not  safe  to  employ  any 
preparation  of  lead,  as  has  been  done  formerly. 

3603.  If  the  cider,  after  being  racked  off  intp  caskSf  remains  bright,  nothing  more  is  to  bo 
done  to  it ;  but  if  a  scum  collects  on  the  surface,  it  is  a  proof  of  rermenU<<lon  oommencing 
again,  and  it  most  be  immediately  racked  off  into  other  casks  to  chi.  'I  this,  which  must 
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IS  often  as  anewfennentHtionappean.  The  atrenKtborcider  isamacwIiBt 
redoced  bj  being  f^quentlj  racked  off. 

3604.  ^jang  inill  it  umeceiiary  if  l\e  i^ove  diTectiom  are  ailended  to ;  the  liquor  Vrill 
become  sponlaneously  perfectly  clear  and  brighl,  which  will  nol  onlj  be  a  saving  of  far 
tber  trouble,  but  such  liquor  will  keep  ton^r  unimpaired  than  that  which  has  been  fined. 
Should,  bowever,  the  cider-maker,  notwilhatanding  hia  care,  be  disappointed,  he  maj 
Dse  soma  of  the  ordtnar7  substances  for  this  purpose,  as  isinglasB,  whites  of  eggs.  Blo. 
but  all  IhesedepriTG  the  liquor  nf  the  greatest  pari  of  its  fannin,  upon  which  its  durability 
oaseniiall  J  depends.  Iffining  is  necessary,  it  maybe  thns  performed:  apoundofisrn^asa 
is  soaked  for  ten  or  twelve  hours  in  cold  water,  and  afterward  dissoWed  in  abont  fi»e 
gallons  of  cider,  and  well  ificorporated  nith  a  whisk.  About  a  quart  of  tbta  is  safflcient 
for  a  hogshead  of  cider,  and  it  must  be  stirred  and  mixed  in  the  cask ;  bnt  the  whiles  of 
a  dozen  eggs,  beat  up  along  wilh  the  shells  in  a  quart  of  the  liquor,  is  thought  by  some 
to  perform  the  operation  wilh  more  certainty. 

8606.  Baiiling  iht  Cufcr-.— Cider,  in  general,  will  be  fit  for  botlling  in  about  a  month  ; 
but  the  best  period  is  when  it  his  arrived  at  the  greatest  perfection  in  the  cask,  which  is 
when  it  is  two  years  old ;  i:  will  (hen  soon  become  brisk  and  sparkling.  As  it  is  usually 
made,  it  will  retain  a  considerable  portion  of  sweetness  in  the  cask  to  the  end  of  three 
or  four  years  ;  but  then  the  saccharine  part  gradually  disappears,  probably  by  the  decom- 
position induced  by  the  slow  fermentation.  If  it  possess  much  richness,  it  will  remain 
with  scarcely  any  sensible  change  during  twenty  or  thirty  years,  or  as  long  as  the  cork 
duly  performs  its  office,  or  resists  decay.  When  the  bottles  are  filled,  set  them  by,  un- 
corked, till  the  morning :  let  the  corks  be  driven  in  very  tightly  :  some  lie  them  down 
with  strong  wire  or  twine,  and  secure  Ihem  with  melted  rosin,  or  other  malfcrial  of  that 
nature.  The  bottles  should  be  laid  an  their  sides.  Both  casks  and  bottles  should  be 
freijuently  looked  at,  and  if  any  hissing  be  perceived,  the  bungs  or  corks  should  be  re- 
moved, and  /epiaced  in  a  day  or  two.  otherwise  the  vessels  may  hurst.  In  winter  they 
should  be  kept  rather  warm,  or  free  from  frost,  and  in  suEimier  in  a  cool  place. 

3606.  In  tnaiing  cider  for  the  comnion  uM  of  the  farvAoiae,  few  of  the  foregoing  rules 
are  accurately  attended  to.  The  flavour  ofihe  liquor  is  a  secondary  consideration  wilh 
the  farmer,  whose  first  object  is  to  obtain  a  large  quantity  at  a  small  expense.  TYm 
common  practice  is  sulScienlly  well  calculated  to  answer  Uiis  purpose  \  the  apples  are 
usually  gathered  and  ground  as  soon  as  they  become  moderately  ripe,  the  pommage  is 
pressed,  and  one  fourth  of  warm  water  is  ol^a  added  to  the  juice,  which  is  most  fre- 
quently conveyed  froin  the  press  immediately  to  the  cellar.  A  violent  fermentation  in  the 
casks  aoon  commences,  and  continues  until  nearly  the  whole  of  the  saccharine  matter  is 
decomposed.  The  casks  are  filled  up  and  stopped  early  in  the  succeeding  spring,  and 
no  farther  attention  is  paid  or  required.  The  liquor  thus  prepared  should  he  kept  at 
least  a  year  before  it  is  drunk ;  it  may  be  kept  from  two  to  five  or  six  years  in  the  cask, 
According  to  Its  strength.     It  is  generally  harsh  and  rongh,  hot  rarely  acetous. 

3607.  Cider  may  bt  made  in  tmall  giumtitiit  as  well  as  In  large,  and  the  superabundant 
apples  ofa  moderately  large  garden  maybe  economically  applied 
to  Ibis  use  withoat  much  trouble.  The  fruit  should  he  picked 
free  from  stalks,  and  laid  in  heaps  for  three  weeks  to  mellow. 
A  tub  {fig.  5Bfi).  thicker  and  stronger  than  usual,  eighteen  inches 
in  diameter,  and  iron-hooped,  may  serve  for  a  cm/Antg-  rt-oii/A, 
and  the  apples  may  be  mtide  into  pommage  with  a  heavy  bruiser 
of  hard  wood,  not  unlike  that  used  by  a  street  pavior. 

The  common  clothes  press,  made  very  strong,  may  be  em- 
ployed for  fretting,  and  the  lower  pressing-board  must  be  placed 
In  a  tin  tray  to  collect  the  juice,  from'wbtcb  it  muat  run  down 
by  a  pipe  into  a  vessel  to  receive  It.  The  apples  must  be  put 
into  hair  cloth,  or  canvass  bags,  to  be  pressed.  A  few  must  be  - 
pounded  at  a  time,  and  the  pressing  must  be  done  gradually, 
<  and  not  by  using  much  force  at  once.  The  ftrmeTtlation  may  be  carried  oi 
and  a  hole  may  be  bored  in  the  head  of  the  cask,  which  can  be  stopped  with  a  bottle  cork^ 
through  which  the  Juice  to  be  fermented  may  be  poured  in ;  and  also  a  cock  must  bs 
placed  near  the  bottom  to  draw  it  oQTby,  The  fermentation  may  be  promoted  by  using 
some  new  yeast  mixed  with  a  little  honey  and  flour  warmed  ;  put  this  into  a  muslin 
bag,  insert  it  through  the  hole  of  the  cask,  and  keep  it  suspended  by  a  string,  but  do  not 
suffer  it  to  reach  the  bottom  of  the  vessel.  In  warm  weather  the  fermentation  should 
be  carried  in  the  shade  about  60°  ;  in  cold  weather  (he  cask  should  be  placed  near  the 
flre.  September  is  the  best  season  for  the  operation.  The  fermentation  should  not  ba 
carried  far,  but  only  till  the  excessive  sweetness  of  the  apple  is  removed  and  has  given 
way  to  a  vinous  taste :  Sve  or  six  days  is  generally  sufficient.  When  the  liquor  ceases 
to  ferment,  or  very  little,  it  must  be  drawn  oO;  and  it  is  to  be  strained  and  received  into 
smaller  clean  casks,  which,  when  full,  are  to  be  bunged  and  kept  for  draught :  after  re- 
maining for  two  or  three  weeks,  the  liquor  may  he  bottled,  when  it  wilt  soon  be  ripe. 
Cider  made  in  cold  weather  takes  longer  tinM  to  dear,  and  someiimea  requires  to  St 


06S  BEVERA«EA  USBO   IN   THE   BRITISfl  ISLES. 

fined.  One  man  pounding  the  frait,  and  another  to  press  and  assist,  will  prodnoe  lea 
g^ons  of  juice  in  a  day.  The  juice  should  not  be  allowed  to  remain  lung  in  the  tin 
tray,  lest  it  should  oomode  the  metal.  The  pounding  and  pressing  should  be  as  complete 
as  possible. 

In  this  manner,  in  the  early  part  of  the  older  season,  says  Mr.  Donovan,  "  the  whole 
process,  from  the  pressing  out  the  juice  to  the  bottling  of  the  older,  may  be  completed  in 
the  space  of  four  days ;  and  in  three  other  days  it  may  be  fit  for  drinking,  of  a  delightful 
flavour,  highly  effervescent,  and  almost  perfectly  transparent."  Those  who  add  the 
ciderkin  to  the  cider  usually  add  brandy  with  a  little  sugar,  in  the  proportion  of  a  gallon 
of  brandy  to  a  hogshead,  to  supply  the  strength ;  but  if  pure  juice  only  be  used,  this  is 
not  necessary. 

3608.  AUhwgh  in  Herfarishire  and  Devonshire  they  are  very  solicitous  about  the  qual* 
Ity  of  the  apples  from  which  oider  is  made,  Mr.  Donovan  is  of  opinion  that  this  quality 
is  of  less  consequence  than  is  commonly  supposed ;  and  that  good  cider  may  be  made 
from  a  mixture  of  all  kinds  of  apples.  Eight  gallons  of  juice  may  be  obtained  from  one 
hundred  weight  of  apples,  which  will  consist  of  600  in  number  if  the  apples  are  large, 
and  of  six  times  that  number  when  of  the  smallest  size. 

The  finest  cider  and  perry  of  Herefordshire  is  brought  for  exportation  to  the  East 
and  West  Indies,  and  America. 

3609.  1/  the  apple  juice  is  weak  or  defective  in  noeetnesSf  good  cider  cannot  be  made, 
and  some  saccharine  matter  should  be  added,  as  raisins,  honey,  or  sugar,  to  afford  more 
spirit,  and  overcome  the  acid.  In  the  Lancashire  Agricultural  Report,  by  Dickson  and 
Stevenson,  p.  434,  there  is  a  receipt  for  making  cider  with  honey,'  so  as  to  produce  a 
Uqoor  of  excellent  quality. 

SeiO.  The  PomMia  wime  of  Dr.  Ruth  ia  mule  from  applai.  He  boiled  down  two  bvfels  of  dder  freeb  fron 
tbe  prem  into  one,  fonnenting  it  afterward ;  if  kept  two  or  three  yean  ia  a  dxy  cellar,  it  atbrda  a  liqou-  whicb, 
according  to  tbe  qoality  of  the  apple  from  whicb  tbe  cider  it  made,  has  tbe  taste  of  Malaga  or  Rheniab  wiao. 
U  ii  a  pleaaant  drink  in  rammer  mixed  with  water. 

361 1.  The  quaniity  of  alcohol  in  eider  is  inconsiderable ;  and  when  extracted  by  distil- 
lation is  of  a  Imd  quality,  except  it  be  repeatedly  rectified.  In  Normandy  they  make  a 
great  deal  of  what  is  called  eau-de-vie  from  their  cider ;  but  it  is  very  inferior  vo  brandy 
from  wine,  though  often  employed  to  adulterate  the  latter. 

8612.  Cider  ie  not  to  nutritious  as  malf  liquor ;  but  it  forms  an  excellent  beverage  for 
labouring  men  in  tbe  summer  months,  its  acid  assisting  materially  in  quenching  thirst. 
Rough  Herefordshire  cider  has  been  recommended  as  an  antiseptic  in  cases  of  low  con- 
tagious fever  instead  of  port  wine,  when  tbe  latter  cannot  be  procured. 

SbCT.   II. — PERRY. 

3613.  This  beverage  is  made  from  tbe  fruit  of  the  pear-tree,  wfaiefa  is  of  the  orchard 
kind.  There  are  many  varieties  ;  but  for  the  purpose  of  perry  the  Tinton  squash  pear 
is  in  the  highest  esteem  in  Gloucestershire.  It  is  an  early  fruit,  remarkable  for  tbe 
tenderness  of  its  flesh.  The  liquor  made  from  this  fruit  is  pale,  sweet,  yet  remarkably 
fine^  and  of  a  strong  body.  Tbe  Oldfield  pear  is  a  (avourite,  remarkable  tor  the  fine  fla- 
vour of  its  liq&or.  The  Barland  pear  of  Worcestershire  is  in  great  repute,  as  is  also  tbe 
red  pear.  Besides  these,  there  are  many  others  of  great  merit  among  Uiose  of  Here- 
fordshire and  the  adjacent  counties. 

3614.  The  pear  is  more  properly  a  naturalized  than  an  indigenous  fruit  in  this  country ; 
it  is  more  hardy  than  the  apple,  and  niay  be  cultivated  in  almost  every  part  of  England 
with  nearly  as  much  success  as  in  Herefordshire.  Like  the  a|^e,  it  grows  with  the 
greatest  luxuriance  in  strong  deep  soils,  and  in  these  the  finest  liquors  are  at  present 
obtained ;  but  inferior  kinds  will  flourish  in  almost  any  soil  that  is  not  incommoded  witk 
water,  even  such  as  will  scarcely  produce  herbage.  The  pear  is  an  extremely  long-lived 
tree,  and  the  same  variety  may  in  consequence  be  very  long  kept  in  cultivation. 

3616.  Every  variety  of  this  fruit  tohich  possesses  colour  and  richauas  is  eap^le  of  making 
perry  ,*  but  a  good  perry  pear  requires  an  assemblage  of  qualities  which  will  be  rarely 
found  in  the  same  fruit.  It  must  contain  a  large  proportion  of  sugar,  or  its  juice  can 
never  possess  sufilcient  strength ;  and  unless  it  be  at  the  same  time  astringent,  the  liquoi 
produced  from  it  will  be  acetous  whenever  it  ceases  to  be  saccharine ;  in  the  latter  state 
it  will  agree  with  few  constitutions ;  in  the  former  with  none.  The  juice  of  the  besi 
perry  pears,  according  to  Mr.  Knight,  '*  is  so  harsh  and  rough  as  to  occasion  a  long- 
continued  heat  and  irritation  in  the  throat  when  the  O-uit  is  attempted  to  be  eaten ;  yet 
by  being  simply  pressed  from  the  pulp,  it  becomes  rich  and  sweet,  without  more  rough- 
ncfs  than  is  agreeaUe  to  ahuost  every  palate."  This  circumstance,  though  extraordi- 
iiaiy,  does  not  stand  alone  in  the  vegetable  world ;  there  are  many  cases  where  similar 
changes  take  place  with  acrid  vegetable  substances. 

8616.  The  pear  requires  a  certain  state  of  maturity  to  a0brd  perry  in  the  greatest  per- 
feotion ;  it  should  be  ripe  without  being  mellow  or  decaying ;  when  it  has  not  obtained 
the  proper  d^^ree  of  ripeness,  an  excess  of  fermentation  oannot  be  prevented ;  and  when 
it  has  exceeded  it,  the  liquor  rarely  ferments  kindly,  and  is  extnmely  apt  to  become 
sour,  probably  by  having  lost  too  great  a  proportion  of  its  astringency ;  hence  few  kisxiU 
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MX6  towoA  to  uii9ro?«  by  being  kept  after  tk»f  liave  ftUes  from  the  trees.  The  jwodoce 
•f  the  same  pear-tree  ripena  ?ery  tnegolaflj ;  the  planter  must  therefore  have  a  con- 
siderable number  of  trees  of  each  kind  he  plants,  or  he  will  rarely  haye  a  saffioient  quan- 
tity ready  to  be  grooad  at  the  saoie  tine.  Bven  when  the  fruit  has  fallen  spontaneously 
from  the  trees,  a  fourth  at  least  of  some  kinds  will  be  found  immature  or  deoaytng,  and 
totally  unfit  for  making  fine  perry ;  this  sbould  be  (though  it  rarely  or  never  is)  separa^ 
ted  from  the  rest.  Mr.  Kjiight  attributes  to  this  neglect  a  certain  crude  and  harsh  aotd 
which  dwells  upon  the  palate,  and  which  perry  is  seldom  free  from ;  and  to  the  same 
cause  it  may  be  owing  that  perry,  even  when  genuine,  does  not  agree  with  so  many 
constitutions  as  older. 

The  pear,  however,  though  generally  producing  a  liquor  inferior  to  cider,  has  raan> 
advantages  over  the  apple ;  it  is  capable  of  succeeding  in  a  greater  variety  of  soil,  and 
is  more  productive  of  fruit. 

3617.  The  but  pears  for  perry ^  or,  at  least,  the  sorts  which  have  hitherto  been  deemed 
the  fittest  for  making  this  liquor,  are  so  excessively  tart  and  harsh,  that  no  one  can  think 
of  eating  them  as  fruit ;  for  even  hungry  swine  wUl  not  feed  upon  them.  In  Worcester, 
Gloucestershire,  and  the  adjacent  counties,  they  are  planted  in  the  hedge  rows  and  the 
most  common  fields ;  a  practice  which,  perhaps,  should  be  more  followed,  as  pears  are 
capably  of  affording  a  light  and  agreeable  nourishment^  either  in  soups  or  stewed  when 
green. 

3618.  Mr.  Knight  states  that  in  the  making  of  perry  the  fears  are  ground  and  pressed  in 
exactly  the  same  manner  as  those  of  apples  in  tne  manufacturing  of  cider,  but  that  it  is 
not  usual  for  the  reduced  pulp  to  be  suffered  to  remain  any  length  of  time  without  being 
pressed.  It  has  never  been  the  practice  in  Herefordshire,  or  in  the  counties  in>  the  vi- 
cinity of  it,  to  blend  the  juices  of  the  different  varieties  of  the  pear,  in  order  to  correct 
the  defects  of  one  kind  by  the  opposite  properties  of  the  other.  It  is,  however,  he  al- 
lows, more  easy  to  find  the  required  portion  of  sugar  and  of  astringenoy,  as  well  as  oi 
flavour,  in  three  or  four  varieties  than  in  one ;  hence,  he  supposes,  a  judicious  mixtum 
of  fruits  affords  a  prospect  of  great  benefit. 

3619.  The  juices  of  the  pear  and  the  apple  are  constituted  of  the  same  component  parte, 
but  the  proportions  are  cUfiOsrent.  In  the  juice  of  the  pear  the  tanning  princij^  is  pre- 
dominant, with  a  less  proportion  of  sugar,  mucilage,  and  colouring  matter. 

3630.  The  method  of  fermenting  perry  is  nearly  the  same  as  that  of  cider ;  but  the  former 
does  not  afford  the  same  indications  as  the  latter  by  which  the  proper  period  of  raok- 
ing  off  may  be  known.  The  thick  scum  that  collects  on  the  surface  of  cider  rarely  ap- 
pears in  the  juice  of  the  pear,  and  during  the  time  of  the  suspension  of  its  fermentation 
the  excessive  brightness  of  the  former  liquor  is  seldom  seen  in  the  latter ;  but  where  the 
fruit  has  been  regularly  ripe,  its  produce  will  generally  become  moderately  clear  wad 
quiet  in  a  few  days  a^er  it  is  made,  and  it  should  then  be  drawn  off  from  its  grosser 
lees.  An  excess  of  fermentation  is  prevented  by  the  means  used  in  the  making  of  cider, 
and  the  liquor  is  rendered  bright,  if  necessary,  by  isinglass. 

3621.  In  the  after-matiagement  of  perry  ^  the  method  is  the  same  as  that  of  cider ;  but  it 
does  not  so  well  bear  situations  where  it  is  much  exposed  to  change  of  temperature. 
In  the  bottle  it  almost  always  retains  Its  good  qualities,  and  in  that  situation  it  is  always 
advisable  to  pat  it,  if  it  remains  sound  and  perfect  at  the  conclusion  of  the  first  succeed- 
ing summer. 

3622.  On  the  rohoU^  the  pear-tree  furnishes  a  less  popular  liquor  than  the  apple,  but  is 
more  productive,  fUmishing  in  the  proportion  of  600  gallons  of  liquor  to  the  acre,  when 
the  trees  are  full  grown  and  in  good  bearing :  the  produce  of  a  single  tree  will  often  be 
twenty  gallons  of  perry.  It  is  to  be  observed  that,  though  perry  is  made  in  a  much 
smaller  quantity  than  cider,  yet  the  former,  of  the  best  kind,  and  bottled,  is  generally 
esteemed  as  quite  equal  to  the  latter. 

3023.  Mr.  Boothy  in  hU  work  on  wvummking^  thiu  doaorfbe*  a  sort  of  wine  in  whioh  pean  were  emplojrad : 
*'  In  the  north  of  France,  having  heated  Hfty-five  pounds  of  the  juice  of  wild  pears  to  ISO^,  I  added  about  s 
tenth  of  that  weight  of  raisins,  and  banged  up  the  whole  in  a  cask.  In  a  short  time  the  heat  of  the  liquor  had 
fallen  to  770,  when  I  drained  oat  the  raisins,  bruised  them,  returned  then  into  thQ  mast,  and  closed  the  cask, 
so  aa  to  allow  the  fermentation  to  take  place.  A  fortnight  after,  the  wine  or  peny  was  racked  into  stone  cans, 
and,  after  standing  three  months  in  the  cellar,  it  was  reckoned  by  good  jnoiges  equal  to  the  best  wine  from 
grapea.*' 

Sect.  III. — mead. 
3624.  Mead  is  a  vinous  Uquar  prepared  from  honey  diluted  with  water  and  fermented, 
and  which  was  formerly  much  used  in  England,  as  well  as  among  many  northern  na- 
tions. It  appears  to  have  been  a  beverage  of  great  antiquity,  being,  perhaps,  the  only 
fermented  liquor  made  in  the  northern  parts  of  Europe  to  which  the  cultivation  of  com 
had  not  yet  extended,  and  where  the  climate  was  too  cold  for  the  vine ;  it  therefore  ri- 
valled the  wines  of  the  south.  It  is  the  Hydromel  of  the  Romans  ;  Pliny  records,  and 
Virgil  celebrates,  the  drinks  made  with  honey  mixed  with  fruits.  By  the  Saxons  it  was 
called  Medoj  whenee  the  mead  and  methegUn  of  modern  times.  It  was  drunk  in  ffreat 
excess  at  the  festivals  among  the  Norsemen,  and  filled  the  seoll-cups  in  the  hall  of  Odin. 
It  is  said  that  Attila,  king  of  the  Huns,  died  from  indulging  too  freely  in  this  favourite 
liquor. 
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Mead  vas  well  koown  to  the  ancient  Britons,  and  was  higUy  valaed  by  their  p08te^ 
ity  long  after  they  were  acquainted  with  other  liquors.  The  mead-maker  held  a  consid- 
erable rank  in  the  courts  of  British  princes.  Honey  appears  to  have  been  more  abnn 
dant  formerly  than  at  present,  when  the  extension  of  agriculture  has  deprived  the  beet 
of  much  of  their  favourite  wild  food.  The  introduction  of  sugar  has  likewise,  to  a  con- 
siderable degree,  driven  honey  out  of  the  field,  and  the  production  of  com  has  given  rise 
to  the  manufacture  of  ale.  Of  late,  mead  has  been  little  used  in  England,  and  is  now 
scarcely  known. 

Though  mead  and  metheglin  appear  to  have  been  the  same,  yet  some  have  drawn  a 
distinction,  considering  the  latter  to  be  the  superior  beverage.  It  is  said  that  Queen 
Elizabeth  was  so  fond  of  metheglin,  that  she  had  some  made  for  her  special  drinking 
every  year. 

3625.  Tht  composition  of  honey  will  be  stated  in  our  account  of  that  substance,  Book 
X.,  Chap.  XIV.  Diluted  with  water,  it  is  susceptible  of  the  vinous  fermentation  with- 
out the  addition  of  yeast :  but  mead,  when  made  from  honey  and  water  only,  is  flavour- 
less and  heavy ;  it  is  much  improved  by  the  addition  of  fruit-juice  and  spices. 

3626.  The  method  of  making  mead  without  fruity  ets  commonly  practised  in  England,  is  as 
follows !  Boil  honey  in  water  for  an  hour,  m  the  proportion  of  three  to  four  pounds  of 
honey  to  a  gallon  of  water.  Skim  it  carefully,  draining  the  skimmings  through  a  hair 
sieve,  and  returning  what  runs  through.  When  of  the  proper  coolness,  stir  in  yeast,  a 
tea-cupful  for  nine  gallons,  and  let  it  ferment.  Some  add  half  an  ounce  of  hops  to  pre- 
serve it ;  but  this  is  not  usual.  Tun  or  transfer  it  to  the  cask,  and  ferment  it  in  the 
usual  manner.  Put  it  in  a  cool  cellar,  and  in  a  year  it  will  be  fit  to  bottle.  Strong 
mead,  if  well  made,  will  keep  many  years,  and,  indeed,  requires  to  be  kept  one  or  two 
before  it  is  sufficiently  meliorated ;  it  improves  by  time.  Some  put  two  lemon  peels  to 
each  gallon  while  it  is  fermenting ;  others  add  cinnamon,  ginger,  cloves,  mace,  and 
rosemary.  It  was  formerly  a  custom  to  add  some  ale  wort,  and  it  was  then  called 
Welsh  braggart.  Mead  may  be  made  into  a  very  agreeable  beverage,  not  inferior  to 
many  foreign  wines. 

90S7.  UaequtTy  in  kit  "  DieHonanf  of  Chemutry^**  direets  to  cKoom  the  whitest,  parest,  and  best-tasted 
hoiMj,  and  to  pat  it  into  a  koUle  with  more  than  its  weii^ht  of  water;  a  part  of  this  liqoor  mtut  be  erapumted 
by  boilin§r>  and  the  liqaor  acttnimed  till  its  eonristenoe  is  such  that  a  fresh  eggshaU  be  supported  on  its  surface 
without  sinking  more  than  half  its  thickness ;  then  the  liquor  is  to  be  strained  and  oonred  into  a  barrel,  which, 
when  nearly  (all,  mast  be  kefit  in  a  warm  place,  taking  care  that  the  bttng>hole  be  slightly  covered,  but  not 
okeed.  The  fermentation  which  ensues  will  sabsist  daring  two  or  three  months,  according  to  the  degree  of 
beat.  Daring  the  fermentation  the  barrel  most  be  filled  up  occasionally  with  mwe  of  the  same  kind  of  liquor 
«f  honey  (some  of  which  ought  to  be  kept  apart),  to  suppljr  what  works  out  of  the  bazrel.  When  the  fermenta- 
tion ceases,  and  the  liquor  has  become  vinous,  the  barrel  is  to  be  put  into  a  cellar  and  banged  up.  In  about  a 
vear  die  mead  will  be  fit  to  be  bottled. 

3628.  Mead  is  sHU  a  favourite  beverage  among  the  northern  nations,  and  is  still  drunk  in 
^rge  quantity  in  some  parts  of  Europe,  particularly  in  Russia,  Poland,  and  Lithuania, 
firhere  a  vast  deal  of  honey  is  produced  in  the  forests. 

"  The  proeett  of  brewing  mead  in  Poland  is  very  simple  ;  the  proportions  of  the  ingredients  are  three  parts 
of  water  to  one  of  honey,  and  50  lbs.  of  mild  hops  afe  used  to  163  gallons.  When  the  water  is  boiling,  and  it 
is  kept  stirring  till  it  it  milk-warm,  it  is  then  put  into  a  laxge  cask,  and  allowed  to  ferment  for  a  few  days ;  ir 
is  then  drawn  off  into  another  cask,  wherein  there  has  been  aqua  vita  or  whiskey,  bunged  quite  dose,  and 
afterward  taken  to  the  cellars,  which  in  this  country  are  excellent  and  c^l.  This  mead  becomes  sood  in  three 
years'  timo  ;  and,  by  keeping,  it  improves,  like  many  sorts  of  wine.  The  mead  for  immediate  arvak  is  made 
from  malt,  hop;  and  honey,  in  the  same  proportion,  and  it  undergoes  a  similar  process.  In  Hunpiy,  it  is 
isual  to  pat  ginger  in  the  mead.  There  are  also  various  other  sorts  of  mead  in  Poland,  made  of  honey,  wild 
"•herries,  berries  of  the  Comus  mascula,  and  raspberries ;  thejr  al]  undergo  the  same  process,  and  ars  excellent 
Uler  a  few  years*  keeping.*' — Loudon*»  Encyclopedia  of  AgricvUure. 

3629.  Mead  it  made  in  Rjnteia  in  great  perfection.  It  is  there,  according  to  Mr.  Tooke,  of  two  kinds,  white 
.nd  led.  To  make  the  firM,  two  pmids  of  white  honey  are  mixed  in  five  ankers  of  dear  river  or  soft  water, 
ud  boiled  and  skimmed  till  nearly  an  anker  is  boiled  awav.  The  liqaor  is  then  strained  through  a  fine  sieve 
.  r  piece  of  linen  into  a  broad,  onen  vessel,  and  mixed  with  a  couple  of  spoonfuls  of  beer  lees  and  a  pound  of 
white  bread,  kalatech.  After  it  has  stood  in  this  vessel  in  a  moderately  warm  place,  and  fermented  for  thirty- 
nx  hours,  it  is  poured  through  another  sieve  or  piece  of  linen  into  a  cask,  in  which  has  been  previously  put  a 
» oond  of  small-shred  isinglass  for  clarifying  it.  For  red  mead,  to  one  pood  of  honey  they  add  ei^ht  ve<btias  of 
▼ater,  and  reduce  them  by  boiling  to  six  vedross.  When  celd,  the  juice  of  about  half  a  chetvenck  of  pressed 
■T  bruised  cranberries,  strained  through  a  sieve,  is  mixed  with  it.  X  small  complement  of  yeast  is  then  added, 
and  some  isinglass  or  whites  of  eggs  are  thrown  in  to  fine  the  liquor.  Cinnamon,  doves,  ginger,  Bsaoe,  said 
i^her  spioes  are  infused.  It  is  then  placed  in  a  cool  cellar,  and^  after  standing  tnere  for  some  weeks,  it  is 
either  bottled  for  use,  or  drawn  from  the  cask  direct.  Strawberries,  raspberries,  and  cherries  are  sometimes 
mixed  with  the  mead  to  improve  its  flavour.  Honey  is  so  abundant  in  some  of  the  forests  of  Russia  as  to  form 
a  considerable  artide  of  trade,  and  some  tribes  scarcely  follow  any  other  employment  than  the  rearing  of  bees. 
Soma  individuals  possess  thousands  of  hives  of  wild  bees,  which  are  formed  in  the  trees. 

3630.  Mead  is  made  with  a  mixture  of  fruit  juice  in  a  variety  of  ways.  Together  with 
honey,  white  and  red  currants  and  raspberries  are  employed ;  likewise,  the  rinds  of  or- 
anges and  lemons  are  added.  Aromatics  and  spices  are  used  occasionally ;  as  the  leaves 
of  rosemary,  lavender,  and  sweet  briar,  and  cinnamon,  cloves,  and  nutmeg.  These 
additions  are  made  towards  the  end  of  the  fermentation,  and  are  suspended  in  the  cask, 
before  it  is  bunged,  in  a  muslin  bag,  which  may  have  a  piece  of  flint  in  it  to  weigh  it 
down.  The  mead  should  be  kept^  in  the  wood  from  six  to  twelve  months,  and  from  nine 
months  to  two  years  in  the  bottle.  e 

9691    WMie  CmmmS  Moetd  — Infuas  tvro  gallons  of  white  currants  braised,  thirty  pounds  of  honey,  aad  three 
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81IB0M  of  taTtM, »  ftftant  giUaos  tad  &  half  of  boiling  water.  Stir  thia  iogvOMi  for  a  qmtar  of  an  ba(Qr«aBd 
then  Mi  it  to  femioBt.  Waen  th«  fonnentation  jo  oomplata,  ood  tbo  lii|iior  oloar,  add  odo  falkm  of  Inrandy,  Md 
bottle  it  immedii^elj.  A  dow  fermeDtatioa  will  go  on  in  the  bottle,  and  in  a  ^w  month*  if  wiU  be  bcitt  and 
fit  to  drink.  If  it  reqoirM  to  be  still,  the  fonnentation  noit  be  oontanned  lon^r,  aooardtag  to  the  prind)Mei 
aJxeady  laid  down. 

S63S.  R*d  CwnaU  Mead, — Instead  of  the  a])ove*niontioned  qnantitj  of  white  cnmnta,  qm  six  qoarts  of  red 
mmnts  and  two  of  Mack,  with  twenty-fire  pounds  of  honej  and  a  poand  of  red  beet  root  cat  into  thin  alioea 
I*r0ceed  as  before. 


eHAPTER  VI. 

ON  THB  MAKING  OP  TIIOiaAR. 


3633.  AUhmgk  most  of  ike  vinegar  und  in  domesUe  economy  u  furehMted,  there  are  yet 
many  occasions  where  it  is  useful  to  make  it,  in  order  to  secure  it  of  good  quaUty ;  and 
sometimes  liquors  become  sour,  and  cannot  be  made  any  use  of  except  by  oonTertinf 
them  into  vinegar.  It  is  important,  also,  that  the  nature  of  a  material  so  much  emptoyfi 
in  many  culinary  operations,  and  as  an  article  of  nutriment,  should  be  well  understood. 

3634.  Vinegiw  loat  known  for  mtumy  ages  before  any  other  moid.  It  is  meotionod  by  Mo- 
ses, and,  indeed,  seems  to  have  been  common  among  the  Israelites,  and  other  Eastern 
nations  at  a  very  early  period.  It  was  at  first  made  from  wine,  and  the  foimation  of 
wine  vinegar  is  probab^  as  ancient  as  the  liquid  itself  from  which  it  was  prodoeed ;  al- 
though the  improvement  of  the  process  has  been  the  result  of  the  observations  of  ages. 
Vinegar  was  much  in  use  among  the  Greeks  and  Romans,  who  employed  it  both  in  their 
cookery,  as  a  luxury,  and  as  medicine.  It  was  found  highly  useful  in  their  armies,  the 
soldiers  being  always  obliffed  to  carry  some,  for  the  purpose  of  mixing  a  little  with  wa- 
ter, to  obtain  a  grateful  urink,  both  cooling  and  excellent  to  quench  thirst..  This  prac- 
tice is  still  followed  in  some  of  the  warmer  parts  of  Europe,  particularly  among  the 
Spanish  peasantry,  who  are  accustomed  to  mix  about  a  gill  of  wine  Tinegar  with  a  gal* 
Ion  of  water,  and  a  tea-spoonful  of  salt,  for  a  common  beverage ;  and  with  this  drink 
alone,  and  bread,  they  firequently  sustain  the  labours  of  tiie  field,  exposed  to  the  heat  of 
the  sun  in  their  warm  climate,  and  are  as  healthy  and  athletic  a  race  as  any  in  Europe. 
They  may  occasionally,  when  their  work  is  over,  indulge  in  a  glass  of  their  tin  de  payo, 
or  even  of  some  kind  of  spirits,  but  during  their  labour  they  find  vinegar  and  water  suf- 
ficient. The  uses  to  which  vinegar  is  applied  among  us  are  too  numerous  and  well 
known  to  be  here  enumerated.  As  a  condiment,  vinegar  i§  grateful,  and,  used  moder- 
alely»  is  wholesome.  It  appears,  in  general,  to  be  a  usefiil  addition  to  fatty  and  gelati- 
nous substances,  rendering  them  more  digestible ;  but  if  taken  in  too  large  quantities,  it 
is  highly  injurious  to  Uie  stCMuach. 

3636.  The  name  ie  derioed  firom  the  French  vinaigre^  or  vtn,  wine,  and  aigret  sonr. 
Strictly,  therefore,  the  term  vinegar  should  be  confined  to  what  is  made  from  wine ;  and 
that  made  from  ale  is  sometimes  called  alegar ;  but  as  the  acid  is  the  same,  however  it 
may  have  been  procured,  the  custom  is  now  to  call  an  the  yarieties  of  it  by  the  name 
yinegar. 

SSCT.  I.— OIKSSAL  PBIKCZPLCS  OF  PRODVCIITO  VINBOAB. 

3636.  In  Book  VIII.,  Chap.  II.,  when  treating  of  feimentatioo,  we  stated  that  every  U> 
qnor  that  has  completely  undergone  the  yinous  or  spirituous  fermentation  is  sponta- 
neously disposed  to  pass  into  the  acetous  stage,  and  will  do  so  except  means  are  taken 
to  prevent  it.  Thus,  if  wine,  ale,  beer,  or  any  other  containing  spirit  and  mucilage,  be 
exposed  for  some  time  to  air  not  too  cold,  that  is  to  say,  from  about  76^  to  80'',  or  a 
temperature  somewhat  higher  than  our  ordinary  summer  heat,  they  will  undergo  a  sec- 
ond fermentation,  and  become  sour ;  and  the  sourness  will  increase  so  much  after  some 
weeks  or  months,  that  they  will  be  found  converted  into  a  weak  vinegar.  But  if  this 
natural  procMs  is  left  to  itself,  the  change  might  be  too  gradual  or  slow  to  obtain  vine- 
gar in  peri^ction,  as  the  first  acetified  portion  will  become  mouldy  and  go  on  to  the  pu- 
trefactive state  before  the  last  haa  become  sour.  It  is  necessary,  therefore,  to  add  either 
yeast  or  an  acetous  ferment  to  hasten  the  new  fermentation ;  this  new  fermentation  must 
also  bo  stopped  in  time,  or  as  soon  as  it  has  arrived  at  the  completely  acetous  state,  and 
the  acid  has  attained  the  highest  degree  of  perfection  and  strength,  otherwise  the  liquor 
would  speedily  be  deteriorated ;  the  acid  taste  would  gradually  lessen,  and  at  last  dis- 
appear altogether,  being  succeeded  by  an  ofiTensive  smeU  proceeding  from  the  putrefiio- 
tive  fermentation ;  a  mouldy  watery  liquor  remaining,  with  scareely  any  acidity.  It 
therefore  requires  skin  and  experience  in  the  vinegar-maker,  not  only  to  employ  the  best 
process  for  producing  the  acid  liquor,  but  to  determine  when  the  vinegar  is  in  a  fit  state 
to  be  drawn  ofifand  closely  barrelled.  Thus,  as  we  have  stated  of  fermentation  gener- 
aUy,  the  formation  of  yinegar  is  the  result  of  natural  laws,  and  we  can  only  regulate  the 
eircumstances  under  which  they  act. 

SbCT.  II.— ^F  THB  DIFFBBBNT  SOBTS  OF  VINBOAB. 

3637.  The  eorta  of  vinegar  in  common  use  may  be  divided  tftfo,  1,  wine  vinegar ;  2,  latalA 
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▼iDegar ;  8,  malt  Tinegar ;  4,  sugar  vinegar ;  6,  fruit  vinegar ;  6,  wood  vinegar,  or  pjrr* 
ligneous  acid.  All  these  consist  of  the  same  acid,  the  acetic  dilated  with  water ;  con- 
taining, likewise,  several  impurities,  as  ghiten,  mucilage,  and  sometimes  other  vegetabks 
acids,  according  to  the  materials  from  which  the  vinegar  is  made.  The  formation  of 
all  these,  with  the  exception  of  wood  vinegar,  depends  upon  the  same  general  principles, 
although,  in  consequence  of  the  varied  nature  of  the  ingredients  from  which  they  are 
produced,  the  processes  necessarily  differ.  The  best  vinegar  is  made  from  white  wine, 
but  ordinary  vinegar  is  produced  from  malt. 

SuBBBCT.  I. — Wine  Vinegar. 

3638.  We  commence  with  the  method  of  preparing  witu  vinegar  on  the  Continent,  not 
because  this  can  be  practised  in  English  domestic  economy,  but  because  it  is  the  most 
ancient,  and  the  best  mode,  and  likewise  because  our  processes  have  been  derived  from 
it.  Wine  vinegar  is  properly  the  vinegar  of  genuine  foreign  wine,  methodically  prepa- 
red, as  in  Germany,  France,  and  Italy,  and  does  not  include  those  which  are  made  from 
cider,  noalt  wines,  or  made  wines  of  any  description  whatever.  AU  wines,  especially 
those  of  a  weak  kind,  either  spontaneously,  or  by  repeated  fermentations,  may  be  con- 
verted into  a  kind  of  vinegar.  Observation  of  the  frequent  and  spontaneous  acidity  in 
wines  no' doubt  gave  rise  to  the  preparation  of  the  more  permanent  and  pungent  liquid 
which  is  obtained  by  a  regular  process,  such  as  the  following : 

9089.  Mtthoi  of  making  Wime  Vinegar  in  France,— iMrge  Tata,  in  pain,  oimo  at  top,  bnt  fitt«d  with  clow, 
noveable  ooran,  are  plafied  in  a  row  under  a  shed  open  at  the  aoath  side,  so  as  to  be  heated  by  the  sanbeans 
bj  day,  and  ezpoeed  to  the  air  at  night.  Between  each  pair,  a  capacious  and  stroof  open  receiver,  made  of 
mk  and  well  hooped,  is  sank  in  the  earth,  so  that  the  cock  in  each  cask  near  the  bottom  may  command  it.  In 
this  receiver  a  pnmp  is  placed,  and  near  it  a  stage  and  a  ladder  for  a  man  to  ascend  and  work  the  pump,  and 
pat  the  covers  on  and  off  the  vats ;  a  few  feet  from  Oie  bottom  of  each  cask  a  strong,  perforated  false  bottom 
is  fixed,  on  which  the  substance,  technically  rape,  or  ferment,  is  placed.  The  npe  consists  of  the  foot-stnlks 
of  the  bunches  or  clusters  of  grapes,  or  of  the  marc  that^has  been  preserved  in  the  manner  we  shall  afterward 
describe.  The  use  of  the  rapi*  is,  to  sour  the  wine,  and  it  is  disposed  thus :  first,  a  layer  of  vine  twigs  is  laid, 
tome  inches  thick,  on  the  perfurated  or  grated  biAtom,  to  prevent  the  rape  clogging  op  the  holes  or  falling 
through.  Then  the  vaU  are  filled  ep  with  wine  to  within  about  six  inches  of  the  top.  This  is  poared  over 
the  rape  until  one  vat  is  filled,  and  Um  other  half  full.  In  two  or  three  daya,  according  to  the  temperature  of 
the  atmosphere,  the  wine  in  the  half- Oiled  vat  begins  to  heat  and  ferment,  and  the  heat  will  increase  for  several 
days  suooesnively,  without  any  appearance  of  the  like  during  that  time  in  the  vessel  that  is  fnU.  The  cock 
of  the  full  vessel  is  then  tamed,  and  the  win«,  as  it  flows  into  the  receiver,  is  pumped  over  the  fermenting 
rape  to  check  the  fermentation,  which  otherwise  would  proceed  too  rapidly,  and  the  heat  excited  would  cause 
the  spirituous  part  of  the  wine  to  dissipate  and  leave  the  Uqnor  vapid.  In  two  or  three  days,  or  less  Ume,  the 
npe  in  the  other  veoselbe^ns  to  heat  and  ferment,  when  rscoune  must  be  had  to  the  same  moans  of  checking 
the  fermentation  by  pumping  up  ^e  wine  of  the  full  vat  from  the  receiver  as  before.  This  must  be  alternately 
done  every  day,  and,  in  very  warfa  weather  once  in  every  twelve  hours.  In  winter  it  genermUy  takes  fium 
twenty-four  to  thirty-six  honia  to  heat  and  ferment ;  both  vats  sucoessiTely  augment  in  heat  and  vigour  of  for* 
mentotioa  until  the  vinegar  is  perfected  or  finally  made,  which  is  usually  in  about  fourteen  or  fifteen  daya  in 
sammer.    Ip  winter  it  proceeds  more  slowly,  ana  that  in  proportion  to  the  nrf^nttf  of  the  weather. 

During  the  fermentation  the  full  vessel  must  be  kept  always  open  at  the  top ;  bot  the  half-full  vat  should 
be  kept  accurately  covered,  to  prevent  the  dissipation. of  the  spirit  of  the  wioe  by  the  heat,  and  also  the  loos  of 
the  carbonic  acid  vas  that  is  disengaged,  and  to  cause  it  to  react  upon  the  liquor  fermented  by  being  entangled 
in  the  fiaid ;  if  both  veasela  are  kept  open,  the  liquor  may  be  soured,  but  it  will  be  converted  into  a  fiat,  instead 
of  a  aharp,  pungent,  strong  vinegar.  ^At  the  time  when  they  pump  the  wine  out  of  the  full  vessel,  %■  seam 
rises  that  should  be  taken  off;  and  in  the  half-full  vessel  there  ought  to  be  left  a  hole,  stopped  up  with  a  plug, 
occasionally  to  give  vent,  and  examine  the  progress  of  the  operation,  which  also  keeps  in  the  vobtile  aoescent 
vapour  generated  by  the  fermontatioo ;  the  latter  is  known  to  be  completed  when  the  hissing  noise  in  the  half- 
Aill  vessel  ceases. 

8040.  It  will  improve  the  vinegar,  after  it  is  made,  to  let  it  sttiad  soiim  time  on  the  rape.  If  the  weather  or 
climate  is  warm,  wine  vinegar  may  be  made  in  the  summer  season  in  the  open  air;  if  cold,  artificial  heat 
within  doors  will  be  necessary. 

Since,  in  casks  that  hiive  never  been  used  for  this  purpose,  Tinegar  is  made  more 'slowly  and  with  greater 
difllculty  than  in  thoee  which  have  previouely  served  this  purpose,  the  latter  are  preferred,  and  are  called  in 
France  «wre«  de  innaigr*,  mothers  of  vinegar. 

3641.  In  the  acetous  as  well  as  in  the  vinous  fermentaHon^  an  intestine  motiont  a  swelling, 
a  hissing  noise,  and  an  ebullition,  may  be  perceived ;  but  the  heat  produced  by  the  latter 
is  scarcely  sensible,  whereas  that  produced  by  the  former  is  very  considerable.  The 
vapour,  also,  which  comes  from,  vinegar  is  not  so  vinous  as  that' of  fermenting  vdne. 

3642.  Vinegar  does  not  deposile  tartar  as  wine  does,  even  though  it  has  been  made  with 
wine  that  has  not  deposited  its  tartar,  which  proves  that  this  substance  is  deoomposed 
in  the  process. 

3643.  Witu  is  also  antverted  into  vinegar  without  the  additions  mentioned  above,  sim- 
ply by  adding  wine,  especially  when  on  the  fret,  to  vinegar  already  made,  and  exposing 
It  to  a  proper  beat.  The  casks  are  always  kept  nearly  full,  by  taking  out  of  them  at 
intervals  about  a  third  oir  a  fourth  part,  replenishing  them  with  wine,  and  again  bringing 
the  contents  to  the  state  of  vinegar.  In  this  manner  the  best  white  wine  vinegar  of 
Orleans  is  made. 

In  France  vinegar  is  usually  made  from  poor  wines,  or  from  such  as  have  become  too 
80ur.  Wine  vinegar  is  considered  purer  than  any  other  kind,  and  it  is  generally  strong- 
er than  the  illsual  malt  vinegars  of  this  country.  They  have  there  bo&  white  and  red 
Tinegar  made  from  white  and  red  wines.  Red  vinegar  may  be  deprived  of  its  colour  by 
making  it  pass  through  animal  charcoal,  produced  by  calcining  bones  out  of  contact  ot 
the  air  till  they  are  black ;  the  product  is  not,  however,  pure  animal  charcoal,  but  it  con- 
iain»  a  large  quantity  of  this  substancci  together  with  a  little  phosphate  and  carbonate 
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«f  lime ;  it  is  therefore  necessary  afterward  to  digest  the  burned  bones  in  dilated  mtnf* 
mtic  acid,  to  remoye  their  earthy  salts,  which  otherwise  would  be  taken  up  by  the  vine- 
^r.  Red  vinegar  may  likewise  be  rendered  white  by  mixing  it  with  milk  and  agitating 
the  mixture ;  the  colouring  matter  of  the  wine  will  combine  with  part  of  the  milk,  and 
vrUl  ML  down  as  a  sediment. 

SuBBBGT.  2. — Raisin  Vinegar,        ^ 

8644.  A  svjftrior  kind  qf  wugoTt  sometimes  used  in,  ^^ielUing,  is  occasimaUy  ^^ared  tn 
(Au  country  from  raisins,  and  the  manner  of  making  it  is  evidently  an  imitation  of  the 
{urooesses  used  on  the  Continent  for  producing  wine  vinegars.  The  cheapest  kind  of 
raisins  are  employed,  and  an  equal  quantity  of  coarse  sugar  is  added  to  increase  4he 
quantity  of  the  fermentable  matter,  as,  in  this  case,  the  process  of  vinous  fermentation 
is  to  begin. 


To  WTj  handnd  pounds  of  raiiiiM,  aod  m  many  of  togar,  a  haadnd  lalloos  of  water  are  added,  of  the 
lempentare  of  S5^  or  70**.  The  miztnre  being  well  stirred,  spontaneoas  lermentation  oommences  in  a  few 
hoars,  the  raiaiiw  oontainiaff  a  nataral  fenneat.  The  fennentation  contiattes  three  or  four  davs,  the  tempera- 
tare  risxBf  to  about  80^ ;  when  this  has  proceeded  as  far  ss  it  is  jadged  necenary  for  the  produciion  of  spirit, 
it  is  checked  hy  neking  off  the  liqaor,  which  is  pat  into  casks  having  Mee  bottoms  piwoed  with  b^les,  iiit.i 
which,  had  been  preTionsly  pat  the  rape,  consisting  of  the  residoam  of  husks,  stalks,  Sut.,  of  raisins  from  o 
fMmef  process  of  the  same  hind,  and  woich  have  Iwen  Boared,gn  order  to  cause  the  acetous  f«rmontatiuu  tu 
hegin.  The  csaks  are  placed  in  a  line,  and  each  is  fjlled  entirely,  and  only  half,  alternately,  with  the  wash, 
which  is  a  kind  of  laisia  wine  that  has  been  bref^ed.  Were  the  liouor  to  remain  sa,  it  would  soon  heat  and 
lerment  too  xaindly,  so  as  to  pass  iato  the  putrefactive  stage ;  thenfure.the  fermentation  must  be  checked  in 
the  full  cade  by  dimwing  some  of  the  liquor  out  into  that  wnich  is  half  full.  Neit  day  the  process  is  reversed 
by  patting  bans  the  liquor  that  was  ta&en  out,  and  leaving  the  casks,  now  full,  to  be  a^in  half  empty ;  and 
to  on  eaen  day,  or  oAeaer,  if  necessary,  ia  order  to  check  the  fermentation,  preciselT  as  la  the  FVench  method, 
which  we  have  described,  nntil  the  aeetificatioa  is  complete.  The  casks  are  placeJ  in  an  apartment  heated  to 
about  BfP  by  means  of  a  tube  that  opens  into  the  external  air,  passes  through  a  famace,  and  thus  delivers  the 
air  within  it  in  a  heated  state  into  the  apartment.  The  admission  of  heated  air  demands  the  exit  of  an  equal 
qoantity  from  die  aipartment ;  and  thus  a  constant  circulation  of  air  is  kept  up,  which  occasions  a  vantilatioa 
Tsry  useful  in  stofifang  Uie  progress  of  putrefaction.  When  the  vinegar  is  forded,  it  is  clarified  by  meaaa  of 
Isinglass,  and  pat  into  well-doeed  casks. 

It  is  to  be  observed  that  genuine  wine  vinegar  or  raisin  vinegar  differs  from  that 
formed  either  from. sugar,  beer,  apples,  &o.,  in  containing  tartar,  by  which  peculiarity  it 
may  be  distinguished,  except  where  tartar  has  been  added  to  other  vinegar  for  the  pur- 
pose of  disguising  it. 

•SuBSBCT.  8.— AConimon  Vinegar. 

8646.  Common  vinegar  is  most  usually  prej^ared  in  this  country  from  ma!t.  From  what 
we  have  already  said  here,  and  on  the  subject  of  brewing,  it  most  be  obvious  that  all 
that  is  necessary  for  the  formation  of  vinegar  is  to  ferment  the  wort  from  malt,  and  to 
suffer  the  vinous  fennentation  to  pass  on  to  the  acetous  stage,  instead  of  checking  it  as 
in  the  brewing  of  beer. 

8646.  Malt  vinegar  is  prepared  in  manufactories.  The  first  operations  are  nearly  the 
same  with  those  of  the  brewer.  A  mash  of  ground  malt  and  hot  water  is  made,  and, 
after  infusion  for  an  hour  and  a  half,  it  is  conveyed  into  a  cooler  a  few  inches  deep,  and 
thence,  when  sufficiently  cooled,  is  transferred  to  the  fermenting  tun,  where  it  is  mixed 
with  yeast,  and  kept  in  fermentation  for  four  or  five  days.  The  liquor  (which  is  a  strong 
ale  without  hops)  is  then  distributed  into  smaller  barrels,  set  close  together  in  a  cham- 
ber, in  which  a  moderate  heat  is  maintained  for  about  six  weeks  by  a  flue  that  goes 
all  round,  or  by  hot  air,  or  by  the  sun,  during  which  time  the  fermentation  gtos  on  equally 
and  uniformly,  and  passes  from  the  vinous  to  the  acetous  fermentation.  The  sour  liquor 
is  then  emptied  into  barrels,  which,  in  the  summer,  are  set  in  rows  in  a  field  in  the  open 
air,  the  bung-hole  being  only  covered  with  a  loose  tile,  that  the  air  may  have  free  ad- 
mission ;  in  the  winter  they  are  kept  in  a  room  with  a  stove,  io  increase  the  acetification. 
It  would  require  a  very  long  time  to  complete  this  process  if  no  /ferment  was  used ;  but 
M  this  purpose  they  sometimes  introduce  into  the  barrels,  upon  a  false  bottom  pierced 
with  holes,  a  quantity  of  the  refhse  of  raisins,  or  other  fruit,  left  by  the  makers  of  raisin 
and  other  made  wines.  This,  called  rape,  acts  ias  an  ac«toos  ferment,  and  abridges  the 
time  that  otherwise  would  be  necessary,  and  prevents  failure,  to  which  the  process 
wouI('.  be  liable.  By  this  means  the  operation  is  finished  in  four  or  five  months.  These 
rape  tuns  are  worked  by  pairs,  in  the  same  manner  as  was  described  in  making  vinegar 
f:<tm  wine.  One  of  the  pairs  is  quite  filled  with  the  vinegar  from  the  barrels,  and  the 
other  only  three  quarters  full,  so  that  the  fennentation  is  excited  more  easily  in  the 
latter  than  in  the  former,  and  every  day  a  portion  of  the  vinegar  is  laded  from  the  one 
to  the  other,  till  the  whole  is  completely  finished. 

As  soon  as  the  vinegar  lias  acquired  its  greatest  degree  of  sourness,  the  process  is 
stopped ;  otherwise,  by  a  continuance  of  the  fermentation,  the  next  stage,  the  putre- 
iactive,  would  commence,  and  then  the  acidity  will  diminish/  and  uUimalely  disap- 
pear. For  this  purpose,  as  soon  as  the  vinegar  has  acquired  the  requisite  degree  of 
strength,  as  indicated  by  its  taste,  it  is  racked  off  its  lees  into  other  casks,  in  the  same 
manner  as  in  the  case  of  ale  or  wine. 

The  vinegar  in  this  state,  however,  though  sufficiently  strong,  is  yet  thick  and  foox, 
md  requires  to  be  clarified  before  it  is  fit  for  use  or  for  keeping.    To  render  it  dear  and 
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transparent,  iaioglass  is  dissolved  in  a  small  quantity  of  the  vinegar,  and  the  solatfon  ft 
pat  to  that  in  the  casks.  After  this  the  feculencies  will  subside,  and,  as  soon  as  it  is 
quite  clear,  it  is  again  racked  oC  and  is  fit  for  sale.  The  usual  caiculatioD  is  that  ono 
barrel  of  malt  win  make  thirty  gallons  of  good  house  vinegar. 

From  the  above  accoimt,  it  is  evident  that  common  vinegar  ia  very  impure  and  rerf 
dilute  acetic  acid,  containing,  besides  tlie  acid  and  water,  a  large  quantity  of  mucilage, 
some  coTooring  matter,  a  little  spirit,  and  a  little  ^fphnric  acid  added  by  the  manufac- 
turer, which  it  permitted  by  the  excise.  Its  agreeable  odour  and  taste  axse  well  known, 
and  its  colour  varies  from  straw-yellow  to  deep  brownish  red. 

8647.  The  eoUur  of  vinegar  varies  according  to  the  materials  from  which  it  has  been 
obtained ;  what  is  manufactured  in  England  is  usually  artificially  coloured  by  burned 
sugar. 

3648.  Alegar  is  made  by  fermenting  strong  ale  upon  the  cuttings  of  the  vine,  unripe 
grapes,  or  cheap  raisine,  and  proceeding  as  in  common  vinegar. 

Sub  SECT.  4. — Vinegar  from  various  iSuhetancau 

3649.  Ae  vinegar  may  he  made  from  all  suhetances  capable  of  being  fermented^  or  which 
contain  saccharine  matter,  the  sources  from  which  vinegar  may  be  obtained  are  numer- 
ous. For  this  purpose,  in  domestic  economy,  various  materials  are  occasionally  em- 
ployed, as  sugar,  either  white  or  brown,  raisins  and  sugar,  currants,  gooseberries,  ap- 
ples, or  other  fruit ;  and,  if  attention  be  given  to  the  right  principles,  the  process  of 
making  vinegar  from  all  of  these  is  by  no  means  difficult. 

3650.  To  make  Sugar  Vinegar.— -Ttike  four  pounds  of  the  cheapest  loaf  sugar,  and  add 
to  it  three  gallons  of  boiling  water  in  a  tub ;  this  is  about  the  proportion  that  would 
make  a  strong  wine.  When  the  solution  has  cooled  to  blood  beat,  ferment  it  with  two 
or  tluree  table-spoonfuls  of  yeast,  in  the  same  manner  as  beer  is  fermented.  Continue 
the  fermentation  for  a  few  days,  until  the  vinous  fermentation  is  completely  at  an  end, 
which  is  known  by  the  sweetness  having  disappeared.  The  yeast  must  then  be  skim- 
med ofi!*,  and  the  liquor  poured  into  a  small  cask,  leaving  the  dregs  at  the  bottom.  The 
cask  8h<)uld  not  be  above  three  parts  full,  and  it  should  be  set  either  in  the  sun  or  near 
the  kitchen  fire,  with  its  bung-hole  only  covered  with  a  loose  tile  or  slate.  The  tem- 
perature in  which  it  is  kept  should  be  as  uniform  as  possible,  about  80^  ;  after  a  few 
weeks  the  liquor  will  be  found  sour ;  this  sourness  will  increase,  and  in  about  eight 
months  will  be  sufficient.  A  quantity  of  sediment  will  be  deposited  in  the  cask,  and  the 
vinegar  must  be  drawn  off  by  a  gimlet  hole,  made  a  little  way  above  the  bottom.  If  it 
is  not  transparent,  it  may  be  fin^  by  isinglass,  after  which  it  may  be  bottled :  the  bot- 
tles should  be  kept  in  a  cool  place.  If,  after  some  months,  the  vinegar  appears  turbid, 
it  should  be  decanted,  strained,  and  bottled  again ;  and  it  may  be  necessary  to  repeat 
this  more  than  once,  for  all  common  vinegar,  home-made  or  purchased,  is  Hable  to  thia 
change. 

3851.  Anoth4r  mg^od,  wluch  it  oootidered  by  lome  as  aaperior,  ia  t1i«  tdlowiog :  DiMolve  migar  in  lun 
water  in  the  pronoititm  of  eighteen  oanoee  of  sugar  to  erery  galJon  of  hot  water ;  whea  the  aolutioa  has  ooolad 
down  to  750,  add  a  auflSeient  qnantity  of  yeast  to  cause  it  to  feroMat.  In  two  or  three  days  the  fermentatioa 
will  have  pretty  well  adranced  ;  then  pour  off*  the  dear  wash  from  the  leet  into  a  eaaJk*  and  add  an  ounce  of 
crude  tartar,  and  one  of  bruised  raisins,  for  every  gallon  of  water.  Expose  the  whole  to  the  aoetiiying  ppnrew 
for  the  nsaal  time,  as  in  the  last  method ;  then  rack  off  the  vinegar  and  fine  it ;  botUe  it 

3652.  FruU  vinegar  is  made  by  fermenting  the  juice  of  various  fruits ;  but  as  they 
must  possess  saccharine  matter  sufficient  to  bring  on  the  vinous  fermentation,  some 
firuits  which  have  too  little  sugar,  as  currants  and  gooseberries,  most  have  some  added 
to  their  juice.  Some  persons,  from  economy,  msJce  vinegar  from  the  pulp  and  huska 
of  grapes,  gooseberries,  raisins,  or  other  fruits,  after  wine  has  been  made  from  the 
juice.  Add  half  its  weight  of  coarse  sugar  to  the  pulp ;  when  it  begins  to  ferment,  add 
a  gallon  of  boiling  water  for  every  two  pounds ;  stir  it  well,  and  let  it  steep  for 'two 
days ;  then  strain  it ;  whetk  <*ool,  ferment  it  with  yeast  for  a  week  or  ten  days,  and  theo 
put  it  into  a  barrel,  with  a  pint  of  vinegar  and  two  ounces  of  loaf-sugar  for  every  gallon^ 
Lay  a  loose  tile  over  the  bung  of  the  cask ;  set  it  in  a  warm  place,  and  in  three  months 
it  will  be  complete ;  then  bung  it. 

3653.  Treade  vinegar  may  1^  made  in  a  similar  manner. 

3654.  Cider  vinegar  is  made  by  fermenting  the  juice  of  good  apples,  which  require  no 
sugar  *,  or  it  is  made  from  cider  which  has  become  too  sour  to  drink,  or  any  poor  cider. 
A  cask  that  has  been  previously  used  for  holding  vinegar  is  best  to  make  it  in.  Some 
mix  cider  and  honey  for  making  vinegar 

8655.  iiJiy  »wi  of  wins,  whether  foreign  or  domestic,  that  has  not  Utmed  out  well,  may  be  easUr  oooTeited 
into  vinegar,  by  inraaing  it  ia  pounded  gooeeberries,  curranla,  raisins,  or  the  mmre  remaining  after  mauog  homo 
Bide  wine  of  any  kind ;  then  straining  it  off,  and  ezpodnsr  it  to  the  air  in  the  proper  temperature. 

9996.  Oowebftry  Ywgar.-'-nMM  gooseberries  when  full  ripe  ;  mash  them  in  a  tub  or  marble  mortar,  and  to 
afwry  quart  of  the  maahed  fruit  add  three  quarts  of  water ;  stir  this  well,  let  it  sftand  twenty-four  honn,  and 
Ktratn  if  through  a  coarse  hag.  To  every  gallon  of  the  strained  liquor  add  four  pounds  of  brown  sugar,  or  foul 
pounds  and  n  naif  of  honey ;  the  latter  is  prefoiable.  Put  the  mixture  into  a  barrel,  which  it  should  fill  about 
three  fourths,  and  add  to  eight  or  nine  galloDs  of  it  one  pint  of  good  ale  yeast ;  cover  the  bung-hole  of  the  cask 
with  a  alate,  to  exclude  the  dual,  and  luuce  the  barrel  in  the  sun  in  summer,  or  a  Utttle  nway  from  the  firs  in 
^rioter.    The  mixture  will  aoon  begin  to  ferment.    Ccmtinne  the  fezmentatian,  by  keeping  the  laqoor  at  tha 
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mmm  MBpatitaw,  till  tbm  taste  vtA  odoar  indioste  tkat  the  riaepa  it  eoiBpIate.  Wben  tie  liquor  lias  becrotf 
perfectly  dear,  drew  it  ofF  into  bottlee.  It  will  keep  ranch  better  if  it  he  heeled  neeriy  to  tlM  boiliBf  poisi, 
which  is  best  accomplished  by  putting  the  bottles  cont«iiiiii|r  it  in  e  ssuoe-pen  of  water,  end  ceusin;  the  wetei 
to  boil  for  ebout  a  qearter  oLaa  hoar ;  when  this  has  been  done,  remove  the  bottles,  and  when  qaite  eeld 
«ork  them.    Euthen-wara  bofcles  are  mvch  lees  lieble  to  crack  daring  this  process  than  glass  bottles. 

3657.  TTie  aromatic  vinegar  of  the  apothecaries  is  a  preparatioa  possessing  an  agree- 
able pungent  scent  or  fragrant  odour,  that  renders  it  peculiarly  grateful  and  refreshing 
in  crowded  rooms  and  the  apartments  of  the  dick ;  and  it  affords  relief  in  headaches, 
fainting  fits,  dec. ;  but  its  anti-epidemic  qualities  are  only  imaginary.  It  is  said  to  be 
prepared  by  taking  rosemary  tops  dried,  and  sage  leaves  dried,  of  each  four  ounces ; 
layender  flowers  dried,  two  ounces ;  bruised  cloves,  two  drachms ;  distilled  vinegar, 
eight  pounds ;  macerating  these  ingredients  for  seven  days,  and  filtering  the  expressed 
liquor  through  paper.  Some  add  camphor.  What  is  met  with  in  the  shops,  under  the 
name  of  "  salts  of  vinegar,"  is  nothing  but  sulphate  of  potash  put  up  in  small  vials,  and 
impregnated  with  acetic  acid,  made  aromatic  with  oil  of  Toseadary  or  lavender. 

SuMtCt.  5. — PregervoHon  and  Pwrifying  cf  Vviugar. 

J658.  The  pns^rvatien  of  vinegar  is  an  object  of  consideration.  In  the  way  in  which 
ft  is  usually  manufactured,  it  contains  a  considerable  quantity  of  mucilaginous  matten 
in  addition  to  the  acetic  acid  which  has  been  formed ;  these  are  liable  to  farther  change, 
and  they  pass  at  length  into  the  putrid  fermentation.  If  vinegar  be  long  kept,  and  par- 
ticularly if  it  be  exposed  to  the  aur,  it  will  become  muddy  and  ropy,  acquiring  an  un> 
pleasant  smell,  losing  its  aeidity,  and  putrefying.  This  last  stage  d  p  ^ds  upon  the 
same  cause  as  the  first,  the  presence  of  gluten,  or  some  other  substaL.  **  .hat  acts  as  a 
ferment. 

3650.  The  methods  of  preserrlng  viae^  are  well  deeeribed  in  one  of  Scheele's  essays :  "  It  is  a  fact  gene** 
•Dy  known  thet  rinegar,  of  wliatever  kind,  wall  not  keep  long,  \nt  in  the  coarse  of  a  few  weeks,  especislly 


in  the  wans  temperatnre  of  snmmer,  grows  terbid ;  its  snrfMe  is  then  eorered  with  a  thick,  maciIa|^inoQa 
eabetance,  daring  which  time  the  acid  disappears  by  de^reee,  and  at  last  is  entirely  lost ;  whence  the  Tinegar 
ffiost  rery  often  be  thrown  away.  Now,  in  order  to  aroid  this  spoiling  of  the  vinegar,  five  methods  are  known. 
The  first  is  to  prepeve  the  rinegmr  very  etroag  end  soar  et  first,  by  osing  moce  soger  or  other  metcrialc.  It  is 
well  known  that  such  Tinegar  will  keep  for  ssTeral  years ;  bat  as  few  people  prepare  their  own  vinegar,  noet 
fersons  eonCenting  thflmselves  with  baying  it  at  the  shops,  there  are  of  eoarse  hat  nw  who  can  make  ose  of  tfaie 
method.  The  second  method  is,  to  concentrate  the  vinegv  by  freeking ;  after  which  a  hole  is  made  in  the 
crust  of  ice  which  covers  it,  throagh  which  the  part  that  is  mot  cmigealed  is  let  oat,  and  afterward  pat  into 
bottles.  This  nnmipalation  answers  well  enoagh ;  but  nearly  one  half  being  lost,  becaase  that  which  fonpa 
tim  carost  of  iee  is  aothlqg;,  for  the  meet  pert,  bat  water,  good  economists  diswce  it.  The  third  method  is,  to 
prevent  the  access  of  air,  by  filling  the  bottlee  full,  and  keepng  them  corked.  Though  vinegar  ie  kept  long 
liy  this  method,  it  ie  not  mach  employed,  probably  becaase  it  is  troublesome  to  fill  ap  the  botUe  with  dear  vin- 

rr  from  another  bottle  every  time  yoa  have  made  nee  of  part  of  its  contents.    The  fourth  method  is,  to  distil 
vinegar,  sad  thoe  leave  behind  tae  imparities.    Distilled  rinenr  deee  not  soflfer  the  lesst  change,  though 
ezpused  to  a  warm  air  for  years ;  hot  the  expense  of  distilling  is  often  thought  too  moeh.** 

8660.  TkefBUawing  nuthod  of  furifying  vinegar  it  tke  eatiest,  and  annoers  sufficiently  s 
Put  the  vinegar  into  a  well-tinned  vessd,  and  make  it  boil  for  a  minute  over  a  strong 
fire,  or  the  vinegar  may  be  put  into  bottles,  and  then  into  a  kettle  of  water  upon  the  fire, 
and  boiled ;  this  will  coagulate  the  glutinous  and  mucilaginous  matter  which  all  vinegar 
contains,  and  this  may  be  separated  by  straining ;  after  which  the  clear  liquid  should  be 
kept  in  well-corked  bottles.  Vinegar  prepared  in  this  way  keeps  long  without  spoiling, 
and  should  be  so  treated  when  intended  for  pickling  vegetables. 

8661.  To  render  pickling  vinegar  eolcurleest  which  is  necessary  for  some  kinds  of 
pickles,  stir  together  one  gatkm  of  the  best  pickling  vinegar  and  six  ounces  of  bone- 
black  (animal  charcoal),  and  let  the  mixture  stand  at  rest  for  two  or  three  days ;  then 
decant  ofiTthe  clear  vinegar. 

8668.  if  a  vinegar  be  required  of  an  extraordinary  degree  of  atrengtk,  a  greater  quantity 
of  saccharine  matter  may  he  used  in  the  first  or  vinous  fermentation ;  but  this  will  re- 
quire longer  time  to  acetify,  and  there  are  some  peculiar  difficulties  in  the  process  where 
much  sugar  is  employed,  which  require  considerable  scientific  skill ;  and  still  there  is  a 
great  chance  of  failure.  Vinegar  and  water,  also,  caniiot  be  separated  from  each  other 
by  common  distillation.  To  concentrate  vinegar,  therefore,  after  it  is  made,  or  to  ob- 
tain a  vevy  strong  vinegar  by  an  easy  process,  has  been  a  desideratum.  One  method 
of  strengthening  it  is  to  dissolve  some  sugar  in  it,  which,  by  its  decomposition,  changes 
into  vinegar;  for,  alter  some  weeks,  the  taste  of  the  sugar  has  disappeared,  and  the 
flftrength  of  the  vinegar  has  increased.  The  sugar  must  be  added  by  little  at  a  time,  and 
the  warmth  of  the  place  should  be  kept  up ;  one  of  the  advantages  of  wood  vinegar  is 
the  great  strength  of  which  it  may  be  had.    See  "  "V^^ood  Vinegar." 

8^3.  Vinegar  may  he  freed  from  most  of  its  impurities  hy  distillation;  the  acetic  acid, 
which  flnrms  the  basis  or  vinegar,  is  very  volatile.  When  vinegar  is  distilled  till  about 
two  thirds,  or  rather  more,  has  passed  over,  nearly  all  the  impurities  are  left  behind  as 
empyrenmatic  matter,  remainmg  in  the  stiU ;  and  the  product  of  the  distillation  ia  acetic 
acid,  almost  quite  pure,  but  dUuted  with  water,  iiv^ich  has  come  over  with  it.  This  ia 
called  distUled  vinegar. 

8664.  Distilled  vhicgar  is  colourless,  and  of  an  odour  somewhat  different,  but  less 
agreeable  than  that  ot  common  vinegar.    It  may  be  preserved  for  any  length  of  time 
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without  alteration  in  close  vessels.  When  exposed  to  moderate  heat,  it  e^apwala^ 
completely,  and  without  undergoing  any  change  in  its  properties.  By  the  action  of 
serere  cold,  the  watery  part  congeals,  and  separates  from  the  pure  acetic  acid,  whicU 
may  thus  be  obtained  in  the  highest  state  of  concentration.  Chemista  have  also  o^et 
modes  of  preparing  the  pure  acid,  but  these  are  of  a  nature  rather  complicated.  Dis- 
tilled vinegar  is  only  employed  for  pharmaceutical  purposes,  and  for  perfumes  ,  for  it 
would  be  too  experiisive  in  domestic  economy,  neither  wou)d  its  flavour  be  agreeable  as 
a  condiment.  It  is  sometimes  improperly  called  acetic  acid,  for  the  latter  contains  na 
water. 

3665.  Pitre  acetic  add  it  yre^ared  from  distilled  mnegar.  It  has  an  extremely  pungent 
odour.  Its  taste  is  eminently  acid,  and  it  excoriates  and  blisters  the  skin  when  applied 
to  it.  It  is  so  volatile,  that  it  is  converted  into  vapour  at  a  very  moderate  temperature,, 
without  undergoing  any  change ;  and  its  vapour  is  inffammable,  and  bums  with  a  white 
light. 

It  is  pure  acetic  acid  that  gives  sourness  to  every  kind  of  vinegar,  which  consists  of  * 

water,  mucilage,  and  a  certain  quantity  of  this  acid,  greater  or  lose,  according  to  its  de- 
gree of  sourness ;  and  it  is  this  which  is  always  generated  by  the  acetous  fermentation. 

It  exists  ready  formed  in  the  juices  of  many  jpilants,  combined  with  potash  and  lime ;. 
but  the  quantity  is  never  sufficient  to  render  ft  available  for  domestic  purposes.  The 
strongest  kind  of  common  vinegar  contains  about  five  parts  acetic  acid  in  every  hundred 
parts. 

*By  its  flavour,  odour,  and  volatility  it  is  easier  distinguished  from  all  other  acids : 
when  diluted  with  water,  it  is  the  same  thing  as  distilled  vinegar ;  its  chemical  consti- 
tution is,  that  it  consists  of  oxygen,  hydrogen,  and  carbon ;  the  latter  element  in  the 
proportion  of  47  per  cent.,  and  the  other  two  in  the  exact  proportion  necessary  to  form 
water ;  but  we  must  not  consider  it  as  consisting  of  carbon  and  water,  for  oxygen  and 
hydrogen  compose  water  only  when  they  are  combined  together  in  a  certain  proportion* 
without  any  other  ekment. 

SuBsBCT.  6. — Wood  ViTtegar. 

3666.  It  was  formerly  thought  that  acetic  acid  eoold  only  be  prepared  from  liquom 
which  had  underj^e  the  acetous  fermentation ;  but  it  is  now  known  that  fermentation  ia 
not  essential  to  its  formation  by  art,  since  it  can  be  procured  by  the  destructive  distilla- 
tion of  any  vegetable  matter,  such  as  wood.  But  it  must  not  be  supposed  that  vinegar 
exists  ready  formed  in  wood,  though  we  have  stated  this  to  be  the  case  in  small  quan- 
tities in  many  sour  plants. 

3667.  The  formation  of  wood  vinegar  depends  upon  principUs  which  can  be  explained  if 
diemistry^  and  furnishes  an  interesting  instance  of  its  application ;  for  it  most  appear  ex- 
traordinary to  those  hitherto  unacquainted  with  the  fact,  that  an  acid  such  as  vinegar  can 
be  distilled  from  an  insipid  material  like  common  wood.  But  the  theory  of  it  will  be 
easily  comprehended  by  those  who, have  perused  what  we  have  said  upon  the  component 
pprts  of  vegetables,  and  the  possibility  of  the  conversion  of  one  proximate  principle  into 
another.  Vinegar,  or  acetic  acid,  consists  of  certain  proportions  of  oxygen,  hydrogeUr 
and  carbon :  these  elements  are  contained  in  wood ;  and  it  is  obvious  that  if  they  could 
be  detached  from  their  combinations  in  the  wood,  and  re-combined  in  that  particulai 
proportion  requisite  to  constitute  acetic  acid,  we  should  procure  this  liquid.  Now  thia 
is  effected  simply  by  the  application  of  a  considerable  heat  to  the  wood  confined  in  a 
dosed  vessel  having  a  tube  proceeding  from  it  in  the  manner  of  a  retort,  or  a  distilling 
apparatus.  In  this,  when  placed  in  a  furnace,  the  wood  is  decomposed  into  its  element- 
ary principles,  which  then  recombine  in  another  manner;  one  of  the  products  of  this 
new  combination  being  acetic  aoid. 

The  process  is  extremely  simple,  and  is  employed  to  a  very  great  extent  Nor  ia 
this,  although  but  lately  put  in  practice  for  miaking  vinegar  for  common  use,  a  new  dis- 
covery ;  for  it  was  known  two  centuries  ago  ta  Glauber,  the  chemist,  whose  name  is 
attached  to  a  well-known  salt ;  and  as  this  is  a  curious  example  of  discoveries  made 
and  neglected,  we  may  quote  his  account  of  wood  vinegar  in  his  work  entitled  *'  Miracu- 
him  Mundi  ;**  **  If  the  juice  of  wood  be  rectified,  it  may  be  used  in  the  preparation  of 
good  medicines ;  in  mechanic  arts ;  in  the  making  of  many  fair  colours  from  the  extrac- 
tion of  metals,  minerals,  and  stones ;  and.  for  all  things  for  which  common  vinegar  is 
osed ;  yea,  far  more  commodiously,  because  it  much  exceedeth  common  wine^md  beei 
vinegar  in  sharpness.'* 

Apparatus  of  a  great  variety  of  form  have  been  constructed  by  various  raannfactorera 
of  wood  vinegar  for  the  purpose  of  producing  it;  but  the  principle  of  alli  is  the  same. 
The  wood  is  put  into  a  cylindrical  iron  retort  laid  horizontally,  placed  in  brick- work,  and 
with  a  fire  beneath ;  from  this  vessel  proceeds  a  tube,  which  terminates  in  a  worm  placed 
in  a  cistern  of  cold  water ;  when  the  fire  is  lighted  and  the  wood  heats,  the  water  whicli 
naturally  existed  in  it  first  rises  as  steam ;  and,  being  condensed  in  the  worm,  falls  inic 
the  receiving  vessel,  drop  by  drop.  But  when,  by  the  continuance  of  the  beat,  the  veaaci 
Becomes  red-hot,  the  wood  begins  to  be  decomposed,,  and  some  of  its  oxygen  andbydr^ 
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gen  unite  together,  and  compoee  water,  which  likewise  comes  over.  This  water  soon 
begins  to  taste  acid,  which  demonstrates  the  conmiencement  of  the  formation  of  vinegar 
by  part  of  the  carbon  also  separating,  which,  joined  to  the  oxygen  and  hydrogen,  com- 
pose tliat  acid. 

The  acetic  acid,  howoTcr,  does  not  in  this  manner  come  o?er  quite  pure;  for  it  is 
mixed  with  a  considerable  quantity  of  a  darlc-coloured  oil,  or  tar,  which  becomes  thickei 
as  the  process  goes  on,  and  which  is  another  product  of  the  decomposition  of  the  wood ; 
this  partly  floats,  and  partly  sinks  in  the  liquor.  Together  with  these,  carburetted  hydro- 
gen, or  imflammable  ^s,  and  some  other  gases,  are  generated  abundantly.  The  acidity 
of  the  liquor  continues  to  increase,  but  is  somewhat  disguised  by  the  strong  taste  and 
odour  of  the  tar,  which  gi?es  it  a  reddish-brown  colour.  The  whole  of  what  then  comes 
OTer,  water,  acetic  acid,  and  tar,  is  called,  in  commerce,  rough  or  crude  vyroUgneoiu  add, 
or  the  acid  of  wood,  which  received  this  name  from  its  being  supposed  to  be  a  peculiar 
acid ;  but  chemists  have  since  found  that,  when  purified,  it  is  actually  acetic  acid.  The 
carbon  that  does  not  come  over  remains  in  the  still  in  the  state  of  charcoal,  preserving 
the  form  of  the  wood  first  put  in. 

The  wood  employed  must  not  be  of  the  resinous  kinds ;  but  any  refuse  spray  of  other 
species  will  do :  the  densest  wood  is  the  best.  In  the  late  improvements  in  the  processt 
the  water  of  the  wood  is  dissipated  by  heat  in  the  forest  where  it  is  cut,  before  it  is  put 
into  the  retort,  and  other  improvements  are  made  in  the  apparatus,  which  it  is  not 
necessaiy  for  our  purpose  to  specify.  The  crude  pyroligneous  acid  is  rectified  by  a  sec- 
ond distillation,  by  which  much  viscid  tarry  matter  is  left  in  the  still,  and  it  is  now  a 
transparent  brown  vinegar,  but  having  a  strong,  smoky  flavour,  from  a  slight  admixture 
of  empyreumatic  oil. 

3666.  A  very  pure  vinegar  is  obtained  by  saturating  the  rectified  pyroligaeous  acid  by 
quicklime,  evaporating  the  acetate  of  lime  thus  formed  to  dryness,  and  destroying  the 
empyreumatic  matter  by  gentle  torrefaction,  which  leaves  the  acetate  of  lime  pure :  the 
lime  is  now  removed  by  adding  sulphuric  acid,  which  aUracts  the  lime  more  strongly 
than  the  acetic  acid,  forming  sulphate  of  lime ;  and  in  this  mannef  this  latter  acid  is 
procured  similar  to  that  which  is  prepared  by  the  acetous  fermentation  already  descri- 
bed. When  wen  prepared,  it  has  no  peculiar  taste  nor  smell ;  it  contains  no  vegetable 
gluten  nor  mucilage,  &c.,  and  is  therefore  purer  than  the  vihegar  from  malt,  sugar,  fruit, 
©rwine. 

It  succeeds  well  as  a  pickling  vinegar,  because  it  may  be  concentrated  to  any  degree 
of  strength.  At  Beanfoy  6l  Co*s.,  Lamheth,  there  is  a  manufactory  of  wood  vinegar  on 
a  large  scale,  where  it  is  prepared  quite  colourless,  and  of  such  strength  that,  when  dilu- 
ted with  seven  times  its  weight  of  water,  it  makes  the  distilled  vinegar  at  present  em- 
ployed by  the  apothecaries,  and  is  used  by  some  as  the  best  piclding  vinegar. 

3669.  The  pyroligneaue  aeid  which  comes  over  first,  in  its  unpurified. state,  possesses 
the  remarkable  property  of  preventing  the  putrefaction  of  animal  substances ;  it  is  well 
known  that  meat  that  has  been  smoked  keeps  better  than  that  which  was  dried  without 
smoke ;  and  it  is  now  ascertained  that  this  effect  depends  upon  the  pyroligneous  acid 
that  rises  with  the  smoke  of  the  wood  or  turf  which  is  employed  in  smoking  it.  Thiit 
subject  will  be  considered  when  treating  on  the  "  Preservation  of  Food.^' 

3670^  A  peculiar  liquid  ecdled  voood  spirit,  or  pyroxylie  spirit,  is  procured  in  the  second 
distillation  of  the  pyroligneous  acid,  for  the  purpose  of  obtaining  the  pure  vinegar  from 
it.  This  wood  spirit  considerably  resembles  ether,  but  differs  from  it.  Like  ether,  it 
dissolves  Indian-rubber,  and  is  used  in  making  the  water-proof  cloth ;  it  also  dissolves 
resins,  and,  being  cheaper  than  alcohol,  is  employed  in  the  manufacture  of  water-proof 
hats.  It  is  colourless,  and  highly  inflammable,  so  as  to  be  employed  in  lamps  instead  of 
spirit  of  wine.  It  was  discovered  by  Mr.  P.  Taylor  in  1812,  and  is  manufactured  bv 
Messrs.  Turnbull  and  Ramsey  of  Glasgow. 

SuBSECT.  7. — Adulteration. of  Vinegar. 
3671.  Vinegar,  like  most  manufaetured  articles  of  food  and  drink^  is  frequently  adulterated, 

Om  of  the  nmt  freqaant  lophiatictttioiis  is  the  mddltian  of  tome  cheaper  add,  to  increase  the  strength  of  the 
Tinenr,  as  the  salpharie  or  nitric  acids. 

3073.  Svlvhuric  aeid  in  vinegar  moj^  bt  detected  hj  the  nitrate  of  haiytes,  or  even  b^  the  acetate  of  lead,  each 
of  which  will  occasion  a  white  precipitate  if  the  rinegar  contains  this  acid.  Tb  detect  nitric  acid,  poor  a  little 
of  the  Tinegar  in  a  watoh-glaos,  and  add  a  few  drone  of  mnriatto  acid  ;  then  pat  a  small  piece  of  gdld  leaf  icto 
the  miztare,  and  if  nitric  acid  be  present,  the  gM  leaf  will  be  disiolved ;  the  reason  of  which  is  that  gold  is 
onlj  solable  in  the  nitro-mnriatic  acid;  bat,  by  the  addition  of  mnriatic  to  the  nitric  in  the  Tinegar, the 
BJtro-mnriatic  is  roodaoed.  It  mast  be  observed,  howerer,  that  the  manafactarer  is  allowed  by  law  to  add  to 
hiM  vinegar  one-thoasandth  part  of  solpharic  acid  ;  bat  this  prescribed  qaantity  is  often  exceeded. 

M73.  Vinegar  is  frequenlfy  made  of  too  Uttle  strength,  and,  to  eoneeal  Mu,  acrid  eubstanees  are  added,  a* 
Btnento,  musUrd-seed,  and  pellitory  of  Spain.    To  detect  these,  mix  some  of  the  sospected  Tinegar  with  car 
wnate  of  potash  till  the  add  taste  is  totally  destroyed,  and  then  the  burning  taste  of  the  acrid  subsUnoes  will 
be  itemiTed,  whereas  pare  Tinegar  leaves  a  sense  of  cold ;  or  evaporate  a  little  of  the  vinegar  to  be  tried  in  a 
watch-glass  or  saucer,  and  likewise  a  little  vinegar  known  to  be  pore ;  by  toaching  with  the  toogae  what  ra 
mains,  the  hot  sabstances  will  be  discovered. 

3674,  To  ascertain  the  strength  of  vinegar,  find  how  mach  chalk  or  marble  powder  it  will  dissolve  with 
moderate  heat.  As  a  guide,  good  wine  vinegar  will  dissolve  rather  more  than  the  twelfth  part  of  its  weight 
of  tarbonalb  of  lime.  It  will  dissolve  less  in  proportion  as  it  is  weaker.  By  observing  how  much  any  guo^ 
vinegar  will  dissolve,  it  is  easy  to  compare  any  otoer  sample  with  it. 
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8675.  Various  subttances  are  used  to  flavour  vinegar,  as  eondimenU ;  thiul  we  Iuit«  e»- 
eumber  yinegar,  capsicum  Tin.,  garlic  Tin.,  shallot  Tin.,  onion  Tin.,  caper  Tin.,  ci ess-seed 
vin.,  celery-seed  vin.,  truffle  vin.,  Seville  orange-peel  Tin.,  ginger  Tin.,  black  pepper  Tin., 
white  pepper  Tin.,  Chillie  Tin.,  horse-radish  Tin.,  tarragon  Tin.,  basil  tin.,  green  mint 
Tin.,  elder-flower  Tin.,  celery  Tin.,  Chenrille  Tin.,  Burnet  Tin.,  orange-flower  Tin. ;  all 
these  are  made  bj  steeping  about  an  ounce  of  the  soTeral  articles  each  in  a  pint  of  the 
best  Tinegar  for  fourteen  &ys,  and  straining  *,  it  is  then  bottled.  For  the  particular  re- 
ceipts for  making  them,  see  the  article  "  FlaTouring  Ingredients,'*  under  the  Section 
"  Cookery.**  The  wood  Tinegar,  or  crystal  Tinegar  of  the  shops,  is  the  best  for  receiT* 
ing  flavours,  haTlng  scarcely  any  of  its  own. 


CHAPTER  VII. 

Oir  TBI  PBODUCTIOB  OF  COLD,  PAKTICULAKLT  FOK  COOLINO  LIQUIDS,  AND  THS  COWSTBITG- 

TION  OF  AN  ICB-HOUSa. 

8676.  The  cooling  of  liquors  in  domestic  economy  has  at  all  times  heen  a  ftactice  of  gen- 
eral preTalence  in  warm  countries,  and  during  the  heat  of  summer  even  in  colder  cli- 
mates. When  the  temperature  of  the  air  is  above  70",  cooled  liquors  become  not  merely 
a  luxury,  but  are  considered  in  some  countries  as  an  article  of  the  first  necessity.  The 
langour  which  is  induced  by  heat  is,  in  a  great  measure,  relieved  by  artificial  cooling  \ 
and  invalids,  in  many  cases,  receive  great  benefit  from  the  use  of  cooled  liquors. 

8677.  The  custom  of  preserving  snow  during  the  summer  for  this  purpose  has  prevailed 
among  Oriental  nations  from  the  earliest  ages.  In  the  Book  of  Proverbs  we  read,  '*  as 
the  cold  of  snow  in  the  time  of  harvest,  so  is  a  faithful  messenger  to  those  who  send 
him ;  for  he  refreshes  the  soul  of  his  masters :"  and  we  learn,  from  various  passages  in 
the  writings  of  ancient  authors,  that  the  Greeks  and  Romans  were  long  familiar  with 
this  luxury.  In  the  time  of  Seneca,  snow  collected  from  the  mountains,  and  preserved 
in  deep  pits,  had  become  an  important  article  of  merchandise  in  Rome,  was  sold  in  the 
shops,  and  even  hawked  about  the  streets. 

The  following  puMge  from  Mr.  Lamitden's  "  Remariu  an  the  AntiqaitiM  of  Romo"  detcribes  tba  pmoA 
SMthod  of  naoagiDg  thia  matter :  *'  A  little  abora  Rooca  di  Fappo  (on  the  ancient  Mons  Albanaa)  ia  a  plaia 
called  Hannibal'a  Camp.  It  ia  here  that  the  mow  ia  collected  annnaUy  for  the  nae  of  Rome.  On  thia  dry 
plain  thejr  dig  pita,  withoat  any  buildinga.  aboat  fifty  feet  deep,  and  twenty>fiTe  broad  •t  top,  ia  the  form  of  m 
aogar-Ioaf  or  cone.  The  laiger  the  pit,  the  anow,  no  doubt,  will  pieeerre  the  better.  About  three  feet  ftmn 
the  bottom  ther  commonly  fix  a  wooden  grate,  which  aenr^  for  a  drain  if  any  of  the  anow  ahoold  hapnen  to 
melt,  which  owerwiae  would  atagnate,  and  haaten  the  disaolutioa  of  the  reat.  The  pit  thoa  formed,  mad  lined 
with  atraw  and  pmninga  of  treea,  ia  filled  with  anow,  which  ia  beat  down  aa  hard  aa  poenble,  till  it  beoomea  a 
aolid  body.  It  ia  afterward  corered  with  more  prnninga  of  trsea^  and  a  roof  railed  in  form  of  a  low  cone,  weU 
thatched  over  with  atraw.  A  door  is  left  at  the  aide,  corered  likewiae  with  atraw,  by  which  men  enter  and 
cot  oat  the  iee,  for  each  it  becomea,  with  a  mattock.  The  quantity  daily  demanded  is  G»rried  to  Rome  in  the 
night-time  in  carta  well  oorered  with  atraw.  It  ia  found  by  experience  that  anew  thoa  preaaed  down  ia  not 
only  colder,  but  preaerrea  longer  than  cakea  of  iee  taken  from  ponda  or  ditdiea.** 

3678.  The  use  of  snow  to  cool  liquors  at  the  tables  of  the  great  does  not  appear  to  hxwe 
been  common  in  any  countiy,  besides  Italy  and  the  neighbouring  states  before  the  end 
of  the  sixteenth  century.  At  that  time  there  were  no  ice-eellars  in  France.  But,  to- 
wards the  end  of  that  century,  under  the  reign  of  Henry  III.,  this  refinement  was  well 
known  at  tho  French  court ;  and  f^though,  at  first,  it  was  considered  as  a  mark  of  ex- 
cessive and  efifeminate  luxury,  it  soon  Sscame  general  in  France,  and  towards  the  end 
of  the  seventeenth  century  dealers  found  the  sale  of  snow  and  ice  a  profitable  trade. 

3679.  The  method  of  improving  the  cooling  power  of  snow  hy  mixing  with  it  various  saUs 
is  a  modern  invention.  The  Italians  were  the  first  by  whom  it  was  employed.  About 
the  year  1650,  all  the  water  as  well  as  wine  drunk  by  the  wealthy  in  Rome  was  cooled 
by  a  mixture  of  snow  and  saltpetre,  and  afterward  common  salt  was  substituted  for  the 
latter.  Lord  Bacon,  who  died  in  1626,  was  acquainted  with  the  cooling  properties  of 
snow  with  saltpetre,  or  with  common  salt,  so  as  to  freeze  water,  but  says  that  he  had 
never  tried  the  experiment.  Soon  afler  this  time  the  French  made  the  discovery  in  the 
art  of  cookery  of  congealing  by  cold  a  variety  of  agreeable  juices,  and  of  forming  ice- 
creams and  other  luxuries  of  that  class. 

8680.  The  most  ancient  method  of  v^ng  snow  or  iee  was  by  putting  a  small  quantity  of 
it  into  the  liquor  to  be  drunk ;  but  afterward  a  more  elegant  method  was  employed  by 
putting  the  beverage  into  a  Teasel  of  thin  glass  or  metal,  and  surrounding  this  with  the 
•now. 

8681.  In  the  south  of  Italy  and  Sicily,  at  present,  iced  water  is  become  an  ttrtiele  of  prim 
necessity,  and  is  sougnt  for  at  all  seasons,  both  in  summer  and  winter,  with  an  avidity 
which,  to  a  native  of  a  northern  clime,  appears,  at  first  view,  quite  unaccountable.  Snow 
for  this  purpose  is  preserved  in  several  caverns  in  Etna,  and  is  brought  down  fipom  tbfl 
mountain  to  be  sold  in  the  shops,  which  are  often  surrounded  by  a  damorons  mob  of 
purchasers,  who  express  an  eagerness  to  procure  it  that  naturally  excites  the  astonish* 
ment  of  an  Englishman.  Ice  is  now  transported  in  ships  from  oold  to  tn>pical  ooa» 
tries ;  and  a  cargo  of  it  carried  to  India  or  South  America  is  not  uncommon.     ' 
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S682.  VanouM  metkoda  have  been  emphjftd  fmr  the  j^niueHon  cf  orHJieial  edd.  The 
methoda  at  present  in  use  may  be  reduced  to  three :  1,  the  application  of  some  body 
naturally  colder  than  that  to  be  cooled ;  %  by  eTaporation ;  8,  by  the  aolntion  of  certain 
aaUne  substances.  Sometimes  two  or  more  of  these  methods  are  combined  to  increase 
the  effect. 

8688.  For  tMeJb-at  nuthod,  the  use  of  tee  dnd  snow  is  the  most  generally  vraetised ;  and  for 
this  purpose  they  are  preseryed  in  ice-houses,  or  other  proper  places  for  cooling  ttquors 
in  the  summer,  or  during  the  whole  year.  A  little  ice,  placed  round  a  bottle  of  water 
or  wine,  in  any  conrenient  yessel  (wood  is  the  best  material,  as  being  the  worst  con- 
ductor), soon  cools  it  to  the  desired  degree;  and,  if  the  effbct  is  to  be  increased,  so  as 
to  freese  creams,  fruit,  dec.,  by  breaking  the  ice  into  small  pieces,  or  pounding  it,  and 
mixing  common  salt  with  it,  the  desired  end  will  be  accomplished.  This  methcki  is  em- 
ployed by  the  confectioners,  llie  principle  upon  which  ice  cools  any  liquor  is,  that  it 
abstracts  heat  from  CTery  body  surroundifig  it,  till  the  temperature  of  the  whole  is 
equalised ;  and,  of  course,  it  melts  itself  in  cooling  other  bodies,  the  heat  which  it  takes 
from  them  being  necessaiy  to  render  it'iluid ;  this  heat  becomes  latent  in  the  melted 
ice.    See  *<  Heat,"  Book  II.,  Chap.  I. 

8684.  When  ice  is  used  to  cool  wine,  it  will  not  be  yery  efl^tnalt  if  applied,  as  is  some- 
times the  case,  only  to  the  bottom  of  the  bottle ;  for  the  coldest  part  of  the  liquid,  being 
afaready  at  the  bottom,  cannot  ascend ;  nor  can  the  upper  part,  which  is  the  warmest, 
change  places  to  be  cooled ;  therefore  no  motion  can  happen  in  the  wine,  and  the  cool- 
ing will  therefore  be  yeiy  imperfect.  To  cool  the  wine  effectually,  it  is  necessary  to 
Impinge  the  whole  bottle  in  ice ;  but,  before  this  is  done,  it  is  proper  to  decant  it  into  a 
ftt«h  bottle  for  the  following  reason :  If  there  be  any  sediment  in  the  wine  that  is  of 
the  same  specific  grayity,  it  will  mix  with  it  as  if  it  had  been  shaken,  from  the  up  and 
down  currents  that  always  take  phice  during  the  cooling. 

8685.  When  tee  cannot  be  procured,  well  water  forms  a  useful  substitute  to  a  certain  dc 
gree.  A  well  of  about  forty  or  fifty  fbet  in  depth  constantly  preseryes  the  mean  tem- 
perature of  the  country,  and,  consequently,  is  colder  than  the  summer  heat  of  the  phiee , 
hence,  if  a  pail  of  water  be  drawn,  and  a  bottle  of  wine  or  other  liquor  be  immediately 
placed  in  it,  it  may  be  cooled  considerably.  In  London,  where  the  heat  of  summer  may 
be  aboye  66°,  or  eyen  70°,  the  temperature  of  well  water  will  always  be  60° ;  thevefore, 
by  this  alone,  Uqoors  may  be  sometimes  cooled  18°  or  15°. 

8686.  One  of  the  most  general  and  useful  modes  of  coding  i$  by  eoaporaii&n.  When  any 
liquid  is  conyerted  into  yapour,  a  certain  quantity  of  heat  to  be  combined  with  it  is  ne- 
cessary for  this  purpose,  and  the  portion  which  rises  in  yapour  abstracts  ctdoric  from 
the  mass,  which  is,  consequently,  in  proportion  cooled.  Any  substance  whi6h  is  wet- 
ted with  water,  and  kept  in  the  air,  will  therefore  be  cooled  by  the  eyaporation  of  the 
water,  and  the  more  rapidly  if  it  is  held  in  the  wind,  because  then  the  eyaporation  wiH 
be  greater  by  the  succession  of  particles  of  air,  each  carrying  off  so  much  heat.  Take 
two  thermometers,  and  wet  the  bulb  of  one,  and  not  the  other ;  hold  them  in  the  air, 
and  the  mercuiy  in  that  only  which  is  wetted  will  fall,  through  the  oold  produced,  as 
the  bulb  dries.  If  a  liquid  be  used  that  eyaporatee  more  quickly  than  water,  as  spirit 
of  wine,  and  stiQ  more,  ether,  the  oold  produced  will  be  more  oonaiderabte. 

Codinff  by  the  wind  is  a  method  that  can  be  emptoyed  only  occasionally.  If  any  part 
of  the  naked  body,  as  the  hand,  be  exposed  to  the  wind,  it  will  be  cooled,  because  there 
is  an  eyaporation  from  the  surface.  A  practice  among  sailors  for  telling  which  way  a 
yery  gentle  breeze  blows  in  the  night  is  founded  upon  this  frict  They  wet  a  finger  all 
oyer,  and  hold  it  aboye  their  head ;  the  side  that  is  most  cooled  ir  that  which  the  wind 
blows  upon,  and,  of  course,  points  to  the  quarter  from  whence  it  comes.  Should,  how- 
eyer,  the  current  of  wind  be  warmer  than  the  body  it  blows  against,  the  latter  will  be 
heated,  as  is  the  case  with  the  hot  winds  from  santfy  deserts. 

3687.  As  an  example  of  the  various  degrees  of  cold  occasioned  bu  the  evaporation  ofdifer* 
ent  sttbstaneeSfWe  may  cite  the  result  of  some  experiments  made  by  M.  Cayallo,  andde- 
in  the  "  Philosophical  Transactions,"  1781. 


A  unan  ttream  of  aevenkl  liqnida  wm  poared  upon  the  bulb  of  a  meveunal  thennometar  when  tlie  temperv 
Pun  of  tho  ataioi|A«re,  and,  eonaa^aaatly,  of  tha  thermomater,  waa  at  M°.  Water  loirand  the  thanBomatar 
to  SUP  i  qiirit  of  wiaa  to  49P ;  spirit  of  tufpantina  to  61o ;  oliva,  aad  othar  oila  that  do  not  arapoiata,  did  not 
affect  the  themometer ;  ether  reduced  tha  thermameter  to  90°  below  the  freexiiw  point ;  and  with  a  mall 
bulh,  it  re<)aired  only  twenty  drope  of  ether  to  prodaoe  thia  effect  in  ten  minntea,  if  a  imaU,  thin  gbun  taba 
be  filled  with  water  and  wetted  with  ether,  the  water  will  be  eonverted  into  ice  in  a  minnto  or  two,  ftmn  tha 
raigid  avapoiatioa  of  tha  ether. 

The  praetiee  of  cooling  on  this  prineiple  has  been  known  from  time  immemorial.  It  is 
a  common  thing  in  the  southern  parts  of  Europe  to  wrap  up  a  bottle  of  wine,  waiter,  or 
other  liquor  required  to  be  cooled,  in  a  wet  cloth,  and  thus  to  suspend  it  in  a  shady  |teoe, 
eithfe^  under  a  tree  or  in  a  passage,  so  as  to  expose  it  to  the  briskest  current  of  air  thai 
can  be  obtained ;  by  this  means  the  liquor  will  be  cooled  seyeral  degrees ;  care  must  be 
taken  to  sprindde  more  water  upon  the  detb  which  surrounds  the  bottle  in  proportion  as 
the  former  eVfeqMXFates.  In  India  it  is  the  general  custom,  in  order  to  keep  the  wine 
Qool,  to  otothe  the  bottles  in  wetted  cloths  fancifnllgr  ornamented  with  flowers,  and  fo 
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cause  them  to  make  the  circuit  of  the  table  in  this  groteaque  dreaa,  instead  of  poorin^ 
the  wine  into  decanters.  Port,  Claret,  and  Bnrgnndy  are  characteristically  attired  it 
crimson  with  white  flowers ;  while  Sherry  and  Madeira  appear  in  bridal  cdstumes.  It 
18  upon  this  principle,  namely,  the  co)d  prodnced  by  eyaporation,  that  persons  sustain 
much  injury  by  sitting  in  wet  clothes. 

8688.  VesgeU  caUed  AUarraxeu  are  much  employed  in  Spain  for  cooling  water,  and 
there  is  scarcely  a  house  in  that  country  where  they  are  not  in  constant  nse.  What 
distinguishes  them  from  other  kinds  of  earthen-ware  is  their  porosity,  which  is  so  con- 
siderable, that  being  filled  with  water,  the  liquid  oozes  slowly  through,  and  stands  in 
minute  drops,  like  dew,  on  the  outside ;  this  evaporates  and  produces  cold,  particularty 
when  the  air  is  warm,  or  when  there  is  some  wind.  This  loss  of  heat  from  the  outside 
is  supplied  from  the  water  within  the  vessel,  and  the  continued  evaporation  produces 
more  and  more  cold ;  and  the  agreeable  coolness  thus  given  to  water  in  a  warm  climate 
is  extremely  grateful.  These  vessels  appear  to  have  been  introduced  into  Spain  by  the 
Saracens,  and  their  use  has  since  been  extended  to  all  the  Spanish  colonies  in  America 
and  India.  Vessels  of  a  similar  kind  have,  however,  been  known  from  time  immemo- 
rial in  China,  Hindostan,  Persia,  Arabia,  Egypt,  and  Syria. 

The  most  celebrated  manufactory  of  this  kind  in  Spain  is  at  Andaxar,  in  Andalusia, 
the  best  earth  for  the  purpose  being  found  on  the  ban]»  of  the  River  Tamusoro.  After 
being  well  tempered,  it  is  mixed  ji^ith  a  little  salt,  and  the  heat  in  baking  is  not  so  great 
as  to  render  the  salt  insoluble  in  water;  the  salt  being  dissolved  out,  produces  the  ne- 
cessary porosity  in  the  vessels. 

In  the  neighbourhood  of  the  convents  of  Vittoria,  near  Malaga,  the  country  people  find 
a  useful  clay,  of  which  they  make  the  large  red  jars  called  beccaratt  used  for  cooling 
water,  though  inferior  to  the  alcarrazas.  Without  these  contrivances  the  inhabitants 
of  these  sultry  shores  would  be  deprived  of  one  of  their  most  essential  luxuries. 

The  dryness  of  the  air  in  these  climates,  and  particularly  in  Italy  and  Egypt,  causes 
it  to  absorb  moisture  rapidly,  and  hence  assists  the  refrigeration ;  but  the  same  vessels, 
having  been  brought  oyer  to  this  country,  have  been  found  to  cool  the  contained  liquor 
only  in  a  very  trifling  degree,  owing  to  the  state  of  the  air  in  Britain,  which  is  moch 
less  hot,  and  much  less  dry  than  in  the  above-mentioned  pUces,  therefore  much  less  apt 
to  promote  evaporation.  One  of  the  Egyptian  vessels  was  tried  in  London  at  a  time 
when  the  temperature  of  the  atmosphere  was  at  a  mean ;  and  after  about  half  an  hour, 
y^hen  almost  three  quartere  of  the  water  had  passed  through  it,  and  had  dropped  down, 
the  remaining  quantity  was  found  barely  3^  colder  than  the  surrounding  air. 

8689.  CooUrt  of  earihetirware  of  a  similar  kind  for  wine  or  buUer  are  tnanufaetured  m 
England,  and  are  at  present  to  be  found  in  many  of  the  earthen-ware  shops  in  London. 
They  are  made  of  a  light-coloured,  porous  ware,  and  of  elegant  forms,  with  ornaments 
in  bass-relief.  Half  an  hour  before  they  are  to  be  used,  they  are  put  to  soak  in  cold 
water,  of  which  they  will  imbibe  a  considerable  quantity.  When  wanted  for  use  they 
are  taken  out  of  the  water,  and  the  decanter  of  wine  placed  in  them.  The  evaporation 
from  the  surface  of  the  cooler,  of  the  water  which  has  been  imbibed,  abstracts  the  heat 
from  the  air  of  the  interior,  and,  consequently,  from  the  wine.  The  cooling  effect, 
however,  not  exceeding  a  few  degrees,  is  seldom  suflicient  for  wine.  Some  are  made 
double,  with  a  space  between,  for  ice  or  ice-water.  When  these  coolers  want  cleaning, 
a  hard  brush  and  a  coarse  cloth  with  sand  only  should  be  used ;  no  soap  should  be  em- 
ployed. 

3600.  The  process  of  making  iee  in  the  East  Indies  has  been  particularly  described  by 
Sir  Robert  Barker,  PhU.  Trans.,  vol.  Ixv.  Natural  ice  is  never  seen  in  the  warmest 
parts  of  that  country.  To  procure  ice  by  artificial  means,  they  dig,  on  a  large  open 
plain,  not  far  from  Calcutta,  three  or  four  pits  about  thirty  feet  square,  and  two  feet  deep 
each ;  the  bottoms  of  which  they  cover  about  eight  inches  or  a  foot  thick  with  sugar- 
cane, or  the  stems  of  the  large  Indian  com  dried.  On  this  bed  are  placed,  in  rows,  a 
number  of  small,  shdlow,  unglazed,  earthen  pans,  formed  of  a  very  porous  earth,  a 
quarter  of  an  inch  thick,  and  about  an  inch  and  a  quarter  deep ;  which,  at  the  diisk  of 
evening,  they  fill  with  soft  water  that  had  been  boiled.  In  the  mornins,  before  sunrise, 
the  ice-makers  attend  at  the  pits,  and  collect  what  was  frozen  in  baskets,  which  they 
convey  to  the  place  of  preservation.  This  is  generally  prepared  on  some  high,  dry 
situation,  by  sinking  a  pit  fourteen  or  fifteen  feet  deep,  lining  it  first  with  straw,  and 
then  with  a  coarse  kind  of  blanketing.  The  ice  is  deposited  in  this  pit,  and  beat  down 
with  rammers,  till  at  length  its  own  accumulated  cold  again  freezes  it,  and  forms  one 
solid  mass.  The  mouth  of  the  pit  is  well  secured  from  the  exterior  air  with  straw  and 
blankets,  and  a  thatched  roof  is  thrown  over  the  whole.  The  quantity  of  ice  formed  by 
the  method  above  described  depends  on  a  light  atmosphere,  and  clear,  serene  weather. 
Three  hundred  persons  are  employed  in  this  operation  in  one  place. 

At  first  sight,  this  curious  process  may  appear  to  be  an  eflfbct  of  evaporation ;  but  this 
is  not  the  case ;  for  it  is  remarkable  that  it  is  essential  to  its  success,  that  the  straw  in 
which  the  vessels  are  placed  should  be  dry ;  whereas,  if  evaporation  were  concerned  in 
the  congelation,  wetting  the  straw  would  promote  it.    When  the  straw  becomes  wet  hv 
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aocident,  it  ia  obli^  to  be  replaced  by  dry  straw.  The  explanation  of  this  process  was 
involved  in  mystery  till  Mr.  Wells  published  his  celebrated  obserrations  on  dew,  which 
have  afforded  a  solution  of  the  phenomenon.  The  earth  is  continually  losing  heat  by 
radiation,  and  it  loses  most  on  clear,  starlight  nights,  when  there  are  no  clouds  to  inter- 
cept and  send  back  the  rays  of  heftt.  The  straw,  like  all  filafflentoqs  substances,  is  a 
good  radiator  of  caloric,  and  it  is  in  consequence  of  the  heat  that  is  thus  given  out  by  il 
into  space  on  clear  nights  that  the  ice  is  formed.  When  the  weather  is  windy  and 
cloudy  the  effect  does  not  take  place. 

3691.  The  last  method  of  cooling  liquors  thai  remains  to  he  mentioned  is  obtained  hy  th* 
solution  of  salts.  It  has  been  long  known  that  certain  substances  generate  a  consider 
able  degree  of  cold,  particularly  nitre,  sal-ammoniac,  Glauber's  salt,  muriate  of  lime^ 
and  several  others.  But  most  of  these,  salts  are  so  dear  in  Europe,  that  they  are  sel- 
dom  made  use  of  in  this  way,  except  in  particular  experiments,  when  it  is  wished  to 
produce  an  intense  degree  of  cold  by  a  powerful  freezing  mixture. 

In  India,  where  nitre  is  very  cheap,  and  the  heat  of  the  climate  prompts  the  inhabi- 
tants eagerly  to  adopt  every  possibile  method  for  counteracting  it,  the  cooling  of  liquors 
for  the  table,  by  means  of  the  solution  of  nitre  in  wateti  is  very  common.  To  effect 
this,  the  wine,  water,  or  any  other  liquor,  is  put  into  a  metallic  bottle,  generally  a  pew- 
ter one,  having  a  pretty  long  neck.  A  tub  is  partly  filled  with  water,  and  a  quantity  of 
nitre  is  thrown  into  it.  Then  the  operator  holds  the  bottle  by  the  upper  end  of  its  long 
neck,  and  gently  moves  it  about  in  the  saline  mixture  while  dissolving,  which  cools  the 
liquor  to  a  very  considerable  degree.  As  salts  will  produce  cold  only  during  their  solu- 
tion, when  the  first  quantity  has  been  thoroughly  dissolved  in  the  manner  described, 
more  nitre  must  be  added ;  and  when  the  water  is  completely  saturated,  so  as  not  to  be 
capable  of  dissolving  more  salt,  the  bottle,  if  to  be  cooled  farther,  must  be  removed  to  a 
tub  with  a  fresh  saline  mixture.  The  nitre  may  be  recovered  again  for  the  next  day  by 
exposing  these  solutions  in  shallow  pans  to  the  hot  sun  of  that  country. 

3692.  Sal-ammoniac  would  answer  for  this  process ;  but  a  mixture  of  nitre  and  sal- 
ammoniac  is  the  most  effectual,  by  which  a  bottle  of  wine  may  even  be  cooled  down  to 
33^.  The  best  proportions  are  five  parts  nitre,  five  of  sal-ammoniac,  and  sixteen  of 
water.  The  solution  by  itself  will  lower  in  temperature  several  degrees  below  the 
freezing  point ;  but  when  it  has  to  abstract  the  heat  from  a  vessel  with  wine  put  into 
it,  it  wdi  not  then  become  so  cold. 

3693.  In  order  to  cool  a  bottle  oftoine  in  London  from  the  usual  temperature,  60^,  down 
to  32°,  a  pound  of  nitre,  another  of  sal-ammoniac,  and  a  proportionable  quantity  of  wa- 
ter will  be  required ;  but  to  cool  it  to  a  considerable  degree,  half  the  quantitv  of  salt  will 
be  sufficient ;  even  this  is  too  much  for  ordinary  use,  and  mixtures  of  this  kind  in  pow- 
der are  sold  in  London  for  the  purpose,  by  Mr.  Fuller,  of  Jermyn-street,  who  likewise 
manufactures  a  useful  freezing  apparatus  for  making  ice  creams. 

3694.  An  intense  degree  of  cold  is  produced  by  a  mixture  of  snow  and  salt  in  equal  parts. 
The  salt  causes  the  snow  to  melt  in  consequence  of  the  attraction  which  it  has  for  wa- 
ter, even  in  the  frozen  state ;  and  as  they  both  unite,  the  snow  is  dissolved  into  water, 
and  the  water  dissolves  the  salt,  so  that  both  become  liquid.  The  cold  thus  generated 
is  no  less  than  32°  degrees  below  the  freezing  point,  or  down  to  zero  of  Fahrenheit's 
thermometer,  and  is  a  much  more  intense  degree  of  cold  than  is  required  for  the  ordina- 
Tj  purposes  of  cooling  liquids  for  beverage ;  but  it  may  be  useful  to  know  how  to  Increase 
the  usual  degrees  of  cold  upon  occasion.  Pounded  ice  will  do  nearly  as  well  as  snow ; 
any  substance  having  a  very  strong  attraction  for  water  may  be  substituted  for  the  salt. 

3695.  If  chloride  o^  calcium  (Jbrmerlv  called  muriate  of  lime)  he  mixed  vrith  snow,  a  still 
greater  degree  of  cold  will  be  produced ;  by  this  means  50°  below  the  freezing  point  has 
been  obtained,  which  is  sufficient  to  render  even  mercury  a  solid  mass ;  consequently, 
such  a  degree  of  cold  ean  be  measured  only  by  a  spirit  thermometer,  spirits  of  wine 
never  freezing.  The  principle  of  this  is  the  same  as  the  last,  the  great  attraction  which 
chloride  of  calcium  has  for  water. 

3696.  No  means  have  been  discovered  for  depriving  bodies  of  all  their  heat ;  nor  is  it  known 
what  quantity  they  may  still  contain  after  these  experiments.  Intense  degrees  of  cold 
like  these  act  with  the  most  destructive  and  rapid  effect  upOQ  the  living  body ;  and  to 
handle  frozen  mercury  is  described  by  those  who  have  attempted  it  like  touching  red-ho* 
iron  ;  the  skin  would  be  destroyed,  and  the  part  become  frost-bitten. 

3697.  In  using  a  freezing  mixture  for  ordinary  purposes,  it  is 
sufficient  to  put  it  into  a  wooden  vessel  as  a  bad  conductor,  and 
then  to  place  in  that  the  vessel  containing  the  liquid  to  be  cooled. 
But  when  the  i;no8t  intense  cold  is  wished  for  in  an  experiment, 
the  vessel  containing  the  mixture  should  be  placod  within  another 
a  little  larger,  being  supported  by  corks,  as  ip  the  wood*cut,/^. 
566  (where  the  front  of  the  outer  vessel  is  supposed  to  be  re- 
moved), and  covered  over  with  woollen  cloth :  the  air  in  the  space 
oetween  the  two  vessels  being  a  non-conductor,  prevents  the  beat 

of  the  apartment  from  finding  its  way  to  the  mixture,  which,      ^ 

iherefore,  is  obliged  to  rob  the  liquid  to  be  cooled  of  its  caloric.  Fig.Wi 
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This  mutual  action  of  snow  or  ice  and  salt  upon  each  other  is  well  illustrated  by  the 
common  practice  of  sprinkling  salt  upon  a  payement  that  is  coated  with  ice.  The  salt 
and  ice  soon  dissolve  and  run  off  as  liquid  brine,  or  it  may  be  swept  off. 

3698.  Mr.  Walker  t/  Oxford  made  a  number  of  experiment*  in  the  produetion  of  cold  by 
various  fngori£c  mixtures*  and  the  results  are  published  in  the  '<  Philosophical  Trans- 
actions" for  1795  and  1801. 


Mixtures  of  Salts  vnthout  Snow, 


MUtlwru, 

Muriate  of  ammonia 
Nitra     . 

Water  ... 
Muriate  of  ammonia 
Nitre     . 

Sulphate  of  aoda  . 
Water  ... 
Nitrate  of  ammoma 
Water   . 

Nitrate  of  ammonia 
Carbonate  of  aoda 
Water  . 

Sulphate  of  aoda  . 
T)iittt€d  mtrous  add 


Temp. 

lUh(h>m 

fiO*to 

lOD 


40 

40 

—70 
-30 


Misttaree, 

Sulphate  of  feoda . 
Moriaba  of  ammonia    . 
Nitie   .       .       .       , 
Diluted  nitroae  acid    , 
Sulphate  of  soda. 
Nitrate  of  ammonia 
Dibtttd  nitroue  add 
Phosphate  <Mr  soda 
Diikted  nitroue  add    , 
Fhotphate  of  aoda 
Nitrate  of  ammonia 
Diluted  nitrpui  acid 
Sulphate  of  soda 
Mwiatic  add 
Sulphate  of  aoda 
Diluted  mfpWic  acid 

Mixtures  of  Salts  tnth  Snow, 


Parts 
WekhC 


■M 


9 
4 

0 


:  SI 


parts  liy 
Wdsht 


Temp, 
falls  to 


% 

1 

5 
10 

5 

5 
d4 

5 


w 


.  IS) 


..50 


-WP 


-180 


—250 


Mixtures, 

Diluted  aulphnrifi  acid " 

Snow 

Concentrated  mnriatio  add 
Snow    .        ■        <        •        • 
Concentrated  nitrons  add  . 

Snine 

Muriate  of  lime   . 

Smw 

Crystallized  muriate  of  lime 

Snoto 

Fused  Potash 

5fioie Si 

td. 


Paitsby 

.  5 

.   8 
.    4 

-.1 

.    4 
.    3 

.  2 ; 

4i 


1  eiitp, 

iuiiri 

50*  to 


-100 

—140 
—ISP 

— Sio 

00 
»> 

Temp 


-S»a 
—270 
— W> 
-40O 
-MP 

— 510 


Mixturet. 

Muriate  of  soda    . 

Snow 

Muriate  of  soda    . 

Muriate  of  ammonia 

Snow     . 

Muriate  of  soda    . 

Muriate  of  ammonia 

Nitrs     . 

Sfiois 

Muriate  of  soda 

Nitrate  of  ammonia 

Snow 

The  snow  should  he  Just  fallen,  dry,  and  anoamprei 

By  first  coolinf  the  materials  taefora  ther  were  mixed,  through  immersing  them  in  other  frigorific  mJztarB% 
Mr.  Walker  obtained  a  degree  of  cold  100^  below  zero,  the  greatest  degree  of  cold  ever  produced. 

90dO.  A  method  inoented  by  Profestor  Leslie  of  proaudng  artifidal  oeild^  and  freedng  watery  depends  npeo 
the  principle  that  water  eraporates  much  more  r^iidly  when  the  pressure  of  the  atmoapbere  is  wiudrawn,  m 
in  the  exhausted  receiver  of  an  air-pomp.  If  some  material  be  included  in  the  receiver  that  absorbs  T^poor. 
the  evaporation  will  proceed  with  sttil  greater  rapidity,  and,  consequently,  a  greater  degree  of  refrigeration  will 
take  place.  Sulphuric  acid,  which  has  a  great  absorbent  power,  is  poured  mto  a  shallow  dish  to  the  depth  of 
half  an  inch,  in  which  is  phioed  a  small  vessel  with  water  that  has  lost  its  air  by  boiling ;  the  whde  is  thea 
placed  under  the  rediivor,  and  moat  of  the  air  extracted.  B^  the  rarefaction  of  the  air,  the  vrater  evaporatet 
very  quickly,  and  ita  vapour  is  absorbed  as  it  forms  by  the  acid,  so  that  in  a  few  minutes  the  remaining  water 
is  frozen  into  a  solid  mass.  The  loss  of  water  seldom  amounts  to  a  filteenthjMrt,  nor  is  it  till  after  repeated 
tue  that  the  sulphuric  add  becomes  so  weak  as  not  to  effect  the  absorption.  Tne  add  can  thus  eflbet  the  con- 
gelation of  more  than  twenty  times  its  weight  of  water. 

Mr.  Leslie  varied  this  process  by  substituting  pounded  trap-rock,  well  dried  before  the  iSre,  instead  of  the 
sulphuric  acid.  This  powder,  by  the  same  property  of  absorbing  aqueous  vapour,  was  able  to  freeze  the  sixth 
part  of  its  weight  of  water.  Be  adao  found  that  parched  oatmeal  was  a  oonventent  and  powerful  abeorbent; 
and  by  meana  of  the  air^pnmp  with  a  body  of  oatmeal  of  a  foot  in  diameter,  and  rather  more  than  an  inch  deep, 
he  froze  a  pound  and  a  quarter  of  water  eontained  in  a  hemispherical  porous  cup.  The  oatmeal,  which  is  lest 
hazardous  than  add  to  thoae  little  used  to  experimenting,  is  easily  dried  and  restored  again  to  the  same  action. 
It  wouM  appear  from  tfiis  experiment  tlmt,  with  an  air-pump,  it  would  be  easy  to  procure  ice  in  a  hot  dimate. 
or  at  sea. 

)700.  This  method  of  keeping  the  air  in  a  vessel  constantly  dry  bv  en  absorbent  substance  ia  not  only  uacfa^ 
in  producing  odd,  but  also  in  drying  many  articles ;  and  it  has  lately  been  in  much  use  for  the  latter  purpose. 

3701.  The  prindpU  of  preserving  ice  itself  depends  upon  surrounding  it  with  what  ars 
termed  fum^c(m(iue<t9^^ubstances,  or  substances  which  heat  cannot  pass  through,  for  an 
account  of  which  we  refer  the  reader  to  Book  II.,  Chap.  I.,  *'  On  Heat."    This  is  neoes 
sary  in  order  to  defend  it  from  the  common  air  of  a  temperature  above  the  freezing  point 
and  from  moisture  of  water,  which  must  necessarily  be  warmer  than  32^. 

If  ice  could  be  kept  always  from  the  contact  of  other  bodies  of  higher  temperature  tbaa 
itself,  or  be  surrounded  by  substances  which  heat  could  not  pass  throu|^  to  reach  it,  it 
must  always  remain  in  the  same  state.  But  we  know  of  no  substances  that  are  ahs^ute 
non-conductors,  and  certain  bodies  receive  that  name  only  because  heal  passes  them 
with  very  great  difficulty.  The  substances  of  this  kind  are  chiefly  air,  water,  and  nodir 
terials  of  loose  and  porous  texture,  as  wool,  straw,  charcoal,  coxk,  wood,  dec.  Metals 
and  hard  stones  allow  heat  to  penetrate  them  with  roost  facility,  and  oonse^nently  they 
ale  conductors  of  heat. 

8702.  The  method  of  transporting  tee  and  snow  to  a  distance  is  vsrjf  simple ;  it  is  only  ne- 
cessary to  enclose  them  in  some  substances  that  are  good  non-conductors,  as  chaff, 
straw,  woollen,  dec. ;  and  if  the  package  be  put  into  a  box  an  inch  or  two  larger,  and 
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hedged  in  with  piaces  of  cork,  thU  would  be  a  Btill  brther  BMorit;,  when  the  quuUtj 
la  imall.  It  is  in  tbis  manDsr  that  the  Neapolitaa  pewanti  carry  snow  from  the  repoa- 
itoiies  00  VeBDTiUB  to  Naples  during  the  heat  ofsuiniiieT. 

8703,  Ice  vTOtnert  are  chests  o?  itout  deal  lined  within  with  cork,  as  being  a  iMd 
cooduclor  or  heal ;  into  these  a  quantitj  of  ice  ii  put,  to  prevent  going  frequently  to  tha 
fee-bouae.  Ice  ma;  be  kept  in  them  for  three  wecka  in  aiimmei.  If  cork  caaoot  be  got 
easily,  the  aides  of  the  ice  preserrer  may  be  made  double,  with  a  space  of  two  or  three 
iDchea  between,  which  apace  should  be  fiUed  with  charcoal  reduced  to  powder,  than 
which  no  belter  non-conductor  ia  known. 

3704.  let  paiU  are  likewise  kept  for  ioing  creams,  cooling  winet,  butter,  dco. 

3705.  Jci  nuy  U  ktft  in  tht  open  atr  for  a  yutr  by  making  ■  pile  of  it  on  dry  gratioil 
(the  north  side  of  a  hill  is  the  best  place),  in  a  steep,  conical  lom,  of  considerable  aiseia 
winter,  during  a  hard  frost,  and  covering  it  oTer,  first,  a  foot  thick  with  a  layer  of  f^got 
Wood,  then  with  auotber  layer  of  straw,  and,  lastly,  thatch.  This  should  be  placed  on  u 
etoTated  mound,  or  platform  raised  on  purpose,  that  the  water  may  drain  ofTfrom  il.  If 
shaded  by  trees,  crashed  roof,  so  much  the  belter,  Ifthe  pile  be  sprinkled  occasionally 
ivith  water  while  it  ia  building,  in  frosty  weather,  the  water  will,  by  freezing,  cement  the 
•laasea  of  ice  together,  and  make  them  last  longer.  The  steeper  the  ciwical  pile  ia 
oade,  the  better. 

370S.  Ice  may  aUo  ht  praened  in  tetiart,  which  should  bare  no  windows,  and  be  pro- 
rided  with  double  doors.  The  floor  and  sides  of  the  cellar  shouU  be  lined  with  straw ; 
n  a  better  method  would  he  lo  form  a  framing  of  bats  of  wood  for  the  Boor  and  sidea, 
jisulated,  and  coreied  with  straw. 


3707.  It  has  long  been  the  custom  here  to  connect  tbe  subject  <^  an  ice-bouse  with 
(hat  of  the  dairy ;  and  where  tbe  former  ia  entirely  detached,  and  at  soote  diatanee  fma 
the  house,  the  two  may  Tory  properly  be 


A  well  is  sunk  in  the  ground  in  the 
form  of  an  inverted  cone,  b  1  IJig.  567), 
which  is  lined  with  brick-work  of  a  brick 
and  a  half  thick,  and  arched  over.  Into 
this  the  ice  is  put.  through  an  opening  f, 
led  in  the  top  of  the  arcb.  A.  door  is 
made  on  one  aide,  e,  for  taking  out  the 
ice,  or  putting  things  in,  and  a  drain,  d  e, 
la  constructed  from  the  bottom  to  carry 
ofrihe  water  which  is  formed  by  the  melt- 
ing of  tbe  ice  in  summer.  Tbe  advan- 
tage of  the  conical  form  of  the  well  ia 
supposed  to  be,  that  as  fast  as  the  ice 
thaws  the  lemainder  slides  down  iha 
aides  of  the  cone,  and  still  keeps  in  a 
compact  body.  Another  advantage  is, 
that  the  circular  form  of  the  cone  is 
stronger  than  a  square  or  any  other 
shape,  thus  resisting  better  tbe  pressure 
of  the  eanb. 

Some  recommend  to  have  the  brick  lining  double,  wiih  an  empty  space  between, 
form  a  more  complete  non-conductor  of  heat ;  but  this  aitditional  expense  is  i 
aary  under  ground.    Tbe  draining  is  essential,  some  ice-houses  failing  through 


The  walla  of  the  cone  should  be  built  with  Roman  cement,  or,  at  least,  with  very  good 
mortar  that  will  set  hard.  To  support  the  ice  at  bottom,  it  should  be  placed  on  a  strong 
wooden  grating,  or,  what  is  found  lo  answer  very  well,  an  old  cart-wheel,  as  represent- 
ed in  the  wood-cut,  being  veiy  strong  from  its  form  :  this  permits  the  water  produced 
by  the  partial  thawing  of  the  ice  to  pass  off  into  the  drain,  c  li ;  tbe  latter  should  have  a 
trap,  e,  to  prevent  the  external  air  from  communicating  with  that  of  the  ice-house. 
Should  tbe  situation  of  the  ground  not  admit  of  a  drain  being  carried  out  from  the  boU 
lorn  of  the  ice-well,  it  may  terminate  in  a  small  well,/,  sunk  deeper  to  receive  the  wa- 
ter :  and  as  this  water  will  always  be  ice-cold,  it  may  be  raised  np,  when  wanted  for 
cooling  nine,  batter,  &c,,  by  a  small  pump  placed  in  tbe  porch  of  the  ice-house. 

The  door  for  taking  out  the  ice,  c,  should  be  double,  with  straw  stuffed  between  both ; 
and  the  same  precaution  should  be  used  with  the  aperture,  g,  for  putting  in  the  ice. 
Tbere  should  be  a  long  passage  loading  to  tbe  door,  c,  having  in  it  two  more  doors,  A 
•nd  L   In  the  space  between  A  and  e  there  may  be  an  ice-cold  room  i  and  tbe  space  b*- 
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tween  k  and  i  is  to  admit  of  the  door  i  being  shot  before  the  door  h  of  the  cold  room  n 
opened,  to  hinder  the  access  of  the  external  air.  The  top  of  the  ice-house  may  be  fin- 
ished in  various  ways.  It  may  be  covered  over  with  tough  clay,  and  then  with  earth, 
and  planted  with  shrubs  as  a  mound ;  or  it  may  appear  as  a  low  building  covered  with 
irienty  of  thatch.    The  closer  the  ice  is  packed  the  better. 

8708.  An  ice-house  maif  be  formed  above  ground  by  building  the  walls  and  arched  roof 
double,  a  foot  apart,  the  better  to  keep  out  the  heat ;  and  the  whole  may  be  thatched, 
or  covered  over  with  giant  ivy,  or  some  other  creeping  plants.  The  ice  should  be  laid 
hollow,  with  a  drain  from  it,  and  all  the  precautions  above  mentioned  taken.  When  ice 
cannot  be  had,  snow  packed  and  beaten  down  well  may  serve  as  a  substitute. 

S700.  A  necedantwmfor  an  ice-house  vwy  be  made  as  follow*:  Take  an  inm-bonnd  batt  or  poBcheon.  aad 
knock  out  the  head ;  then  cat  a  amall  hole  in  the  bottom,  about  the  aixe  of  a  wine-cock ;  {dace  inside  of  it  a 
wooden  tub  having  a  similar  hole,  resting  it  upon  three  pieces  of  wood,  which  are  to  keep  it  from  touching  the 
bottom ;  fill  the  space  round  the  inner  tub  with  pounded  charcoal,  and  fit  to  the  tnb  a  curer  having  a  coave' 
nient  handle  ;  place  on  the  lid  a  circular  flat  bag  of  pounded  charcoal  about  three  inches  thick*  that  will  cover 
it  entirely,  and  over  all  put  another  wooden  cover.  When  this  auparatus  is  prepared,  bury  it  for  four  fifths 
ef  its  height  in  the  eartn  of  a  cold  cellar  that  is  dry,  keeping  it  a  few  inches  from  the  earth  at  the  boUam  by 
means  of  pieces  of  bricks.  Fill  the  inner  tub  nearly  with  ice  or  snow  beaten  hard  down,  leaving  room  to  place 
any  vessel  holding  the  substances  to  be  iced.  When  the  cover  is  taken  oJ[f  to  place  these  in,  care  mast  be 
taken  that  it  is  replaced  when  the  icing  is  finished ;  the  oongelatiou  will,  in  general,  be  effected  io  half  an  hoar 

3710.  In  London,  ice  is  sometimes  supplied  to  the  confectioners  almost  daily  in  the  sum- 
mer from  ice-cellars  kept  by  persons  who  make  this  a  business,  and  carry  the  ice  round 
to  the  shops  in  carts.  The  ice  is  then  put  into  a  large  tub  in  the  cellar.  The  ice-creams 
are  made  there  in  pewter  vessels  about  a  foot  in  depth  and  three  inches  in  diameter ; 
these  are  brought  up  into  the  shop,  and  placed  in  a  wooden  reservoir  full  of  ice,  with  a 
cover,'  to  supply  customers. 

3711.  Ice-^oid  rooms  would  be  found  useful  additions  to  the  domestic  offices  of  a  man- 
sion. They  might  be  connected  with  the  ice-house,  which  should  be  Considered  as  the 
focus  of  cold,  and  should  always  have  double  doors,  double  windows,  and  the  walls 
should  be  built  hollow  for  the  purpose  of  preserving  an  even  temperature.  A  small 
inner  room  might  have  a  well  to  contain  ice  ;  thus  several  degrees  of  cold  might  be  ob- 
tained by  different  apartments.  The  usual  idea  of  an  ice-house  in  England  is,  that  it 
must  be  a  detached  building  at  a  little  distance  from  the  house ;  but,  though  this  situa- 
tion has  some  advantages,  yet  it  is  not  absolutely  necessary ;  and  it  might  oden  be 
more  convenient  to  connect  it  with  the  pantries,  or  to  place  it  in  a  cellar  to  which  ac- 
cess might  easily  be  had. 

371S.  T%ere  are  nme  curious  facts  respecting  tJte  freesin^  of  water,  which,  although  not  essential  to  cm 
subject,  it  may  be  intensring  to  notice.  This  process  begins  by  numerous  minute  spicnia  appearing  and 
shooting  across  the  surface  of  the  water,  and  always  making  angles  with  each  other  of  fXfi  and  ]8(P ;  as  theao 
aocummate,  the  ice  becomes  more  solid ;  but  its  specific  gravity  is  always  one  ninth  less  than  that  of  water, 
in  consequence  of  which  it  floats.  Water,  in  cooling,  becomes  more  dense,  not  at  the  frnexing  point,  SS^,  as 
might  be  expected,  but  before  it  arrives  at  that  point,  us  at  about  30^ ;  and  in  cooling  still  farther  down  to  VSP, 
it  actually  expands,  so  as  to  be  at  the  same  degree  of  density  as  it  was  at  35^,  expanding  equally  by  cooling 
or  heating  below  or  above  38^.  If  water  be  exposed  to  cold  and  agitation,  it  cannot  lie  cooled  below  33^  without 
freeainff ;  but  if  the  water  be  kept  quite  still  in  a  lai^  vessel,  it  may  be  cooled  down  to  25^,  considerably 
below  Uie  fteexing  point,  without  becoming  ice  ;  if,  however,  any  tremulous  motion  takea  place,  it  instantly 
freezes,  and  the  teinperature  then  suddenly  riMs  to  82^.  If  water  be  confined  in  the  bulb  of  a  thermometer, 
it  is  venr  difficult  to  freeze  it  by  any  cold  mixture  almve  15^ ;  bat,  if  tho  cold  be  below  that,  it  cannut  be  pre- 
Tented  m>m  freezing.  AVhen  cooled  down  to  15^,  the  water  fn  the  bulb  remains  perfectly  transparent ;  but, 
if  it  aoddentally  freezes,  the  eongelation  is  instantaneous,  the  bulb  becoming  in  a  moment  opaque  and  white 
like  snow,  and  the  ice  is  projected  up  into  the  stem.  The  freezing  of  water  is  an  actual  crystallization,  and 
these  facts  depend  upon  the  laws  which  regulate  that  natural  process. 

The  expansion  of  ice  in  forming  is  a  phenomenon  of  great  importance,  and  is  attributed  to  the  mode  of  tho 
erystallization,  and  not  to  the  ice  enclosing  air;  for  water  parts  with  its  sir  on  becoming  ice,  and  on  this  ao> 
count  it  is  that  water  freezes  sooner  fur  having  been  boiled.  Bailed  water  affords  the  most  compact  and  beau- 
tiful ice. 

3718.  Water  toAtc/i  has  just  been  produced  from  melted  snow  or  ice  is  very  nearly  as  cold  as  the  ice  itself  before 
it  began  to  thaw ;  for  although  it  may  be  easily  supposed  that  it  must  have  imbibed  much  heat  in  order  to 
thaw,  yet,  by  a  pingular  fact  in  the  economy  of  nature,  this  quantity  of  heat  is  not  Tendered  aensible  to  the 
thennumeter— a  fact  not  only  extremely  curious,  but  very  important  to  be  understood.  It  is  well  known  that 
ice  may  be  much  colder  than  the  freezing  point,  but  that,  when  lis  temperature  rises  to  3510,  it  begins  to  melt; 
it  melts  very  slowly,  and  is  imbibing  heat  the  whole  time  ;  and  yet,  if  the  thermometer  bo  pot  in  among  the 
thawing  ice  or  snow,  it  will  still  indicate  only  Z'SP,  nor  will  any  difference  bo  perceived  until  a  short  time 
aiUr  the  whole  has  been  thawed ;  so  long  as  any  ice  renmins  unthawed,  no  addition  of  heat  will  be  perceived ; 
what,  then,  has  become  of  all  the  heat  that  has  undoubtedly  been  absorbed  by  the  ioeT  that  heat  has  entered 
the  ice,  but  only  for  the  purpose  of  converting  it  into  water;  and  it  remains  in  the  water  in  what  is  railed  a 
laUnt  sUle,  so  intimately  combined  with  it  that  it  ekonot  be  separated,  and  is,  in  fact,  essential  to  keep  the 
water  in  its  fluid  ctmdition ;  if  the  water  be  deprived  of  this  heat  it  freezes ;  but,  though  the  heat  is  given  rut 
again  while  the  water  is  freezing,  it  is  immediately  carried  off  by  the  atniosphere  and  diffused,  so  as  not  to  M 
Mt.    It  is  this  gradual  absorption  of  so  much  heat  bv  melting  ice  that  makes  a  thaw  often  colder  than  a  frosC 

3714.  Cold  has  been  imagined  to  be  something  posttive,  Uke  heat,  and  that  there  are  rays  of  cold  like  those 
of  hMt  i  but  thio  it  an  error.    Cold  is,  in  fact,  nothing  more  than  a  very  low  degre«  of  heat  or  temperature 
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OH  THB  VARIOUS   SPlBITaOUS  LIQUORS. 


8716.  The  term  spirit  was  formerly  applied  by  chemisto  to  all  volatile  substances  col- 
lected by  distillation.   Three  principal  kinds  were  distinguished  :  inflammable  or  ardenl 
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•pints,  acid  spirits,  and  alkaline  spirits ;  at  present  the  name  of  spirit  is  almost  exda- 
snrely  confined  tp  the  first. 

8716.  The  formation  of  ardent  spirits  {fcrtunaidy^  we  were  about  to  say)  cannot  be 
considered  as  a  necessary  part  of  domestic  economy,  in  its  ordinary  state  in  this  coun- 
try ;  and,  therefore,  perhaps  the  following  account  of  it  would  not  have  found  a  place 
here,  but  firom  the  obvious  utility  of  understanding  clearly  the  nature  of  all  articles  of 
domestic  codsomption,  which  it  is  impossible  to  do  without  referring  to  their  mode  of 
manufacture,  and  to  the  principles  upon  which  their  production  depei^s.  By  this  alone, 
likewise,  we  can  be  enabled  to  judge  of  the  goodness  or  the  bad  qualities  of  the  severa. 
articles. 

SlCT.  I. — ^HISTOSr  OP  ABDENl*  8PIBIT8. 

3717.  Although  the  ancient  nations  were  sufficiently  acquainted  with  the  art  of  pre^ 
paring  fermented  liquors  of  various  kinds,  which  necessarily  contain  alcohol  or  ardent 
spirit,  and  though  they  used  many  methods  for  rendering  their  wine  more  potent,  yet 
they  did  not  possess  the  means  of  procuring  from  it,  in  a  separate  form,  the  pure  alcohol 
in  which  the  intoxicating  property  resides. 

Neither  Pliny,  M'ho  led  a  treatise  on  wine,  nor  any  others  of  the  ancient  Greek  and 
Roman  authors  who  have  written  so  much  in  praise  of  the  fermented  juice  of  the  grape, 
make  the  least  mention  of  its  niritt  which  certainly  would  not  have  escaped  notice  had 
it  been  known  in  their  time.  Galen,  a  century  after  Pliny,  speaks  of  the  aroma  or  es- 
sential oil  obtained  from  fruits  and  flowers,  but  is  silent  on  the  distillation  of  ardent 
spirit.  The  discovery  of  the  art  of  distillation,  which  may  well  be  said  to  form  an  era 
in  the  history  of  mankind,  appears  to  have  been  made  by  the  Arabian  alchemists  of  the 
twelfth  centuiy,  in  their  search  after  the  elixir  of  life.  The  art  of  extracting  a  spirituous 
liquor  from  wine  was  long  kept  a  secret,  and  was  in  the  sole  possession  of  the  physi- 
cians, who  employed  it  only  as  a  medicine,  ascribing  to  it  the  most  extraordinary  prop- 
erties, and  among  others  that  of  prolonging  life ;  hence  the  name  of  aqua  vita.  Brandy, 
or  the  spirit  distilled  from  wine,  was  first  produced,  according  to  Le  Grand,  by  Arnold 
de  Villeneuve  in  Languedoc,  as  early  as  1313,  and  it  was  then  made  into  a  liquor  witb 
aromatic  spices.  The  art  of  distilling  a  cheaper  spirit  from  malt  was  afterward  dis- 
covered, and  seems  to  have  been  better  understood  and  more  extensively  practised  in 
Ireland,  at  an  earlier  period  than  in  England,  where  ale  and  mead  were  the  favourite 
beverages ;  but  the  Irish  "  nsquebach"  appears  also,  at  first,  to  have  been  a  sort  of  liquoi 
with  aromatics.  Whiskey  is  a  conuption  of  tuque,  and  in  1560  was  made  in  the  High 
lands  of  Scotland  as  well  as  in  Ireland. 

Sect.  II. — okneral  pbincxples  of  the  PKODncTioN  or  ardent  spirits. 

3718.  All  kinds  of  spirituous  liquors  or  ardent  spirits,  whether  brandy,  rum,  malt  spirits, 
dec.,  owe  their  hot,  fiery  taste,  their  inflammability,  and  their  intoxicating  qualities  to 
tilieir  containing  more  or  less  of  the  liquid  called  by  chemists  alcohol,  a  wonl  of  Arabian 
origin,  which  is  spirit  in  its  purest  state,  entirely  free  from  water  and  other  substances. 

3719.  It  has  been  already  shown,  when  treating  on  "  Fermentation,"  Book  VIII., 
Chapter  II.,  that  alcohol  cannot  be  produced  but  by  means  of  the  process  called  vinous 
fermentation,  or,  as  it  might  be  named,  the  spirituous  fermentation ;  and  that  it  never  ex- 
ists ready  formed  by  nature.  When  we  hear,  therefore,  persons  say,  as  they  sometimes 
do,  that  there  is  a  spirit  in  sugar,  in  carrots,  or  any  other  vegetable  substance,  we  are 
to  understand  that  such  expression  is  not  strictly  correct ;  and  that  these  substances 
only  contain  the  materials  from  which  spirit  may  be  generated.  The  difiTerence  between 
brandy,  rum,  wine,  ale,  table-beer,  ^nd  other  liquors  of  this  class,  is  merely  that  they 
contain  different  proportions  of  pure-spirit,  upon  which  their  strength,  that  is,  their  in- 
toxicating power,  depends ;  and,  likewise,  that  they  have  various  proportions  of  water, 
mucilage,  essential  oils,  and  other  flavouring  matters,  to  which  they  owe  their  several 
peculiarities.  The  pure  spirit  which  all  these  fermented  liquors  contain,  and  which  may 
be  extracted  from  them,  is  exactly  of  the  same  nature  in  each,  though  extremely  differ- 
ent in  quantity.  This  spirit,  in  the  purest  state  in  which  t^  is  usuaUy  prepared,  is  called 
#ptrif  of  wine,  because  it  was  originally  procured  from  wine  only ;  but  it  is  now  made 
irom  other  liquors.  This,  however,  is  not  the  purest  state  of  spirit,  but  contains  a  quan- 
tity of  water. 

We  likewise  stated  that  no  substance  can  undergo  the  vinous  or  spirituous  ferment- 
ation except  it  contain  sugar  or  starch,  which  is  capable  of  being  converted  into  sugar ; 
and  that  every  vegetable  containing  either  of  these  principles  can  afford  a  fermented  li- 
quor of  some  kind,  that  is,  a  liquor  containing  alcohol  or  spirit.  If  any  fermented  liquor 
is  thus  produced,  no  matter  how  weak,  it  will  yield  some  spirit,  more  or  less,  by  the  pro- 
cess of  distillation  to  be  afterward  described.  It  must,  therefore,  be  kept  in  mind  that* 
to  produce  spirit,  the  natural  process  of  the  vinous  fermentation  must  be  first  resorted 
to ;  and,  in  order  to  separate  the  spirit  so  produced  from  the  water  and  other  matters 
with  which  it  was  mixed  during  the  fermentation,  the  artificial  process  of  distillation 
must  be  employed  ;  in  this,  when  the  fermented  liquor  is  put  into  the  still,  and  heat  it 
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r,  le^Tingtlie  lemainii^  ponaa 

SnCk:  Tkt  vegttahU  nittama  mail  atuaUy  fermatUi  far  Oit  freiactUM  af  arimt  ipititt 
■i«,  tbe  ■ariou?  grainH  for  malt  spirit,  the  juice  of  the  Rugar-cBiie  for  ram,  the  jnic«  td 
ihe  grape  for  brandy,  and  petaloea,  carrots,  or  other  sweet  TSKetabiM  for  Tarioos  apif' 
4s  named  after  them.  In  other  countries,  tbe  Joice  of  die  palm  is  emplajred,  also  rwe 
(or  arrack,  the  juice  of  cocoanuta,  and  of  the  aagar  maple  -  even  milk  rennented  aObidr 
\  spirit  to  tl)c  Taitais. 

SiCT.  III.— DUTlLLiTlOM. 

3T3t,  DiitUiaJion  ii  Ike  application  e/heat  te  a  fluid  ao  aa  to  make  it  boil  or  be  convert 
td  into  (he  vaporous  state,  and  afterward  condensing  lliia  vapour  into  a  fluid  again  bj 
Beans  of  cold.  A.  I^tniliar  instance  oC  this  effect  may  be  observed  in  a  common  lea- 
lettle;  when  it  boils,  ateaiD.or  the  vapour  or  the  water,  is  seen  coming  out  of  the  spoati 
•nd  if  any  cold  body,  as  a  plate,  be  held  sgainst  this  steam,  it  'will  be  condensed  opoa  it 
mto  drops  of  water.  In  the.sama  manner,  the  ateam  may  be  etmreyed  to  any  distance 
uy  means  ofa  tube,  and  may  be  condensed,  where  it  is  required,  by  tbe  spplicatioa  of  a 
cold  body  to  the  outside  of  the  tube. 

By  means  of  this  process  of  distillation,  the  most  volatile  of  the  component  parta  of  ti 
bqnid  may  be  separated  from  those  which  sre  rnore  fixed  by  applying  a  degree  at  heat 
aufflcient  to  convert  them  into  vapour,  and  afterward  condeoaing  them,  wbile  thereat 
of  the  substance  subjected  to  distillation  remains  behind. 

STSS.  Di4tillalion  iM  a  prociit  not  tohly  impla/ed  in  Ihe  formation  of  ardtnt  tpirit,  but  la 
applied  to  many  other  purposes,  es  the  obtaining  the  essential  oils  of  vegetables,  arid 

Alt  liqaida  boil,  or  become  converted  into  vapour  at  a  certain  tempenUure  ;  bat  vaii- 
oua  liquids  require  very  different  degreea  of  heat  to  make  them  bcJl ;  thua,  water  boib 
at  313° ;  alcohol  at  176° ;  linseed  oil  at  S00°  ;  and  merour?  at  663°.  Prom  this  it  la 
evident  that,  if  water  and  alcohol  be  mixed  together,  and  put  into  a  vessel  over  the  fire, 
when  the  latter  boibj  the  fbrmer  will  not  be  near  the  boiling  point  The  spirit,  there- 
fore, will  riss  in  vapour  al  174°,  leaving  the  water  behind  -.  and  thus  these  two  substan- 
ces may  be  separated  tnmt  each  other.  But  if  no  contrivance  were  used,  the  vaponr  or 
ateam  of  the  spirit  woaU  escape  into  the  atmosphere  and  be  lost ;  the  method  of  con- 
densing and  collecting  in  a  liquid  form  the  vapour  bo  raised  is,  therefore,  an  eaaential 
part  of  the  art  of  distillation,  and  is  effected  by  a  particular  eonatruetion  of  the  diMilling 

37S8.  Thiapparattu  lliat  luu  bicn  nuut  tuuaUy  impleyed  Itert  for  dtitiUing  it  the  thll,  vid 
alihoagh  there  are  nuay  improvementa  in  this  apparatus,  it  will  be  anOicEent  at  present 
to  describe  Ihe  simplest :  a,  fig.  MS,  is 
a  copper  vessel  called  the  still,  into 
which  the  materials  to  be  distilled  are 
put ;  anj^ose  water  and  spirit  Tba 
still  is  generally  set  or  built  op  in  brlck- 
L  work,  and  a  Ore  is  msde  beneath  it,  as 
the  case  of  a  washing  copper;  t  is 
...e  head  of  Ihe  atill,  which  lakes  off. 
I  When  the  heat  is  ag^lied,  the  spirit  will 
I  boil  at  170°,  as  has  been  stated,  and 
I  will  consequently  rise  in  vaponr ;  and  if 
I  the  head  of  the  atill  were  olT,  this  va- 
'  pour  vrould  escape ;  but  when  the  head 
is  on,  it  is  farced  to  pass  Ihroogh  tbe 
bent  tube,  c.  e,  called  the  teom.'  now 
during  this  passage  through  so  long  a 
distance,  it  would  be  somewhat  cooled, 
and  partly  otmdensed  into  a  liquid,  which  would  drop  oot  at  i ,-  but,  that  this  condensa- 
tion may  go  on  more  rapidly,  and  none  of  the  vapour  escape  ortcondensed,  the  worm  is 
made  to  wind  in  a  spiral  form  many  times  round  in  a  vessel  kept  full  of  cold  water, 
called  the  refrigeratory,  by  which  the  condensation  is  more  complete,  and  all  the  spirit 
raised  in  vapour  by  the  boiler  is  obtained  in  the  receiver,  c,  in  a  pure  state,  the  water 
alone  nmaining  behind  in  the  still. 
SacT.  IT.- 

SuisaoT.  I.— Srdii^. 

,  ._  , J  Oit  dittiUatian  of  mm  <»_,. 

■Mntod  liquor ;  any  splrtta  rnade  from  other  liqnora  tliui  wino  are  inpropcrly  Itrmti 
Imtjy,  Bntbrandyoonaistsnotmerelyofthespiritdrawnfiwnwine;  it  contains  also 
some  water,  and  is  Havonted  by  the  essential  oil  of  Ihe  grape,  which  Ins  been  dissolved 
by  tlie  alo^ol  prodnoed  daring  fermentation.    As  this  essential  oil,  which  risea  witk 
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tte  tfinrit  daring  the  pvocess  of  ditUllhig  it,  is  of  a  more  agreeaUe  tawoat  than  that  of 
nwH  or  of  molasses,  gewiuie  brandy,  possessfivg  this  advantage,  is  yeiy  generally  es- 
teemed above  every  oilMr  distilled  sj^nt 

87S6.  Br^ndif  if  froKted  tmrnU  the  wmtttmiOnea  of  Ewrope^  bot  particalariy  in  France, 
wbere,  however,  the  loodlities  of  the  best  Firelich  brandy  are  extremely  limited.  The 
grapes  most  proper  for  wiiieB  are  not  the  fittest  Ibr  brandy.  All  wines  wiU  yield  a  por* 
(ion  of  this  spirit ;  hut  the  strong,  heavy  wines  are  in  general  preferred^  on  aoconnt  of  the 
^antity  they  give  :  im  general,  however,  brandy  is  never  distilled  from  wines  that  wiU 
&tch  a  good  price,  since  the  profits  from  the  sale  of  these  as  wine  are  mnch  higher  than 
when  rednoed  to  the  state  of  brandy.  The  week  wines  oilen  aflbrd  brandy  of  a  fine  fla- 
voor ;  diose  of  Cognac  and  Andaye,  from  which  some  of  the  finest  brandy  is  made,  are 
the  least  drank  in  France.  The  brandy  eif  Cognac  is  not  less  than  60  per  cent,  better 
than  chat  of  Bordeaax,  though  the  wines  of  the  latter  place  are  soumuch  superior. 

The  brandies  imported  into  this  country  are  chiefly  from  Bordeaux,  Rochelle,  and 
Cognac ;  but  they  are  inferior  to  those  made  in  the  neighbourhood  of  Nantes  and  Poio- 
too,  from  whence  private  femilies  in  Paris,  who  are  very  choice  in  having  the  very  best 
quality  of  the  spirit,  supply  themselves. 

The  brandies  of  Spain,  Portugal,  and  other  wine  countries  of  Europe  are  much  infe- 
rior to  those  of  France  {  bot  those  of  Spain  are  next  in  excellence. 

8726.  Br^mdjf  taries  in  fmdity,  not  only  according  to  the  mode  of  manufacturing  it« 
but  idso  from  the  diflterence  that  exists  in  the  grapes,  together  with  the  soil  and  cli- 
mate ;  and  the  variations  would  be  still  more  considerable  if  every  kind  of  wine  wasi 
used  Ibr  distiOation. 

The  large  proportion  of  small  wines  with  which  they  are  overrun  in  France  accountSi 
for  their  nuAing  such  quantities  of  brandy  more  than  in  any  other  country ;  where  the 
climate  is  warm,  the  grapes  become  sweet,  and  are  often  converted  into  raisins. 

8727.  71^0  genertU  ^node  of  preparing  hrand^f  is  extremely  aimple,  being  nothing  more 
than  a  well-regulated  distillation  of  wine  in  suitable  vessels.  At  the  commencement 
of  the  vintage,  they  collect  all  the  grapes  that  are  not  fit  for  good  wine,  ferment  their 
juices,  and  ostil  them  for  brandy ;  they  also  use  for  this  purpose  all  wines  that  have- 
failed  in  the  making,  although,  if  they  have  Become  at  all  acid,  their  brandy  is  tainted. 

8728.  The  art  ofdittUUUion  imfcur  better  understood  in  France  than  in  any  other  part  or 
the  Continent,  and  hence  one  cause  of  t^e  great  superiority  of  the  brandies  of  that 
oountiy.  There  is  a  great  difference,  however,  in  the  flavour  even  of  French  brandies^ 
according  to  the  wine  that  hat  been  made  use  of,  and  this  is  easily  discriminated  by  good 
)odges«  Much  also  depends  upon  the  care  employed  in  the  distillation,  which  originally 
was  performed  by  means  of  laige  alembics,  bnt  of  late  several  newly-invented  apparatus 
have  superseded  these. 

3729.  The  process  for  nwking  brandy  in  France  is  as  follows  : 

Hm  sifll  is  fiDed  tbrve  puts  with  wine,  And  very  great  attention  in  giren  to  the  management  of  the  Are, 
that  the  Uqnid  may  remain  at  a  uniform  temperature.  A  small  quantity  of  the  proonct  at  the  beginning  of 
the  distiUation  it  weak,  and  not  well  flaTOvred ;  it  is  returned,  therefore,  into  the  stiU ;  what  rises  neit  li  the 
richest  uid  strongest  prodact,  and  has  the  highest  flavoar  of  the  essential  oil  of  the  wine  it  is  pirepared  from ; 
this  is  celled  eon  de  m$  premMfe,  or  brandy  of  the  first  qnality. 

As  the  process  of  distillstian  continnes,  the  brandy  becomes  weaker  and  lees  fiairovrsd ;  the  last  poitione 
being  set  aside  by  the  maaufactnrer,  and  re-distiUed  with  fresh  wine.  The  etrength  is  tried  by  Tahoos  meth- 
ods;  by  the  hydrometer,  by  obserring  the  head,  or  by  potting  a  email  quantity  on  the  heed  or  the  hot  etill  to 
eee  if  it  will  take  iire.  Another  lest  of  strength  ie  by  a  drop  of  oil ;  when  this  sinks,  if  soiTered  to  fell  into  the 
spirit,  the  Utter  is  considered  strong  enough :  this  mode  of  testing  is  called  prcavc  dt  kuiUt  and  indicates  the 
strongest  biandy  that  is  drunk.  When  ill  the  brandy  of  this  strencth  hss  opme  o?vr,  they  put  it  aside,  and 
this  operation  they  styl*  eo^4r  d  la  terpenie,  which  means  to  "  stop  the  worm  ffoa  running."  The  poreet  and 
most  volatile  essential  oil  rising  with  the  flist  product,  what  comes  afkerward  »  not  so  agreeable,  and  of  course 
the  brandy,  being  both  weaker  and  not  of  ao  fine  a  flavour,  is  eoosidersd  as  of  an  inferior  kind,  and  it  called  «•« 
ds  me  eteNMi,  which  is  sometimes  parified  Ij  a  seoood  dietillatioo,  hut  sold  at  a  tower  price. 

ft  is  said  titat  the  Cognac  eeat  to  England  aoarcely  ever  has  the  fine  bouquet  of  the  ibvt  distillation,  becaoee 
in  this  country  the  flarour  and  colour  giv«n  by  bnmed  sugar  is  gjnerdly  prefemd.  Henoe,  for  exporution, 
the  Frunoh  re-distil  the  second  brandy  to  make  it  ttroager,  and  then  fiaYoor  it  for  the  9nghsh  market.  It  m 
said  that  the  flavour  of  the  wine  is  so  distinct  in  the  beet  brandy,  that  persons  in  France  accustomed  to  it  can 
teU  from  the  taste  what  wine  it  has  been  made  from ;  and  the  manufiMturers.  can  at  pleasure  increase  or  di- 
minish the  quantity  of  aroma  by  a  more  rapid  or  slower  distillation. 

In  distilting  from  very  weak  and  poor  wines,  it  is  not  customary  to  put  aside  **  eau  de  vie  premi«re'*  in  the 
first  distination,  but  to  cartr  on  the  process  till  all  the  spirit  it  obtained,  called  peHi*  tmdt  vieyUoA  then  to^ 
etniigtiien  it  by  a  second  dutitUtion.  This  the  mannfactuier  who  wishes  to  axpon  finds  it  meet  pnifitable  to 
do,  in  Older  to  save  the  ezpenae  of  the  casks  and  eerritge  of  a  weaker  brandy.  For  exportation  they  bring  all 
to  the  strength  of  (rou-#ur,  which  in  in  proportion  to  water  sa  eight  hundred  and  forty  to  a  thousand.  Brandy 
bsyond  *'praave  de  hnile"  is  called  eaudtvii  ioMt;  but  it  is  seldom  mide  above  what  they  reckon  twenty^ 
two  degrees  of  strength,  because  all  above  that  pay  nearly  double  duty.  The  beet  Cognac  ie  twenty-one  de- 
greee  ud  three  quarters. 

I7M.  Am  iftfariar  kmd  of  krmdf,  called  eamdsviidt  mare,  it  alto  made  from  the  more  of  grant,  or  the  rea- 
idue  alter  the  juice  has  been  pressed  out  for  making  wine  vinegar,  which  still  retains  enough  uf  the  grape  juice 
to  be  readily  brought  into  fermenution  when  properly  arranged,  and  therefore  it  capable  cf  yielding  afterward 
a  tpirit  by  dialillation ;  bot  the  grape  ttonee,  and  the  reaiaotts  colouring  matter  of  the  fruit,  together  with  the 
laee  of  winO  and  the  scrapings  of  tne  casks,  all  put  into  the  still,  eommnnicate  a  flavour  which  some  consider 
bitterish  and  austere ;  others  call  it  nutty,  and  relish  it.  But  this  inferior  kind  of  brandy  is  twenty  five  of 
thirty  per  cent,  cheaper  than  the  best,  and  is  drunk  only  by  the  lower  dasees  in  Prance ;  this  is  sometimes 
preferred  in  England  and  in  the  north  of  Europe,  where  the  burned  flavour  of  sugar  added  to  it,  though  aMU^ 
nil?  a  blemish,  is  by  some  ooniidered  at  an  indispensable  quality. 

4  R 
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The  best  Cognac  brandy  is  distilled  with  a  Tery  gentle  lieat,  not  sufficient  to  raise  tOQ 
mnch  of  the  essential  oil  of  the  wine ;  the  palest  white  wines  are  chiefly  used.  Com- 
mon French  brandy,  eau  de  vie  ordinaire^  is  made  from  high-coloured  v^hite  wine,  or  imle 
red  wine :  white  wines  give  a  softer  brandy  than  red.  Drimdy  made  in  France  is  often 
sophisticated  by  the  manufacturers,  who  either  put  rectified  malt  or  other  spirit  to  the 
wine  before  distillation,  by  which  the  union  is  more  complete  than  if  added  afterward. 

A  kind  of  brandy  is  also  prepared  in  France  by  distilling  a  spirit  from  other  materials ; 
and  after  getting  rid  of  the  peculiar  aroma,  they  add  a  portion  of  the  best  French  brandy. 
Various  sorts  of  agricultural  produce  are  thus  employed,  as  garden  and  orHianl  fruits, 
honey,  molasses*  corn,  potatoes,  beet  root,  or  any  other  substances  containing  sugar. 
This  in  England  is  prevented  by  the  excise. 

3731.  The  best  French  brandy  is  naturally  free  from  colour ;  it  is  clear  and  transparent 
as  water,  and  in  France  it  is  often  preserved  sO  for  use  by  being  put  into  glass  or  stone 
bottles. 

The  general  opinion  in  England,  that  a  brownish  yellow  colour  belongs  essentially  to 
brandy,  is  erroneous,  and  requires  explanation.  It  had  been  remarked  that  all  the  fine 
foreign  brandies  that  had  an  a^eeable  mellowness  had  also  a  yellow  colour.  The  col- 
our in  this  case  had  really  nothing  to  do  with  their  flavour ;  but  the  same  age  that  was 
necessary  to  give  them  mellowness  gave  also  a  colour  to  the  spirit,  extracted  from  the 
wood  of  the  casks  in  which  it  had  been  kept ;  hence  the  excellence  of  brandies  was  sup- 
posed to  be  connected  with  this  tint.  From  this  circumstance,  great  pains  have  been 
taken  to  colour  brandies  artificially  to  give  them  this  appearance,  which  was  thought  to 
indicate  age,  until  the  English  public  has  become  so  accustomed  to  it,  that  it  is  gener- 
aUy  thought  to  be  essential  to  the  spirit.  Various  substances  are  accordingly  used  by 
French  and  English  dealers  for  colouring  brandies ;  as  burned  sugar,  treacle,  oak  chips* 
logwood,  saffron,  and  terra  japonica.  The  first  three  are  most  employed.  These 
methods  may,  however,  be  all  consider<^d  properly  as  sophistications,  though  not  dele- 
terious. 

3732.  Newly-distiUed  brandy  appears  t«.  contain  a  small  quantity  of  uncombined  acid. 
Chaptal  observes  that  the  thin  or  ill-fermented  wines  contain  much  malic  acid ;  and 
that  these,  when  distilled,  yield  a  spirit  wffich  is  of  a  bad  quality,  some  of  the  acid  hav- 
ing passed  over  in  distillation  at  the  same  time ;  and  such  spirit  has  often  an  empyreu- 
matio  flavour.  The  richest  and  best  brandies  are  freest  from  this  acid,  which  disap- 
pears by  age  from  combining  intimately  with  the  alcohol ;  hence  the  mellowness  of  old 
brandy.  The  union  of  the  vegetable  acids  with  the  spirit  'in  this  natural  way  is  so 
strong,  that  the  compound  bears  the  addition  of  water  in  any  quantity,  without  causing 
a  separation  of  the  two  constituents :  genuine  brandy,  in  which  the  fiery  nature  of  the 
pure  alcohol  is  softened  through  age  by  the  combination  of  acid  and  the  essential  oil  of 
wine  with  other  matters,  is  considered  to  be  less  injurious  to  the  animal  fibre,  and  less 
hurtful  to  the  constitution,  than  pure  malt  spirit.  The  malic  acid  in  the  brandy,  in  fact, 
forms  with  the  alcohol  a  species  of  malic  ether, 

3733.  Spirit  of  wine  was  originally  made  by  distilling  it  from  brandy  ^  and  continues  still 
to  be  prepared  in  this  manner  in  France,  though  with  us  it  is  procured  from  malt  spirit. 

3734.  It  is  important  to  be  getierally  known^  that  what  is  here  called  British  brandy  it 
not,  in  fact,  brandyjlhis  being  the  name  for  the  spirit  distilled  from  wine,  as  we  have 
already  stated.  The  totalled  British  brandy  is  said  to  be  made  chiefly  from  malt  spirit, 
with  the  addkion  of  mineral  ^cids  and  various  flavouring  ingredients,  the  exact  compo- 
sition being  f^t  secret.  It  is  merely  an  imitation  of  brandy,  however  nearly  it  may  resem- 
ble it,  and  ougMt  not  to  be  called  bramay,  if  names  are  to  be  used  for  the  purpose  of  distin- 
guishing differpnt  substances.  . 

S735.  Dr.  Kitokener  r«commtnd»  tran^Rtn  t6  carry  with  tkem,  in  order  to  mix  with  water,  as  a  bevaram 
mach  tafer  than  many  others  thejr  may  meet  with,  eome  bAndv  of  the  fall  strenftb,  which  wid  coat  a  little 
more  than  that  oommonly  eold,  which  ie  neaally  ten  per  cent,  below  proof,  and  which,  he  obaervea,  "  ereftjr 
deBleJlL|>at  off  M  a  fine,  old,  and  mild  ipirit,  thoug^h  really  only  brandy  and  water,  end  attribute  to  age  what 
they  effect  by  aqneoai  adulteration ;  and  ao  obtain,  not  only  the  profit  arieinf  from  aoQing  water  at  the  price 
of  brandy,  bnt  an  extra  earn  for  eo  doing,  as  a  pretended  lemuneration  for  the  immense  loes  of  interaet  oooa- 
simed  by  having  kept  it  till  it  is  so  exceedingly  old  and  mild !" 

3736.  A  mixture  of  eider  and  rectified  smrit  has  been  used  for  imitating  French  brandy, 
with  the  Addition  of  wine  lees.  The  cioer  and  the  spirit  here  will  form  maiic  ether ;  and 
such  a  mixture,  if  nothing  else,  or  at  least  nothing  of  a  deleterious  kind,  were  added, 
would  be  less  objectionable  than  some  others,  not  being  unwholesome ;  this  has  been 
jreconrniended  to  be  employed,  where  the  price  of  French  brandy  is  objectionable,  in 
making  certain  liqueurs. 

8737.  With  respect  to  what  are  sometimes  named  brandy  from  potatoes,  and  brandy  from 
41ruit  of  various  kinds,  it  is  scarcely  necessary  to  mention,  after  what  we  have  said,  that 
-such  names  are  improper,  since  there  can  hebtUone  bravdy,  and  that  is  from  the  grape. 
What  is  distilled  from  other  vegetables  may  be  a  strong  spirit,  but  it  cannot  be  brandy. 
It  is  true,  as  we  have  said,  that  the  pure  alcohol  or  spirit  is  the  same,  from  whatever 
substance  it  is  procured ;  but  the  spirits  we  have  mentioned  have  not  the  flavour  of 
true  brandy,  and  differ  from  it  in  other  respects.    A  close  imitation  can  be  eflbcted  only 


ON  THE  VAftIO0S  BPmiTUOUS  LtaOOftS.  6g8 

\sj  tlie  addition  or\>ther  materials  kept  secret  by  the  maoufacturera,  and  therefbra  not  to 
be  trastcd. 

Among  other  aduUeratiortM  of  brandy,  hot  and  puneent  snbstances,  snch  as  pepper,  gin« 
ger,  capsicum,  6cc.,  are  addeu  for  the  purpose  of  making  the  brandy  have  the  appearance 
of  strength ;  they  may  be  detected  by  evaporating  a  litUe  of  the  suspected  brandy  nearly 
to  dryness,  vdien  the  acrid  and  burning  taste  win  be  sensibly  increased,  if  auch  substan- 
ces have  been  used. 

"STSS.  Rum  it  prepared  from  materials  whkh  are  the  produce  of  the  eugar^^tne,  and  is 
ehiefly  manufactured  in  the  West  Indies.  These  materials  consist  of  iholasses,  or  trea- 
cle, which  is  the  vncrystallizable  sirup  that  remains  after  the  raw  sugar  has  been  formed. 
To  this  are  added  scummings  of  the  hot  cane  juice  from  the  boiling-house,  which  con- 
tains much  of  the  aroma  of  the  cane ;  or  sometimes  raw  cane  juioe  from  canes  expressed 
for  the  purpose ;  likewise  lees  called  Dunder,  consisting  of  the  spent  wash,  or  feculencies 
from  a  former  distillation,  and  which  serve  the  purpose  of  a  ferment,  like  yeast  in  the 
brewing  of  beer ;  for  though  cane  juice  ferments  of  itself  without  yeast,  yet  this  fer- 
mentation would  be  too  slow. 

These  ingredients  undergo  the  process  of  the  vinous  fermentation ;  and  when  the 
spirit  is  thus  formed,  it  is  separated  by  distillation.  The  flavour  peculiar  to  this  spirit, 
Bnd  which  has  rendered  it  famous  in  almost  every  part  of  the  world,  is  derived  from  the 
•  essential  oil  of  the  sugar-cane,  which  is  imparted  during  the  fermentation,  in  conse- 
quence of  the  raw  juice  and  fragments  of  the  cane  wtiicb  are  in  the  wash ;  a  spirit  may 
be  distilled  from  sugar  alone,  fermented,  called  n^r  sptrit,  but  it  is  without  the  flavour 
of  ram.  Great  quantities  of  mm  are  made  in  Jamaica,  Barbadoes,  Antigua,  and  other 
sugar  islands.    The  following  is  the  method  of  making  it : 

when  the  materials  above  mentioned  are  got  together,  they  are  diluted  with  water, 
and  fermented  in  the  usual  manner.  In  Jamaica,  the  proportions  are  generally  six  gal- 
lons of  molasses,  thirty-six  gallons  of  scummings  of  the  sugar  pans,  fifty  gallons  of  dun^ 
der  from  a  former  distillation,  and  eight  gallons  of  water.  If  the  rum  is  required  of  finer 
flavour,  less  of  dunder  is  used,  as  that  contains  a  good  deal  of  empyreumatic  matter. 
When  this  fermentation  is  completed,  which  is  generally  in  about  nine  days,  the  fer- 
mented Uqoor  or  wash  is  pot  into  a  still,  and  the  spirit,  called  Uno  totne«,  is  drawn  off 
until  it  is  no  longer  inflammable.  To  make  this  into  rum  of  Jamaica  proof,  it  undergoes 
a  second  distillation,  in  order  to  concentrate  the  spirit.  Although  the  fermentation  is, 
as  we  have  stated,  chiefly  the  vinous,  yet  so  apt  is  the  cane  juice  to  become  acid,  that 
the  acetous  fermentation  sets  in  slightly,  whence  it  happens  that  the  wash  obtained  has 
often  a  quantity  of  acetic  acid  as  well  as  alcohol.  As  the  heat  of  the  distillation  in- 
creases, the  acid  acts  upon  the  alcohol,  and  distils  over  with  the  spirit,  communicating 
to  it  a  very  disagreeable  flavour  and  odour.  Newly-distilled  rum,  therefore,  has  a  pecu- 
liar bad  taste,  and  is  likewise  extremely  unwholesome,  the  acid,  aa  weU  as  the  essential 
oil,  being  very  deleterious  to  the  nervous  system ;  and  the  intoxicating  power  of  new  rum 
is  much  greater  than  might  be  expected  from  its  proportion  of  alcohol.  In  some  ptfaces, 
the  leaves  of  different  aromatic  plants  are  thrown  into  the  stHl  to  correct  this  flavour; 
bat  time  alone,  and  sufl^bring  the  rum  to  remain  in  the  hogsheads  long  enough,  can 
destroy  the  acidity  or  sharpness  which  it  possesses  when  first  distilled,  and  cause  the 
essential  oil  to  amalgamate  with  the  li(]iior  *,  accordingly,  new  spirit  is  stored  in  wooden 
vessels  until  the  raw  flavour  is  ameliorated ;  and  hence  old  rum  has  a  mildness  and 
richness  of  flavour  not  possessed  by  new,  and  is  always  preferred.  The  wood  itself 
appears  to  act  a  part  in  this  process,  for,  if  put  into  ghiss  or  earthen  vessels,  rum  is  said 
not  to  improve. 

3739.  The  beet  rum  Is  of  a  brown  transparent  colour;  smooth,  mellowed,  oily  tasto ; 
strong  body  and  consistence :  that  of  a  clean,  limpid  colour,  and  hot,  pungent  taste,  is 
either  too  new,  or  has  been  mixed  with  other  spirits.  Jamaica  rum  is  the  fink  in  point  of 
quality ;  the  Leeioard  Island  rum  being  always  inferior  to  it  in  point  of  flavour,  strength, 
and  value :  the  price  of  the  latter  is  usually  twenty  per  cent,  below  that  of  the  former, 
which  occasions  the  Jafaiaica  rum,  it  is  said,  to  be  sometimes  adulterated  by  the  latter. 

3740.  Pineapple  Rum. — ^It  is  customary  in  some  of  the  West  India  ishinds  to  put  sliced 
pineapples  in  puncheons  of  rum,  whi<A  give  the  spirit  the  peculiar  flavour  of  that  fruit. 
Doubie-distilled  rum  is  rum  rectified  to  a  strength  approaching  to  that  of  spirit  of  wine, 
which  is  convenient  for  carriage. 

3741.  Rum  is,  like  all  other  spirits^  not  unfrcquently  "  doctored,"  as  it  is  called.  Bad 
rum  is  made  to  imitate  good  by  the  addition  of  various  ingredients.  Those  additions 
are  kept  secret,  but  are  mentioned  in  books  devoted  to  the  purpose  of  exposing  such 
frauds  ;  as  **  Shannon  on  Brewing  and  Distilling,**  **  Wine  and  Spirit  Adulterators  Un- 
masked," &,c. 

3742.  In  France  they  make  a  sort  of  rum  from  the  molasses  which  remains  after  the 
making  of  beet-root  sugar ;  but  the  spirit  from  molasses  alone  has  not  the  proper  flft- 
▼otir  of  mm,  proving  that  this  flavour  is  derived  from  the  essential  oil  of  the  cane  exiat- 
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ing  in  the  cane  juice,  and  which  is  dissipated  by  the  heat  employed  in  procnri^  _ 
ses.  It  is  said  that  a  good  deal  of  spirit  is  made  in  this  coantry  from, molasses  of 
sugar  by  the  distillers  for  purposes  of  adulteration. 

SuBsacT.  3. — Ccm^  or  Malt  Spirit. 

3743.  VariouB  kinds  of  ardent  spirits  are  produced  from  grain  m  dijferemi  parts  sf  tk 
world ;  but  we  propose  to  consider  here  only  such  as  are  made  in  this  country. 

When  ardent  spirit  is  prepared  from  grain,  the  first  part  of  the  process  is  nearly  the 
same  as  in  brewing :  the  malt  is  mashed  and  fermented  for  the  purpose  of  producing  the 
alcohol,  only  it  is  not  hopped ;  the  prodoee  being,  in  fact,  a  kind  of  unbopped  ale,  and 
irom  this  the  spirit  is  to  be  separated  by  distillation. 

3744.  In  Britain  the  distillers  do  not  hrew  eniirdy  from  pwre  mdt ;  tb^  use  chiefly  raw 
grain,  which  sayes  the  expense  of  malting.  The  proportion  of  malt  usually  raries  from 
as  little  as  one  tenth  part  of  the  raw  grain  to  one  half  of  malt.  The  act  ef  Furliament 
proTidea  for  the  using  of  malt  or  raw  grain,  and  leaves  it  at  the  discretion  of  the  distiller 
to  use  either,  on  giving  proper  notice  of  his  intention  to  that  efibct.  But  every  distiller 
is  obliged  to  use  at  least  one  fourth  of  malt,  or  pay  duty  to  that  amount  This  mixture 
is  ground ;  then  the  grist  is  infused  with  water  at  a  heat  of  about  146^,  which  is  consid- 
erably lower  than  that  of  the  water  used  by  the  brewer,  as  there  is  more  risk  of  setting 
with  unmalted  grain ;  and,  for  the  same  reason,  more  agitation  is  used  in  mashing. 

3745.  TlM^st  process,  however ,  differs  from  brewing  in  some  imporlant  vmrtieaiMrs :  in 
the  latter,  it  is  not  desirable  to  carry  the  fermentation  as  far  as  possible,  ror  the  reasons 
which  we  stated  when  treating  on  brewing ;  but  in  distilling  spirits,  they  endeavour  to 
carry  the  fermentation  to  the  utmost  limit,  and  decompose  Uie  whole  of  the  saccharine 
matter,  in  order  to  obtain  all  the  spirit  they  can,  the  quantity  of  this  being  just  in  pro- 
portion to  the  decomposition. 

3746.  The  wort  is  drawn  off  and  cooled  in  ths  usual  way,  and  fresh  water  poured  on  to 
exhaust  the  grain.  The  wort  thus  formed  is  not  so  transparent  as  that  from  mak,  but 
its  taate  is  nearly  as  sweet.  It  would  appear,  therefore,  that  the  starch  in  the  raw  grain 
undergoes  a  certain  change  during  the  mashing,  and  is  brought  towards  the  state  of  sac- 
charine matter  as  if  it  had  been  malted ;  a  curious  fact  which  was  first  discovered  by 
the  distiUers.  The  wort  is  then  put  into  the  fermenting  tun  at  a  low  temperature,  vary- 
ing from  55°  to  70°,  accprding  to  the  quantity,  the  season,  the  goodness  of  the  yeaat, 
and  the  skill  of  the  distiller.  Here  it  is  mixed  successively  with  considerable  portions 
of  the  best  yeast  that  can  be  procured  from  a  previous  fermentation  of  the  same  kind, 
and  the  fermentation  is  urged  as  far  as  it  can  be  made  to  go  without  danger  of  acetifi. 
cation.  This  process  generally  lasts  about  ten  days,  and  the  temperature  rises  usually 
to  between  90°  and  100°,  and  sometimes  higher. 

3747.  By  this  fermentaiion  the  saccharine  matter  is  ccneerled  into  aUohelf  and  the  liquor 
which  is  produced  is  what  the  distillers  call  tM<A.  This  wash  is  now  put  into  the  still, 
and  the  produce  of  the  distillation  is  a  very  weak  and  foul  spirit,  called  singlings,  or,  by 
some,  Uns  winesf  or  spirits  of  the  first  extraction.  These  low  wines  are  re-distilled,  or, 
as  it  is  called,  doubled ;  what  comes  oyer  first  is  a  very  fieiy  spirit,  tolerably  pure,  called 
first  shot ;  the  part  which  comes  afterward  is  called  malt  spirit,  which  is  ritghtly  impreg- 
nated with  the  essential  oil  of  the  barley,  and  is  received  till  its  gravity  diminishes  to  a 
certain  degree,  and  it  begins  to  acquire  an  ill  taste  and  smell.  What  comes  over  after- 
ward, and  whieh  is  toe  strong  of  the  essential  oil  of  the  grain,  is  called/otnly ;  and  this 
is  mixed  with  low  wines,  and  rectified  or  submitted  to  a  aecond  distillation.  The  lower 
the  heat,  the  purer  will  be  the  spirit  that  comes  oyer,  and  the  more  certainly  will  the  fetid 
essential  oil  be  left  behind  in  the  water.  The  grains  and  the  liquor  which  remain  in  the 
still  after  the  singlings,  or  low  wines,  have  been  drawn  oW  are  called  still  bottoms,  and 
are  used  to  feed  pigs,  vriiich,  on  that  aceount,  are  often  kept  by  distiUers. 

3748«  is  disiiUing,  it  is  an  object  of  economy  to  ascertain  what  substances  will  afford  As 
most  spirit  ta  proportion  to  its  price.  Barley  appears  to  produce  less  spirit  than  wheat ; 
and  if  three  parts  of  raw  wheat  be  mixed  with  one  of  nuUted  bariey,  the  produce  is  said 
to  be  particulariy  fine.  This  is  the  practice  of  the  distillers  in  Holland  in  making  the 
best  Geneva;  but  in  England  they  are  prohibited  from  using 'more  than  one  part  of 
wheat  to  two  of  other  grain.  Rye,  however,  affords  more  spirit  than  wheat.  In  Scot- 
land it  is  the  practice  to  use  one  part  of  malted  to  from  four  to  nine  parts  of  unmalted 
giaia. 

It  is  reckoned  that  it  requires  a  hundred  gallons  of  malt  wash  to  produce  twenty  of 
spirit  thai  contains  sixty  parts  of  alcohol  and  fifty  of  water. 

8740.  The  weU-known  whiskey  is  distilled  from  a  fermented  Uqiuir,  or  wash,  made  from  malt, 
or  maU  and-  raw  grain,  either  bariey  or  oats,  wheat  is  sometimes  used,  but  its  high 
price  in  general  limits  its  distillation.  The  peculiar  flavour  of  Scotch  and  Irish  whis- 
key has  generally  been  supposed  to  be  owing  to  the  malt  having  been  dried  by  turf:  thif 
does  not,  however,  appear  to  be  the  case,  since  Mr.  Donovan  states  that  he  was  informed 
by  an  Irish  distiller  of  the  famous  '*  Potteen  whiskey,"  that  the  flavour  was  the  same, 
whether  the  realt  was  made  with  turf  or  coal. 
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TlMre  can  be  little  deubt  tbet  this  ilavoar  is  produced  hy  cMeotial  oil  {irodaoed  doriQA 
distillation,  which  combioee  with  the  alcohol  in  making  the  wash,  and  which  risen  with 
the  spirit  in  distilling  with  a  low  heat.  This  essential  oil  was  obtained  in  small  quanti- 
tiee,  and  mentiened  hmg  ago  by  Dr.  Thomson,  of  Glasgow,  and  lately  a  method  has  been 
Iband  oat  of  procuring  it  by  an  easy  prooess ;  it  is  extremely  pungent,  and  a  small  drop 
is  sofficient  to  impregnate  a  large  quantity  of  pure  spirit  with  the  precise  odour  and  fla- 
vour of  whiskey.  The  production  of  this  essential  oil  is  completely  prevented  in  the 
fermentation  of  beer  by  the  presence  of  the  volatile  oil  of  the  hops. 

3760.  To  make  yduske^,  a  wash  is  made  by  fermenting  the  materials  mentioned  above ; 
this  is  distilled,  and  the  spirit  first  obtained,  or  the  low  wines,  are  weak.  They  are  re- 
distilled, and  the  spirit  so  procured  is  whiskey,  the  strength  of  which  is  then  about 
twenty-five  per  cent,  above  proof.  Several  places  in  Scotland  and  Ireland  have  been 
long  celebrated  for  their  superiority  in  the  manufacture  of  this  potent  liquor.  Dr. 
lliomsott  observes  (Sup.  Encyc.  Brit.)  that  Lowland  Scotch  distillers  use  porter  yeast 
in  the  fermenting  of  their  wa&,  which  gives  a  bad  flavour  to  their  whiskey ;  and  that 
one  cause  of  the  superiority  of  the  Highland  whiskey  (which  has  been  termed  "  mount- 
ain dew'*)  is,  that  the  distiUers  there,  particulariy  the  smugglers,  have  not  the  means  of 
procuring  porter  yeast  from  London.  In  Scotland  and  Ireland,  much  of  the  spirit  pro- 
duced by  the  distiller  is  consumed  in  the  state  of  whiskey,  and  there  are  bat  compara- 
tively few  rectifiers  in  those  countries ;  but  much  also  is  sent  to  London  to  be  made 
into  gin. 

SossaoT.  4. — Spiriifiromvmnmu  VegttabU  SuisUaicu. 

8751.  Spirit  from  Potatoes. — ^In  some  parts  of  the  Continent  a  great  deal  of  spirit  is 
di^illed  from  potatoes  :  these  form  an  excellent  material  for  this  purpose,  as  they  con- 
tain aboat  five  per  cent,  of  starch.  There  are  two  methods  of  performing  this :  one  is 
to  convert  potato  starch  into  sugar,  and  then  to  ferment  the  sugar,  and  mstil  from  the 
fermented  liquor ;  the  other  process  is  to  procure  the  spirit  trom  the  potatoes  without 
mddng  starch. 

,  3753.  For  the  first  method,  the  following  process  has  been  employed :  75  gsUons  ot 
water  are  pat  into  a  fermenting  vat  lined  with  lead,  and  capable  of  holding  860  gallons. 
The  water  is  heated  by  means  of  steam  to  176^.  In  another  vessel,  also  lined  with  lead; 
3  cwt  of  potato  starch,  6  cwt  of  water,  and  0  lbs.  of  oil  of  vitriol  are  mixed,  and  the 
whole  poured  into  the  first  vessel,  the  heat  being  carefully  maintained.  In  abovt  mx 
hours  the  starch  will  be  converted  into  sugar.  To  get  rid  of  ibe  acid,  20  lbs.  of  whiting 
are  added  to  neutralice  it ;  the  saccharine  liquor  is  then  drawn  ofl!;  fenhented  with  yeast, 
and  the  spirit  distilled  from  it. 

St98.  For  the  tecoDd  metliod,  the  potatoM  wn  fleamed,  bniMed  into  tha  oUto  of  pulp,  and  ikrown  iitto  «  tub 
with  water  of  Ibo  tewponton  of  VP,  in  A»  piDpofftiOtt  of  416  Uw.  of  whUv  to  vwj  100  Un.  of  pottttwo ;  tho 
wholo  oMMt  tkoB  bo  iofbiod  to  fonnoat.    While  this  io  going  ca,  )1  Uw.  of  qmlt  in  a  ftato  of  fMrmontatian  an 


added,  aad  the  whole  fermented  together. 

As  potato  jaioe  eontatne  a  enmll  quantity  of  tartaric  aeidj-a  littfe  potaeh  made  oanstic  must  be  added  to  neu- 
tnliae  the  add ;  and  it  also  Miree  to  dioeelTa  the  ^bominooa  matter  that  had  been  ooagnlatod  by  tho  beat, 
and  thna  gire  eomplete  flnidity  lo  the  maoi.  A.bout  half  a  poosd  of  potaeh  la  anfficient  |dr  every  100  Ibe.  of 
potatoes.    The  fiBrmeatation  Bnithei  in  about  from  48  to  60  hour*,  when  a  spirituous  odour  will  be  peroeived. 

This  fermented  mass  is  now  passed  through  a  sieTo  to  separate  the  pulp  oi^tfae  potatoes^  and  the  liquor  is  put 
into  the  stiU.  The  tpirit  aiRwded  by  distiUaftion  will  be  ia  the  praportion  of  8  Frsncdi  pmis  of  nirit  for  every 
100  lbs.  of  potatoes ;  aad  the  straigth  of  the  spirit  will  be  s«oh  that  it  willoontain  30  par  oent.of  pure  aioohoi. 
It  is  found  that  ^  bodiek  of  potatoee  affoxd  as  much  spirit  sa  one  bushel  of  malt ;  or  SB  owt.  of  poutoes  and 
SOOnllona  of  malt  will  yield  about  SS5  gallons  of  spirit. 

The  peonliar  tMte  of  potato  spirit  ia  remornd  by  reolifring  it  with  chloride  of  lims,  about  sn  onaoe  to  aaoh 
ten  gattons  of  spirit ;  bat  roots  and  oarrota  nized  with  the  potatoes  iro^vove  Om  Havour  of  the.  spirit.  Sosm 
add  aniseed  or  other  flavouring  ingiedients.    As  potatoes  pass  readily  into  the  acetous  fermentstioa,  the  pro- 


requires  to  be  OHiducted  with  great  oare. 
37M.  A  faiewery  and  distillery  are  common  accompaniments  of  brining  astabHdyneals  in  Gamma^  and 
Norway ;  the  frnHm  Aere  pn>duee  spirit  from  potatoss  as  wall  as  from  barley,  lor  thair  own  nae  and  that  of 
their  servants  and  labourers.  We  oanbss,  we  do  not  wish  to  see  this  example  fi^lowM  in  this  country,  con 
ceiving  spirits  less  wholesome  than  beer.  In  Fiance  there  are  large  manufhctories  for  making  sugar  fm  p^- 
tatoea,  and  for  middng  spirit  from  the  eogar.  Jt  must  be  obeerved  that  our  laws  do  not  permit  the  distiUatiaB 
«f  spirit  fitm  potatoee. 

8766.  Birch  Spirit. — ^The  sap  of  several  trees  contains  sufficient  saccharine  matter  to 
yield  a  spirit  The  Swedes  make  a  kind  of  strong  spirit  fr^m  the  jaice  of  the  birch,  by 
fermentation  and  distfflation ;  and  the  ash  is  employed  for  the  same  purpose  ia  northern 
eonntries. 

8756.  Pemeh  BrMiy. — A  great  deal  of  this  90<aSM  spirit  is  made  in  America,  both 
Sonth  aad  North ;  and  likewise  in  Persia,  where  this  fruit  grows  in  abundance.  The 
prooess  is  the  same  as  tiiat  employed  in  making  spirit  ftom  cherries. 

8767.  Cnfcr  fi^tne.— This  is  oecasionsUy  distilled  in  Devonshire  from  the  lees  of  ci- 
der ;  but  the  flavour  of  the  spirit  is  not  to  be  commended.  It  may,  however,  be  BBOoh 
improved  ^  carefill  rectification,  and  has  been  made  to  imikake  brandy  by  means  of  aome 
additions. 


S706.  Aiir«/re« factfvothasbemi  made  in  tha  foUowfag  nanaor:  Prsoove aqvantityof  the  same  bast 
nets  that  is  amplflffed  for  the  mannfaofewrs  of  sugar ;  wash  than  well,  and  boil  them  in  steam ;  nmsh  them  ia 


two  thiids  of  their  weight  of  boiling  water,  aad  add  a  thirtieth  of  iheir  weight  of  ground  malt.    Mia  this  well 
together,  and  leave  the  whole  in  a  covered  vessel  for  three  houis ;  strain  it  through  a  wire  sieve  having  the 
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iMthea  on«  tUrd  of  an  inch  •qnare.  When  the  CevpeTatnre  has  fallen  to  77^,  add  tJhtf  proper  qoufltf  ^t^mm, 
and  ferment  in  a  oorered  tan.  The  fermentation  will  be  finiahed  in  fire  or  aix  days,  aqd  the  wneh  ia  raen  t» 
be  pat  into  a  still  and  the  spirit  drawn  off.  A  handred  Ibsc  of  beet  root  will  affi>rd  ten  or  tweWe  Ibe.  of  praoi 
spirits. 

3790.  Spirits  eem  be  tnadefnm  variowt  other  vegetMe  subetmneest  as  earaota^  KOoaeberriea,  the  service  beny, 
horse-cbestnnts,  CTen  some  kinds  of  sweet  grass,  any  Tegetables,  in  fact,  whidir  ontain  sognr  v  bat  they  ara 
not  impoitaut  eaongh  to  deaerre  pavtienUr  description. 

9UB8ECT.  &.— i4rrfldfc. 

3760.  Arrack  is  the  Bast  Indian  name  for  all  ardent  spirits,  and  it  is  made  there  fronr 
various  materials.  One  kind  of  arrack  is  distilTed  from  rice ;  another  is  made  from  the 
juice  of  Tarious  species  of  palm ;  a  third  from  both  these  mixed ;  and  another  from  mo- 
lasses and  mowah,  a  kind  of  sweet  berry. 

3761.  In  making  arrack  from  rice,  the  grain  called  ketan,  or  glutinous  rice,  iis  used  by 
the  natives ;  it  is  boiled,  and  having  a  ferment  added^  called  rasi,  it  ja  exposed  in  open 
tubs  till  fermentation  takes  place,  when  the  liquor  is  put  into  earthen  vessels,  and  kept 
buried  in  the  earth  for  some  months  to  check  the  fermentation.  Large  qaan titles  of  ar- 
rack are  made  in  Batavia,  where  molasses  and  toddy  are  mixed  with  the  rice  before  it 
is  fermented ;  after  fermentation  the  liquor  is  distilled,  and  the  spirit  thus  produced  is 
the  best  arrack. 

3762.  Arrack  from  the  juice  of  the  palm  is  made  in  the  following  manner:  The  speciev 
of  palm  from  which  the  juice  is  obtained  are  the  Borassus  fteA^ifofmds,  Cocos  nucifera^ 
or  cocoanut-tree,  or  the  date-tree.  The  juice,  when  fresh  drawn  from  an  incision  made 
in  the  stem,  is  a  sweet,  cooling;  and  wholesmne  beverage,  called  foiUy,  and  by  the  na- 
tives tan.  It  contains  mueh  sugar,  which,  when  separated  by  boiling,  is  called  jaggery. 
The  sap  in  its  natural  state  is  brought  to  market  ia  large  quantities^  but  it  becomes  sour 
in  three  or  four  days.  When  fermented  into  an  intoxicating  liquor,  it  afSsrds  one  of  the 
best  kinds  of  Indian  arrack  by  distillatioo.  The  tree»  from  which  the  toddy  is  obtained 
are  mA  suffered  to  bear  any  fruit.  There  are  two  ways  of  obtaining  the  toddy.  One 
method  is  this :  The  person  provides  himself  with  a  sufficient  number  of  small  eahhen 
pots,  resemUing  in  form  our  glass  boitles ;  be  fastens  several  of  these  to  bis  girdle^  o{ 
to  a  belt  across  bis  shoulders,  and  climbs  up  the  tall  trunk  of  the  Qocea-tree^  or  other 
palm.  Having  reached  the  top  of  the  tree^  where  the  large  leaves  form  a  great  bunchy 
be  cuts  off  with  a  knife  the  small  buds  or  monthly  shoots  from  which  the  fruit  would  be 
produced,  and  applies  immediately  to  the  wound  one  of  his  bottles,  which  he  fastens  on 
with  a  string.  In  this  manner  he  proceeds  till  be  has  fixed  the  whole  number  of  bottles 
in  his  girdle,  which  serve  to  receive  the  juice  that  flows  out.  This  operation  is  gener- 
aDy  performed  in  the  evening,  a  greater  quantity  of  juice  flowing  from  the  tree  in  tb« 
night  than  during  the  day.  Another  method  is  to  make  a  perforation  in  the  trunk  of  the 
tree,  wbic^  is  kept  plugged  up,  unless  when  the  gatherers  are  about  to  collect  the  sap-. 
When  put  into  vessels  and  kept  out  of  the  sun,  the  toddy  undergoes  the  vinous  ferment- 
ation, and  is  fit  for  distilling  into  arrack ;  but  if  it  be  exposed  to  the  sun,  it  passes  into 
the  acetous  fermentation,  luid  is  changed  into  vinegar. 

3763.  The  best  arrack  is  the  Batamany  called  knap ;  next  is  the  Madras :  the  Goa  and 
Columbo  are  inferior.  The  common  Pariah  arrack  is  often  made  from  jaggery,  render- 
ed more  intoxicating  by  hemp  leaves,  the  juice  of  stramonium,  and  poppy  heads,  and  ia 
dangerous  to  Europeans.  The  consumption  of  arrack  in  India  is  very  considerable,  al- 
though the  Hindoos,  as  well  as  the  Mohammedans,  are  forbidden  by  their  religions  to  use 
ardent  spirits.  Besides  arrack,  the  natives  of  India  distil  intoxicating  liquors  from,  va- 
rious plants ;  one  made  from  the  date^pahn  is  of  great  antiquity :  Herodotus  mentions 
it  as  one  of  the  principal  articles  of  commerce  in  Bkbylonia. 

A  very  bad  imitation  of  arracky  made  out  of  rum,  is  recommended  by  Dr.  Kitchener,  in 
his  "  Cook's  Oraclp"  (p.  497),  under  the  name  of  "  moek  arrack^  "  Dissolve  two  scru- 
ples of  flowers  of  benjamin  (benzoic  acid)  in  a  quart  of  good  rum,  and  it  will  imme- 
diately impart  to  it  the  inviting  fragrance  of  *  VauxhaU  nectar.'  *'  Whether  "  VauxhaU 
nectar**  was  so  composed,  we  have  no  means  of  determining. 

SuBSECT.  6. — Proof  Spirit. 

The  mode  of  judging  of  the  strength  of  spirituous  liquors  by  the  taste  is  not  always 
to  be  depended  upon,  as  a  false  appearance  of  strength  is  sometimes  given  to  a  weak 
liquor  by  the  infusion  of  aerid  and  pungent  sobstanees. 

3764.  By  the  excise  laves  at  vrescnt  existing  in  the  British  islands,  a  duty  is  paid  em 
spirituous  liquors,  such  as  brandy,  rum,  arrack,  gin,  whiskey,  &c.,  in  proportion  to  theii 
strength ;  and  the  strength  of  these  liqiters  depends  upon  the  quantity  of  akohol  which  they 
eontaitn. 

Pure  spirit,  or  alcohol,  is  considerably  lighter  than  water ;  a  mixture  of  alcohol  and 
water  will,  of  course,  be  lighter  than  water  alone ;  from  which  it  is  evident  that  the 
Boore  alcohol  any  liquor  contains  the  lighter  it  must  be.  Hence,  the  quantity  of  alcohol 
in  a  mixture  of  it  with  water,  or,  in  other  words,  its  strength,  may  be  determined  by  it* 
comparative  weight  or  specific  ©ravity.  •  See  Alcohol  in  "Fermentation,"  Book  VIH.» 
Chap.  n. 
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8785.  In  order  to  compote  ihe  degrees  of  etrengik  of  iMorunu  kinds  of  epiritf  the  excise 
has  established  one  degree  of  strength  as  a  legal  standard,  and  this  they  call  proof  or 
proof  spirit.  *'  This  liquor  (not  being  s]urit  sweetened,  or  having  any  ingredient  dis- 
solved in  it  to  defeat  the  strength  thereof),  at  the  temperature  of  61°  Fahrenheit, 
weighs  exactly  12-I3th8  of  an  equal  measure  of  distilled  water."  Its  specific  gravity 
is  -930. 

3766.  7^  strength  of  spirituous  liquors,  when  greater  or  less  than  this,  is  said  to  be 
adove  or  below  proof;  and,  m  the  latter  case,  is  estimated  by  the  quantity  of  water  which 
would  be  necessary  to  bring  the  spirit  up  to  the  weight  of  proof 

3767.  As  it  is  necessary  to  have  an  accurate  mode  of  asoertaining  the  strength  of  spifits, 
particularly  in  case  of  purchasing  a  large  quantity,  various  means  have  Been  resorted 
to  to  determine  this.  The  most  accurate  mode,  and  the  only  one  to  be  depended  upon, 
is  by  the  instrument  called  the  hydrometer,  which  ascertains  the  specific  gravity  of  the 
liquid. 

3708.  Th»  kffdromeier  la  »  boUow  ball  with  w«ighu  Axed  to  a  tteui,  wbioh  tinks  deepest  in  the  lighteit  fluid  . 
therefore  the  etrength  of  the  liquor  may  be  determined  by  the  depth  to  which  the  stem  Binks.  A  mark  is  fixed 
oa  the  stem  for  the  depth  to  which  it  will  sink  in  proof  spirits ;  all  spirits  in  which  it  sinks  deeper  are  over 
proof,  and  those  in  which  it  sinks  less  are  beUm  proof:  by  the  divisions  in  the  stem,  together  with  the  weirhts 
emplojred,  the  exact  degree  of  strangth  may  be  ascertained.  This  is  the  method  prescribed  by  the  excise  Uws 
for  trying  the  strength  of  liqnon. 

There  are  severaT hydrometers,  varying  somewhat  in  form  ;  but  Sykes^s  hydrometer  is  that  nsed  by  the  ex 
cue.  T^is  method  of  asoertaining  the  ^j^ngth  of  liquors  reqniree  some  precautions  in  nsing  the  instrument. 
The  difierenee  of  tempenuure  materially  affects  the  specific  gravity  of  the  fluids ;  therefore  a  thennometer  is 
also  employed  to  discover  this  at  the  time  the  hydrometer  is  used.  But,  to  avoid  the  complicated  calculations 
that  would  be  necessary  for  this  and  other  allowances  to  be  made,  tables  are  constructea,  which  renders  the 
bosinees  very  simple  to  the  excise  officer.  He  has  only  to  put  his  hydrometer  mto  the  liquor,  observe  certain 
awrks,  and  also  try  tho  temperature  with  his  theimometer ;  then  from  these  observations,  by  means  of  rules 
Uud  down  for  him,  and  his  printed*  tables,  he  readily  finds  the  strength  of  the  spirit.  The  convenience  and 
utility  of  this  mode  are  incalculable  ;  and  to  illustrate  it,  Dr.  Amott  relates  an  interesting  anecdote.  "A 
shopkeeper  in  China  sold  to  the  purser  of  a  ship  acfnantity  of  distilled  spirit  according  to  a  sample  shown ;  but 
not  standing  in  awe  of  conadence,  he  afterward,  in  the  privity  of  his  storehoose,  added  a  certain  quantity  ot 
water  to  esich  cask.  The  spirit  having  been  delivered  on  boanl,  and  tried  by  the  hydrometer,  was  diacovered 
to  be  wanting  in  strength.  When  the  vender  was  charged  with  the  intended  fraud,  he  at  first  denied  it,  for 
he  knew  of  no  human  means  which  could  have  made  the  diecovery ;  but  on  the  exact  quantity  of  water  which 
had  been  mixed  being  specified,  a  superstitious  dread  aeiaed  him,  and  having  confessed  his  roguery,  he  made 
ample  amends.  On  the  instrument  of  his  detection  being  afterward  shown  to  him,  he  offered  any  price  foer 
what  he  foresaw  might  be  turned  to  great  account  in  his  trade.^ 

3769.  In  purchasing  large  quantities  of  spirits  of  any  kind,  the  hydrometer  should  al- 
ways be  employed ;  but  other  methods  less  scientific  have  been,  and  still  are  resorted 
to  on  common  occasions  for  trying  the  strength,  when  no  hydrometer  is  at  hand.  The 
most  usual  is  what  is  called  the  Bead  proof,  the  mode  of  examination  by  which  is  as 
follows :  Take  a  long  vial,  fill  it  half  way  with  the  common  malt  spirit,  and  give  it  a 
smart  stroke  by  its  bottom  against  the  palm  of  the  hand ;  there  will  then  appear  on  the 
surface  a  chaplet  or  crown  of  bubbles,  which  will  go  off  again  in  a  peculiar  manner^} 
that  is,  first  remaining  a  while,  and  then  going  off  by  degrees,  without  breaking  into 
smaller  bubbles,  or  swelling  into  larger.  If  the  bubbles  raised  in  any  spirits  are  larger 
than  those  on  proof  spirits,  and  go  off  more  suddenly,  then  the  liquid  is  concluded  to  be 
abooe  proof;  if  the  bobbles  are  smaller  than  those  on  proof  spirit,  and  go  off  quicker  or 
fainter,  the  liquid  is  thought  to  be  below  proof  This  test  is  very  liable  to  be  fallacious, 
though  experienced  dealers  depend  much  upon  it ;  but  some  of  those  who  sell  spirits 
know  how  to  add  certain  substances  to  what  is  below  proof,  so  as  to  show  the  same 
bead  as  that  which  is  full  proof;  and  as  an  instance  how  daringly  such  impositions  are 
practised,  we  find^  in  a  well-known  work  on  distilling,  distinct  and  express  instructions 
how  to  deceive  the  purchaser. 

3770.  The  original  mode  of  determining  the  strength  of  spirits,  whence'lhe  term  "  proof 
was  derived,  was  by  pouring  some  of  the  spirit  upon  gunpowder,  and  setting  fire  to  it. 
If,  at  the  end  of  the  combustion,  the  flame  of  the  spirit  fired  the  gunpowder,  it  was  said 
to  be  proof;  on  the  contrary,  if  the  gunpowder  did  not  take  fire  through  the  spirit  hav- 
ing too  much  water,^  the  spirit  was  considered  as  below  proof  This  method  is  very  in- 
accurate. 

8771.  For  ordinary  purposes,  the  relative  strength  of  spirits  may  be  known  by  weighing 
the  sample  to  be  tned  in  a  vial  capable  of  holding  exactly  600  grains  of  water.  An 
equal  bulk  of  rectified  spirits  weighs  418  grains,  and  of  proof  spirit,  466 ;  henoe  the  num- 
ber of  grains  above  or  below  these  sums  will  indicate  the  relative  strength  of  the  spirit. 
Rectified  spirits  have  a  specific  gravity  of -836,  and  proof  spirit  of -930 ;  so  that  in  strength, 
nine  of  the  former  are  nearly  equal  to  ten  of  the  latter.  French  brandy  is  about  the  same 
strength  as  proof  spirit ;  Scotch  whiskey  has  64^  of  water ;  Irish  whiskey  about  63*4 ; 
rum,  63*68  ;  gin,  51 -d. 

8772.  The  most  exact  of  all  methods  of  determining  the  strength  e^  spirits  is  by  distillar 
tion ;  rectifying  it  up  to  alcohol,  and  ascertaining  how  much  alcohol  there  is  in  a  given 
quantity ;  but  though  liable  to  no  error,  this  is  too  tedious  to  come  into  common  use. 

Proof  spirit  contains  about  equal  parts  water  and  rectified  spirit ;  rectified  spirit  ol 
moderate  strength  has  generally  about  35  per  cent,  of  water ;  and  alcohol  is  all  spirit. 
Proof  spirit  cannot^  like  rectified  spirit  or  spirits  of  wine,  he  used  for  burning  in  lamps 
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nor  for  diasdTiDg  resluB,  nor  for  maJuDg  Taniish,  and  nany  tincCores,  not  befiog'iiram 
enough. 

S773.  WhtmtfiHiit  Mstf  to  ft*  •w  to  tftrw  opar^rv^,  itb  nMvrt  Umc  mw  gallon  of  wmtor  tdM  to  ttort* 
nUooi  of  •pints  will  redae*  it  to  |iroof ;  oa  Um  oootniy,  om  in  three  vador  proof  rigBifteo  thnt  in  thioo  giA 
Mno  of  that  tpiht  there  is  ooatainod  ona  gallon  of  water,  ai|d  the  remaining  two  gallons  are'] ' — •-•- 


SuBSBCT.  7. — Rectification  of  Spirit*, 

3774.  We  have  shown  that  the  object  of  the  distiller  is  to  proaire  fro»  fermented  H- 
qaors  all  the  pure  spirit  which  they  contain ;  and  we  have  stated  that  alt  spirits  are  the 
produce  of  fermentation  only,  and  that  when  rendered  perfectly  pm-e  they  are  of  the  same 
nature,  from  whatever  source  they  have  been  derived,  whether  from  wine,  malt,  sugar, 
potatoes,  &c.  But  they  are  never  obtained  in  a  pure  state  in  the  first  distillation  ;  in- 
dependently of  the  water  with  which  they  are  diluted,  they  contain  other  impurities. 
Brandy  made  from  wine  has  a  peculiar  essential  oil,  derived  Irom  the  grape,  with  some 
acid,  dec. ;  rum  is  impregnated  wi^i  another  essential  oil  from  the  sugar-cane;  together 
with  other  impurities ;  malt  liquor  has  the  easential  oil  of  barley  ;  in  short,  every  spirit 
when  first  procured  will  have  some  impregnation  of  an  essentiaf  off,  and  some  other 
substances  in  small  quantity,  but  sufficient  to  communicate  a  peculiar  flavour ;  and  this,, 
independently  of  the  strength,  constitutes  the  difference  between  one  spiritious  liquoi 
and  another. 

8776.  The  business  of  the  rectifier  is  to  deprive  the  spint  of  the  water,  essentia^  oil,  and 
other  impurities,  which  process  is  called  reetification.  It  is  extremely  desiraMe  to  have 
a  pure  flavourless  spirit,  for  various  purposes ;  as,  for  instance,  in  the  case  ik  making 
perfumed  essences  ;  for  if  the  spirit  in  which  the  odoriferous  oil  ia  dissolved  has  in  it- 
self any  peculiar  odotur,  the  perfume  will  be  less  perfect.  It  is  afeo  necessary  to  have 
a  spirit  as  f)ree  as  possible  from  peculiar  flavour,  when,  as  in  the  case  of  compound  spir- 
its, such  as  gin  and  cordials,  certain  flavours  are  to  be  imparted :  hence  rectifiers  have 
had  recourse  to  various  expedients,  and  a  great  deal  of  their  knowledge  is  kept  secret. 

It  is  veiy  important  that  in  the  first  distillation,  particulariy  from  malt  or  barley,  the 
spirit  should  be  drawn  with  a  gentle  fire,  by  which  means  great  part  of  the  essential  oil 
will  be  prevented  from  riaing  and  mixing  with  the  spirit ;  and  experience  proves  that  it 
is  much  easier  to  keep  asunder  substances  than  to  separate  them  vrhen  once  they  are 
mixed.  But  as  it  is  almost  impossible,  with  the  greatest  care,  to  draw  over  a  spirit 
without  its  being  at  first  impregnated  more  or  less  with  essential  oil,  it  is  neoessaiy  ta 
have  some  method  of  separating  these :  the  best  methods  for  eflfi^cting  this  are  re<^s 
tillation  and  filtration. 

8776.  Spirits  drawn  from  wine^  such  as  French  brandy,  may  in  a  great  measure  be  pa 
rified  or  rectified  by  simple  distillation  in  tall  vessels  or  alembics,  and  gently  distilled  ic 
a  halneum  mariety  or  water  bath ;  the  pure  spirituous  part  rising  first,  a  large  proportior 
both  of  the  oil  and  phlegm  remains  behind  in  the  still.    If  French  brandy  be  thus  distill 
ed  to  one  half,  the  spirit  obtained  proves  tolerably  pure ;  and  it  was  in  this  manner  pure 
spuit  was  first  procured,  called  from  theuce  spirit  of  wine ;  this  method  is  still  employ- 
ed in  France.    But  wine  and  brandy  being  articles  too  dear  in  this  country,  recourse  ie 
usually  had  to  the  common  spirit  from  malt  or  molasses,  termed  in  its  first  state  nub 
spirit,  which  is  rectified  for  spirit  of  wine. 

3777.  TV  fsparato  iiK$  tsseatto^  OH  with  wMdk  ikt  raw  tfwii  absimdt,  it  is  nizod  with  an  eaoal  qosntitj  e# 
spring  water,  and  is  pat  into  a  still,  Mid  distilled  with  n  very  gentle  lieaL^  The  firet  product  of  the  distillation 
isthesti 
the  still, 

weaken .._, -. 

the  colouring  ingredients,  with  any  accidental  impurities ;  the  water  is  generally  tmbid,  and  ymj  nnneeene 
in  smeU.  When  the  ardent  spirits  which  hsTe  been  employed  contain  much  essential  oil,  the  distillation  re- 
<iairee  to  be  repeated  before  it  can  be  purified  from  all  iJEl  mvonr ;  and  as  this  proeest  is  te^ona,  to  exvedite 
it,  the  distillen  freqnentlr  mix  with  the  impare  spirit  some  potash,  lime,  or  other  alkaline  aubetanoe.  \V1ie» 
potash  is  nsed,  the  spirit  nas  a  oriaoos  taste ;  to  free  it  from  whiqh,  it  is  again  distilled  with  the  addiliaa  o( 
a  little  alom  and  charooei,  the  acid  a^  the  former  attracting  the  small  poction  of  potash  which  the  spirit  held 
in  solution.    Malt  Spirit,  when  prcmeily  rectified,  yields  as  pure  and  as  stnng  a  rectified  spirit  as  brandy. 

S778L  The  raw  spirit  i$  told  to  tkt  rectifier  t»  the  etate  o/froof  irpirif ,  and  when  it  is  oonrerted  into  refltiAsd 
spirit,  it  is  sold  as  spirit  of  wine,  or  it  is  made  into  compoaads  commonly  called  Ufoewre  or  eerdMlt,  by  being 
distilled  with  oerttin  herbs  and  other  ingredients. 

8779.  Recii/Ui  s^^irity  or  common  spirit  of  wine,  being  spirit  freed  from  Ihe  essentia]  oila 
above  mentioned«  is  in  the  highest  state  of  concentration  in  which  it  can  be  easily  pre* 
pared  in  the  large  way  for  the  pmpose  of  trade. 

8780.  Properties  of  Spirit  of  Wine. — ^It  has  a  fragrant  odoor,  a  hot,  hl^y  pungent  taste. 
It  is  eoloorless ;  always  fluid ;  cannot  be  congealed  at  any  kbown  degree  of  coU ;  evap 
orates  speedily  at  the  ordinary  temperature  of  the  atmosphere ;  boflb  at  163^,  and  is  ex- 
tremely inflammable,  burning  with  a  blue  lambent  flame,  without  any  sensible  smoke. 
Like  aloohol,  it  combiiies  with  water  in  every  proportion ;  it  is  capable  of  dissolving  manj 
saline  bodies,  and  in  the  proper  solvent  of  the  great  number  of  the  pvMumate  priaci 
pies  of  vegetables,  particulariy  resins.  Expressed  ofls,  whidi  swim  oa  waier,  vrA  sink 
in  rectified  spirit  It  is  con^poeed  of  86  parts  of  pure  aloohol  and  1ft  of  vrater  m  100 
parts,  when  ito  specific  gravity  is  -885  at  a  temperature  of  00^.    It  is  a  powexfnl  stimv 
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lant,  but  is  never  Udiea  into  tbe  eunnaeh  in  its  uedUuted  state.    Ddnted  to  the  degree 
of  proof  spirit,  it  is  still  too  strong  for  internal  use 

378^.  In  treating  of  the  business  of  the  rectifier,  we  have  hitherto  confined  ourselves 
to  the  art  of  depriving  distilled  spirits  of  the  essential  oils  and  other  matters  with  which 
they  are  contaminated,  in  order  to  produce  a  pure  spirit  approaching  nearty  to  the  na- 
ture of  alcohol. 

3788.  We  hawc  now  io  treat  of  tkoMe  compounds  y>kiek  artjnroiuctd  ^  MdiUng  to  fwrt  jjnni 
certain  ingreHentt  for  the  furpeoe  of  giving  to  it  agreeaUe  Jta»our»t  or  for  other  uses.  Most 
of  these  are  now  generally  mano&ctured  in  the  large  way  by  tbe  rectifier ;  but  their  na- 
ture and  composition  are  subjects  of  no  small  importance  to  the  health  of  the  public,  as 
well  as  their  gratification ;  and  it  is  on  this  account  chiefly  that  we  consider  it  deserv- 
ing attention,  since  we  believe  many  of  those  most  interested  in  them  are  not  welkin- 
formed  of  many  facts  that  should  be  known. 

8783.  Imfregnating  spirite  vfithflawniring  substances  is  a  ffraetiee  of  M  times,  and  was 
frequently  done  through  the  idea  of  giving  them  a  medicinal  quality,  real  or  supposed ; 
hence  the  name  of  cordials,  yet  so  frequent  in  the  shops,  are  insidious  terms  that  serve 
too  often  as  an  excose  for  dram-drinking,  although  it  cannot  be  denied  that  some  of 
them,  judiciously  employed  on  certain  oocasions,  have  beneficial  e^ts.  One  of  the 
most  ancient  of  these  appears  to  be  usfuehack,  or  aqua  vita ;  and  Oeneva,  both  Dutoh  and 
English,  b^ongs  to  this  elass,  as  Well  as  the  vast  number  of  the  more  elegant  foreign 
compounds  designated  lipteurs. 

8794.  Of  compound  sptrits  some  are  made  by  our  rectifiers,  and  others  are  imported  from 
the  Continent;  but  as  it  has  been  always  considered  a  branch  of  domestic  economy  to 
prepare  a  few  of  them  at  home,  we  shall  describe  their  composition,  and  the  manner  of 
producing  them,  either  to  lessen  theh*  expense,  or  for  the  sake  of  showing  what  ingre  • 
dients  they  contain. 

8786.  In  all  these  operations,  itis-ain  etfoet  vM  the  rectifier,  or  whoever  attempts  to  fom 
these  compounds,  first  to  obtain  as  pure  a  spirit  as  possible,  that  the  natural  flavour  of 
the  raw  spirit  may  not  interfere  with  the  flavours  to  be  communicated.  It  is  not  our 
object  to  enter  into  tbe  details  of  the  various  processes  of  the  manufacturer  who  woiIes 
on  the  great  scale,  any  farther  than  to  give  a  general  idea  of  the  subject ;  but  our  direc- 
tions for  those  processes  Which  may  be  carried  on  at  home  vTffl  be  more  minute,  refer- 
ring the  reader,  at  the  same  time,  to  Book  XX.,  '*  On  the  Still  Room,"  for  a  variety  of 
information  applicable  to  tJhis,  as  well  as  to  some  other  subjects  of  doroeetic  eoonomy. 

8786.  Some  compound  spirits  are  prepared  by  putth^  the  spirit,  together  wiUi  the  fla- 
vouring ingredients,  into  the  still,  applying  heat,  and  drawing  off  the  spirit  impregnated. 
Another  class  is  produced  by  simply  infusing  the  flavouring  materials  in  the  spirit  wit^ 
out  distillation.    The  latter  are  sometimes  termed  rait^ias,  a  name  derived  from  Franee. 

SuBSBCT.  9.-— Geneva  and  Gin. 

8787.  iThe  term  Geneva  and  gin,  the  name  of  a  well-known  spirit,  is  derived  from 
genhre,  the  French  for  juniper- berry.  Shaw,  in  his  "  Essay  on  Distilling,'*  informs  ua 
that  orijginally  it  was  a  custom  to  add  to  the  fermenting  worts  for  distiUiiig  spirits  some 
aromatic  ingredients  to  take  ofiT  the  bad  flavour,  and.  give  a  pangent  taste  to  the  liquor. 
Among  other  things,  juniper  berries  were  tried  by  Sylvius,  a  professor  of  Leyden,  who 
lived  in  tbe  seventeenth  century ;  and  it  was  found  not  only  that  they  gave  a  very  agree* 
able  flavour,  but  likewise  communicated  valuable  medicinal  qualities.  This  liquor  was, 
accordingly,  fint  sold  as  a  diuretic  in  the  apothecaries'  sh<Hw ;  but  as  it  was  drunk  with 
avidity,  it  soon  became  an  article  of  trade,  and  received  the  name  nf  the  ptant  which 
gave  me  peculiar  flavour. 

8788.  The  original  Geneva  was  made  in  HoUand  iqr  grinding  berries  with  the  malt 
before  fennentation,  and  fermenting  the  whole  together,  by  which  tlie  spirit  was  flavour* 
ed  with  the  juniper  from  the  beginninff,  a  method  preferable  to  any  other. 

8789.  The  English  Geneva  was  an  indtation  tf  that  made  in  ffoUaad,  and,  like  it,  was 
rectified  firom  juniper ;  but  it  having  been  found  out  that  the  oil  of  juniper  and  the  oil  ol 
tm^ntine  were  very  like  each  other  in  flavour,  the  last  being  by  mueii  tbe  cheapeet, 
our  distillers  omitted  the  greatest  part  of  the  juniper,  using  chiefly  turpentine.  English 
gin  is,  thei^kNre,  only  raw  corn  spirit  and  oil  of  turpentine  distilled  togethm'  \i¥  the  ree* 
tffiers ;  occasionally  some  juniper  is  added,  together  with  varions  other  ingrediente. 

8790.  Hollands,  or  Dutch  Geneva  of  the  best  quality,  is  made  at  Schiedam,  but  it  is  like* 
wise  made  very  good  at  Delft,  Rotterdam,  Dordrecht,  and  Weesoppe. 


S791  Tkom9i»lmummt9tTmaii3daeiium^ranl^}Md&»edbU 
iaaixied  withatlurd  erfowth  part  of  Wrley  ntlt,  MopoctioniMi  toibt  aa*  okiIm  tab  in  whiok  th*  naamUe 
■mtetMn  is  t»  bo  «ibctod.  This  tbey  mix  witk  com  water,  and  then  stir  It  with  the  hand,  to  prsfvvt  the  flntt 
fima  gathering  into  lamps,  and  to  ftdlitate  its  dissolatifln.  When  thie  point  is  attained,  water  Is  added  of  liM 
heat  of  the  human  Uood.  The  wlude  is  weU  stiirsd,  eAor  whkh  the  feimeBt  or  yeast  is  miaod  with  the  ivw^ 
bsing  piwnenaly  dilnfesd  with  a  IMe  <tf  the  lienor.  The  fcrmenHHiim  generally  begins  six  heme  affcenraid« 
U  it  commence  sartior,  then  is  leaeonto  svprefaendit  wiQ  be  toeetmw,  and  means  aia  ennloyed  to  ebook  it 


If  the  fimnentaticB  be'well  eondaeted,  it  meraUy  tenniaaloe  on  tbe  thud  day,  when  the  Uqnor  grows 
psxent  acqairoe  an  acrid  taste,  hot  and  biting  m  the  tongne.    Tbe  wash  is  tlien  weU  stirred,  and  the 

AS 
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with  all  the  com  if  pat  into  the  etill,  sad  then  eommenoee  tbe  fintdietillstioo,  which  is  eoadoeted  tmrydamlj, 
that  being  a  matter  of  the  utmoat  importance.  This  liquor  is  then  lectified  over  joniper  berries  once  or  twice, 
according  to  the  sort  of  sfHrit  which  it  is  intended  to  prodoce.  For  common  nse,  one  rectification  is  deemed 
snffioient.  though  the  spirit  is  not  considered  so  agrcMble  as  that  which  has  andemone  several  rectifications^ 
and  which  is  called  doable  Geneva.  Some  distillers  mix  the  juniper  berries  with  the  wort,  and  ferment  them 
together ;  bat  in  that  case  they  only  draw  a  spirit  from  it  for  the  use  of  the  interior,  or  for  exportation  to  Engfamd. 
An  inferior  kind  of  Geneva  is  made  at  Weesoppe,  with  a  loss  proportion  of  berries,  some  fennel  seeis,  and 
Straebuig  turpentine. 

3792.  The  plant  which  produces  the  jumper  berriea  {Juniperis  communu)  belongs  to  tbe 
Conifers,  and  grows  abundantly  in  most  parts  of  Europe.  It  flourishes  in  almost  any  soil; 
granite  rocks,  sandy  heaths,  and  fertile  plains  appear  to  suit  equally  this  plant.  The  fruit 
or  berries  brought  from  Italy  are  preferred  to  those  from  Germany.  They  are  abundant 
and  cheep  in  Holland,  being  procured  from  Cologne  and  Coblentz,  and  are  likewise  in- 
digenous in  Britain.  The  whole  of  the  pbnt  yields  the  oil,  the  extremities  of  the  shoots 
as  well  as  the  fruit,  but  that  produced  by  the  former  is  more  nauseous,  and  therefore 
little  employed. 

The  fruit  or  berries  are  round,  of  a  blackish  purple  colour,  and  contain  an  essential  oil 
in  their  minute  Tesicles,  requiring  to  be  bruised  that  the  oil  may  be  freed  in  distillation. 
This  oil,  when  obtained  separately,  is  of  a  greenish-yellow  colour,  and  has  an  odour 
moderately  strong,  not  disagreeable,  and  resembling  that  of  turpentine.  The  taste  of 
the  berries  when  chewed  is  warm,  sweetish,  and  pungent,  followed  by  bitterness.  The 
oil  is  soluble  in  alcohol,  and  may  be  obtained  on  distiUation  with  water.  The  flavour  is 
superior  to  that  of  turpentine,  but  their  greater  price,  increased  by  a  duty  of  Il«.  Id.  per 
cwt.,  is  no  doubt  the  principal  reason  why  they  are  so  much  less  used  here  than  turpen- 
tine  for  gin.  Notwithstanding  this,  it  is  said  that  from  600  to  800  tons  are  annually  un 
ported. 

3793.  Although  in  Holland  the  quantity  of  grain  that  is  grown  is  inadequate  to  the  con 
sumption  of  its  tnhabitantst  yet  there  are  few  countries  lietter  supplied  with  that  necessa- 
ry of  life.  From  Russia,  Poland,  Elbing,  Koningsburg,  and  Flanders  are  drawn  those 
immense  resources  which  enable  tbe  Dutch  to  di^  to  so  great  an  extent ;  but  Dr.  Ren- 
der, in  his  **  Tour  through  Germany,"  informs  us  that  a  great  deal  of  the  spirituous  li- 
quor imported  as  Hollands  is  actuaUy  manufactured  in  Geraumy.  In  most  of  the  wine 
districts  on  the  Rhine,  the  Germans  make  a  liquor,  called  troster^  by  fermenting  the  skins 
of  grapes  that  have  been  pressed  with  ground  barley  or  rye ;  this  liquor  is  considered 
very  wholesome,  and  immense  quantities  of  it  are  sold  to  the  Dutch,  who  use  it  in  distil* 
ling  their  Geneva.  All  over  Germany  there  are  not  only  many  large  distilleries,  but 
ooany  of  the  farmers  distil  spirits  for  themselves,  as  they  are  only  obliged  to  pay  two  flor« 
inSf  about  4t.  6(2.,  for  a  license.  In  producing  spirits,  they  use  not  only  grain,  but  plums 
and  fruits  of  various  kinds,  and  likewise  potatoes.  The  principal  part  of  this  is  sold  at 
the  fairs  in  casks. 

3794.  The  best  English  gin  is  said  to  be  made  thus :  Into  the  still  are  put  ten  gallons 
of  proof  spirits,  together  with  three  pounds  of  juniper  berries,  and  water  four  gallons ; 
the  spirit  is  drawn  off  by  a  gentle  fire  till  the  faints  begin  to  rise,  and  it  is  lowered  with 
water  as  much  as  is  necessary.  Distillers  call  the  gin  royal  when  it  is  the  strength  of 
proof. 

3796.  Thii  following  is  said  to  be  the  mode  in  which  the  common  gin  is  usually  prepared  in 
England :  Ordinary  malt  spirits  are  put  into  a  still  with  the  other  ingredients  in  tbe  fol- 
lowing proportion :  five  gallons  of  spirit,  one  ounce  oil  of  turpentine,  half  a  pound  of  ju- 
niper berries,  two  ounces  of  sweet  fennel  and  caraway  seeds,  and  a  good  handful  of  bay 
salt.  This  is  distilled  off  till  the  faints  begin  to  rise.  As  much  water  is  added  to  the 
product  as  is  found  necessary.  They  reckon  that  ten  gallons  of  spirit  will  make  thus 
fifteen  gallons  of  common  gin ;  and  some  say  that  turpentine  alone,  and  not  juniper,  is 
used.  The  turpentine,  however,  is  not  a  deleterious  ingredient.  Dr.  A.  T.  Thomson 
observes,  in  his  "  Materia  Medica,"  <*  if  the  spirit  were  good,  the  English  gin  is  a  better 
diuretic  than  Hollands,  inasmuch  as  tbe  oil  of  turpentine  is  a  superior  diuretic  to  the 
juniper." 

S79S.  TTtat  British  gin  u  often  adutterated  i*  notorioug ;  the  late  examinations  before  a  committee  of  the 
Hoose  of  Commons  have  opened  the  eyes  of  the  pablio  to  the  dreadful  ezteiu  to  which  the  oonanmption  of  thia 
pemieiona  article  has  reaened,  and  some  of  the  fraadulent  practices  employed  in  adulterating  it ;  bat  it  is  not 
to  be  expected  that  the  whole  of  the  doleterioas  substances  osed  should  ever  be  completely  discovered.  Lower- 
ing the  rin  usually  retailed  with  water,  and  sweetening  with  sugar,  though  an  adulteration  and  fraud  almost 
umveisally  practlMd,  is  the  least  to  be  rsgrstted.  The  latter  subataoee  may  be  easily  detooted  by  evapoca- 
ting  a  quantity  of  the  liquor  in  a  silver  spoon  over  a  candle  to  dryttess ;  the  sugar  will  be  xendered  obvioua,  in 
the  form  of  a  gum-like  substance,  when  the  spirit  is  volatilized. 

SuBSBoT.  10. — Vsquebach, 
8797.  Irish  usquebach  was  originally  a  liqueur,  a  compound  spirit  made  with  spices.    It 
was  called  aqua  mta,  and  was  supposed  to  have  the  power  of  arresting  many  diseases, 
and  prolonging  health  and  life.    Among  other  receipts  for  making  it,  the  following  is  one : 

**  Take  of  <aatmegs,  doves,  and  cinnamon,  of  each,  two  ounces ;  of  the  seeds  of  anise,  caraway,  and  coriander, 
each  four  ouaoea ;  liqaorice  sliced,  half  a  pound ;  bruise  the  seeds  and  spices,  and  put  them,  tMether  with  the 
lM«nps,  into  a  still  with  eleven  gallons  of  proof  spirits,  and  two  gallons  of  water.  Distil  with  a  pretty  fresh 
fire  nil  the  faimte  begin  to  rise.  As  soon  as  the  liquor  comes  over,  fix  some  saffion  to  the  end  of  the  wom^  tha! 
the  nqaor  maj  pees  through  it  and  extract  ita  tincture.    Soften  the  whole  with  sogar  " 
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The  term  aqua  tUk  has  been  often  applied  to  whiskey,  and  also  to  English  gin.  Spir- 
ituous liquors  appear  to  have  been  much  drunk  in  Ireland  at  a  very  early  period ;  and  in 
the  reign  of  Henry  YIII.  it  was  decreed  that  "  there  be  but  one  maker  of  aqua  vitae  in 
every  borough  upon  pain  ofBs.  Si^ 

3798.  AmotJUr  receipt  for  utguebaeh  directs  that  the  following  ingredient*  ehoald  be  digested  in  fire  nllou 
of  French  bnndy  for  a  fortnight,  viz. :  natmegs,  caaeia-clnnamon,  angelica  root,  haj  laffraa,  rhabarb,  of  eeoh 
one  oance ;  naoe,  clores,  lesser  cardamom  seeds,  of  each  two  drachms ;  liqaoriee  root,  three  ounces ;  coriander 
■eeda,  aniseeds*  tumeric  root,  carawaj  seeds,  of  each  one  oanee. 

3799.  Meg  Dad's  Usguebetch. — To  two  quarts  of  the  best  brand/  or  whiskej  without  a  smokj  or  peculiar 
taste,  put  a  pound  of  stoned  raisins,  half  an  ounce  of  nutmeg,  quarter  of  an  ounoe  of  eloTes,'the  etme  quantity 
of  eanuunome,  all  bruised  in  a  mortar ;  the  rind  of  a  Seville  onnge  rubbed  off  on  lompe  of  sugar,  a  little  tino* 
ture  of  saffron,  and  half  a  pound  of  biown  candT-sugar.  Shake  the  infusion  every  day  for  s  fortnight,  and 
filter  it  fur  use.  06«.,  not  a  drop«f  water  must  be  put  to  this  cordial.  It  is  sometimes  tinged  of  a  fine  green 
with  the  juice  of  spinach,  instead  ot  the  saffron  tint,  from  which  it  probably  takes  the  name  of  usqnebach,-  or 
Tellow  water. 

SuBsBCT.  11. — Ratafias. 

3800.  Ratafias  are  liqueurs  prepared  by  infusing  the  juices  and  kernels  of  fruits  in  strong 
spirit  irt/A  sugar,  and  are,  therefore,  to  be  considered  as  tinctures  sweetened.  Though  the 
liqueurs,  by  distillation,  would  be  difficult  to  prepare  in  a  private  family,  ratafias  are 
easily  made.  For  this  purpose,  it  is  very  important  that  the  spirit  should  be  of  sufficient 
strength,  since  a  strung  spirit  is  enabled  to  extract  certain  vegetable  substances  more 
effectually  than  a  weaker  one.  Genuine  French  brandy  is  usually  recommended ;  but 
as  this  is  expensive,  rectified  spirit  may  be  advantageously  employed.  The  chief  use 
of  ratafia  is  for  imparting  an  agreeable  flavour  to  puddings,  pies,  and  other  dishes. 

3801 .  Ratafia  of  Cherries,  or  Red  Ratafia.— -T^ke  two  quarts  of  rectified  spirits  of  wine ; 
add  to  it  two  drachms  of  beaten  cinnamon,  one  drachm  of  bruised  cloves,  and  an  ounce 
of  coriander  seeds,  also  bruised.  Let  them  stand  together  well  covered  for  a  week ; 
then  press,  from  equal  quantities  of  morello  and  black-heart  cherries,  twelve  pints  of 
juice,  to  which  add  three  pounds  of  powdered  loaf-sugar,  and  stir  it  till  it  is  dissolved. 
Mix  these  with  the  spirit  and  spices.  Take  half  the  cherry-stones,  mash  them  in  a 
mortar,  and  add  them  to  the  other  ingredients.  Let  the  stone  bottle,  or  jar,  in  which 
these  materials  are  contained  be  closely  covered.  Stir  it  up,  or  shake  it  frequently. 
When  it  has  remained  two  months  pour  it  off,  press  the  residuum,  and  filter  it.  It  may 
then  be  put  into  bottles  and  corked.    Some  add  the  leaves  of  peach  and  black  currant. 

3802.  Cherry  Brandy  of  the  ordinary  kind. — ^Procure  morello  cherries,  or  small  black 
cherries,  but  the  former  are  the  best ;  pick  them  from  the  stalks,  and  pierce  each  cherry 
with  a  needle ;  fill  bottles  with  them  nearly  up  to  the  necks,  and  pour  in  as  much  of  the 
best  brandy  as  the  bottles  will  hold.  In  three  weeks  or  a  month  strain  off  the  spirit ; 
add  to  it  clarified  sugar  in  the  proportion  of  a  pound  to  each  quart ;  flavour  to  your  taste 
with  cinnamon  or  cloves.    The  flavour  will  be  extracted  from  the  kernels,  although 

they  have  not  been  broken.    Some  use  whiskey  instead  of  brandy. 

SoBSBCT.  12. — Cordials, 

3808.  The  following  compounds  are  intended  to  be  used  rather  in  a  medicinal  way 
than  any  other.  They  may  be  prepared  either  by  distillation  or  by  infusion.  We  shaU 
give  directions  for  both. 

S8M.  AmM-tted  CoriisL — ^Put  into  a  still  one  pound  of  bruised  anise-eeeds ;  proof  spirit,  •ixgaUona ;  water, 
half  a  gsllon ;  draw  off  five  gallons  with  a  moderate  fire.  By  infusion :  add  three  quarters  of  an  ounce  of  oil 
of  anise-seed,  and  four  pounds  of  refLoed  sugar  to  eight  gallons  of  rectified  spirit ;  fine  with  an  ounce  of  alum. 

3806.  Caraway  Cardial,  by  distillation,  is  made  as  the  last :  some  add  orange  peel.  Or,  mix  together  throe 
quarters  of  an  ounce  of  oil  of  caraway,  and  four  pounds  of  sugar ;  add  ten  dxope  of  oil  of  dnnaaon,  two  drops 
of  the  essential  oil  of  oraitte,  and  as  much  of  that  of  lemons ;  fine  with  alum. 

3800.  OiaMsum  Ceriiei.^Dis8olve  one  pennyweight  of  oil  of  oinnamon  with  sugar  as  above ;  add  to  it  three 
quarters  of  a  pound  of  rectified  spirits,  half  an  ounce  of  orange  mel,  and  as  much  lemon  peel,  with  the  sanu. 
quantity  of  cudamom  seeds ;  put  one  gallon  of  water  to  this.  Fine  with  alum,  and  if  you  wish  it  ooloursd, 
add  some  burned  sugar. 

3807.  CUram  CorAo/.— Beat  up  half  an  ounce  of  essenoe  of  lemon,  and  as  much  of  that  of  oranges,  with  three 
or  four  pounds  vX  refined  sugar ;  add  to  this  a  quarter  of  a  pound  each  of  dried  lemon  and  orange  peel ;  infuse 
this  in  six  gallons  of  rectified  spirits  that  has  stood  upon  seven  pounds  of  figs  for  a  week ;  if  required,  add  scow 
water. 

3808.  GtMva  mOeirt  DwfOZefMn.— Take  one  ounce  of  the  oil  of  juniper,  and  half  an  ounce  of  the  oU  oc 
sweet  fennel,  three  quarters  of  an  ounce  of  oil  of  turpentine  ■,  and  first  beat  up  these  with  refined  sugar,  and 
then  add  to  them  one  pint  of  strouff  spirit  of  wine,  rut  this  to  twenty  gallons  of  proof  spirit,  and  sugar  to 
taste ;  fine  with  an-  ounoe  and  a  half  of  alum. 

3809.  Gia  BiiUr».—Uix  with  refined  augar  half  an  ounce  each  of  the  essence  of  lemon  and  orange  peel,  a 
Irachm  of  oil  of  wormwood,  half  a  pound  of  dried  orange  peel :  add  this  to  five  gallons  of  the  best  gin,  and  lei 
the  whole  remain  together  for  a  fortnight,  when  it  wilf  be  ready  for  use.    Dilute  it  with  water  to  the  taste. 

Sob  SECT.  13. — Legal  Enactments  respecting  Spirits. 

3810.  The  Manufacture  of  Spirits  is  under  ths  surveillanes  of  the  ExeisC'—The  regula- 
tions are  veiy  complicated,  and  therefore  every  one  carrying  on  any  part  of  the  trade 
should  have  a  copy  of  the  act  of  ^rliament  describing  them  in  his  possession.  The 
duty  on  British  spirits  at  present  is  7s.  6d.  per  gallon. 


3811.  All  peiaoos  net  being  lioensed  distillers,  reetifiers,  or  oomponnders,  having  more  than  eichty  gaUoM 
of  spirits  in  their  possession,  shall  be  deemed  dealers  in  spirits,  and  subject  to  the  survey  of  tlie  offiom  «f  the 
excise,  and  to  aJl  the  regulations,  penalties,  dtc,  to  which  sudipeiwns  are  liable.  Dealers  in  British  rairilt 
are  prohibited  selling  or  having  m  their  poaseasion  nay  plain  Aritiah  apirits,  except  spirits  of  wine,  oK  anv 
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•tiMgth  esMadinr  Um  ttraof^  «f  twei^five  per  oant.  9bvnhjdmmUr,  «r  of  aajr  ^bttmgHh  below  i 
per  oeat.  luder  hydrometer  proof ;  or  uar  eomponiid  epirite,  ezoept  throb,  of  any  neater  itrenfth  than  terea* 
teen  per  cent,  nnder  hydrometer  proof.  No  retailer  of  epirite,  or  any  other  penonIiceBeed<or  nnliceneed,  liuSl 
aell  or  eend  out  of  hie  etoek  or  cnetody  any  quantity  of  spiriu  ekceedinf  one  gallon,  nnleae  the  patoe  be  aitmm 
panied  with  a  true  and  lawful  pennit,  under  pain  or  forfeiting  XIOO.  Bnady  and  ram,  er«ay  other  foveiga 
epirite,  are  eeia^e  if  eold  by  the  dealer,  or  found  in  hie  poeeeetion  under  a  certain  etnength,  which  ie  eeven- 
teen  below  proof  b^  the  hydrometer.  Bat  notwithstanding  this,  cugar  is  often  added,  wmch  prerente  the  hj- 
drumeter  ehowing  its  want  of  strength. 

SuBSBCT.  14. — Various  Spiriluems  Liquors  freptaned  m  ikgertmi  Cauniries. 

3812.  Although  it  may  not  appear  necessarily  to  belong  to  the  sabject  of  domestks 
economy  to  describe  the  spiritaous  liquors  made  in  distant  eoantries,  yet  some  acooant 
of  the  most  remarkable  of  them  may  be  useful,  as  they  are  fireqoently  mentioned. 

8813.  In  Buropct  besides  those  which  we  have  described,*  there  are  some  other  spir- 
ituous liquors  less  known.  In  Dalmatia,  a  spirit  is  distilled  from  the  marc  of  grapes  and 
aromatic  herbs  called  Rakia.  In  Zai:a,  the  famous  Maraschino  is  made  from  cherries. 
In  Dantzic,  and  many  parts  of  Germany,  an  agreeable  compound  spirit  called  Rosolio  is 
made  from  the  juice  of  the  plant  called  Ros  salis,  brandy,  sugar,  or  honey,  cinnamon  and 
cloves,  nutmegs,  and  other  ingredients  distilled.  In  Germany,  they  make  also  a  liquor 
named  Tester,  from  the  marc  of  grapes  fermented  with  ground  rye  or  barley.  GM 
wasser  is  a  spirituous  Uquor  made  from  grain  rectified  upon  anise  seeds,  cinnamon,  and 
other  spices ;  it  derives  its  name  from  their  keeping  bits  of  gold  leaf  floating  in  it.  In 
Brunswick,  Mum  is  made  from  fermented  wheaten  malt  and  oatmeal,  with  fir  rind,  tops 
of  fir  and  beech,  and  a  variety  of  herbs.  In  Russia,  they  make  Bra^a  from  oatmeal  and 
hops  fermented,  and  also  Mead  from  honey  and  beer  lees  ;  their  Quass  is  (Vom  barley 
malt,  rye  malt,  and  oatmeal,  fermented  and  made  acidulous.  In  Norway,  the  climate  is 
too  cold  for  the  production  of  fprain  in  sufiicient  quantity  to  answer  the  purposes  of  dis- 
tillation ;  but  there  the  inhabitants  make  a  beverage  from  the  fermented  juice  of  the 
birch-tree,  which  grows  in  immense  forests :  among  the  better  class,  wine  and  lemons 
are  used  in  the  making  of  this  liquor.  Potatoes  are  likewise  used  in  Norway  for  distil* 
lation.  The  Snaps  of  Denmark  and  Holstein  is  distilled  from  rye  and  barley.  In  Tur- 
key, wine  and  spirits  being  forbidden  by  the  laws  of  Mohammed,  sherbet  is  made  from 
sugar,  lemon  juice,  apricots,  or  plums,  and  flavoured  with  some  sweet  flowers. 

3814.  America. — Besides  the  usual  beverages  of  Europe,  a  liquor  called  Puljue  Is 
made  in  Mexico  and  Peru  from  the  juice  of  the  Agave  or  American  aloe.  By  distilling  the 
Pulque  a  very  strong  spirit  is  obtained  called  Aquardicnu  ds  Magny.  They  likewise 
ferment  a  liquor  from  maise ;  and  this  is  said  to  have  been  done  prior  to  the  discovery 
of  America  by  the  Europeans.  In  Brazil  they  prepare  an  intoxicating  spirit  called 
CrroM  £rom  sugar,  water,  and  the  leaves  of  the  Akaya-tree.  A  beer  called  Chica  is 
maoe  by  the  Indiana,  and  also  one  from  the  roots  of  the  Manioc  or  Yucca.  The  Batata 
root  afiTords  the  Vintro  da  Batatas,  In  North  America  they  make  a  great  deal  of  what 
they  call  brandy  from  peaches.  In  the  West  Indies  the  negroes  prepare  a  kind  of  beer 
from  the  Cassava,  which  furnishes  the  tapioca. 

3816.  ilns.— The  arrack  of  India  has  been  already  described.  In  Nepavd,  PhoMr  is 
distilled  from  wheat  or  rice,  and  Sikes  from  the  grape.  In  Afghanistan  a  spirit  is  ob- 
tained by  fermenting  sheep's  milk.  In  Persia  a  strong  spirituous  Uquor  is  distilled  fipom 
peaches  ftrmeated ;  and  ^though  the  Moiiammedan  religion  forbids  the  use  of  wine, 
and  that  shertiet  is  the  general  fisverage,  yet  several  ktn&  of  wine  are  made  by  Jews, 
and  drank  privately.  In  Japan,  Birmah,  Siam,  and  some  of  the  Eastern  ishinds,  arrack 
is  made  in  abundance.  In  Kamtschatka  a  spirit  is  made  from  a  species  of  sweet  grass, 
which  grows  six  feet  high,  with  a  jointed  hollow  stalk  containing  a  greet  deal  of  sugar. 

3816.  The  Chinese  make  beer  from  barley  and  wheat,  called  Tar'a-sun,  and  also  use 
hops  to  preserve  it  Beer  is  also  made  there  from  rice,  in  which  they  sometimes  infuse 
the  seeds  of  thorn  apple  {Datura  Stramonium)  to  add  to  its  narcotic  power.  They  also 
make  vast  quantities  of  arraok  from  rice,  but  use  it,  in  general,  with  great  moderation. 
The  cultivation  of  the  vine  has  been  practised  in  China  from  time  immemorial ;  but,  in 
1373,  the  Emperor  Tay-tsu  ordered  most  of  the  vines  to  be  rooted  out ;  and  they  were 
beginning  again  to  be  euUivated  when  I^rd  Macartney  visited  the  eountry.  They  like- 
wise ferment  palm  juice  mto  a  kind  of  wine  called  Cha.  Although  they  manufacture 
much  sugar,  they  have  not  yet  learned  the  art  of  making  rum  from  the  rcMTuee. 

8817.  The  Tartars  prepare  a  beverage  called  Koumiss  from  mare's  milk :  since  milk 
contains  a  small  quantity  of  8ugar»  it  is  not  surprising  that  it  should  be  capable  of  the 
vinous  fermentation,  although  this  fact  is  not  generally  known. 


CHAPTER  IX. 

VARIOUS  OBDIKABT  BaVBRAOeS. 


S818.  Besides  wines  and  malt  liquors,  there  are  various  beverages  in  eomraen  use,  of 
•rliich  it  vrill  be  us^ul  to  give  some  description. 
11819.  We  shaU  divide  these  into  thru  classes :  1.  Beverages  of  the  mmfkest  kind,  not 
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fenaented ;  2.  BeTeragBS,  consisting  of  water,  containing  a  considerable  quantity  of  eai« 
bonic  acid ;  8.  Beverages  composed  partly  of  fermented  liquors. 

Sect.  I. — bbtbbaoes  of  tub  simplest  xxnd»  not  febiibiited. 

3820.  Water. — We  refer  the  reader  to  medical  writers  for  the  particular  value  of  wa- 
ter as  a  beverage ;  by  these  it  is  described  as  the  best  and  most  wholesome  beverage 
that  exists.  In  Book  VIII.,  Chap.  I.,  we  gave  a  description  of  the  varioos  kinds,  such 
as  rain  water,  spring  water,  dec.  It  may  be  proper  here  again  to  observe  that  no  water 
whatever  is  absolutely  pure ;  the  freer,  however,  from  extraneous  matter,  the  better, 
except  that  it  should  not  be  deprived  of  the  common  air,  of  which  it  usually  contains  a 
portion ;  consequently,  newly-distilled  water  is  not  desirable,  nor  water  that  is  just  pro- 
duced from  thawed  ice  or  snow ;  such  water  should  be  exposed  for  a  day  or  two  to  the 
atmosphere,  that  it  may  absorb  air,  which  appears  to  be  essential  to  it  as  an  agreeable 
beverage.  Spring  water  is  the  most  agreeable,  from  its  general  purity  and  coolness  ^ 
but  all  spring  water  is  not  fit  for  drink,  as  it  often  contains  various  salts.  The  water  of 
rivers  is,  in  general,  good,  particularly  when  filtered ;  so  also  is  rain  water ;  stagnant  is 
the  worst ;  it  is  necessary  to  boil  water  only  when  it  contains  salts  which  require  to  be 
precipitated. 

3821.  There  are  certain  cases  in  which  an  infusion  or  decoction  of  some  substances 
in  water  for  drinking  are  proper,  either  to  remove  the  vapid  taste  of  water  alone,  which 
is  sometimes  not  agreeable  to  those  who  are  not  used  to  it,  or  to  give  it  some  other 
property.  Preparations  of  this  kind  are  extremely  numerous,  and  most  of  them  are  well 
known ;  nevertheless,  we  consider  it  proper,  in  a  work  of  this  kind,  to  collect  them,  or  at 
least  to  speak  of  such*  as  are  most  useful. 

S822.  Tooft  amd  Wattr. — Breads  highlj  roacCad  before  the  fire,  eo  u  to  baeome  deep  browii,  but  net  borned 
black,  ia  in  a  alight  degree  aoluble  in  water,  and  will  comnnnicate  to  it  a  faint  tinge.    The  toaat  ahoqld  be 

5ut  into  the  water ;  if  the  water  be  poured  on  the  toMt,  it  breaks  it,  and  makes  the  water- thick ;  thie  mar  be 
rank  as  soon  aa  it  haa  cooled  aulficientlT :  it  will  not  keep,  acquiring  a  disagreeable  taste  after  a  day.    Hard 
btscnit,  browned  by  the  fire  to  a  coffee  colonr,  has  been  reconunended  by  Sir  Anthony  Carliale  for  this  parpoao 
A  small  pisce  of  lemon  peel  is  sometimes  added. 

8893.  BarUjf  Water. — This  is  a  Tery  ancient  beverage,  and  firmed  the  |mneipal  **  ptisan"  of  the  old  physi 
dans.  Hippocratea  recommended  it  as  preferable  to  OTery  other  aliment  in  acute  disease,  and  it  still  retains 
its  characlfr.  The  hnsk  of  barley  contains  an  acrid  resin,  and  to  get  quit  of  this,  and  render  the  ataich  of  the 
gimin  accessible  to  Water,  the  external  nnticle  is  taken  olT,  and  the  kernel,  when  rounded  in  a  mill,  is  <»lled 
peari  barley.  Pearl  barley,  therefiire,  consists  only  of  the  starch  of  the  grain,  with  a  minute  portion  of  mad- 
lage  and  sugar.  By  slow  boiling,  a  omsiderable  part  of  it  is  dissolved,  and  aoDording  to  the  quantity  ased,  the 
water  is  thickened  in  a  small  degree  with  the  viscid  paste.  To  prepare  barley  water,  wash  a  handfal  <tf  bar- 
ley, either  the  common  or  the  prari  bariay,  aad  nmBisr  it  gently  in  three  pints  of  water  till  it  ia  reduced  to  a 
qaart,  which  may  take  an  hour.  It  may  be  flavoured  with  a  little  lemon  juice  and  sugar,  or  with  lemon  peel, 
er  dnnamon.  It  must  be  used  fresh,  as  it  will  not  keep  above  a  day.  To  make  the  bailey  water  of  a  battel 
ecdour,  il  may  Aist  be  boiled  for  a  few  minutes  in  water  that  may  be  thrown  away.  Some  prefer,  tnsteni  ol 
simmering  the  barley,  to  make  merely  an  infusion,  bj*  pouring  boiling  water  upon  it  as  ia  making  tea,  and  then 
letting  it  stand  tiU  it  is  cold.  Figs,  liquorice,  or  raisins  make  an  addition  that  may  be  agreeable  to  soma ;  or 
eorrant  jelly  may  be  added  as  a  cooling  drink. 

S8M.  Eaa  Smeri, — ^Wator  with  sulReient  sugar  dissolved  in  it  to  make  it  sweet  is  a  beverage  mueh  used  by 
Fkeneh  ladies,  and  la  conaidered  aa  very  wholesome  and  refreahing.  It  is  usual  for  men  and  women  in  Fnaee 
to  toke  some  of  this  just  before  bedtime. 

3885.  Lait  Sneri.— Milk  well  boiled  with  sugar,  and  flavoured  with  lemon :  token  cold. 

SSM.  Cheese  or  Miik  Whey  is  an  excellent  drink  in  the  summer  aeason ;  so  is  batter-milkt  espedally  in  the 
spring  time  when  the  Cowa  have  good  fresh  herbage.  In  Northeni  countries,  butter*milk  is  kepi  till  it  beonnes 
•our  and  separates  into  a  curd  and  whey  ;  thia  whey  has  a  considerable  quantity  of  acidity,  but  ia  neverthe- 
less exceedingly  wholesome,  and  forms  a  refreshing  beverage.    It  is  a  common  drink  of  labourers  in  the  north. 

A  pUaeemi  aeiduloiu  wkef  may  be  readily  procured,  by  adding  to  a  glassful  of  milk  a  little  solution  of  citric 
add,  ur  lemon  juice,  which  will  curdle  the  milk.  Cere  must  be  taken  not  to  add  too  much  acid ;  an  experi- 
ment or  two  will  readily  show  th»  quantity  necessary  to  elbot  the  purpose. 

S8S7.  Milk,  and  Milk  and  Water,  are  invaluable  drinks. 

3888.  LcmoiMde.— This  favourite  beverage  is  easily  made,  and  extremely  refreshing.  To  make  a  quart, 
take  two  lemons,  or  more,  aecordiag  to  taste  ;  pare,  on  thinly  a  little  of  the  rind,  ur  rub  Inmpe  of  euvar  upon 
them.  Squeeze  out  the  juiee  of  the  fruit,  and  mix  it  with  two  evnees  of  white  sugar,  including  what  has  been 
rubbed  upon  the  lemons,  add  the  water  boiling  hot,  and  when  sufBdeatly  cool,  strain  the  liquor.  This  may  ba 
diluted  with  water  to  the  strength  required.  If  lemons  are  not  in  season,  airup  of  lemons  may  be  used,  or  the 
erystalliaed  diric  add  and  sugar,  adding  a  few  dropa  of  the  essence  of  lemon.  Like  all  drinks  of  this  kind,  it 
is  rendered  more  refreshing  by  being  ibed ;  it  may  he  kept  bottled. 

3839.  Orengtatt  or  Oroa^  Skerbtt,  is  made  nearly  as  above,  only  nmng  oranges  instead  of  lemons ;  soma 
prefer  it  to  lemonade. 

3830.  Sherbet  is  a  favourite  Eaatem  beveimge,  vnivereally  used  among  wealthy  Mohammedans,  to  whom  the 
Koran  forbids  the  use  of  wine.  It  eondste  of  water,  the  juice  of  lemon,  orange,  or  other  froite,  with  sugar, 
flavoured  ftrther  with  honey,  spices,  and  even  perfumes.  lu  agreeable  addity,  bUnded  with  sweetness,  ren- 
dars  it  well  calculated  for  assuaging  thirst  in  a  warm  dimate.  The  poorer  classss,  who  cannot  afEnd  to  hava 
it  so  ridi,  drink  water  prepared  by  a  little  eugar  aad  fruit  juice.  In  India  this  ia  carried  about  in  goals'  wkiaa 
for  sale. 

3831.  The  jimce  of  the  apple  amd  pear^  it  has  been  suggested  by  Mr.  Knight,  might  be  ussd  with  grsat  advan- 
tage for  preparing  a  bevenga.  He  hao  frequently,  he  saya,  rsdnoad  it  by  bdliag  to  ths  oondstenea  of  a  weak 
ieUy :  and  that  in  this  stete  it  haa  remained  acireral  yean  without  the  dighteet  apnaretat  change,  thooffh  it  has 
been  intentionally  expoeed  to  much  vanatiuo  ef  temperatnva.  A  larta  quaotitv  of  the  inspiaaatsd  jniea  would, 
Se  obeervea,  occupy  but  a  very  small  space ;  and  the  addition  of  a  few  pounda  of  it  to  a  hogahead  of  watat 
would  probaUy,  at  any  time,  form  a  liquor  a  good  deal  aimilar  to  dder  or  pony.  It  ttoAx  also»  he  thinks,  be 
used  to  supply  the  place  ofrokct  lemerna  aad  oranges  ;  and  might  be  obtained  at  a  mooh  Tower  niioa.  It  would 
ba  uaeful  in  long  voyages,  and  this  hint  might  be  advaatagaoasly  used  in  domestic  econcany  tor  obtaining  sb 
agreeable  beverage. 

3839.  Summer  Cooling  Beoermgs  .—Braise  any  frait  yoo  like,  as  cherries,  currants,  strawberries,  raspbaniea, 
Ac.,  add  water  and  sugar  to  your  taste,  and  strain  it ;  it  shoukl  be  kept  in  a  cod  pUca :  or  dissdva  nrait  isllf 
«*  tab  ia  bdling  water,  aad  let  it  cod. 


<IM 
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S83S.  Ctipittnn  m  m  called  firom  bmng  prapued  from  %  •paciot  of  fera  called  CaaiBm  Vtneru,  or  wuriim 
Mr,  ft  native  of  Britain ;  bat  almoat  any  other  fern  may  be  enbetitnted  for  it  Tlie  deooetioii  i«  oouMered  as 
pectoral  and  ilightly  aatringent ;  it  it  thought  to  be  ueeful  in  allaving  the  tickling  of  a  congh.  The  tmeoapil- 
laire  made  of  a  tirap  of  this,  flaronred  with  orange-flower  water,  oas  generally  been  bronght  from  France ;  and 
a  simp  of  the  Canada  sort,  made  with  maple  sugar,  is  lometimes  received  from  America.  A  pleaeant  lummcr 
beverage  it  made  by  addii^^  a  epoonful  of  capiUaire  to  a  tumbler  of  water. 

3834.  A  liqiad  caikd  CajnUotre  is  also  made  thus.  Beat  op  sixteen  pounds  of  white  sugar  and  six  eggs  it 
three  quarts  of  water ;  boil  it  to  a  sirup,  and  skim  it  well ;  add  the  eighth  part  of  a  pint  of  onmge-ttowbr  water, 
or  rose  water.  This  is  useful  to  sweeten  liqueurs,  or  to  make  a  pleasant  summer  draught  with  water  and  lei» 
on  jnioe. 

3835.  Orgeat, — ^This  is  made  of  sirup  of  almonds,  mixed  with  water  that  has  boiled  and  become  cold,  in  the 
Quantity  most  agreeable  to  the  palate ;  a  table-spoonfal  of  it  in  a  tambler  of  water  mskes  an  Excellent  drink. 
The  sirap  of  almonds  may  be  made  thas :  Blancn  and  pound  in  a  mariile  mortar  one  pound  of  Jordan  aluoadt 
and  one  ouooe  ai  bitter  almonds  ;  add  a  spoonful  or  two  of  onnge-ilower  water.  Mix  a  pint  of  lose  water  with 
another  of  spring  water,  add  this  to  the  almonds,  and  pass  the  whole  through  a  lawn  sieve.  Then  buil  three 
pints  of  clarified  sirup,  and,  when  it  boils,  pat  in  the  almonds,  and  let  them  boil  one  minute :  when  cold,  put  it 
into  bottles,  and  cork  it. for  use.  To  make  it  expeditiously  for  immediate  use,  pound  the  almonds  as  above ; 
mix  them  with  a  quart  of  water,  one  of  milk,  and  one  of  clarified  sirup  or  capiUaire ;  pass  throagh  a  sieve. 

3880.  FtMgror  and  Water. — It  is  commonly  known  that  cold  water  is  dangerous  when  used  by  persons  lusted 
with  labonr  or  by  any  severe  exercise  {  and  yet  it  is  necessary  to  sapply  the  waste  and  exhaustion  of  perspira- 
tion  in  some  way  or  other.  When  spirits  or  wine  are  added  in  small  qaantities  to  water,  it  may  be  used,  evei 
if  cold,  with  little  danger ;  but  severe  labonr  or  exercise  axcites  a  degree  of  fever,  and  that  fever  is  increased 
1^  spirits  or  fermented  liquor  of  any  kind.  On  this  account,  Dr.  Rush,  in  a  publication,  recmnmended  that  la- 
bourers in  the  fields,  particularly  at  harvest  time,  should  allay  their  thirst  by  water  containing  a  small  quan- 
tity of  vine^,  about  a  tea-spoonful  to  half  a  pint  of  water,  which  would  havo  the  desired  effect  withmt  eCim- 
slating  or  increasing  the  heat  of  the  body ;  and  he  states  that  thone  labouren  who  have  used  this  beverage 
have  found  themselves  more  refreshed,  and  less  exhausted  at  night,  than  when  they  drank  water  with  spirits. 
This  is  not  a  modem  practice  merely ;  for  the  Romans  used  vinenr  to  mix  with  water  for  the  drink  of  their 
soldiers.  M.  Denon  informs  us  that  he  exiierienced  groat  benent  from  a  drink  made  of  vinegar,  water,  and 
sugar  when  in  Che  burning  climate  of  Upper  Egypt.  In  some  districts  of  England  and  Scotland,  the  laboarera 
during  harvest  use  no  other  beverage  than  milk  and  water,  buttei>milk,  or  whey,  often  sonr ;  and,  though  tliey 
an  glad  to  get  beer  or  ale,  confess  that  they  are  sooner  thinty  again  after  drinking  either  than  after  milk  and 
water  or  whey. 

3837.  Baspbeny  Vinegar  and  Water.— Raspberry  vinegar  is  made  by  squeezing  the  juice  of  three  quarts  ol 
raspberries  into  a  quart  of  vinegar,  and  then  simmering  the  vinegar  for  about  a  quarter  of  an  hour,  with  two 
pounds  of  sugar,  in  an  earthen  pipkin  not  glazed  vrith  lead.  When  cold,  it  is  to  be  corked ;  and  a  small  spoon- 
lol  of  this  in  a  glass  of  water  makes  a  very  cooling  and  refreshing  drink. 

8838.  Cream  of  Tartar  is  much  used  for  a  cooling  drink  in  warm  weather :  sugar  and  the  rind  of  lemon  may 
be  added.  Bauan  ounce  of  cream  of  tartar  will  do  for  a  quart  of  water,  which  should  be  boiling ;  stnin  when 
cold. 

3839.  Table  Beer,  when  fresh,  is  perhape,  upon  the  whole,  the  very  best,  or  at  least  the  most  whoIeaooM 
common  beverage  we  have ;  and  it  was  so  considered  by  the  late  Dr.  Babtngton. 

SlOT.    II. — ^BBVBRAOBS    CONSISTING    OF    WATER    IMPRBONATBD    WITH    CARBONIC    ACID    OAt, 

TOGBTHRR  WITH   CBRTAIN   SALINE   IN0RBDIENT8. 

8840.  General  Remarks.'-A  class  of  beverages  has  of  late  yean  come  into  use,  consisting  chiefly  of  watet 
impregnated  with  carbonic  acid  gas.  It  has  been  long  known  that  many  mineral  waters,  such  as  the  Seltmr 
and  l^rrmont,  owe  their  brisk,  sparUin|r  appearance  and  agreeable  addoloui  taste  to  carbonic  acid ;  luid  to 
this,  lixewise,  many  of  their  medical  vutoes  are  attributed.  Experiment  has  shown  that  water,  under  tha 
usual  pressure  of  the  atmosphere,  abaorbs  about  double  its  own  bulk  of  this  gas  when  brought  into  contact  witli 
It,  and  that  this  absorption  is  increased  omsiderably  by  agitation  and  preesun.  It  became  a  practice,  therefore, 
to  ioBitate,  by  artificial  means,  theee  mineral  waters,  and  to  use  them  occasionally  as  a  bevenge.  The  caibooic 
add  was  easily  produced,  and,  by  proper  apnaratus,  water  was  made  to  abeorb  it ;  alsoysometimea,  thoee  saline 
incndients  vrere  added  which  chemioal  ansilysis  had  demonstrated  to  exist  in  the  natural  mineral  waten. 
3041.  Fbr  the  jmrpoee  of  itnpregnaiing  water  with  earbonic  acid  gas^  nattdng  store  ie  meeeseary  than  to  put 

some  pieces  of  pounded  marble  or  chalk  into  a  buttle,  «,>vr*  ^^  and  la 

add  some  diluted  sulphuric  or  muriatic  acid :  a  glass  tube,  &,  bent  to  a 

proper  shape,  must  be  inserted  into  the  cork  of  the  bottle,  through  whioh 

the  gas  generated  by  the  action  of  the  acid  _. 

upon  the  carbonate  of  lime  can'  pass  into  an-  -^V*  ''*'* 

other  vessel,  c,  previously  filled  with  water, 

end  inverted,  with  its  mouth  below  the  tarface 

of  water^  in  a  basin  or  trough,  d^Jg.  5(19.  The 

gas  will  expel  the  water  lu  the  vessel  c,  and 

occupy  its  place.     When  the  vessel  is  half 

empty,  cork  it  under  water,  and,  taking  it  out, 

shake  the  water,  which  causes  it  to  abeort)  the 

air  and  becomo  acidulous. 
8842.  Nooth**  apparatus  was  one  of  the  earliest  contrivances  for  causing  water 
to  abeorb  carbonic  acid,  or  making  aCrated  water ;  and,  about  forty  years  ago,  this 
was  employed  to  a  considerable  extent,  and  might  frequently  be  seen  standing 
upon  the  sideboard,  preparing  a  cooling  bevenge  of  the  same  kind  as  our  present 
•oda  water,  Aough  much  less  powerful.  This  apparatus,  whieh  may  still  be 
useful  in  imitating  mineral  waters,  and  which  has  an  elegant  appearance,  consists 
of  threo  glass  vessels,  a,  6,  c.^.  570,  fitting  into  each  other,  yet  capable  of  being 
easily  detached.  Into  tha  middle  veseel,  b,  is  put  the  water  to  be  impregnated ; 
and  mto  the  lower  one,  e,  is  put  some  white  marble  or  chalk  coarsely  pounded,  to- 

Kther  with  dilute  muriatic  or  other  acid,  which,  by  its  action  upon  the  chalk,  seta 
m  the  carbonic  add  gas  which  has  been  fixed  in  it,  and  hence  had  been  named 
**  fixed  air."  The  gas  tnus  disengaged  ascends  through  a  glass  valve  in  the  neck 
•f  the  vessel  6,  the  valves  permitting  the  air  to  ascend,  but  preventing  the  water 
from  coming  down  :  the  greater  part  of  the  gas  is  absorbed  by  the  water  in  6,  but 
a  part  ie  not  absorbed,  and  this  rises  through  the  tube  into  the  upper  vessel,  % 
which  also  contains  some  water;  and,  lastly,  what  still  remains  unabsoibed  eeoapes 
tlttmigh  its  neck  at  the  top,  in  which  a  heavy  glass  stopper,  fitting  in  looeely,  aeia 
as  a  valve  to  confine  it  until  its  force  becomes  too  great ;  and  thus  there  is  no  dan- 
gar  of  the  glass  vesael  bursting  by  the  extrication  of  the  gas,  which  would  bo  the 
cans  was  there  no  valve.  As  the  vreight  of  the  water  in  a  prevents  the  air  from 
rising  into  it  until  it  has  aoq-ured  so  much  fixes  as  to  overoume  that  weight,  the 
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gM  » tabjauted  to  a  decTM  of  proMore  raacb  greater  thaa  that  mertljr  of  the  etmoephen ;  and  henoe  the  al> 
■orption  ie  praporticaally  tnereued,  altho^h  tilts  premre  falls  far  ihuit  of  the  meaae  at  prewat  resorted  to. 
By  addioff  iron  to  the  water,  a  small  quantilj  was  dissolved,  and  thUk  an  artificial  chalybeate  may  be  prodaced ; 
and,  by  the  addition  of  salts,  Seltzer  and  other  mineral  waters  may  lie  imitated.  The  prepared  water  in  the 
"^ssel  b  is  drawn  oflf  by  a  glass  stop*Guck,  and  the  materials  for  making  the  gas  are  intruduced  ihroagh  a  glass 
stopper  in  the  lower  Tessel.  Though  this  apparatus  has  been  long  oat  of  fashion,  yet  it  is  within  the  xvoollec 
lion  of  many  persons  still  living. 

3843.  A  grtot  number  <^  timpU  eoHtrivaitctM  have  been  invented  for  the  parpoee  of  impregnating  water  with 
carbonic  acid,  one  of  which  consists  of  a  Mnall  cask  fixed  upKm  a  horizontal  axis  like  a  barrfel  chnm,  which 
is  ludf  filled  with  pare  water ;  carbonic  acid  gas  is  let  into  this  cask  through  a  tube  that  conducts  it  from  the 
vessel  in  which  it  is  generated  in  the  same  way  as  in  Nooth's  apparatus  from  chalk  or  marble  and  diluted  acid. 
The  bung  of  the  cask  must  be  kept  ojten  till  all  the  common  air  has  lieen  driven  out  by  the  carbonic  gas,  which 
may  be  known  by  bringing  a  lighted  taper  to  the  bung ;  if  the  light  is  extinguished  at  once,  it  is  certain  that 
the  space  above  the  water  is  occupied  by  the  gas  generated.  The  bung  being  now  securely  fastened  down, 
the  cask  is  whirled  mund  occasionally  to  agitate  the  water  and  increase  the  absorption.  The  vessol  for  gen* 
crating  the  gas  may  be  of  glass  or  eaithen-ware,  as  a  large  bottle ;  and  a  safety  valve  should  be  contrived  some 
where  upon  the  tube  that  conducts  it  to  the  barrel,  to  prevent  accidents  from  the  elasticity  of  the  gas. 

3844.  ImpregnattHg  water  with  carbonic  acid,  and  makimg  what  m  called  sodthwater^  is  now  managed  on  an 
extensive  scale  by  manufacturera,  who  have  very  perfect  apparatus  for  this  purposet  in  which  considerable 
pressure  and  agitation  are  employed ;  bnt,  as  soda-water  is  now  sold  in  almost  every  comer  of  the  kingdom,  we 
do  not  consider  it  necessary  to  detail  the  mode  of  operation  in  making  it,  as  it  demands  mora  attention  and  care, 
and  more  expensive  machinery  than  is  likely  to  be  resorted  to  in  private  families. 

[The  impregnation  of  water  with  atmoapheric  air  has  lately  been  practised  in  this  country,  and  has  been  foand 
to  furnish  a  beverage  little  lass  at  tractive,  when  cooled  with  ice,  than  if  carbonic  acid  gsa  were  emjdoyed.  Tha 
same  apparatus  fur  introducing  the  air,  and  for  retaining  it  by  compression,  will  answer ;  and  either  simple 
water,  or  that  containing  a  solution  of  soda,  may  be  used.  When  dnwn  from  the  fountain  and  mixed  with 
sirups  in  the  usual  way,  it  is  not  easy  to  distinguish  it  from  the  carbonated  water  when  it  is  kept  sufficiently 
odd.] 

3845.  Single  Soda-water  is  an  acidulous  water  simply  impregnated  with  carbonic  acid. 

3840.  Doi^  Soda-wateTf  which  ii  that  now  manofaetured  and  sold  in  tightly*corked  bottles,  is  water  having 
a  little  carbonate  of  soda  dissolved  in  it,  in  the  proportion  of  two  ounces  to  the  gallon,  and  containing  carbonic 
acid  gas  that  has  been  forced  into  it  by  a  particular  apparatus,  with  agitation  to  cause  greater  absorption. 
These  bottles  are  corked  in  a  peculiar  manner ;  and,  when  the  pressure  of  the  cork  is  removed,  the  gas,i^  iu 
elasticity,  forces  out  in  the  manner  wall  known. 

3847.  EferveMciiu[  draughts  are  agreeable  imitations  of  the  natural  acidulous  waters.  The  best  is  made  by 
adding  a  solution  olcarbonate  of  soda  to  some  fresh  lemon  juice.  The  acid  of  the  lemon  attracts  the  soda  from 
the  carbolic  add,  the  escape  of  which  in  a  gaseous  state  occasions  the  babbling  appearance  called  efferve^ 
eenee.  When  lemons  are  in  aeason  this  is  easily  made,  and  forms  a  very  refreshing  and  cooling  beverage  mnch 
employed  in  cases  of  fever,  and  very  cooling  in  sultry  weather. 

Lemon  juice,  containing  a  great  deal  of  mucilage,  cannot  be  kept  long  by  itself;  but  as  it  cannot  always  be 
hod  fresh,  means  have  been  found  to  preserve  it  in  a  solid  and  crystallized  state,  and  a  portion  of  this  dissolved, 
added  to  the  carbonate  of  soda,  is  as  efifectual  as  the  lemon  juice  itself.  The  add  of  the  lemon  being  the  same 
as  that  in  the  dtron  and  lime,  it  is  often  named  citric  add,  from  the  fint  of  these  fruits,  in  which  it  exists  very 
abundantly,  and  from  which  it  is  prepared  in  a  concrete  state.  The  concrete  acid  being  extremely  portable, 
is  very  nseful  to  travellen,  particularly  in  long  sea  vojrages ;  aiul  lime  juice  is  much  used  in  the  navy  as  a 
preservative  from  scurvy. 

The  best  modes  of  making  this  agreealde  and  asefal  beverage  is  the  following :  Into  a  half-pint  tumbler  ol 
water  stir  thirty  grains  oi carbonate  of  soda  powdered,  and  into  another  similar  glass  squeeze  the  juice  of  half 
a  good  lemon,  or  twenty-five  grains  of  crystallized  add  of  lemon  (citric  acid)  powdered.  When  the  powdera 
are  quite  dissolved,  pour  the  contents  of  one  gloss  intc  the  other;  a  brisk  effervescence  will  take  {dace  ;  drink 
immediate^.  It  must  be  observed  that  the  fint  tumbler  must  be  large  eacugh  to  hold  also  the  contents  of  the 
lecond.  It  it  be  required  stronger,  increase  the  quantity  of  each  material.  The  proportions  of  each  should  be 
10  managed  that  neither  an  alkaline  nor  an  acid  ahoold  predominate,  except,  for  some  reason,  an  alkaline  or  aa 
acid  draught  is  required.  This  beverage  may  be  agreeably  flavoured  by  dissolving  a  little  raspberry  or  red 
currant  jelly  in  the  water  before  the  sails  are  put  in ;  and  if  these  be  preferred,  a  little  tincture  of  ginger,  or 
sirup  of  ginger,  a  bit  of  snnr  rubbed  on  a  lemon,  or  a  little  white  wine.  Ten  dn>ps  of  tinet.  Jerri  mwnaii  added 
will  form  a  chalybeate.  It  is  to  be  observed  that  the  crystallized  citric  acid  contains  none  of  the  agreeable 
anwna  of  the  fruit,  as  that  resides  solely  in  the  skin. 

3818.  A  cheaper  mode  of  making  effervescing  draughts,  now  become  very  general,  is  by  using  the  tartaric 
acid  with  the  carbonate  of  soda  instead  of  the  citric,  and  P^rs  of  each,  containing  the  proper  quantity  for 
taking  at  one  time,  are  commonly  made  up  in  packets  of  different  colours,  and  sold  at  all  the  chemists  and 
dmniats'  shops  under  the  name  of  soda  powders. 

3849.  The  tartaric  acid  exists  vi  thsjmce  of  several  acidulous  fruits,  particolariy  in  the  grape.  It  is  chiefly 
procured  from  the  crude  urtar  which  is  deposited  in  the  making  of  wine.  (See  Wine,  Book  vIlL,  Chap.  IV.) 
This  tartar  is  the  tartaric  acid  in  combination  with  potash,  that  existed  in  the  gnpes  from  which  the  wine  was 
made.  To  procure  the  acid  pore,  the  tartar  is  dissolved  in  boiling  water,  and  chalk  or  lime  is  added ;  this  de- 
composes the  tartar,  and  tartrate  of  lime  is  obtained,  which  is  afterward  decomposed  by  sulphuric  acid,  which 
takes  away  the  lime,  leaving  the  tartaric  add  free. 

3850.  Ginger  Beer /or  keeping.— Toko  five  gallons  of  good  water,  six  pounds  9(  loaf-sugar,  three  ounces  ol 
sliced  or  powdered  ginger,  boil  them  together  for  half  an  hour.  Peel  six  lemons,  add  the  peel,  and  boil  for 
another  quarter  of  an  hour.  A  few  minutes  before  taking  it  off  the  fire  put  in  the  lemon  juice ;  and  when  the 
whole  has  cooled  down  to  the  temperature  of  new  milk,  pour  it  into  a  cask,  and  add  to  it  half  a  pint  of  good 
yeast ;  stir  it  well  together,  and  let  it  work  for  two  or  three  days,  according  to  the  weather.  Then  strain  it 
off  from  the  lees  into  another  cask,  and  add  to  it  a  pint  of  brandy.  Hang  in  the  cask  a  little  isinglass  in  a  mus* 
lin  bag,  and  stop  the  cask  down  for  three  weeks ;  then  bottle  in  stone  bottles,  cork,  and  wire  it.  It  will  be  fit 
for  use  in  forty-eight  hours.  This  is,  in  fact,  a  weak  sogar  beer,  flavoured  strongly  with  ginger  and  lemon 
peel. 

8851.  Common  Ginger  Beer. — T^ke  one  ounce  of  powdered  ginger,  half  an  ounce  of  cream  of  tartar,  one 
pound  of  white  sugar ;  mix  these  in  a  gallon  of  water,  and  simmer  it  over  the  fire  for  an  hour ;  when  coded 
to  milk-warm,  add  a  table-spoonfol  of  yeast,  and  ferment  it  for  twelve  houn.  Then  put  it  into  stone  bottles, 
eorit,  and  tie  it  well  down.    It  will  Ite  fit  for  use  in  forty-eight  houn. 

An  imitation  of  Ginger  Beer  is  made  by  means  of  what  are  called  ginger  beer  powders,  which  are  likewiee 
sold.  Take  eight  grains  of  finely-powdered  ginger^  twenty-six  grains  ofcarbonate  of  soda,  and  one  drachm  of 
white  sttirnr ;  powder  these  in  a  morfeur,  mix  them  intimately,  and  dissolve  them  in  a  tumbler  half  filled  with 
water.    Then  add  the  tartaric  add,  as  above  described  in  the  soda  powdera. 

38n.  An  ofreeaiU  beverage  mau  be  Steele,  which  will  be  «seful  in  hot  weather  as  a  light  summer  drink,  Ij 
mixing  a  bottle  of  ale  or  porter  wito  teu  quarts  of  water,  adding  a  pound  of  coarse  brown  sugar  and  two  ounues 
nf  ginger.  This  is  not  exactly  ginger  beer ;  but  if  well  mixed,  then  bottled  and  corked,  it  will  be  found  to  be 
bhek,  and  fit  for  drinking  in  a  few  days. 
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SiCT.    in. — BRTIBAOBI   COMFOtKD   PABTLT  OW  PBBMBHTBD  UQV0B8. 

SHUl  E9t  tpieed  wUu  were  araflh  in  xm  till  th«  begimring  of  tb«  nxtoenth  omtary :  and  mdm  of  tW%f» 
fonriUi  oomnMiiidB  w«r«  known  bv  the  naawt  of  yyocrw.  Mcik,  tad  dory.  The  flnt  of  tbete,  which  took  iu 
onme  from  tne  bsf  tbnragit  which  it  wae  etnuned,  called  by  apotbecwiee  **  Hippoentei**  tleeTe,**  ww  made 
either  of  white  or  red  wine  with  aromatice,  each  aa  ginser,  daaanon,  ammatie  aeeda,  antf  tngar.  Clarr  wat 
made  from  claret^  with  honey  and  aromatice ;  and  each  from  the  wine  of  that  name,  a  kind  of  ^rry.  These 
were  drunk  aa  a  "  night  cap,"  ind  at  the  eonclndon  of  a  banquet  Le  Grand,  in  hie  "  Vie  privte  dee  Fran- 
eoie,"  obeenres  that  the  poeU  of  the  thirteenth  century  epeak  with  rapture  of  these  delidoue  bereragee ;  and 
ft  ifl  eaid  that  they  were  highly  eeteemed  in  conventa  and  uniTorrities.  A  scale  of  perfection  was  even  uh- 
aerfed :  when  the  compound  was  made  of  Bordeaux  wine,  it  was  simply  called  Biihop  ;  but  receired  the  name 
of  Oardmal  when  old  Rhine  wine  was  used ;  and  roee  to  the  dignity  of  Pope  when  imperial  Tokay  was  em- 
ployed.   The  restigee  of  theee  aadent  mixtures  may  still  be  seen  in  our  mulled  wine  and  bishop. 

SdM.  To  mmtt  M^.— Boil  the  spioes  (cinnamon,  nutmea  grated,  donMf  and  mace)  in  any  quantity  approrod. 
in  a  quarter  of  a  pint  or  better  of  water ;  put  to  this  a  full  pint  of  port,  with  sugar  to  taste.  Mix  it  well,  ana 
serve  hot  with  thin  slipe  o£  toast  or  rusks.  Lemon  or  orange  juice  may  be  added,  and  the  water  may  be  strained 
off  from  the  spioea.  Ak  orporttr  mttjf  be  mulled  as  above,  and  have  toaets  or  biscuits  put  to  them. — (Meg 
Dodt.)  Formerly  the  yolks  of  eggs  were  mixed  with  muUed  wine,  aa  in  making  costard  or  egg-caudle,  anS 
many  flavouring  ingredients  were  employed  which  are  now  disused. 

.  3855.  Biehop.—Tno  day  before  it »  wanted,  grill  on  a  wire-grill,  over  a  clear,  slow  fire,  of  a  pole  brown, 
three  smooth-skinned,  large,  bitter  oraqgee.  Plaoe  them  in  a  small  punch-bowl  that  wilt  about  hold  them,  and 
pour  over  them  a  full  naif  pint  from  a  bottle  of  old  Bordeaux  wine,  in  which  a  pound  and  a  quarter  of  loaf  sugar 
IS  dissolved.  Cover  with  a  plate.  When  it  is  to  be  served  next  day  (thoqgh  it  may  lie  over  two  or  three  days), 
cut  and  sqaeese  the  oraqgee  into  a  small  sieve  placed  above  a  jug,  containing  the  remainder  of  the  bottfo  of 
wine,  previously  made  very  hot ;  add  more  sirup  if  it  is  wanted.  Serve  hot  in  large  glasses,  or  in  summer  it 
may  be  iced.  Bishop  is  often  made  of  Madeira  In  England,  and  is  perfumed  with  nutmegs,  bruised  cloves,  and 
mace.  It  ought,  however,  to  be  made  of  old  generous  Bordeaux  wine,  or  it  fails  of  its  purpose  as  a  tonic  Uqueur. 
It  is  reckoned  highly  stomachic,  and  is  served  at  French  dinners,  eavaiu  and  r^dterchis,  either  as  the  ceiip 
(tmpiriM  or  after  the  dessert. — Mef  Dods. 

WM.  The  wMemil  botti  of  ancient  times  was  made  of  mild  ale,  well  spiced  and  sweetened ;  and  eometimes 
with  eggs  beat  up  in  it. 

9SST.  The  tmctemi  Tpoem  was  nude  of  a  quart  of  red  wine,  an  ounce  of  cinnamon,  half  aa  ounce  of  ginger, 
a  quarter  of  aa  ounce  of  pepper,  and  half  a  pound  of  sugar,  all  put  into  a  bag  and  infused  in  the  wine. 


365S.  Cool  TVniard.— The  comoosition  of  this  ancient  beverage  is  of  great  variety.  The  basis  is  home- 
brewed  ale,  spices,  and  seasoning  nerba.  "To  a  quart  of  good  ale,  add  a  glass  of  white  wine,  and  another  of 
brandy,  some  lemon  juice,  and  the  rind  pared  veiy  thin ;  a  little  well-toasted  bread ;  a  sprig  or  two  of  bnrrage 
or  balm,  and  a  little  nutmeg  grated.    Some  use  cider  instead  of  ale. 

S859.  Egf  Flip.— Heat  a  quart  of  good  home-brewed  or  other  ale,  and  pour  it  into  a  jug  with  a  spout ;  in  a 
similar  jug  beat  up  three  or  four  eggs  with  a  quarter  of  a  pound  of  moist  sugar,  and  one  or  two  glasses  of  rum 
or  brandy,  flavouring  it  with  nutmeg,  ginger,  and  grated  lemon  peeL  When  the  ale  is  quite  hot,  but  not  boil- 
ing, pour  it  quickly  into  thejugwith  the  egga^  return  this  back  again  into  the  other  jug,  and  thus  keep  pouring 
the  mixture  backward  and  forward  from  one  jug  to  another,  till  the  whole  is  thoroughly  incorporated,  and  at 
toBQOth  as  cream. 

8860.  Egg  ^e<.— This  is  made  in  the  tame  manner  aa  the  last,  only  there  is  no  spirits  nor  spices ;  simply 
the  '•ggt  and  ale  or  beer,  Mrith  sugar. 

S801.  Ale  Po«Ml.— Boil  a  pint  of  new  milk  with  a  slice  of  toasted  bread ;  pour  a  bottle  of  mild  ale  Into  a 
punch-bowl,  sweeten,  and  add  spices,  and  then  pour  the  boiling  milk  over  it    A  line  head  should  rise. 

S809.  Sack  Poeaet. — Boil  some  cream  and  grated  sweet  biecuits ;  add  sugar,  cinnamon,  and  nutmeg.  Wann 
tome  sherry,  and  stir  it  into  the  cream  :  then  pour  the  whole  (|ttjckly  flpMn  one  vessel  to  another  until  it  ba 
perfectly  smooth ;  or  it  may  be  made  with  eggs  beat  up  in  milk  instead  of  the  cream. 

3863.  PuMk  is  a  beverage  made  of  various  spirituous  liquors  or  wine,  hot  water,  the  add  juioet  of  fmitt, 
and  sugar.  It  is  considered  to  be  very  intoxicating ;  but  this  is  probably  because  the  spirit  being  partly 
sheathed  by  the  mucilaginous  juice  and  the  sugar,  its  strength  does  not  appear  to  the  taste  so  great  as  it  raaliy 
it.  Punch,  which  was  almost  universally  drunk  among  the  middle  daoca  about  fifty  or  sixty  years  ago^  has 
almost  disappeared  firom  our  domestte  tables,  being  snpetaeded  bv  wine. 

3864.  BAgHeh  PwicA.— Rub  the  yellow  rind  of  a  lemon  with  lump  to^ ;  put  this  sugar  into  the  puarJi 
bowl,  and  squeeze  the  lemon  juice  to  it,  add  the  spirits,  rum  and  brandy,  in  such  proportions  ak  are  preferred , 
incorporate  the  spiriu  thoroughly  with  the  sugar  and  lemon  before  pouring  in  the  boiling  water,  and  keep 
stirring  the  whole  while  this  is  pouring :  some  add  Madeira  or  sherry.  Punch  is  kept  also  cold  in  bottJes,  and 
in  summer  is  very  agree<^>le.  In  Scotland  it  is  frequently  made  with  whiskey.  Wtiere  fresh  lemons  cannot 
be  had  for  punch,  or  similar  beverages,  crystallized  dtrio  add,  and  a  few  drops  of  the  essence  of  lemon,  will 
be  very  nearly  the  same  thing. 

8865.  RegenVs  Pwieft.— A  bottle  of  Champagne,  a  quarter  of  a  pint  of  brandy,  a  glassful  otveritMe  Marti' 
mijue :  with  this  mix  a  pint  or  more  of  a  strong  infusion  of  the  best  green  tea  strained,  and  capillaire  or  simpl* 
sirup  to  taste. — Meg  Doda. 

3806.  Norfolk  Punch,— P%n  thirty-two  Seville  onnget,  and  the  same  number  of  lemons ;  infuae  the  peel 
for  two  days  in  a  lane  bottle  or  jar  with  a  gallon  of  brandy  (or  ilavourleas  whiskey),  a  little  reduced  in  strength  ; 
darify  in  a  gallon  of  water  four  pounds  of  sugar ;  when  cold,  strain  the  brandy  (wnich  will  now  be  a  tincture) 
to  this ;  add  the  juices  of  the  oranges  and  lemons,  previously  strained  and  bottled,  when  the  peel  is  taken  olT; 
cask  ih.0  liquor,  or  put  it  in  a  iar,  and  stop  it  well ;  in  six  weeks  it  may  be  gently  ponred^  or  drawn  off,  and 
bottled.  A  tincture  of  braited  nutmegs  and  cloves  may  be  added  to  this  compound ;  this  will  keep  any  length 
of  time,  and  in  any  climate. — Meg  Dod*. 

3867.  Milk  PMidb.— Rub  off  on  lumpe  of  sugar  the  zest  of  a  dozen  lemons ;  pare  oflf  what  you  do  lake  off  on 
the  sugar,  but  take  none  of  the  white  stuff;  infuse  in  two  ouarts  of  brandy ;  strain  off  in  two  days,  and  add 
of  clarified  sirup  two  pounds,  and  of  water  two  quarts,  with  half  a  pint  of  hot  new  milk ;  strain  through  a  jelly 
bag,  and  keep  in  a  close  jar  or  small  cask  till  it  fiaes,  which  will  be  in  six  weeks  or  lest.  Milk  punch  mty  \» 
made  extempore  by  adding  a  little  hot  milk  to  lemonade,  and  straining  through  a  jelly  bag ;  it  is  genenlly 
drunk  odd. 

3868.  Wtne  Pwidk.— Port  wine,  two  pints ;  arrack,  two  pints  ;  the  juice  of  twelve  lemons ;  sugar,  one  poond  , 
hot  vrater,  six  pints. 

3860.  Tea  Pwidk.— Hot  tea,  two  pints  ;  amck,  thirteen  ounces  ;  sugar,  four  otiaeet ;  fiavoursd  by  robbing 
eff  the  yellow  peel  of  the  lemons  ;  or  green  tea,  juniper,  and  Champagne. 

8870.  Firsndt  Pimck.-~Cut  a  lemon  into  thin  slioes,  taking  out  the  seeds ;  bdl  then  in  water,  and  add  a 
pinch  of  green  tea,  and  let  it  infuse  five  minutes ;  strain  the  whde,  and  Ad  brtady  and  sugar  suflident. 

3871.  ^uld  Man^s  Milk  of  Seolfand,  or  Egg-nog  of  AmeHea.—flmx  the  yolks  aad  whitee  of  six  eggs  tepar- 
ately ;  put  to  the  beat  yolu  sn^ar  and  a  quart  et  new  ndlk,  or  thin  sweet  cream ;  add  to  this  rum,  whiskey, 
or  brtady,  about  half  a  pint ;  pnt  in  the  whites  of  the  eggs  whipped  up,  uul  ttir  the  whole  gently.  It  may  be 
flavoured  with  nntmeg  or  rind  of  lemon. 

3879.  Samgmtee  is  a  kind  of  pumdh  frequently  drunk  in  the  West  Indies,  and  is  composed  of  half  Madeira  and 
aalf  water,  addulated  with  lime  juaoe  aad  tweeteaed  with  sugar. 
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SSra.  Mka  Mtf  ^f  If9iih  Awmriem,  htm  Capt.  MiRTstt.— Pot  iato  a  tonbler  aboot  a  down  iprin  of  tto 
mAm  ahoou  of  mint ;  vpin  t&ara  pat  a  ipooiiAu  of  whita  tuar,  and  aqoal  proportlona  of  peaok  and  oobudob 
biaadj,  lo  as  to  fill  up  one  Otird,  or  perbapa  a  little  leaf.  TtMn  trnkm  rasped  or  poonded  ice.  and  fill  up  the 
tvokbler.  Epicsns  mb  the  lipa  of  the  tumbler  with  a  piece  of  fresh  pineapnle,  aod  the  tumbler  itself  ta  vexy 
often  incrasted  outside  with  stalaotitee  of  ioe.  Aa  the  ice  melta,  tou  dnak«  Tlie  Viifudaaai  smrs  Oqpt. 
Msjrryatt,  claim  the  merit  of  hating  invented  this  enpeih  oonpooiM ;  but  from  a  paasaf  e  ia  the  Gomoa  of 
Milton,  he  claims  it  for  his  own  country. 

^4.  Rum  SknA  tmd  fTofcr.-^Bam  shrub  is  made  from  the  juioe  of  lemona,  with  ram  and  sugar,  but  oftenor 
oC  the  juice  of  the  lime,  rum,  and  sugar.  Great  duaatitiee  ef  fime  juice  with  mm  are  imported  from  the  West 
Indies,  Ibr  the  purpoae  of  making  shrub  and  other  liquors.  ▲  small  qnaatitf  added  to  water  makes  an  agreeaUa 
beveniige.    Brmdjf  Skni^  and  QmrmU  Skrub  are  made  in  a  similar  manner. 

S875  SfMU  md  «M<er  warm,  or  cold  as  grog,  are  well  known. 


CHAPTER  X. 

ON  TIA. 

Sbot.  I.— history  or  thi  intboduotion  of  tba  into  bbitain. 

8876.  The  heDtragt  to  named^  and  now  become  alnuut  a  necessary  of  life  in  a  great  pan 
of  the  British  lalea^  was  wholly  nnlmowii  to  the  Ghreeks  and  RomaDs,  as  likewise  to  our 
anoestorspreYiouslT  to  the  middle  of  the  seventeenth  centoiy. 

3877.  7%e  date  of  its  beginning  to  be  used  in  this  country  is  well  ascertained  hy  the  fact 
that  a  dnty  of  eightpenee  per  gallon  was,  in  1660,  laid  on  the  inAision  of  tea  made  and 
sold  in  cofihe-hooses  in  London ;  and  that  its  use  had  not  at  that  time  become  very  gen- 
eral, is  shown  by  an  entry  in  the  published  diary  of  Mr.  Pepys,  secretary  to  the  Admiral- 
ty:  <*  September  26th,  1661.— I  sent  for  a  cup  of  tea  (a  China  drink),  of  which  I  had 
nerer  drunk  before." 

8878.  It  does  not  appear  clear  by  whom  tea  was  first  imported  into  Europe,  We  learn 
from  Mickle,  in  his  *<  Introduction  to  the  L6ziad,"  that  the  Portuguese,  who  had  inter- 
course with  China  in  1617,  were  allowed  to  purchase  silks,  porcelain,  and  tea ;  but  we 
hare  no  evidence  how  far  they  availed  themselves  of  this  privilege  with  respect  to  the 
latter.  That  they  were  acquainted  with  the  use  of  an  article  in  such  general  consump- 
tion among  the  Chinese  is  rendered  very  probable  from  the  circumstance  that  they  are 
the  only  European  nation  who  designate  the  plant  by  its  national  name  oftscha,  all  oth 
era  applying  to  it  the  provincial  name  of  te,  derived  from  the  dialect  of  Tokien,  the  prov 
ittce  with  which  the  English  and  Dutch  maintained  their  eariiest  intercourse.  The  Dntdir 
arrived  for  the  first  time  in  China  in  1601 ;  but  there  is  no  authentic  evidence  that  eithea 
they  or  the  English,  who  appeared  about  the  same  time  in  the  Eastern  seas,  imported 
tea  during  the  first  half  century  of  then-  intercourse  with  tiie  East.  No  doubt,  however^ 
fiom  the  facts  we  have  noticed,  it  was  brought  to  Europe  about  that  time,  and  that  the 
taste  for  it  was  beginning  to  lipread  in  1660. 

8879.  It  was,  however,  so^rare  a  commodity  in  England  in  1664,  that  the  English 
East  India  Company  at  that  time  brought  two  poulids  two  ounces  of  it  as  a  present  for 
his  majesty ;  and  it  waa  not  imported  direct  from  China,  but  from  Holland.  In  1666^ 
Lord  Arlington  and  Lord  Osseiy  brought  over  from  the  latter  country  a  quantity,  at 
which  time  it  was  sold  in  England  for  sixty  shillings  a  pound.  The  Dutch  proeuied  it 
from  Bantam,  then  one  of  the  principal  emporia  of  India,  and  taoch  frequented  by  the 
junks  or  ships  of  Canton.  But  it  was  scarcely  then  considered  as  an  article  of  com- 
merce ;  for  in  1667  we  find  that  the  East  India  Company  gave  the  first  order  to  their 
agent  at  Bantam  to  send  home  100  pounds  of  tea  for  the  purpose  of  making  "  presents 
to  their  friends  at  court" 

From  that  time  the  consumption  increased ;  and  in  1678,  nearly  6000  lbs.  were  'vn- 
ported :  a  quantity,  however,  which  is  now  easily  sold  annually  by  a  sin^  shop  in  Lo»> 
don.  As  a  proof  of  the  rapidly-increased  demand  for  what  had  become  a  favourite*  arti- 
cle of  luxury;  about  the  end  of  the  century  nearly  30,000  lbs.  of  tea  were  brought  eveiy 
year  to  England ;  and  in  twenty  years  more  the  annual  importation  exceeded  1,000^006 
Ibe.  The  present  enormous  consumption  in  England  of  upward  of  48,000,000  lbs*  an« 
nually  is  perhaps  greater  than  the  quantity  consumed  in  all  the  countries  of  the  world 
besides,  except  China.    Hie  amount  of  the  duty  on  tea  in  the  year  is  about  4^608,000/. 

Sbct.  II.— tba  plant,  and  its  cultivation. 

3880.  With  respect  to  the  tea  plant  {Thea,  Linn.)  we  have,  until  lately,  been  deficient  in 
aocurate  information,  as  it  was  only  cultivated  in  China  and  Japan,  countries  to  which 
strangers  are  not  permitted  free  access. 

Linn«u8  was  induced  to  think  that  there  were  two  species,  one  of  which  produced 
the  black,  and  the  other  the  green  teas ;  but  later  observations  do  not  confirai  this,  and 
from  various  information  received  concerning  the  tea  plant,  some  botanists  are  of  opin- 
ion that  the  various  qualities  of  teas  depend  upon  varieties  produced  by  soil,  ehmate,  and 
the  age  at  which  the  leavea  are  plucked,  as  well  as  upon  tiie  management  of  them  after- 
ward ;  in  short,  that  a  single  species  has,  like  most  other  useAil  plants  long  cultivated, 
spread  into  aeveral  permanent  varieties,  two  of  which,  the  black  and  the  freen,  distia- 
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guished  by  broad  and  narrow  leavas,  are  ohiefly  known  to  as :  Uiese  grow  in  dSfibraal 
districts.    When  the  leaves  of  black  and  green  tea  are  expanded  by  hot  water  and  ex- 
amined by  the  botanist,  though  a  diffbrence  of  character  is  perceived,  yet  this  is  not  suf- 
ficient to  authorise  considering  them  as  distinct  species. 
3881.  The  tea-tree  or  shrub  beUmgt  to  the  close  and  order  of  Monadelphia  Polyandria  in 

^e  lannean  system,  and  to  the  natural  order  of  Au- 
rantiaoee  in  the  system  of  Jusaieu.  Lately  it  haa 
been  made  into  a  new  order,  the  Theasia,  which  in- 
cludes the  Camellia  and  some  other  plants.  It  com- 
monly grows  to  the  height  of  from  three  to  six  feet ; 
but  it  is  said  that  in  its  wild  or  native  state  it  reaches 
to  twenty  feet  or  more.  In  China  it  is  cultivated  in 
numerous  small  plantations.  In  its  geneial  appear- 
ance, and  the  form  of  its  leaf,  fig.  671,  it  resembles 
the  myrtle  *,  the  blossoms  are  white  and  fragrant,  not 
unlike  those  of  the  wild  rose,  but  smaller,  and  they 
are  succeeded  by  soft  green  capsules,  containing  each 
Fig,  671.  from  one  to  three  white  seeds.    These  capsules  ans 

crushed  for  oil,  which  is  in  general  use  in  China. 

8882.  The  tea-tree  does  not  require  a  tropiaU  cUmate, 
but  flourishes  best  in  temperate  regions.  In  China, 
where  it  is  indigenous,  the  greateat  part  of  the  tea  grows  between  the  twenty-seventh 
and  thirty-first  degrees  of  north  latitude,  though  the  plant  thrives  to  the  north  and  south 
of  these  parallels.  It  also  grows  in  J^>an,  Cochin  China,  Tonquin,  and  Ava,  and  it:  is 
raised  without  difficulty  in  our  own  green-houses.  The  part  of  China  wheee  the.  best 
tea  is  cultivated  is  called  by  us  the  '*  tea  country,"  and  consists  of  portions  of  five  prov- 
inces ;  viz.,  for  black  tea,  Tokien  and  Canton,  but  more  particularly  the  first,  where  fiur- 
merly  European  traders  were  permitted  to  resort,  until  the  evils  supposed  to  arise  from 
the  intercourse  with  foreigners  induced  the  Chinese  goveniment  to  restrict  aU  commn> 
BKcation  to  a  single  port ;  and  for  green  tea,  Kiang-nan,  Kiang-si,  and  Chi-kiang,  but 
ehiefly  the  first  of  these,  that  beantiful  province  of  which  Nmnking  is  the  capital  The 
worst  teas,  the  bohea,  come  from  Woping,  a  district  in  Canton. 

In  other  parts  of  China,  tea,  though  grown,  is  of  inferior  quality  oompared  with  that 
of  the  above-mentioned  provinces,  and  is  raised  for  local  oonsumption  only ;  or  when  ol 
a  superior  kind,  it  loses  its  flavour  when  exported,  like  some  of  the  fine  wines  of  France. 
The  more  northern  part  of  China,  as  Pecheli,  the  metropolitan  province  in  lat  40^  is 
too  cold  for  the  successful  cultare  of  the  tea  plant ;  and  in  the  extreme  southern  parts 
of  China  the  heat  is  too  great.  It  is  not  cultivated  farther  south  than  about  Canton* 
where  a  few  small  plantations  are  to  be  seen.  The  producton  of  good  tea  depends  upon 
soil  and  locality  fully  as  much  as  that  of  good  wine ;  like  it,  too,  the  produce  vtaries  ac- 
cording to  the  care  with  which  the  crop  is  collected  and  prepared  for  use.  The  quality 
of  the  crop  varies  also,  like  the  vintage,  with  the  nature  of  eaeh  season. 

The  best  green  tea  is  grown  in  the  district  of  Hoey-chow-foo,  the  most  aontheriy  city 
of  the  province  of  Reang-nan,  and  about  700  miles  from  Canton.  The  soil  in  which  it 
is  reared  is  a  deoompoeition  of  granite  abounding  in  feldspar ;  and  it  is  renuukable  that 
it  is  from  the  same  mineral  the  ftiest  porcelain  cups  for  drinking  tea  are  manufactured. 
The  black  tea  district  is  about  200  miles  firom  Canton. 

9888.  The  cuUiieatum  of  the  tea  piarU  requires  great  core.  It  is  raised  chiefly  on  the 
sides  of  hills ;  and  in  order  to  increase  the  quantity  and  improve  the  quality  of  the 
leaves,  the  shrub  is  pruned,  so  as  not  to  exceed  the  height  of  from  two  to  three  feet ; 
mndi  in  the  same  manner  as  the  vine  is  treated  in  France.  They  pluck  the  leaves  one 
hy  one,  selecting  them  according  to  the  kinds  of  tea  required ;  and  notwithstanding  the 
tediousness  of  the  operation,  each  Ial)ourer  is  able  to  gather  from  four  to  ten  or  fitteen 
pounds  a  day.  When  the  trees  attain  to  six  or  seven  years  of  age,  the  produce  becomes 
so  inferior  that  they  are  removed  to  make  room  for  a  fresh  succession,  or  they  are  cut 
down  to  allow  of  numerous  young  shoots. 

In  Chijia  landed  property  is  very  much  subdivided ;  and  tea  is,  for  the  most  pert,  grown 
in  gardens  or  plantations  of  no  great  extent  by  proprietors  little  above  the  rank  of  peas- 
ants. The  leaves,  being  gathered  by  the  cultivator's  family,  are  immediately  carried  to 
market,  where  ihey  are  purchased  by  a  partioular  clus  of  dealers,  who  dry  them  and 
otherwise  prepare  them  to  be  sold  to  the  "  tea  merchants."  The  latter  compiete  the 
manufacture,  sorti&g  the  teas  according  to  their  qualities,  give  them  a  final  diying,  and 
pack  them  up  in  cheits,  which  are  stamped  with  the  name  of  the  grower  or  manufoctu- 
rer,  and  the  merehant  who  makes  them  up. 

8884,  Teas  of  the  finest  fiaoqur  consist  of  the  youngest  leaves  \  and  as  these  are  gath- 
ered at  four  difierent  petiods  of  the  year,  the  younger  the  leaves,  the  higher  flavonred 
«be  tea,  and  the  scarcer,  and,  consequently,  the  dearer  the  article. 

8886.  Perha|>s  one  of  the  moat  authentic  acoounts  which  we  have  of  the  preparatiOD 
of  lea  in  China  is  that  which  was  given  in  evidence  before  the  House  of  Commons, 
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fiepitenoiber,  1834^  Vy  Mr.  RaerM*  who  was  for  many  year*  tlie  Eaal  ladia  Oompany'a 
tea  iaapector. 

.*•  Tlw  tea  piaat  ia  CbiM  iMi  two  distinct  nvjetiea,  if  aot  speciaa,  which  ntpoMrelj  jiOi  tha  Mac*  and  tki 
grten  tea*.  Tba  traa  ia  aa  evaigTaeB.  Tha  piokian  of  the  leavea  bagia  ia  about  May.  whwa  the  plant  ia  ia 
full  leaf,  bat  leadj  to  •hoot  oat  other  leaves.  Ia  the  black  tea  plant,  the  firat  shoot,  or  the  bud  coming  cmt, 
Itien  oereied  iritfa  hair,  faros  the  flae  flomery  pekoe.  A  few  ds^'  more  growth  aiakea  the  hair  begin  to  fall 
«ffi  the  leaf  theu  exjMoifs  and  becomes  the  ^iack-le«fed  pekoe.  Some  yovng  shoots  hare  fleshier  and  finer 
laavesi  whioh  jsafcse  the  &nteA««r  ;  the  next  brat  leaTss  make  the  Coi^pot ;  the  nest  ConMot^,  and  the  refttsa 
and  inrerior  leaves  th^  Bohoti.  These  ars  the  states  in  which  the  black  teaa  are  collected  by  the  tea  farmers  { 
and  some  very  coane  teas  need  by  the  Chinese  themsekes  are  pheaper  than  the  sloe  lesTcs  ooold  he  hroaght 
to  maihet  in  uw  country.  The  tea  of  Wopiag  in  Canton  is  of  this  character.  There  is  a  greater  diffetituoa 
in  the  qnalitiss  ef  blaofc  teas  than  of  green. 

*'  The  vaneties  of  green  tea  appear  to  originate,  not  from  the  stages  of  pieb'ng,  like  the  4;lack,  but  partle 
fxom  dilRrenee  of  treatment  and  maaipalaiion,  partly  from  difference  of  soil  A  large  proportion  of  Tioankti 
is  the  growth  of  a  different  dtstriet  from  that  which  prodnoes  the  Hfoom.  When  a  tea  merchant  boys  greea 
tea  ffom  the  fanner,  he  safajsou  it  to  the  following  process :  he  sifts  it  throvgh  one  sieve,  which  takes  oat  tha 
4ust,  tXkOfOtmg  kMfOom^  and  the  gmnpowder,  thea  ttirongh  another  sieve,  which  passes  the  smoU  Uof  kyoon  of 
commetoe ;  two  other  sievcis  successively  take  out  the  second  and  largest  degree  of  size,  sad  whst  d(N;s  not  paw: 
the  third  ferms  hffoon-oMm,  The  teas  then  undergo  the  process  of  firing,  in  an  iron  pan,  at  a  great  degree  tif 
heat,  wiiioh  nvas  the  leaves  a  lighur  twist,  and  brings  them  up  to  their  coloar.  The  tea  which  peseos  the 
first  sieve  is  then  out  into  a  winnowing  machine,  and  the  fan  blows  the  light  leaf  at  the  fiirther  emi,  and  the 
iaiger  broken  laat  at  a  shorter  distance.  The  heavier  teas,  as  the  gunpowder  and  hyson,  fail  nearer  or  farthe« 
tnm  the  hopper,  aeeoiding  to  thenr  gravis,  and  are  separated  hv  the  winnowing  maenine.  When  fair'y  made 
che  diflbrenee  between  the  gunpowder  and  the  young  hyson  will  be  this :  the  yottng  leaf  which  takes  ihe  long 
twist  will  form  the  young  hyson,  and  that  which  taker  tha  lonnd  twist  will  form  the  gunpowder,  llie  saue 
mode  of  manufactan  is  pursfted  with  respect  ^twankay  tea,  the  fine  leaves  of  which  aMske  hysoa.** 

3886.  iiaofAcr  aeco«»<  stotos  that  the  drying  of  the  leaves  is  began  in  the  sunshine,  after  which  they  ai« 
toarried  into  housea  erected  for  the  purpose,  with  charcoal  stoves,  eanh  being' covered  with  a  large  flat  irun  pan, 
on  which,  after  it  is  healed  to  a  certain  degree,  a  half  or  three  quarters  of  a  pound  of  the  leaves  are  put,  and 
atirrad  about  biiakly  with  a  kind  of  brush,  to  cause  them  tu  dry  and  curl  up.  They  are  then  swept  into  baskets 
and  rubbed  or  rolled  between  the  hands  to  curl  them  still  more,  and  again  subjected  to  the  heat  of  the  stovaf 
By  repeating  this  proeesa  they  are  made  to  assume  the  appearance  which  we  see.  There  is  some  differenot 
between  the  modaa  ofprepaciogthe  greea  and  tha  tris»k  tssa ;  but  no  authentic  aooonnt  of  this  difRirence  hai 


^t  been  received  in  firiuin.  There  is  no  troth,  however,  in  the  report  that  green  tea  owes  its  colour  to  ha- 
lag  dried  npon  platea  of  copper,  for  it  is  in  fact  dried  upon  iron  plates.  This  tea  baa  been  carefully  aua1yzed« 
and  ehemieal  teats  do  not  detect  any  copper,  which  would  thus  appear  if  any  existed.  It  has  been  stated  that 
anae  vegvtahla  djras  are  somatimea  oaed  by  tha  Cbiaese  for  the  green ;  and  it  ia  aserated  thai  they  can  maka 
either  black  or  green  toa  from  the  same  leaves ;  but  however  thta  may  be,  these  two  kinds  of  tea  are  moatly 
produced  fntm  different  plants  and  in  diflereiit  districts. 

3887.  The  poorer  people  of  ChinOj  who  grow  a  little  tea  in  their  own  gardens,  it  is  said,  content  themselves 
with  drying  the  leaves  in  an  iron  kettle  over  a  slow  fire,  shaking  the  kettle  as  the  leaves  dry  and  carl  up,  and 
stimng  them  with  their  hands :  when  they  jpdge  the  tea  to  be  well  done,  they  pook  it  in  baskets,  and  hang  it 
in  the  roofs  of  their  cottages.    It  ia  not  used  until  it  has  been  kept  a  twelvfuumth. 

Sect.  III. — vabious  uziDt  or  tia  impobtbd. 

3888.  TkoJoOomiit^  italitto/  the  ^wwu  kittdo  rf  teo  MouaUf  imported  into  this  country  fkum  China,  with 
a  statement  of  the  pricea  paid  for  them  at  Canton,  beginning  with  tM  lowest  qualities : 


GroemTeae. 


:<L       ». « 


Twankay                ,        .       .       .  from  0  ft  to  I  1 

Hyson  skin 0  »  to  1  C 

Toung  hyson I  S  to  1  8 

Hyson     ,        .  ^^  1  8  to  3  1 

Imperial  gunpewda*       «  — —  1  9  to  2  3 

Pearl  gunpovrder    ....  — ^  1  9  io  3  3 


Block  Tea*. 

Bohea  of  Wopjng  or  Canton       .  frem  0    6  to  0    7 

BoheaofTokeia.       •  .    0    9  to  0  10 

Congott 0  11  to  1    0 

Campoicongaa   ....  — ^  •  n  to  1    3 

Soochang — ».  0  19  te  1  10 

Aakni  souchong  ....    0    9  to  1    0 

Orange  pekea      ....    I    0  to  1    4 

Caper 0  10  to  1    0 

9iuo  Itommry  pakoe                    .  •— ^  1  It^  to  3    3  I 

These  names  are  coiroptions  of  Chinese  wor4s ;  but  theogh  they  are  not  the  terms 
employed  by  the  Chinese  themselves  in  their  transaotions  with  each  other,  they  are  well 
Qoderstood  by  them  in  their  deaiings  with  Europeans.  Sir  George  Staunton  informs  os 
that  the  names  Bohea,  Congou,  and  Soacfaong  are  not  given  by  the  Chinese,  who  mere- 
ly deaeribe  these  teaa  aa  inferior,  middling,  and  superior.  These  varieties  necessarily 
graduate  into  each  other ;  and  some  have  supposed  tbat  it  muat  be  impossible  to  distin- 
gQisb  them  always  by  the  taste ;  hut  experienpe  haa  shown  that  those  whose  businesa 
it  is  to  taste  and  discriminate  teas  at  the  sales  acquire  the  power  of  distinguishing 
pretty  correctly  the  various  sorts ;  sometimes  by  the  smell  alone,  or,  when  that  is  not 
sufficient,  by  the  infusion. 

It  is  said  that  in  the  catalogues  of  the  Chinese  merchants  there  are  ai  least  one  hun- 
dred and  fifty  namea  of  teas ;  but  many  of  these  express  the  same  sort,  and  others  are 
invented  to  impose  upon  foreigners.  Some  of  these  teas  are  of  so  delicate  a  kind,  such 
as  the  true  imperial  tea,  tltat  their  fiavoar  would  be  deatroyed  by  a  sea  voyage,  end 
hence  they  are  never  brought  to  us. 

The  followmg  brief  description  of  the  various  sorts  of  tea  usually  known  in  Britain 
may  interest  the  reader. 

3889.  Bokea.'-ThU  is  so  called  from  the  district  (the  Wo-ee-hills  in  Pokien,  the  great 
country  for  black  tea)  where  it  is  principaHy  grown.  It  is  of  two  kinds^  that  of  Fokien^ 
whteb  is  nearly  as  good  as  congou,  and  that  of  Woping  or  Canton,  which  is  the  lowest 
qaality  of  tea  in  the  European  markets*  The  last  consists  of  the  coarsest  and  oldest  of 
the  leaves,  oRen  the  refuse,  and  on  this  account  is  the  most  liable  to  b&  adulterated  botlt 
in  China  and  in  this  country ;  it  is  said  to  be  but  little  used  in  London,  being  mostly  sent 
iato  the  oonntry ;  it  is  ef  a  blackish  cast,  and  yields  a  deep  yellow  infasion. 
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8890.  Congm  (cong^faut  **  made  with  care").— The  consumption  of  this  blaek  tes  h 
England  very  much  exceeds  that  of  any  other  yariety.  Its  inlhsion  is  lighter  than  thai 
of  bohea ;  the  best  kind,  the  Campoi  congou,  has  a  very  agreeable  fiavonr ;  but  the 
cheaper  kinds  somewhat  resemble  bohea.  and  are  probably  often  mixed  with  it. 

3891.  Souchong  {ae-ow-chong,  **  a  very  little  sort"). — ^This  was  formerly  much  importedr 
aad  is  still  so  to  a  certain  extent ;  but  it  is  said  that  somp  of  the  finer  kinds  have  of  lata 
almost  disappeared  from  the  English  market,  without  any  cause  being  assigned,  and  that 
the  finer  congou  is  often  sold  for  it.  Its  infusion  is  of  a  greenish  colour,  and  it  has  an 
agreeable  flavour. 

3892.  Pekoc-^The  class  of  teas  which  bears  the  name  of  Pekoe  (pe-kotB,  ''white 
leaf-bud")  is  the  finest  of  black  teas.  The  floweiy  pekoe  consists  of  the  early  buds  of 
the  best  tea  plants,  and  are  sometimes,  in  parcels  intended  for  presents,  intermixed  with 
flowers,  supposed  to  be  those  of  the  fragrant  olive,  which  is  discoverable  in  the  form  of 
small  white  particles ;  its  infusion  is  light,  inclining  to  green,  has  a  violet  scent,  and 
very  agreeable  flavour.  This  tea  is  more  common  in  Russia  than  in  England,  being 
chiefly  the  produce  of  the  north  of  China :  with  us  it  is  little  used  except  for  flavouring 
other  teas. 

3893.  Twamkay.— This  is  the  coarsest  of  the  green  teas,  and  is  little  used  in  thia 
country,  except  by  the  lower  classes.  It  is  said  to  be  the  growth  of  a  different  district 
from  the  hyson.    Singlo  is  very  similar  to  twankay. 

3894.  Hjfson. — ^The  hysons  are  the  sorts  of  green  tea  most  usually  employed.  When 
good,  the  mfusion  is  a  fine  green,  with  a  decided  flavour.  Hyson  skin  consists  of  the 
inferior  leaves  of  the  hyson  separated  in  the  manufacturing. 

3895.  Gunpowder  Tea. — ^This  is  the  best  of  the  hyson,  or  green  teas,  and  is  so  named 
from  the  smallness  and  roundness  of  the  grain.  It  consista  of  the  first  leaves  of  the 
vernal  crop  of  the  green  tea  plant.  What  is  brought  to  England  is  not  mixed  with  the 
flowers  of  any  other  plant,  like  the  pekoe ;  but  some  of  the  finest  green  teas  imported 
by  the  Russians  possess  this  admixture.  What  is  sold  for  gunpowder  tea  by  many  gro- 
cers is  only  hyson  of  a  small  grain ;  and  the  latter  is  i^ten  employed  to  adulterate  gun- 
powder tea.  Real  gunpowder  tea  should  have  a  smallj  bright,  well-curled  leaf,  and  a 
very  fine  flavour. 

Several  other  kinds  of  tea  than  those  just  mentioned  are  to  be  met  with  in  lists  of 
teas  kept  in  shops ;  but  these  consist  chiefly  of  mixtures  of  teas  of  various  sorts,  and  are 
scarcely  to  be  considered  as  actud  varieties ;  the  dealers,  there  is  reason  to  believe, 
producing  most  of  them  for  their  customers,  according  to  the  demand,  or  their  skill  and 
ideas  of  profit.  It  is  prolMible,  likewise,  that  in  future  considerable  alterations  may  take 
place  in  the  varieties  and  classification  of  teas ;  and  that  the  late  endeavours  to  grow 
tea  in  other  parts  of  the  world,  and  the  discoveries  of  wild  tea  in  our  lately-acquired 
province  of  Assam,  may  tend  to  this  effect. 

3896.  Besides  the  above  Uas  in  common  use  in  Brt/am,  some  other  less  known  varieties 
are  occasionally  imported.  Among  these  are.  Padre  iea^  a  very  highly-flavoured  sou- 
ehong,  made  up  in  pound  packei« ;  Ui^r  Souchong,  scented,  made  np  in  the  form  of  balls, 
and  imported  chiefly  in  small  boxes ;  Cowslip  Hyson,  tea  scented  by  the  admixture  of 
scented  berries,  that  give  it  a  cowslip  flavour,  &c. ;  Ankou  teas,  grown  in  An-khe :  these, 
though  they  resemble  the  teas  of  Canton,  are  inferior  and  cheaper.  They  are  supposed 
to  be  gathered  from  wild  tea  plants,  with  which  whole  districts  in  China  are  covered. 

8897.  SevertU  plants,  it  is  said,  are  employed  Ity  the  Chinese  tn  gvring  a  perfume  andJU- 
wfwr  to  teas;  as  the  leaves  of  Olea  fragrans.  Camellia  sesanqua,  Polygala  thurans,  Rham- 
nos  thurans,  dec.  It  appears  that  diflbrent  tea  farms  in  China  produce  teas  of  various 
qualities,  in  the  same  manner  as  wine  is  prepared  of  different  degrees  of  perfection,  ac- 
cording to  the  vines  and  skill  of  the  manufacturer.  These  are  often  mixed  by  the  Hong 
merchants,  or  their  agents,  to  make  up  the  marketable  quality. 

SiCT.  IV.— OHIMICAL  ANALYSIS  or  TBA,  AWD  ITS  HVDICAL  SPFKCT6. 

3898.  Few  things  have  been  more  exclaimed  against  than  the  drinking  of  tea,  the 
constant  practice  of  which  has  been  proclaimed  to  be  injurious  to  the  nerves,  and 
debilitating  to  the  constitution ;  yet  the  use  of  this  beverage  continues.  It  has  been 
attempted,  also,  to  be  shown  that  it  is  a  useless  article  of  diet  to  the  poor,  as  being  de- 
void of  nutriment,  except  it  may  be  contained  in  the  milk  and  sugar  us^  with  it ;  yet 
some  explanation  is  necessary  to  account  for  the  great  partiality  of  all,  particufairly  of  the 
poor,  for  tea.  Liebig  observes,  "  We  shall  certainly  never  be  able  to  discoTer  how  men 
were  led  to  the  use  of  the  hot  infusion  of  the  leaves  of  a  certain  shrub  (tea),  or  of  a 
decoction  of  certain  roasted  seeds  (coffee).  Some  cause  there  must  be,  which  would 
explain  how  the  praotice  has  become  a  necessary  of  life  to  whole  nations."  Ceneral 
experience  has  proved  that  it  is  a  valuable  diluent,  and  particularly  useful  at  the  com- 
mencement of  febrile  complainta,  and,  being  of  a  slightly  sedative  and  astringent  quality, 
it  is  allowed  to  be  peculiariy  rofreshing  after  great  fatigue.  Upon  the  whole,  it  is  not 
shown  by  facts  that  its  effects  upon  the  human  constitution,  when  used  in  moderatiout 
are  of  that  injurious  tendency  that  has  been  so  frequently  alluded  to ;  on  the  contrarT» 
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there  is  no  doubt  that,  among  the  lower  clasaes  in  particular,  its  substitution  for  slrongei 
stimulants  has  been  extremely  beneficial,  and  that  its  character  has  risen  of  late  in  the 
medical  profession.  It  is,  perhaps,  less  proper  for  breakfast  than  for  an  evening  refresh 
ment ;  and  it  is  not  advisable  to  allow  it  as  a  constant  morning  meal  for  young  people, 
who  require  something  more  nutritive.  Strong  green  tea,  however,  has  remarkable  and 
injurioas  effects  on  certain  constitutions,  producing  tremour,  distressing  feelings,  and 
sleeplessness  when  taken  at  night ;  hence  it  has  been  employed  by  ardent  students  tn 
resist  the  desire  for  sleep. 

3899.  Tea,  when  chtmicaUy  analyzed^  is  found  to  contain  woody  fibre,  mucilage,  a  con- 
siderable quantity  of  the  astringent  principle,  or  tannin,  a  narcotic  principle,  which  is, 
perhaps,  connected  with  a  peculiar  aroma.  The  tannin  is  shown  by  its  striking  a  black 
colour  with  sulphate  of  iron,  and  is  the  cause  of  the  dark  stain  which  is  always  formed 
when  tea  is  spilled  upon  buff-coloured  cottons  dyed  with  iron.  Lately,  a  crystallizable 
and  salefiable  constituent  has  been  found  in  tea,  which  has  been  called  Tknne,  and  is 
supposed  to  be  identical  with  Caffeine^  one  of  the  constituents  of  coffee.  Theine  exists 
in  tea  in  combination  with  tannin,  or  tannic  acid,  forming  tannate  of  theine,  and  is 
extracted  by  hot  water,  but  precipitates  «n  the  water  cooling.  Liebig  has  conjectured 
that  theine,  from  its  containing  nitrogen  in  its  composition,  and  by  its  combination  with 
oxygen  and  the  elements  of  water  yielding  taurine,  the  nitrogenized  compound  peculiar 
Co  bile,  may  contribute  to  the  formation  of  that  secretion,  and  hence  may  perform  an 
important  part  in  the  function  of  nutrition.  If  this  conjecture  should  prove  well  founded, 
it  may  aceount  for  this  liquid  appearing  to  possess  more  nutritive  property  than  has  been 
supposed ;  why  tea  so  often  satisfies  the  poor  as  a  substitute  for  animal  food ;  and  why 
females  and  literary  persons  who  take  little  exercise  manifest  such  partiality  for  it ;  and  it ' 
would  likewise  show  why  none  of  the  substitutes  for  tea  which  have  been  tried  have  been 
found  equal  to  it,  being  deficient  in  the  theine.  It  does  not  appear  quite  certain  whether 
green  or  black  teas  contain  the  greatest  quantity  of  the  astringent  principle,  or  tannin , 
for  the  analysis  of  Sir  H.  Davy  gave  most  to  black  tea,  whereas  that  of  Mr.  Brande 
ascribes  the  most  to  the  green ;  the  latter  opinion  is  most  generally  received,  though  it 
is  probable  that  the  composition  of  both  kinds  of  tea  varies  considerably  in  this  respect. 

SbOT.  v. ADULTSBATIOir  OF  TBA. 

3900.  ChxneMe  tea  has  frequently  been  adulterated  in  this  country  by  the  admixture  of  the 
dried  lea^aes  of  certain  plants.  The  leaves  of  the  sloe,  white  thorn,  ash,  elder,  and  some 
othera,  have  been  emi&oyed  for  this  purpose.  Other  plants  have  likewise  been  men- 
tioned, as  the  leaves  of  speedwell,  wild  germander,  black  currants,  syringa,  purple-spiked 
willow  herb,  sweet  briar,  and  cherry-tree.  Some  of  these  are  harmless ;  othera  are,  to 
a  certain  degree,  poisonous ;  and  the  latter  are  the  leaves  of  all  the  varieties  of  the 
plum  and  cherry  tribe,  to  which  the  sloe  belongs. 

Adidteration  by  means  of  these  leaves  is  by  no  means  a  new  species  of  fraud ;  and 
several  acts  of  Parliament,  from  the  time  of  George  II.,  have  been  passed  specifying 
severe  penalties  against  those  guilty  of  the  offence,  which,  notwithstanding  numerous 
convictions,  continues  to  the  present  time. 

To  rach  an  eztoat  had  thii  illicit  practice  b««n  carried,  tbat  it  has  be«n  olHcially  itated  in  a  parliamentary 
nport  that  vpwud  of  foar  miUioos  of  poandi  weight  of  dried  learee  were  need  annually  to  mix  with  tea.  A 
patent  was  area  taken  oat  for  the  preparation  of  British  leavae  aa  a  tnbatitnta  for  tea,  and  extensiTa  worka 
wera  encted  for  the  manv&etvra  ;  bat  it  waa  lOon  diicovored  that  the  leavaa  so  prepared  foaad  their  way  to 
the  f  rooera,  who  employed  them  in  adulterating^  foreign  tea,  upon  which  the  manufacture  waa  anppreesod. 

It  is  by  no  means  easy  to  detect  adnlterationa  of  tUs  kind.  The  beat  mode  ii  to  employ  the  knowledge  of 
the  botanist,  by  moistening  and  spreading  out  carefully,  and  drving  flat  the  suspected  leaves,  and  then  oora- 
paringthek  form  with  Chat  of  genuine  tea  leavea.  The  leaToa  of  the  sloe  are  not  quite  so  long,  a  Qtae  rounder 
in  their  form,  and  not  so  deeply  serrated  or  notched ;  but  their  general  resemblance  is  so  neuly  that  of  tea 
IcaTcs,  that  few,  except  botanuta,  could  distinguish  them  ;  their  aatringeney  is  greater  than  that  of  tea ;  and 
though  tbe  leavea  are  poisonous,  that  is  not  the  caee  with  the  fruit,  which  has  been  used  to  adulterate  jKtn 

wine. 

These  leaTes  are  not  the  only  poisonous  substances  used ;  from  the  oTidence  given,  it  appears  that  in  the 
attempt  to  imitate  green  tea,  Terdigris,  and,  what  is  worse,  csTbonate  of  copper,  a  stnnw  poison,  had  been  em- 
ployed to  give  tham  the  colour  of  genuine  green  tea.  The  carbonat*  of  copper  may  be  detected  by  making  an 
infusion,  and  patting  some  into  water  impregnated  with  sulphuretted  hydrogen ;  the  water  will  amuire  a  black 
colour  it  thia  salt  be  present ;  but  no  change  will  happen  if  geaoine  green  tea  b  used ;  we  hsTe  already  stated 
that  it  contains  no  copper. 

Although  ftnuds  ofthis  kind  will  pitAiably  always  be  attempted,  and  therefore  it  is  proper  to  study  the  means 
of  detection,  yet,a8  they  are  always  attended  with  a  great  deal  of  riak,  another  species  of  fraud,  inrolTing  nc 
legal  penalty,  is  mon  commonly  practised ;  this  is,  deteriorating  cerUin  teas,  by  mizinr  them  with  others  of 
inferior  ouaUty.  It  is  said  that  a  great  deal  of  twankay  and  bohen,  the  cheapest  kinds  of  green  and  black  teas, 
are  dimaed  ofin  this  way.  It  is  well  known  that  vast  quantities  of  bohea  are  imported  ;  and  as  Teiy  littb 
Cf  this  tea  is  met  witb  in  the  shopa  of  London,  it  is  concluded,  and  we  believe  not  without  good  reason,  that  it 
m  extensively  mixed  with  congou.  At  preaent  there  appeaza  to  be  no  method  of  guarding  against  these  fraude 
huthypurehasing  teas  of  the  most  reputable  dealers.  -......,..  ^  ..  . 

8901.  7^  CkiHett  maimfactunn  Oemteh^t  iomefmet  emplajf  mtmt  of  OmU^tutg  theur  teas;  And  it  is 
laid  that  they  dry  vast  quantitlea  of  the  leaves  of  various  trees  for  this  purpoes.  Some  tea  was  brought  to  this 
country  from  Sincapore,  which  waa  found  to  be  mixed  with  other  leaves ;  and  this  tea  had  been  earned  to 
Siacapore  in  Chinese  janka.  Similar  frauds  had  been  practised  previously ;  but  when  discovered  by  the  East 
India  Company,  who  kept  skilful  inspectors  for  the  purpose,  such  teas,  when  discovered,  wen  never  offiund  fov 
aale»  but  were  destroyed. 
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Sect.  YI. — consumptiow  or  tbjl. 
3902.  The  following  sUtement  of  the  coosunaptioo  of  tea  in  Eorojpe,  Aid^khi, 
IHe  colonies  ie  beliieved  Xooome  near  to  the  truth : 


Ite. 

Ita. 

<3ra«t  Biiteia . 

.       .    43v000,00» 

United  Statea 

i»,ooo,oeo 

Ronia    . 

.      ft,500,00» 

British  Amariea  wuH^ 
Weat  Indie*           ( 

l,500,0t0 

Holland .       . 

.       .     3,«U0,0M 

German/ 

.    9,noo,oo» 

British  India  . 

1.000,0M 

Fmace    . 

350,009 

Aostnlia 

»ojm 

Tbis  TMt  qoantitj  of  tlW»  leaveaof  a  foreign  plant,  iiapoMvd  in  most  instanoea  fron^a  diatanoe  of  fiftM* 
tJhuuaand  oiiles,  may  oast  in  Cbiaa,  in  Moad  nnmbers,  about  four  roiliiuna  sterling^ ;  and  tha  total  noat  to  tba 
eonsamers,  including  dniyv  qppij  be  abont  sixtoan  millions.  Tha  Chinese,  and  the  olher  Oriaatal  nafcioBa,  oaa 
■earcely  any  but  tiinck  teas.  la  Britain,  the  black  tea  conaamed  iato  the  greaa  aafive  to  one.  The  Amaaioaiis^ 
on  the  eontrary,  nae,  in  general,  two  pajts  of  green  to  onaof  black.  The  English  in  Bengal  and  Aoataaiia  naa 
litUe  else  than  green ;  and  at  Bombay  and  Madras  they  drink  chiefly  black  tea.  In  HoQaad'  more  black  te» 
is  naad  than  gt»ii ;  and  in  Aaaata  tka  oonsaiB|)tion  is  almoat  all  of  Mack. 

Sect.  YIl. — purchase,  of,  aw>  kkbphto  ts^ 

3903.  Tea  thmdd  he  chosen.hy  the  agreeabieness  of  it»  odour,  and  as  whole  as  posaiUe, 
m  order  that  it  may  be  easily  examined  as  to  Its  leaf;  and  the  greatest  care  should  b» 
takeo  that  it  has  not  been  exposed  to  the  air,  which  destroys  its  flaiour. 

The  method  employed  b^  the  Cliinese  to  prevent  thia  is  extreaiely  ingeniouaaod  effeotml  It  ia wdl  kauwa 
Chat  it  is  brought  nvm  China  in  boxes  termed  tira-chesta,  made  of  thin,  hard  wood,  and  liaed  with  extremely 
thiu  lead,  the  method  of  mailing  which  ia  ai  follows ;  A  man  site  on  the  floor  with  a  laige  atone  alab  befora- 
him,  and  a  movaable  flat  stone  oa  Uaedga*  Hia  fellow-woriiman,  who  alanda  by  hia  aide,  poon  a  aaail  qiiantitf 
of  malted  lead  on  the  slab,  and  tbe  fint  workaian  instantly  dashes  down  the  moTeabta  atone  oo  the  iaeltad  leai^. 
which  preases  it  oat  iato  a  flat  and  thin  plate,  which  he  immediately  rensoves  from  tha  slab ;  the  roogh  odgea 
of  these  pl^s  ace  then  cat  oflT,  and  they  an  soldered  together  for  use.  CoosJdnTable  dexterity  ia  jnobably 
swcessary  in  thia  operation,  which  doea  not  appear  yeft  to  be  ialkated  in  tins  coontry.  Tbe  taa-cheate  are  ra> 
auurkabiy  strong,  fraro  the  grant  toaghdess  of  toe  wood,  the  maoaer  in  which  thairoomers  are  ioiaadrand  theit 
being  pasted  over  with  paper.  When  emptied,  they  ave  sold  by  the  groaara,  and  foorm  remarkably  abaap  and 
convenient  parJdng  caaea  for  varioos  puzpoees. 

Sect.  VIII.— cultitation  op  tea  zk  othbb  countries  thak  CHiifA. 

3904.  It  had  long  tiiue  occurred  to  iuteUigetU  persons  that  it  woMbc  dcsiraAle  tfe  sbouid 
wot  he  wholly  dependant  upon  so  singular  a  nation  is  the  Chinese  for  teaf.  which  has  now 
really  become  an  article,  of  necessity.  Trials  made  in  several  other  countries  proYed 
that  the  tea  plant  might  be  easily  cultivated,  tbe  climate  required  not  being  tropical. 

From  the  variety  of  climate  in  that  extensive  portion  of  China  where  it  grows,  tfa# 
tea  plant  would  not  appear  to  be  a  very  delicate  sbrub,  and  there  does  nol  seem  ta  be 
any  reason  why  it  might  not  be  raised  in  some  of  oiar  colonies,  aaaoog  which  may  be 
found  every  variety  of  climate. 

3d05.  Jn  1793  Lord  Macm'tney  procured  some  tea  plants  fro9k  Ciintt^  and  sent  dtsmtm 
Bengal ;  and,  at  various  times,  experiments  have  been  made  with  respect  to  the  cult!* 
vation  of  the  tea  plant  in  India,  for  which,  in  many  parts,  partici^rly  in  the  Nepaul 
country,  the  climate  and  soil  appear  favourable. 

Mr.  Royle,  in  his  *<  Illustrations  of  the  Natural  History  of  the  Himala  and  Cashmere,'' 
has  published  much  collected  information  respecting  the  tea  plant,  and  upon  the  condi- 
tions which  relate  to  the  vegetation  and  the  cultivation  of  these  plants  in  China ;  aod» 
from  the  whole,  the  author  condoded  that,  in  the  Himala  ooimtry,  where  so  great  an 
analogy  exists  in  latitude.  elevatiDn^  soil,  climate,  aad  the  coarse  of  tbe  seasons,  as  well 
as  considerable  identity  of  vegetation,  there  cannot  be  a  doc^  of  success  in  introducing 
ttke  cultivation  of  tea,,  with  tli^  strongest  probability  of  ifll  its  properties  remaining  un- 
impaired. 

Under  Lord  William  Bentinck  a  committee  was  fortoed,  in  1834,  for  the  porpose  ol 
atudyinff  the  subject,  and  attempts,  partly  successful,  were  made  to  visit  tbe  tea  dis- 
tricts of  China,  in  order  to  collect  information^  from  which  sanguine  hopes  were  enter 
tained  that  in  many  parts  of  India  tea  might  be  raised  in  considerable  quantity. 

9000.  Bmt  atitntUn  wu  turned  more  fnutkmh»Iy  fa  Iku  cbjttt  h^  the  Jtisnmery,  u»  I8SI,  that  tke  fa  ftmt 
NP««  iitJUgenotu  in  Upper  Assomt  a  distnct  that  had  lately  been  conquered  from  the  Dunaeae,  and  wbico  ad-> 
joins  the  Chinese  pruviace  of  Yunnan,  where  tea  ia  coltivatad.  Mr.  fimce,  Mr.  Wallidi,  and  Mr.  GriflStha, 
eminent  botaniats,  were  conuAissioned  by  the  government  of  hidia  to  explore  this  coontiy,  aad  t^eir  reporl 
confirmed  the  accounts  that  had  been  given.  The  tea  plant  was  found  growing  wild  ihroogh  aa  aitent  of 
thirty  or  forty  miles  in  Assam,  and  was  used  by  some  or  tha  native  tribea.  ▲ourtdingly,  active  atapa  weia 
taken  for  forming  experiments  on  a  considerable  scale  to  cultivate  tea  ia  this  disKiet ;  aad  the  rsaolt  appeara 
to  promise  ultHnate  success.  The  wild  tea  shrubs  floon'sh  in  rtitami  ia  wooda  or  jonglea,  when  tbey  are  pro- 
tected by  the  larger  trees,  and  appear  to  prefer  a  moist  situation.  Some  of  these- jonglea  have  been  converted 
iato  tea  plantations,  by  clearing  away  ranch  of  the  trees,  and  pla&tiag  branches  of  the  teaahruha^  Some  native 
Chinese  have  likewise  bean  procured,  who  axe  cMiveraant  with  tlM  manner  of  gathewng  and  pmparing  tha 
leavea  for  use. 

Samples  of  Assam  tea  have  been  aent  to  this  country :  aad  having  been  placed  In  the  hands  of  asvexal  pnblio 
bodiea  and  private  individuals,  they  have  been  reported  Sarourably  upon :  there  ia,  therefore,  every  proepect 
that,  in  the  courae  of  time,  a  conaideraUe  aopply  oiay  be  obtained  from  tliia  sonna.  It  dose  not  afpear  eaaf 
at  preeeiit  to  compare  this  tea  with  that  of  China,  on  account  of  the  aoxelty  of  the  diaooveiy,  which  will  require 
■locH  experietice  to  render  rtrj  arailable.  The  tea,  aJthougb  evidently  the  genuine  plaat,  does  not  appear  tr 
oorroepond  exactly  with  any  of  the  Chineee  teas,  whether  from  seme  alight  difFereaee  ia  tlie  ealtivatioii  of  the 
dumb,  or  in  the  coring  of  the  leavea,  but  it  is  said  to  be  most  analogous  to  souchong ;  of  ooane,  the  qoality  meat 
vary,  like  the  teas  uf  China.  The  specimens  yet  imported  having  been  considered  chiefly  as  objecU  of  ezperi* 
It  and  euxiosity,  and,  eoaeeqaeaUy,  adld  at  a  high  pxiee,  it  ia  ia^MwsibW  aa  yet  to  fom  aa  idea  of  how  (w 
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An  aeqoMitiaoEi  vavr  vAndftr  ns  independent  oi  China ;  tine  and  miiclk  aspeiitnM  will  be  neoesttrj  to  nhe 
tliie  problem.  In  the  menn  time,  the  circumttance  ie  highly  inteteeting,  paiticnlarl/  since  Assam  is  a  hUly 
country,  where  the  climate  is  excellent  and  temperate,  and  poesesses  a  great  variety  of  beautiful  and  pio> 
tnreaqae  situations.    Several  Tarieties  of  the  ailkwomi  are  Ukewise  fonnd  indigenous  in  it. 

3907.  Mtatf  uttempU  June  been  inade  kf  athtr  Bmoftan  matioiu  to  ttUtwate  the  lea  plant  in  Uleir  colouiee 
with  the  assistance  of  Chinese  labourers,  but  hitherto  withont  much  profitable  result.  The  difficulty  vroba- 
Uy  does  not  consist  so  much  In  finding  a  suitable  soil  and  climate  as  from  the  high  price  of  human  labour, 
and  the  great  trouble  and  expense  of  coHeeting  and  preparing  the  leaves.  Tea  has  been  cultivated  in  Braal, 
Gwolina,  Louisiana,  and  Rio;  Jaaeiro ;  and  the  Dntdi  have  grown  a  good  deal  in  Java. 

SQ08.  The  emUwatiom  «/  the  tern  fUmt  «•  EngUnd  is  perhaps  not  hkely  to  be  attended  with  any  advaatan 
farther  than  as  a  matter  of  curiosity.  Both  the  ^en  and  black  tea  plants  have  been  grown  in  England,  ^e 
green  tea  (dants  are  more  hardy  than  the  black  in  this  climate,  being  kept  out  in  the  open  air  with  little  pro* 
taction  during  the  winter,  as  at  Kew,  and  Mesara.  Loddiges,  and  even  as  &r  north  as  Forfar.  The  blaok  tea 
plant  is  more  tender,  and  is  unable  to  stand  unprotected  the  cohl  of  an  English  climate.  The  leaves  of  ttie 
^reea  tea  plant  grown  in  Englaad  are  larger  than  those  of  the  black  tea. 

SbCT.  IX. — ^PLAMTfl  KMPLOYBD  AS  SniiiTrriTTBB  FOR  TEA. 

8900.  VariMU  fimU  eare  enwIoyMl  in  iijfereni  emmtriet  a$  a  embetifute  for  the  tea-tree  ef  China.  In  New 
Gren^te,  thay  naa  AiaUmim  thee^ftmde^  said  to  be  equal  to  the  Chinese  tea ;  in  North  America,  Oatiamia 
proaanbens  and  Ilex  Gongonha ;  in  Mexico,  Psoralea  glandtUosa ;  in  New  Holland,  Correa  alba ;  in  Kaait- 
achatka,  Pedieularu  lanata.  The  leaves  of  Lantana  macrojthyUa  are  said  by  Martius  to  afford  an  infusitm  that 
has  erhihuraiing  properties,  and  which  is  drunk  as  an  exciting  beverage  in  Brazil. 

S910.  Of  themt,  perhame  the  moH  remmrkabU  ie  the  Ilex  Paragnetuis^  at  tea-tree  of  Paraguay,  nearly  pecoUir 
to  that  country,  and  called  there  Yerva  nmM,  the  latter  term  being  the  name  of  a  particular  kind  of  tea-pot, 
firom  the  spout  of  which  with  a  strainer  the  hot  infusion  is  imbibed.  This  tree  grows  wild,  and  in  gnat 
abundance  ia  the  dense  forests  in  the  northern  and  eastern  parts  of  Paraguay,  and  is  an  evergreen  about  the 
cize  of  the  common  ocange-tree,  the  leaf  not  unlika  that  or  Chinese  tea.  There  is  also  a  better  sort,  called 
CMBRUW,  produced  by  the  Jesuit  miasfon  from  cultivating  the  wild  sort.  When  the  leaves  are  gathered,  they 
are  dried  at  the  fire,  and  packed  into  hide  bags  containing  SOO  lbs.  each.  The  use  of  this  beverage  appean  to 
have  been  known  to  the  aboriginal  inhabitants,  and  to  have  been  communirated  to  the  Spaniards.  Ris  not 
only  employed  in  Paraguay,  where  it  is  in  universal  use,  bat  it  is  transpcwted  to  La  Plata,  Peru,  Quito,  and 
Chili ;  in  short,  all  over  the  oonatries  in  Amerioa  formerJtf  belonging  to  Spain,  when  the  inhabitants  are  pas- 
sionate! v  fond  of  it,  and  drink  it  at  ail  hours  of  the  day.  Some  mix  sugar  with  it ;  others  lemon  juice  ;  and  it 
is  said  that  five  millions  of  pounds  are  annually  produced  in  Paraguay.  It  appears  to  have  a  seaative  eflfoot, 
and.  like  substanoea  of  this  Kind,  produces  baneful  elTeetSt  if  too  much  indulged  in.  Kotxebne  states  that  it  is 
used  in  Chili  alone  to  the  amount  of  1,000,000  doUan  annuaUy. 

3011.  Several  British  plants  have  oeen  recommended  as  substitutes  for  tea,  particularly  in  cases  where  the 
Chtnete  did  not  agree  with  the  constitution ;  sage,  babU)  and  mint  have  been  employed.  Dr.  Withering 
reooannends  the  leaves  of  the  diflerent  species  of  rose-trees,  and  of  black  thorn,  which,  when  dried,  he  esteema 
one  of  Uie  beat  substitntea  for  tea  that  has  yet  been  tried;  he  obeervea  that  the  first  tender  leaves  of  the 
whortlebanrias  {VaeeiniaM  myrfilfas)  can  scarcely  be  distinguished  from  renl  tea,  when  pvoperly  gat^red 
and  dried  in  the  shade.  None  of  these,  however,  can  be  aaid  to  have  all  the  propertiea  of  tea ;  and  they  are 
too  imperfectly  knovm  to  be  depended  upon. 

Sect.  X. — use  of  tea  in  different  nations. 

3912.  Tkis  beverage  kds  been  used  by  the  Chinese  from  time  immemorial.  In  the  reign 
of  tbe  Emperor  Fitaosg,  who  ascended  the  throne  in  the  year  of  Christ  724,  or  above 
eleven  centuries  ago,  tea  waa  attfajected  to  a  tax,  whieh  the  Chinese  historians  inform ' 
us  was  loudly  oom^alned  of  by  the  people  as  a  grievous  oppression,  because  it  fell  on  a 
**  neetstary  of  Hfe,"  We  have  a  distinct  notice  of  the  use  of  tea  in  China  by  tbe  Arabian 
tiaveUers  Wahat  and  Abutaid,  who  visited  that  country  A.D.  861. 

8913.  The  Chinese  drink  iheir  tea  without  milk  (whieh  is  entirely  a  European  addi- 
tion), and,  in  general,  without  sugar.  They  throw  some  tea  into  a  cup,  and  pour  boil- 
ing water  over  it;  tbey  cover  the  cup  with  a  shallow  saucer,  and  let  it  rest  some  time. 
After  it  has  stood  snflSeiently,  they  poor  tiie  dear  liquid  into  the  saucer,  and  drink  it  as 
hot  a»  possible,  winch  is,  indeed,  their  practice  with  every  kind  of  beverage.  The  tea 
used  by  the  Chinese  grandees  consists  of  entire  leaves,  and  therefore  the  extract  is 
perfectly  limpid.— Z>r.  Mkytr^s  Vcy&gt, 

The  Chinese  ateo  somethnes  beat  up  the  yolk  of  new-laid  eggs  with  sugar,  and  mix 
this  with  their  tea,  which  is  an  exodlent  addition  for  travfiUere.  They  say  we  sufler 
the  water  to  remain  too  long  upon  the  tea,  which  causes  it  to  extract  a  bitter  portion. 

Its  use  extends  to  aU  classes :  the  mandarin  in  his  palace  and  the  labourer  in  the 
field  are  equally  acoompanied  by  the  kettle  and  the  tea-pot ;  and  to  handle  the  cops  with 
elegance,  and  the  service  of  the  beverage,  forms,  as  with  us,  an  essential  part  of  female 
education.  The  Chinese  taJce  it  at  all  times  throughout  the  day  as  a  common  beverage, 
and  they  likewise  introduce  it  as  a  refreshment  to  regale  their  friends.  The  tea-pot 
forms  even  an  important  part  of  the  equipage  of  the  traveller,  and,  for  those  who  have 
not  time  nor  convenience  to  prepare  their  own  tea,  booths  are  erected  for  its  prepara- 
tion and  sale  on  every  great  road.  The  higher  dasses  use  only  the  finest  teas,  and  are 
particularly  careful  in  its  preparation ;  but  the  lower  ranks  employ  tea  oflen  of  execrable 
quality,  and  even  substitute  for  it  the  leaves  of  other  planto. 

The  Japanese,  it  is  said,  prepare  and  drink  their  tea  in  the  same  manner  as  is  done 
in  China  ;  but  we  have  had  no  accarate  information  respecting  them  of  late. 

3914.  Tea  it  also  used  aaiumg  several  other  nations  of  Asia.  The  Tonquinese  and 
Gochin-Chindse  grow  tea^  but  import  the  best  qualities  from  China.  In  Camboja  and 
Siam  there  is  also  a  considerable  consumption  of  tea  imported  in  Chinese  junks,  and  it 
has  been  lately  imported  into  England  from  the  last-named  countiy.  The  Burmese 
are  also  tea  consumere ;  they  import  it  from  the  neigiibouring  Chinese  province  of 
Tuimaui  in  pareeis  of  a  globular  form ;  but,  exclusive  of  this,  the  Burmese  have  a  gefr 
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mne  natire  tea.  Tea  is  also  grown  ia  Java,  and  a  good  deal  of  tbis  is  imported  into 
Holland. 

The  natives  of  Hindostan,  Persia,  Arabia,  and  Turkey  are  not  unacquainted  with  the 
use  of  tea,  but  have  recourse  to  it,  for  the  most  part,  only  for  its  supposed  mediciiul 
virtues.  According  to  the  account  given  by  Sir  A.  Bumes,  the  Turcomans  of  T^s- 
oxiana  and  the  neighbouring  countries  are  among  the  greatest  consumers  of  tea.  It  u 
conveyed  by  Chinese  caravans  through  the  routes  of  Tarkand  and  Badakbshair,  and 
there  purchased  by  Moslem  merchants,  who  forward  it  to  Bokhara. 

A  singular  preparation  of  tea  is  in  use  among  the  Tartar  tribes  from  the  borders  of 
Russia  to  the  Eastern  Ocean.  Partly  for  the  purpose  of  rendering  tea-leaves  more  port- 
able and  to  preserve  them,  they  are  moistened  with  some  slightly-glutinous  fluid,  and 
then  pressed  into  moulds,  from  which  they  take  the  form  of  small  bricks.  To  use  it, 
they  scrape  off  a  portion  of  this  brick  and  boil  it  with  butter,  flour,  milk,  and  salt ;  and 
though  we  would  scarcely  anticipate  that  this  preparation  would  be  relished  by  Euro- 
pean palates,  some  travellers  who  have  tasted  it  describe  it  as  far  from  unpleasant. 
The  same  tribes  use  also  the  infusion  in  the  ordinary  way. 

3915.  The  mode  of  preparing  the  infusion  of  tea  in  Europe,  or,  as  it  is  termed  among 
us,  '*  making  tea,"  is  nearly  uniform.  To  make  the  infusion  properly,  it  is  essential 
that  the  water,  when  applied  to  the  tea,  should  be  boiling  hot,  and,  that  it  should  be  so, 
some  water  is  always  poured  into  the  tea-pot  first,  to  warm  it,  and  thus  prevent  it  from 
abstracting  heat  from  the  water  which  is  poured  upon  the  tea,  and  lessening  its  effect. 
It  is  for  the  same  reason  that  the  water  should  be  cooled  as  little  as  possible,  that  a 
small  quantity  is  first  poured  upon  the  tea,  and  more  added  afterward  for  the  first  infu- 
sion. It  is  well  known  that  the  first  infusion  is  the  best,  containing  the  chief  part  of  Uie 
aroma,  and  that  the  second  infusion,  by  adding  more  water,  is  less  agreeable. 

Dr.  Kitchener  recommends  that  all  the  water  necessary  should  be  poured  in  at  once,  as 
the  second  drawing  is  bad.  When  much  tea  is  wanted  it  is  best  to  have  two  tea-pots 
instead  of  two  drawings. 

Dr.  Tnuler^i  nuihod  was  to  make  a  rary  §tnag  infasion  by  poaring  boiling  water  opoa  Um  tea,  aad  let  it 
stand  twenty  minntes,  putting  into  each  cop  no  more  than  it  neceaeanr  to  fill  it  about  one  third  fall ;  then  eaoh 
enp  was  filled  with  hot  water,  from  aa  urn  or  kettle ;  thai  the  tea  will  be  alwaya  hot  aad  equally  itroog  to  the 
end ;  and  one  tea-epoonfol  wUl  be  found  enough,  for  three  cope  for  each  perMn ;  whereaa,  aceoiding  to  the 
preeent  mode  of  making  ft,  a  much  greater  quantitjr  it  uaed.    Thia  will  be  oomnenient  in  partiei. 

DabuUtoH^t  MethotL—Fnt  the  tea  into  a  kettle  with  cold  water ;  cover  it  doee  ;  eet  it  on  the  fire,  and  make 
it  Tery  nearly,  but  not  quite  boil ;  then  take  it  from  the  fire ;  when  the  leares  uak  it  is  ready. 

Sect.  XI. — tsa-potb  and  tea-kettlbs. 

3916.  With  respect  to  tea-pots,  the  form  is  of  less  importance  than  the  material  of  which 
they  are  made.  About  thirty  years  ago  there  was  a^nraim  and  leaned  oootest  respect- 
ing the  best  substance  for  tea-pots,  that  is,  what  they  should  be  made  of,  to  "  draw  the 
tea"  best.  It  is  obvious  that  the  nature  of  the  material  itself  will  hare  no  particular 
action  upon  the  tea,  and  that  the  question  would  be  decided  by  determining  what  sub- 
stance kept  the  water  hot  the  longest.  It  had  been  supposed,  from  observation,  that 
metal  tea-pots  performed  the  best ;  and  yet  the  doctrine  of  the  conducting  powers  of 
bodies,  as  understood  at  that  time,  appeared  to  be  in  favour  of  earthen-ware,  which,  be- 
ing a  worse  conductor  than  metal,  was  supposed  to  prevent  in  a  greater  degree  the  es- 
cape of  heat.  Each  substance,  therefore,  had  its  advocates :  theory  appeared  to  decide 
for  one,  while  experience  declared  for  the  other.  In  the  mean  time,  a  discovery  made 
by  Professor  Leslie  of  Edinburgh  threw  a  new  light  upon  this  subject.  He  found  that, 
although  all  heated  substances  throw  off  invisible  rays  of  radiant  heat,  yet  that  the 
quantity  projected  depended  much  more  upon  the  smoothness  and  roughness  of  the  sur^ 
face  than  upon  the  conducting  power  of  the  body ;  and  that  poUshed  metal,  although  one 
of  the  best  conductors  of  hrat,  was  one  of  the  worst  radiators,  metal  not  polished  be- 
ing a  good  radiator  as  well  as  conductor.  Although  earthen-ware,  particularly  the  black 
unglazed  sort,  then  so  much  in  use  (Wedgwood's),  is  a  bad  conductor,  yet  it  is  a  bet- 
ter radiator  than  the  polished  metal,  and,  consequently,  throws  off  more  heat.  Water, 
of  course,  cools  sooner  in  an  earthen-ware  tea-pot,  particularly  if  not  glazed,  than  in 
one  of  polished  metal.  Since  the  date  of  this  discovery,  bright  metal  tea-pots  have 
been  considered  to  he  most  efi^ual  in  preserving  the  heat  of  the  water ;  and  henoe 
both  theory  and  practice  now  agree  as  to  the  substance  best  adi^ted  for  making  a  strong 
infasion  often. 

But  for  this  purpose  it  is  essential  that  the  metal  tea-pot  shall  be  kept  bright ;  for,  if 
not,  it  is  worse  than  the  earthen-ware,  as  it  is  the  polish  of  the  surface  that  particularly 
acts  in  preventing  the  radiant  heat  from  escaping.  This  principle,  though  here  applied 
to  a  tea-pot,  has  many  other  important  applications,  since  a  bright  metal  tube  of  any 
kind  will  confine  the  heat  of  a  fluid  better  than  one  covered  with  cloth,  and,  therefore, 
is  fittest  for  convejing  steam  where  it  is  requited  not  to  be  given  out. 

8917.  As  a  set-off  against  what  has  just  been  said,  it  is  to  be  observed  that,  if  a  see- 
end  quantity  of  water  be  poured  into  the  tea-pot,  the  metal  one  will  give  worse  tea  thas 
4he  earthen-ware  one,  because  the  greater  heat  of  the  metal  wiU  exhaust  the  tea  at  fint. 
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■0  «  to  leBTfl  very  liide  Tor  th«  Mcond  inrusion  ;  wherou  the  infenor  tempetatnTe  of 

tlia  earthen-ware  tea-pot,  by  extracting  oiUj  a  small  proportioa  at  fint,  lekrea  some  sol 
able  iQBtier  for  the  action  or  a  eubaequeet  iDfugion. 

Whan  the  tea-pot  is  of  metal,  Ibe  handle  ahould  be  of  wood,  itot;,  or  aome  other  bad 
cenduclor,  to  keep  it  cool  far  Ibe  hand.  • 

3918.  Tliai  a  ita-jioi  tkouli  four  wtU,  it  is  abaolately  oecessap'  that  either  the  lit! 
should  Dot  fit  quite  tight,  or  that  a  small  hole  should  be  made  io  it.  If  the  lid  be  qaite 
tight,  and  there  ia  no  perfoiation,  it  ia  obTions  that  no  water  can  be  poured  oat,  sinoe 
no  air  can  eoter  to  auptriy  ila  place.    Thia  bole  ia  eaaily  concealed  by  some  omwnent. 

3919.  Tta-ttUUt  for  aupplying  boiling  water  for  tea  have  been  employed  since  the 
Ftg.sn.  fifst  introduction  of  this  beverage,  ac-  ^. wi, 

cording  to  the  practice  of  the  Chinese. 

I    They  are  made  of  a  variety  of  forma, 

aiiea,  and  materials,  according  to  the 

particular  places  they  are  intended  for,  Ik 

h  The  largest  and  strangest  for  the  kitch- 

7  en  are  of  copper  or  cast  iron  [Jigt.  fiT) 

/  and   673);    amaller   tea-kettles  lor  Ib~ 

same  place  are  made  of  tin,  that  ia,  o 

tinned  sheet  in>D. 

3030.  The  aboois  of  tinned  plate  uaed  for  tin  tea-kettles  are  cut  out  to  the  proper 
Bhape,  and  are  fastened  together  with  a  solder  that  easily  melta  ng.  (74, 

with  the  heat  of  the  fire.  If  such  a  kettle,/^.  674,  be  put  on 
thefire  with  a  sufficient  quantity  of  water,  ibesolder  of  the  Joints 
would  not  melt,  because  Ihia,  being  a  moveable  body,  carries  off 
the  greater  part  of  the  heat  from  the  metal,  and  does  ool  become 
hot  enough  for  the  scrider  to  melt.  If,  however,  the  kettle  should 
remain  on  the  Sre  with  very  little  water,  it  is  evident  that  the 
solder  which  fixes  the  spout,  made  also  of  tin  plate,  will  not  be 
protected ;  and  ahould  the  flame  be  permitted  to  reach  this  part, 
the  spout  becomes  nasoldered,  wholly  or  in  part,  and  the  kettle 
leaks,  an  accident  well  known  to  happen  loo  frequeally. 
The  best  tin  tea-kettles,^.  &7&,  have  the  spout  fonned,  not  o[ 
Fw.  si».  iron  tinneil,  without  any  seam,  and  fixed  on 

passed  through  a  circular  bole  in  the  body, 
I    ed  inside,  and  therefore  is  safe  from  the  flame  :  the  handles  ol 
these  arc  lil^ewise  made  of  stout  iron  tinned,  and  fixed  en  by 

The  joints  of  copper  tca-ketiles  are  all  done  with  hard  solder, 
/  which  does  not  n^l  with  the  common  heat  of  a  fire  ;  this  is 
'  termed  broMng, 

A  small  lea-ketde.  wholly  of  tin  plate,  costs  only  from  Ii.  to 
Ij.  3d.,  whereas  one  of  (he  same  size  with  strong  spout  and  handle  costa  from  8*.  (o  4>. 
With  care,  the  first  njil  last  a  year  or  two,  but  are  not  fit  for  the  common  wear  and  teal 
of  a  kitchen.  The/urnnf  of  tea-kettles  is  a  stony  deposition  from  calcareons  earth  held 
in  solution  in  the  water ;  though  it  somewhat  impedes  the  boil- 
mg,  yet  it  serves  lo  protect  the  kettle  from  rust.  In  countries 
where  the  water  contains  no  dissolved  eanh,  tea-kettles  rust 
and  wear  out  much  faster. 

8931.   Tea-kcltta  far  tht  breakfatt  aid  Ua  latU  are  generally 
made  of  more  elegant  forms,  and  vsriooa  contrivances  are  vaod 
Pig.  STS.  to  ^'^^  U»  water  boiling  while  it 

is  off  the  fire. 

An  old  method  of  keeping  the 
tea-kettle  boiling  was,  to  bring  it 
in  npon  a  ^afin^^Uah  filled  with 
lighted  charooaL^r-  076.  A  little 
grating  on  it,  which  waa  made  to 
raise  np  to  pot  in  the  fUel,  served  to 
I  place  the  les-kettle  upon ;  but  the 
fumes  of  the  charcoal  were  fonnd 
very  pernicious,  and  this  gave  way 
to  the  invention  of  the  tea-nrn  with 
an  iron  heater.  The  charcoal  cha- 
fing-diah  ought  not  to  be  naed  ex- 
cept in  the  open  air. 

Fig.  677  is  a  tea-keltle  placed 
on  a  stand  that  eontaia*  a  flat  iron 
eater  that  keepa  it  boiling.    These  are  nraallj  made  of  tin- 
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fiUte,  HDd  ■!«  veiy  eoonomioal  and  convenient.  Bymeusorfhi 
oBg  handle,  tb«  lea-kettie  bdiI  Uand  ma;  be  carried  in  tognher 
3933.  Fig.  679  is  on  the  BBine  prmoiple,  bat  with  ebort  bsndle*. 
sgsa.  Pig.  GT9  IS  a  tea-lcMtle  of  bnae,  placed  on  a  aland  with  a 

seM.  In^.  seo  the  water  ia  kept  boiling  by  iron  heeCeiB ;  a  • 
are  tubes  of  copper  attached  to  the  lea-ketUe,  and  reai^ng  to  tlie 
boltiim  1  A  is  one  of  the  tabes  detacbed.  Within  these  are  put 
irons  red  hot,  of  which  e  ia  one  separate.  The  knob  on  the  top 
of  this  iroD  forms  the  finish  (o  the  tabo  b.  It  ia  important  Ilut 
the  Jid  of  a  tea-kettle  should  ool  it  bo  tight  as  to  prevent  entirely 
the  escape  of  steam.    When  the  lid  fits  perfectly  tight,  there  is 
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danger  of  the  steam  forcing  the  boiling  water  ont  suddenly  ttaraogh  (he  spont,  by  pressing 
upon  the  sorfoce  of  the  fluid  within,  a  circumatance  which  sometimes  does  occor,  and 
which  ia  very  daneeroas,  pBiticularly  where  there  are  children. 

'*™"  '  •la-kellit,  /tg.  581,  ittvnled  by  C&UKt  Runfctd,  and  eilnbited  at  Ifae  Royal  In- 
atitution,  hae  since  been  lately  introdneed  as  a  novelty,  perhaps 
withODt  the  second  inventor  knowing  that  it  was  not  new,  al- 
thougb  the  principle  is  described  in  the  count's  essays.    If  a  com- 

1  lea-kettle  be  placed  npon  an  open  fire,  the  heat  and  Same  that 

a  roar>d  the  aidea  has  tittle  eflect,  and  it  is  only  that  which 

strikes  the  bottom  that  acts  coneiderably  in  heating  tbe  water. 

By  anrroundiDg  the  body  of  the  tea-kettle  with  a  cylinder,  or  cone, 

of  aheet  iron,  a  b,  eitending  deeper  than  the  bottom  of  the  kettle, 

and  aoldered  tight  round  the  top,  there  will,  of  coarse,  be  a  cavi^ 

between  this  casing  and  the  kettle.    The  beat,  whether  that  of  a 

'  B  or  lamp,  will  not  only  strike  the  bottom,  bat  will  accuraolate 

a  ennaiderable  degree  roand  the  aides,  and  occasion  the  water 

er  than  in  the  ordinary  way.    One  of  the  objections  to  this  is  the  weight 

of  the  whole. 

SBie.  Fig.  6S3.  ii  a  lea-lattU  jUltd  vp  on  llie  tatiu  priudpli 
with  a  lamp  for  the  table,  with  a  cock  like  a  tea-urn. 

89S7.  Tbe  beet  lea-kettlea  have  handles  turned  of  wood 
or  ivory.  One  with  a  metallio  handle  cannot  be  touched, 
when  filled  with  boilinR  vrater,  wititoul  using  a  kettle-holderi 

le  of  some  non-conducting 
substance,  as  cloth  of  aome    ''^' " 
I  klnd,orbywrappjngapieceof 
"eperronndit;  whileawood- 
n  handle,  being  itself  a  bad 
condactor,  may  be  used  with- 
[  ontinoonvenience.  Olas8,bB- 
[  a  very  bad  coDdnctor,  is 
w  sotnetiirtes  emfdoyed  for 
,   the  thick  part  ofthe  handles 
oftea-heitlee. 
asaa.  Il  U  laid  Atu  Ua^keUtu  Aim  iaUh/  htm  made.   I 
which  appear  to  be  all  of  copper,  but  wbich  are  only  ir 
eorered  l^a  thin  coating  of  copper  by  means  ofthe  ni 
electrotype  [ffoceaa.     We  mention  this  parttoolarly,  be-    , 
eaose,  if  such  kettles  have  been  IDanufactured,  they  may  d 
b«  o^aed  for  aate,  and  the  copper  will  of  courae 
soon  wear  offbj  cleaning. 

8939.  7^  tia-vnt  is  certainly  the  most  elegant  mode 

ofaupplying  waterier  tea.     It  is  made  In  the  form  oft 

SB,  but  in  a  great  varity  of  patterns.     Fig.  fiB8  repre- 

'"■ "■""      In  the  centre  there  ia  a  ver- 

on,  heated  red  bot.  is  slipped  down,  and  covered  by 
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alittleliliBiid  thatbyUMOOVHofibaani.  Thk  knapf  Ihe  <raUr  in  the  uni  at  kboU 
'mg  heat.  Some  tea-orns  have  Itmpe  bakiw  then  insieed  or  iron  heU«ra,  whieb  har 
tlie  aJvantlff  of  Iteepiofc  Ibe  waler  hot  way  lenstti  ortimB. 
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SlOT.  I 

3930.  Tbeintrodacltonof  cofreeintothlacountiyiBCOmpanttTeljorTeGent date.  Wa 

are  assured  bj  Bruce  that  the  coSee-tree  is  a  native  of  AbysBiaia,  and  it  is  aaid  to  havo 
been  cultivated  in  that  conRtry  from  time  inuneTnoriat.  « 

Aa  a  genera]  and  esteemed  beverage,  we  read  of  it*  having  been  flrel  Dted  if  Arabia 
and  Persia,  but  tbere  are  various  accounts  of  its  early  history.  Some  say  tbat,  having 
been  found  useAiI  by  some  Arabian  derrises  to  keep  ^emselves  awake,  it  was  intro- 
duced into  Persia  by  a  mufti  of  Aden,  from  whence  it  found  its  way  to  the  principal 
cities  of  that  kingdom.  Jt  was  afterward  carried  into  Turkey  by  Selim  on  his  conqaest 
of  Egypt,  but  it  was  not  until  16M  that  il  waa  publicly  sold  in  Conatantinople,  As  the 
Turks  are  forbidden  the  use  of  wine,  it  came  into  great  request  among  them  on  account 
of  its  exhilarating  qualities ;  in  consequence  of  which,  numerous  coffee-houses  were 
«Btabhshed  that  were  much  resorted  lo.  causing  great  neglect  of  the  mosques.  This 
produced  a  solemn  complaint  from  the,  ministers  of  the  Mohammedan  religion,  and  the 
drinking  of  coBee  waa  at  length  prohibiled  by  the  mufti.  The  use  of  it  was,  however, 
again  permitted  by  Solymau  the  Great,  and  it  was  then  subjected  to  a  tai,  since  wbich 
time  it  haa  been  umveraally  employed  by  the  Turks.  The  Venetiana  brou^t  it  ftom  the 
Levant  in  1616;  and.  thirty  years  afterward,  some  gentlemen,  returning  from  Con- 
stantinople to  Marseilles,  carried  home  with  them  this  luxury, 

3991.  h  appear!  thai  coffee  wot  JirilinlTodaccd  in  ETiglajid  l^  Daniel  Edieardt,  a  Turity 
vuTchant,  whose  servant,  Paequa,  a  Greek,  understood  the  manner  of  roasting  it.  The 
•crvanl,  under  the  patronage  of  Edwards,  established  the  first  coSe&-house  in  London, 
in  George  Yard,  Lombard- street.  Coffee  waa  then  sold  at  four  or  Gve  guineas  a  pound ; 
and  a  duty  was  soon  afterward  laid  upon  it  of  fonr-pence  a  gallon,  when  made  into  a 
beverage.  Until  that  time  its  culture  waa  confined  to  the  East ;  and  it  was  owing  to 
the  Dutch  and  French  that  it  has  been  aaturaliied  in  South  America  and  the  West  In- 
dies. Coflee-trees  were  carried  from  Mocha  to  Holland,  and  so  lately  aa  1714  a  coflee- 
plant  waa  presented  to  Louis  XIV.  by  the  magistratcB  of  Amaterdam,  and  was  placed 
at  Maiiy  under  the  care  of  Ibe  celebrated  Jussicu  :  a  few  years  afterward,  some  of  the 
progeny  of  thia  plant  was  conveyed  to  Cayenne  and  Martinique,  the  Dutch  tiaving  pre- 
viously introduced  it  into  Surinam.  In  these  tropical  regions  its  cultivation  spread 
rapidly,  and  all  the  varieties  of  it,  as  the  Mocha,  the  Bourboni  Jamaica,  du:,,  have  been 
the  reuilt  of  various  soils,  climates,  end  modes  of  cultivation.  Thus,  in  Uie  course  of 
two  centuries,  haa  a  berry,  unknown  originally  aa  an  article  of  food,  except  to  some 
aavage  tribes  on  the  confines  of  Abyssinia,  made  its  way  through  the  whale  of  the  civil- 
ized world.  On  the  Continent,  especially  in  France,  eoSbe  is  in  universal  request,  and 
it  is  now  very  generally  used  in  Britain,  In  Mohammedan  nationa  it  ia  druna  twice  a 
day  by  all  ranks,  from  the  sultan  to  the  peasant. 

SacT.  11.— THB  ooTTDt-rLtirr,  iiro  rra  ccltiv^tios. 

SSSa.  TUftaM  ihatprodMtt  ccfci  {Cegta  Arabin)  belongs  to  the  DBtural  order  of  the 
RMtta,  ana  cannot  be  grown  lo  advantBge  In  coontnea 
where  the  thermometer  descends  at  any  time  below  CS". 
The  tree  grows  to  the  height  of  twelve  or  fifteen  feet, 
with  leavea  not  anlike  those  of  the  common  taaT«I,  al- 
though more  pointed,  and  not  so  dry  and  thiok,  j^.  (iS4. 
The  Uooeoroa  are  while,  muoh  like  those  of  Jasmiite,  and 
iMOBfroDittMaa^esoftheleaf-atalks,  When  the  Sow- 
•n  fade,  the;  are  aoooeeded  ^  the  oofi^bean,  oi 
which  is  encloaed  in  a  berry  of  a  red  colour  when  ripe, 
reaenbling  a  eberrr.  Each  berry  eontains  two  oval  aeejla, 
or  beans,  wUeh  ara  anrronnded  by  ■  yellowiah  giminous 
palp,  'nieae  aeeda,  eooslLtuting  ttie  coi^e  of  conmerea, 
bare  one  aide  convex,  and  the  other  flat,  with  a  little 
Btiaigfat  Airraw,  aa  we  see  in  the  common  eoObe-l 
they  are  placed  with  the  flat  siAes  together,  and  are  oever^ 
•d  by  a  toogh  aenbrane,  called  the  parclmnit.  The  tree* 
an  laiaed  ftoaa  eeed,  and  are  afterward  planted  out  at 
legnlar  dislanoee.  They  Boorish  b«st,  and  produce  ber- 
liaa  smaller  and  of  a  finer  flavour,  in  light,  di7  soils  than 
in  thoae  which  are  rich  and  moist,  although  In  the  latter 
Ihey  grow  to  a  large  siie,  and  give  a  greater  quantity  «f 
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tafFee.  They  begin  bearing  when  tbey^are  two  years  M ;  and  the  aspect  of  a  cotSse 
plantation  is  Tery  tnteresting  during  the  time  of  flowering.  In  a  single  night  the  blos- 
soms ex|Mind  in  such  profusion  as  to  -resemble  the  eflbcts  of  a  snow-storm,  but  do  not 
last  longer  than  a  very  few  days.  The  berries  are  known  to  be  ripe  when  Uiev  assume 
a  dark-red  colour,  and  will  drop  from  the  trees  if  not  gathered  immediately.  The  Ara- 
bians suffer  them  to  fall  upon  cloths  plaeed  for  their  reception  ;  but  in  the  West  Indies 
the  negroes  are  set  to  gather  them. 

3983.  To  prepare  the  eoffee-heanst  the  berries  are  exposed  to  the  sun  for  a  few  days, 
that  the  pulp  may  ferment  and  throw  off  a  strong  acidulous  moisture.  They  are  then 
gradually  dried  for  about  three  weeks,  and  put  into  a  mill  to  separate  the  husks  from 
the  seed:  Some  omit  the  fermentatiou,  and  separate  the  husks  as  soon  as  the  seeds 
are  gathered,  by  passing  them  under  heavy  rollers.  The  parchment  is  taken  off  by  an- 
offber  mill,  and  after  being  winnowed  to  separate  the  chaff,  the  seeds,  when  quite  dry, 
are  ready.  It  is  thought  by  some  that  the  flavour  of.  the  coffee  would  be  better  pre- 
served if  it  were  sent  home  not  divested  of  its  coverings ;  in  the  West  Indies  they  keep 
it  in  this  manner,  and  beat  it  out  only  as  it  ia  wanted. 

3934.  The  best  coffee  is  the  Arabian ;  this  is  most  extensively  cultivated  in  the  province 
of  Yemen,  and  chiefly  in  the  districts  of  Aden  and  Mocha,  whence  the  name  of  our 
Mocha  coffee.  This  superiority  is  attributed  partly  to  the  difference  of  soil  and  climate, 
and  partly  to  culture.  Although  Arabia  is  very  hot  in  the  plains,  it  possesses  mountains 
where  the  air  is  mild,  and  the  coffee  is  raised  upon  their  slopes  in  a  soil  that  is  rocky 
and  dry,  but  so  situated  as  to  admit  of  irrigation ;  though  the  berries  are  small,  they 
have  seeds  of  a  very  delicate  flavour.  In  our  colonies,  coffee  is  planted  in  a  richer  soil, 
by  which  the  berries  are  of  larger  size,  but  are  comparatively  insipid.  In  a  deep,  rich 
soil  each  tree  wUl  yield  from  twelve  to  sixteen  ounces  of  coffee ;  but  upon  a  soil  the 
most  favourable  for  the  best  kind,  it  will  not  yield  above  half  that  weight.  In  Arabia, 
where  the  climate  is  drier,  they  also  cure  the  berry  in  a  different  mode. 

Mocha  coffee  may  be  known  by  its  having  a  smaller  and  rounder  bean  than  any  other, 
and  likewise  a  more  agreeable  smell  and  taste. 

3935.  Next  in  reputation  and  muUity  is  the  Java  and  Ceylon  coffee^  and  then  the  coffees 
of  Bourbon  and  Martinique ;  also  that  of  Berbice,  a  district  of  the  colony  of  British 
Guiana.  The  Jamaica  and  St.  Domingo  coffees  are  less  esteemed ;  the  two  extremities 
of  the  beans  from  these  are  pointed. 

SbOT.  III. ANALT8IB  OF  COPPBK. 

3936.  Coffee  has  been  analyzed  by  various  chemists^  but  the  results  of  their  analyses  are 
far  from  being  uniform.  Kaw  coffee  contains  a  yellowish-brown  transparent  extract, 
to  which  the  name  of  Caffeine  has  been  given,  and  which  constitutes  the  characteristic 
portion  of  coffee ;  coffee  contains  also  a  resinous  matter,  an  oil  or  fatty  substance,  an 
aromatic  principle,  and  some  tannin  and  gallic  acid.  Six  pounds  of  coffee  give  ninety 
grains  of  caffeine,  a  proximate  principle  remarkable  for  containing  21-54  per  cent,  of 
nitrogen,  which  is  a  larger  quantity  than  is  found  in  most  other  vegetables ;  it  is  a 
crysUllizable  salt  of  a  bitter  taste,  producing  an  exhilarating  effect  when  tsdten  in  four 
or  five  grains,  such  as  is  felt  when  good  coffee  is  drunk.  It  was  first  discovered  by 
Runge  in  l830,  and  it  is  considered  by  Liebig  as  nearly  identical,  if  not  quite  so,  with 
Theine^  a  principle  existing  in  tea.    See  "  Tea." 

SSCT.  IV. — BOABTINO  AND  GBINDINO  COFFBB. 

3937.  It  appears  that  a  considerable  change  takes  place  in  the  arrangement  of  the 
constituents  of  cofl^e  by  the  application  of  heat  in  roasting  it.  Independently  of  one 
of  the  objects  of  roasting,  namely,  that  of  destroying  its  toughness,  and  rendering  it 
easily  ground,  its  tannin  and  other  principles  are  rendered  partly  soluble  in  water ;  and 
it  is  to  the  tannin  that  the  brown  colour  of  the  decoction  of  coffee  is  owing.  An  aro- 
matic flavour  is  likewise  developed  during  torrefaction,  which  is  not  perceived  in  the 
raw  berry,  and  which  is  not  produced  in  the  greatest  perfection  until  the  heat  has  ar- 
rived at  a  certain  degree  of  temperature ;  but  if  the  heat  be  increased  beyond  this,  the 
flavour  is  again  dissipated,  and  little  remains  but  a  bitter  and  astringent  matter  with 
carbon. 

3988.  The  roasting  of  coffee  in  thi  best  manner  requires  great  mcetift  and  much  of  the 
qualities  of  the  beverage  depends  upon  the  operation.  It  is  essential  that  the  process 
should  be  performed  in  a  close  vessel,  otherwise  much  of  the  fine  aroma  wiU  be  dissi* 
pated  in  the  air.  It  is  nsoally  roasted  in  a  hollow  cylinder  made  of  sheet-iron,  which  is 
kept  turning  over  a  brisk  fire,  to  prevent  any  part  from  being  more  heated  than  another ; 
and  when  the  c<^ee  has  acquired  a  deep  cinnamon  colour,  and  an  oily  appearance,  and 
the  peculiar  fragrance  of  roasted  coffee  is  perceived  to  be  sufilciently  strong,  it  should 
be  taken  from  the  fire,  well  shaken,  and  suffered  to  cool.  Not  more  than  half  a  pound 
of  coffee  should  be  roasted  at  once  for  domestic  use ;  for  if  the  quantity  is  greater,  it 
becomes  impossible  to  regulate  the  heat  in  such  a  manner  as  to  secure  a  gCKKi  result 
If  the  heat  be  so  violent  as  to  burn  any  part,  the  whole  will  be  materially  injured 


tig.  BM  TepretenU  a  inj  Mmple  eoStoe-rsuter,  being  merely  a  cylindsr  with  ■  Blldit^ 
ioor,  tamed  over  a  charcoal  fire  made  in  the  reeepUole  beneath,  with  ■  ooier  to  ahat 
tloeo,  and  a  lube  to  carry  off  the  fomea  of  the  charcoal.  Fig.  B86  is  aEiother,  of  a  font 
1  little  differeal. 


The  cofl^roaslcr  abeold  nerer  be  filted  above  one  third ;  for,  by  Toasting,  the  bulk 
of  coSfee  is  nearly  doubled,  andaufficient  apace  ought  toremaio  to  allow  of  taming  tba 
coffee  readily,  that  every  pert  may  be  equally  exptwed  to  the  heal.  Sometimea  a  aimi- 
lar  c;tiader  of  sheet-iron  ia  naed,  but  fastened  (o  a  spit  thai  is  turned  by  a  jack. 

3939.  In  Italy  they  roast  coffee  in  small  (juantiliea  very  frequently  in  one  of  the  thin 
flasks  of  glass  used  for  oil,  which  snawer  extremely  well  if  tbe  roasting  is  perfonned 
over  a  charcoal  fire,  and  Ibe  coffee  shaken  and  turned  often  The  non-conducting 
power  of  the  glass  is  thought  to  give  this  lusterlal  an  advantage  over  metal,  as  being 
less  liable  to  bum  ;  added  to  which  the  progress  of  the  roasting  cao  be  belter  watched. 
One  of  these  flasks  wilt  roast  somewhat  less  Ihan  a  quarter  of  a  pound  at  a  time ;  and 
it  is,  perhaps,  worth  while  mentioning  that  thia  mode  ia  often  found  useful  to  the  trav- 
eller. 

Lj  dose,  it  thoold  bit  bt  dri«d  ds  im  im  paii  ovor  m  v9tj  pstl«  An,  ittpiag  it  conitant^  lUrriDg  h  h  ta 

tad  withoDt  flierting  »t  dttrimonEftt  inAoflnct  on  the  aabatuicfl  wbich  il>A«wud  to  lonn  Iha  *raiiifttiD  bit- 
ter.   AfUt  bailiff  Ikina  dnad,  th*  cothm  ihoaLd  ba  poinded  into  ooana  fngswDti,  bf  no  kunu  t»  fine  i  okch 

nuiiiui  ippiimiui.mnd  aoirchKl  lu  tluiiniiHr  da^na.    It  it  olreriad  thu  whni  ooffn  li  roulsd  iq  Iha  naiul 

39U.  Tht  TOaittng  ofcoffct/iir  ihi  dtalai  in  Lmtien  and  Parii  is  now  become  a  sepu- 
ate  branch  of  business,  and  some  of  the  roaalers  perform  the  operatioa  on  a  great  scale  - 
with  considerable  skill ;  they  are  guided  in  the  proceas  by  the  tint  of  brown  produced, 
■ad  the  proper  aroma,  which  is  prevented  by  means  of  their  apparatus  from  escaping. 
When  coffee  can  be  had  ready  roasted  from  dealers  who  roast  and  grind  every  day, 
much  trouble  may  be  saved  in  a  family  that  is  not  anxious  to  have  the  vei7  beat ;  bat 
the  TctailerB,  saya  Mr.  Donovan,  almost  invariably  roaat  their  coffae  too  little ;  the  aum 
it  is  roasted,  the  greater  ia  the  loss  of  weight  on  it,  and  the  less  tbeir  profit  ia  at  a  given 
price ;  and  (he  more  of  ii,  within  certain  restrictions,  will  be  consumed  to  produce  a 
given  flavour.  Coffee  loaee  from  twenty  to  thirty  per  cent,  by  sufficient  roasting ;  bat 
if  the  deRciency  exceed  that,  it  is  injured.  Mr.  IkiDOvan  is  inclined  to  atlribnte  moob 
of  the  vapiif,  raw,  and  poor  taste  of  our  coffee,  so  much  complained  of  by  foreigners,  to 
insufficient  roasting.  It  ahould  be  observed,  however,  that  if  coffee  be  roasted  too  much 
it  becomes  too  bitter,  with  tittle  flavour.  It  is  found  by  experience  that  the  qualities  of 
the  beverage  depend  aa  much  upon  judicious  roesling  as  upon  the  variety  of  the  raw 
coffee  purchased. 

3941.  Tkt  griadiTig  o/coffa  is  performed  by  iron  mills.  A  veiy  small  portable  mill  is 
common,  which  is  useful  on  occasion,  but  too  tedious  for  a  Imrge  family,  as  it  bolda  ao 
small  a  quantity.  The  portable  coffee-mill  consists  of  a  square  box,  either  of  mahogany 
or  iron,  japanned,  containing  in  the  interior  a  hollow  cone  of  sleel,  with  sharp  grooves 
on  the  itiside  j  into  thia  fits  a  conical  piece  of  harlened  iron  or  steel,  having  sphvl 
grooves  cut  upon  its  surface,  and  capable  of  being  turned  round  by  a  handle.  The  cof- 
fee is  put  into  a  hopper,  which  conducts  it  into  the  hollow  cone,  where  it  is  crushed  t^ 
the  motion  of  the  solid  cone  as  it  revolves.  The  powder  ground  in  this  manner  talla 
into  a  drawer  below. 

3843.  When  large  quantities  are  wanted  in  a  family,  a  coffee-mill  of  a  larger  kind, 
requiring  less  labour,  ia  fixed  against  the  wall;  but  theconalmotiooof  tbe  mSl  ia  gen 
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enll;  the  bum.  This  ia  a  BeceasBrT  machine  in  btbij  &iiiily,  as  the  goodnets  of  Ihe 
eollbe  depend!  moch  upon  iU  bang  freah  ground,  which  can  on^  be  entured  by  grinding 
it  at  hcHiie.  CMIbe  ought  la  be  gioond  line,  in  onler  that  the  water  may  be  snablad  to 
penetrate  to  the  centre  of  the  panicles,  and  extract  those  pai^  upon  which  the  valosble 
qualities  of  the  beverage  depend.  It  ia  not,  in  general,  ground  fine  enough.  When 
coffee  ia  very  highlj  roasted,  ao  aa  to  develop  the  greatest  qaantity  of  bitter  aroma 
witbont  burning,  it  ia  rendered  more  difficult  to  grind,  for  it  then  aoiuirea  an  oilj  sar- 
face,  which  causes  the  kernels  to  slip  over  each  other,  and  hence  Ihey  are  not  caught 
so  readily  by  the  teeth  of  the  mill ;  but  the  powder,  when  obtained,  is  finer  than  if  the 
coOce  had  been  less  roasted,  because  it  is  rendered  more  triable. 
Sbot.  v.— paiBMViJio  corns. 

3043.  Boatltd  eogei  lotet  muck  o/ilt  JUvour  &y  txfotare  to  Ihi  air ;  on  the  other  hand, 
it  is  said,  that  while  raw  it  not  only  does  not  lose  ita  flavour  for  a  year  or  two,  but  iro 
proves  by  keeping.  That  the  fine  aromatic  flavour  of  good  coffee,  and  which  is  one  of 
Its  chief  recommendations,  depends  upon  some  principle  that  is  extremely  volatile,  a 
little  observation  wilt  render  evident.  If  a  cup  of  the  best  coffee  be  placed  upon  a  Isbte 
boiling  hot,  it  will  fill  the  room  with  its  fragrance ;  hut  tbe  coffee,  when  warmed  again 
after  being  cold,  wiil  be  found  to  have  lost  most  of  its  flavour.  Tbe  fragrance  diShsed 
through  Ihe  air  is  a  sure  indication  in  what  manner  it  was  dissipated  ;  and  therefnre  it 
is  evident  that  in  preparing  cdflbe  every  possible  endeavour  should  be  niade  to  preserve 
this  precious  part  of  the  beverage.  To  have  coffee  in  perfection,  tt  snould  be  roasted 
and  ground  just  befoie  it  is  to  be  used,  and  more  should  not  be  ground  at  a  time  than  is 
wanted  for  immediate  use ;  or,  if  it  be  necessary  to  grind  more,  it  sboidd  be  kept  close 
from  tbs  air. 

3944,  Cmtnt  Runi/orS't  appaTolut  for  praening  ike  ttreaatic  fragTaaa  of  ground  caSet 
may  sometimes  be  useful,  tt  consisted  of  a  cylindrical  box  made  of  strong  tin,  four  and 
a  half  inches  in  diameter,  and  five  inches  in  height,  formed  aa  accurately  as  possiUa 
within,  to  which  a  piston  is  so  adapted  aa  to  close  it  very  exacUy,  and  when  pressed 
down  into  it,  to  remain  in  the  place  where  it  is  left,  without  being  in  danger  of  being 
pushed  upward  by  Ihe  elasticity  of  Uie  ground  coffee  which  it  is  destined  to  confine. 
This  piston  was  composed  of  a  circular  plate  of  very  stout  tin,  which  was  soldered  to 
the  lower  part  of  an  clastic  hoop  of  tin,  about  two  inches  wide,  which  was  made  to  fit 
into  the  cylindrical  box  as  exactly  as  possible,  and  so  as  not  to  be  moved  up  and  down 
without  employing  some  considerable  force.  This  hoop  was  rendered  elastic  by  means 
of  a  number  of  vertical  slits  made  in  the  aides  of  it ;  oa  the  upper  aide  of  the  circular 
|>late  of  tin,  which  closed  this  hoop  below,  and  in  the  centre  of  it,  there  was  fixed  a 
strong  ring,  of  about  one  inch  in  diameter,  which  served  instead  of  a  piston  rod,  or  han- 
dle for  Ihe  piston.  The  cylindrical  box  was  closed  above  by  a  cover,  which  was  filled  to 
it  with  care,  in  order  that  the  air  which  waa  shot  up  within  the  box,  between  the  piston 
and  the  cover,  might  be  well  confined. 

We  may  observe  that  a  wide-mouthed  glass  bottle  wilt  answer  tolerably  well,  if  a  good 
corii,  having  a  piece  of  gold-beator's  skin,  or  leaf  India  rubber,  on  the  lower  side,  be  weD 
fitted  into  the  neck ;  or  the  lower  part  of  the  cork  may  be  covered  with  wax. 

SMS.  Coffee  readily  anbibeM  exhtUtiant  from  elhtr  niitaneee,  and  thus  often  seqnires  a 
bad  flavour ;  brown  sugar  placed  near  it  will  commnnicate  a  disagreeable  Oavonr.  II  is 
slated  that  the  coate  in  the  West  Indies  has  often  been  injured  by  being  laid  in  rooms 
new  ttio  sugar  works,  or  where  rum  is  distilled ;  and  the  same  efffecl  has  been  produced 
by  Imnging  over  coflfee  in  the  same  ships  with  rum  and  sittar.  Dr.  Moseley  mention* 
that  a  nw  bags  of  pepper  on  board  a  ship  from  India  spoileds  whole  cargo  of  cofite. 

Star.  VI.— paEF.1] 


3B4«.  The  hat  method  of  preparing  a  hercTage  from  coffee,  or,  as  it  is  termed,  i/uUeiKt 
zoffee,  is  a  subject  that  has  received  a  good  deal  of  attention,  even  from  persons  eminent 
for  their  scientific  acquirements;  among  them  we  may  mention  particularly  Count 
Ramfbrd,  and,  lately,  Mr.  Donovan. 

,  .  8M7.   TTSi  man  u*ajil  method  afmsking  cqfw  in  Engtawi 

"■  Fig.  isi.  is  the  following :  Put  fiesh-graund  coffee  into  a  coffee-pot, 
fig.  087,  with  a  ittfBcient  qunntity  of  wster,  artd  set  this  oa 
-  the  fire  till  it  boils  for  a  minute  or  two;  then  remove  it 
P  from  Ihe  fire,  ponr  out  a  cupful,  which  is  to  be  relumed  into 
the  coflbe-pot  to  throw  down  the  grounds  that  may  be  float- 
ing ;  repeat  this,  and  let  the  collfee-pot  stand  near  the  fire, 
bat  not  on  too  hot  a  plncc,  until  ibc  grounds  have  subsided 
to  the  bottom ;  in  a  few  minutes  the  coflbe  will  be  clear 
without  any  other  preparation,  and  m,iy  be  ponred  into 
cups :  in  this  manner,  with  good  materi^s  in  sufficient 
quantity,  and  proper  care,  excellent  coffee  may  be  made. 
The  most  valuable  part  of  tbe  coflbe  is  soon  extracted,  and 
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it  ia  certain  that  long  boUing  diesipatet  the  fine  aroma  ana  iavonr.  Some  make  it  a 
rule  not  to  suffer  the  coffee  to  boil,  but  only  to  bring  it  just  to  the  boiling  point ;  but  it 
J8  said  by  Mr.  Donorui  that  it  requires  boiling  for  a  litUe  time  to  extract  the  whole  of 
the  bitter,  in  which,  he  conceives,  mach  of  the  exhilarating  qualities  of  the  coffee  reside. 
As  an  improvement  on  the  coBunim  mode,  be  therefore  recommends  that  the  whole  of 
the  water  should  be  divided  inta  two  parts ;  one  half  should  be  put  on  the  fire  with  the 
coffee,  and  as  soon  as  the  liquor  boils  it  should  be  taken  off  the  fire,  allowed  to  subside 
for  a  few  seconds,  and  then  poured  off  as  dear  as  it  will  run.  Immediately,  the  remain- 
ing half  of  the  water,  at  a  boiling  heat,  is  to  be  poured  on  the  grounds,  the  coffee-pot  is 
to  be  placed  on  the  fire,  and  kept  boiling  three  minutes.  This  will  extract  all  the  bitter- 
ness left  on  the  grounds ;  and  after  a  few  moments'  subsidence,  the  clear  part  is  to  be 
poured  off  and  mixed  with  the  former  liquor.  This  mixed  liquor  now  contains  all  the 
qualitjes,  both  aroma  aad  bitter,  which  originally  existed  in  the  roasted  coffee,  and  is  as 
hot  as  any  taste  could  desire  it  From  what  has  been  said,  the  error  of  some  persons 
is  evident,  who  suppose  that  long  boiling  is  necessary  to  extract  the  strength  of  coffee. 

304a,  T%t  imihU  wt9thod  •ffrtfmimg  eagBt  in  Ftamee,  m  d«Mribed  by  the  Fniioh  aatiinUitt  Du  Toor,  it  the 
foUowiag:  Let  the  powder  be  poureU  into  the  ooffee-pot  filled  with  baiUoff  water,  in  the  piuportiiin  of  fewo 
oanoe*  end  n  half  to  two  poande,  or  two  Engliah  pinta  of  water.  Let  the  oiixtore  be  atirrod  with  a  apooo,  and 
the  eolfe«-pot  be  aooa  taken  off  the  fire,  but  ■aftared  to  remain  cloaelj  shut,  for  about  at  least  two  houra,  on 
the  wmrm  ashes  of  a  wood  fire.  Daring  the  infosion  the  lioaur  should  be  severai  tintcs  agitated  by  a  chocolate 
frsCher,  or  somothiiig  of  the  aame  kind,  and  be  finally  left  for  aboat  a  quarter  of  an  hour  to  settle.  This  long, 
very  gentle  sinuDering  over  hot  ashes  ia  probably  favourable,  but  it  would  require  some  care  to  efleet  it  where 
ooai  ia  the  fuel. 

3949.  The  Cafi  noir  of  the  French  is  coffee  made  strong  with  water  only.  Caf6  au 
Uai  must  not  be  made  by  boiling  coffee  and  milk  together,  as  milk  is  not  proper  to 
extract  the  cofl^ ;  the  coffee  must  first  be  made  as  cai%  noir,  only  stronger ;  ss  much 
of  this  coffee  is  poured  in  the  cup  as  is  required,  and  the  cup  is  then  filled  up  with  boiled 
milk.  Cafd  ^  la  cr^mc  is  made  by  adding  boiled  cream  to  strong  clear  coffee,  and  heat- 
ing them  together. 

3950.  The  cUaring  of  coffee  is  a  circumstance  demanding  particular  attention.  After 
the  heaviest  parts  of  the  grounds  have  settled,  there  are  still  fine  particles  suspended  for 
some  time,  and  if  the  coffee  be  poured  off  before  these  have  subsided,  the  liquor  is  defi- 
cient in  that  transparency  which  is  one  test  of  its  perfection ;  for  coffee  not  well  cleared 
has  always  an  unpleasant  bitter  taste.  In  general,  the  coffee  becomes  clear'by  simply 
remaining  quiet  for  a  few  minutes,  as  we  have  stated ;  but  those  who  are  anxious  to 
have  it  as  clear  as  possible  employ  some  artificial  means  of  assisting  the  clearing.  The 
addition  of  a  little  isinglass,  hartshorn  shavings,  skins  of  eels  or  soles,  white  of  eggs, 
^bc,  has  been  recommended  for  clearing ;  but  it  is  evident  that  these  substances,  to  pro- 
duce their  effect,  which  is  upon  the  same  principle  as  the  fining  of  beer  or  wine,  should 
be  dissolved  previously,  for  if  put  in  without,  it  would  require  so  much  time  to  dissolve, 
that  the  flavour  of  the  cofl[ee  would  vanish. 


3051.  TKe  «Ml«  ^fegg  cUart  welLbut  often  posaea  into  the  ooflEee^upa,  when  the  coffM  ia  pound  oucift  the 
form  of  little  shreds,  eousisting  of  the  coagulated  eg^ ;  the  coffee  in  that  case  should  be  atraioed.  Mr.  Dono* 
Tan  recommends  dnring  white  of  egg  by  spreading  it  thin  open  a  plate  before  a  brisk  fire  for  twelve  or  four- 
teen hours.  This  ^ed  egg  will  easily  scale  off  the  plate,  and  mav  be  kept  for  any  length  of  time  in  a  bottle 
corked.    A  small  bit  of  the  siie  of  a  sixpence  will  b^  snflkient  to  clear  tbree  ounces  of  coffee.    All  that  ia  ne« 


ceasary  is  to  throw  it  into  the  half  of  the  ooffee  made  to  boil  as  in  the  atiaee  direoiiona,  by  which  it  will  be 
dissolTed,  ond  when  this  half  is  added  to  the  other  that  had  been  already  poured  off,  the  clearing  will  be  ef- 
fected on  resting  a  few  minutes ;  or  this  dried  white  of  egg  may  be  previously  dissolved  in  a  table-spoonful  of 


boiling  water,  and  added  to  the  coffee  before  it  is  set  down  to  settle. 

3952.  The  difficulty  of  clearing  coffee  has  led  to  the  invention  of  a  variety  of ' apparatus  for 
eoffee-making.  One  of  the  simfUest  modes  is  putting  the  coffee  into  a  bag  of  iiiuslin  sus- 
pended to  the  rim  of  the  coflbe-pot,  >^.  688 ;  and,  by  pouring  boiling  v/ater  th-rough  it, 


Fig.  56S. 


,  1  ^^ 


the  soluble  parts  of  the  coffee  are  separa- 
ted»  and  the  grounds  thoroughly  retained, 
the  bag  serving  as  a  filter.  The  objection 
to  this  method  is,  that  the  water,  remaining 
but  a  very  short  time  in  contact  with  the 
cofiElee,  cannot  extract  from  it  the  whole  that 
is  required.  Any  coffee-pot  with  such  a 
bag  fitted  into  its  mouth  is  termed  a  coffmt 
biggin, 

S)58.  Evans's  apparatus  for  making  coffea 
is  intended  to  let  the  coffee  soak  longer  in 
the  water,  and  thus  extract  more  of  ita 
prinoiplea  ab^iig,  689,  is  a  tin  pyltader.  ^ 
with  handles  and  a  cover,  which  is  nearly  * 
filled  with  water,  and  placed  upon  a  stand, 
e  dt  containing  a  lamp.  «  is  a  low  cylinder  made  of  two  circular  tin  |dalea  at  a  smalt 
distance  apart,  and  closed  all  round ;  this,  being  filled  only  with  air,  will,  float  upon  the 
uater,  and  will  bear  to  have  the  bag  with  the  coffee,  /,  suspended  to  it  beneath  in  the 
water ;  hd&r  the  latter  has  boiled  long  enough,  the  decoction  of  the  ooffee  will  mix  with 
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the  water,  bot  perfectt;  fine,  and  maf  be  dnwo  fit  for  QM  by 
tbe  Biop-cock. 

S964.  CaaU  Aum/brd'*  pcrcolalar  ia  an  improvement  upon 
Ihii,  and  ia  in  tot?  general  oae  under  the  name  of  cvffie  Jiiifrtr. 
■  *,fig,-  ^>  ''  *  cyUndrical  Teaset  of  metal  of  any  kind,  aiWer 
or  tin  japanned  on  the  outside ;  this  Teasel  fits  into  anoiher,  b  b, 
'\  tn  the  form  of  a  tea-pot  or  any  other.  Tbe  cjlindrical  Teasel  has 
a  bottom  that  is  perforated  with  namerons  yery  aniall  bolesi 
,  kdA  into  this,  the  lid  being  taken  off,  the  coffee  is  put,  resting 
on  tbe  perforated  bottom.  To  press  the  cofl^e  at  compaotlj  as 
pasaible,  that  the  water  may  not  penetrate  bo  qoickl;  as  in  (be 
bag,  a  cylindrical  plate  of  metal,  also  perforated,  ia  forced  down, 
guided  by  a  metal  atem ;  and  thii  stem  pasaes  throogh  anothGT 
perforated  plate  at  top,  to  keep  it  ateady.  The  eoflbe  being  pack- 
ed dow,  bj  presaing  Ibe  stem  dowo  bard  several  times,  water  ia  poured  upon  tb«  upper- 
nKMt  perlbrated  plate,  and  it  paasea  through  the  perlbtattona  to  tbs  coflbe,  thraugb  which 
it  makes  its  way  alowly,  dissdving  ttie  soluble  part,  which  deaceuda  ver;  alowly  into  (he 
lower  vessel,  h  $.  This  infiiaioD  of  tbe  coB^e,  which  may  now  be  pouFed  out,  is  perfect- 
ly transparent,  and  the  whole  of  the  amna  is  preserved.  There  are  two  objeeiionB  la 
this  apparatus  in  its  original  form.  II  does  not 
entirely  ezhaost  tbe  coffee  of  ita  virtues ;  and, 
consequently,  as  it  requires  a  greater  quantity 
of  coffee  than  the  common  method,  it  is  not 
the  most  economical,  although  a  very  conve- 
nient and  elegant  mode.  But  the  greatest  ob. 
jection  ia  that,  if  there  be  much  thiclcness  of 
coflee,  or  if  it  be  pressed  very  bard,  the  liqoid 
requires  so  much  time  to  percolate,  that  it  is 
loo  much  cooled  before  it  can  be  poured  out 
This  last  objection  is  removed  by  placing  the 
percolator  over  a  spirit  lamp,  as  in  Jig.  S91,  or 
it  may  be  placed  on  a  smalt  vessel  containing 
~~  'in  heated;  but  care  must  be  taken  to  have 
method  of  fixing  securely  the 
ia  stand,  after  the  heater  is  [ 
that  the  latter  may  not  drop  off  in  carrying- 
_  ■  For  this  purpose,  there  shoold  be  handles  to  tho 
pereoTator ;  and  in  this  ftn-m,  or  with  a  lamp,  it  is  at  preaent  mocb  osed,  and  is,  perhapa, 
npon  tbe  whole,  the  best  apparatus  for  the  table,  when  a  small  quantity  of  coffee  only 

aau.  mm  muck  a^  ii  njuirei  for  parties,  tbe  way  ia  to  make  and  clear  it  in  the 
kUebeo,  and  send  it  npin  mi£ee  HmtnUalamp,;^.  6tt. 


Z7 ^— ^ 


g  the  coflbe  in  h;  and  when  it  acdmtalatea  in  snffideM 
«  of  tbe  water  in  a  eanses  the  boiling  fluid  to  rise  in 
<,  and  to  be  .discharged  in  the  vessel  c ;  tbe  lamp  msy  then  be  blown  oat,  and 
tbe  Uqoid  wiU  percolaia  throngh  the  coffee  in  i,  tfnd  passing  through  fite  perlara(«d 
•trainer,  will  deaoend  into  a  Altered  infusion. 


ew  OOrFJIB* 
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^Ml.  P^rlur't  foUnt  MUMm-fomUmn  etfiBe-^mJter  is  a  aaapbioe  by  whieh  1h»  «ctn(t  • 
«ofiee  is  pirepared  in  a  very  easy  and  expeditioua  maniier.    When  JVf.  AM. 

tike  extract  i»  wade,  it  may  be  dilated  with  boiling  water  to  mat  the 
palate ;  or  bot  milk  may  be  used  inatead  of  water,  making  ct/i  on 

Fig.  694  FBpresenta  the  external  appearance  of  the  apparatna ; 
and  ^.  696  is  a  aeetion  to  show  ita  eonstnioUon  and  mode  of  actios. 
« is  a  box  of  metal  to  bold  the  oafiee,  having  its  bottom  lid  perfora- 
ted with  Mimeroas  smaH  holes.  From  the  lower  part  of  this  box 
proceeds  a  funnel,  b,  that  reaches  nearly  to  the  bottom  <^  an  ontside 
▼easel  or  cylinder  of  metal,  e  d^  which  is  divided  into  two  parts  inte- 
riorly by  a  partition,  k  k ;  and  on  the  middle  of  this  partition  is  fixed 
a  tube,  into  which  the  neck  of  the  fannel  is  put,  and  on  which  the  box 
with  the  coffee  rests.  This  exterior  vessel  is  covered  by  a  convex 
lid,  «.  The  whole  is  placed  over  a  spirit  lamp,  /»  and  is  suspended 
by  centres  fixed  to  the  upright  arched  rod,  j^  ^^  L  Having  taken  out 
the  box  with  its  funnel,  it  is  filled  with  coffee,  and  boiling  water  is 
poared  down  the  tube  in  the  interior ;  this  will  pass  into  the  division 
at  the  lower  part,  c  d ;  then  the  box  with  the  cofiee  is  to  be  replaced, 
and  the  lamp  lighted.    The  steam  which  is  Ibrmed  forces  the  water  — ^ 

in  «  d  to  rise  throniih  the  tube  6,  and  passes  upward  throagh  the  perforated  bottom  of  the 

box  into  the  cofiSse,  forming  the  extract,  which  is  seen  rising 
as  a  dark  fluid  through  the  perforated  lid  of  s,  and  flowing 
over  into  the  upper  division,  /  /.  The  passage  of  the  water 
should  be  permitted  to  continue  till  it  becomes  pale-coloured, 
and  has  consequently  extracted  all  the  goodness  of  the  coffee, 
when  the  lamp  should  be  extinguishedi  and  the  lid  put  on. 
To  get  oQt  the  extract,  the  finger  is  pressed  upon  the  little 
wooden  cup  at  a,  /ig,  694,  by  which  the  cylindrical  vessel  is 
brottght  into  a  hon»wtal  position,  and  the  extract  is  poorad' 
<mt  through  the  spouL  AAer  aui^iog  liie  extract,  it  is  best 
ikot  to  drain  aff  the  liquid  remaining  within  the  rim  of  the 
cover,  bat  to  let  it  rptnm  into  the  boiler,  which  it  will  do  as 
soon  as  the  lao^  is  eztingniahed ;  thus  any  sedimeat  will 
return  with  iu 

The  filling  of  the  box  is  best  done  by  piling  up  the  gi»und 
coffee  in  the  centre,  and  then  striking  it  off  with  a  knife,  as 
is  done  with  oom  in  a  bushel  measure.  The  time  for  ma- 
king the  extract  of  cofiee,  where  hot  wat^  is  used,  sbouU 
never  exceed  Ave  minutes.  If  it  takes  longer,  it  can  arise 
only  from  the  cofiee  being  ground  too  finely ;  and  this  net 
only  increases  the  expenditure  of  spirits  of  wine  and  of  timey 
but  likewise  injures  the  quality  of  the  extract.  The  remedy 
is  to  grind  the  cofiee  coarser  and  coarser  until  the  operation^ 
ailer  the  water  in  the  boiler  boila,  lasts  only  three  minutes. 
iv      Instead  Pig-  69$.  Fig.m, 

--^eftheor- 
oimry  epirit4amp  with  a  wick,  a  lit- 
tle cnp  of  tin  with  a  handle  is  used ; 
this  is  filled  two  thirds  with  just  as 
much  spirit  of  wine  as  is  necessary 
for  one  opention,  by  which  the  waste 
veiy  common  in  lamps  with  wii^  is 
avoided.  Caie  should  be  taken  not 
to  spill  any  of  the  spirit  on  the  out«de 
of  the  cup,  or  it  will  blaie,  and  occap 
aion  inconvenience.  An  ordinary  spir- 
it-lamp with  a  mA  will  answer  sufll- 
eiently  weH  b,  fg,  694,  is  an  extin- 
iptsher  with  a  handle,  to  put  out  thd 
hw^pwith.  A  variety  of  this  machine 
is  likewise  made  to  use  by  means  of 
a  fire  instead  of  a  temp.  The  extract 
of  coffee  prepared  by  this  apparatus 
contains  afl  the  aroma  and  other  fine 
qualities  of  the  ooffise. 

3868.  Fig.  698 1#  a  vicv  »/  Platotp'* 
patent  JUUrer  for  making  cofiee ;  and  ' 
1^.697  is  a  section  of  the  same.  The 
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towMt  leuet,  a  b,  is  oIUd  japanned,  into  which  water  is  pat,  proportioned  to  the  eoff^ 
io  be-iweil.  c  is  s  gtaas  tsm  with  a  tin  tobe,  d,  attached,  snd  hsTtng  a  little  circntai 
plate,  t,  Gzed  at  the  oottom  of  the  glaaa,  and  pierced  full  of  very  fine  boles.  The  glass 
vaaeand  tube  are  fitted  on  the  topofa  6,  the  tube  going  into  the  water  snd  near  to  the  trat- 
lom.  Thecoffee  is  put  into  the  glass  vase  without  water.  The  lamp,/,  being  applied  to 
the  bottom  of  Ibe  lower  vessel,  the  water  in  it  is  caased  to  boil,  and  as  soon  as  Ihe  steam 
Arms  it  presses  upon  the  surface  of  the  water  and  forces  it  up  through  the  lube  into  the 
coff^  in  the  vase  i  and  when  enough  has  been  so  raised  the  lamp  is  withdrawn,  whidt 
Stops  the  formatian  of  steam,  otherwise  the  water  would  be  forced  over  the  top  of  tbe 
vase.  As  the  water  now  cools  a  little,  the  streare  will  be  condensed  and  no  longer  kecfi 
up  the  water,  wbich  will  therefore  descend  by  its  owu  weight  into  the  vessel  a  b,  carrj- 
ing  with  it  the  extraot  of  the  coflbe.  The  made  coffee  is  then  drawn  off  into  cups  ij 
Ihe  stop-cock,  represented  In  fig.  096. 
3IIG9.  By  Brain'i  cdCKHm,  or  puvmalic  filir,  Jig.  698,  coffee  may  be  made  perfectly 
Fix.  398,  <=1^''  ""1  bright  in  a  few  minutes :  a  is  ■  receptacle  made 

of  tin,  Britannia  metal,  or  other  material,  fitting  into  an- 
other one,  ft,  which  has  an  exhausting  piston,  e,  attached, 
by  which  it  may  be  exhausted  of  air.  The  top  of  the  ves- 
sel, i,  is  covered  with  a  wire  grating,  and  before  the  vessel 
a  is  placed  on  it,  a  piece  of  close  muslin,  liuen,  nr  sharaoT 
leather  is  laid  over  the  grating,  and  the  vessel  ■  is  forced 
down,  so  that  the  joint  is  air-ltghl.  The  coffee  is  put  into 
tbe  vessel  or  chamber  a,  which  is  open  at  tbe  top ;  then 
open  the  Utile  plug,  d,  and  press  the  piston  down  to  tbe 
bottom,  and  add  as  roach  boiling  water  over  the  coffee  as 
is  necessary,  Now  shut  the  plug,  i,  work  the  exhausting 
a  pump,  e,  and  draw  Ihe  air  out  of  tbe  vessel  i,  so  as  to  pro- 
^  duce  B  vacuum  in  it ;  when  that  is  effected,  the  pressure 
'  of  the  atmosphere,  acting  upon  the  liquid  in  a,  will  force 
II  through  the  cofl^  and  the  filter  down  into  h,  tma  whence  it  may  be  drawn  perfectly 
clear  into  cups.  Tliis  machine  not  only  produces  coffee  beaulifnlly  clear,  but  also  with 
great  expedition.  Tbe  closer  the  muslin  or  linen,  the  more  perfect  will  be  the  filtration. 
Previous  to  usmg  the  apparatus,  it  should  be  warmed  bj  passing  hot  water  through  it. 
It  is  to  be  observed  that  this  apparatus,  from  its  mode  of  operation,  is  not  proper  to  be 
put  upon  the  table,  but  is  intended  for  preparing  the  eofl^  in  the  kitchen,  whence  it 
most  be  transfered  to  a  more  aighllj  vessel, 

3960.  Palmer' »  yneamatic  filtering  laachiae  ia  Dearly  of  the  same  conatrnction.  The 
ftence  of  eogee  may  be  also  thus  prepared  by  this  apparatus.  Put  four  ounces  of  the 
best  ground  coffee  into  a  covered  vessel,  with  twelve  oonces  of  cold  soft  water.  Let  it 
stand  for  twenty-four  hours,  stirring  it  two  or  three  times ;  alter  which,  pour  into  the 
pneamatio  filtering  machine,  and  pass  the  liquid  two  or  three  times  through  it,  Tbe 
same  apparatus  will  do  also  to  filter  wine,  water,  or  other  fluids. 
8961.  Beart'w  cagii  percalaior  acts  also  by  producing  a  vacuum  below  the  coffee,  in 
consequence  of  which  the  liquid  is  iWced  through  by  the  pressure 
of  the  atmosphere,  a,  fig,  699,  is  a  cylindrical  vessel  of  strong  tin 
or  other  metal,  having  a  piston  that  fits  tbe  inside,  and  is  made 
tight  by  a  piece  of  soft  leather ;  the  bottom  of  this  piston  is  pierced 
with  fine  holes,  and  on  this  the  coffee  is  put.  This  piston  fa  raised 
up  by  means  of  a  handle  fixed  to  two  uprights,  c  snd  d.  If  now 
this  piston  be  pntdown  to  tbe  bottom  of  the  vessel  a,  and  the  coffee 
and  water  be  put  into  the  vessel  on  the  piston,  in  drawing  the  piston 
up  by  the  handle,  all  the  air  in  a  will  be  brought  with  it,  exoepi 
what  forces  Uirough  Ibe  coffee  and  percolator  to  fill  up  the  vacuum 
that  would  be  formed.  Hence  a  clear  and  transparent  extract  of 
the  coffee  will  be  produced,  which  will  be  strong  in  proportion  to 
the  water  employed.  As  considerable  force  is  necessary  to  raise 
the  piston,  aa  axis,  c,  ia  passed  throngh  another  upright  piece  bem 
at  top  like  an  arch,  and  round  this  axis  a  band  passes  that  is  at- 
laohed  to  the  handle  ft  by  a  hook ;  this  axis  being  tarned  by  a  lever 
or  cross  handle,  the  raising  of  the  ^ton  is  eaaily  eflkcted.  Hm 
facility  and  quickness  with  which  cofl^e  can  be  made  perfectly  dear 
by  this  apparatus  ia  a  great  recommendation ;  but  it  is  evident  that, 
,  though  tbe  principle  is  unobjectionable,  Ihe  form  does  not  render  it 
Buitabte  to  the  drawing-room. 

3963.  An  menet  d/  cogce  may  be  purchased  in  the  shops,  which 
wilt  supply  a  cup  of  coffiie  at  any  time  by  diluting  it  with  water  \ 
but  aa  the  mode  of  preparing  it  is  not  generillj  known,  and  the 
teste  is  Bomewhat  peculiar,  we  cannot  recommend  it  as  equal  to  the 
usual  coflbe,  though  it  may  be  convenient,  and  even  usehil,  on  pu 
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MciifaH'  uoeasiofis,  9b  in  travelliDg.    A  tea-spoonful  put  into  a  cup  of  boiling  water  makes 
tme  of  coffee. 


Fig.mt 


(U»ft€  mm/  &e  pnaared  by  wimmtrin^  ever  a  hmtp  in  th«  followinf  maimer,  whioh  may  be  oaefal  fiir 
ihoea  who  wish  for  «i&  eui^  eop  of  ooflbe  witboat  dietartHntr  •emuiia 
Piocare  for  Uie  purpoee  •  01011010  cjlindlical  coffee-pot  of  tin, «.  JSg.  000, 
■s  wide  at  top  as  bottom,  to  nold  the  coffee  and  water ;  then  another 
cjiiader,  b  c,  must  rarroaDd  it,  open  at  bottom,  d  «,  and  joined  to  the 
inner  one  at  too,  ao  much  laiger  as  to  leare  an  inch  space,  or  half  an 
jneh  between  the  two,  and  reachinr  an  inch  below  the  bottom  of  the 
inside  one.  To  this  ontside  cylinoer  three  short  feet,  f  j^t  of  stronf 
wire  may  be  fixed.  The  oorer  of  the  pot  shoold  be  doable,  the  better 
to  confine  the  heat ;  a  handle  is  fixed  to  the  ontside  cylinder,  and  also 
«  spent  from  the  inside  one  of  snfident  length.  Below  this  cylinder, 
which  contains  the  coiBe  nnd  the  water,  a  small  lamp  with  three  wicks, 
or  a  chemical  Ajfand  lamp,  is  placed  between  the  wire  legs.    The 

3 nee  between  the  two  cyliniders  being  alwsys  fall  of  hot  air,  which  is 
lowed  to  issae  through  holes  at  k  i.  The  lamp  shoold  be  so  regnia- 
led  that  the  coffee  should  not  boil,  but  only  simmer ;  and  a  very  small 
lamp  will  be  sufficient  to  keep  up  the  simmering  for  any  length  of  tine. 
The  oil  shonld  be  of  the  best  kind  ;  but  spirit  of  wine  or  nanhtha  will 
be  better  to  DraTsnt  smoke  or  smell.  Before  the  coffee  is  drunk,  the 
Ulap  shonld  oe  witMrawn,  and  the  Ywpkor  should  rest  to  be  cleared.  Fig,  000. 

3964.  Fig.  001  is  an  apparatus  f<n-  making  coffee  very  useful  for  traveUere.    It  consists  of  a  tin  cyliadfioil 
vessel,  with  an  cmningfor  introducing  a  lamp  with  three  wicks,  which  may  bum 
•pirits  of  wine.  Three  wires  bent  at  both  ends,  as  in  the  wood-cut,  are  hung  upon 
the  edge  of  the  cylinder,  and  upon  these  the  coffee>pot  is  made  to  rest.    As  the 
handle  is  made  to  take  off^  the  coffee-pot  can  be  packed  inside  the  cylinder. 

3M5.  Cvffee  may  Kkewite  b*  made  by  inftuing  a  prener  quantity  in  cold  wo/er, 
•nd  letting  it  remain  all  night ;  in  the  morning  the  innision  may  be  filtered,  and 
oolyheat^  not  boiled ;  some  prefer  this  mode. 

NOfi.  Prafeewor  Gregory  hat  fiven  a  reeeifi  for  freforiag  a  cold  infueum  of 
eofee.  He  directs  timt  a  cylinder  shall  be  proTided  about  two  feet  long  and 
two  inches  wide,  terminating  below  in  a  funnel,  which  is  to  be  placed  in  the 
neck  of  a  bottle.  A  small  portion  of  o««ton  wod  being  inserted  in  the  neck  of 
the  funnel,  half  a  pound  of  coffee  is  to  be  mixed  with  as  much  water  as  to  form 
the  consistence  of  thin  porridge ;  and  when  this  has  stood  an  hour  or  two,  it  is 
to  be  introduced  into  the  cylinder.  Immediately  a  very  strong  infusion  will  be- 
gin to  drop  into  the  bottle ;  and  when  the  dropping  ceases,  the  coffee  will  still 
be  impregnated  with  strong  liquor.  To  obtain  tnis,  more  water  most  be  poured 
upon  the  coffee,  till  the  infusion  becomes  pale,  when  the  coffee  is  exhausted. 
Several  bottles  will  be  required,  and  this  operation  may  last  three  or  four  davs, 
some  kinds  of  coffee  being  sooner  exhausted  than  others.  The  contents  of  the  several  bottles  are  to  be  mixed 
iMether ;  and  in  tlds  way  six  imperial  pints  of  good  coffee  may  be  obtained  rnun  half  a  pound ;  but  the  stren^, 
01  course,  is  a  matter  of  taste.  The  coffee  exhausted  in  this  manner  will  etili  yield  some  weak  infusion. 
When  hented,  this  coffee  should  not  be  suffered  td  boil.  It  is  evident  that  the  length  of  the  tube  assisu  the 
pereoiatien  by  the  hydrostatic  pressure. 

3967.  With  respect  to  the  quaniity  of  coffee  need  in  making  the  iecoction,  much  depends 
upon  the  taste  of  the  consumer.  The  general  use  o(  tea  among  us,  and  the  greater 
price  of  coffee  while  the  high  duty  existed,  occasioned  the  latter  to  be  much  less  used 
in  England,  and  the  art  of  preparing  it  less  understood  than  on  the  Continent.  The 
greatest  and  most  common  fault  in  English  eo^ce  is  the  too  small  quantity  of  the  in- 
gredient ;  and  cofl^e  is  usually  made  stronger  on  the  other  side  of  the  Channel  than  it 
is  here.  The  present  cheapness  of  our  coflfee,  however,  renders  the  quantity  less  an 
object  of  economy  than  it  was  forme^y.  Count  Rumford,  who  had  a  very  favourable 
opinion  of  the  valuable  qualities  of  coflfee,  observes,  that  to  make  it  good,  such  as  is 
osnally  drunk  after  dinner,  a  prnind  of  good  Mocha  coffee,  which,  when  roasted  and 
ground,  weighs  only  thirteen  ounces,  serves  to  make  fifty-six  full  cups,  or  a  little  less 
than  a  quarter  of  an  oxmoc  to  a  coffee-cup  of  moderate  size.  Mr.  Donovan  gives  the 
proportion  of  two  ounc«4  aii<^  ^  ^^^  of  well-roasted  coffee  to  an  imperial  quart  measure 
of  water.  Some  m^y  pn?fer  it  rather  weaker.  If  coffee  is  too  strong,  the  fine  aromatic 
flavour  is  less  perceived  than  the  bitter. 

8968  Tke  svM^  of  staking  coffee  in  eome  parte  of  Turkey  m  thus  described  by  Mr.  Fellows  in  his  "  Excor* 
sions  throosli  Asia  B<nior :"  **  Each  cup  is  made  separately,  the  little  sanoe-paa^  or  ladle,  in  which  it  is  prepared 
bciiur  abov<  an  iv^  ^^  *nd  two  deep ;  this  is  more  than  half  filled  with  oofbe,  flnelr  pounded  with  a  pestle 
miJ^HKtar,  an'  tk>&  IHidd  up  with  water ;  after  being  placed  for  a  few  seconds  on  the  lire,  the  contents  are 
poured,  or.  nther^  shaken  out  (being  much  thicker  tlmn  chocolate),  without  the  addition  of  cream  or  socar, 
wto  a  cMia  cup  off  the  size  and  shape  of  half  an  egg-shell,  which  is  endoeed  in  one  of  oniamented  metaffcr 
eonTe>i«M^  of  holding  in  the  hand.^ 

S969.  Coffee  is  always  drunk  tnthout'milk  in  Turkey  and  the  East,  and  also  in  France 
and  England  after  dinner.  When  taken  at  breakfast  with  us,  milk,  or,  what  is  much 
better,  cream,  is  added  to  it.  The  milk  should  always  be  first  boiled ;  and  when  the 
quantity  of  the  boiled  railk  equals  that  of  the  strong-made  coffee,  the  beverage  is  termed 
tj  the  French  cafe  au  lait. 

8970.  From  tohat  has  been  stated^  it  appears  that,  to  make  good  coffee j  the  foUovoing  circum- 
stances arc  to  be  attended  to :  procure  coffee  of  good  quality ;  have  it  carefully  roasted 
and  ground,  if  possible,  on  the  day  it  is  wanted ;  use  a  sufficient  quantity  in  making  the  • 
decoction ;  boil  it  according  to  the  directions  giTen  above ;  clarify  it  well ;  add  to  it 
oream  or  boiled  milk ;  let  it  be  served  quite  hot. 

8971.  Coffee  is  sometimes  adulterated  by  mixing  with  roasted  pease  and  oeans,  but,  moeC 
it  aU,  with  ekiecory ;  and  many  grocers  have  been  prosecuted  and  convicted  of  this  frond. 
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But,  a«  it  is  imptMBiUe  to  counterfeit  tbe  ben?  in  the  iiBgnHinrt  state,  tbe  boat  |iii  mm 
tion  is  never  to  purchase  ground  cofi^,  but  to  see  it  ground  ;  or,  what  Is  better,  to  naM 
•od  grind  it  at  borne.  The  poor  are  most  liable  to  suSer  by  Ibia  Bpeciea  of  diahonMt;^ 
as  they  generally  purchase  coffee  ready  ground  In  Tcrj  smelt  quaDlitieai  To  detect  tht 
ulnlteratlrai  of  coffee  by  pease  and  beana  is  beyond  the  reacb  of  chemical  science. 
SacT.  VH. — mttnrravtt  rot  corrae. 

CD/n  laic  bra  Iritd  m*d  rmmmtmitit ;  but  anrt  td  Ibua  ■■  hoad  u  Wn  m^ 
3*lb.B.TDiirt,fln     "  -  ■  - 


ami  gnving  nau  mitr,  it  aBiUlMr  fO*d  nababMu,  kmn  bf  Ika  buh  al  bit  hoOm,  h  8^1- 
hNank  Amnici  tbnj  ue.u  •  wUtitBU  fur  coat*,  tin  twd*  <<  tin  tun  fwt,  or  mf tr-lrmr 
■biIbmh;  haHbiyfoni  >  piw  «w.  b  lb«  iHqM  iiuida^rTDBi  thMi  ii  nirT  nak  ibi]  MMr.__ 

oilj  propenis*  sf  ctM^.  d 


CHAPTER  Xir. 


(Tons  in  tbe  Weet  Indies  and  South  America.    TbeSpaDlah.aiKl  tbe  proper  bi. , , 

not  cocoa,  as  it  is  generally  spelled  ;  from  tbis  mistake,  the  tree  froM  which  tin  berei^ 
age  is  procured  ha*  been  often  confounded  with  the  palm  that  prodacea  Ike  edMe  oaeoa- 
nuts,  whii*  are  tbe  produce  of  the  ooeoa-tree  {Cocoi  nuafira),  whereBs  the  tree  iroia 
^lich  chooolAM  ia  ^sacured  is  very  different  <lhe  Timbnmu  C*:«o).  Tbe  eocoa-tree 
WW  culiivsied  br  tbe  aboriginal  Intiabitanta  of  South  Amenea,  partienlaiiy  im  Mexioo, 
where.  acoordiBg  to  Hamboldt.  it  was  mared  1^  Mooteiuisa.  ItwaBtraosfdaBtedtteMe 
(Bto  other  A^Mdenoieattf  the  Spanish  mosarcby  in  1530;  anditwassohighlyeMeeiaed 
by  Unn«i  m  to  receive  from  hun  the  name  now  canferred  upon  it  ef  Theobroma,  a 
term  dedved  from  the  Greek,  and  signilyiag  "JtoJ/or  Godt."  The  Mexican  name  was 
chocelatl,  wbeaae  the  term  choc<riate.  The  tieea  ve  raised  from  seed,  and  grmv  to  the 
height  sf  abtn^  twenty  feet,  receaibling  a  youag  cfceny-tree,  and  do  not  c«ne  inM 
bearing  unlil  six  <a  teteo  yeara  old,  but  Ibea  they 
bear  leaToa,  Bowers,  ma  fm^  all  the  year  round ;  the 
leaves  are  aboiu  four  imsbw  hMg,  poMlad,  and  of  « 
duU  green ;  the  flowera  aaffroiniokiured  and  beauti- 
ful. The  trees  grow  la  moiaaay  B^iutioDs,  and  ara 
,  Bheltered  by  larger  trees.  Th«r  cuiiiTatioo  is  lery 
*  jaay.raqmring  little  attention  bej^  gMbering  the 
ftmt  wb«  npe.  The  cocoa  beans  ate  couained  io 
pods  acmething  like  a  ronndiah  cucambu'  deeply  fur 
rowed,  about  five  inches  long  and  three  wiiie,Jig. 
SOS,  each  pod,  o,  containing  from  twealy  l>  fi|l> 
beans,  accordiag  to  the  particular  variety  and  coau- 
try  where  tkej  grow,  about  the  alie  of  almenda,  im- 
bedded in  a  reddi^-while  pithy  suhsta»ce,  fake  that 
of  a  watentelon, 

Tbe  pod  i»  smooth  on  tbe  outside,  green  when 
yotrag,  but  wben  ripe  variously  colonred.  Tbe  beans 
■N  CBveh^wdl^atliiQakin  or  peniclerSfa  brown  colour,  which  is  taken  off  before  they 
«re  converted  tnio  (jkoc^ate.  The  kernel  ia  divided  into  several  poitioas,  whidido  hN 
«dbere  ttwetber,  and  which  easily  come  to  pieces  wben  the  skin  is  rmnoved. 

la  the  Weat  Indies,  when  tbe  fruit  ia  ripe,  tbe  beaoa  are  taken  out  of  tbe  fuia,  qiread 
wu  to  dry,  and  put  into  bags  for  exportation ;  bM  in  the  Caraccoa  (bey  are  subjected  tc 
|k«P«(*e«  ef  slight  fementiuieA,  hy  which  they  lose  a  good  deal  af  their  acrimugf  aatf 
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^ •,  taiH  acqaire  nore  aTocnatia  llaTour.    It  appear*  that  ibem  ara  several  specie* 

«f  the  cdcno,  or  cocoa  bean,  and  Ibat  these  diflbr  much  in  their  ipialiliea.  The  Mexican 
ia  coosideied  the  best,  but  it  e^ODi  nimes  to  Europe ;  ttiat  fiom  Gualeinala  ia  mach 
MteeuuHl,  and  Dm  beaaa  am  larger.  The  Welt  Indian  cocm  is  anioDg  the  least  TalnaUe 
kinds,  being  <mi7  oily. 

Cboeolate  haa  alwaya  been  a  ravourile  bererafe  among  the  Spaaiaida  and  Creolea, 
«od  iraa  Mnaidered  bare  as  a  great  kjxur?  when  first  introduced,  after  the  diaoovei?  of 
Amerks  i  bat  the  high  dutiea  laid  npon  it  here  confined  it  long  almoK  entire!]'  to  the 
wealihier  clasaea.  Before  it  waa  nibjeoted  to  that  duty,  Mr.  Bryan  Edtrarda  stated  that 
«ocoa  plaalationa  were  numerMia  in  Jamaica,  but  that  tlie  dnty  caused  tbeir  alnwat  ea- 
tira  mia.    The  removal  ortbts  duty  baa  increaaed  tbelr  ccHivalion. 

8S7i.  Tit  <oeos  bfa  Idi  bttn  analj/icd  by  Ixinpadiua ;  the  kemela  of  West  ladian 
«ocoa  ooatain,  in  100  parts,  auoie  water,  SSOI  or  a  fat  oil,  18-7  of  a  brown  albamioona 
aobataaee  that  ooBtaina  the  aroma,  lOSl  ofstarch,  770  of  gum,  OS  of  woody  fibre,  and 
S'OLtrfareddMi  matter  thai  would  serve  aa  a  dye  sins'.  The  boaks  of  the  beans  form 
IS  per  ceK.  of  their  weight;  tbej  contain  no  fat,  but  eonaist  of  woody  fibre  and  a  brown 
aux^lagiaoas  extract.  The  fat  or  oil  which  tke  eocoa-nut  contains,  caBed  builtr  of  cocoa, 
nay  be  extracted  bjr  ateaming  ttie  nuts,  or  soahMg  them  in  boiling  water,  and  acbiecl* 
ing  tbeuk  to  atroig  pressure  in  canvasB  baga,  or  by  akinuning  it  offthe  water  when  cotd- 
It  ia  of  tbeeoasistenee  of  tallow,  ia  ofamild  agreeable  taste,  has  a  reddisb  tinge  when 
Stat  ezpreesed,  but  it  becomes  white  by  boiling  in  water.  Prom  Are  to  six  ounces  of 
the  butter  may  be  obtained  from  a  pound  of  oocoa ;  it  is  not  apt  to  become  rancid  like 
ikts  ia  general ;  it  servee  in  aome  places  to  make  candles,  as  it  melts  only  at  123°,  but 
it  ia  not  oaed  berei  in  France  it  is  ein[doyed  for  making  aoap.  Eeceotly  a  principle 
has  been  (Uacorered  in  the  cocoa  be&a  veiy  similar  to  caffeine. 

3977.  Tkt  tmpkit  mtditd  of  freptriitg  a  beverage  from  the  cocoa  bttta  ia  that  which 
was  employed  originally  by  the  Mexicans.  They  roasted  them  in  earthen  pots,  aad, 
after  «t(^nng  tfacm  from  the  husks,  which  then  easily  separated  by  fanning,  braised 
(hem  between  twe  heated  atones,  working  the  oily  paste  into  tlie  fbrm  of  caxes ;  and 
this  is  nearly  the  process  employed  here  at  present.  The  taste  of  the  onroasted  bean 
ja  btttcriah,  nnotuoos,  rather  roagh  and  peculiar,  but  ttol  tmgralefbl.  By  roasting  it  ia 
oonsideraldy  alieied. 

3ST8.  Ciocalt-te,  made  In  the  manner  above  described,  waa  imitated  by  the  Spaniards 
ftom  the  Mexican  moic.  It  was  exteDsively  nsed  in  Spain,  and  was  imported  into  this 
eountry  as  s  great  luxai;  under  the  name  of  Spsatal  chocolate.  This,  however,  bad  the 
adcUtiiw  of  other  ingredients  than  the  caooa  besna,  to  give  it  a  more  agreeable  flavour ; 
a*  ai^ar,  einnantoo,  vanilla,  and  other  spices.  Some  have  added  matie,  tapioca,  aalep, 
•tTow-Toat,  and  aabetanoea  which  may  be  considered  as  adulteratiotM.  Wheotke  mix<  . 
otra  waa  made  falo  « liquid,  it  was  poured  into  mouldst  which  gave  it  the  fonn  of  o^ea 
when  become  dry  and  bard.  The  tpkes  added  to  choodate  are  thoogU  to  tander  it 
lee*  wholesome  and  more  heaUog  tlian  the  simple  ooooa  bean,  uid  sre  generally  omitted 
in  onr  pseparation  of  this  article. 

3979.  Wlicn SpanUh chocoUUtit to leuacd, aportionof oneofthecakeamuatbeaerapBd 
fine,  added  10  a  sufficient  quantity  of  water,  and  simmered  for 
a  quarter  of  an  iMur;  but  miUinf  is  neeessaiytomakeitoani' 
pletely  smooth.  For  tbia  porpose.a  tia  veMel  ia  medcj^g-. 
M3,  that  ha*  a  circular  wheel  of  wood  or  metal  wiihia.  fixed 
to  a  stem  that  passes  through  tbe  lid,  and  whioh,  being  whirled 
about  rapidly  by  the  palms  of  tbe  band,  bruises  and  mixes  the 
chocolate  with  tbe  water.  The  cinootsle  mast  be  milled  «ff 
the  fire,  then  put  on  again  to  eimmer  aome  time,  then  milled 

Xin  until  it  l*j)aLl«Bmaolh.  From  tbe  fineness  of  ttie  choe- 
e,  there  should  be  no  aediment,  aad  the  whole  should  be 
drunk;  cfeamiagenMBlly  used  with  it.  AnouuceaTtbecske 
willinakaapiBtqiiiierich.  Tbeaugarmaybepatinwith tha 
scraped  ahoeolate,  or  added  aiierward.  Ckocolale  sboaU  ^ 
never  he  made  before  it  is  wanted,  because  heating  it  again  le«sras  thellavom-,  dertnf* 
th*  froth,  and  injuras  the  body  of  the  ohocolate.  It  ahould  not  be  brought  ^ite  to  ■ 
toil,  for  the  oil  of  ilie  nut  m  observed  to  rise  to  the  top  alter  a  few  minotea'  boding,  and 
even  on  atandiag  kwg  on  the  fire. 

3980.  ChuTckmaTt  waa  a  celebrated  mannracturer  of  chocolate  in  this  country,  and  be 
has  been  aucceeded  by  Fry,  of  Bristol,  who  now  prepares  every  variety  of  chocolate 
and  cocoa  in  the  greatest  perreclion. 

3981.  Fry'i  Ckardiiiuat'i  cSaaiate  la  powder  does  not  require  milling.  It  is  sold  in 
•mall  (ia  caniaters,  and  is  extremely  aoaTeniBnt  for  Iravellers  or  persona  in  pnblie 
offices,  du;.,  as  a  cup  of  chocolate  is  made  with  Utile  trouble.  To  prepare  it,  piit  a  targe 
tea-spoonful  into  a  tea-cup,  add  a  few  tea-apoonfiils  of  boiling  water,  and  mix  it  well; 
then  fiU  op  the  cup  with  boiling  water  and  stir  it;  add  sugar,  milk,  or  cream  to  suit  tbe 
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3982.  ChocoUU€  paste  is  another  preparation  by  Fry,  made  witb  still  greater  famtttf 
than  the  last ;  it  may  be  mixed  at  the  breakfast-table. 

3983.  Broma  is  a  preparation  of  chocolate  adapted  for  those  with  whom  the  oily  qvai- 
ity  of  chocolate  does  not  agree.  Part  of  the  oil  is  extracted,  and  some  sago,  potato 
starch,  or  similar  substance  substituted,  which  renders  it  easier  of  digestion. 

3984.  Milk  chocolate  is  made  with  milk  instead  of  water.  Put  the  milk  and  water  on 
to  boil,  then  scrape  the  chocolate  fine,  from  one  to  two  squares  to  a  pint.  When  tht 
milk  and  water  boils,  take  it  off*  the  fire,  throw  in  the  chocolate,  mill  it  weUtill  it  fraibs. 

3985.  Chocolat  a  manger  is  a  preparation  of  chocolate,  originally  French,  made  up  with 
sugar  into  small  long  cakes  for  eating.  They  are  considered  useful  to  traTeHers^from 
the  great  quantity  ofnutriment  they  contain  in  little  compass.  Humboldt  states  that,  by 
means  of  this  nutritive  quality  of  cocoa,  the  inhabitants  of  some  parts  of  South  America 
are  enabled  to  sustain  very  long  journeys  in  crossing  the  deserts  or  uninhabited  forests. 

3986.  Since  the  cocoa  beans  thansdves  have  been  imwrted  in  abundance  into  this  counlryp 
real  Spanish  chocolate  is  nearly  gone  out  of  use,  ana  both  chocolate  and  what  is  termed 
cocoa  are  manufactured  here ;  the  difference  between  them  being  that  in  the  former  the 
beans,  carefully  selected  and  deprived  of  their  skins,  are  perfecuy  levigated,  so  that  the 
paste  unites  heartily  with  the  water  and  milk  boiled  with  it,  scareely  depositing  any 
sediment ;  whereas  in  cocoa,  being  less  finely  ground,  there  is  more  sediment ;  chocolate 
is  so  finely  ground  that  the  particles  are  kept  suspendsd,  and  the  whole  is  drunk,  whereas 
in  what  is  called  simply  cocoa  the  sediment  must  be  allowed  to  subside,  and  only  the 
liquid  is  used,  when  poured  off  from  the  grounds. 

8987.  Cocoa  is  prepared  here  for  sale  in  several  ways.  The  beans  are  put  into  a  heated 
iron  cylinder  similar  to  a  coffee-roaster,  having  holes  at  the  ends  for  suffering  the  va- 
pours to  escape.  When  the  aroma  is  well  developed,  the  roasting  is  finished ;  and  the 
beans  are  turned  out,  cooled,  and  freed  from  their  husks  by  stightly  rubbing,  sihing,  and 
fanning.  It  is  a  peculiarity  in  the  cocoa  beans,  that  when  fi^rst  heated  they  are  dry,  and 
may  then  be  ground  to  powder  by  a  mill  or  by  the  pestle ;  but  by  eontiiwing  tfauB  process 
of  bruising,  the  oil  separates,  and  forms  the  whole  into  a  soft  paste  One  of  the  prepara- 
tions, therefore,  consists  of  cocoa  in  powdcrt  which  has  been  ground  in  a  mill  like  oolfee. 
Indeed,  the  best  mode  of  having  the  oocoa  pure  is  to  purchase  the  beans  or  nuts,  which 
are  now  commonly  sold  roasted,  and  to  grind  them  in  a  large  cofiee-miU.  Cocoa  is  de- 
teriorated by  keeping,  and  at  the  end  of  two  years  it  has  lost  all  its  fine  flavour. 

3998.  To  make  cocoa  ready  for  use,  an  ounce  is  boiled  in  a  pint  and  a  half  of  water  for 
about  a  quarter  of  an  hour,  and  then  it  is  to  be  kept  near  the  fire  to  settle  and  become 
fine ;  after  that  it  is  to  be  poured  off*  into  another  pot  for  immediate  use.  It  is  drunk 
with  sugar  and  milk,  or  cream,  like  cofifee.    To  save  time,  it  may  be  boiled  over  night. 

3989.  Cocoa  paste  it  prap«nd  u  follow* :  Tht  cocoa  beans  »ra  h&ttod  in  iron  cylindexs,  and  d«prif«d  of 


tbeir  hoaks  in  tha  manner  aboTo  deicribed{  the  kemala  are  then  pat  into  an  iron  mortar  beated  bgr  kaepii^ 
lighted  charcoal  in  it  for  tome  time,  and  pounded  and  robbed  with  the  peatle,  also  heated,  till  the  whola  ia 
qaite  smooth  like  a  paste.  It  is  then  placed  upon  a  marUe,  or,  what  is  better,  a  porphyry  slab  made  hot 
tnoronghly  before  the  fire,  and  worked  well  with  an  iron  roller,  nntil  it  is  as  soft  and  stnooth  as  butter ;  or 


this  process  is  perlormed  more  ezpeditioosly  in  a  mill.    A  little  sngar  is  added  to  make  it  dissolve  readilv 
i^hen  used.    Sometimes  it  is  put  into  tin  moulds,  and  dried  in  square  cakes.    It  is  said,  howeTei,  that  much 


heat  dissipitea  the  flaroot.    To  prepare  a  beterage  fnta  oocoa  paste,  nothing  more  is  neoessary  than  to  stir  it 
well  in  boiling  water.   , 

3990  Soluble  cocoa  is  made  in  cheap  little  squares,  and  is  imzed  up  with  a  little  sugar, 
and  probably  sometimes  with  adulterating  ingredients.  By  meane  of  the  sugar  this 
readily  dissolves,  and  is  useful  as  being  easily  prepared. 

3991.  Flake  cocoa  is  the  cocoa  simj^y  crushed  by  a  noachine  that  delivers  it  in  the 
form  of  fiakes. 

Since  the  duty  has  been  so  much  reduced,  cocoa  has  become  an  article  of  consilmp^ 
tion  among  all  classes. 

3992.  Cocoa  is  extensively  cultivated  in  the  West  Indies  and  in  South  America.  The 
consumption  is  immense.  Humboldt  estimated  that  in  Europe,  in  1806,  at  28,000,000 
lbs.,  of  which  from  six  to  nine  millions  were  supposed  to  be  consumed  in  Spain.  He 
observes  that,  "  alike  easy  to  employ  and  convey  as  an  aliment,  it  contains  a  large 
quantity  of  nutritive  and  stimulating  particles  in  a  small  compass.  It  has  been  said 
with  truth  that  in  Africa  rice,  gum,  and  shea-butter  assist  man  in  crossing  the  deserts 
In  the  New  World,  chocolate  and  the  flour  of  maize  have,  by  their  portability;  rendered 
aocessible  to  him  the  table-lands  of  the  Andes,  and  vast  uninhabited  forests."  Cakes 
of  chocolate  may  be  considered  as  a  kind  of  portable  soup  of  the  Tropics. 


CHAPTER  XIII. 

ON  SUGAS. 
SXCT.  I. — ^XNTBODUCtlON  AND  HI8T0RT  OF  ■TTOAK. 

8993.   We  have  stated  before  that  sugar ,  or  saccharine  juice,  is  a  constituent  of  moiqf  vsg9 
tsMes,  and  it  is  accordingly  extracted  from  several,  but  by  far  the  most  abundantly  frooa  a 
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oane  or  reed  called  the  tugar^cmut  from  which  oar  sagar  in  eoramon  nee  is  made.  We 
shall  first  describe  the  manufactare  and  qualities  of  this  kind,  and  afterward  speak  of 
some  varieties  of  sugar  which,  though  much  less  common,  are  yet  occasionally  produced 
from  other  vegetables.  • 

3994w  History  of  Sugar  from  the  Catk.— Sugar,  which  has  been  used  in  Europe  for 
several  centuries  as  an  agreeable  condiment,  was  imperfectly  known,  and  was  not  in 
common  use  among  the  Greeks  and  Romans.  By  our  ancestors  it  was  seldom  obtain- 
ed previously  to  the  discovery  of  the  West  Indies ;  and  at  that  time  honey  was  usually 
employed  for  sweetening  liquors  and  food.  It  is  not  a  little  curious  that  the  Chinese, 
Che  most  ancient  nation  now  existing,  were  acquainted  with  the  manufacture  of  sugar 
from  the  sugar-cane  above  two  thousand  years  ago ;  the  cane,  indeed,  is  a  native  of 
China,  and  grows  abundantly  in  that  country.  Chinese  su^ar  in  small  quantities  occa- 
sionally found  its  way  into  ancient  Europe,  and  the  Greek  physicians,  who  procured  *' 
from  the  Arabian  merchants,  employed  it  as  a  medicine,  describing  it  as  a  kind  of  con 
Crete  honey,  which  exuded  like  gum  from  canes  or  reeds.  The  Arabian  navigators  first 
brought  it  from  India  into  Arabia  and  Greece ;  but  it  does  not  appear  to  have  been 
transported  to  Rome,  probably  on  account  of  its  great  bulk  and  little  comparative  value, 
which  rendered  it  an  unprofitable  article  of  commerce.  It  is  evident  that  the  ancient 
notions  of  it  were  extremely  erroneous,  since  solid  sugar  of  every  kind  is  the  produce 
of  manufacture  only,  and  is  never  found  adhering  to  the  cane  like  gum  ;  the  juice  must 
always  be  forcibly  expressed,  and  afterward  crystallized.  Pliny  speaks  of  a  substance 
called  saccharaij  obtained  from  certain  reeds  in  India :  he  observes  that  it  was  of  a 
white  colour,  crackled  like  salt  between  the  teeth,  was  sweet  like  honey,  and  was  in 
lumps  not  exceeding  the  size  of  a  hazelnut :  a  description  which  corresponds  with  that 
of  the  white  sugar-candy  made  at  present  in  Cochin-Cbina.  Our  term  sugar  is  probably 
derived  from  the  Bengalee  jkukkur,  the  name  by  which  it  is  still  known  in  India. 

3995.  It  was  not  until  a  considerable  time  afterward  that  the  plant  which  produced  it 
was  brought  from  the  eastern  parts  of  Asia ;  and  it  does  not  appear  to  be  certain  at  what 
particular  period,  nor  by  whom^  this  acquisition  was  first  made.  Early  in  the  tenth  cen- 
tury it  was  cultivated  in  the  viciuity  of  Ormus,  on  the  Persian  Gulf,  whence,  no  doubt, 
it  was  carried  to  Mesopotamia,  a  country  celebrated  for  its  sugar  in  the  time  of  the 
Crusades ;  hence  it  spread  into  Syria,  New  Tyre  being  famous  for  excellent  sugar  in 
the  twelfth  century.  By  the  Saracens  it  was  introduced  into  Egypt,  lUiodes,  Cyprus, 
Sicily,  and  Spain. 

3996.  From  a  passage  in  an  Arabian  author,  who  wrote  in  1073  (quoted  by  Blanquiere, 
Madrid,  1801),  giving  directions  for  the  cultivation  of  the  sugar-cane,  and  for  boiling  the 
juice,  nearly  in  the  same  manner  as  at  present,  it  would  appear  that  sugar  was  made 
in  Spain  at  least  700  years  ago,  the  manufacture  having  been  probably  introduced  by 
the  Moors. 

It  is  a  circumstance  not  generally  known  that  the  sugai>cane  is  grown  at  this  day  in 
Andalusia,  in  the  south  of  Spain,  or,  at  least,  was,  only  a  few  years  ago,  over  a  narrow 
tract  between  a  chain  of  rugged  mountains  and  the  Mediterranean,  about  a  hundred  and 
thirty  miles  in  length,  with  a  medium  breadth  of  four  or  five  miles,  the  climate  being 
sofficiently  warm,  with  the  exception  of  slight  nocturnal  frosts  in  some  winters.  The 
sugar  is  manufactured  there  nearly  in  the  same  manner  as  in  the  West  Indies.  This 
fact  has  been  overlooked  by  almost  alt  travellers,  but  has  been  stated  in  a  late  paper  in 
the  "  Edinburgh  Philosophical  Journal"  by  Dr.  Traill,  who  visited  the  country. 

The  Portuguese  planted  the  sugar-cane  in  their  newly-discovered  islands  of  Madeira 
and  the  Canaries,  whence  it  was  afterward  transferred  to  their  colonies  on  the  coast 
of  Africa  and  in  Brazil. 

3997.  It  has  been  supposed  that  the  sugar-cane  was  indigenous  in  America ;  this, 
however,  is  improbable,  since  it  is  not  found  growing  wild  in  that  part  of  the  world. 
But  the  climate  of  the  New  World  being  found  highly  favourable  to  the  grovnh  of  this 
plant,  the  Portuguese,  who  devoted  themselves  with  much  assiduity  to  its  cultivation, 
and  to  the  extraction  of  its  sugar,  for  some  time  possessed  almost  the  entire  supply  of 
Europe  with  this  commodity. 

From  1466  to  1580  sugar  was  rare  in  England,  being  procured  from  the  Portuguese, 
Venetians,  and  Grenoese,  and  was  used  only  in  the  houses  of  the  wealthy,  or  in  medi- 
cine. With  regard  to  its  introduction  into  the  West  Indies,  it  appears  that  it  was  plant- 
ed there  some  time  before  it  was  cultivated  on  a  large  scale  for  the  manufacture  of 
sugar.  At  first  no  other  use  was  made  of  it  than  as  an  esculent  garden  vegetable,  the 
stem  being  eaten,  or,  rather,  sucked  or  chewed  in  a  raw  state,  after  being  simply  peel- 
ed, as  is  still  the  practice  in  China  and  in  some  of  the  East  Indian  islands.  This  will 
account  for  its  having  been  noticed  by  travellers  in  the  West  Indies  previously  to  the 
date  of  the  establishment  of  the  first  sugar  plantation.  In  1643  the  English  began  the 
manufacture  in  St.  Christopher's  and  Barbadoes,  and  in  Jampica  in  1656 ;  the  plant 
having  flourished  there  in  great  luxuriance,  it  has  eter  since  been  extensively  cultivated. 
and  the  produce  distributed  thence  over  the  globe. 

3998.  The  art  of  refining  tugar,  or  making  what  is  called  loaf-sugar^  was  a  discover} 
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•f  Mma  Venetian*  Id  the  Biirly  put  of  the  Bixtasntb  oantuTT,  and  does  not  appev  t« 
IwTe  b€«n  koawn  to  the  Chiaete ;  but  it  wu  not  Dntil  coflbe  and  tsa  wen  introdBced 
into  England  tbat  lugar  dams  iolo  geoenl  demand  hers.  Sugsr-ooDdy  ia  of  Tei7  earl; 
date :  according  to  Or.  Moseley.  there  ia  an  account  of  a  ahipmeat  made  at  Teaice  tof 
Eo^od,  ia  1319,  oC  tOO.OOO  Ibi.  of  augar  and  10.000  Iba.  of  au^r-candy.  Refined  aagai 
ia  mentiixied  in  a  lial  of  proTiaiom  in  the  retgn  of  Heary  VIII.  Nuraeroua  hnproTs- 
menta  up  to  the  preaent  lime  haTe  been  nude  in  the  art  of  maDiifkctBriDg  Bagta  in  a 
pore  aUte.  * 

SaoT.  II. — UAnnrtctatK  or  bco*r  raoB  thk  >na*a-oi.i«B,  *»o  thb  tjeiovi  aufoa  or 

S999.  7^  tagv-ctau  ( Saieiantm  officinaie)  ia  a  apeoiea  of  large,  joiDled  reed,  or  graaa, 
of  wbich  there  areeeTeral  *arietie«i  but  all  of  them  appear  to  haTe  beeiiDMivesof  ths 
eastern  parte  of  Asia  only.  In  aome  distrieu  of  Beoffal  there  are  eanea  not  nroeh 
thicker  than  the  finger,  which  give  a  juice  tbat  ia  aweet,  bat  which  does  not  aflbrd  a 
oryatallizable  sngar.  Of  the  other  sugar-canea,  one  baa  a  pals  yeUow  atem,  agreeiDg 
With  the  common  eane  in  the  West  Indies ;  another,  freqoent  in  HiodoHtan,  baa  a  stem 
ofareddiab-brown  eolour,  giring  abandanee  of  jnice. 

4000.  Tht  yellaa  tugT-cant  of  the  West  Irktie*  {fig.  604)  grow*  to  the  height  oT  aix, 
twelve,  and  even  twenty  Ceet,  according  to  the 
a  of  the  aoil,  Ute  Piost  fcvourBbte  being  a 
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deep  loam:  much  moietote  ia  eaeential  to  ila 
growth.  It  ia  propagated  by  cMtii^  only,  and 
posaeasea  a  power  of  tlUerlDg  like  wheat,  Utough 
in  a  leaa  degree.  Tbe  canea  are  not  planted  an- 
nually ;  but,  as  tbey  detwinrate  in  aize  eveiT 
year  they  contiDue,  they  are  renewed  in  ten  or 
twelve  years,  or  oftener.  The  cultivation  of  an- 
gar-canea  reqairee  booing  and  weeding  very  fre- 
quently, a  process  wtai<di  la  extreme  hbotiona, 
particularly  when  perfbnned  nader  a  tropical  ann. 
Aa  they  grow  up  the  lower  leavea  ate  taken  off", 
and  the  wind  having  consideraUe  power  npon 
them,  Ihej  are  then  sopported  by  propa  of  bam- 
boo, or  sometiraea  tied  together  by  their  tope. 

Twelve  or  thirteen  months  after  they  have  been 
planted,  tbe  canes,  though  not  quite  ripe,  abound 
in  aweet  juice,  but  mixed  with  much  mueibge; 
and  if  they  are  cut  at  that  time,  wbich  la  aome- 
timea  done,  though  improperly,  tbe  sugar  procured 
froja  tbem  doea  not  crystallite  ao  well,  on  account 
of  the  mucilage.  This  ia  aaid  to  he  one  of  tbe 
cautes  of  tbe  inferiority  of  East  India  sugar :  if 
tbe  oansa,  on  the  other  hand,  remain  too  long  before  they  are  cut,  they  throw  oat  tbeir 
llowera,  and  innch  of  their  aweetoese  ia  disaipued.  The  jt^aia  in  oao  alalk  are  ftom 
forty  to  sixty  in  number,  and  from  one  to  three  inches  apart.  Thn  joang  ahool  ascenda 
&om  the  earth  in  an  almoM  atraigbt  line,  and  la  BDnoonded  by  a  toft  of  dark  gi«en  leaves. 
A  field  of  canes,  when  in  full  bkwsom,  ia  extremely  beautiful. 

Of  late  years,  another  variety  of  the  augar-cane,  a  native  of  Olnbeite,  has,  in  many 
places  in  the  West  Indiea,  superseded  the  common  augar-cane,  aa  it  aflbrda  a  aomewbat 
laner  proportion  of  sugar,  is  sooner  fit  to  cut,  and  Uie  juice  is  more  easily  clarified. 

4001.  Wm  Ac  MUM  art  rift,  ihey  art  cut  (lam  cbm  to  At  ttod ;  tbe  atems  ne  divided 
into  lengths  of  about  three  leet,  which  are  made  up  into  bundles,  and  carried  wtthoat 
deta^  to  the  mill  to  have  their  juice  extracted  b;  crnshing. 

"Th*  cratMng  niil  ia  usually  a  pair  of  fluted  rollera,  of  wood  or  cut  iron,  and  lamed 
with  levera  by  men  who  pass  the  canea  one  by  one  between  them.  The  juice,  aa  it  ii 
aqoeesed  out,  runs  down  into  a  reservoir.  Theae  mills  are  worked  aim  by  horses,  oxen, 
wind,  or  ateam.  By  the  preasore  of  tbe  rollers,  tbe  canes  are  not  oidy  aqneesed  quite 
dry,  but  BfMDetimee  reduced  to  fragments.  The  refuse,  or  macerated  rind  of  xhe  cane, 
which  ia  called  cane'tratk,  aervea  for  Ibel  to  boil  the  liquor  in  tbe  sobseqaent  operations. 
The  juice  which  haa  been  thna  expresaed  is  atrained  to  separate  it  from  pieces  of  tbe 
cane  and  other  coarser  impuriiiea,  and  then  is  conveyed  by  a  trongh  to  tbe  boiliiv-boDse. 
4003.  /n  decerning  llu  matmfattvri  of  ngar  from  the  cane  juice,  we  propoae  flrat  to 
give  the  procesa  which  has  been  long  foUowed  in  the  West  Indies,  and  afterwaii  to 
mention  those  improvenHnta  which  have  been  lately  introduced. 

4008.  In  ikt  boUing-houte  the  cane  juice  is  received  into  one  of  the  flal-botteiaed  cop- 
per pans,  or  caldrons,  called  cUrifitn,  of  which  there  are  genetWly  three.  The  raw 
jnice  ia  so  exceedingly  fermentable,  that,  in  tbe  climate  of  the  West  Indies,  it  w9 
scarcely  remain  longer  than  twenty  minutea  before  'h™  change  eommsnoes ;  and  as  tbe 
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least  degree  of  fenneRtatioii  materially  nSbcU  both  the  qnalttj  and  qnantity  of  the  sogart 
1 18  necesBary  that  the  elarifier  ahonld  be  hirge  enough  to  work  off  the  liquor  with  great 
ezpeditkm.  The  clarifiers  are  capable  of  holding  from  300  to  400  gallons,  on  plantationa 
iB^hieh  make  from  fifteen  to  twenty  hogsheads  a  week.  Each  elarifier  is  famished  with 
a  aiphoo,  or  a  cock,  to  draw  off  the  liquor  clear  and  free  from  the  scum  which  is  thrown 
np  during  the  boiling. 

When  this  elarifier  is  charged,  in  order  to  assist  in  the  separation  of  the  gum»  oil,  and 
other  TegetaUe  principles  which  are  intermixed  in  the  expressed  juice,  and  for  the  pur- 
pose of  nentralizing  some  acid  contained  in  it,  a  quantity  of  quicklime  (generally  brought 
from  Bristol)  is  athnred  in,  after  baring  been  mixed  with  a  little  cane  jnice  to  the  con- 
sistence of  cream.    In  this  first  part  of  the  clarifying  process,  the  liquor  is  not  suffered 
to  boil;  but  as  it  grows  hot,  a  crust  or'thick  scum  begins  to  rise,  and  when  it  has 
reached  within  a  few  degrees  of  the  boiling  point,  the  damper  of  the  fire-flue  is  closed, 
9nd  the  liquor  remains  undisturbed  for  about  an  hour,  in  order  that  all  the  impurities 
may  have  time  to  rise  to  the  top.    The  liquor  is  now  drawn  off  clear  by  a  siphon,  or 
cock,  into  the  next  pan,  called  the  evajHtrtLtin^  copper ;  in  this  it  is  made  to  boil,  and  the 
scnm  is  remored  by  skinmiers  as  it  rises.    The  liquor  ought  now  to  be  bright,  and  of  the 
colour  of  Madeira  wine.    If  it  is  not  sufficiently  bright,  it  is  diluted  with  lime-water, 
which,  by  rendering  the  impurities  insoluble,  throws  them  up  in  the  form  of  scum. 
From  the  great  eraporating  copper,  the  liquor,  now  considerably  reduced  in  quantity,  is 
transferred  by  ladling  to  a  smaller  copper ;  and  when  farther  evaporated  in  this,  it  passes 
into  the  smafiest,  called  the  teaehe ;  here  the  boiling  Is  continued  tin  the  liquor  is  suffi- 
ciently condensed  for  granulation.    From  the  teaehe  it  is  ladled  into  the  coolers,  which 
are  shallow  wooden  vessels,  about  eleven  inches  deep,  and  capable  of  holding  a  hogs- 
head of  sugar.    Here  the  liqnbr  cools,  and  the  sugar  crystallizes,  or  concretes  in  small 
irre^lar  crjrstals,  or  gramgy  which  are  kept  from  uniting  together  by  the  liquid,  now  in 
a  Tiscid  state,  called  moUasts,  the  granulation  being  assisted  by  stirring  the  mass  with 
wooden  stirrers. 

4004.  When  aU  the  tugar  appears  to  have  grained,  it  is  taken  to  the  curing-house^  which 
is  an  aiiy  building,  containing  a  large  cistern  below,  and  open  joists  without  boarding 
above.  Empty  hogsheads  without  headings  are  ranged  on  these  joists,  and  the  bottom 
of  each  hogshead  is  pierced  by  holes,  through  each  of  which  a  plantain  leaf  is  thrust,  long 
enough  to  stand  above  the  top  of  each  hogshead,  and  to  reach  a  fhw  inches  below  the 
bottom.  The  sugar  from  the  cooler  being  put  into  one  of  these  casks,  the  molasses 
gradually  draine  from  the  granular  part,  percolating  through  the  spongy  plantain  stalks, 
and  dropping  into  the  cistern  below.  In  about  three  weeks  the  sugar  is  sufficiently 
cleared  and  dry,  when  it  is  packed  into  hogsheads  ready  for  exportation.  The  sugar 
thus  obtained  is  called  Muscovado,  and  is  the  raw  material  whence  the  sugar-bakers  in 
Britain  make  their  loaf,  or  refined  lump  sugar. 

4006.  Part  of  the  Muscovado  sugar,  on  arriving  in  England,  is  purchased  by  the  gro- 
cers, and  constitutes  the  brown  or  moist  sugar  of  the  shops,  and  they  select  It  according 
to  its  cleanness,  its  bright  colour,  and  dryness. 

The  planters  in  our  colonies  have  generally  sent  their  sugar  to  Britain  in  the  state 
of  Muscovado ;  but  in  the  French,  Spanish,  and  Portuguese  settlements  it  has  been 
usual  to  convert  it  into  what  is  called  clayed  sugar,  which  was  formerly  much  used  in 
Biitaan  for  domestie  purposes  under  the  name  of  lisbon  sugar,  and  is  often  mentioned 
in  receipts. 

4008.  To  prepare  Lisbon  ragar,  a  qnantity  of  ragar  from  tbe  coolers  was  put  into  oooical  pots  with  tlMif 
points  downwart,  and  having  a  small  hole  at  the  bottom ;  the  molasees  which  drained  from  the  sngar  dropped 
oat  throngh  the  hole  ittto  a  §u  hitended  to  receive  it.  b  aboat  twelve  hoars  a  qnantity  of  olay  was  laid  npoa 
the  top,  and  kept  moistened  with  water,  which,  oozinf  fently  from  the  ela^  through  the  sngar,  dilntes  the  mo- 
lasees, and  canses  more  of  it  to  come  away  than  in  tlie  Aogshead,  leaving  it  whiter  than  at  firet.  This  Lisbon 
or  clayed  sogar  is  afterward  dried,  and  is  porer  than  Muscovado ;  it  is  nsed  in  many  j)Iaces  for  the  same  par 
poees  as  loa^sagax  as  with  vs. 

4007.  Rtfisud  sugar  is  made  from  Muscovado  sugar  in  the  following  manner :  The  raw 
sngar  is  put  into  vessels  charged  with  lime-water  and  the  serum  of  bullock*s  blood,  or 
wlute  of  eggs,  well  mixed.  After  standing  a  night  to  dissolve,  fires  are  lighted  under 
the  bottom  of  the  boiler,  and  as  soon  as  the  liquid  begins  to  boil  the  albumen  or  serum 
of  the  blood  coagulates  and  rises  to  the  top,  carrying  with  it  all  the  impurities  of  the 
sngar,  and  these  are  removed  bv  a  skimmer.  The  other  part  of  the  blood,  the  clot,  does 
no  injury,  as  it  is  not  soluble  m  the  liquor,  and  therefore  comes  away  entirely  in  the 
seam,  none  of  it  remaining,  as  some  erroneously  imagine,  in  the  sngar  which  we  use. 
The  liqttid  is  kept  gently  simmering  fbr  some  time,  being  skimmed  all  the  while ;  the 
heat  is  then  increased,  and  the  sugar  made  to  boil  rapidly  until  it  is  concentrated  sutB 
ciently ;  it  is  then  transferred  to  the  coolers,  where  it  is  violently  agitated  with  wooden 
oara  tin  it  is  granulaled.  In  this  granular  state  it  is  poured  into  conical  earthen  moulds, 
or  pots,  having  a  small  hole  at  their  pointed  ends.  When  sufllciently  cold,  these 
moulds,  containing  the  suffar  loafs,  are  set,  with  their  broad  ends  uppermost,  over  earthen 
pots ;  the  hole  at  the  smul  end  is  opened,  and  the  treacle,  or  coloured  sirup,  runs  out  ait 
the  points  of  the  Dioahla,  in  oonaequence  of  whh;h  the  sugar  is  much  whitened.    After 
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this,  a  paste  of  pipe-day  is  poured  upon  the  bottoms  of  the  loaves  to  the  thickoess  of  ac 
inch,  and  the  water  that  percolates  through  the  sugar  washes  down  all  remains  of  the 
treacle  that  adheres  to  the  minute  crystals,  leaving  the  sugar  white.  The  clay  is  of  no 
other  use  than  to  prevent  the  water  from  running  down  too  fast,  which  would  dissolve 
the  sugar.  A  sponge  would  answer  the  same  purpose.  This  process  of  claying  is 
repeated  several  times,  when  necessary,  to  make  the  sugar  quite  white,  and  the  leave* 
are  then  set  in  a  stove  to  dry. 

4008.  Treacle,  or  moUtses,  drained  from  the  Muscovado,  is  the  uncrystallizable  part  of 
the  saccharine  juice,  either  naturally  so,  or  rendered  uncrystallizable  through  defects  in 
the  process  of  boiling.  It  contains  a  large  portion  of  sweet  or  saccharine  principle,  and 
is  therefore,  particuUurly  on  account  of  its  cheapness,  a  useful  article  of  domestic  econ- 
omy. It  is  considered  as  very  wholesome,  and  children  are  generally  fond  of  it.  M. 
Cadet  has  shown  that  it  may  be  deprived  of  its  peculiar  taste  by  boiling  for  half  an  hour 
with  pulverized  charcoal;  the  saccharine  liquor  is  then  strained  from  the  charcoal, 
when  its  flavour  is  found  equal  to  that  pf  sugar.  Treacle  is  found  useful  for  making 
■beer,  rum,  and  the  very  dark  sirups,  as  that  of  poppies,  dec. 

4009.  Several  improvetnents  have  lately  been  made  in  the  manufacture  of  nigar,  a  short 
account  of  which  may  be  interesting. 

In  the  manner  in  which  it  has  been  usual  to  refine  raw  sugars,  a  large  quantity  of 
molasses  is  separated,  so  much  sometimes  as  from  twenty  to  thirty-five  per  cent.,  and 
it  had  been  supposed  that  in  the  juice  of  the  sugar-cane  there  were  two  distinct  kinds 
of  sugar,  one  crystallizable,  and  the  other  not  capable  of  being  crystallized,  the  latter 
being  highly  charged  with  colouring  matter,  constituting  the  molasses ;  and  that  the 
process  of  refining  consisted  merely  in  separating  these  two  from  each  other.  But  it 
is  now  supposed  that  this  is  not  the  most  correct  view  of  the  subject ;  and  that  the 
molasses  is  not  an  original  and  essential  part  of  the  cane  juice,  but  is  a  portion  of  the 
sugar  which  has  been  charred,  and  thus  rendered  uncrystallizable  in  consequence  of  the 
very  high  degree  of  heat  which  they  were  obliged  to  use  in  boiling  the  sirup  in  open 
vessels.  The  formation  of  molasses  is,  consequently,  so  much  loss  of  sugar.  Various 
plans  have  accordingly  been  devised  for  diminishing  this  production  of  molasses,  and, 
oonsequently,  of  increasing  the  quantity  of  sugar ;  and  some  of  these  have  been  very 
successful. 

4010.  To  avoid  the  action  of  the  Jire  upon  the  bottom  of  the  boiler,  a  method  was  employed 
of  boiling  the  sirup  in  coppers  without  fire-places,  and  merely  by  forcing  heated  whale 
oil  through  a  coil  of  metallic  pipes  lying  in  the  midst  of  the  sirup  within  the  boiler. 
This  mode  prevented,  in  a  considerable  degree,  the  burning  of  the  sugar  and  formation 
of  molasses.  Oil  was  used  because  it  is  capable  of  receiving  a  very  high  degree  of 
heat,  but  not  sufllcient  to  bum  the  sugar. 

4011.  Lately  a  process  analogous  to  the  mode  of  making  Lisbon  or  clayed  sugar,  but 
superior  in  efficacy  and  expedition,  is  now  coming  into  use  in  the  British  West  India 
plantations,  being  the  subject  of  a.  patent.  The  raw  or  Muscovado  sugar,  moistened 
with  a  little  water  to  dilute  the  molasses,  is  pot  into  a  vessel  having  a  perforated  bot- 
tom, and  placed  over  another  which  is  exhausted  of  air  by  means  of  an  air-pump.  In 
consequence  of  this  vacuum  being  formed,  the  pressure  of  the  atmosphere  drives  the 
molasses  down  through  the  sugar,  leaving  the  latter  very  white  and  pure. 

4012.  Heating  the  coppers  in  which  the  sugar  is  boiled  by  steam,  at  a  certain  degree 
of  compression  applied  to  the  outside,  instead  of  the  direct  action  of  fire,  is  another  use- 
ful improvement  that  has  been  made  upon  the  old  method  of  boiling.  This  prevents  the 
sugar  from  burning. 

4013.  But  the  greatest  improvement  in  the  manufacture  of  sugar  was  made  about  thirty 
years  ago  by  the  Hon.  Mr.  Howard,  a  gentleman  eminently  skilled  in  chemistry.  From 
the  well-known  principle  that  boiling  water,  or  the  conversion  of  it  into  steam,  takes 
place  at  a  lower  degree  of  temperature  when  the  atmospheric  pressure  is  taken  oflT,  Mr. 
Howard  conceived  the  idea  of  constructing  the  evaporating  pans  in  such  a  manner  that 
the  atmospheric  air  could  be  removed  from  the  surface  of  the  liquid  in  them  by  an  air- 
pump  ;  and  thus  the  solution  of  sugar  could  be  made  to  boil  or  evaporate  in  vacuo,  and» 
consequently,  with  a  much  lower  degree  of  heat.  The  advantage  of  this  may  be  im- 
agined from  the  fact  that,  whereas  in  the  old  process  of  boiling  in  the  air,  sixty-three 
pounds  only  of  refined  sugar  were  produced  from  a  hundred  weight  of  Muscovado,  by 
this  improved  method  they  got  seventy-eight  pounds.  The  saving  of  sugar  and  in^ 
provement  of  quality  were  such  as  to  make  the  patent  right,  which  secured  the  emoln- 
ments  of  the  process  to  the  inventor  and  other  parties,  worth  many  thousand  pounds  a 
year ;  and  scarcely  any  instance  is  known  of  so  much  money  having  been  made  in  so 
short  a  time  by  any  invention.  The  patent  having  expired  soine  time,  this  process  is 
now  generally  employed ;  and  lately,  West  India  planters,  having  applied  the  prinoiplo 
in  boiling  their  sirups,  obtain  pure  raw  sugar  direct  from  the  cane  juice,  and  much 
whiter  than  before. 

4014.  By  the  old  process  of  boiling  the  sirup  in  making  the  raw  sugar,  the  tempera- 
ture advanced  as  the  boiling  went  on,  in  consequence  of  the  concentration  of  the  liquid 
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hich  preyented  its  ready  eyaporation»  so  that  the  beat,  amoontiiiff  to  218®  or  280® 
and,  consequently,  exceeding  the  heat  of  boiling  water,  occasioned  the  charring  of  i 
good  deal  of  the  sugar.  This  concentration  also  prevented  the  fall  formation  of  the  mi- 
Dute  crystals  of  sugar ;  and  in  this  manner  much  of  the  sirup  that  would  otherwise 
have  formed  into  sugar  was  carbonized  and  changed  into  molasses.  In  this  state,  also, 
the  molasses  was  still  so  much  united  with  the  sugar  itself,  that  it  could  not  be  com- 
pletely separated  without  re-dissoWing  the  whole,  and  crystallizing  it  afresh,  which  con- 
stituted the  process  of  refining.  In  the  new  method,  the  temperature  of  the  sugar  in 
the  vacuum  pans  does  not  exceed  160°  or  165°,  and  they  are  heated  externally  by  steam. 
When  the  granulation  is  comi^eted  in  the  pans,  the  sugar  is  put  into  the  curing  boxes, 
which  have  their  bottoms  formed  of  metallic  gauze.  The  air  is  then  drawn  away  fnnn 
below  these  boxes  by  an  air-pump,  and  the  pressure  of  the  superincumbent  atmosphere 
forces  down  all  the  molasses,  and  leaves  the  Crystallized  sugar  nearly  pure.  Of  course, 
before  the  sirup  is  put  into  the  vacuum  pans  for  granulation,  it  has  been  clarified  and 
skimmed  as  usual.  Another  advantage  in  this  process  is  the  great  saving  of  time. 
Sugars  cured  in  this  manner  require  only  a  few  hours*  drying  previous  to  shipment.  So 
great  is  the  expedition  with  which  sugar  has  been  made  by  these  improvements,  that  at 
Plantation  Richmond,  in  Demerara,  the  *'  sugar  has  been  growing  in  the  fields  in  the 
morning,  and  converted  into  sugar  beautifully  white  in  the  evening." 

The  vacuum  sugar,  as  it  is  called,  is  admitted  at  the  same  duty  as  ordinary  raw  su- 
gar, and  it  bears  transportation  from  the  West  Indies  better  than  the  old  sugar.  By 
the  new  process  they  get  less  molasses  than  formerly,  and,  of  course,  cannot  make  so 
much  rum ;  but  they  say  that  the  molasses  is  superior  in  quality;  part  of  it  appears  to 
be  owing  to  a  combination  of  the  sugar  with  mucilage  in  the  cane  juice,  which  prevents 
some  of  the  juice  from  crystallizing. 

4015.  This  Demerara  tugar^  made  in  the  above  manner,  consists  of  pure,  transparent^ 
very  small  crystals,  which  are,  in  fact,  sugar-candy  of  a  rich  taste,  equal  to  that  of  re- 
fined sugar,  less  apt  to  become  acescent  than  Muscovado,  and  therefore  apphcable  to  all 
the  ordinary  purposes  of  domestic  economy.  The  time  required  for  its  solution  being 
greater  than  that  of  other  sugar,  is  in  some  cases  a  slight  objection 

4016.  Tke  East  India  sugar,  which  has  lately  come  into  the  market,  b  likewise  made 
firom  the  sugar-cane,  and  is  whiter,  though  less  strong  than  the  West  India  Muscovado. 
It  somewhat  resembles  the  Lisbon,  and  is  said  to  be  clayed. 

Sect.  III. — suaAR-CANoy,  barley  suoab,  and  sirup. 

4017.  SugoT'-eandy  consists  of  regular  crystals  of  sugar.  In  making  refined  sugar,  the 
erystals  are  small,  confused,  and  irregular ;  hence  the  whiteness  and  opacity  of  loaf- 
sugar  ;  but  if  pure  sirup,  or  dissolved  sugar,  be  allowed  to  remain  quite  still  and  undis- 
turbed, as  the  water  evaporates  the  sugar  will  crystallize  in  certain  regular  forms ;  and 
if  the  sirup  has  been  perfectly  clarified,  these  crystals  will  be  colourless  and  transparent, 
constituting  white  sugar-candy.  Brown  sugar-candy  differs  fi-om  this  only  in  being 
formed  from  sirup  that  has  not  been  so  completely  clarified.  If  a  mass  of  sugar-candy, 
such  as  is  usually  sold  in  the  shops,  be  examined,  the  form  of  the  crystals  can  be  easily 
made  out  by  a  little  attention,  and  it  will  be  observed  that  all  the  crystals  are  constantly 
of  the  same  form,  it  being  a  law  of  nature  that  every  distinct  and  separate  substance 
erystaUizes  constantly  in  the  same  mode.  There  is  at  present  much  less  demand  foi 
sugar-candy  than  formerly,  when  it  was  very  generally  used  for  coffee  and  tea ;  but  it 
is  still  made  in  London  by  a  iew  sugar  bakers.  The  sirup  from  which  candy  is  made  is 
thinner  than  that  employed  for  making  loaf-sugar,  in  order  that  the  crystallization  may 
be  more  perfect ;  and  the  most  perfect  quiet  is  preserved,  it  being  found  that  a  very 
alight  degree  of  agitation  in  the  liquor  will  very  materially  diminish  the  size  and  perfec- 
tion of  the  crystals.  The  sirup  is  poured  into  oblong  boxes,  in  which  a  light  horizontal 
frame,  strung  from  end  to  end  with  fine  packthread,  has  been  previously  placed  for  the 
crystflJs  to  form  upon  as  the  water  evaporates  when  the  boxes  are  placed  in  the  drying 
stove,  where  they  remain  several  days.  At  the  end  of  this  time,  the  finest  crystals 
have  formed  upon  the  threads,  and  the  whole  inside  of  the  boxes  is  found  to  be  lined 
with  crystals. 

4018.  Sugar-candy  is  transparent  and  muck  harder  than  loaf'sugar ;  its  hardness  causes 
it  to  dissolve  less  readily,  except  it  be  pounded  very  finely.  Its  inferior  solubility  in  the 
month  occasions  it  to  be  supposed  by  some  persons  not  to  be  so  sweet  as  loaf-sugar,  but 
in  reality  there  is  no  difference,  as  they  are  the  same  substance,  differing  only  in  the 
mode  of  crystallization ;  and  the  purer  the  sugar  the  sweeter  it  should  be.  It  is  also  a 
very  common  error  to  suppose  that  moist  sugar  is  sweeter  than  refined ;  this  opinion 
arises  from  its  great  solubility,  by  which  it  affects  our  organs  of  taste  more  quickly. 

4019.  Barley  sugar  is  sugar  boiled  in  barley  water  to  such  a  consistence  that  it  will 
solidify  when  cold.  It  is  flavoured  with  lemon  peel,  and  then  poured  upon  a  stone  slab, 
rolled  out  into  little  cylinders,  and  twisted. 

4020.  Siruf  is  sugar  simply  dissolved  in  water,  and  boiled  till  the  water  evaporates, 
and  leaves  tne  solution  of  a  certain  degree  of  strength  and  consistence.    In  making 
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Binips,  refined  angar  abould  be  emptoyed ;  and  ireoaise  sugar  be  used,  Ifae  sirup  Aoolc 
be  clarified  by  bealiof  to  a  froth  the  wbile  of  eggs  i*itb  a  amall  porttoa  of  water,  a»d 
adding  to  it  a  solution  of  sugar  and  water  before  boiling.  The  atbomen  coagulaies  u 
the  sirup  boils,  and,  inrolving  the  impuhties  which  the  sugar  contained,  rises  to  the 
■urface  in  the  form  of  a  actuit,  wbtoh  must  be  carelUllr  removed.  If  too  mnch  sii^ar  be 
Bsed,  or  if  the  sirup  be  too  long  boiled,  the  sugar  soon  cryataUizes ;  and  if  it  be  in  toe 
small  proportion,  the  aiiup  quickly  fennents,  and  becomea  acescent.  In  case  of  ita  ap- 
pearing disposed  lo  fcratenl,  a  small  quantity  of  sulphate  of  potash  will  check  the  ler- 
mentation.  The  most  certain  test  of  the  proper  consistence  of  a  sirup  is  its  speciGs 
graviljr,  which,  when  cold,  should  be  1386.  But  howeTer  well  foepared  in  general, 
sirups  are  apt  to  feiment  when  kept  in  a  temperature  abore  60° ;  and  therefore  the 
London  College  directs  that  "  they  should  be  preserved  in  a  place  the  temperature  nf 
wbich  neyer  exceeds  55°." 

The  sirup  of  ^le  London  Phnrmacopceia  is  obtained  by  dissolving  two  and  a  half 
pounds  of  refined  sugar  in  a  pint  of  water  by  means  ofa  water-bath,  setting  it  aside  (br 
twenty-four  houra,  taking  off  the  acum,  and  pouring  off  the  clear  port. 

Sugar  simidy  diseotved  in  water,  and  sugar  boiled  in  water  to  a  sirup,  form  compotmda 
very  different,  as  is  well  known  to  those  who  wish  to  give  it  to  bees  as  a  winter  stoi^ 
tn  xiie  first  case,  the  beat  of  the  hive  will  dry  np  the  water,  and  leave  the  augar  in  cija- 
tals,  which  the  bees  cannot  act  upon ;  but  by  bailing,  the  water  is  made  to  enter  into  a 
more  intimate  union  with  the  sugar,  by  which  it  is  prevented  Irom  flying  off,  and  the 
oonsisiency  of  honey  is  retained,  by  which  food  bees  may  be  preeerred  during  tbe  whole 
winter  without  any  boney. 

4021.  VcgtlaiU  tirv'pt  are  frequently  mentioned ;  theseconsist  of  the  juices  oTvarlon* 
plants  boiled  up  with  such  a  quantity  of  sugar  or  honey  as  will  preserve  them  from  spoil- 
ing by  fermentation.  The  various  kinds  of  these  sirups  are  denomtnated  from  the  fruits 
or  flowers  from  which  they  are  made,  as  simp  of  oranges,  of  mulbeniea,  of  violeta,  &e. 
They  were  formerly  muoh  employed  in  a  medioinal  way,  hot  at  present  they  are  r^arded 
•B  chiefly  useful  in  being  mode  tbe  vehicles  of  more  efficacious  medicines.  See  "Con- 
fectionery," Book  XV. 


fkMv  nnju  ttadt  wUh  rov  mar  li  nHil  Li  Paha,  and  j«  tonuA  to  meral  ikat  muij 
ooaiactiomn  nnpkir  Li  iutsad  o<  »flii*d  nfu-.    (Uiandvl  ii  knom  to  ban  Uia  b^ 


iroyiog  lb«  colour  of  nntmUejoiiMa,  mod  nnderidf  Aan  poifietly  tnnt- 
pv«r.t.  VeB«t«n]e  chanofclhad  bmii]i«d  lot  tliii  parpooaiBllMiiinr  nanirid; 
bat  It  Lb  foODd  llul  uioibJ  cbircoa]  ia  much  mon  •BictiTB.    The  DodB  of  uinff  thB 


tisBd  witb  tiiiib«d  onpjKr-    At  b  little  diatajin  abmo  tb»  Inttom  ia  j 
torn,  k,  BoppoTtBiJ  Bpoo  hflt.  Bfld  Biei 
It  j  vpooljua  ia  pat  tha  animal  chij 


qad  10  rtBiBB  likB  nnpowdaT  i  u^ 
,    .  oTpr  tb«  charecaift  aad  up«a  thia 

tba  dnp  to  ba  dnriTod  of  colour,  «,ti  put.  The  ainippuaoi  throogti  the  cfaarcoal 
tsd  IbB  twg  parfbntad  dinnoni  a  unn  wftbimt  in  the  IbbbI  dBnuiM  ilwrtist- 
coal,  aad  flowa  into  the  apBoo  batwBBD  tka  tn  botBraia,  vhvoflB  it  ia  drawia  offlw  a 
»lj(ot,/.  Bf  lUlaiiiig  twicB,  ■  aoliljoa  of  rav  anni  ii  eomplstalj  hlaki^isd,  BBd  a 
mmp  aqual  to  that  froa  raBAed  tufar  ia  prodDCM,  and  thaHavonT  |iBCDliBT  la  tha 
raw  atini  aBtinlr  mnorad.  TIh  ai[ii|»  oa|hl  ta  ba  clariAad  ud  prfavllj  H^ald 
befon  bainf  int  fnta  tba  flltai  i  and  tha  olMbB  laid  orar  lb>  woodaB  AinMHahnM 
ba  btoiatenad  bBforv  iliBj  en  Uld  dawn,  otJurwiBB  tba  ainJpwiUftnd  acaaadiiBeidtjiniukiaf  itawvtlvnick 

Sbct.  TV. — oir  oue  sdpflibs  or  buoai. 
4028.  Our  ])ritieipal  Mupfly  b/ ngto' it  from  our  colonies  inthe  West  IitdJKi.  where  It  ia 
raised  chiefly  by  negro,  now  free  labour,  bnt  it  is  interesting  to  inquire  in  what  other 
parts  of  the  world  sogar  la  cultivated  to  a  great  extent.  Besides  what  is  made  in  the 
West  Indian  ialands,  we  obtain  sugtir  in  a  less  quantity  Hoai  Surinam,  Bmsil,  Britiak 
India,  Java,  and  the  Islanda  itf  Mauritius  snd  Bonrtmn. 

lb  ths  noiaemii  rich  Ttlleri  of  Indii,  where  the  aoil  il  pndoctiia  and  the  climUa  Kmgenlal,  it  might  ba 
niaad  to  anj  eitcal,  aoiBcieat  14  anpplf  all  Eorapo,  Bot,  hiiherlo,  io  AaiB  Tba  pTooaia  of  pnfu-iBiUtta|  hB« 
boea  cafTied  on  in  b  tbft  impejfect  niulaeT,  lo  which  alone  mnet  be  Bltnbut«d  the  infanontj  of  EbbI  iDdU 
■nfar.  Tbe  IQgBrs:an«  ffTawa  Co  wrrnl  parfacLioi  in  China,  bnt  tbe  CbinoBB  onlr  know  tbo  rnetbod  of  lovnac 
Tmw  BBgrnr,  Bhd  ■D^u'Cudy  by  uaacdviaf  end  cr^acaUiiiDi  tblt.  Howaver,  w  Braat  oooButaptiufl  of  ^i* 
kfkBT  I  laMiiiB  ibroufhoot  the  Eaat  ia  famlahod  br  Chlba,  whiob  aannally  aipcfti,  diiolly  lo  IndjB.  AniMa, 
and  Pania,  aboia  tbna  tbonaaad  tona.  Ib  CoohiB-Cbina  tbir  elao  maka  a  n*al  qnnlitr  i<  aSfu.  TliaaB- 
mul  imponalloE  o(  an(«  at  pnesnt  into  &ilBln  ii  non  in  UiB  falliiwiDc  taUa ; 

rmn  BHUA  W«t  India  Idande  .  t,l)t34M     From  Jnra i,HC 

Iriand  of  Maoritiiu  ....     t»,nO  PhiUpnHa U,)SO 

Britiab  India 1II,M4  Foiwia  Wtat  ladloB     .  .  m.lM 

Sinnwtv,  boiag  the  pndnoe  of  Sianu  -— 

Coc^-Cbion,  and  China     ,  3S,9U  I  4,81S,«]S 

IVb  importBtlod  fniu  tba  Eaat  la  rat  in  ila  InTenpr  -,  moat  cJ  it  ia  mot  of  fuitj  yaiira^  atBuduif  {  and  Ibn  ■«& 
■laotvaa  of  BDrtr  in  Sjbdi,  TawaiD.  and  tba  Pbilippiikaa  ia  not  twentr-ftv*  Toaia  old. 

lOM.  Ik^ar  le^  if  rTHi^  aa/ar  BJ  cliil^a  it  eoMtwd,  a6oe<  (Urty  J^n  sa  Mot  nft  o/He  rfiiBlgr,  a> 
Mb  «■«  GODiaiud  batwaan  tba  dotiad  liwa  on  tba  BeDonipaaTiW  i»P.J^.  HS,  m  Hbl<A  the  ahadad  pam 


nroAB  noH  othbk  plants  than  the  gane. 


Sect.  V.— ih^ltbh  or  ■•»*>. 
40S6.  Although  W8  hBTe  Btaled,  Book  TIL,  Chap.  VII.,  Sect.  V.,lliat  sngar  belonfca  to 
that  clasB  of  BBbetaiiMa  ia  which  the  oiyger  and  hydrogen  exist  in  the  proportion  reqni- 
•itfl  to  fonn  water,  yet  the  proportion  of  this  water,  or  of  the  elements  of  water,  lariea 
1b  different  kinds  oraunr.  Dr.  Protit  has  paid  much  attention  to  tbta  suhject,  and  in  a 
paper  publisbed  in  lh«  TraQBacCione  of  the  Royal  Society,  he  girea  the  following  analy- 
MB,  which  ha*  been  made  with  exlreme  care  : 


'!'" 


Iiogir    .41-ttaU-S 


n.1 


«•» 


CHAPTER  XIV.   ' 


40SS.  Although  DO  vegetable  pndueea  sagar  equal  in  quantity  with  the  Bngar-cane, 
yet  it  is  well  kaown  that  thia  useful  substance  may  be  procui«d  by  evaporating  the 
■weet  juice  of  many  other  plants ;  accordingly,  sagar  is  obtained  in  various  parts  of  the 
wdrid  from  other  sources,  as  several  iqietHoB  of  palms,  the  sugar  maple-tree,  beet  root, 
and  grapes. 

Palm  sugar  ia  made  only  in  the  East ;  sugar  from  the  maple-tree  is  Dunnfactured  in 
North  Araeiica ;  and  the  heet  root  and  grapes  have  been  employed  chiefly  in  France. 

4037.  Sugar  ii  largdf  manufactuT^  in  India  by  boiling  the  jnioe  of  several  speeiea  ol 
palm.  iSie  palms  grow  only  in  warm  countriea ;  augmenting  in  quantity,  variety,  and 
vigour,  as  they  approach  the  equator.  Although  most  of  these  afford  large  qoantilies 
of  sweet  tap,  four  Bpeciea  are  only  employed  for  the  purpose  of  obtaining  sugar.  These 
are  the  wild  dale  {Elait  lylnatrit),  the  Palmyra  {BoraiiVM  flahdli/ornas),  the  Sagwire 
IBarumt  gomatHt),  and  the  Cocoa  (Coeoi  nucifera).  All  these  arc  Oriental  palms,  the 
two  latter  bsing  natives  of  countries  within  10°  of  the  eqnator.  The  Boraasus  flabelli- 
ftnais  is  the  mtott  ossd ;  in  many  parts  of  India  it  grows  spontaneonsly,  in  others  it  is 
cultivated  with  great  care.  At  eight  or  nine  years  of  age,  the  trees  yield  a  sweet  jnlce 
it  for  making  sugar,  or  fermenting  into  liquor.  To  collect  the  juice,  a  man  moanta  to 
the  top  of  tlM  tree,  having  •evenl  botUes  fastened  to  his  belt  He  then  cuts  off  with 
his  koile  a  tbin  sliae  Ihtm  the  mnnbrana  which  surrotrnds  the  btossoniB.  and  a  dear 
sweat  liquor  distils  Irom  tbe  wound ;  this  be  ootleets  in  his  vessels ;  a  good  tree  vrfll 
•flbrd  daily  abont  three  quarta  of  juice,  which  tarns  sour  if  kept  kmger  than  three  daya 

40S8.  To  ^tn^ar*  lie  n^arcaUtd^'iigKwry.klittle  quicklime  is  mixed  with  thejniceM 
.1. — u :j;._.,._. i-j^  j„j  ,(|^  tatter  ia  boiled  on  the  day  it  is  collected 


absorb  any  acidity  that  may  arise,  a 


ctaieSy  consumed  by  the  poorer  peo[^. 

Mr  Crawfnrd.  in  the  aeceent  of  his  emhaaay  to  Avs,  nwDttons  that.  In  the  upper  part 
of  the  River  Irawaddy.  there  are  immense  groves  of  palm-trees  grown  ft>r  the  inaniHat- 
lure  or  Hugar.  and  that  the  prioe  of  it  did  not  exceed  a  pnnny  a  ponnd.  It  nearly  rs- 
aembles  \\k  prodwrt  which  in  Jamaica  comes  out  of  the  cooler  before  it  is  laki'n  to  thf 
nntins  house,  containing  bnth  sugar  and  molassfls,  being  only  a  little  more  inspissated 
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Sect.  II. — ^maplv  sugab. 

4029.  TTu  sugar  maple  (Acer  saccharinunij  Linn.)  u  another  of  those  vegetables  w&tdk 
yield  a  large  quantity  of  sugar  of  the  same  kind  as  that  from  the  sugar-cane.  It  grows 
abundantly  in  the  southern  parts  of  Canada  and  the  northern  parts  of  the  United  States, 
and  proves  a  considerable  source  of  wealth  and  domestic  luxury  in  America.  The 
farmers  there  manufacture  it  for  their  own  use,  and  in  the  districts  where  it  is  produced 
no  othei  sugar  is  employed.  It  is  not  equal  in  quality  to  West  India  sugar,  except  it  be 
refined,  which  is  seldom  done. 

The  sugar  or  American  maple  is  generally  a  smaller  tree  than  the  maple  of  this  coun- 
try ;  but  it  grows  sometimes  to  the  height  of  from  sixty  to  eighty  feet,  and  from  two  to 
five  in  diameter. 

4030.  To  procure  the  juice  or  sapf  holes  in  each  tree  are  bored  with  an  auger  to  the 
depth  of  about  two  inches,  and  slantiVig  upward,  and  a  piece  of  hollow  cane  is  inserted 
for  the  sap  to  trickle  through  into  a  vessel  placed  below.  The  sap  will  continue  to  flow 
sometimes  for  six  weeks,  according  to  the  temperature  of  the  weather ;  and,  according 
to  Dr.  Rush,  a  moderate-sized  tree  affords  from  twenty  to  thirty  gallons  of  sap,  from 
which  five  pounds  of  soft  sugar  may  be  obtained. 

There  are  three  modes  of  converting  the  sap  into  sugar:  evaporation  in  the  ordinary 
heat  of  the  air,  freezing,  and  boiling ;  the  last  is  the  most  usual  and  the  most  rapid. 
Many  fanners  who  make  it  for  their  own  use,  by  no  better  apparatus  than  one  or  two 
iron  kettles,  obtain  two  or  three  hundred  pounds  in  the  space  of  a  fortnight  or  three 
weeks ;  but  manufactories  of  maple  sugar  on  a  great  scale  are  now  likewise  estab- 
lished. 


3031.  The  utual  method  of  making  maple  eugar  by  the  f amort  \9  the  fcdlowing:  it  io  neoe«anrtbat  the  Jnee 
thould  be  boiled  es  soon  m  pae«ible  after  it  is  drawn,  far  if  it  be  allowed  to  stand  for  twenty-roar  houra,  it  ii 
apt  to  undergo  the  vinoua  fennentatian,  by  which  the  logar  woald  be  lost.  The  sap  is  boiled  down  in  the 
woods  where  it  is  drawn,  and  the  concentrated  sap  is  then  strained  through  a  flannel  and  clarified  with  whites 
of  eggs,  into  tlrt  iron  pot  for  boiling  it  into  sagaft.  The  scam  is  taken  off  as  it  rises,  and  the  whole  should  be 
well  stirred .  When  it  is  sapposed  that  most  of  the  water  is  evaporated,  and  the  sugar  begins  to  form,  a  little 
^onld  be  taken  with  the  ladle  and  tried  ;  if  the  sugar  is  sufficientljr  boiled,  it  will  granulate.  The  whole  m^ 
now  be  poured  into  some  shallow  Tessel,  and  kept  well  stirred  till  it  cools  and  gimnolaies.  It  should  then  be 
put  into  a  wooden  vessel,  having  holes  in  the  bottom  like  a  cullender,  and  stirred  frequently  for  a  day  or  two ; 
the  molasses  will  drain  off,,  leaving  the  sugar  finely  granulated,  and  having  a  sparkling  grain,  like  poandad 
■ugar-candyt  if  the  processes  are  well  performed.  One  pound  of  sugar  i'  obtained  from  forty  pints  of  sap ;  and 
as,  wherever  there  is  sugar,  the  vinous  fermentation  can  be  induced,  it  is  obvious  that  the  juice  could  be  ler 
monted  into  wine,  and  that  spirits  might  be  distilled  ;  indeed,  a  considerable  quantity  of  rum  is  made  fnm  it 
in  America,  as  well  as  excellent  vinegar. 

Sect.  III. — beet-root  snoAt. 

4032.  Marggraf,  an  eminent  Prussian  chemist,  first  called  the  attention  of  the  public 
to  this  su')]rct  in  1747.  He  was  successful  in  obtaining  from  the  roots  of  the  white  and 
red  beet  a  sugar  nearly  in  the  state  of  Muscovado,  or  raw  cane  sugar. 

Afterward,  Chaptal,  a  celebrated  French  chemist,  established  a  manufactory  of  beet- 
root sugar ;  and  in  1825  there  were  twenty-five  establishments  in  France.  Of  late, 
these  manufactories  have  increased  so  much  in  that  kingdom,  that  at  present  they 
amount  to  407.  The  process  for  making  it  does  not  differ  materially  from  that  employ* 
ed  in  making  cane  sugar.  The  white  beet  is  the  best,  as  giving  no  colouring  matter ; 
and  100  parts  of  the  entire  root  afford  from  two  to  two  and  a  half  of  refined  8us[ar,  ex- 
actly similar  to  that  from  the  cane.  In  France,  by  various  improvements,  they  make 
but  little  molasses,  and  they  convert  most  of  the  Muscovado  into  refined  sugar,  which 
is  of  equal  whiteness  and  beauty  to  that  from  the  sugar-cane.  Beet-root  sugar  is  said 
to  constitute  one  half  of  the  sugar  consumed  in  France. 

Sect.  IV. — orapb  sugar. 

4033.  7^  grape  contains  a  large  quantity  of  saccharine  matter  mized  with  mucilage ;  and 
during  the  process  of  drying  them  into  raisins,  part  of  the  sugar  is  seen  to  exude  and 
concrete  spontaneously  on  the  external  part  of  the  fruit,  from  which  it  might  be  sup- 
posed that  to  obtain  this  sugar  in  a  purified  state  would  be  a  work  of  no  great  difficulty. 
But  the  sugar  of  grapes  is  not  of  the  same  kind  nor  composition  as  cdne  sugar ^  and  there 
fore  it  cannot  be  made  to  imitate  it.  It  agrees  with  sugar  from  starch  or  potatoes.  It 
is  not  of  so  good  a  quality  for  domestic  purposes  as  cane  sugar,  being  soft,  mealy,  and 
liable  to  become  damp ;  neither  is  it  so  sweet  as  that  of  the  cane,  that  is,  a  greater 
quantity  is  required  to  produce  an  equal  degree  of  sweetness,  though  the  flavour  is 
agreeable ;  it  is  also  ve^r  liable  to  curdle  milk,  and  is  therefore  Inapplicable  to  many 
culinary  purposes ;  and  it  does  not  answer  for  sweetening  cofiTee.  It  ia,  however,  made 
inrsome  foreign  countries,  particularly  in  Hungary. 

3034.  Although  it  does  not  appear  deeirable  to  aitetHpt  making  eugar  from  grapes^  ffte  reft  or  miuei  ofgrmpos^ 

}f  honey  or  eirupt  has  been  long  known,  and  is  much  osed  in  sone 


or  the  jmoe  boued  down  to  the  coneietenee  oj  Money  or  nrmi,  nas  neea  long  Known,  ana  is  muea  aseo  m  woe 
parts  of  France.  The  invention  of  this  preparation  is  nrobably  of  great  antiquity  ;  and  it  was  well  known  to 
the  ancient  people  of  Syria  and  E^ypt,  wnere  it  is  still  largely  employi^.  Dr.  Shaw,  when  in  those  countries, 
aMertaiaed  that  tw^thooeand  qnintals  of  this  aitiole  are  annually  exported  to  Egj^pt  from  the  neigbbouriiond 
of  Hebron  alone ;  and  Dt.  Rnasell,  in  his  *'  History  of  Aleppo,'*  represoots  it  as  a  common  article  of  food  of 
that  place.  The  boiling  of  the  juice  destroys  its  hability  to  linmeat ;  it  is  boiled  to  a  half,  aud  so»etim«s  V 
a  fourth  part. 
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SSCT.   y. — BUOAR   PROK  TVUniFB,   PABftlTIPS,   AND   GBASi. 

SMS.  Sagar  from  7WiMf#.— Darin;  the  eoatinenU]  ■yatem  of  exclaslon,  ftttampts  were  mnde  in  GermuiT 
to  prodDce  sonr  fiom  a  variety  of  native  plaati,  and,  aeoordtng  to  Pnifesior  Von  Thaer,  tamipa  were  fonatl 
beat  adapted  nir  that  parpoae.  Sofar  waa  made  from  them  eiinal,  in  atrength,  colourt  aiid  hardneaa,  to  that 
from  the  aai^r-cane.  Carrots  and*p<irsnip$  have  alao  been  tried,  and  have  vielded  a  conaidemble  portion  of 
•agar.  Mmf  gruue*  contain  tugor.  A  large  graaa  {Holau  Cafer),  bronght  from  the  aouth  of  Africa,  haa 
began  to  be  eutivated  in  aome  part*  of  Italv,  Bavaria,  and  Hungary,  for  aagar ;  and  what  ia  made  from  it 
eqnala  cane  angar.  Bat  none  of  theae  v^getablea  yield  angar  ii^  auch  qoaatity  aa  to  render  the  raaaaCiotare 
daaxra^le. 

Sect.  VI. — starch  sugar  and  suqas  from  potators. 

4036.  Th€  ditcovery  tfuU  sugar  can  be  made  abundantly  from  starch  is  one  of  the  most 
interesting  in  chemistry,  the  principle  of  which  has  been  already  described  when  treat- 
ing "  On  Brewing."  Wheat  starch  is  not  necessary ;  it  may  be  made  from  potato 
starch :  100  parts  of  starch  are  to  be  mixed  with  200  of  water,  and  added  gradaally  to 
another  200  of  water,  previously  mixed  with  one  of  oil  of  vitriol,  and  brought  to  a  boil- 
ing heat  in  a  tinned  copper  vessel ;  the  mixture  is  kept  boiling  for  thirty-six  hours,  wa- 
ter being  occasionally  added  to  keep  up  the  original  quantity ;  some  bone-black  is  then 
added,  and  also  some  chalk,  to  get  rid  of  the  acid ;  it  is  afterward  strained  and  evapo- 
rated, by  a  gentle  heat,  to  the  consistence  of  a  sirup,  and  set  by  to  crystallize.  This  sugai 
resembles  that  of  grapes,  and  not  cane  sugar.  If  the  quantity  of  oil  of  vitriol  be  in 
creased  to  five  or  six  parts,  a  few  hours'  boUing  will  suflSce. 

It  is  said  that  eleven  pounds  of  sugar  may  be  obtained  from  110  pounds  of  potatoes. 
From  one  to  two  parts  of  sidphuric  acid  is  sufficient  for  each  hundred  parts  of  potatoes, 
if  the  beat  be  a  few  degrees  above  SI 3^.  The  heat  may  be  applied  in  wooden  vessels 
by  steam. 

Of  late  a  manufactory  has  been  established  near  London  for  making  sugar  A-om  po- 
tatoes. The  spgar  is  of  the  Muscovado  kind,  and  is  remarkably  white,  much  resem- 
bling East  India  sugar.  It  is  sold  at  a  price  considerably  below  that  of  cane  sugar ;  bat 
it  is  important  to  be  known  that  it  is  entirely  a  different  species  of  sugar,  being  much 
less  sweet,  and,  therefore,  in  reality  not  a  cheap  sugar.  There  is  great  danger  lest  po- 
tato sugars  should  be  employed  to  adulterate  the  usual  sugar  from  the  sugar-cane ;  in- 
deed, we  have  reason  to  believe  that  this  kind  of  adulteration  is  already  put  in  practice 
It  is  also  employed  for  distilling  potato  spirit,  which  is  said  to  be  used  in  the  manufac 
ture  of  home-made  brandy,  and  for  adulterating  wines.  Sago  is  employed  in  the  sanw 
manner  as  potato  starch. 


CHAPTER  XV. 

ON  HONXY  AND  MANNA. 

i037.  Honey  is  produced  by  several  species  of  bees ;  but  most  aJbuTtdaadly  by  the  garden  m 
hive  bee  {Apis  mdlifica),  which  is  found  wild  in  many  parts  of  the  world,  and  always  con- 
gregated in  swarms.  In  their  wild  state,  they  frequently  inhabit  the  hollow  trunks  -of 
trees,  in  which  they  build  their  combs,  particularly  in  Livonia  and  Poland ;  but  with  us 
this  species  may  be  said  to  be  domesticated,  all  of  them  being  under  the  protection  of 
man. 

4038.  Bees  eoUect,  by  means  of  their  tongue,  or,  rather,  their  proboscis  or  trunks  the  sweet 
pace  contained  in  the  nectaries  or  honey-cups  of  flowers.  Of  this  saccharine  juice,  a  part 
passes  into  its  stomach,  and  constitutes  its  food ;  the  rest  goes  into  what  is  called  the 
honey-bag,  which  is  an  enlargement  of  the  gullet,  and  when  full  of  honey  is  about  the 
size  of  a  pea.  When  the  honey-bag  is  filled,  the  insect  returns  to  the  hive  and  disgorges 
its  contents  into  one  of  the  hexagonal  cells  of  wax  which  it  had  previous  prepared  for  its 
reception,  and  which  forms  what  is  called  the  honey-comb.  The  cells,  when  filled,  are 
sealed  up  with  a  thin  covering  of  wax»  and  the  honey  is  intended  for  the  support  of  the 
community  during  the  winter. 

4039.  It  has  been  questioned  whether  honey  is  not  merely  the  sweet  neetarial  fluid  so  coUeet- 
^d ;  but  it  is  roost  probable  that  it  has  been  altered  in  some  degree  while  in  the  body  of 
the  animal,  because,  when  bees  are  fed  upon  sugar  alone,  they  stiU  produce  honey. 

4040.  The  nature  of  the  honey  is  very  much  influenced  by  the  species  of  flowers  from  which 
it  is  obtained,  and  the  vegetation  which  supplies  the  bees  with  food.  The  honey  afford* 
ed  by  bees  that  have  access  to  wild  thyme,  lavender,  rosemary,  and  flowera  belonging 
to  the  natural  order  Labiatae,  abounding  in  aromatic  and  essential  oils,  is  of  the  first 
quality  ;  and  it  is  said  to  be  very  bad  where  the  bees  live  near  to  fields  of  buckwheat. 
The  difference  in  the  food  occasions  the  honey  of  each  country  to  have  a  pecnliar  char- 
acter. The  honey  of  Hybla,  on  the  east  coast  of  Sicily,  and  that  of  Hymettos,  a  mount- 
ain near  Athens,  were  reckoned  by  the  ancients  the  finest  in  the  world ;  that  of  Crete 
was  also  celebrated  ;  and  excellent  honey  is  still  produced  in  some  of  the  islands  of 
Greece,  where  the  bees  inhabit  hollow  trees  and  rocks.  Palestine  is  described  as  for- 
merly flowing  with  milk  and  honey.    The  best  now  known  is  said  to  be  from  the  Peak 
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of  Tenerilte.  That  of  Minovoa  is  also  very  fine ;  it  is  Toiy  Dv1iite»  and  when  new  has 
the  odour  of  rosemary,  derived  from  the  rosemary  and  other  wild  shmbs  that  grow  io 
that  island ;  the  honey  of  Mnroia,  Vateacia,  and  Catalonia  is  of  the  same  kind.  A  soft- 
er, less  crystalline,  pale-eoloared,  and  nearly  flsTourless  honey  is  collected  in  Switxer- 
land,  and  is  known  in  our  shops  by  the  name  of  Chamouni  honey.  The  finest  honey  is 
France  is  that  of  Narbonne ;  it  is  of  a  pale  cokmr,  and,  on  keepioff,  deposites  larger  and 
harder  granulations  than  common,  and  is  characterised  by  the  flavour  or  odour  of  rose- 
mary ;  that  of  Haut  Provence  has  the  fine  flavour  of  lavender.  It  is,  however,  suspect* 
ed  that  some  of  these  flavonrs  are  artifidaL 

4041.  The  whitest  honey  ie  met  with  in  the  lime-tru  fartetn  near  the  town  of  Kownoin 
Lithuania ;  it  is  considers  on  the  Continent  as  the  most  valuabie,  not  only  on  aeeoaat 
of  the  superiority  of  its  flavour,  but  also  for  the  estimation  in  which  it  is  held  for  pnl- 
mooary  complaints,  being  less  heating  than  the  ordinary  kinds.  The  great  demand 
for  it  occasions  it  to  bear  a  high  price,  so  moch  as  two  dncats  per  pound  on  the  spot. 
This  species  of  lime-tree  is  peculiar  to  LiUiuania,  and  is  diflferent  from  tiie  rest  of  the 
genus  Tilia. 

4042.  The  common  homey  of  Britainf  being  chiefly  derived  from  agricultural  crope  or 
wild  plants  of  the  legominons  kind,  such  as  clover  and  beans,  gorse  and  broom,  is,  when 
pure,  of  good  quality,  thoogli  not  eqnal  to  some  of  those  already  mentioned ;  the  Hamp- 
shire honey  is  reckoned  the  best  in  England.  Mr,  Aikin  obeervee  that  **  there  is  a  shid- 
low  vale  in  Shropshire,  extending  from  Wenlock  towards  Ludlow,  which  firom  time 
immemorial  has  borne  the  name  of  Apes-dale,  from  the  number  of  hives  formerly  kept 
by  the  cottagers  and  small  farmers  who  inhabit  it,  and  who  are  said  to  have  paid  the 
priory  of  Wenlock  a  considerable  part  of  their  rents  in  honey.  The  soil  is  entirely  cti- 
careous,  and  during  the  whole  sammer  it  is  covered  with  flowers.  Select  specimens 
of  its  honey,'*  says  Mr.  Aikin,  "  bear  a  close  resemblance  in  colour  and  hardness  of 
granulation  to  that  of  Narbonne ;  it  wants,  indeed,  the  odour  of  the  Utter,  which  per 
haps  is  not  natural  to  it." 

4043.  It  tea  remarkable  fact  that  the  honfy  of  tome  countries  is  peisoneus.  An  instance 
of  this  kind  is  mentioned  tly  Xenophoa,  in  his  faistoty  of  the  retreat  of  the  10,000  Greeks ; 
when  on  the  shore  of  the  Euxine  Sea,  two  days'  march  from  Trebiiond,  those  who  ate 
of  the  honey  found  there  were  seized  with  dehriom  thet  had  nearly  proved  &tal.  Pliny 
apeaks  of  another  case  of  the  same  kind  ia  the  same  couniry ;  the  tmdi  of  which  state- 
ments was  confirmed  in  modem  times  by  Tournefort,  who  ascertained  that  plants  with 
poisonous  flowers  grew  there.  Dr.  Barton  mentions  a  poisonous  honey  in  Pennsylvania, 
and  Humboldt  met  with  one  on  the  Oronoco. 

4044.  It  has  been  observed,  indeed,  that,  vfith  respect  to  the  whoUsomeness  of  honey,  many 
persons  can  eat  one  kind  with  impunity,  but  not  another. 

The  different  species  of  heath  which  cover  large  tracts  of  hilly  country  in  our  own 
island,  and  overspread  the  sandy  wastes  of  Brandenburgh,  Pomerania,  and,  generally, 
of  the  north  of  Germany,  aflRnrd  a  considerable  quantity  of  reddish-brown  honey,  of  a 
strong  odoar  and  flavour,  and  very  liable  to  disagree  with  those  who  are  unaccustomed 
to  it.  Ia  the  market  it  bears  the  lowest  price,  and  little  or  no  demand  exists  for  it  in 
London.  It  Is  probably  the  same  as  the  heath  honey  (Ertc«um  mel)  of  the  Romans, 
which,  according  to  Pliny,  is  the  worst  of  all. 

404ft.  Honey  is  a  species  of  sugar  consisting  of  two  varieties ;  one  part  of  it  is  always 
liquid  like  sirup,  and  cannot  be  rendered  solid  or  crystallized ;  the  other  may  be  separ- 
ated, granulated,  or  crystallized,  and  made  into  a  solid  sugar.  These  two  substances 
are  always  mixed  together  in  honey,  but  in  variable  proportions,  and  the  qnality  of  the 
honey  depends  much  upon  the  quantities  of  each  of  the  two  sorts  of  sugar.  The  best 
honey  is  that  which  contains  the  largest  proportion  of  the  crystallizable  sugar.  Both  are 
soluble  in  water ;  but  the  sirupy  part  only  is  dissolvable  by  cold  ateohol,  which  leaves 
the  other  nntouohed.  To  separate  them,  mix  the  honey  with  alcohol,  and,  after  it  has 
had  time  to  disioive,  put  the  whole  into  a  linen  bag,  and  press  the  liquid  part  through ; 
a  granular  mass  will  remain  behind ;  to  crystallize  this,  it  most  be  boiled  in  alcohol, 
which  win  dissolve  it,  and  then,  by  slow  evaporation,  it  w3I  crystallize  into  sugar.  By 
evaporating  the  other  solution  in  alcdKd  the  sirup  may  be  obtained  in  a  concentrated 
state.  Besides  these  two  kinds  of  sugar,  honey  contains  also  a  free  acid  matter  not 
yiet  well  tmderatood,  mucilage,  and  sometimes  a  little  wax,  together  with  colouring  and 
odoriferous  matter. 

4046.  New  honey  appears  a  uniform  transparent  sirup,  varying  considerably  in  celoar 
from  nearty  white  Io  a  yellowish  brown,  intensely  sweet  to  the  taste,  but  having  al- 
ways more  or  less  of  a  peculiar  flavour  and  an  aromatic  odour ;  and  besides  its  sweet- 
ness, it  has  a  sharp,  acidnloos  taste ;  by  keeping,  the  colour  becomes  deeper,  and  it 
acquires  more  sharpness.  It  is  laxative,  and,  when  indulged  in  fVeely  as  food,  it  ia 
liable  to  indoce  colic  in  some  habits.  After  a  few  weeks,  it  generally  grows  thick,  firom 
the  formation  of  small,  soft  crystaHine  grains,  vrhich  remain  mixed  with  the  fluid  parts. 
The  same  effect  is  produced  by  a  odd  temperature.  The  lighter-coloured  honeys  are 
the  most  liable  to  granulate. 
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4047.  /«  iakmg  ik$  komty  from  the  hhet,  a  slice  ia  cdI  offfl-om  the  nuftee  of  the  comb, 
eo  a«  to  unseal  the  cells ;  after  which  it  is  laid  on  a  siere  to  aUow  the  honey  to  drain 
out.  The  honey  obtained  in  this  manner  is  the  porest  and  beet  flaYonred  ;  bnt  some- 
times a  little  warmth  is  employed,  which  injures  the  flayonr.  Ctaoerally,  pfessure  ie 
employed  to  save  time ;  by  this  a  greater  quantity  of  honsT  is  obtaiped,  bat  as  it  is  then 
mingled  with  some  wax,  and  fooled  by  the  juice  of  those  bee-maggots  which  happened 
to  be  in  the  comb,  and  which  are  crushed  by  this  process,  the  taste  of  the  honey  is  de- 
teriorated. Virgin  honey  is  what  is  first  made  in  a  clean  new  hive  by  bees  that  have 
never  swarmed.    The  honey  made  in  the  spring  is  preferred  to  that  of  the  antnmn. 

4048.  To  preveni  the  practice  of  destroying  the  beee  to  obtain  their  honey,  several  plans 
have  been  tried :  that  lately  put  in  practice  by  Mr.  Nntt  appears  to  be  quite  sncoessM. 
Bj  the  method  which  he  employs  he  procured  396  lbs.  of  honey  fbom  one  stock  of  bees, 
the  usuid  product  being  from  100  to  190  lbs. 

4049.  Honey  was  much  in  request  before  the  disoovery  of  sogar ;  at  present  it  Is 
little  in  demand,  except  for  the  purposes  of  medicine ;  the  finer  kinds,  however,  as 
articles  of  luxuiy,  stiU  bear  a  high  price ;  that  of  Narbonne  and  Minorca  are  most  in 
estimation. 

4050.  Honey  i»  sometimes  bUinehed,  Dr.  Bright,  in  his  *^  Travels  in  HuBgaiy,"  informs 
OS  that  the  Jews  bleach  common  hon^  to  svtcAk  a  degree  of  whiteness  as  to  sell  it  for 
Kowno  honey,  which  is  very  fine,  and  exclusively  made  from  lime-tree  Mpssoms.  They 
do  this  by  exposing  it  to  the  frost  for  three  weelm,  sheltered  from  the  snow ;  the  honey 
does  not  freeze,  but  acquires  transparency  and  hardness.  Both  honey  and  wax  may 
be  bleached  by  steam,  or  by  exposing  them  to  a  humid  atmosphere  ;  in  ftosty  weather 
the  operation  is  rapid. 

4061.  Honey  is  ciuri/ied  by  melting  the  best  kind  with  water  over  a  water-bath,  adding 
the  white  of  egg,  and  boiling  it  to  throw  up  the  scum ;  when  the  scum  is  removed,  the 
water  must  be  evaporated  and  the  honey  brought  to  its  former  consistence. 

4068.  Honey  enters  into  the  vinous  fermentation  without  the  addition  of  yeast,  and 
yields  the  liquor  called  mead^  of  which  formerly  vast  quantities  were  made  before  so 
much  land  had  been  brought  into  cultivation  for  grain.  See  *'  Mead,*'  Book  VIII.,  Chap, 
v.,  Sect.  III. 

The  noted  Italian  liqueur  rosoglio^  which  is  also  made  at  Dantzio,  is  prepared  from  a 
spirituous  liquor  and  honey  blanched  by  the  Jews  in  the  manner  mentioned  above. 

4063.  A  substance  much  resembling  honey  may  be  made  by  boiling  the  most  of  grapes 
to  a  sirup,  and  the  sugar  of  honey  resembles  that  of  grapes  more  than  that  from  the 
sugar-cane. 

Manna, 

4054.  Manna  has  been  supposed  to  be  a  species  of  sugar  i  but  its  sweetness  is  owing  to^ 
a  distinct  principle  called  ManniUf  holding  an  intermediate  place  between  cane  sogar 
and  honey.  This,  when  prepared  pure,  is  agreeably  sweet,  and  free  from  the  nauseona 
taste  of  manna ;  it  is  readily  soluble  in  water,  and  instantly  melts  in  the  month.  Manna 
is  used  only  as  a  medicine ;  it  is  a  vegetable  substance  that  exudes  spontaneously,  and 
is  obtained  by  incisions  Trom  the  stem  of  a  species  of  ash  {Fraxinus  orrus),  a  native  of 
the  south  of  Europe,  particularly  of  Sicily,  Calabria,  and  Greece.  The  juice  concretee 
into  solid  masses,  or  is  dried  in  the  sun  or  in  stoves.  The  best  manna  comes  to  ua 
closely  packed  in  chests,  and  is  called  flake  manna, 

Mr.  Madden,  in  his  "  Travels  into  Syria  and  Arabia,"  mentions  a  species  of  manna*, 
called  at  present  by  the  Arabs  mann ;  it  is  produced  by  a  species  of  tamarisk  that  growa 
in  Wady  Amara,  and  near  Gibel  Tor  (the  ancient  Mount  Sinai).  It  exndea  in  the  month 
of  June,  during  the  night,  from  the  thorns  of  the  tree  on  the  leavea  and  twigs  beneath, 
but  if  exposed  to  the  heat  of  the  day  it  melts.  The  Arabs  boil  it,  and,  after  straining 
it,  put  it  into  leathern  bags,  to  preserve  it  for  use ;  it  has  much  the  appearance  of  honey. 


BOOK   IX. 

ON   MAKING   BREAD. 
CHAPTER  I. 

IRTBOrUCTION  AND   HISTOBT  OF   BREAD. 

4065.  The  quality  of  bread  is  universally  allowed  to  be  a  matter  deserving  of  serious  con- 
sideration ;  for  good  bread  is  not  merely  an  article  of  luxury,  but  is  essential  to  on  ' 
health.  The  changes  which  have  occurred  in  the  habits  of  society  have,  in  a  great 
measure,  taken  the  manufacture  of  bread,  among  other  things  of  the  first  necessity,  out 
of  the  hands  of  individuals,  and  placed  it  in  those  of  public  bakers,  on  whose  skill  and 
probity  we  now  depend  for  an  article  which  has  been  emphatically  termed  the  '*  etafof 

4  Z 


9S0  ON  MAKIHO  BAEAD. 

(ft^tf."  This  t8i  perb^Nif  to  a  Mftiin  extent,  unavoidable  in  the  present  eonditkm  of 
things^  partioalar^  in  large  cities ;  but  while  many  persons  are  thus  freed  from  what 
would  otherwise  be  a  oontinaal  source  of  trouble,  and  to  whom  this  anangement  is  a 
eonvenienoe  of  no  small  importanoe,  it  begins  to  be  overiooked  and  forgotten  that  there 
are  any  advantages  )o  oouaterbalance  the  inconveniences  of  private  or  domestic  baking. 
Previously  to  our  dfteimining  on  this  question,  it  will  be  well  to  inquire  carefully  into 
the  nature  of  this  kind  of  food»  and  into  all  the  circumstances  connected  with  i^s  pro- 
duction. We  shall  thus  be  enabled  to  form  an  accurate  judgment  how  far  domestie 
baking  is  worth  attending  to. 

40^59.  We  9hM  dmde  the  subjeci  into  teteral  ekaplert :  in  the  first  we  propose  giving  a 
short  history  of  the  introduction  and  progress  of  making  bread  among  civilised  nations; 
in  the  second  we  shall  treat  of  the  materials  from  which  tH'ead  is  prepared ;  the  third 
shall  describe  the  practice  of  making  bread  of  various  kinds ;  in  the  fourth  we  shall 
point  out  several  forinaceous  substances  used  instead  of  bread  in  various  pans  of  the 
worUl ;  in  the  fifth  we  shall  describe  the  oonstruction  of  bakers*  ovens,  with  seme  re- 
marks upon  bakinff. 

4057.  Hittary  of  Bread. — Of  the  various  kinds  of  aliment  to  which  civilized  man  has 
had  recourse  within  the  historical  period,  none  has  been  so  universally  emi^oyed  as 
bread.  The  cultivation  of  grain  for  the  reoular  supply  of  a  superior  vegetable  food  al- 
ways denotes  yn  advanced  state  and  settled  condition  of  society,  from  which  may  be 
dated  the  accurate  division  of  territorial  property ;  for  the  districts  which  had  been  used 
for  hunting  ami  pasturage  were  not  divided  with  any  degree  of  exactness. 

Like  most  arts  of  primary  importance,  the  invention  of  bread  long  preceded  the  period 
of  its  history,  which  is  involved  in  the  usual  obscurity  of  early  times.  The  OreMu  were 
accustomed  to  deify  the  authors  of  discoveries,  and  they  accordingly  ascribed  the  intro- 
duction of  agriculture  to  Ceres,  and  the  invention  of  bread  to  Pan ;  but  the  Chaldeans 
and  Egyptians  were  acquainted  with  these  arts  at  a  still  more  remote  period.  The 
sacred  writings  make  mention  of  it  in  the  days  of  Abraham :  "  And  Abraham  hastened 
into  the  tent  to  Sarah,  and  said,  Make  ready  quickly  three  measures  of  fine  mesi,  knead 
it,  and  make  cakes  upon  the  hearth."  In  the  paintings  recently  discovered  in  the  tombs 
of  Egypt,  the  various  processes  used  by  the  ancient  Egyptians  in  making  bread  are  dis- 
tinctly represented. 

But  when  we  consider  how  smaH  is  the  quantity  of  nutriment  that  might  have  been 
expected  from  seeds  like  the  fkrinaceous  grains,  we  may  suppose  that  theae  would  not 
have  been  resorted  to  at  first,  exoept  in  the  deficiency  of  larger  suppliee  of  food  derived 
from  hunting,  fishing,  and  fruits.  We  find  at  the  present  day  s5me  of  the  savage  tribes 
in  America  using  occasionally,  when  unsuccessful  in  the  chase,  the  seeds  of  a  wild 
corn ;  but  they  never  attempt  its  cultivation.  Some  kinds  of  grain  are  more  easily  de- 
prived of  the  chafl*than  others,  which  have  a  hard  or  homy  covering  so  close  that  it  can- 
not be  separated  by  mere  rubbing.  Also,  grain,  when  full  grown,  but  yet  soft  and  milky, 
is  more  palatable  than  the  same  when  dry  and  ripe ;  and  the  species  with  naked  pods 
are  often  used  as  food  in  this  state  by  persons  in  low  or  very  simple  conditions  of  socie- 
ty, without  any  farther  preoaration  than  merely  toasting  them.  Ears  of  maize  are  thus 
treated  by  farmers  in  the  United  States  of  America ;  and  Hasselquist,  in  his  **  Travels 
in  Pslestine,''  gives  us  an  account  which  has  been  confirmed  by  late  travellers.  "  On 
the  road  flom  Acre  to  Leide,*'  he  observes,  •*  we  saw  a  herdsman  eating  his  dinner,  con- 
sisting of  half-ripe  ears  of  wheat,  which  he  roasted  and  ate  with  as  good  an  appetite  as 
a  Turk  does  his  piUau.  In  Egypt  such  food  is  much  eaten  by  the  poor,  being  the  ears 
of  maize  or  Turkish  wheat,  and  of  their  dhtmrra,  which  is  a  kind  of  millet.  When  this 
food  was  invented,  art  was  in  a  simple  state ;  yet  the  custom  is  still  continued  in  some 
nations,  where  the  inhabitants  have  not,  even  at  this  day,  learned  to  pamper  nature.** 

Boiling  demands  the  possession  of  metals  and  the  art  of  working  them,  or  of  some 
material  capable  of  resisting  fire ;  but  this  is  so  simple  and  advantageous  a  mode  of 
using  corn  of  all  kinds,  that  it  was  probably  employed  long  before  the  more  artificial 
method  of  grinding  the  srain  into  meal,  and  baking  it  as  bread.  Burdchardt  observes 
that  the  inhabitants  of  Nubia  boiled  the  green  ears  of  barley  in  water,  and  ate  them 
withmUk. 
4058.  In  the  remotest  parts  of  Scotland,  until  veiy  lately,  a  custom  existed  among 
Fig,  607.  the  poorest  classes,  which  may  very  well  illustrate  the  man- 

ners of  the  most  simple  nations  of  antiquity.  Barleyi  weE 
dried  by  the  fire,  was  put  into  a  hemispherical  cavity  worked 
out  of  a  block  of  stone,  fyr,  607,  where  it  was  beaten  for  a 
short  time  by  a  wooden  msdlet  until  the  husk  was  pretty  well 

Sarated :  a  small  quantity  of  the  bruised  barley  was  next 
en  up  in  the  hand,  and  cleaned  by  blowing  gently  with  the 
mouth,  which  was  sufilcient  to  drive  away  the  husks ;  and  the 
sleaned  barley  was  then  put  into  the  pot  fbr  broth.    Those  who  are  not  accustomed  to 
trace  the  progress  of  inventions  have  no  idea  of  the  slowness  with  which  they  are  im- 
proved.   It  seems  very  easy  to  grind  com  into  fioor,  yet  probably  ages  elapsed  before 
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vsed  in  tbe  HigfaUndB  of  Scotland,  wm,  perhape^ 
a  lef  acy  lea  lo  this  Mand  by  Ibe  Ronuuns,  wtac 
were  aocaetomed  to  oany  ha«d-iniMs  tai  their 
eainpe>  aa  is  see*  ki  Uie  Tn^aa  eoiomas;  or  il 
may  have  been  used  by  the  Celtio  aatidnsy  as  it 
was  knowa  m  the  East  at  a  period  preceding  that 
of  the  earliest  records.  It  is  thus  described  by 
Br.  Johnson  :  **  The  qaeni  consists  i>f  two  stones, 
about  a  foot  and  a  half  in  diameter ;  the  lower  is 
a  little  convex,  to  which  the  concavity  of  the  up- 
per must  be  fitted.  In  the  middle  of  the  upper  stone  is  a  round  hole,  and  on  one  side 
IS  a  long  handte.  The  grinder  sheds  the  cere  gradually  into  the  hole  with  one  hand, 
and  woncs  the  handle  round  with  the  other.  The  com  slides  down  the  eonveidty  of 
the  lower  stone,  and,  by  the  motion  of  the  upper,  is  ground  in  its  passage.**  This,  the 
simplest,  and  no  doubt  the  most  ancient  of  all  com  mills,  will  soon,  periiape,  be  no  lonoer 
seen  in  this  island ;  but  it  has  been  discovered  among  the  inhabitants  of  tbe  Hnn- 
aiayan  regions,  where  many  Celtic  enstoms  may  be  traced.  The  quern  illustrates  sd 
well  the  usual  millstones  by  which  our  iomr  w  now  ground,  that  it  is  not  necessary  to 
add  anything  except  to  say  that  our  corn  miOs  may  be  considered  as  querns  upon  a 
large  scale  miven  by  machinery ;  but  the  grinding  surfaces  of  millstones  have  radiating 
lines  cut  into  them  for  tbe  more  effectual  bruising  and  cutting  the  grain,  and  reducing  it 
to  the  state  of  powder.  It  is  unnecessary  to  pursue  the  history  (m  com  mills  through 
those  agea  when  attention  was  suceesefhily  tamed  to  the  best  methods  of  saving  labour, 
and  when  the  science  of  mechaqics  had  brought  under  contribatiba  the  \iatnral  powers 
of  water,  wind,  and  steam.  Before  the  ait  of  eonvertmg  tbe  nutritioas  matter  of  com 
into  so  convenient  and  portable  a  substance  as  bread,  various  expedients,  no  doubtt 
were  reseited  to ;  the  modern  Italians  at  this  day  consume  the  greatest  part  of  their 
flour  in  the  slate  of  macearoni  and  vermieeni,  and  in  the  other  fbrms  of  p<^ta  or  soft 
pudding. 

The  f9Uag9<t  or  fonidge,  of  the  northern  part  of  Britain,  made  by  hoiling  meal  in  water 
or  milk,  and  the  hrose,  consisting  of  roasted  meal  stirred  up  in  tbe  Nquor  in  which  salted 
meat  has  been  boiled,  are  more  humble  remains  of  very  ancient  enstoms. 

We  may  conceive,  then,  that  the  preparation  of  unfermented  bread,  or  cakes,  was  aa 
eariy  as  the  nee  of  grain ;  since  the  method  of  making  them  is  so  simple  that  it  would 
easily  suggest  itself  to  the  radeet  nation. 

4069.  At  what  iimtA,  sml  ^  wkotHj  ike  art  offsrmentmg  hrnd  wag iuco^erei  u ndt  knoitti} 
but  accident  is  very  lilcely  to  have  given  rise  to  it  in  more  places  than  one.  We  leara 
Aom  the  Scriptures  that  leavened  bread  was  known  to  the  IsraeMtea,  as  it  was  also  to 
the  Egyptians  and  inhabitants  of  Oreeee ;  but  it  appears  that  fermented  bread  was  not 
introduced  into  Rome  until  660  years  after  its  foundation,  or  about  900  years  before  the 
Christian  era :  Pliny  informs  as  that  the  Rmnans  learned  this,  with  many  other  improve 
ments,  during  the  war  with  Perseus,  king  of  Maeedon.  The  armies,  on  their  return  front 
Macedonia,  branght  Oreeian  bakers  with  them  into  Italy ;  and  these  were  called  9Mrortf#» 
from  their  ancient  praetioe  of  braising  the  grain  in  mortars.  The  profession  or  a  baker 
was  held  in  great  estimation ;  and  in  the  reign  of  Augustus  there  were  399  pubNe  bake- 
houses in  Rmne,  which  were  chiefly  ocoupied  by  Greeks,  who  long  continued  to  be  the 
only  persons  who  understood  tbe  art  of  making  good  bread.  These  bakers  were  incoiw 
porated»  and  enjoyed  considerable  privileges,  and  had  the  care  of  tbe  public  granaries. 
The  art  of  baking  fermented  bread  fovnd  iu  way  into  Gaul ;  but  it  seems  to  have  remained 
Vmg  unknown  in  the  north  of  Europe.  In  the  middle  of  the  sixteenth  century,  unfer- 
mented  cakes,  kneaded  by  the  women,  were  the  only  bread  known  in  Sweden  and  Norway. 
In  this  country,  probably,  the  baking  of  bread  was  at  first  universally  a  part  of  domestic 
economy,  and  it  does  not  appear  at  what  period  It  became  a  distinct  profession ;  neveiw 
theless,  it  is  so  at  present,  more  or  less,  in  every  country  of  Europe ;  and  the  practice  la 
nearly  the  same  in  all. 

There  is  reason  to  think,  from  a  passage  fn  Pliny  (iVs<.  Htat.,  lib.  xviii.,  c.  7),  that  the 
ancients  were  acquainted  with  the  use  of  yeast  in  fermenting  bread ;  yet  it  was  only  to* 
wards  the  end  ol'the  seventeenth  century  that  it  became  generaUy  employed  for  this  po^ 
pose  in  the  north  of  Europe.  About  this  time,  the  bakers  of  Paris  brought  yeast  from 
Flanders  for  the  purpose  of  baking,  and  as  a  substitute  for  leaven.  Although  by  this 
means  the  bread  was  manifestly  improved  both  in  appearance  and  flavour,  the  French 
government  prohibited  the  bakers  from  employing  yeast  in  its  manufacture  under  a  severe 
penalty,  in  consequence  of  the  representations  of  the  College  of  Physicians  in  1688,  who 
declared  it  lo  be  injurious  to  health.  This  order  was,  however,  evaded ;  the  yeast  wae 
put  into  sacks  in  Flanders,  and  the  moisture  being  suflbred  to  drop  out,  it  was  secretly 
brought  in  a  dry  state  to  the  capital  of  France.  The  superiority  of  yeast  bread  in  every 
respect  soon  beeame  apparent ;  the  decisions  of  the  medical  faculty  were  forgotten  ;  the 
prohibitory  laws  wvre  allowed  tacitly  to  sink  into  oblivion,  and  the  new  mode  of  baking' 
found  its  way  into  other  countries. 
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4060.  nu  kutory  of  hremi  w,  ihertfart^  naiwraBf  divided  into  tkrte  paTi$,  Oimsistin^  of  cc 
many  remarkable  stages  of  improvement  in  the  art :  first,  the  formation  of  unfermente^ 
bread ;  second,  the  fermentation  of  tearened  bread  without  yeast ;  third,  the  fermentatioo 
of  bread  by  means  of  yeast,  which  is  the  method  now  in  general  use.  The  subject  of 
bread-making  will  be  treated  of  most  distinctly  by  following  this  order,  which  is  not  only 
historical,  but  also  the  most  simple.  But  before  proceeding  to  describe  each  of  theses 
tre  must  take  a  Tiew  of  the  materiale  of  which  bread  is  composed. 


CHAPTER  II. 

MATBSIAL6   OF   WHICH   BRKAD  IS  C0KP08BD. 
SXCT.   I.~-OBNBKAL   OBSBBVATION8    ON   THB   CBREALrA. 

4061.  In  owr  general  obeervatione  on  food,  we  esndaincd  at  some  length  tke  chemical  primes 
flea  in  the  varioue  producte  of  the  vegetable  kingdom,  and  pointed  out  that  they  were  dis« 
tinguished  from  each  other,  as  to  their  nutritiTe  properties,  by  their  abounding  more  oi 
less  in  their  proportions  of  starch,  gluten,  mucilage,  sugar,  jeHy,  fixed  oils^  and  acids. 
The  first  three  constituents  are  the  most  ▼aluable,  and  plants  which  contain  u  large 
proportion  of  them  are  tenaed  farinaeeoue,  because  they  yields  on  being  dried  and  pound- 
ed, or  ground,  a  farina,  or  meal,  which,  when  boiled  in  water,  forms  a  pulpy  substance, 
sometimes  used  as  Ibod,.  and  which,  by  proper  management,  can  likewise  be  converted 
into  bread. 

4063.  Among  the  farinaceoue  vegetabUst  by  far  the  most  important  are  the  seeds  of  the 
CerealiOf  or  com  plants,  which  belong  to  the  natural  order  of  Gramina,  or.  grasses,  in 
botanical  systems.  Next  to  the  Cerealia  are  the  liegominosae,  or  leguminous  plants, 
whose  seeds  are  found  in  a  pod  botanically  called  a  leguroen»  such  as  pease  and  beans. 
Many  roots,  fruits,  and  even  the  stems  of  foreign  trees,  yield  a  large  proportion  of  fanna, 
of  which  the  most  valuable  that  we  possesa  is  the  potato.  Almonds,  walnuts,  and  fil- 
berts contain  farina  mixed  with  oil  and  macilage,  but  they  are  not,  with  us,  employed 
for  the  purpose  of  making  bread.  Other  substances  will  be  mentioned  at  the  end  of  ihi» 
article ;  but  at  present  our  object  is  to  confine  ourselves  to  such  farinaceous  materials 
as  are  in  common  use  in  this  country  for  the  manufacture  of  bread. 

4063.  It  appears  to  be  one  of  the  wise  dispensations  of  Promdence,  of  which  the  study  of 
nature  furnishes  so  many  and  such  striking  examples,  that  the  Cerealia,  or  corn  plants, 
are  distributed  all  over  tbe  face  of  the  earth,  or,  at  least,  in  all  those  parts  where  it  i» 
most  desirable  that  man  shall  fix  his  abode ;  and  they  are  likewise  now  become  to  such 
a  degree  tbe  object  of  culture,  that  no  civilised  country  is  destitute  of  this  valuable  addi 
tion  to  its  means  of  sustenance. 

4064.  The  principal  com  plants  are  wheat,  rye,  oats,  rice,  maize,  and  millet ;  there  are 
many  others  belonging  to  tbe  same  tribe,  but  they  are  little  in  request,  on  account  of  tho 
smaUness  of  their  seeds.  The  term  com  is  generally  applied,  in  every  country,  to  that 
species  particularly  which  is  raised  in  the  greatest  quantity,  and  which  is  most  generally 
employed;  thus,  in  America,  maize,' almost  solely,  i»  called  com.  Wheat  is  the  most 
valuable  of  the  grains  used  in  the  fabrication  of  bread ;  it  is,  in  fact,  the  only  one  of  whiuh 
light,  pi>rous  bread  can  be  made ;  the  others  are  only  used  in  clUnatea  not  suitable  to  the 
cmltivation  of  wheat,  or  for  malt,  or  for  the  food  of  cattle. 

4065.  All  the  com  plants  are  annu4ds,  the  head,  or  ear,  coDtaining  the  seed  being  sup- 
ported upon  a  straw,  or  culm,  which  is  hollow,  and  divided  by  joints  (hence  they  are 
called  culmiferous  plants^  a  single  leaf  proceeding  from  each  joinL  It  is  worthy  of  ve* 
mark  that  the  stems  are  coated  with  a  glossy  varnish,  consisting  of  actual  silex.  or  dint, 
which  the  vegetable  has  the  power  of  extracting  from  the  soil  and  dissolving,  although 
tbe  particular  means  by  which  this  is  effected  are  unknown  to  us.  This  is  well  seen  in 
the  bamboo  and  canes,  which,  though  not  Cerealia,  belong  to  tbe  Gramina.  Masses  of 
spongy  glass  derived  from  this  source  have  been  found  where  stacks  of  com  have  been 
burned  down ;  and  this  is  the  reason  why  the  ashes  of  straw  form  an  excellent  polish- 
ing material,  the  siliceous  part  not  being  destroyed  by  the  combustion. 

4066.  The  Cerealia  are  all  remarkable  for  their  extraordinary  power  of  multiplication, 
each  grain  or  seed  throwing  out  several  stalks,  all  of  which  bear  ears ;  and  the  numbes 
of  these  is  not  limited,  but  depends  upon  the  more  or  less  favourable  circumstances. 
This  increase  in  the  stalks  is  called  tillering,  and  is  performed  by  a  second  set  of  roots, 
called  coronal  roots,  shooting  out  at  the  surface  of  the  ground  subseouently  to  tbe  first 
or  seminal  roots.  Some  extraordinary  instances  are  related  of  this  kind  of  multipltcation. 
In  1660,  a  plant  of  barley  was  preserved  in  Paris,  as  we  are  told,  by  Kenelm  Digby,  that 
bad  249  stalks  springing  from  one  grain,  and  in  the  ears  were  counted  18,000  seeds.  A 
still  more  extraordinary  fact  is  related  in  th««  Pbihts.  Trans.,  vol.  Ixviii. :  Mr.  Miller,  of 
Cambridge,  found  that  a  single  grain  of  wheat,  sowed  on  the  2d  of  June,  had  produced 
IS  stalks ;  on  the  8th  of  August  he  took  up  the  plant,  and  divided  the  stalks  from  each 
other,  each  having  its  root,  and  planted  them  again  separately.  Every  separate  plant 
90W  sgain  tillered,  throwing  out  fresh  roots  and  stalks.    These  he  again  took  up,  divv 
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4ke^,  tind  planted  as  before,  and  so  on  several  times,  till  by  the  next  April  they  had  mul- 
iiplied  to  600  plants,  all  extremely  vigorous ;  the  number  of  ears  from  these  amounted 
io  21,109,  and  the  number  of  grains  to  670,840.  But  such  instances  are  uncommon. 
The  straw  of  the  Oerealia  is  useful  as  fodder  for  cattle,  fdr  thatching,  and  various  other 
purposes. 

4067.  The  com  plants  have  been  so  long  the  produce  of  cultivation,  that  all  knowledge  of 
4heir  native  countries  is  lost ;  and,  indeed,  tney  have  undergone  so  muteh  change  from 
4he  progress  of  agriculture,  and  so  different  are  they  at  present  from  what  they  were  in 
their  wild  state,  that  the  originals  cannot  be  recognised  with  certainty ;  nor  is  it  dear 
when  these  plants  are  discovered  in  unfyequented  regions,  whether  they  may  not  have 
been  brought  there  at  some  distant  time,  and  have  remained  as  a  trace  of  ancient  civili- 
«ation.  It  is  most  probable,  however,  that  it  was  from  the  central  parts  of  India  the 
rest  of  the  woild  has  derived  this  important  gift  of  Providence,  as  weU  as  most  of  the 
other  useful  vegetables  and  fruits  cultivated  in  Europe.  They  were  all,  except  maiae, 
unknown  in  America  on  its  discovery. 

The  com  plants  do  not  grow  equally  in  all  climates ;  and  the  globe  may  be  divided  inio 
several  aones,  according  to  the  prevalence  of  some  particular  grain.  Rice  requires  the 
warmest  climate ;  next  maize ;  then  wheat,  rye,  barley,  and  oats.  The  first  three  are 
the  most  extensively  distMbutcd ;  maize  has  the  greatest  range  of  temperature ;  but  rice 
may  be  considered  as  supporting  the  largest  number  of  the  human  race.  The  natural 
distribution  of  these  grains  over  the  globe  depends  not  only  upon  climate,  but  likewise 
•upon  the  industry  of  man,  the  state  of  commerce,  and  other  causes  by  which  the  limits 
4>f  their  cultivation  are  extended. 

4068.  The  following  view  of  the  distrilmtion  -of  the  Cerealia  is  abridged  from  a  German 
work  quoted  in  "  Jameson's  Journal**  for  1836 : 

Wi^n  Ako  pohtr  cirdle  Bgricnltnre  is  foond  only  hi  a  few  plftceg.  In  Siberia,  fmin  reaches  to  the  ntmoat 
joaXj  til  W>i  ia  the  eaitem  paru  scarcely  above  530 ;  and  in  Kamtscbatka  there  is  no  agricaltare.  On  the 
jiorthweat  coast  ci  America  the  polar  limit  of  agriculMire  appears  to  be  somewhat  higher ;  for  in  the  move 
southern  Rosaian  possessions  barley  and  rye  come  to  matarity.  On  the  eastern  coast  of.  America  it  is  scarcely 
-abore  52^.  It  is  only  in  Earope,  in  Lapland,  that  grain  is  cnltiTated  at  soliigh  a  latitude  as  70^ ;  beyond  this, 
the  baric  of  the  pine,  dried  fish,  and  here  and  there  potatoes,  supply  the  tmce  of  grain.  The  grains  which 
«xtend  farthest  to  the  north  in  Earope  are  bariey  and  oots  ;  these,  whidi  ra  the  mildef  climates  are  not  need 
fin-  bread,  afford  to  the  inhabitants  of  the  northern  parts  of  Norwav  and  Sweden,  and  part  of  Siberia,  thmt 
chief  Tegetable  food.  Rye  is  the  next  which  becomes  associated  with  these.  This  is  the  prevailing  gnin  in 
a  great  part  of  tiie  northern  temperate  zone,  namoW,  in  the  sooth  of  Sweden  and  Nonmav,  Denmaik,  and  ia 
•lithe  lands  bordering  on  the  Baltic,  the  north  of  Germany,  and  part  of  Siberia.  In  the  latter,  another  very 
aatritioos  grain,  buckwheat^  is  very  frequently  cultivated.    In  the  sone  where  rye  pvsvails,  wheat  is  alao 

CneraUv  to  be  found,  barley  beiqg  here  chiefly  cultiva^d  fat  the  manufacture  of  beer,  and  oats  supplying 
>d  for  horses. 

To  these  there  follows  a  zoae  in  Europe  and  Weetem  Asia,  where  ire  lessens  or  disappean,  and  wheat 
almost  exclusively  furnishes  bread.  The  middle  or  south  of  FVanoe,  England,  part  of  Soothuid,  a  j^art  of  Ger- 
many, Hungary,  the  Crimea  and  Caucasus,  as  also  the  lands  of  Middle  Asia,  where  agriculture  is  foUowedt 
lielong  to  this  sone.  Here,  also,  ihe  vine  is  found ;  wine  supplants  the  use  of  beer,  snd  barley  is,  consequently^ 
leas  raised.  Next  comes  a  district  where  wheat  still  abonnoa,  but  no  longer  exclusively  fbmishes  bread,  rxe 
and  maize  becoming  frequent.  To  tiiis  zone  belonga  Portugal,  Spain,  pwt  of  Fraaee  on  the  MediterraneaB, 
Italy,  and  Greece  j  fsvtber,  the  countries  of  the  East,  Persia,  Northesn  India,  Arabia,  Bgypt,  Nubia,  Barbai^, 
nnd  the  Canary  Islands;  in  these  latter  countries,  however,  the  culture  of  maize  or  rice  towards  the  south  is 
always  mors  considerable ;  and  in  some  of  them  several  kinds  of  Lorghum  (Douia)  and  Poa  Abyssinica  come 
to  be  added.  In  both  these  regions  «f  wheat,  rye  only  occurs  at  considerable  elevatione ;  oats,  hiowevar,  moie 
seldom,  and  at  last  entirely  disqtpear,  barley  affording  food  for  horsee  «Dd  mules. 

In  the  eastern  port  of  the  temperate  zone  of  the  cud  Continent,  in  China  and  Japan,  our  northern  kinds  of 
grain  are  very  oiifreqoent,  and  nee  is  found  to  predominate.  The  cause  of  this  difference  between  the  east 
and  the  west  of  the  old  Cmitinent  appears  to  1m  in  the  manners  -nnd  peculiarities  of  the  people.  In  North 
America,  wheat  and  rye  growls  in  Eunma,  but  more  sparingljr.  Maize  is  more  reared  in  the  Western  than 
la  the  Old  Worid,  and  rice  most  cultivated  in  the  southern  provinces  of  the  United  States. 

In  the  torrid  zone,  maize  predominates  in  America,  rice  in  Asia,  and  both  these  grains  are  in  nearly  equal 
quantity  in  Africa.  The  cause  of  this  distribution  is,  without  doubt, historical ;  for  Asia  is  the  native  county 
of  rice,  and  America  of  jnaize.  In  some  situations,  especially  in  Ae  neighbourhood  of  the  tropica,  wheat  m 
also  met  wiih,  but  always  subordinate  to  the  other  kinds  of  grain.  Besides  rice  and  maize,  theve  are  in  the 
torrid  zone  several  "kinds  of  grain,  as  well  as  other  j[>lanta,  which  supply  the  inhabitants  with  food,  either  used 
along  with  them,  or  entirely  occupying  theii  pUuM.  Such  are  in  the  new  Continent,  yams,  the  manihot,  and 
the  bataius,  the  root  of  which  and  the  pisaxw  furnish  vniversal  articles  of  feed.  In  the  same  aene  in  Africa, 
doura,  pisang,  manihot,  and  yams.  In  the  East  Indies  and  on  the  Indian  islanda,  Panienm  frumentaceum, 
several  palms,  and  cy(»dea,  which  produce  the  sego,  pisang,  ymns,  batatas,  and  the  bread  fruit.  In  the  South 
6ea  Islands  i^niin  of  evecy  kind  disappeara,  its  place  being  supplied  by  the  bread-fruit  tree,  the  pisang,  and 
Tbcca  piaaatifida.  In  the  tropical  puts  of  New-Holland  there  is  no  agricolturs,  the  iahabitaats  living  upim 
the  sago  of  various  palms,  and  some  species  of  arum. 

In  the  high  lands  of  South  America  there  is  a  distribution  similar  to  that  of  the  decrees  of  latitude.  Maias, 
Indeed,  grows  to  the  height  of  7900  feet  above  the  level  of  the  sea,  but  only  predominates  between  3000  am. 
8000  feet  of  elevation.  Below  SOOO  feet  it  is  asaodated  with  the  pisasg  and  the  above-mentioned  venUbles, 
while  from  0000  to  9300  feet  the  European  grains  abnoad,  wheat  in  the  lower  negiens,  and  rye  and  barley  ia 
the  hiffher.    Potatoes  alcme  are  oultivatod  Ixom  MOO  to  12,S00  feet 

To  the  south  of  (he  tropic  of  Capricorn,  wherever  agriculture  ie  practised,  ooosidenble  resemblance  with 
Nw  northeni  temperate  zone  may  be  observed,  fn  the  aouthem  parts  of  Braal,  in  Buenos  Ayres.  Chili;  at  the 
Chpe  of  Good  Hope,  and  in  the  temperate  zone  of  New-Bkdlaad,  wlieat  predomimtes }  barley,  however,  anti 
rya,  make  their  amManaoe  in  tbs  sonUiem  parts  of  these  countries  and  in  Van  XMobmu's  Land.  In  New-Zea- 
Sad  the  culture  of  wheat  is  said  to  have  been  tried  with  success,  but  the  inhabitants  avail  themselves  of  tha 
iUv.  stichum  fncatum  as  the  main  artlde  of  sustenance. 

SuBsscT.  1. — Wheal. 
969.  In  ereif  climate  wkeie  wheat  can  be  cultivated  it  ia  raised  in  preference  to  all 
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Otbar  kjodl  of  earn.  It  conttiM  Ota  graataat  qtuMil;  of  itoTch,  aaS  IStewim  bf  fc 
(k«  moM  ^|0D,  a  principle  ftom  whioh  it  deriTe*  the  qualitj  that  fit*  it  fur  bread  ab«T« 
twmj  other  grain.  Tbe  expense  of  ita  cuUJTatiaa  i»,  indeed,  •omewhat  grcHori  bal 
Imai  it«  saperioriij  w  a  bread  com,  it  is  atwajs  cboaen  where  ihe  ctimale  permita,  or 
the  poveit;  of  the  country  has  not  constrained  tbe  inhabitants  to  be  content  with 
oheaper  fiwd, 

4070.  WktaUn  inatt  it  mw  ainntt  wiiwtrtailf  lued  n  Emgiand;  and  in  Soodtnd  it  fa 
bsoomint  Hiucb  nmre  feneral:  bat  in  liie  reign  of  Henry  VIIL  it  wnseoofnetf  i»tbe 
Sentrr,  and  the  poorer  daaa  ate  only  rye,  barley,  or  Mten  bread.  Aboal  the  midAe  of 
tlw  last  oeMurj,  Tery  bUle  wbeat  was  cuhivated  in  the  Dortbern  puts  of  England,  and 
tbecrvat  oflka  CliriHaMS  gooae  pies  of  Cumbeiiaod  wan  eoraposed  of  bnrtey  mee). 

4071.  TMt  iMtn  enta/ry  e/vhtal  t*  mn  ctrbta;  but  Bruce  faaad  it  graming  wiM  In 
Abyisinia.  Itrequirea  a  dimate  moderately  varta;  it  doeatrat  estendtoUgbtalitudM, 
ud  it  w  finest  in  Uie  wannest  puis  of  tbe  temperate  vme. 

4073.  Of  vhtat,  agricuUitnili  redcon  ttvcrol  vanttitr ;  but  of  these,  Only  Iws  are  gdi^ 

M^y  mAivated  is  this  ooaatry. 

1.  Vfinttr  tehtat  {t,fig.  000),  TViticvn  It^trmatm,  Lton.,  sown  in  winter,  atrd  same- 
limes  called  "Lamnne  wheat,"  it  by  far  Hie  noat  geneial  and 
IV-  ■'■fc  valuable  in  Endand,  beiag  the  most  predaMive :  but  it  r«  lia- 

ble to  foil  in  cdd  eprings.  Tlte^kM,areanrOf  tbiawttaal 
are  long,  mn  wiiboat  awns,  or,  at  moat,  hare  Tery  aban  onea ; 
and  th^  are  dtspoaed  in  few  rowsrheing  laid  orer  each  oUm 
like  tbe  tiles  in  a  house.  Of  this  Tarlety  there  an  two  aorta, 
the  white  and  the  red :  the  flrsl  is  the  most  hardy,  bat  the 
latter  ia  said  to  produce  the  best  floor. 

S.  Swing  ichcat  i.b,Jv-  009),  ( TViftcum  mfinim,  Linn.),  called 
alaa  "Summer  wbeat,  is  easily  distinguished  from  the  last, 
because  it  has  a  beard,  or  awna,  like  bariey.  It  ia  a»wn  in 
the  end  of  .^pril  or  tbe  begiraiing  oif  May,  and  ripena  itt  autumn, 
geueraUy  a  fortnight  before  tlw  winter  wheat.  Tbe  grain  is 
amaller  than  that  of  wIMer  wheal,  and  it  does  not  yield  so 
much  four;  faol,  though  aoRMwtat  less  prodDCtire,  il  afflmla 


Car  aacurltv  agajnat  nnfavoaraUe  seaaoos,  and  grows  n 
It  ta  cUe^  eoltlTaled  in  Linodnabire.     ~ 


Itt  a 
very  Soe,  Iboogh  ahort,  and  Is  much  oaed  for  straw  plait. 

4073.  Other  varletiea  of  wheal  not  oauany  cuftirated  in 
England  are,  PsfuA  inkaf,  cuHJraled  in  Rtlaod ;  Spdi  ithtt, 
probably  the  lYitienin  of  the  Rorovia.  tbe  Zea  nf  the  OfeekSr 
the  Epaulre  of  the  French  and  the  south  of  Europe.  Vtctorta 
■JImJ  issqieeieaof  bearded  wheat,  which  had  beeDohsened  by  Humbakk  at  Ibe  vilage 
of  Tiatoria,iD  thepniTlnce  of  Caraccas;  this  was  very  productive,  and  ripened  in  ser- 
anty  or  serealy-flre  days  from  the  lime  of  sowtag,  consequently  affijrding  eeverat  crops 
in  a  year.  Some  of  the  aeeds  have  been  sent  over  to  this  coaotry  by  Sir  R.  K.  Porter, 
and  diatribnted  to  rarious  iiukviduals.  Sang«ne  hopes  have  bMn  entertained  of  ila 
success,  even  in  this  climate,  but  there  is  not  yet  time  to  decide  apoo  ita  merits.  It  ia 
loand  to  ripen  about  a  fonnighL  sooner  than  tbe  common  wheat,  which  is  a  circunstance 
ef  importance  in  tbe  Dortbern  disthols;  and  il  ia  thought  that  in  the  aonlh  of  Engtaod 
il  ma;  give  two  cropa  in  the  year.  Iftfmml  teHent,  a  species  of  wheal  wbidi  haa  been 
lately  iolrodnced,  braoght  Aom  IT^ml,  id  India ;  it  ripens  in  a  Ten  ebon  time,  and  aT- 
forda  great  produce.  Tilamtra  taiuu  waa  broaght  flrom  Spain,  ana  ia  aceaawnalh  ool* 
Uratad  in  the  light  ac^  ofHorlblh.  Botaniata,  In  general,  look  npoa  aU  the  ctftirated 
wtieala  aa  mare  Tarieties  prodneed  1^  pecnliaritiea  in  the  soil  and  rlimate,  and  that  they 
mostly  r<HTn  hybrids  when  mixed  la  (he  sowing.  They  hare  alao  been  divided  into  the 
kari  and  teft  whesM.  The  hard  wheats  are  the  produoe  of  warm  cKmales,  snob  aa 
Italy,  Sioily,  and  Berbary :  the  wheat  of  Poland  hkewiae  belontn  tc  them.  Tbe  aofi 
wheats  grow  in  tbe  northern  parts  of  Europe,  as  in  Belgium,  England,  Denmark,  and 
Sweden.  The  baad  wheals  hare  a  eompact  seed,  neaily  transparent,  wttich,  when 
beaten  tbroogh,  breaks  short,  and  ahowa  a  very  white  flour  within.  Ttte  bard  wheats 
contain  more  (Inten  than  Ibe  aoft  Tarieties,  whi(4i  renders  them  filler  t>r  bread  aod 
pastry.     Tbe  soA  wheals,  thoee  nsaafly  cnltlrated  In  IbHain,  have  no  ope^H  coat> 

nr  akin,  which,  whan  firat  reaped,  siTe  way  n'" *' '"^'  ' ' 

thumb :  these  require  to  be  well  dried  and  ha 
iroand  into  flour.  The  aoA  wheals  contain  n 
Tlooni  Ihnnentalioa  in  brewing  and  dialllling. 

4074.  What  grtmn  in  i^enM  catntria  ntnii  ctmOeTaStj.  T^  Ornate  ef  Iha 
norlbem  parts  of  Europe  is  not  bvooraUa  to  iu  cultivation.  This  grain  haa,  bow- 
aver,  been  alowly  making  ita  way  iu  this  part  of  the  worid ;  bat  in  Sweden,  to  thit 
iay,  nothing  iameiwith,  usually,  except  rye  oates,almoaiaa  bard  as  flint,aa  they  bake 
:vly  Iwios  a  yaav.    WheatenieUa  may  be  saen  aceaaioaally  in  sen*  af  the  tawna,  bal 
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nerer  Imtm.  In  1818,  a  baker  in  Gottenbnrgh  received  an  order  from  the  captain  of  9 
TBOBel  to  iNike  whaaten  bread  to  the  Talne  of  1/. ;  but  the  baker,  alanned  at  the  risk, 
rehired  aecmrity  for  the  payment,  ainoe,  had  the  bread  been  left  upon  his  handa,  he  could 
not  have  diaposed  of  ao  lai^  a  quantity  in  that  town,  notwithstanding  it  had  a  popula> 
lion  of  33,060  inhabitants. 

The  wheat  of  Eaaez  and  Kent  bears  a  higher  price  than  that  of  East  Lothian  and 
Berwickshire.  The  general  quality  of  Irish  wheal  is  about  sixteen  per  cent.,  and  that 
of  Scotland  eight  per  eent.,  inferior  to  that  of  England. 

If  we  except  the  Russian,  which  is  inferior,  the  wheat  of  the  Continent  is,  in  general, 
superior  to  English  wheat  by  five  per  cent :  hence  it  is  said  that  the  London  flour  is  in> 
ferior  (0  that  of  most  large  towns  on  the  Continent. 

4075^  Lar^  qmaniUiet  cftkig  gram,  of  a  stsperior  quality,  are  imported  ih>m  Dantzic  and 
other  porta  in  the  Baltic.  The  best  is  grown  in  Poland  and  Pomerania,  and  is  conveyed 
down  by  the  rivers,  in  large  barges  and  rafts,  from  the  interior  of  the  country.  The 
grain  is  beautifoUy  white,  hard,  and»thin-skinned,  and,  in  consequence  of  its  small  quan- 
tity of  bran,  it  yielda  a  larse  proportion  of  excellent  flour.  French  wheat  is,  in  general, 
anperior  to  that  of  England.  The  Italians  have  the  superiority  over4he  French  in  their 
wheaten  crops ;  and  perhaps  the  best  wheat -of  all  is  raised  in  Barbary  and  Egypt.  The 
Sicilian  is  the  finest  in  Europe :  it  is  of  two  kinds ;  one  is  a  long  grain,  much  larger  than 
English,  and  is  generally  boiled  whole,  as  a  substitute  for  barley  or  rice ;  the  other  is  an 
oval  soft  wheat,  yielding  a*flour  that  is  remarkably  white,  and  employed  only  in  msJcing 
Che  best  sort  of  bread,  biscuits,  pastry,  dec. ;  but,  from  gbvemment  restrictions,  very  lit 
tie  is  exported. 

It  is  said  that  a  very  hard  wheat  is  grown  at  Odessa,  that  contains  more  sugar  than 
the  French,  and  that  the  starch  in  it  diflfers  from  that  of  ordinary  wheat  flour  in  being  in 
more  transparent  grains,  resembling  gum,  and  absorbing  less  water ;  but  a  softer  wheat 
is  grown  at  the  same  fdaoe.  The  wheat  of  the  south  of  Europe  and  other  warm  cli- 
mates abounds  noore  in  gluten  than  that  of  more  northerly  countries,  and  consequently 
ia  more  nutritious ;  it  is  also  fitter  for  making  maccaroni  and  other  preparations  of  flour, 
where  a  Mutinous  quality  is  considered  as  an  excellence.  These  wheats  are  of  greater 
epeeifio  gravity,  harder,  and  more  difficult  to  grind,  than  the  wheat  of  England. 

«  Sir  R.  Dary  iiiaktts  Ae  foUowing  compulton : 


Stardi 
Gluten 


Btarek   * 
OUton  - 
Sagtur     • 
Gam 
Bnn 
Water    - 


Miiiktex  Wkeai, 
77 
10 


SieiiwH  Wheat. 
75 
SI 


Analjiit  of  Wheat  quoted  by  Dr.  P«reim: 


4070. 
bread, 
whkli 


71-49 

lOiW 

4-71 

16^ 


OfMM  Hard  WhMt, 
66*0 
14-5$ 

8-48 

4*90 

9*80 
1800 


iarbtru  Wheat, 


CMt«M  apftWheti 
Ot-00 

la-oo 

7-SO 

5*80 

ItO 

10-00 


Wheai  U  UMe  to  ttverai  dist«$e9,  which  affbct  the  floor  made  from  it,  aiid  muler  it  unfit  for  geoc 
The  principal  oi  theee  are  the  blight,  mildew,  and  smttt,  which  are  occasioned  br  microecopic  f«ngi 


^»^«  .v^..  tikemeelvea,  and  grow  upon  the  etems  and  eara,  deatroying  the  nntritire  priaci]Me«.  and  iatrodaeiag 
matter  of  a  deleterioue  kin£  The  farmer  ia  at  the  ntmoat  paina  to  keep  away  theee  Intmderi.  Wheat,  at 
well  at  aU  kSada  of  com,  ia  alto  very  liable  to  be  iigured  by  being  staoked  before  it  im  qvite  dry ;  in  wUck 
caae  it  will  heat  and  become  muaty  in  the  ridLS.  In  wet  harvesta  it  ii  eometimes  impoarible  to  i^et  it  eofli- 
dentlr  dried,  and  a  great  deal  of  com  ii  thns  often  spoiled.  It  ia  generally  reckoned  that  the  eweeteat  bread 
ia  made  from  wheat  threahed  oat  before  it  ia  atacked,  which  ahowa  the  iapoitaaoe  of  stndyinff  the  beet  modev 
of  preaerrinf  it. 

SuBSBCT.  2. — Barley. 

Afm.  This  grain  is  next  in  importance  to  wheat,  and  has  one  advantage  over  it,  that 
it  can  be  propagated  through  a  greater  range  of  climate,  bearing  heat,  cold,  and  drought 
better,  growmg  upon  lighter  soil,  and  coming  so  quickly  to^  maturity  that  the  short  sum- 
mers of  northern  countries,  which  are  not  sufficient  to  ripen  wheat,  are  yet  long  enough 
to  bring  barley  to  naatuiity.  In  LapUmd  it  is  sown  and  reaped  within  six  weeks.  In 
Spain  they  have  two  crops  in  one  year.  Its  native  country  is  not  known ;  but  it  has 
been  cultivated  from  the  earliest  antiquity  by  the  Egyptians.  It  was  much  in  use  among 
the  Romans,  and  formerly,  also,  as  a  bread  corn  in  England,  as  it  still  is  in  Westmore- 
aand,  Cumbetiand,  Wales,  and  Scotland ;  but  in  the  south  of  Britain  it  is  now  chiefly 
raised  for  malt. 

4G78.  BotamatM  and  agricuUwriata  enumerale  wumy  species  and.  varietus  of  harley;  but 
those  chiefly  cultivated  in  this  countiy  are, 

1.  Sfring  w  summer  harleyy  a,  fig.  %\0{Horieum  vulgare),  in  which  the  grains  are  dis- 
posed m  two^rows  on  the  ear,  one  on  each  side,  and  its  beard,  or  awns,  standing  erect. 
This  is  the  species  usually  cultivated  in  the  southern  and  eastern  districts  of  England 
and  Scotland:  its  husk  is  thin,  and  the  grains  large,  which  renders  it  favourable  for 
malting. 

%  WhOer  haflef^  hy  fig*  610  (ffMeiim  ketastieon,  Linn.).  In  this  the  grains  are  disposed 
apparently  in  six  rows,  but  in  foot  the  rows  are  only  double,  three  of  them  springing 
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tram  the  ume  poiDt.  It  is  enltivftted  cdiM;  in 
/'  the  Doith  of  England  and  in  Scotland,  beiB| 
'  X;^  mDchmore  hard;  than  spring  bariey,  andiipen- 
'  /  ing  earlier:  hencs  it  ia  better  adapted  for  cold 
'  and  higli  BiLUBllons,  sncb  as  (be  Higtilsnda  and 
north  of  Scotland,  where  KTarietjrorit  is  call- 
ed here,  and  in  Aberdeenshire  bigg.  Its  grain 
ia  smaller  and  rind  tbidier  tbsn  the  spring  bar- 
lej,  and  it  baa  leas  of  the  aaocbarine  piiociple 
than  those  kinds  of  barley  that  gruw  under  the 
inflaencesofamore  genial  sun;  itia.therefoie, 
less  proper  for  maU,  and  ia  going  out  of  uee  for 
that  purpose ;  but  it  makes  good  barter  l>read, 
and  ia  also  fit  for  the  dtstiUer.  It  appeals  that 
the  thiclijiess  of  the  skin  of  baiiey  increasea 
according  to  the  coldness  of  tiie  climate  in 
which  it  is  cultivated;  tbe  cuticle  ofNoriblk 
barlejr  being  thinner  than  that  of  the  apecies 
in  Berwickshire  or  East  Lothian :  jet  if  Noi- 
fblk  barle;  is  sown  in  Scotland  for  seTeral  aucceaaive  yeaiv,  its  catide  is  found  to  be- 
come thicker ;  but  the  diOerence  between  the  cuticle  in  spring  and  winter  bariej  de- 
pends upon  their  being  different  apectes. 

3.  Camnum,  or  long-tared  barley  (Hurdeum  dulUhon,  Linn,),  has  the  grains  arranged  ia 
two  rows,  and  is  known  b;  its  veiy  long  spike  or  ear,  and  tbe  awn  being  also  ver;  kng. 
Thta  is  cultivated  in  many  parts  of  England  and  Scotland,  and  ia  best  adapted  for  msK 
of  any  of  the  varietiea. 

Besides  these  there  are  many  other  varielies,  little  cultivated  here,  aa  tyrat,  or  ialtU- 
iart  barley,  notsii  barley,  thaawns  of  which  fall  off  whea  ripe,  Sibenen  barley,  cAcMJier 
barley,  &c. 

4079.  Barley  eontaim,  according  to  Einhoff,  in  100  parts,  volatile  matter,  6  37 ;  vege- 
table albumen,  I'lS;  saccharine  matter.  6  31 ;  mucilage,  463;  phoapbate  of  linie  with 
mucilage,  0-34 ;  gluten,  3'G3 ;  huak,  with  some  gluten  and  atarch,  739^  atarcb,  not  quite 
free  from  gluten,  67-18 ;  loss,  I42.  Sir  H.  Davy  found  Norfolk  barley  to  conUin  in  100 
parte,  atarcb,  79 ;  gluten,  S ;  aaccharine  matter.  7 ;  huak,  B, 

4080.  Dr.  Thormm  itaUt  that  the  gluten  of  barley  is  partially  soluble  in  cold  water, 
as  is  shown  in  tbe  steeping  of  barley  for  malting ;  but  it  coagulates  in  120°  or  130°,  and 
&lls  dow::  in  gray-coloured  flocks.  He  slso  extracted  from  the  husks  orbarlej  a  small 
qnantity  of  ai^y  matter,  oranasparaguagreen  colour,  and  taate  resembling  that  of  the 
tpiila  from  ra*  grain,  to  which,  no  doubt,  the  Savour  of  wbiakey  is  owing.  He  like- 
wise found  in  barley  aome  nitrate  of  soda  capable  of  crystsUizing. 

Barley  has  lesa  nutritious  matter  than  wheat,  and  this  is  differently  composed.  It  haa 
more  mucilage,  only  about  a  third  of  the  quantity  of  gluten,  and  as  much  sugar,  with 
nearly  the  same  projwrtion  of  starch. 

It  is  owing  to  the  larger  proportion  of  mucilage  contained  in  barley,  and  tbe  smaller 
quantity  of  gluten,  that  this  grain,  though  less  nutritive,  is  a  lighter  and  less  stimulatiDg 
RMdHiBD  wtieat;  and  hence  a  decoction  of  barley  ia  peculiarly  adapted  to  in  valid  a  whose 
digestive  powers  are  weak.  The  meal  of  the  bigg,  which  grows  on  the  mountain,  ia  more 
palatable  than  that  of  the  long-cerod  barley  from  a  rich  soil ;  and  the  bariey  cakea  made 
from  it  in  the  Highlands  are  particularly  sweet  and  delicate.  The  superior  flavour  of 
Highland  whiskey  ia  probably  owing,  in  a  groat  measure,  to  the  quality  of  the  grain. 

4081.  Thi  raptdtly  viith  ahick  barley  gemaiuUi  favauTi  itw  cmtoernon  into  majt;  bol 
from  this  circumstance,  it  ia  very  liable  to  commence  sprouting,  even  while  yet  in  the 
ear,  and  quite  ripe,  if  the  season  should  prove  very  wet,  yet  warm  and  genial ;  and  it  it 
scarcely  necessary  to  stale  that  this  injures  its  quality  for  bread. 

4083.  Pat  barley  is  barley  of  which  the  husk  or  outer  skin  only  haa  been  removed  by 
mill-stones ;  it  ia  used  for  making  broth. 

4083.  Pearl  barley  is  tbe  small  round  kernel  which  remains  alter  the  skiu  and  a  oob 
eiderable  portion  of  the  barley  have  been  ground  off.  For  this  purpose,  tbe  a|»ing  barler 
is  chosen ;  it  is  steamed  to  soften  tbe  akin,  dried,  and  passed  between  miU-stones  of  a 
peculiar  kind,  to  take  off  the  husk,  all  except  what  lies  in  the  deep  furrow  of  the  seed, 
and  which  is  the  cause  of  the  short  dark  line  to  be  seen  oo  pearl  barley.  The  Scoteb 
prarl  barley  ia  quite  round,  and  is  made  from  tbe  sort  called  bere,  or  bigg.  A  decoctioD 
of  pearl  barley  was  the  "  ptisan"of  ancient  medicine,  now  better  known  by  tbeitameol 
tarUy  water.  Besides  its  use  in  broth,  it  ia  sometimes  boiled  in  water,  and  eaten  aa  liM 
wiUtmilk. 

In  Holland,  pot  barley,  boiled  in  butter-milk  and  sweetened  with  treacle,  is  a  commcn 
mesa  for  children  and  servants. 

4084.  FaterU  barley,  now  much  used  for  making  barley  water  expeditioaaly,  ia  thB.pMi1 
barley  ground  to  flour. 
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As  pot  and  peail  baib^  are  extremsly  wholsMnne  and  nDtritiovs,  it  ie  to  be  refcotted 
>ha(  they  are  not  more  used  as  food  by  the  labouring  cluaes  in  England,  a*  they  are  is 
Scollaod,  Geimiay,  and  Holland. 

Sdiibot.  S. —  Oalt  [Amu  latha,  Linn.)- 

408fi.  7^  grain  yrefen  a  celi  cliniaii,  and  i«  One  of  tne  hardiest  of  all  the  cereal 
plants.  It  cannot  be  cultiTated  <n  the  aoQihem  parts  of  Gurape,  and  is  scarcely  teen 
aodth  of  Parts.  Gren  in  England,  its  produce  in  the  southern  districts  is  inferior  to  that 
of  the  nonhem,  and  still  more  to  that  of  Scotland.  It  has  this  adianCage,  that  it  will 
grow  whire  neither  wheal  nor  barley  will  duuriah,  and,  indeed,  on  an;  land,  rrom  the 
stiSeat  clays  to  erode  mossy  soils,  ifauHiciently  dry :  it  is  also  the  most  easily  cultiva- 
ted. Indeed,  if  it  can  be  ripened  before  the  frost  sets  in,  the  flavour  of  the  meal  is  su- 
perior when  the  climate  is  rather  bleak  and  soil  not  very  rich. 

It  dilffers  from  wheat  and  barley  in  the  form  of  the  ear.  It  is  not  a  spike  with  a  single 
rachis.  but  a  panicle,  resembling,  in  some  degree,  the  branches  of  a  pine,  from  the  grama 
hanging  with  their  open  extremities  downward ;  these  being  covered  by  the  chaff,  are 
defended  from  rain,  and  are  not  liable  to  some  diseases  incident  to  barley  snd  wheal. 

408S.  The  native  country  of  the  oat  is  unknown.  It  was  found  by  Lord  Anson  grow- 
ing wild  in  the  island  of  Juan  Fernandez :  a  kind  of  wildoal  is  indigenous  to  this  country, 
and  is  a  very  troublesome  weed,  from  which  it  may  originally  have  been  produced  by 
cultivation ;  but  the  best  varieties  now  in  use  have  been  introduced  from  abroad. 

4067.  TAc  tnott  eomnum  lorf  idAuA  Aiu  bttn  long  caltaatci  ken  it  Iht  vhite  oat  [fig.  SIl); 
but  the  best  variety  now  raised  in  Scotland  and  the  north  of 
England  is  the  piialo  oat,  which  was  accidentally  discovered 
some  years  ago,  in  Cumberland,  growing  npon  a  heap  of 
manure,  in  company  with  some  potatoes :  other  varieties  are 
the  common  fted  oal,  the  Poland,  (he  Dalck,  and  the  Taru- 
rian,  &c.  ;  all  probably  derived  from  one  parent  stock. 

4068.  An  anofyiu  of  oatt  by  Sir  H.  Davy  gave,  in  1000 
parts,  starch,  B4I;  glnten.  87 ;  saccharine  matter,  16.  From 
this  it  appears  that  there  is  less  nutritive  matter  in  oats  than 
any  other  cereal  f[rain ;  and  the  very  small  portion  of  sac- 
charine matter  which  it  contains  renders  it  unprofitable  for 
mall :  it  may,  notwithatanding,  be  fermented,  but  with  some 
difflenlty.  It  contains,  however,  more  glnten  than  barley,  * 
though  less  than  wheat;  and  experience  shows  that  it  is 
very  nutritive,  since  the  labouring  classes  in  Scotland,  Lan- 
cashire, Derbyshire,  and  in  some  other  parts  of  England  and 
Wales,  subsist  and  keep  up  their  strength  periectly  upon 
bread  and  other  preparations  made  from  it.  Many,  indeed, 
who  are  used  to  oaieo  bread,  prefer  it  to  every  other  kind. 
In  the  south  of  England  oats  are  not  employed  for  bread,  but  only  in  feeding  h 
with  whom  it  is  supposed  to  agree  better  than  any  other  species  of  grain. 

4089.  Oatmcalit  cooked  for  \jtman  fotdin  tner^  tcayt.  In  Scotland  it  forms  the  did) 
called  ;>iM^2  m  porridge,  the  universal  breakfast,  in  many  parts,  of  labouring  people  and 


children :  deprived  of  the  busks,  it  constitutes  griu,  or  groati,  much  usea  for  makipg 
oatmeal  gruel,  which  is  taken  both  as  food  and  medicinally.  The  advantage  of  (pits 
over  oatmeal  is,  that  the  fecuta,  or  starch,  of  which  the  meal,  or  farina,  of  tlie  oais  chiefly 
consists,  is  alone  extracted  by  the  boiling  water,  and  that  thus  none  of  (he  cuticle  which 
covers  il  is  mixed  with  the  gtae] ;  but  in  the  oatmeal,  this  thin  cuticle,  which  enclosea 
it  (not  the  husk  of  the  oat],  is  ground  up  with  the  meal,  and  gives  to  it  a  harsh  and 
rough  taste  -.  for,  although  the  gruel  made  of  oatmeal  may  be  strained,  still  a  quantity  of 
the  minute  fragments  of  the  cuticle  escape  through  the  strainer ;  whereas,  in  the  case 
of  grits,  this  cuticle  is  entirely  kept  back,  which  accounts  for  the  smooibness,  as  it  la 
termed,  of  grit  gruel.  Scotch  oatmeal  is  superior  to  Eugliab,  which  is  partly  owing  to 
the  superiority  of  the  grain  and  the  climate,  but  in  part  to  the  greater  care  employed  in 
its  cultivation.  In  Scotland,  also,  the  oats  are  dried  in  a  kiln  previous  to  grinding,  which 
gives  it  an  agreeable  flavour. 

SnartcT.  4. — Ryi. 

40(K>.  AlpteaentiyeCScca/icemilc,  Linn.)  is  very  little  employed  among  us  for  bread, 
and  ia  cultivated  ohiiafly  lo  be  eaten  by  tha  cattle  as  green  (odder  i  navertbeless,  rye 
bread  was  very  general  in  England  about  two  centories  ago,  and  is  still  used  as  the  food 
«f  the  peasantry  in  Russia,  northern  Germany,  some  parts  of  France,  and  great  part  of 
the  north  of  Europe. 

4091.  Ryt,  Mcordiog  to  Einhoff,  it  ampoied  of  albumen,  3-37 ;  moist  gluten,  9-48 ; 
meilase,  1109;  Man^,  ftl09;  saccharine  matter,  8-27;  husk,  038;  moisture,  S-43. 
nxia  uis  analyeia,  it  sHveais  that  rye  contains  more  glnten  than  any  other  grain  except 
Wheat,  and  tberefiire  abouhl  be  next  to  it  as  a  bread  corn. 

The  hmk  PMaeMea  an  aiomatic  and  slightly  acidulous  flavour,  which  renders  it  s|[tM 
SA 
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Ma  to  the  palate.  Tha  bras  ^mihl  oot,  thererore,  be  snlirelj  Mparated  ftom  Uto  looi 
for  if  Ili<j  gnua  be  gniand  fine  ind  diTeatetl  entire!;  or  ihe  hoak,  the  bread  will  be  de 
priced  of  much  or  its  pleasant  taste.  Rye  bread  ia,  oooaeqaeiiLly,  iDBde  of  coaree  Rodt, 
vhicfa,  togelher  wiib  its  dark  colour,  has  pnibably  giTen  riae  to  oiucb  of  the  dislike  to  il 
in  tbis  ooanlr;.  The  quanlitj  of  gluten  which  it  eontaina  acoounts  Tor  tbe  TacilitT  with 
which  it  may  be  fennented  into  spongy  hread,  which  is  not  the  case  with  oats  and  sons 
other  grains.  But  bread  made  of  il  very  soon  becomea  aour ;  indeed,  it.  QodargDe*  an 
acetous  fennentatiou  in  the  procesa  of  balling,  and  is  thought,  in  eonsequenoe,  to  liaTe 
a  gentle  action  on  the  bowels. 

Some  persons  express  regret  (hat  there  is  here  a  prejudice  against  lye  bread,  Moee 
the  gtain  thrivea  upon  poor  sandy  soils  on  which  whtat  would  scarcely  return  the  seed : 
this  ia  the  case  where  rye  is  eitensively  cultivated,  in  the  poor  sandy  laitd  on  theaouth 
coast  of  the  Baltic,  where  its  weight  of  com  is  nearly  as  great  as  that  grown  upon  good 
Und,  aad  it  is  produced  at  little  eipenae.  It  also  yields  a  large  quantity  of  alraw,  good 
for  Uiaiching. 

Id  some  farmers'  families,  household  bread  is  made  of  a  mixture  of  one  third  lye  and 
two  (hinls  wheaten  flour,  which  makes  a  sweeter  bread  than  that  made  aolely  of  wheat, 
and  is  preferred  to  any  other  by  those  who  are  in  the  habit  of  using  it.  llie  bread  is 
very  firm  and  aolid,  and  retains  its  juiciness  and  moisture  long,  being  alao  Tery  nu- 
tritious. -  For  this  purpose,  rye  is  sown  along  with  wheat,  under  the  appellatioa  of 
"meslio." 

cr  oAich  ryt  emltim,  though  lesa  than  barley, 
.  nto  beer  and  apirits ;  but  il  ia  much  inferior 
to  barley,  in  some  respe(^.s,  for  theae  purposes,  though  it  is  said  to  give  a  great  quantity 
of  spirit.  Unmalted  rye  meal  mixed  with  barley,  in  the  proportion  of  two  parts  of  the 
former  to  one  of  the  latter,  is  employed  in  Huljaud  for  the  distillation  of  Geneva,  It 
is  said  thai  the  essential  ail  which  rises  wilh  Ihe  apirit  has  a  peculiar  flavour,  and  it  is 
thought  that  this  residea  in  the  husk  ;  fur  the  black  bread  of  the  Ruaeians,  which  con- 
tains the  husk  gronnd  up  with  the  meal,  has  a  different  fiaTour  from  Ibe  fine  rye  bread 
made  of  rye  flour  only. 

t^Ui  argml,  ot  hcnrtd  tjk,  which  cmuUU  of  ■  fuD^oB*  labMnocfl  th«t  %um  in  it  DasuockKliy,  ■alusiBf  ftod 
defonill^  ibesnia;  and  tho  lOMU  pmlDHd  npoa  Iha  hvnftA  eouliBatioa  b^  UiHI»i««i  vn  ■»  TflTj  dtvad- 

_L , ..  k       ,    ^  publuhtit),  that  w  cu  Bftmly  n^Hfi  it*  wiauM  «itin  iKuihiatat  treei  thit  nantrj  h  k 

laiMlUii     ' 


40M.  Smi  (Oriss  Mttna,  Linn.)  u  a  fUnt  ofAiiatU  origtn,  and  has  llimed  the  cliief 
nf.SII.  food,  (hunlime  immemorial,  of  the  popnlnlion  of  India  and  the 

Chinese  empire.  It  is  cultivated  in  Europe,  but  chiefly  in  the 
aouthem  part,  requiring  a  warm  climate.  Il  ^rowi  extensively 
in  the  rich  meadows  of  Lombardy,  and  also  in  the  province  of 
Talencia  in  Spain ;  but  the  chief  countries  from  which  we  ob- 
tain this  grain  are  Camiina,  into  which  it  was  introdttced  in  ttw 
last  century,  and  the  East  Indies.  It  probably  nourishes  more 
h  fanman  beings  than  all  the  other  seeds  together. 

4096.  Conntm  rict  it  a  manh  plani,  and  the  land  where  it 
grows  requires  to  be  flooded  by  irrigation,  which  renders  the 
vicinity  of  rice  grounds  unhealthy,  giving  rise  to  marah  feveia. 
J  It  grows  very  rapidly,  and  its  cultivation  is  easy.  There  is, 
1  however,  a  variety  of  rice  in  Nepani,  in  India,  called  Hill  ria, 
cultivated  upon  the  slopes  of  hills,  where  it  can  receive  moisl- 
ure  only  occasionally ;  and  il  has  been  sojqMsed  that  thia  migbl 
in  time  ha  aodimated  in  England ;  bat  we  should  aot  thus  ot>- 
tain  il  at  a  cheaper  rate  than  that  at  which  it  is  now  imported. 
Rice,  in  ila  growth,  resembles  barley  more  than  any  other  cota 
plant,  rising  to  the  height  of  a  foot  and  a  half,  with  a  atalk  not 
unlike  Ihaiofbarley,  but  fuller  of  joints,  and  with  leaves  Teaao- 
bling  those  of  the  leek.  It  brancbes  out  into  ■averal  atema,  at 
the  top  of  which  Ibe  grain*  form  in  duatan.  Tha  gnioa  or 
■eeds  grow  on  a^arate  pedicle*,  whiob  spring  Jraa  the  Mibi 
atalk  {Jig.  619) ;  Bad)  griun  ia  lerminaM  by  an  awn  or  kMrd, 
'      '      ay^whaak.    Hie  wtaida  bead  terns  what 
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»  termed  by  boUniBta  a  spiked  penide,  that  is,  somethiiig  between  a  8|Mke  like  wbett, 
and  a  panicle  like  oats.  There  are  Tarioas  methods  of  cultivating  and  dressing  rioe 
practioed  in  dUTeient  countries :  the  ibUowing  is  the  mode  which  Captain  Basil  Hall 
observed  in  Carolina : 

Th«  ^min  ia  town  in  itnvt  \n  the  bottom  of  troadiMnftde  by  riowlftbour.  Th«M  ridceslio  abovt  wrmitMB 
inches  apwrt,.from  ccntiv  to  eeatre.  The  rice  it  pat  in  by  head  ahont  the  17th  of  Mereh,  genemUy  by  wooian. 
nnd  ie  sever  ecatteiedt  bat  CMt  ao  «s  to  fall  in  a  line.  By  meaoa  of  ioed^gatee,  the  water  ia  thenpezmitted 
to  flow  over  the  fielda,  and  to  remain  on  the  jfround  fiAeen  days,  at  the  depth  or  several  inches.  The  objeet 
of  thin  drenching  is  to  sprout  the  aeeds,  as  it  is  technically  called.  The  water  is  next  drawn  otf,  and  the 
groand  allowed  to  dnr,  until  the  rioe  has  risen  three  or  four  ioches.  This  reqairse  abont  a  aooth.  The  fields 
are  then  again  overflowed,  and  they  remain  anboMtyed  for  opward  of  a  rartnij^ht,  to  destroy  the  nass  and 
weeds.  These  processes  llnish  about  the  17th  of  May,  after  which  the  groand  u  allowed  to  remain  dry  till 
the  15th  of  July,  during  which  interval  it  is  repeatedly  hoed  to  remove  sneh  seeds  as  have  not  been  efTeetnally 
drowned,  and  also  to  loosen  the  soil.  The  water  is  then  fisr  the  last  tiam  intiodnced,  in  order  that  the  rioe 
may  be  brooght  to  matority ;  and  it  aotaalbr  lipene  while  standing  in  the  water.  The  harvest  commences 
about  the  end  of  August,  and  extends  into  October.  It  is  all  cut  by  the  male  slares,  who  use  a  sioUe,  while 
the  women  make  it  up  in  bandies. 

4004.  Fran  the  pedicles  the  riee  most  be  separated  by  a  hand*flail,  as  no  machinery  has  yet  been  devised 
for  effecting  this  poipoee.    The  next  process  is  to  detach  the  outer  hask,  which  clings  te  the  grain  with  great 

Srtinacity.  This  is  done  by  passing  the  rice  between  a  pair  of  millstones  rsmored  to  a  considemble  distance 
rni  each  other.  The  inner  coat  or  film,  which  envelopes  the  grain,  is  removed  by  trituration  in  mortan  under 
pestles  weighing  from  t50  to  800  lbs.  These  pestles  oonstst  of  upright  bars  Mod  with  inms,  which,  being 
raised  up  by  the  maehineiy  to  the  height  of  several  feet,  are  allowed  to  fall  down  npon  the  rice,  the  particles 
of  whicli  are  thus  rubbed  against  one  another  till  the  film  is  removed.  It  is  now  thorooghly  winnowed,  and 
being  packed  in  casks  holding  about  600  lbs.  each,  is  read^  for  distribution  over  all  parts  of  the  world.  Each 
plantation  has  a  mill.  Though  rice  is  now  so  largely  cultivated  in  Carolina  that  it  constitotes  the  ehief  wrod- 
•oe,  the  swnmpy  land  being  well  suited  to  it,  it  is  not  used  so  much  for  fixid  in  America  as  maize  and  wheat, 
and  it  is  mostly  raised  for  exportation,  the  Carolina  rioe  beinr  found  eaperior  te  every  other.  The  cultivation 
of  4t  is  the  moat  unhealthy  work  in  which  the  slaves  of  Carolina  are  employed.  They  are  obliged  frequently 
i»  stand  ankle-deep  ia  the  mud,  with  their  bare  heads  exposed  to  the  fierce  rays  of  the  sun.  The  oonaequenee 
is,  that  nambeiB  smk  aader  it  a:nd  die.  This  causes  a  constant  diminution  of  the  slaves,  which  the  proprietors 
axe  obliged  to  sapply  by  impoctationa  from  tiis  other  atatea  of  North  Anmrica.  At  the  unhealthy  season,  when 
tne  harvest  commences,  all  the  white  proprietors  leave  the  spot,  and  go  to  higher  groand,  or  to  the  north. 

4097.  Rice  in  the  native  rough  state,  with  the  busk  on»  is  called  paddy^  both  in  India  and 
America ;  and  it  will  keep  better,  and  for  a  much  longer  time,  in  this  state  than  after  the 
busk  has  been  removed ;  besides  which,  prepared  rice  is  apt  to  become  dirtj  from  rub- 
bing about  ia  the  carriage  on  board  ship,  and  in  the  warehouses.  These  facts  recently 
suggested  to  some  enterprising  capitalists  to  bring  it  to  England  in  the  shape  of  paddy, 
and  then  to  detaeb  the  husk.  The  experiment  has  been  completely  snccessftil,  and  such 
rice  may  now  be  had  in  London,  of  Messrs.  Lucas  and  Ewbank,  as  fresh  in  taste  and 
appearance  as  any  in  Carolina.    Paddy  pays  less  duly  than  shelled  rice. 

4098.  Rice  emuisu  almost  entirely  of  starch  or  farina,  with  little  or  no  gluten,  and  no 
ready-formed  sugar ;  hence  its  nutritive  qualitiCiB  are  very  much  inferior  to  wheat, 
though  it  is  light  and  wholesome.  Dr.  Paris  observes  that  rice  is  not  much  disposed 
to  acescency  or  fermentation,  and  famishes  a  wholesome  aliment  when  mixed  with 
other  food ;  but  if  taken  lo  large  quantities  by  itself,  from  its  low  degree  of  stimulant 
properties  it  is  apt  to  remain  for  a  length  of  time  in  the  stomach  ;  and  this  effect  is 
greatly  increased  by  protracted  boiling.  When  the  stomach  is  in  a  state  of  relaxation 
or  debility,  it  ought  not  to  be  taken  without  condiment ;  it  is  for  this  reason  found  ne- 
cessary, in  the  warmer  climates,  to  conjoin  with  it  a  considerable  quantity  of  warm 
spices. 

Rice,  however,  with  proper  management  in  cooking  it,  forms  a  veiy  valuable  and 
ebeap  addition  to  our  farinaceous  food  ;  and  in  years  of  scarcity  has  been  found  emi- 
nently useful  in  lessening  the  consumption  of  flour.  When  boiled,  it  should  be  so  managed 
that  the  grains,  though  soft,  should  be  as  little  broken  and  as  diy  as  possible ;  the  water 
in  which  it  is  dressed  should  only  simmer,  and  not  boil  hard.  .  Very  little  water  should 
be  used,  as  the  grains  absorb  a  great  deal,  and  consequently  swell  much ;  and  if  they 
take  up  too  much  at  first,  it  is  difficult  to  get  rid  of  it.  Baking  it  in  puddings  is  the  best 
vnode  of  preparing  it. 

4099.  There  are  mainf  varieties  of  rice  produced,  probably,  by  the  difference  of  climate 
and  culture.  The  rice  exported  from  Bengsd  is  chiefly  of  the  species  denominated  cargo 
rice ;  it  is  of  a  coarse  reddish-brown  cast,  but  peculiarly  sweet  and  large  grained ;  it  does 
not  readily  separate  from  the  husk,  but  it  is  preferred  by  the  natives  to  all  the  others. 
Po/na  riee  is  more  esteemed  in  Europe,  and  is  of  very  superior  quality;  it  is  small  graii^ 
ed,  rather  long  and  wiry,  and  is  remarkably  white.  HiUrice  is  not  imported.  The  Car- 
olina rice  is  considered  as  the  best,  and  is  likewise  the  dearest  in  London,  as  it  pays  a 
much  higher  duty  than  the  East  Indian  Rice. 

SussscT.  6. — Maize^  or  Indian  Com  {Zea  Mays,  Lian.). 

4100.  TU#,  the  nobUH  of  the  cereal  grasses,  was  Icmnd  native  in  America  when  that 
country  was  discovered ;  and  it  now  constitutes  the  bread  com  of  North  America*  BdcoE. 
ioo,  and  a  great  part  of  Africa.  It  is  not  indigenous  in  any  pan  of  Europe,  but  is 
generally  cultivated  in  the  southern  and  eastern  part  of  the  Continent  as  bread  can. 
having  acquired  the  name  of  BU  is  Twrquist  or  Titrke^f  com,  from  hs  being  presumed  ta 
have  been  introduced  from  the  Levant  by  the  Mohammedans  after  their  conqneat  cf 
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Gonstantinoi^e.    It  is  nearly  as  extensiyely  used  for  the  support  of  man  as  riee,  ba 
there  are  great  differenees  of  opinion  as  to  its  merits. 

4101.  It  is  said  to  contain  very  little  gluten  and  sugar  ready  formed,  and  hence  it  it 
asserted  that  its  nutritive  power  must  be  small ;  and  it  oertaikily  cannot  be  fermented 
into  gopd  bread  without  an  addition  of  wheat  flour :  and  yet  the  people  who  live  upon  it 
are  as  strong  and  healthy  as  any,  and  horses  and  other  domestic  animals  feed  well 
upon  it.  The  American  and  West  Indian  labourers  think  no  bread  so  strengthening  as 
that  which  is  made  of  Indian  corn ;  and  the  athletic  peasantry  of  the  Tyrol  sufficiently 
demonstrate  its  wholesomeness. 

4103.  The  American  are  the  largest  varieties ;  one  is  generally  four  or  five  feet  high. 
Fig.  613.  hut  sometimes  acquires  the  height  of  seven  or  ten  feet  in  favourable  situa- 
tions, and  has  been  seen  even  fourteen  feet  high.  Its  spike  or  ear,  called 
the  cob  (Jig.  613),  containing  the  seeds,  is  eight  or  ten  inches  in  length,  and 
five  or  six  in  cireuroference.  A  second  smaller  variety  is  cultivated  in 
Spain,  Portugal,  and  Lombardy,  and  partially  in  France,  forming  a  princi- 
pal food  on  all  the  shores  of  the  Mediterranean.  These  two  varieties  will 
not  come  to  maturity  in  England ;  but  a  third  sort,  still  smaller,  will  npen 
here  in  ordinary  seasons,  and,  it  is  supposed,  might  be  cultivated,  its  growth 
being  so  rapid  that  it  escapes  the  frost  of  spring  and  autumn.  This  last  is 
partially  used  in  America  and  Germany  for  making  malt  and  feeding  ani- 
mals. 

4103.  Cobbett  spoke  highly  in  its  praise,  but  he  was  probably  too  enthu- 
siastic ;  and,  upon  the  whole,  our  piummers  are  scarcely  warm  enough  for 
iCs  successful  cultivation.  In  America,  the  tender  young  ears,  in  their  milky 
state,  are  roasted,  and  eaten  with  butter  and  salt  as  a  delicacy,  or  boiled  with 
meat.  When  green,  they  are  pickled  as  cucumbers ;  dried,  they  keep  all 
the  year.  When  the  grains  are  ripe,  the  skin  is  taken  off,  and  the  farina- 
ceous part  is  boiled  whole,  or  ground  into  meal,  and  made  into  puddings 
or  cakes. 

4104.  The  meait  or  jlour,  is  inferior  to  that  of  wheat,  but  mixed  with  it  makes  good 
bread ;  it  is  seldom  used  alone.  In  Brabant  it  forms  the  ordinary  food  of  the  peasants, 
fried  with  fat  bacon.  The  tops,  when  dried,  serve  as  fodder  for  horses,  cattle,  and 
sheep  ;  and  the  stalks  afford  a  sweet  juice,  from  which  the  Indians  of  America  make  a 
variety  of  fermented  liquors.  The  cob,  after  the  seeds  are  taken  off,  is  used  as  fuel, 
makes  excellent  corks,  and  forms,  when  bruised,  a  useful  kind  of  chaff  for  stuffing  mat- 
tresses or  other  purposes.    Maize  is  far  more  productive  than  any  other  grain. 

SuBSBCT.  7. — Millet. 

4105.  Millet  (Panicum  Sorghum^  Linn.)  is  the  smallest  seeded  of  the  com  plarUs,  being  a 
true  grass,  but  the  number  of  the  seeds  m  each  ear  makes  up  for  their  size.  It  grows 
in  sandy  soils  that  will  not  do  for  the  cultivation  of  many  other  kinds  of  ^grain,  and  forms 
the  chief  sustenance  in  the  arid  districts  of  Arabia,  Syria,  Nubia,  and  parts  of  India. 
Tlier-e  are  several  kinds  of  millet. 

1.  Great  Indian  millet,  or  Italian  millet  (Sitaria  Italica).  This  is  cultivated  in  Egypt 
and  Nubia,  where  it  is  called  dhourra,  and  is  used  as  human  food,  as  well  as  for  the  fer- 
mentation of  beer.  It  will  grow  on  poor  soils,  and  is  extremely  productive.  It  has 
been  introduced  into  Italy,  where  they  make  a  coarse  bread  from  it,  and  it  is  also  eat- 

filoyed  in  pastry  and  puddings ;  they  also  use  it  for  feeding  horses  and  domestic  fowls, 
t  is  the  largest  variety,  growing  to  the  height  of  six  feet ;  but  it  requires  a  warm  cli- 
mate, and  will  not  ripen  in  this  country.  A  yellow  variety,  called  golden-coloured  mil- 
let {Sorghum  saccharatum),  is  sold  in  the  grocers*  shops  for  making  puddings,  and  is 
very  delicate  and  wholesome. 

3.  German  millet  {Sitaria  Germanica,  Linn.)  is  cultivated  for  bread  in  some  of  the 
northern  countries  of  Europe. 

3.  Common  millet  {Panicum  miliaceum,  Linn.)  is  the  variety  usually  cultivated  in  Eng- 
land. There  are  two  kinds,  the  brown  and  the  yellow.  The  first  is  sometimes  used  ai 
a  substitute  for  saga 

4.  Polish  millet  {Panicum  sanguinalis,  Linn.)  grows  abundantly  in  Poland,  and  is  a  na- 
tive of  England,  but  is  not  common.  When  it  is  cultivated,  it  is  employed  as  a  substi- 
tute for  rice  and  sago,  or  for  puddings. 

SdBSEOT.  8. — Buckwheat  {Polygonum  Fagopyrum,  Linn.). 

4106.  This  plant  does  not  properly  belong  to  the  class  of  the  cerealia,  notwithstand- 
ing its  name,  which,  though  En^ish,  is  taken  from  the  German  beuhwaizen,  beecb- 
wheat,  from  the  resemMance  which  the  seeds  bear  to  beech-mast.  Its  leaves  nearl> 
resemble  those  of  the  ivy ;  its  flowers  are  poiplish,  and  the  seeds  are  triangular  and  of 
a  brownish-black  cohnir.  It  is  not  cuItiTated  in  England  as  human  food,  but  it  is  raised 
partially  in  Norfolk,  and  cut,  when  green,  as  fodder  for  cattle.  Nevertl^less,  it  is  em* 
nloyed  as  a  valuable  bread  com  on  the  Continent,  and  in  some  other  parts  of  tfao  world. 
ft  contains  some  gluten  and  starch,  though  much  less  than  wheat,  and,  consequently,  it 
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Ml  not  to  natritive ;  bat  it  has  more  ragar  than  even  bariey,  and  the  cakes  made  from  il 
are  sweet  and  agreeable. 

4107.  It  t«  much  u$ed  a*  food  in  Saxony,  Ukraine,  Silena,  and  some  parts  of  France, 
not  only  bj  the  peasantry,  but  by  the  wealthier  dasses.  The  mode  of  dressing  it  ia 
generally  by  boiling  as  pottage  or  puddings,  or  in  tarts.  In  Tuscany  it  is  mixed  with 
barley,  and  made  into  bread,  which  is  very  nutritive.  It  is  also  used  in  North  America. 
From  the  large  quantity  of  sugar  which  it  contains,  it  is  employed  in  brewing ;  and  a 
spirit  is  distilled  from  it  a  good  deal  resembling  French  brandy  in  flavour ;  it  is  said  to 
be  employed  in  the  goldenwaaser  of  Dantzic,  and  even  by  the  gin  distillers  in  England, 
who  import  it  from  Holland.  Some  are  of  opinion  that  its  cultivation  is  too  much  neg- 
lected in  England,  as  it  grows  upon  very  poor  sandy  soils,  even  enriching  them,  and 
preparing  them  to  receive  other  grains.  Its  growth  is  rapid,  though  it  is  a  tender  plant, 
and  is  easily  destroyed  by  cold,  being  originally  a  native  of  the  south  of  Europe.  It  is 
excellent  for  fattening  pigs  and  poultiy,  and  pheasants  are  particularly  fond  of  it.  Cows 
feed  greedily  upon  it,  and  it  communicates  to  their  milk  a  great  richness  and  an  excel- 
lent flavour. 

SuBsscT.  9. — Pease  and  Beans. 

4106.  Formerly  these  varieties  of  pulse  were  much  used  by  the  peasantry  of  England 
for  bread  ;  but  since  the  almost  universal  adoption  of  wheaten  bread,  they  are  very  little 
employed  for  this  purpose.  Independently  of  their  use  as  garden  vegetables  (for  which 
see  Book  Y II.,  Chap.  YIII.),  beans  are  only  given  to  cattle  as  a  strengthening  food  Pease 
are  sometimes  ground  with  meal,  which  is  never  made  into  bread  alone,  hut  mi^ed  with 
the  flour  of  wheat ;  and  if  millers  be  not  much  belied,  it  is  said  that,  when  pea-meal  is 
ground  fine  and  properly  bolted,  it  is  ^roetimes  used  for  adulterating  wheat  flour. 

Sect.  II. — ^pbepaiation  or  flour  fbom  osaiit. 
^  SuBSKCT.  1. — Description  of  Grain. 

4109.  Having  described  the  various  cereal  plants  which  are  cultivated. as  food,  we 
shall  now  call  the  reader's  attention  more  particularly  to  those  seeds  from  which  the 
material  of  bread  is  usually  obtained. 

4110.  The  seeds  of  the  com  planU,  commonly  termed  ^otfi,  are  covered  by  a  skin,  or 
husk,  called  by  botanists  the  testa.  The  whole  of  what  is  enclosed  is  the  farina,  or  meal, 
from  which  we  derive  the  adjective /annu^ecnw,  applied  to  all  vegetables  that  possess  a 
similar  sobsunce.  The  farina  of  the  grain  is  that  part  alone  of  which  bread  is  grner- 
alJy  made ;  the  hdsks  or  bran  being  seldom  employed  except  for  feeding  cattle,  poultry, 
6ui. ;  sometimes,  indeed,  a  portion  of  it  is  ground  up  with  the  meal,  but  we  shall  now 
consider  the  meal  and  the  husks  separately. 

4111.  When  toe  examine  a  grain  of  tokeat,  we  find  that  it  is  enclosed  in  a  husk  which 
is  covered  by  minute  chafiy  scales ;  and  on  one  side  of  the  grain  may  be  ob-  pig.  eu. 
served  a  groove,  which,  when  the  plant  is  growing,  is  turned  towards  the 
central  axis  of  the  ear,  called  by  botanists  the  rachis.  The  husk  iteelf  ia  a 
membranous  sohstance  investing  the  seed  closely,  but  which  may  be  readily 
pulled  ofi"  after  the  grain  has  been  soaked  in  warm  water ;  and  this,  when 
ground  ofl^by  the  mill,  constitutes  the  bran.  Immediately  beneath  this  exte- 
rior covering  is  the  part  of  the  farinaceous, matter  which  aflTords  the  coarsest 
flour,  called  poilard;  it  is  soft  to  the  touch,  of  rather  a  darkish  colour,  not 
very  easily  reduced  to  an  impalpable  powder,  and  of  a  sweetish  taste.  It  constitute 
about  one  half  of  the  farina,  and  enters  into  the  composition  of  brown  bread.  Under 
neath  this  lies  what  is  termed  by  the  millers  the  kernel,  or  heart  of  the  wheat,  which  is 
a  hard,  whitish,  and  almost  pellucid  substance.  This  part  is  readily  reduced  to  an  im- 
palpable powder,  and  it  alone  constitutes  the  fine  vkife  flour.  The  internal  part  of  wheat 
varies  in  its  hardness  in  difilerent  countries ;  when  the  Spanish  wheat  was  introduced 
into  the  English  market,  a  difiSculty  was  experienced  in  grinding  it,  tnm  the  extreme 
hardness  of  the  grains.  This  distinction  of  qualities  is  not  observed  in  the  other  grains, 
as  in  them  the  whole  of  the  farinaceous> matter  is  of  a  uniform  quality.  Ihe  flour  or 
ground  farina  of  wheat  is  therefore  subjected  to  processes  not  necessary  for  the  rest,  in 
which  it  is  sufficient  to  separate  the  husk  bmised  by  grinding  from  the  meal.  The  husk 
of  barley,  when  dry,  is  very  firmly  attached  to  the  kernel,  and  does  not  separate  easily 
in  grinding,  and  a  good  deal  of  it  generally  remains  in  the  meal,  which  is  one  of  the 
causes  of  the  huskiness  of  barley  bread ;  when  the  meal  is  ground  rery  fine,  this  is  less 
apparent.  The  husk  of  oaU  and  of  rice  separate  easily  and  entirely ;  oatmeal  and  rice 
are  therefore  quite  free  from  the  husk. 

ScBSKCT.  2. — Cleaning  Com  previous  to  grinding.  \ 

4112.  Com  frequently  contains  impurities  which,  if  ground  up  with  the  flour,  injure  its 
qualities.  These  consist  of  more  or  less,  in  some  cases,  of  the  smut-ball,  mildew,  and 
substances  produced  by  other  diseases  to  which  com  is  liable ;  w  it  may  be  composed 
ol  sand,  earth,  grains  partially  destroyed  by  insects,  dtc 
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It  is  cleaned  from  sand  or  any  otlier  foreigir  matter  by  patting  it  into  a  refotrkif  M 
low  cylinder  made  of  wire  cloth.  From  that  it  passes  into  the  screen  for  the  purpose 
of  eatting  off  the  fine  fleecy  down  which  is  Ibond  at  the  rough  end  of  the  grain,  as  it  it 
named  by  the  millers.  The  screen  is  a  cylinder  of  sheet  iron  punched  full  of  holes  from 
tin  ontside,  the  burr  pointing  inward  like  a  grater.  Within  this  is  another  cjriiodsi 
baring  the  holes  punched  outward  from  the  inside ;  consequently,  the  two  burrs  point 
towards  each  other.  The  space  between  the  two  is  about  five  eighths  of  an  inch  wide, 
and  in  this  apace  is  the  com.  By  the  action  of  the  burrs  during  the  rotation  of  the  cyl- 
inder, the  round  end  of  the  grain  is  rasped  off,  and  it  falls  out  through  the  holes.  The 
next  deaasing  process  is  by  the  joggUnffMerutumndfiau  ,*  this  screen  has  a  wire  bottom, 
and  is  pot  into  a  jogging  motion  by  the  mUl ;  the  corn  is  completely  sifted  by  this,  and 
the  fans  blow  off  any  dirt  that  may  adhere. 

Various  machines  have  been  oontriTed  lor  cleaning  com  completely,  but  the  most  eA 
leotual  seems  to  be  one  for  which  a  patent  has  been  lately  obtained  by  Mr.  Herbert,  who 
calls  it  a  **  scouring,  washings  and  separating  machine."  The  grain  to  be  cleaned  is 
mixed  with  some  sharp  sand,  very  well  washed  and  sifted,  so  as  to  consist  only  of  par 
tides  from  a  sixteenth  to  a  thirtieth  of  an  inch  in  diameter,  in  the  proportion  of  five 
shovels  full  of  grain  to  one  of  sand,  the  latter  in  a  wet  state.  The  whole  is  then  put 
into  the  scouring  cylinder,  which  is  turned  round  for  a  few  minutes,  that  the  angles  of 
the  sand  may  rub  off  the  impurities  from  the  grain ;  after  this  the  grain  is  transferred  to  a 
large  ^ieve  working  under  water,  by  which  the  sand  is  completely  separated  again  from 
the  grain  that -has  been  cleared.  The  sand  falls  through  the  sieve,  and  the  bad  grain 
floats  to  the  top. 

«  SoBSBCT.  S,-^Ghrinding  and  drc§9ing  ike  FUmr, 

4113.  MilUfor  grinding  com  into  nual  or  flour  are  of  a  variety  of  constmctions.  We 
have,  in  our  **  history  of  bread,"  described  the  ancient  Roman  hand-mill,  still  used  in 
many  parts  of  the  world. 

4114.  The  orOnory  com  miUo  in  the  present  day  are  driven  either  by  water,  wind,  or 

steam,  llie  first  two  powers  appear  to  hare  been  known  to 
the  ancients ;  the  latter  is  a  modern  invention.  Whatever  be 
the  nature  of  the  moving  power,  the  grinding  apparatus  is  the 
same.  It  consists  of  two  circular  stones,  placed  very  near 
each  other  {fig.  616),  the  tower  one,  a,  fixed,  and  the  upper 
one,  6,  revdving ;  the  grain  being  crushed  and  ground  be- 
tween them.  The  upper  or  grinding  surface  of  the  nether 
millstone  is  a  little  convex,  as  is  shown  in  the  annexed  wood- 
cut ;  and  the  lower  or  grinding  surface  of  the  upper  stone  is  a  little  more  concave,  so 
that  the  two  stones  are  a  little  farther  from  eaob  other  in  the  middle  than  at  the  edges. 
The  corn  to  be  ground  is  put  into  a  hopper,  e,  above  the  millstones,  and  it  falls  down 
through  a  hole  in  the  upper  one  into  the  space  between  the  two.  By  this  means  the 
ccurn  is,  at  its  first  entrance  between  the  millstones,  only  braised ;  but,  as  it  goes  farther 
towards  the  circumference  or  edge,  it  is  cut  smaller  and  smaller,  and  at  last  final^ 
ground ;  when  it  flies  out  from  the  stones,  by  virtue  of  what  is  termed  the  cenhifuga. 
force,  and  is  received  into  a  circular  tray  or  other  vessd.  In  order  to  grind  tbe  com 
both  millstones  have  tbdr  grinding  surfaces  out  into  grooves  or  cbannds.  When  these 
furrows  become  blunt  by  wearing,  the  stones  are  new  dressed  with  a  chisel  The  mill- 
stones require  to  be  of  very  hard  stone,  not  to  wear  away  soon :  when  they  are  of  too 
soft  a  material,  there  is  not  only  the  inconvenience  attending  wearing,  but  the  sand 
formed  from  the  stone  mixes  with  the  flour. 

Previously  to  the  wheat  being  ground  in  the  mill,  it  is  dried  to  a  certain  degree  in  a 
kiln  by  spreading  it  on  a  perforated  tile  floor. 

41  Ifi.  Bcfort  we  treat  of  domestic  grinding,  it  is  proper  that  we  should  describe  tlie  va- 
rious sorts  of  flour  as  they  are  usually  prepared,  as  well  as  the  principle  upon  which  the 
distinction  of  the  various  qualities  of  coarseness  and  fineness  of  bread  in  common  use  is 
founded. 

4116.  It  VMM  formerly  the  euetomfor  the  baker  to  purchase  the  wheat  and  give  it  to  the 
miller  to  grind.  The  miller  separated  it  into  three  parts;  flour,  pollard,  and  bran.  The 
bran  was  the  outside  of  the  grain ;  it  was  not  used  for  human  food,  but  only  given  to 
horses.  Tbe  poUard  vras  the  portion  of  the  grain  next  the  hudc,  as  described  above ; 
and  the  flour,  at  an  average,  amounted  to  three  fourths  of  the  grain.  But  by  insensible 
degrees  the  manufacture  of  bread  became  separated  into  two  distinct  emplcyments ; 
that  of  the  mealroan,  who  bought  the  wheat  and  ground  the  flour,  and  that  of  the  baker, 
who  converted  it  into  bread.  This  led  to  greater  variety  of  sorts  in  the  manufacture 
of  flour,  in  order  to  suit  the  tastes  of  different  customers ;  at  present  the  following  is 
the  practice  of  the  miller  : 

4117.  After  the  com  is  groand,  the  separation  usually  made  for  the  bakers  is  as  follows . 
When,  as  formeriy,  it  was  intended  merely  to  separate  the  husk  from  the  meal  of  wheat 
as  is  the  case  in  barley  and  oats,  a  sieve  only  was  used,  and  only  one  quality  of  meal  wa 
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mpared.  Bat  as  we  bare  stateil  that  in  wheat  there  are  two  kinds  of  ftrina,  the  eeame 
immeiliately  under  the  skin  of  the  grain,  and  the  interior  white  part  in  the  centre,  means 
have  been  devised  for  separating  these  also  from  each  other.  Instead  of  a  common 
sieve,  a  cylinder  of  wire-work  is  employed  for  sifling  or  dressing,  as  it  is  called,  and 
this  is  placed  sloping  so  as  to  incline  about  40^  to  the  horizon.  This  cylinder  has  like* 
wise  the  wires  in  the  upper  half  closer  together  than  in  the  lower  half,  so  that  only  the 
finer  parts  of  the  Hour  can  go  through  the  first,  and  not  through  the  second.  The  cylin- 
der does  not  turn  round,  but,  instead  of  that,  hair  brushes  are  made  to  revolve  inside, 
and,  by  rubbing  against  the  wires,  force  the  flour  through.  When  the  whole  meal  or 
produce  of  the  grinding  is  put  into  this  wire  cylinder  or  dressing  machine,  the  very  finest 
part  of  the  flour  goes  through  the  closest  wire- work,  which  has  sixty-four  wires  to  an 
inch,  into  a  binn  below,  and  constitutes  the  finest  or  best  flour  used  for  pastry,  and  is 
known  by  the  name  o(  Htrtfordskirs  wkUes.  What  is  too  coarse  for  that  is  called  mid- 
dlingSf  and  falls  through  the  next  or  more  open  wire-work  into  another  binn,  leaving  the 
bran  and  pollard  to  fall  out  at  the  bottoni.  The  middlings  are  sometimes  used  for  house- 
4ko]d  liread,  but  it  is  occasionally  reground  in  the  mill,  the  stones  being  set  closer  than  at 
first ;  this,  in  like  manner,  is  then  passed  through  another  dressing  machine,  called  the 
bolting  cloth,  which  separates  a  portion  of  flour  called  Mtconda,  What  remains,  consist- 
ing of  bran  and  pollard,  is  put  into  the  clearing  off  machine,  which  is  a  coarse  wire  cyl- 
inder, and  by  it  the  brand  is  separated  from  the  pollard,  the  latter  beihg  used  for  s^a  bis- 
cuits and  gingerbread,  and  for  fattening  hogs  and  poultry.  A  quarter  of  wheat,  or  thirty- 
two  pecks,  yields,  in  the  London  mills,  38 1  flour,  8  pollard,  and  \%  of  bran ;  the  bulk 
being  doubled  by  the  grinding  into  flour.  It  is  obvious  from  this  enumeration,  that  so 
many  varieties  of  flour,  formed  by  the  dressing,  aflTord  the  miller  and  the  baker  more 
opportunities  of  dealing  unfairly  than  if  there  were  fewer  kinds. 

4118.  Thut  poriaus  ^ualuies  are  employed  for  different  purposes.  The  best  and  wkUest 
wheaten  bread  ought  to  be  made  from  the  finest  and  whitest  flour,  called  flrsts,  obtained 
from  the  first  grinding. 

4119.  Ordinary  bread  is  usually  made  from  a  mixture  of  firsts  and  seconds ;  but  proba- 
bly too  often  from  a  large  proportion  of  the  latter. 

4120.  The  best  brown  bread  is  made  of  what  is  called  vohde  meal^  or  grisi  flour ^  that  is,. 
meal  or  flour  which  has  had  only  the  bran  taken  from  it,  the  pollard  and  the  fine  floor 
being  ground  up  together.  This  flour  can  only  be  had  by  those  who  purchase  their  own 
wheat,  and  either  grind  it  at  home  or  send  it  to  the  mill.  The  expense  of  the  latter  is 
U.  td,  or  2s.  per  sack,  and  the  bran  is  sent  home  Ss  well  as  the  flour ;  and  one  of  the 
advantages  of  private  or  domestic  grinding  is,  that  the  flour  may  be  dressed  in  any  man- 
ner that  may  be  wished,  without  trusting  to  the  miller.  A  bushel  of  wheat  produces 
OOJ  lbs.  of  meal  and  bran,  U  lb.  being  lost  in  dust.  A  sack  of  wheat  weighs  240  lbs. ; 
and  this  produces  from  178  to  190  lbs.  of  floor,  together  with  from  40  to  45  lbs.  of  bran ; 
some  mix  with  the  grist  flour  a  little  firsts  or  seconds.  For  an  inferior  brown  breads 
some  mix  one  fifth  of  pollard  with  the  grist  flour ;  and  the  common  brown  bread  of  the 
farmhouses  is  made  from  country  household  flour,  or  wheat,  of  which  the  bran  is  re- 
tained in  the  meal,  being  ground  down  extremely  fine.  This  bread  is  considered  as 
possessing,  for  some  constitutions,  a  laxative  quality. 

4121.  VoausHc  mills  are  sometimes  employed  to  grind  corn,  either  in  cases  where  a 
public  mill  is  not  accessible,  or  where  it  is  wished  to  take  certain  means  of  preventing 
the  possibility  of  any  adulteration  of  the  floor.  Various  contrivances  have  been  made 
for  this  purpose ;  and  it  may  be  proper  to  state  what  they  are  capable  of  efiecting  in  gen- 
eral 

The  grinding  of  oats  and  barley  is  easy ;  and  there  is  no  difllcoHy  in  sepArating  the 
nusks  from  the  meal  by  the  sieve ;  but  the  grinding  of  wheat,  and  the  separation  of  the 
flour  into  the  diflTerent  sorts,  is  much  more  difficult ;  and  it  is  scarcely  possible  to  efi*ect 
this  in  a  private  family  so  perfectly  as  it  is  perfonned  by  the  skilful  miller. 

Whether  all  the  popular  charges  against  the  millers  and  bakers,  of  adulterating  floor, 
are  true  or  false,  we  do  not  take  upon  ourselves  to  determine ;  but  the  main  object  pro- 
Dosed  by  the  use  of  domestic  mills,  namely,  to  secure  an  unadulterated  material  for 
bread,  may  unquestionably  be  obtained,  although  it  will  seldom  be  practicable  to  do  much 
more  than  to  separate  the  greatest  part  of  the  bran  by  the  sieve,  leaving  a  flour  perfectly 
wholesome,  but  from  which  the  best  sort  of  brown  bread  only  can  be  made.  The  propet 
grinding  and  dressing  of  wheat  flour,  with  the  view  to  obtain  that  of  the  whitest  kind, 
will  in  general  be  found  to  fail  for  want  of  the  necessary  experience,  whieh  can  only 
be  expected  from  those  who  are  millers  by  trade.  Those  doroestte  mills  which  act  by 
means  of  stones  are  the  best ;  but  with  the  imperfect  skill  of  those  who  will  generally 
have  to  perform  the  operation  of  grinding,  a  considerable  qoantity  of  floor  will  always 
adhere  to  the  bran,  which  will  be  lost ;  and  with  steel  mills,  whieh  rather  cut  than  rob 
down  or  grind  the  grain,  the  loss  will  be  still  greater.  Upon  the  wholes  therefi^re,  little 
or  nothing  is  to  be  expected  on  the  score  of  economy  by  grinding  at  home ;  more  par- 
ticularly if,  as  probably  wiU  be  foond  neccssaiy,  the  labour  is  to  be  paid  for,  this  not 
soming  within  the  ordinary  duties  of  domestic  servants*  nor  should  tbf*  incooveniencf 
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oT  Um  mm,  and  tbs  bojm  it  occaaiona,  be  left  ant  of  the  account.     Nevertheless,  u  Wt 
havA  Mated,  there  are  ceTtain  BhUHtiona  in  which  a  portable  mill  ie  extreme!;  vahuUe. 

4m   I*™«te-tJta*«wt.iB™A«Mri-ii^«(*.MWwiu(n«im«l*.«.iw,ciw»«iU,J(j,eiB,.i4 
Ihii  dilfrredCB,  thjit  Ibttjr  in  tvoried  by  tin  tftboDT  of  two  iiicii,ar  m  bona 

Btaat  it  flit^  Qpuii  ■  perpvodiculHr  huv  nal^Dd  Iha  ipiiidi*,  nad  iWlw 
oD  II  ft  tnindk,  f,  Ihe  nppar  bhI  ofthflmiLB,  or  apindlet  UHTiof  in  ft  qvh 

rroand  a  pnl  JDLa  the  fuDDel/.cftlifril  th«  boppoTtfrnm  wbicfa  it  fftlll  lam 


pftfu  dT  Ibt  gla(i«,  tarenl  ipart  „ 
tlmpla  miH  for  ^mclill^  labalancH  Hut  do'  kot  nquin  Blfking,  thri  ii  eftiilr  done  by  vlthdnwjDf  tbfl  Hi 
pnw.  Wiih  dniniute  Bulla,  •hont  wUl,  ■■■  r"n"»l.  Piml  "n  bmhtl  u  Wri  ftad  id  uinixlir''  "i 
Ibr  ft  mu  wilt  Ua  Ibcal  twobuihili.  Conaidiilmbl*  (tltfttlon  i>  icauarT  U  grind  Hell.  Tb*  Iricuai  pruiliic 
in  lb«  pmcaiB  alwaya  DUftsiau  ft  scnaibtt  de^rea  of  walmlb  in  Ibe  mail  :  tbe  cwlar  Iba  nm\  mnci  rrom  t 
Itoseif  tbi,  hatter  ii  tha  Jlaur,  and  Iha  lijihter  tba  brnd  mftda  of  inch  flfiDT.     M«ft]  thai  tiaa  bean  ntvftefti 

4133,  Guod  m/uaJ  a\mildiootol^mf,fttll^aityia  lti£  harndtwadbe  of  a  cleftr,  tnnipaTfnl,  ftr 


tllKl^  Ul 


I  abown  iW  tbe  pan  of  iba  frtiD  wbich  prodDH 
Uiftn  tbe  beart,  la  not  ao  euilj  reduced  Co  powi 


idtba  tbJDDeal  akioHd 


SUBBICT,  4. — CoiulituenU  of  Wheal  Flour,  aniJ  i(. 

41X6.  The  nature  of  bread-making,  and  particnlarly  Ihat  of  fermented  bread,  cannot 
be  propuily  anderstood  until  we  are  acquainted  with  the  chemical  eonetitntion  or  meal 
and  douT.  Wheat  floor  beingthemost  important,  we  shall  deacribe  this  Arst.  If  a  band- 
fel  of  wheat  flour  be  kneaded  into  a  paste  under  water,  the  latter  will  become  milky ; 
and  if  the  water  be  changed  seTeral  titnes,  and  the  kneading  be  continued  long  enough, 
the  substance  remainirig  in  tbe  hand  will  no  longer  tinge  (he  water,  and  will  be  found 
lo  cansisl  of  a  grayish,  tough,  elaatio  mass,  very  difierenl  Atim  what  it  was  at  first ;  it 
Hill  be  very  adhesiTe,  and  will  draw  out  iti  eiinie  degree  like  India  rabbet.  This  aub- 
■tance  ia  giiuat,  which  has  been  described  in  Chap.  VII.,  Sec.  III. 

41S7.  Tie  wubtliaia  teparMei  fron  the  jtoar  in  tht  epealvm  jittl  mentimii,  and  whicb 
wfaitens  tbe  water,  ia  iiarek,  as  may  be  seen  if  the  whole  of'^the  water  be  suffered  to 
emain  aome  time  at  leat,  when  tbe  starch  will  subside  to  the  bottom.    If  tbe  «Ieir  m 
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wr  be  poared  off  and  evaporated  by  boiling,  a  veiry  amaU  quantity  of  a  ^mn^  9^Lgt»  will 
remain  in  the  bottom  of  the  evaporating  veaael.  Starch,  gluten,  and  angar  are,  there- 
fore, the  principal  constituents  of  wheat  flour ;  and  they  exist  on  an  average  in  good 
wheat  in  the  following  prop<;rtion,  per  100  parts :  starch,  68 ;  gluten,  24 1  sugar,  5 ;  vege 
table  albumen,  2.  ^ 

4128.  Gluten  is  enc  of  the  most  important  jnrincivUs  in  wheat  floWj  and  it  is  this  chiefly 
which  gives  it  so  much  superiority  over  every  other  substance  for  bread,  as  it  forms  an 
adhesive  paste,  and  is  one  of  the  principles  of  fermentation.  It  is  not  found,  except  m 
very  small  quantity,  in  any  other  grain  but  wheat ;  and  none  of  them,  as  barley,  oats,  or 
rye,  can  be  made  into  good  fermented  bread,  except  some  wheat  flour  be  added :  yet  it 
is  the  starch  of  the  flour,  being  in  greatest  quantity,  that  furnishes  the  largest  proportion 
of  nutritious  matter.  The  gluten  is  comparatively  in  a  very  small  quantity ;  but  it  is 
atiU  more  nutritious,  containing  nitrogen  (as  was  shown  Chap.  VIL,  Sect.  III.),  an  ele* 
ment  constant  in  the  animal  kingdom,  but  rare  in  the  vegetable ;  and  hence  gluten  ha» 
been  sometimes  called  the  vegeto-animal  principle.  The  greater  the  proportion  of  glu- 
ten, as  Sir  H.  Davy  has  shown,  the  better  is  the  quality,  and  the  more  notritioos  the 
flour.  Although  starch  be  less  nutritive  than  gluten,  we  cannot  doubt  of  its  great  value 
as  food,  when  we  see  how  well  people  are  supported  upon  potatoes  alone,  which  contain 
abundance  of  starch,  but  no  gluten.  The  sugar  \b  in  the  smallest  proportion,  but  it  is 
important ;  the  fermentation  of  bread  is  supposed  to  commence  wiUi  this  prineiplOi  since 
it  is  found  that  if  the  sugar  be  washed  out  of  flour,  \i  will  not  ferment. 

Mr.  Eldio,  who  wrote  on  baking  some  years  ago,  separated  a  pound  avoirdupois  of 
wheat  into,  bran,  3  oz. ;  starch,  10  o«. ;  gluten,  i  oz. ;  sugar,  j.  ox. ;  and  2  oaL  loss. 

41S9.  U  u  MsU  that  good  bn^d  cnMi  U  mad*  of/kmr  ikat  it  mtif  cew,  tad  Ikat  it  is  better  to  keep  the  fleur 
for  two  or  three  moiUM.  or  even  e  ytrnx ;  but  koeMDf  too  kmy  deteriormtee  it,  aod  eometiiiiee  tt  gets  togetliei 
in  lumpe  lo  herd  that  they  must  actually  go  to  the  mill  to  be  ground  over  aigain.  Such  agglutinated  flour, 
howerer,  ia  not  alvraya  unfit  for  bread  ;  If  mixed  with  pew  floor,  it  will  make  rery  good  breaid.  The  bi^ra 
geaaraily  mix  new  flour  with  lome  that  m  a  year  old. 

4190.  AUkovgh  good  bromdfonuM  oint  o/  the  mut  mUritiUmt  amd  mkoUoomo  lfi»dt  of  food^  fot  kroad  made  of 
bad  jteur  it  Qn$  of  the  woret.  There  ia  little  doubt  but  that  many  oomplaanta,  the  origin  and  nature  of  whica 
are  atudied  in  vain  by  the  phyaician,  might  be  traceable  to  the  uawholeeomeDeaa  of  proviaiona,  and  tluit  o^ 
bread  amoi^  othera.  In  thia  oeae,  prevention  ia  what  we  are  to  look  to ;  cure  ie  often  beyond  the  power  oC 
aedicine. 

In  deacribing  rye,  we  mentioned  the  dreadful  diaeaae  wbicli  Aonied  or  opmred  xye  ia  capable  of  generatinf(^ 
and  that  all  grain  waa  more  or  leaa  liable  to  be  infected  in  the  aame  way.  The  existence  of  the  diaeaaea  in 
com  called  Uight^  twmi,  mildew^  and  conicr-haa  been  long  known  to  the  farmer.  Blighta  and  mildewa  are- 
owing  to  many  cauaea,  aa  cold,  froaty  winda,  which  nip  and  deatroy  the  tender  ahoota  of  the  yoonc  planta  and* 
impede  their  growth ;  but  it  baa  been  aacertained  that  they  are  frequently  caoaed  by  the  growtn  of  an  ex' 
txemaly  minute  paraaifcic  plant  of  the  ftutfua  tribe,  the  aaede  of  which  are  wafted  in  countleaa  myxiada  thaough 
the  atmoepbere,  and  germinate  in  plaoea  favourable  to  tiieir  development.  Smut,  which  infeata  wheat,  barley, 
and  oata,  la  one  variety  of  these  fnngoua  vegetationa ;  it  appears  in  the  form  of  a  black,  aooty  powder,  found  m 
die  ear,  and  more  or  leaa  oflenaive  to  the  smell ;  when  examined  by  the  magnifier,  it  appeara  aa  minntr|lob> 
ulea,  each  of  which  ie  a  diathict  plant.  When  thia  oocnra,  the  farina  ie  totdly  deatxoyed.  If  the  tigumd  ear 
be  atruck  with  the  finger,  the  powder  will  be  diapened  like  a  black  amoke.  Theae  Biii|nil8T  and  deetrnctive 
bodiea  have  been  studied  by  Mr.  Bauer,  and  drawinga  of  them  are  deposited  in  the  British  Muaeum.  There 
are  two  varietiea,  called  Uredo  tegetum^  or  amut,  and  Vredo  fttida^  or  canker ;  the  aee^a  are  supposed  to  be 
taken  op  in  the  soil  by  the  roota,  and  carried  into  the  young  plant  by  the  aap.  The  canker  ia  not  seen  on  the 
exterior,  but  wlien  the  eara  are  bruiaed,  they  have  a  powezful  and  fetid  odour,  *^  '^^  aometimea  threahed 
along  with  the  sound  eara,  rendering  the  wh(4o  unfit  fat  food.  The  amot  ia  more  obvioua,  attacking  not  onljF 
the  grain,  but  the  atalks  and  leaves,  which  appear  aa  if  dusted  over  with  charcoal.  Those  plants  are  so  mi- 
nute, that  Baoer  baa  caleol^d  that  it  would  rei|nira  a,5fi0,00<l  to  cover  a  aingle  aquaire  inch ;  and  eaoh  at 
*Jieae  con' tine  10,000,000  vegetating  gr^ulea,  or,  as  they  are  called  by  betaniata,«porea,  which  are  the  aeeda ; 
the  mult/^cation  must  therefore  be  inconceivable.  Washing  the  seed  com  in  water,  rarticulaily  lime-water, 
previously  to  being  sown,  ia  the  beet  preventive  known.  Theee  diaeaaea  in  the  wheat  nave  not  only  the  efbct 
of  leaaening  or  deatroymg  altogether  the  farina  of  the  grain,  but  render  veiy  unwdioleaome  flour  made  firooi 
com  which  haa  among  it  any  infected  graina.  

4131.  The  nundduusM  which  appear*  upon  old  fUmrt  or  atale  bread,  ia  likewise  a  rainnta  {dant  that  growa 
upon  rach  substancea  as  are  in  a  certain  atage  m  decompoait|pn.    Flour  or  bread  in  this  ilMtf  ^  highly  dan 
gerous  as  food. 

4132.  In  ali  eases  tehere  com  has  been  subject  to  disease,  or  the  ilonr  has  been  badly 
kept,  it  is  the  gluten  that  sofTers  most,  being  the  part  most  liable  to  decomposition ;  and 
as  we  shall  show  that  the  raising  of  the  bread  depends  npon  the  gluten  being  uninjured, 
it  is  obYious  that  good  bread  cannot  be  made  from  damaged  flour ;  and  theugh  chemioal 
means  may  be  resorted  to  for  assisting  the  fermentation,  yet  this  oan  only  deceive  the 
public,  and  enable  the  bakers  to  make  bread  porous  and  apparently  wholesome  out  of 
flour  of  very  inferior  quality.  Instead,  therefore,  of  showing  how  bread,  passable  in 
appearanoe,  may  be  made  out  of  bad  floor,  it  appears  to  us  much  safer  to  point  out  the 
Impropriety  of  using  such  flour  for  baking  bread :  it  ia  bjest  to  reject  it  ior  this  purpose, 
or  employ  it  in  some  way  where  perfect  condition  is  of  less  importanee;^ 

4133.  In  wet  seasons ,  com,  but  more  particularly  barley,  from  its  rapid  growth,  is  liable 
to  sprout  or  germinate  more  or  less,  even  in  the  grain ;  and  it  will  sometimes  throw  out 
young  green  leaves  while  still  in  tho  ear.  The  consequence  of  this  germination  is,  that 
the  corn,  when  threshed,  heats  and  ffermenta,  and  the  starch  of  the  grain  becomea  par- 
tially converted  into  saccharine  matter ;  the  grain,  in  facj,  being  in  some  degree  qiaJted 
while  yet  growing.  When  this  is  the  case,  the  gluten  as  well  as  the  starch  is  afl|eoted». 
and  flour  made  of  such  grain  will  not  ferment  readily  for  bread.  Thia  gorminatipR  of 
the  grain  can  only  be  stooped  by  drving  it  either  in  a  kiln  or  an  ovea. 
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4134.  The  loss  of  glaten  almost  entirely  destroys  the  adhesive  power  of  wheat  floar, 
and  it  then  forms  only  a  sort  of  pap  or  soft  matter,  instead  of  presenting  that  consistency 
and  elasticity  which  distinguish  flour  of  good  quality,  and  which  are  of  such  consequence 
in  the  making  of  wheaten  bread,  as  will  be  shown  when  we  treat  of  the  fermenting  of 
bread. 

4135.  When  fxmr  is  genuine^  or  of  the  best  kind^  it  holds  together  in  a  mass  when 
squeezed  by  the  hand,  and  shows  the  impressions  of  the  fingers,  and  even  of  the  marks 
of  the  skin,  much  longer  than  when  it  is  bad  or  adulterated ;  and  the  dough  made  with 
it  is  very  gluey,  ductile,  and  elastic,  easy  to  be  kneaded,  and  which  may  be  elongated, 
flattened,  and  drawn  in  every  direction  without  breaking. 

4136.  A  meihod  ha$  been  pointed  out  by  M.  Taddeif  an  Italian  chemist,  by  wJUdk  hadflottr  which  has  mffend 
from  keeping  may  he  detected.  The  glaten  which  remRina  in  tho  hsnd  on  kneading  it  in  water  conriits  oftwe 
]nrmci]dei,  boUi  w.  which  are  eoential  to  good  flour.  If  some  of.thts  gluten  be  digested  in  boiling .aloohtrf,  or 
•Ten  kneaded  by  the  hand  in  alcohol,  a  part  will  he  dinoWed,  which  it  the  proper  gloten,  and  haa  been  named 
'^iodine  ;  what  renuuns  undiasolred  is  the  vegetable  albumen,  and  has  been  named  xyeiome,  from  a  Greek 
word  mgnifying  ferment.  If  aome  of  the  latter,  moiitened,  be  nibbed  in  a  mortar  with  powder  of  gfoaiacnm,  a 
beMtifi^  gneniah  bine  colour  will  appear  after  a  few  minutea.  Aa  this  princijde  zymome  is  always  pnnuA 
in  food  flour,  the  same  colour,  though  leas  hriUiaat,  will  be  produced  when  the  flour  itself  is  so  treated  with 
guaiacum ;  but  with  flour  spoiled  by  keeping,  and  in  which  the  gluten  has  saffered  spontaneous  decomposition, 
no  colour,  or  verr  little,  wiU  be  peroeivable.  This  gxmiacum  may  be  made  a  test  of  the  goodness  of  floor  by 
^e  btightneas  of  the  colour  produced. 

4137.  Flaur  after  being  ground  is  put  into  sacks,  each  sack  containing  five  bushels,  and 

weighing  two  hundred  and  eighty  pounds ;  this  will  produce  about  three  hundred  and 
forty-seven  pounds  of  bread. 

4138.  The  great  com  market  in  London  is  the  Com  Exchange  in  Mark-lane,  where,  on 

Mondays  and  Fridays,  samples  of  grain,  tied  up  in  smaU  bags,  are  sent  by  farmers  and 
eorn-merdiants,  with  a  label  on  each,  stating  the  numbers  of  quarters  and  the  places 
where  they  are  deposited.  ,To  this  market  the  millers,  mealmen,  and  corn-chandlers 
resort,  and  the  business  is  transacted  by  brokers.  In  most  of  the  coontry  towns  ^he 
oorn  is  exposed  in  bulk  by  the  farmer,  by  which  the  purchaser  is  better  enabled  to  judge 
of  the-  quality. 

4139.  The  price  of  flour  ought  to  be  according  to  the  price  of  wheat ;  bat  it  is  said  to 

be  often  kept  up  in  London  by  mismanagement  or  monopoly.  It  is  considerably  cheaper 
in  many  parts  of  the  countiy  than  in  the  metropolis. 

SuBsscT.  5. — Yeast. 

4140.  The  nature  of  yeast,  called  also  barm  in  the  North,  has  been  fully  explained 

under  "  Fermentation,"  and  again  under  "  Brewing ;"  and  it  is  sufficient  here  to  remind 
the  reader  that  it  is  the  frothy  substance  that  rises  to  the  surface  during  the  fermenting 
of  malt  liquors ;  it  contains  the  fermenting  principle,  which  is  the  cause  of  what  is  called 
the  rising  of  the  dough  in  making  bread  by  the  disengagement  of  carbonic  acid  gas. 
Teast  for  baking  is  generally  procured  from  the  brewer,  if  there  be  one  sufficiently  near; 
but  it  must  be  from  the  brewing  of  ale  ;  that  from  porter  would  prove  too  bitter.  Yeast 
froip  home-brewed  ale  is  generally  excellent. 

In  large  capitals,  such  as  London  and  Edinburgh,  yeast  for  baking  is  so  much  in  demand, 
that  it  is  prepared  expressly  for  the  use  of  the  baker,  and  its  manufacture  becomes  a 
separate  trade.  In  large  baking  establishihents  the  bakers  prepare  it  themselves.  It 
is  of  the  first  importance  in  the  preparation  of  bread  that  the  yeast  should  be  of  the  best 
kind ;  and  it  should  not  be  above  twenty-four  hours  old.  It  may  sometimes  happen 
that  yeast  cannot  be  procured  from  a  brewer,  and  that  it  is  necessary  to  make  it  by  some 
process. 

The  following  is  the  general  method ;  but  some  more  particular  receipts  will  be  given 
in  Section  VIII. :  Proceed  with  a  small  quantity  of  malt  as  if  you  were  brewing  beer  ; 
mash,  boil  with  hops^  and  cool ;  then  add  some  brewers'  yeast  to  ferment  with,  and  at 
the  same  time  mix  with  the  wort  a  quantity  of  flour.  Fermentation  will  ensue,  and  a 
high  head  of  yeast  will  be  obtained ;  when  this  begins  to  fall,  it  is  strained  through  a 
sieve,  and  is  fit  for  use. 

4141.  It  eometimiet  happent  that  the  yeast  ie/oMmd  to  make  the  bread  too  hitler.  Whea  this  is  soapedwl  to 
be  the  cast,  it  mar  be  depriTed  of  its  bitterness  in  the  following  manner :  mix  it  with  a  considerable  quantity 
of  water,  and  set  ft  br  to  rest  for  some  hours,  when  the  thickest  part  will  subside  to  the  bottom  ;  pour  offtM 
water  on  the  top,  and  use  only  the  stiff  yeast  that  hai  settled. 

Yeaat  from  the  brewer  is  improved  for  the  porpoae  of  baking  by  being  mixed  up  with  three  or  fbor  tafale- 

rnfuls  of  bran  to  a  pint  of  yeast ;  water  is  then  added  sufficient  to  make  the  dough,  and  the  whole  is  strained 
ugh  a  sieve.  The  flour  of  the  bran  increases  the  fermentative  power  of  the  yssst ;  and  if  the  latter  h^ 
rather  flat,  it  may  be  still  fluther  assisted  by  using  sweetwort  to  dilute  it  with  instead  of  water.  If  no  sweet- 
'woit  is  at  hand,  a  littla  may  be  easily  prepared  thus:  Simmer  gently  over  the  fire  for  a  qnaxter  of  an  hour, 
three  or  four  table-spoonfuls  of  gcound  malt  in  a  pint  and  a  hall  of  water,  adding  a  tahLe-spoomfal  of  hnmu 
-sugar  or  honey ;  keep  the  mixture  for  a  few  hours  on  the  hob,  and  then  strain  it. 

Yeast,  when  kept  for  a  few  hours  after  skimming,  shrinks  into  one  fourth  of  the  space 
which  it  occupied  at  first,  and  then  it  is  called  J)y  bakers  oolid  yeast,  frequently  mention* 
ed  in  books  on  this  subject.  A  sack  of  flour  generally  requires  from  three  to  four  pints 
of  solid  yeast. 

If  yeast  should  happen  to  be  a  littla  sour,  which  it  will  sometimes,  partioalarlv  ii 
coontry  places,  there  can  be  no  harm  in  correcting  this  by  carbonate  of  soda. 
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Sub  SECT.  6. — Water. 

4l43.  WaUr  in  bread^nutkif^  u  made  use  of  not  nurely  to  toet  thtfiowr^  but  also  to  pix^- 
note  the  chemical  action  of  the  varioua  principles  on  each  other,  which  in  the  dry  state 
would  remain  passive, 

4143.  The  increase  in  the  loeight  of  bread  above  that  of  the  flour  and  the  other  solid  In- 
gredients employed  is  remarkable,  and  proves  that  a  large  portion  of  water  has  com- 
bined  with  the  principles  of  the  flour,  chiefly  with  the  starch ;  but  a  part  of  the  water 
is  expelled  by  the  heat  of  the  oven,  and  another  portion  is  evaporated  as  the  bread  be- 
comes stale.  A  large  quantity,  however,  remains  fixed,  and  we  must  suppose  it  to  be 
In  a  state  of  chemical  combination  with  other  principles  iir  the  bread.  One  hundred 
weight  of  floor  will  make  144  lbs.  of  bread  weighed  immediately  as  it  cpmes  out  of  the 
oven,  and  if  the  floDr  be  very  good,  150  lbs. ;  but  in  thirty-six  hours  the  same  bread  will 
only  weigh  139  lbs.  The  better  and  older  the  flour,  the  more  water  it  will  absorb  and 
retain ;  but  fifteen  pounds  of  good  wheaten  flour  ought  not  to  be  made  to  absorb  above 
ten  pounds  of  water  in  dough,  which  will  produce  about  twenty  pounds  of  baked  bread. 
In  general,  one  flith  of  the  weight  of  bread  consists  of  water  and  salt. 

SuBsccT.  7. — Salt, 

4144.  Salt  is  always  used  in  bread-makings  not  only  on  account  of  its  flavour,  to  destroy 
the  insipid  raw  taste  of  the  flour,  but  it  is  thought  to  make  the  doagh  rise  better. 

Salt  is  used  either  by  mixing  it  at  first  with  the  flour,  or  by  dissolving  it  in  tho  water. 
A  sack  of  flour  made  into  bread  will  require  on  an  average  five  pound9  of  salt. 

SuBSECT.  8. — Assize  of  Bread, 

4145.  OMag  to  the  vwt  inporUnca  of  ikm  monumry  of  life,  it  has  been  tboaght  proper  in  moot  oonntriee 
lo  enbieet  ite  manafaetnra  to  certain  reyttlations.  Ever  since  1900,  in  the  reign  of  Henry  III.,  the  price  «l 
which  bread  sboald  be  aold  had  been  determined  from  time  to  time  by  the  magtstratee,  according  to  the  current 
priee  of  com,  which  waa  called  setting  the  assize.  But  in  1815  this  was  abolished  bj  the  legishUnre  in  London 
wad  its  enTlrooa,  and  though  the  power  Co  set  an  aasiio  in  other  puts  of  the  jooantry  still  iubaiata.  it  is  seldoa 
acted  n|Mn,  and  has  fallen  into  ooroparatire  disuse.  According  to  the  aasiie  acts,  a  sack  of  floar  weighing 
S80  lbs.  is  supposed  to  be  capable  of  being  baked  into  eighty  qaartem  loaves :  one  fifth  o/each  loaf  is  sappoeea 
to  consist  of  water  and  salt,  end  funrflftbs  of  floor.  The  number  of  loaves  which  may  be  produced  from  a  sack 
of  door  depeotls  opon  its  quality ;  good  ilour  requires  more  water  thnn  bad  flonr,  and  old  than  new ;  something 
depends  also  npon  the  management  of  the  baker.  Sometimes  more  loaves  than  eighty,  even  as  far  as  eighty^ 
■ii,  may  be  made  from  a  sack  of  floor,  and  sometimes  the  number  will  foil  short  of  eighty.  By  tho  assize  acta, 
bakers  were  restricted  to  bake  only  three'  kinds  of  bread,  viz.,  wheaten^  made  of  the  finest  floor;  standard 
wluuUen,  of  the  whole  flour  mixed ;  and  kausekoUt  of  the  coarsest  flour.'  The  loaves  are  the  peck  loaf,  weigh- 
ing 17  lbs.  fl  OS. ;  the  half  peck,  wqighing  8  lbs.  II  os. ;  and  the  quartern*  4  lbs.  5|  as.  avoinhipois. 

4146.  ThefoUamiag  is  on  abstract  of  Me  hut  bread  act  (5  and  0  WUiiam  IV.,  c  17),  entitled  "  An  Act  to  re- 
peal the  several  Acts  now  in  force  relating  to  Bread  to  be  sold  out  of  the  Citv  of  London  and  the  Weekly  Bille 
of  Mortality ;  and  for  the  more  efliBctttally  preventing  the  Adulteration  of  Bread,  Meal,  and  Flour ."  fiakexa 
may  make  and  soU  bread  made  of  wheat,  barley,  rye,  oats,  buckwheat,  Indian  com,  pease,  beans,  rice,  or  poCar 
toes,  or  any  of  them,  along  with  common  salt,  pure  water,  eggs,  milk,  barm,  leaven,  and  mixed  in  any  propose 

.  tions  they  may  choose.  **  Bread  may  be  made  of  any  sixe  and  weight.  Bread  to  be  sold  by  weight,  and  in  n( 
other  manner  (French  roUs  and  fancy  bread  excepted).  Bakers  to  use  avoirdopms  weight,  of  lizieen  oonc«i 
to  the  pound,  and  no  oUier.  Penalty  for  naing  false  weights,  jC5.  Bakers  delivering  Bread  by  oart,  Ac,  to  be 
provided  with  ecales  and  weights.  Bakers  convicted  oT  adulterating  bread  by  using  any  other  ingredient  bo' 
ndes  those  above  mentioned,  are  liable  to  a  nenalty  of  jCIO,  and  to  have  their  names  and  abodes  advertised  in 
the  newspapers.  Penalty  for  adnltenting  flour,  meal,  Ac.,  £90.  Bread  made  of  any  other  grain  but  wheat 
to  be  marked  with  the  letter  M.  Magistratep  and  peaoe-oflioers,  by  warrant,  mav  search  bakers'  promisee,  and 
seize  and  carry  away  adulterated  bread  and  flour.  Penalty  for  obstructing  search,  Ac,  jCIO.  Ingredients  for 
adulterating  floor,  meal,  Ac,  being  found  on  bakers*  premises,  subjects  tne  offender  to  a  penalty  of  £10,  and 
the  Uko  sum  for  every  subsequent  offence.  Offhnces  occasioned  by  the  wilful  default  of  journeymen  bakers 
snbiecta  them  to  flne  or  imprisonment.  Bakers  not  to  bako«  bread  or  rolle  on  Sundays,  or  follow  any  part  d 
their  trade,  ezoept  setting  sponge  for  next  day's  baking ;  bat  bakinn  may  be  delivered  to  custoamrs  until  hatf' 
past  one  o'clock,  and  not  later,  on  Sundays,  under  tho  penaltv  of  90«.  .  No  baker,  mealman,  or  miUer  to  act  as 
a  magistrate  under  this  act,  under  a  penalty  of  £100.    One  half  of  each  penaltv  to  go  to  the  informer  (and  It 

>     extra  on  Sundays  for  his  expenses),  nnd  the  other  moiety  to  the  overseer,  or  other  parochial  oflioer. 


CHAPTER  III. 

mSOBT  or  SBKAS-MAXING  ;  THB  YASIODS  KINDS  Or  BIBAD,  AND  MANNBB  OF  PBBPASINO  THEM. 

Sect.  I. — vnf£bmented  bread. 
4147.  Leaven  having  been,  as  we  have  stated  in  our  "  History  of  Bread,"  the  original 


substance  by  which  bread  was  fermented,  there  were  at  first  but  two  kinds  of  bread, 
leavened  and  leavened.  Hence  the  term  unfermente^  was  then  synonymous  with  un- 
leavened ;  at  present  this  is  not  the  case,  as  bread  prepared  with  yeast  is,  strictly 
speaking,  also  unleavened.  Among  the  Jews,  however,  the  use  of  the  name  unleaven- 
ed is  restricted  to  bread  not  at  all  fermeiated,  and  this  use  of  the  term  is  not  unusual 
with  others. 

414«.  VThen  meal  or  flour  and  water  are  kneetded  togethetf  they  form  a  tenacious  paste 
called  dough,  not  easily  digestible  by  the  stomach.  Tlic  action  of  fire  produces  a  con- 
siderable change  on  the  glutei^  and  likewise  in  the  starch  of  the  flour,  rendering  the 
compound  more  easy  to  masticate  and  di^nt.  Forming  meal  produced  from  any  kind 
of  grain  into  cakes  by  moistening  it  with  water,  and  toasting  these  before  the  fire  or  on 
the  embers,  on  a  hot  plate,  t>r  baking  it  in  an  oven,  were  the  first  methods  practised  of 
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making  bread,  and  these  modes  are  still  used  extensively  i^  many  parts  of  the  wmttL 
Milk,  butler,  eggs,  saet,  and  other  substances  are  occasionally  mixed  with  the  flow  sii4 
water,  to  make  the  bread  lighter  or  more  agreeable.  Unfermented  bread  may  be  flaky, 
but  is  never  porous  or  spongy. 

4149.  The  mrimUvve  mode  of  baking  bread  is  9tiU  preserved  among  the  Arabe  of  the  des- 
ert, who,  as  Niebuhr  ipforms  us,  ^May  cakes  of  dough  in  hot  coals,  coveriog  them  en- 
tirely with  the  ashes  tih  the  bread,  in  their  opinion,  is  quite  done,  whei»  they  take  them 
from  the  ashes  and  eat  them  warm ;  but  they  prefer  baking  them  ypofi  aq  irqtk  plate, 
which  they  carry  with  them,  as  cleaner." 

Portable  ovens  are  frequent  in  Eastern  coantries,  and  form  p^  of  the  furniture  of 
travellers  in  that  part  of  the  world.  St.  Jerome  describes  an  Eastern  aven  as  a  round 
Tessel  of  brass,  blackened  on  the  outside  by  the  surrounding  fire,  which  beats  it  withio. 

4150.  Tike  bread  eaten  by  the  Jews  during  the  Passover  is  unleavened ;  and  this  usage 
was  introduced  in  commemoration  of  their  hasty  departure  from  Egypt,  when,  not  hav- 
ing leisure  to  bake  leavened  bread,  they  took  the  dough  before  it  was  fermented,  and 
**  baked  of  it  unleavened  cakes.". 

4151.  Unleavened  bread  is  much  used,  not  only  in  this  kingdom^  but  in  other  countries, 
every  kind  of  grain  not  affording  meal  capable  of  being  fermented  easily  by  itself.  This 
is  the  case  with  the  meal  of  barley,  oats,  and  maize.  The  method  of  making  bread  of 
this  kind  is  extremely  simple,  and  has  the  advantage  of  requiring  the  least  preparation; 
although  this  species  of  bread  is  not  so  light  and  easily  digested  by  those  who  have 
lived  long  in  an  artificial  state  of  society,  and  who  are  accustomed  to  very  diiierent  food, 
yet  a  large  proportion  of  robust,  healthy  peasantry  in  the  northern  parts  of  this  island 
subsist  upon  it. 

4152.  BarUtf  Bread. — ^This  is  much  used  in  Scotland,  part»idariy  in  the  Highlands,  aa 
also  in  Wales,  in  Devonshire,  and  some  other  parts  of  England.  The  barley  meal  is 
made  into  bread  by  kneading  it  well  with  water  and  a  little  salt ;  it  is  then  formed  im- 
mediately either  into  thick  or  thin  cakes,  as  may  be  required.  When  made  stiff;  and 
about  three  quarters  of  an  inch  thick,  called  barley  bannocks,  they  are  toasted  or  baked 
before  a  clear,  hot  fire,  by  being  placed  upon  the  edge,  and  when  nearly  done  they  re- 
quire to  be  watched  well  that  they  may  not  burn.  It  was  most  likely  this  sort  ^  cakes 
that  our  great  Alfred  was  left  to  take  care  of  when  a  goatherd,  and  the  neglect  of  which 
brought  on  the  chiding  which  he  experienced.  Very  thin  barley  cakes,  c^led  icoiu,  are 
much  used  in  the  Highlands,  particularly  at  breakfast ;  they  are  made  by  baking  them 
quickly  on  an  iron  plate,  and,  when  well  made,  are  much  relished ;  they  are  generally 
eaten  warm,  with  butter.  Barley  bread  is  also  much  used  in  Norway :  in  short,  in 
those  countries  which  are  too  cold  for  the  cultivation  of  other  kinds  of  grain. 

4153.  Oat  Bread. — Oatmeal  is  much  used  m  Scotland,  Lancashire,  and  other  northern 
counties  of  England,  and  also  in  Wales.  The  mode  of  forming  it  into  bread  is  the  same 
Is  that  with  barley  meal.  When  made  thick,  this  bread  in  Scotland  is  called  bannock^ 
the  term  cakes  being  there  reserved  for  the  thin  sort,  which  ore  first  baked  upon  a  hot 
plate,  or  griddle,  till  they  are  stiff*  enough  to  stand  upon  their  edges,  and  then  they  are 
toasted  before  a  turf  fire,  made  on  the  hearth,  till  they  are  crisp.  In  farm-houses  tbey 
bake  a  considerable  quantity  at  once,  and  keep  them  on  a  rack  fixed  to  the  ceiling :  they 
may  be  kept  for  a  long  time  if  quite  dry. 

Perhaps  the  most  ancient  mode  of  using  oatmeal  in  Britain,  and  which  is  stiO  kept  up 
in  the  northern  parts  of  the  island,  is  by  making  it  into  poUafe,  or  porridge :  this  is  stir- 
ring meal  among  boiling  water  or  milk  in  a  pot  over  the  fire  with  a  little  salt,  till  it 
grows  thick  or  sets.  This  dish  is  eaten  with  milk,  butter,  or  ale.  An  ancient  variety 
of  it  is  called  brose,  which  is  made  by  roasting  the  oatmeal  in  a  frying  pan  till  it  is  a  lit- 
tle brown,  and  pouring  over  it  the  liquor  in  which  beef  has  been  boiled. 

4154.  SovHins  is  a  species  of  food  little  known  in  England,  but  much  used  in  Scotland. 
It  is  prepared  firom  the  husk,  or  bran,  from  which  the  oatmeal  has  been  sifted,  much  in 
the  same  way  as  starch  is  from  wheat.  The  husk  of  the  oats  (called  sids)  is  mixed 
with  water,  and  sufiTered  to  remain  until  it  sours  a  little.  The  whole  is  then  thrown 
upon  a  sieve,  and  water  passed  through.  By  tbis  all  the  fine  starchy  matter  is  carried 
down  into  a  tub  with  water  placed  ^eatb,  in  which  it  subsides  to  the  bottom ;  the 
sour  liquor  is  decanted  off*,  and  the  sediment,  still  moist,  is  put  into  a  vessel  for  use. 
To  prepare  it  for  food,  equal  parts  of  eowans  and  water  are  boiled  till  they  thicken  into 
a  gelatinous  substance,  which  is  very  wholesome  and  nutritive,  and  when  fresh  is  very 
agreeable ;  by  keeping  it  acquires  a  degree  of  tartness,  hut  which  is  still  not  unpleasant 
It  is  much  used  as  a  light  supper  dish,  and  is  eaten  with  n^ilk,  cream,  or  butter,  sweet 
tned  or  not  with  sugar. 


4155.  It  is*  general  idea  m  Soflmd  that  ike  ueevf  oatmMi  hresi  keaU^he  Mood,  nd  oooMiaa*  cntVMor 
•ruptiona.  With  respect  to  the  firat  uf  iheM  opinions.  Sir  Humphrejr  Davj  ttatea  iA^frie,  Ckem.,  138)  thai  \ko 
WM  infonneO  by  Sir  Joseph  Banks  **that  the  Derbyshire  mfnera,  in  winter,  preferred  /»at  cakea  to  wheata» 
bread,  finding  that  thia  kind  of  ntwriahment  enablea  ihem  to  eupport  ilieir  stnngth  and  perfnnn  their  labnar 
^tter.  In  auoimer,  they  aa,y,  oat  oakes  hdat  them,  and  they  then  couannie^hff  nnest  wheatea  brand  th^  rav 
procure.**  With  respect  to  the  suppuaed  effiAsts  of  oat  cakes  apon  the  skiOfMr.  I/Otidop  lella  us  {Enepao.  ^f 
^•)  **  that  the  labooMrs  m  Aagus  and  Fotfarth,  who  li*e  alnioat  entirely  ujKin  oatmeal,  are  as  free  ^iia  er*a» 
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afarftfts  oiT  tliTslnnl  ta  they  are  further  placet ;  uid  that  wKen  tkeae  do  ooear,  iht>j  an  fo  be  aacribed  ratbu 
Id  want  ofdeanUneia  than  to  tlioir  food.** 

4156.  Bread  of  Oatwuai  and  Pease.— in  eome  part*  of  Laneailan,  and  ako  ta  Seodud.  tbty  o^x  datineal  adi 
fteaae-oieal,  and  make  bread  of  these  in  iha  followinf  nnaner :  A  peck  of  oatmeal  and  another  of  peaae-meal  an 
mixed  w«Il  tomther,  by  passing  them  ffamagh  a  sieTe  ;  and  to  these  are  added  three  or  foar  ounces  of  salt 
the  whole  io  Oien  kneaded  into  dongli  with  warm  water.    The  dongli  as  next  roUed  out  into  thin  cakes,  at 
snade  teto  flat  rolia.  wWcfa  an  baked  on  a  hot  plate  or  in  an  oveA. 

4157.  UH/ermented  bread  may  he  IkadB/rem  m^  other  gr^  by  a  similar  prooeari ;  bat  as  tkey  an  not  in  coi*' 
mon  ase  amuog  as,  we  need  not  mention  them. 

4158.  Bticuits  belong  to  the  class  of  Qnfermetited  fcread,  and  are,  perhaps,  the  most 
wholesome  of  that  class ;  in  cases  where  fermented  bread  does  not  agree,  they  may  be 
recommended ;  in  many  instances  they  are  considered  Iight«r,  and  less  liable  to  create 
acidity  and  flatulence.  The  name  is  derived  from  the  French  Ins  euit,  *'  twice  baked," 
becaase  originally  that  was  the  mode  of  entirely  depriving  them  of  all  moisture,  to  en- 
sare  their  keeping ;  aftd  although  that  process  is  no  longer  employed,  the  name  is  re- 
tained. The  use  of  this  kind  of  bread  on  land  is  pretty  general,  and  some  varieties  are 
Inxuries ;  but  at  sea  bi&cuits  are  articles  of  the  first  necessity. 

4159.  Sea,  or  thifa  biscuits,  are  made  from  wheat  flour  from  Which  only  the  coarsest 
bran  has  been  separated.  The  dough  is  made  up  as  stiff*  as  it  can  be  worked,  and  is 
Chen  formed  into  shapes  and  baked  in  an  oven  ;  after  which  they  are  exposed  in  lofU 
over  the  oven  until  perfectly  dry,  to  prevent  them  from  becoming  mouldy  when  stored. 
One  hundred  and  twelve  pounds  of  flour  produce  one  hundred  and  two  pounds  of  drf 
biscuits.  The  method  of  preparing  thorn  for  the  use  of  the  navy  has  long  been  admired 
for  its  simplicity  and  expedition ;  and  lately,  much  adulteration  having  been  detected  by 
the  contractors,  the  method  has  been  still  farther  improved  by  the  application  of  ma- 
chinery employed  by  government.  No  salt  is  put  into  sea  biscuits,  that  they  may  not 
attract  moisture.  The  French  sea  biscuits  wte  made  with  leaven ;  they  are  very  brittle, 
and  dissolve  very  easily. 

Bui  as  these  biscuits  are  never  made  in  private  families,  it  is  unnecessary  to  describe 
the  mode  of  their  manufacture.  A  variety  of  biscuit,  called  capiairCs  biscuit,  is  mkde  in 
a  similar  manner,  only  of  fine  flour. 

4160.  Abemetku  biscuits j  so  called  from  a  town  in  Scotland  where  they  were  first  made, 
have  a  little  mi!K  and  some  caraway  seeds,  and  are  more  brittle  than  the  last.  Both 
these  are  now  made  by  every  biscuit  baker.  The  mode  of  making  other  varieties  of 
biscuits  and  cakes  will  be  described  under  the  heads  of  *<  Pastiy"  and  *^  Confectionery," 
6ookXy.,Cha^  I. 

Sbct.  IL — TR«o&r  of  TBB  rakiiBiiTAnoir  or  Bftsio. 

4161.  All  kinds  of  meal  mnd  flour  contuin  more  or  less  of  a  peeuHsar  substance  tbat  fef- 
cnents  of  itself;  but  a  mixture  of  flonr  and  watisr  abne  will  enter  into  fermentation  only 
very  slowly.  Four  ounces  of  Wheat  flour  with  a  pint  of  Water,  kept  in  t  temperature 
of  70*^,  took  four  days  before  it  began  to  /ermeot. 

4162.  By  the  addition  of  either  teamen  or  feast  to  the  iough,  the  io^U  mois  iM  made  to  fer- 
ment more  rsjiMy ;  and,  in  consequence,  a  quantity  of  fixed  air  or  carbonic  aoid  gas  is 
formed,  as  in  the  brewing  of  beer ;  but  this  air  being  in  small  quantity,  and  generated  in 
the  midst  of  the  dough,  which  is  very  tenacious  frnta  the  gluten  it  eoittains,  does  not 
readily  escape,  but  collects  in  innumerable  little  vesicles  or  bubbles  in  the  interior,  which 
causes  the  dough  to  swell  up  and  grow  bulky,  so  that  when  it  is  cUt  across  it  appears  to 
have  numerous  round  cavities  of  various  sizes,  which  had  been  filled  with  air.  Baking 
atope  the  progress  of  this  fermentation,  by  the  drying  up  of  the  moisture  that  was  ne- 
cessary for  its  contmuance ;  if  permitted,  it  would  go  on  to  the  acetoua  and  putrefactive 
stages.  When  the  bread  ia  sufllciently  baked,  it  retains  its  porous  structure,  the  whole 
having  a  spohgy  appearance.  The  fermentation  has  also  produced  certain  chemical 
changes  in  the  dou^,  which  render  it  more  agreeable  and  lighter  as  fbod,  ahd  it  no 
longer  forms  a  tenacious  mass. 

4163.  What  the  chemical  changes  affc,  is  far  from,  being  well  understood;  but  it  is  to  be 
observed,  that  though  raw  flour  contains  starch,  gluten,  and  saccharine  matter,  none  of 
these  substances  can  be  found  in  their  titie  character  in  baked  bread  ;  some  chemical 
combination  haa  therefore  taken  place,  by  wbich-a  new  compound  has  been  formed,  and 
which  is  fitter  for  digestion  than  either  of  these  proximate  principles  separately. 

4164.  The  chemical  theon  of  the  ftrmentdtion  which  has  been  oflfbred,  and  which  is 
probably  very  near  the  truth,  ie  aa  follows :  The  fermentative  action  hi  the  dough  is 
commenced  by  the  saccharine  natter  end  the  gluten  acting  on  each  other,  having  beeii 
first  excited  by  the  Yeaat ;  and  that  the  first  fermetitation  is  of  the  vinous  kind,  is  proved 
by  the  production  of  alccdiol  in  a  small  quiihtity,  as  wiH  ber  afterward  shown.  The  gluten 
and  the  sugar  bohig  dtflbsed  through  the  whofe  of  the  dough,  the  latter  is  rendered  p(^ 
roos  in  the  manhef  we  hav«  mentioned  ;  and  hence  the  ifanpossftttity  of  preparing  bread 
Which  aball  have  those  qualfti^  from  the  farina  of  oats,  barley,  Tyevoir  any  of  the  esco* 
lent  roota»  iil  an  of  Whiiih  the  ^antlly  of  gltjteh  is  comparatively  very  smaD.  During 
the  baking,  the  starch,  wBieh  was  merely  diffbb^d  ibmiigh  th^  mass  while  In  the  state 
«f  dough,  oembinea,  with  %  portion  of  waten  into  a  atifT  jelly,  which  renders  the  bread 
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more  digeBtible^  and  the  gluten  wholly  disappears.  Part  of  the  water,  at  leasC^  It 
chemically  united  to  the  flour,  or  fixed  and  rendered  solid ;  thus  increasing  the  weij^ 
•f  the  bread,  as  has  been  already  stated  in  p.  747. 

That  it  u  the  saccharine  matter  which  acts  the  principal  part  in  the  procaa  offermentaiiaik 
is  evident,  because,  when  this  is  exhausted,  the  vinous  fermentation  ceases ;  and  if  the 
fermentation  be  not  checked  by  the^  baking,  the  acetous  stage  commences.  It  is  also  ta 
the  semi-transparency  of  the  numerous  thin  partitions  which  divide  these  cells  in  bread, 
and  which,  in  fact,  constitute'  all  its  solidity,  that  its  white  colour  is  due.  When  bread 
of  wheat  flour  is  baked  without  "being  fermented,  it  forms  a  solid,  dark-coloured,  dtssr 
greeably-tasted  mass,  (lifficult  oi  digestion  ;  qiialities  which  may  be  obviated  by  baking 
It  into  thin  cakes  rapidly  on  a  hot  iron  plate ;  but  these  are  not  comparable  to  fermented 
bread. 

Thus  fermented  bread  has  several  advantages  over  tmfermented.  It  Is  less  compact,  more 
agreeable  to  the  taste,  it  loses  its  tenacious  and  glutinous  qualities,  and  is  more  salutaiy 
and  digestible.  The  cells  render  it  more  easy  to  be  broken  down  in  the  stomach.  It  is 
a  chemical  compound,  in  which  the  gluten  and  starch  have  been  altered,  so  as  to  be  no 
more  recognised  and  separable.    It  is  also  less  liable  to  aeescence. 

4165.  It  was  at  one  time  supposed  that  the  fermentation  of  bread  was  of  a  peculiar  kindf 
which  was  called  the  panary  fermentation ;  but  it  is  now  thought  that  this  fermenlation 
does  not  differ  essentially  from  that  of  wine  or  beer,  being  only  modified  by  circum- 
stances. 

The  great  objection  to  the  identity  of  the  panary  with  the  vinous  fermentation  was 
that  no  alcohol  had  been  procured  from  dough,  though  this  might  have  been  expected 
liad  the  carbonic  acid  gas  been  the  result  of  a  fermentation  of  the  vinous  kind.  This 
difficulty,  however,  has  disappeared,  and  the  question  set  at  rest  by  an  invention  wbicA 
has  not  only  ascertained  that  alcohol  is  formed  in  dough,  but  by  which  it  may  be  actually 
collected. 

A  company  was  even  formed  for  obtaining  the  spirit  generated  during  the  fermenta- 
tion of  bread,  and  which,  in  the  ordinary  construction  of  bakehouses,  is  lost ;  but  though 
spirit  was  obtained,  the  speculation  failed  to  be  profitable. 

No  doubt  this  fint  chemical  chan^B  in  th*  £eraieiilataoB  of  dough  ti  at  the  ezpenea  of  the  natritiye  priaci 

Ces  of  the  flour.  It  aeems,  then,  to  be  a  point  to  be  attended  to  that,  at  aoon  as  the  advantan  is  obtained  of 
iring  the  bread  raised,  no  time  should  be  lost  in  putting  a  stop  br  the  oven  to  the  farther  fennentatioii,  in 
ecder  to  preseire  that  sweetness  which  randers  bread  ajfrseahte ;  Mraaatatioa.  beyond  that  time,  though  it 
may  produce  alcohol,  can  only  do  so  bv  decompoetng  the  important  principles  of  the  bread ;  and  the  result  ti 
this  will  be  to  rsnder  the  latter  insipid,  as  well  as  somewhat  less  nutritious. 

It  was  said  that  in  the  new  proeess  onlj  such  spirit  was  coUected  as  formerly  absolutely  escaped  notice,  al- 
though it  is  always  found  in  the  mode  employed  by  the  ordinary  baker,  the  brrad  losing  nothing  that  it  gener> 
sUy  possesses ;  and  it  was  farther  said  that  nib  bread  does  not  get  sour  by  keeping.  It  is,  no  doobt,  true  that 
a  small  quantity  of  spirit  is  formed  in  the  ttsnal  omde  of  baking,  and  which  » lost,  from  there  beiag  no  method 
of  collecting  it ;  but  this  quantity  is  extremely  small,  and  probably  not  worth  the  trouble  cif  attempting  to 
liTDterve.  On  ibe  contrary,  by  poshing  the  fermentation  as  &r  as  it  will  go,  the  whole,  or  a  Tory  considerable 
portion  of  the  saochanne  principle  is  destroyed,  and  the  bread  sullen  in  its  qualities. 


4166.  It  has  been  renarfced,  that  although  sunr  is  the  prindiMl  substance  decomposed  ia  omaequenoe  o( 
the  fermentation,  yet  about  three  per  cent,  is  stul  found  in  breaa  baked  in  the  usual  manner,  the  flour  haTiag 
had  only  five  per  cent.  But  it  is  the  stopping  of  the  fermentation  hr  the  process  of  baking  that  has  prevented 
the  whole  of  the  sugar  from  being  deoompoeed,  which  would  have  nappened  had  not  this  been  done,  or  if  the 
fiirmentation  should  proceed  fu  enough.  It  is  not  improbable  that  some  of  the  staach  of  the  fleuv  may  have 
been  converted  into  sugar  during  the  baking. 

4167.  It  must  be  observed,  likewise,  that  this  method  of  collecting  alcohol  in  baking  can  only  be  practised 
IB  establishments  on  a  very  great  scale,  and  adapted  far  the  jrarpoee,  the  apparatus  being  of  a  neenlier  stmctore ; 
it  is  therefore  altogether  inapplieable  to  domeaiic  bread-making,  and  even  to  the  business  of  the  ordinary  baker ; 
and  we  have  said  so  much,  mora  to  illustrate  what  had  been  called  the  panary  fermeauiion  than  with  a^y 
practical  view. 

4168.  There  are  two  general  modes  of  making  fermented  bread.  The  most  ancient 
method  was  by  taking  advantage  of  a  spontaneous  fermentation,  which  dough  made 
from  flour  or  meal  undergoes  when  left  to  itself.  The  bread  so  produced  is  what  is  cdl- 
ed  leavened  bread;  and  the  origin  of  the  name  will  easily  appear  from  our  account  of  the 
mode  of  its  preparation.  The  other  method,  ami  that  by  which  our  ordinary  wheaten 
bread  is  now  always  made,  is  the  bringing  on  the  fermentation  of  the  dough  by  the  addi- 
tion of  yeast.  We  shall  first  describe  leaven^  bread,  which  will  enable  us  best  to  per- 
ceive the  advantages  of  the  other  methpd. 

Sect.  III. — ^leavened  vreav.    * 

4169.  Fermenting  bread  by  means  of  a  leaven  is  an  improvement  upon  the  mare  leamng  m 
mass  of  dough  to  spontaneous  fermentation,  as  mentioned  above.  If  aough  were  left  to  %r- 
ment  by  itself  without  any  addition,  the  effect  would  be  unequal,  and  would  vary  accord- 
ing to  the  proportion  and  condition  uf  the  several  constituents  of  the  flour.  The  sac- 
dbarine  part  would  be  disposed  to  run  into  the  vinous  fermentation  *  the  mucilage  would 
iMive  a  tendency  to  become  sour,  while  the  glulen  would  soon  verge  towards  the  putrid 
state.  These  changes  would  proceed  with  greater  or  less  rapidity,  as  the  several  part* 
were  on  the  outside,  and  exposed  to  the  atmosphere,  or  whether  they  were  in  the  inte- 
rior of  the  mass.  Occasional  mixture  of  the  whole  would  cause  these  6fl!*ect8  te  be 
:aoro  uniform ;  hut  still,  bread  made  in  this  manner  woold  be  imporCecL 
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4170.  Tlu  gr^ai  imprwemtiU  hy  ieavemnf  eon*%»U  tn  tku :  to  prodnee  the  desired- ani- 
Wmity  of  fermeotation,  a  piece  of  dough. is  kept  in  a  wann  place  until  it  has  undergone 
the  fermentation  just  described ;  then,  if  this  piece,  now  called  a  leaden,  be  well  mixed 
up  with  a  quantity  of  fresh  dough,  of  which  bread  is  to  be  made,  it  will  communicate  its 
fermentation  to  the  whole  mass,  and  every  part  will  ferment  with  greater  rapidity, 
equally,  and  at  the  same  time,  by  which  a  uniformity  will  be  produced  that  otherwise 
would  not.  have  happened. 

4171.  Bread  fermented  by  nuant  of  leaven  is  now  rarely  used  in  England,  and  is  confined 
to  rye  bread,  or  to  a  mixture  of  wheat  and  rye,  called  me«/m  in  the  north  of  England, 
where  these  two  grains  are  sown  together,  and  go  through  all  the  processes  of  reaping, 
threshing,  and  grinding  in  this  mixed  state.  In  some  places  of  the  north,  oaten  bread 
is  occasionally  fermented  with  leaven ;  yeast  is  said  not  to  answer  so  well  for  it. 

4172.  It  is  always  customary  to  reserve  as  a  leaven  for  the  next  batch  of  bread,  some  of 
the  dough,  when  it  is  just  in  the  state  fit  to  be  baked ;  and  it  is  only  in  case  of  this  be- 
ing neglected,  or  that  leaven  is  not  to  be  procured,  that  recourse  is  had  to  making  an 
origin^  fermentation.  As  it  is  now  the  custom  for  one  person  always  to  get  leaven 
from  another,  it  is  probable  that  the  original  ferment  in  any  country  might  have  been 
produced  centuries  ago.  In  the  north  of  England  a  pound  or  more  of  leaven  for  the  next 
baking  is  kept  fit  for  use  for  weeks,  buried  in  a  sack  or  cask  of  flour.  In  Italy  it  has 
been  kept  good  in  this  manner  for  several  months.  The  French  keep  it  for  a  week  in  a 
warm  place  between  two  bowls,  adding  every  day  some  flour  and  water ;  if  they  wwh 
to  keep  it  longer,  they  dry  it  by  a  gentle  heat,  and  when  it  is  wanted,  rub  it  down  to  a 
paste  with  warm  water. 

4173.  The  producing  of  new  leaven  is  a  tedious  process,  and  it  does  not  always  answer 
so  well  as  what  has  been  kept  from  a  former  baxing,  being  apt  to  run  into  putrescence. 
It  is  made  by  working,  wheat  flour  with  water  into  dough ;  this  is  kept  in  a  temperature 
of  from  70°  to  80° :  the  time  of  its  rising  will  vary  considerably,  from  a  few  days  to  a 
fortnight.  In  this  process  the  fermentation  is  at  first  of  the  vinous  kind,  as  mentioned 
above;  it  passes,  however,  very  soon  into'the  acetous;  and  leaven  is  generally  distin- 
guished by  a  slight  acidity,  which  it  gives  to  the  bread.  If  very  skilfliDy  managed,  how- 
ever, breaid  made  in  tbis  way  is  sometimes  not  inferior  to  that  which  is  fermented  with 
yeast,  and  some  persons  prefer  it. 

Scarcely  two  centuries  have  passed  since  almost  all  the  bread  consumed  by  the  la^ 
bouring  population  in  England  was  made  of  rye  flour,  either  by  itself  or  mixed  with  wheat. 
But  though  rye  bread  is  now  little  used  in  Britain,  it  is  still  the  only  kind  used  among  the 
peasantry  in  many  parts  of  France,  Germany,  Norway,  and  other  northern  Europeao 
countries,  particularly  in  the  sandy  districts  near  the  Baltic,  where  no  other  grain  than 
rye  can  be  cultivated.  In  Sweden  it  is  universally  used,  wheaten  bread  being  never 
seen  except  in  the  towns.  They  bake  rye  cakes  only  twice  a  year ;  and  consequent^ 
these  beeome  at  length  almost  as  hard  as  wood. 

4174.  To  bsIm  rye  bnad.  mix  wheat  and  rye  floor  togetlitr  with  water  at  a  blood  biat ;  add  to  half  of  this 
a  email  bit  of  leaTen,  and  after  kneadiiw  the  whole  together  Tery  well,  leave  the  dourh  in  a  warm  plaoe,  oaw 
ered  up  with  a  woollen  cloth.  In  a  few  hours  or  more  the  doagh  will  rite :  next  knead  np  thie  fermented 
dough  with  the  other  half  that  wae  left,  adding  a«  much  salt  as  is  neGessarjr.  Leave  this  mass  for  a  few  hours 
to  ierment  farther  and  swell,  and  then  make  it  up  into  loaves  for  the  oren.  The  time  required  for  bsking,  and 
the  method  of  it,  are  the  same  as  for  "  Yeast  Bread,*'  which  see.  It  requires  some  ezpeiienoe  to  be  able  to  d»* 
Pennine  the  exact  quantity  of  leaven  neoetsary  ;  if  too  little  is  used,  the  bread  will  be  heavy ;  if  too  modi 
Jeaven  be  employed,  or  if  tne  dough  be  safiered  to  lie  too  long  before  baking,  the  bread  will  have  a  disagreea* 
ble  sour  tatta. .  Some  use  milk  instead  of  water  to  wet  the  douvlk.  100  lbs.,  consisting  of  equal  parts  of  wheat 
sod  rye,  vrill  produce  from  IM  Ibe.  to  IM  Ibe.  (tf  leavened  bread. 

Since,  with  the  exception  of  wheat,  rye  contains  a  greater  proportfon  of  gluten  than 
any  other  com,  it  is  easy  to  be  fermented,  and  is  a  strong,  hearty,  though  coarse  food. 

4175..  Rye  bread  is  aleo  sometimes  fermented  with  yeast,  and  then  it  has  not  the  acid 
which  leavened  bread  generally  has. 

SkcT.  IV. — BBEAD  PBRMENTED  WITH  TEA8T,  AND  MADE  BT  PUBLIC  BAKERS. 

4176.  Since  it  is  difficult  always  to  ferment  leavened  bread  so  as  not  to  produce  more 
of  a  sour  taste  than  is  agreeable,  it  was  a  great  improvement  to  substitute  yeast  as  a 
ferment,  the  bread  so  produced  having  no  unpleasant  flavour,  and  being,  at  the  same 
time,  lighter. 

4177.  Method  of  making  Bread  by  the  London  Bakers.^-The  baker  first  sifts  a  sack  of 
floor  into  the  kneading  trough ;  he  then  dissolves  four  or  five  pounds  of  salt  in  a  pailfiil 
of  hot  water ;  and  when  this  has  eooled  down  to  84°,  from  three  to  four  pints  of  yeast 
are  added,  blended  well  with  the  water,  and  passed  through  a  sieve.  A  hole  is  now 
made  in  a  heap  consisting  of  one  (bird  of  the  sack  of  flour,  and  the  whole  gradually  work- 
ed up  in  a  small  trough  with  the  water  he  has  prepared  into  the  consistence  of  stiff  bat- 
ter, quite  free  from  lumpe*  The  surfac#of  this  is  tnade  level,  some  floor  is  sprinkled 
over,  and  it  is  covered  over  with  sacks  or  cloths ;  this  is  called  setting  the  sponge. 

In  this  situation  it  is  left  for  an  boor  or  two ;  a  fermentation  takes  place,  carbonic 
acid  is  disengaged,  which,  had  the  mass  been  semi-liquid,  woold  have  risen  to  the  snr 
ftna  in  bubbles,  that  would  have  broken ;  bnt,  firom  th«  viscidity  of  the  dough,  the  air. 
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though  it  fonas  cells,  is  confined,  and  the  sponge  swells  to  doable  fts  origin^  shoe.  II 
this  was  snffered  to  go  on,  the  air  wtnild  at  last  escape,  and  the  sponge  fall  down. 
When  the  baker  perceiyes  that  the  process  has  advanced  sufficiently  (ar,  he  mixes  with 
the  sponge  all  the  rest  of  his  sack  of  flouTi  and  incorporates  the  whole  together  bj  a  la- 
borious coarse  of  kneading  for  upward  of  an  hoar,  and  the  mass  is  then  called  dou^h. 

This  setting  the  sponge  is  useful  by  way  of  precaution,  in  order  to  tiy  how  the  yeast 
will  act  in  raisuig  the  dough,  without  using  up  the  whole  quantity ;  as  any  necessaiy 
alteration  can  be  more  easily  made  in  this  stage  of  the  process  thali  after  the  whole  of 
the  flour  is  mixed  ap. 

If  the  dough  is  too  thin,  the  bubbles  of  gas  would  all  escape,  and  the  raising  would 
subside ;  and  if  the  baker  were  to  sufTer  the  fermentation  to  be  comiHeted  before  baking, 
the  bread  Would  pass  into  the  dour  state.  The  baker,  therefore,  does  not  carry  on  the 
fermentation  all  at  once,  but  adds  the  sponge  at  twice  or  three  times,  and  also  the  flour. 
The  perfect  kneading  is  essential,  that  the  fermentation  may  be  equal. 

The  dough  is  now  left  to  itself  for  an  hour  and  a  half,  with  a  little  flOur  sprinkled  all 
over  it,  and  it  is  likewise  covered  with  a  woollen  cloth ;  during  this  time  the  fermenta- 
tion continues,  and  spreads  through  the  whole  mass.  It  is  then  subjected  to  a  second 
but  less  laborious  kneading,  that  the  vesicular  structure  should  be  equally  distributed. 
The  doo^  is  then  cot  into  pieces^  each  beini^  made,  by  Weighing,  of  the  proper  size  for 
loaves,  and  wh^h  shaped  into  proper  forms  for  the  oven,  they  are  set  aside  in  a  warm 
place  for  some  time.  They  are  then  put  into  the  oven  by  a  shovel  for  the  purpose,  and 
left  in  it  about  two  hours  and  a  half  or  three  hours  *,  when  taken  out,  they  are  turned 
with  their  bottoms  upward,  to  prevent  them  from  splitting,  and  are  corered  up  with  a 
blanket  to  cool  slowly.  The  loaves,  when  they  come  out  of  the  oven,  are  about  twice 
the  aize  they  were  when  they  went  in. 

4178.  Kiuading  the  dongh  in  tome  pUees  is  pBrfcrmtd  hy  nuukhteryy  vrhich  is  certainly 
superior  to  the  usual  mode  of  employing  the  hands,  and  sometimes  the  feet  of  bakers. 
At  Paris  and  Genoa,  mechanism  is  occasionally  employed ;  and  at  Geneva,  it  is  said 
that  the  bekera  are  compelled  by  law  to  send  their  dough  to  be  kneaded  at  a  public  mill 
oonstructed  for  that  purpose.  Various  doagh->making  machines  have  been  patented 
lere,  of  which  that  by  Hebert  is  one  of  the  best.  A  kneading  machine,  simple,  cheap, 
and  requiring  no  art  to  use  it,  is  employed  by  many  French  b&ers  ;  and  it  is  desirable> 
for  the  sake  of  cleanliness,  that  it  should  be  introduced  here.  It  is  figured  in  thie  ^  Dio- 
tionnaire  Technoiogique.*^ 

4179.  AFethadi  ofrtAwing  the  Dough  toUkout  FermefOati&n. — ^Tbe  chief  advantage  of  the 
process  of  ferriaentation  in  making  bread  being  the  production  of  gas»  which  ft)rms  nu- 
merous cells  that  give  that  peculiar  porous  texture  seen  in  the  civmb  of  a  loaf,  any  other 
process  that  will  prodnoe  a  similar  texture  will  answer  to  make  good  bread.  Accord 
tngly,  sub-carbonate  or  bi-carbonate  of  anmionia  being  mixed  with  the  dough,  the  lattei 
will,  on  bakiAg,  become  spongy,  as  if  it  had  been  fbrmented  with  yeast.  The  reason  is 
this :  the  carbonate  of  ammonia,  being  very  vdatile,  is,  by  the  heat,  converted  into  a 
gaseous  body,  which,  after  filling  the  dough  with  cells,  flies  off  entirely,  leaving  not  a 
trace  behind.    This  his  been  occasionally  practised  by  London  bakers. 

4180.  Anothei:  method  is  also  used  by  some  bakers,  for  which  a  patent  has  been  taken, 
and  the  bread  prbduced  by  it  is  called  patent  unfermented  bread.  Instead  of  the  ordioaTy 
quantity  of  cotuhibn  salt  put  into  the  dough,  carbonate  of  soda  and  muriatic  acid,  in  due 
proportions,  are  kneaded  up  with  the  dough  as  rapidly  as  possiUe,  which  causes  it  to 
rise  immediately.  The  explanation  is  thii :  the  muriatic  acid  unites  with  the  soda,  and 
sets  free  the  carbonic  acid  of  the  earboUate ;  this  gas  then  distends  the  dough,  giving 
it  a  vesicular  character.  The  muriatic  sicid  knd  sSdh^  being  the  ingredients  of  viiiieh 
saU  is  formed,  reknains  in  the  dough  as  salt,  no  other  salt  being  necessary.  This  method 
is  found  to  answer,  and  to  make  excellent  bread ;  by  it  time  and  trouble  are  saved^  and 
tUl  risk  of  carrying  the  fermentation  too  far,  as  in  the  common  method  with  yeast,  is 
avoided.  By  some  it  is  thought  that  bread  made  in  thiis  Uianner  is  particularly  suited  t« 
iBvatids; 

Sect.  Y. — ^adfltsration  or  bbsao. 

4181.  There  is  no  doubt  that  both  flour  and  bread  have  been  occasionally  adhltehitisit, 
and  sometimes  with  deleterious  substances,  though,  we  believe,  such  practices  are  at 
present  not  oomlnon.  It  is^  however,  useftil  to  know  what  are  the  substances  usually 
resorted  to  for  sophistication,  and  likewise  how  to  detect  such  frauds. 

4182.  Flour  of  bad  or  inHgereia  quUityf  ar  damaged,  being  sold  at  an  inferior  price,  to 
perhaps  at  present  what  we  have  most  to  dread  from  dishonest  bakers,  since  the  means 
of  detecting  deleterious  substances  introduced  instead  of  flour  are  so  simple  and  Well 
uderstood,  that  few  will  vehture  to  use  thefli.  The  mere  inferiority  of  flour  oannol 
easily  be  discovered  by  chemical  tests,  and  can  only  be  judged  of  by  the  general  quality 
of  the  bread. 

It  is  chiefly  to  conceal  the  drfects  of  the  floMr  thai  alum,  and  sometimes  isttb-Mrbonate 
of  ammonia,  are  added.  Wfa^n  the  flour  is  damaged,  the  gluten  is  in  part  destroyed,  and 
it  is  difficult  to  make  the  bread  rise  sufficiently  without  the  addition  of  something. 
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4188.  Alum  has  certainly  Been  employed  by  some  London  bakers  Ibr  the  purpose  of 
Adulterating  bread,  since  many  eonvictions  have  taken  place  of  bakers  Tvho  were  found 
to  have  alam  in  their  possession  for  this  purpose.  We  believe,  however,  that  there  are 
many  respectable  bakers  who  never  employ  so  deleterious  a  material.  The  following 
wilt  be  usefal  information,  in  order  to  put  the  public  upon  its  guard : 

Tliere  an  aeveral  objacta  for  which  alam  is  put  into  bread  :  one  of  them  ia  to  enable  the  baker  to  make  ont 
of  imperfect  or  daraAged  floor  a  bread  that  ahall  Idok  aa  if  it  were  made  from  the  best  Itoar ;  a  second  motirv 
ia,  that  the  bread  u»y  nbaovb  more  w««r,  axid,  therefore^  weigh  more  tiban  it  oQrbt  from  a  oertain  quantity  ol 
flour ;  and  a  third  ia,  to  make  the  luavea  part  from  eanh  other  more  readily.  The  firat  two  rettou  are  pdai- 
tively  fraudalent ;  to  the  last  there  would  be  no  objection  were  the  alum  perfectly  harmleas.  It  ia  wdll  knows 
that  it  is  impoeaible  Ut  taiakis  the  i^hitest  kind  of  bread  light  and  porons,  and  of  the  colour  and  appearance  to 
which  the  pablic  an  now  aecuftnitted,  if  floor  alone  and  onadnlter^ed,  except  it  be  of  the  very  best  iqoality ; 
and  we  have  shown  that  when  wheat  floor  it  damaged  by  any  canae  that  injures  itk  gluten,  the  Inead  made 
from  it  will  nut  rise  properly.  The  way  in  which  alum  acta  in  covering  this  defect,  as  well  as  that  of  coloun 
or  what  may  be  termed  bleaching  the  flour,  is  not  well  understood ;  but  the  fact  appears  to  be,  that  a  smidi 
quantity  of  alum  ia  suflknent  to  produce  a  remarkable  effect.  It  has  been  oohfidently  aaserted  that  mnnr  ba- 
kera  purchase  a  mixture  of  floor,  alum,  and  salt,  for  the  porpoae  of  adding  it  to  damaged  floor,  and  that  inia  it 
known  among  themselves  by  the  name  of  thorp  whitfs  ;  sometimes  it  is  called  ttuff.  By  means  of  this  com- 
pound, they  are  enabled  to  deceive  the  pablic,  and  to  make  bread  composed  of  bad  flour  pass  for  that  which 
can  only  be  manufactured  fVom  pure  ingredienta.  Dr.  Ure  states  that  he  found  the  proportioha  of  alum  fa) 
bread  to  be  variablA,  bat  that  ita  quantity  appeared  t<i  be  in  piropoitioii  to  Uie  bodniaa  of  the  floor. 

4164.  It  has  been  aaid  that  the  email  quantity  of  alum  whidi  is  emnlojred  (an  ounce  to  a  sac^  of  flour)  cannot 
be  prejudicial  to  health ;  others  maintain,  that  the  proportion  of  alum,  if  used  at  all,  is  as  much  as  three  or 
four  ounces  to  a  aack  of  flour,  and  that  leas  will  not  have  the  desired  effect.  On  this  subject,  however,  medi- 
cal teen  generally  agree  that  even  a  amall  quantity  of  this  astringent  mifaatanoe  taken  continually  cannot  fail 
to  injure  the  constitolion.  The  practice  ia  forbidden  by  law,  and  any  tamperiiq^  vrith  the  heOlth  of  tho  publio 
deservea  severe  punishment.  It  is  pretty  certain  that  alum  is  not  used  by  the  most  respectable  bakers ;  and  it 
is  quite  oertain,  that  when  the  best  flour  is  em  loyed,  alum  is  not  necessarv  to  make  the  breUd  white. 

4185.  To  dttect  alum  in  kreai  nquiret  some  knowledge  of  chemistry ;  and  we  must  recollect  that  idum  con- 
aiats  of  anlphoric  acid,  alumina,  and  potash.    CrumUe  about  two  otinoea  of  the  bread  susueoted  in  half  a  pia 
of  distilled  water ;  boil  the  mixture  a  few  minutes,  and  filter  the  liquor  through  unsized  paper.    Evaporate 
the  fluid  to  alioat  one  fourth  of  its  original  bulk  ;  divide  it  into  two  parts.    Into  one  of  these  let  fall  a  solutior 
of  muriate  of  baiytea  (now  called  ehkiride  of  barium) ;  if  a  copious  white  precipitato  ensue,  which  does  no 
disa|>pear  by  the  addition  of  pure  nitric  acid,  thet  preeenco  of  alum  mi^  be  toapected,  aa  this  prodiritata  iDdi« 
cates  aulphuric  acid.    Into  tho  othf  r  half  dxt>p  a  Itule  aqua- ammonia ;  if  alumina  be  present,  the  other  oonatit 
uent  of  alum,  a  light  precipitate  will  appear,  which  will  be  re-dissolved  by  a  few  drops  of  a  solution  of  caosti 
potash.    Bread  nmdU  without  alum  produces^  when  assayed  i*  this  manner,  merely  a  veiy  slight  precipitate 
which  originotta  frcfcn  a  minute  portion  of  sulphate  of  nngnosia,  oontaifled  in  all  oomfnoo  nut  of  eommerett, 
and  bread  nUUle  with  salt  freed  from  sulphate  of  vagnesia  prod  aces  an  infusion  with  water  which  doea  not 
become  diaturiwd  by  the  barytic  test.    There  are  more  accurate  methods  than  this,  by  detocting  the  several 
conatitnents  of  alum,  sulphuric  acid,  alumina,  and  potash;  but  is  these  demand  considerable  acquaintance 
with  the  methods  of  chonrical  aa^ysts,  they  can  only  bo  practised  by  penooa  cdhtttraaiit  with  that  subject,  who 
will  ivadihr  find  the  means  of  accomplishing  this  object. 

4180.  We  have,  in  ne  Uult  tecttonf  meniloned  heo  methoit  ^hich  are  practised  of  raising  dough  without  the 
nrial  promss  of  fennentation  ;  one  by  the  use  of  cariionato  of  ammoniaj  iiiid  another  by  means  of  r  arbonate  of 
sada  and  nnriatic  acM.  By  both  of  these  methods  carbonic  add  gas  it  diaangaged,  which  rendMO  the  bread 
poraua  and  light ;  nor  aire  they  in  any  way  hurtful  to  health,  the  ammonia,  thttragh  its  voIatilitjTi  flying  oflTon- 
tirely,  and  the  salt  formed  bv  the  last  process  being  only  common  salt,  such  aa  is  alwfiys  used  in  breu.  But 
it  is  to  be  observed  that  bakers  can  by  these  processet  cause  dough  to  rise  made  of  flour  spoiled,  or.  as  they 
call  it,  aoMT  jloiir,  which  could  not  be  njsed  euily  by  yeast,  and  th'erefoM  bread  miiy  thus  be  mhde  of  bad  flour 
to  look  nearly  aa  welLas  if  made  of  the  best.  Oonsfonally,  howovbr,  these  procooaeo  are  employed  for  other 
purposes  than  those  of  sophistication ;  they  are  sometimes  used  with  yeaat  to  ensure  tho  rising  of  tho  dough 
u  cases  of  difficulty,  or  where  the  bakera  are  in  a  hurry. 

4187.  But  although  bread  baked  and  raised  by  these  means  is  vesicular  or  porous,  knd  hearly  similar  in  ap« 
pearanca  to  bread  inado  vrith  yeast,  yet,  when  elooaly  oxaminodt  tilie  nature  of  its  poroo  is  torr  different ;  tho 
pores  are  ^nerally  hrffOy  and  the  mass  is  ssldom  spongy,  or  full  of  ndnuto  pores,  and  fiuqnently  a  laige  cavity 
IS  formed  m  the  loaf;  it  is,  besides,  difficult  to  expel  the  last  traces  of  the  ammonia,  which  sometimes  leave 
an  unpleasant  taste.  Vogel  has  bwide  some  aocoimte  experiments  on  this  subject,  and  he  has  shown,  in  oppo- 
sition to  what  has  been  asserted,  that  it  is  impossible  to  make  such  good  bread  by  tne  use  of  water  iinpivgnated 
with  carbonic  acid  gas,  mixtures  of  oarbonate  of  soda  and  tartario  acid,  or  any  method  of  generating  ga%  as  by 
the  employment  of  veaKt 

4188.  Some  iphife  stthstaitees  are  said  to  hate  been  anphtvei  fty  mtfierv  and  bakers  for  the  purposes  tf  mhtteHf 
ingjlour  and  bread  by  direct  mixture,  aa  chalk,  plaster  of  FUris,  bones  caleiiiod  and  ground,  which  Aris  all  vetj 
prejudiciaL  It  is  very  unlikely  that  these  are  now  often  used  as  adulterating  ingredients,  howeror  t)iey  ma;r 
nave  boeut  since  the  means  of  detection  are  so  well  known.  If  any  such  materials  are  suspected  in  broad,  it 
will  be  suflkSettt,  in  order  to  diVcovet  them,  to  boil  some  iof  the  hreiUl  in  a  certain  quantity  of  water,  when  Uio 
flubotances  #ill  sejpdr&te  and  fkll  to  the  bottom  as  a  white  po#der,  which  itaay  be  examined  by  a  chemist.  R 
is  scarcely  necessary  to  say  that  Ho  powder  of  this  kind  can  be  any  part  of  the  flour  itself:  out  if  any  sudli 
occur,  it  must  be  the  consequence  of  sophistication.  If  the  powder  be  bhalk,  oil  of  vHribl  (called  also  Sulphuric 
acid  wad  hydrochloric  acid),  diluted  #lth  six  times  its  woignt  of  witer,  will  occasion  an  elSlbrveicenco  or  bub- 
bling #hbi  poured  upon  it. 

4189.  The  general  prrferenee  ihu  u  given  to  bread  very  white  has  been  conniered  to  arise 
from  prejudice,  and  it  has  been  said  that  it  is  in  consequence  of  this  fklse  taste  in  the 
public  that  bakers  have  beeti,  in  some  degree,  compelled  to  seek  out  methods  of  making 
their  bread  as  white  as  possible  beyond  what  their  profits  will  allow.  It  is  very  neces- 
sary that  we  should  be  extremely  cautious  how  we  admit  of  excuses  for  the  adultera- 
tion of  so  imponaot  an  article  of  food  as  bread,  and  it  is  highly  desirable  that  we  view 
the  subject  in  its  true  light.  We  have  already  explained  that  the  fihest  ftomr  is  com- 
posed of  the  central  part  of  the  grains  of  wheat,  and,  when  the  grain  is  of  the  best  qiial- 
ity«  this  part  is  extremely  white.  The  exterior  part  of  the  wheat  affords  a  flour  leis 
white.  Th^  widteness  of  flour,  therefore>  when  it  is  pure  and  unadulterated,  becomw 
in  some  degree  k  test  of  its  having  been  produced  from  the  centre  Of  the  griiin»  whieU 
gives  what  is  called  the  finest  and  best  flour.  .  Good  wheat  likewise  affords  a  flout 
whiter  than  damaged  Wheats  or  than  the  meal  of  other  grains,  as  baiieyv  oats,  pette,  and 
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beans.  It  is  no  wonder,  therefore,  that  the  publift  should  have  the  impn^^sion  that  the 
whiteness  of  flour;  and,  of  course,  of  the  bread  made  from  it,  is  more  likely  to  be  of  the 
first  quality  rather  than  what  is  of  a  darker  colour,  since  the  latter  may  not  only  consist 
of  inferior  flour,  but  may  be  adulterated  with  some  other  substance.  Bread  of  the  whole 
of  the  wheat  is,  of  course,  much  less  white  than  what  is  made  of  flue  flour,  but  it  is  said 
to  be  quite  as  nutritious,  or  even  more  so,  and  hence  the  preference  of  very  white  bread 
is  called  a  false  taste.  But  it  does  not  appear  to  be  clearly  established  that  brown  bread 
is  more  wholesome  in  general  than  white,  if  the  latter  be  pure,  and  there  is  a  reason 
why,  weight  for  weight,  the  white  is  the'  most  nutritious.  The  flour  of  which  brown 
bread  is  made  drinks  up  more  water  in  making  it  into  dough  and  baking  than  the 
white ;  hence,  in  an  equal  weight  of  white  and  brown  bread,  there  is  most  water,  and, 
of  course,  less  nutritive  matter  in  the  former.  It  is  true  the  brown  is  also  the  cheapest, 
but  it  is  said  that  the  labouring  classes  find  the  white,  after  all,  the  most  satisfying,  and 
therefore,  as  they  suppose,  the  most  economical.  This  may  or  may  not  be  so ;  but  if 
true,  their  preference  of  it  cannot  be  called  a  prejudice,  and  white  bread  is  more  likely 
to  be  of  good  quality  than  what  is  worse  coloured  ;'  for  though  substances  are  some- 
times used  to  give  artificial  whiteness,  yet  these,  being  of  so  easy  detection,  are  prob- 
ably very  seldom  made  such  use  of;  and  if  there  is  no  adulteration  by  the  intermixture 
of  other  substances,  the  whitest  bread  is  most  likely  to  be  the  best,  as  it  fennents  most 
readily,  and  contains  most  gluten  and  starch. 

4190.  The  most  general  aduUeraiton  of  breads  as  it  is  made  at  present,  is  the  mixing  fotor 
toes  with  the  dough,  which  has  become  so  frequent  a  practice,  that  bakers  make  no  secret 
of  it.  Many  of  them  assert  that  good  bread  cannot  be  made  without  it,  and  that  such 
bread  is  more  light,  palatable,  and  digestible  than  that  which  is  manufactured  from 
wheaten  flour  alone.  We  must  confess  that  we  doubt  the  truth  of  this  statement  in  the 
way  in  which  it  is  intended  to  be  understood.  The  addition  of  potatoes  to  bread  may 
serve  the  baker's  purpose,  since  potatoes  cost  him  less  than  an  equal  weight  of  flour ; 
potatoes  are  not  an  unwholesome  addition,  and  bread  made  in  this  manner  may  be  very 
palatable  ;  but  when  we  consider  the  composition  of  wheat  flour  and  of  potatoes,  the 
latter  containing  no  gluten,  which  is  the  most  nutritive  part  of  wheat  flour,  it  must  be 
obvious  that  bread  mixed  with  potatoes  is  less  nutritious  than  an  equal  weight  of  what 
is  made  solely  from  wheat.  Should  this  practice  be  admitted  to  be  fair,  and  the  price 
of  such  bread  reduced  in  proportion  to  that  of  the  ingredients,  there  might  be  no  reason 
for  complaint ;  but  to  put  as  large  a  quantity  of  potatoes  into  the  bread  as  the  flour  will 
allow  of,  and  then  to  charge  as  much  for  this  bread  as  for  bread  all  of  wheat  flour,  is 
certainly  an  imposition.  With  respect  to  the  addition  of  potatoes  being  any  improve- 
ment in  bread,  it  is  extremely  difficult  to  decide  such  a  question  except  accurate  experi- 
ments were  made  with  the  materials,  and  such  experiments  can  scarcely  be  expected 
from  the  bakers.  We  have  certainly  seen  bread  of  the  very  best  quality  made  in  pri- 
vate families  without  a  particle  of  potato,  and  until  the  superiority  of  potato  bread  is 
distinctly  proved,  we  must  withhold  our  belief  that  it  is  an  improvement  upon  that  where 
the  best  flour  and  other  materials  are  employed. 

We  are  aware  that  ihe  flour,  or  starch,  of  potatoes  is  largely  manufactured  in  Paris  for 
the  pastry-cook,  but  this  article  is  dearer  than  flour,  and  is  therefore  used  for  other  pur- 
poses than  adulteration.  Our  bakers  do  not  use  the  starch  or  flour  of  the  potato  to  mix 
with  their  dough,  but  rub  up  with  it  the  whole  of  the  potato,  which  contains  but  30  per 
cent,  of  starch. 

4191.  Potato  starch  may  he  detected  in  flour  by  examination  with  a  microscope ;  the 
grains  of  starch  may  be  seen  of  a  round  form,  and  to  possess  a  glistening  appearancei 
which  is  not  the  case  with  flour.    See  *<  Starch,"  Book  VIL,  Chap.  YIIL,  Sect.  II. 

4192.  Common  »aU,  which  ia  «aMntial  to  braad  in  a  imall  qoantity,  ti  rarely  emplayod  in  too  great  propoi>> 
tion  at  a  fraud.  Salt  has  the  property  of  caoaing  the  doag^h  to  take  up  more  water  than  it  otherwise  would* 
and  thna  increases  the  weight  of  the  bread ;  but  as  this  increase  is  mere  water,  the  bread  gains  nothii^  in 
nutritious  quality.  This  kind  of  adultrratioo,  howerer,  is  not  likely  to  be  carried  to  any  great  extent,  as  the 
saltness  of  the  bread  will  be  complained  ci, 

A\9i.  Sand  is  sometimes  found  in  bread ;  but  this  cannot  be  supposed  to  be  introduced  purpoeelT  by  the 
miller  or  baker.  The  sand  is  derired  either  from  grain  badly  cleaned,  or  more  frequently,  perhaps,  tram  tha 
wearing  away  of  bad  millstones.  In  some  parts  of  the  country,  the  millstones  being  cX  too  soft  a  material  is 
not  tuinvquent.    This  accident  is  a  serious  eril,  as  fine  sand  is  extremely  prejudicial. 

4194.  Oh  tk*  Contimettt,  bakers  appear  to  be  no  leas  ingeniona  than  in  thxM  country  in  the  oontriraiioe  ol 
adulterating  processes.  ,  Some  time  ago  the  bakers  of  Lisle  were  detected  in  using  solpbato  of  copper  (blue 
ritriol),  a  pmaonous  substance,  in  bread,  to  correct  the  qaalities  of  bad  flour. 

Sect.  VI. — ^soue-mjidb  brba.!). 

4196.  Hitherto  we  have  treated  of  the  general  principles  of  the  art  of  making  biead, 
which  cannot  but  be  desirable  to  be  understood  by  those  wbo  have  the  management  of  a 
hmHy ;  and  we  stated  in  our  introduction.  Sect.  I.,  that  the  convenience  of  having  poblie 
bakers  almost  in  every  village  has,  in  many  places,  superseded,  in  a  great  degree,  the 
necessity  for  bakine  at  home ;  nevertheless,  domestic  baking  is  very  generally  practised 
in  the  oountiy ;  and  one  advantage  of  this  is,  that  bread  can  be  secured  from  any  adul- 
teration, and  may  be  bad  of  the  best  quality.  It  has  been  said  justly  that  "  the  evils  of 
adulteration  are  probably  exaggerated ;"  but,  with  some  persons,  the  suspicion  that  they 
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are  eating  other  sabstances  than  the  produce  of  wheat  is  painfol  enough.  In  general, 
ffood  home-made  bread  is  observed  to  be  more  fall  of  flavour  than  that  of  the  baker,  tc 
Seep  better,  and  to  go  farther,  beiiig  more  nutritive.  In  many  families,  a  difficulty  oc' 
curs  respecting  the  oven ;  one  built  of  brick  is  tbe  best ;  and,  where  the  family  is  large, 
a  bake-house  is  found  an  important  requisite ;  but  perfectly  good  bread  may  be,  by  proper 
management,  baked  in  iron  and  other  ovens  on  a  small  scale,  and  we  must  refer  tbe 
reader  to  the  article  *'  Description  of  Ovens,"  Sect.  IX.,  Chap.  III.,  where  the  various 
kinds  will  be  treated  of. 

4196.  With  respect  to  the  economy  or  saving  in  baking  bread  at  home^  some  persons  con- 
sider that  it  is  so  little  as  not  to  deserve 'attention  except  the  family  be  large.  This 
depends  much  upon  opinion,  but  it  is  well  to  see  what  the  cost  actually  is,  in  order  to 
determine  this  question.  The  following  calculation,  given  in  an  excellent  little  work 
entitled  '*  Cottage  Comforts,"  will  place  this  in  a  clear  light :  "  The  expense  of  making 
a  bushel  of  wheat  into  bread  will  be  as  follows :  Wheat,  9a. ;  grinding,  9d. ;  yeast  and 
salt,  Zd. ;  heating  the  oven,  1«. ;  in  all  \\a. ;  but  from  this  you  must  deduct  at  least  6<2., 
as  the  bran  and  pollard,  of  which  you  have  13  lbs.,  is  worth  more  than  kd.  per  pound.  I 
have  also  rather  overcharged  than  otherwise  on  the  other  things.  Salt,  now  the  tax  is 
taken  off,  is  very  cheap ;  yeast,  if  you  have  bnewed  lately,  you  need  not  buy,  and  \a.  is 
perhaps  more  than  ample  allowance  for  heating  the  oven ;  perhaps  10«.  will  be  about  a 
fair  calculation  for  the  baking.  From  your  bushel  of  wheat  you  will  get  from  68  to  59 
lbs.  of  bread,  that  is,  about  thirteen  loaves  and  a  half  of  4  lbs.  each,  which  will  cost  you, 
at  the  baker's,  lU.  9\d.  Should  there  be  no  convenience  for  grinding,  the  best  white 
flour  may  be  purchased,  of  good  quality,  usually  at  about  bs.  6d.  per  bushel  of  66  lbs." 
From  this  it  is  obvious  that  the  saving  is  not  great,  and  that  the  baker's  profits  cannot  be 
considerable,  if  the  materials  he  .uses  are  of  the  best  kind ;  but  it  is  also  obvious  that 
it  is  possible  to  make  bread  at  home,  of  the  very  best  quality,  at  least  as  cheap  as  it  is 
sold  by  the  baker,  with  the  certainty  of  its,being  genuine. 

If  a  certain  proportion  of  potatoes  are  added  to  the  flour,  as  is  the  practice  with  the 
bakers,  then  the  bread  will  be  cheaper,  weight  for  weight,  but  the  real  saving  will  be 
little,  as  the  potatoes  contain  so  much  water ;  added  to  which,  bread  into  which  potatoes 
enter  as  an  ingredient  is  decidedly  somewhat  less  nutritive,  though  very  white,  and 
keeps  worse,  becoming  dry  and  hard  in  less  time. 

4197.  To  make  good  Famly  Bread. — ^The  general  mode  of  making  bread  fermented  with 
yeast  must  be  nearly  the  same  in  all  cases ;  and  we  have  already  described  the  method  as 
practised  by  tiie  public  baker ;  but  we  consider  it  proper  to  describe,  likewise,  the  process 
as  it  is  employed  in  private  families,  where  the  scale  is  of  course  less.  We  will  suppose 
that  a  bushel  of  wheat  flour  is  to  be  baked  into  bread ;  if  the  quantity  be  less,  then  all 
the  ingredients  must  be  diminished  in  proportion,  observing  that  a  bushel  of  flour  weighs 
fifty-six  pounds.  If  tbe  family  be  large,  it  may  be  supposed  to  consume  that  quantity 
Weekly ;  but  in  a  small  family  of  three  or  four  persons,  twenty  pounds  of  floor  may  per- 
haps be  found  sufl3cient  for  the  weekly  batch.  Put  the  flour  in  one  heap  into  a  wooden 
trough  that  is  made  for  the  purpose,  or  into  a  smooth  tub  or  pan  sufficiently  large  to  hold 
near  twice  the  quantity,  but  not  too  deep.  Then  mix  a  pint  of  good  stiflT  brewer's  yeast 
with  a  pint  of  lukewarm  water,  and  a  quarter  of  a  pound  of  salt,  and  strain  it  through  a 
sieve ;  with  a  spoon,  work  as  much  flour  into  it  as  will  make  the  whole  of  the  consist- 
ence of  a  thin  batter,  and  stir  this  together  well.  Make  a  large  hole  in  the  middle  of  the 
heap  of  flour,  and  pour  this  mixture  into  it ;  sprinkle  some  dry  flour  over  this,  so  as  just 
to  cover  it.  The  sponge  being  thus  set,  cover  the  whole  over  with  a  cloth,  and  place  it  in 
a  warm  situation,  nearer  to,  or  farther  from  the  fire,  according  to  the  state  of  the  weather, 
whether  it  is  hot  or  cold. 

The  sponge  will  now  ferment  and  swell  up,  or  rise,  as  it  is  called ;  and,  as  it  rises, 
cracks  will  be  seen  across  the  flour  that  was  scattered  over  it.  The  whole  of  the  flour  is 
now  to  be  mixed  up  with  the  mass  in  which  the  fermentation  has  already  taken  place ; 
mixing  in  as  much  water  as  is  necessary,  and  taking  care  to  add  it  a  little  at  a  time. 
The  whole  must  now  be  very  weB  kneaded  together  into  dough.  Much  of  the  goodnesa 
of  the  bread  will  depend  upon  the  thorough  kneading,  in  order  that  all  the  lumps  of  flour 
may  be  completely  moistened  and  broken,  and  the  fermented  batter  intimately  mingled 
with  the  dough,  so  that  it  may  be  as  uniform  as  possible. 

At  flrst,  the  mass  is  very  adhesive,  and  clings  to  the  fingers,  but  it  becomes  less  so 
the  longer  the  kneading  is  continued ;  and  when  the  fist,  on  being  withdrawn,  leaves  its 
perfect  impression  in  the  dough,  none  of  it  adhering  to  the  fingers,  the  kneading  may  be 
discontinued.  The  dough  is  now  to  be  made  up  into  a  lump  in  the  middle  of  the  trough, 
a  little  floor  is  dusted  over  it,  and  it  is  placed  in  a  warm  situation  to  ferment,  and  rise 
still  more.  In  about  half  an  hour  or  more,  according  to  circumstances,  it  will  have  risen 
sufficiently ;  and  before  it  has  time  to  fall  back  again,  it  is  cut  into  pieces  of  the  required 
sizes  for  loaves,  and  made  up  into  shape,  ready  to  be  put  into  the  oven,  and  dusted  over 
with  flour.  No  more  should  be  done  than  is  necessary  to  bring  the  loaf  into  shape,  since 
much  handling  in  this  stage  of  the  dough  is  apt  to  make  the  bread  heavy. 

In  the  mean  time,  while  this  was  going  on  the  oven  should  be  heated  either  with 
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wood  or  by  a  coal  fire,  accordiDg  to  its  construction,  for'which  see  "  Orea,"  Sect  UL 
It  is  difficult  to  describe  the  degree  of  heat  that  is  proper  for  the  oren ;  but  persons 
aru:ustomed  to  bake  in  a  brick  oven  guess  this  pretty  well  by  the  bricks  being  red-hot, 
and  the  degree  of  heat  which  they  feel  on  their  faces.  The  hot  embers  are  now  to  be 
drawn  out  of  the  oven ;  if  that  is  of  brick,  this  is  done  by  a  long  pole  with  an  iron  hook; 
and  the  bottom  is  farther  cleaned  with  a  mop  made  of  shreds  of  cloth  or  sacking.  No 
time  should  now  be  lost  in  putting  in  the  loaves,  by  means  of  a  proper  wooden  shovel, 
called  a  peel^  and  the  oven  door  should  be  shut  very  close ;  the  bread  should  be  looked  at 
when  it  is  supposed  to  be  nearly  done,  which,  is  generally  in  about  two  hours,  more  or 
less,  according  to  the  size  of  the  loaves.  When  the  loaves  are  taken  from  the  oven, 
they  should  be  placed  with  their  bottoms  upward,  and  covered  with  a  thick  cloth  or 
flannel,  that  they  may  codl  gradually. 

If  the  fennentatina  of  bread  be  too  rapid,  m  it  Mmetimei  will  be  in  warm  weather,  or  if  too  mach  or  toe 
Strang  yeast  has  been  u&ed.  there  is  a  danger  of  the  dodgh  souring  by  passing  into  the  acetous  fermentation. 
If  that  shonld  happen,  it  will  become  heavy.  To  check  this,  it  is  customary  to  ttocorer  the  dough,  and  ezpoae 
it  to  the  air,  in  order  to  diminish  the  temperature  of  the  fermenting  mass,  or  to  jmt  it,  if  poasiUe,  in  a  cooler 
place.  Clmptal  proposes  to  knead  a  little  carbonate  of  potash  with  toe  douf  h,  which  will  nentialiie  the  eacest 
of  acetic  acid ;  magnesia  has  also  been  tried  for  the  vune  purpose ;  hut  though  these  practices  nmy  be  rerj 
proper  were  bakers  scientific,  they  will  frequently  fail  with  our  present  makers  of  bread. 

41 9S.  Household,  or  Brown  Bread. — In  Sect.  11.  we  described  the  different  kinds  of  flour 
prepared  from  wheat,  produced  by  the  mode  of  dressmg  it  after  it  was  ground ;  and  we 
showed  that  the  finest  and  whitest  part  lay  in  the  centre,  or  heart  of  the  grains.  Origi- 
nally, the  distinction  of  the  kernel  and  the  pollard  was  neglected  by  the  miller;  and, 
after  taking  off  the  bran,  the  whole  was  ground  together.  Future  refinements  found 
means  to  separate  the  pollard  from  the  kernel,  in  order  to  produce  a  very  white  flour. 
There  are  many  persons,  however,  who  consider  the  lohole  flour ^  or  grUt  fitmxy  as  it  is 
called,  that  is,  the  pollard  and  the  kernel  ground  together,  as  formerly,  to  be  more 
wholesome  than  the  white  flour  alone ;  and  this  is  still  extensively  used,  particularly  in 
the  cut^ntry.  Bread  made  of  this  is  generally  known  by  the  name  of  household,  or  hr<wn 
bread. 

Brown  bread  certainly  possesses  some  qualities  peculiar  to  itself.  Its  flavour  is  some- 
what sweeter  than  white  bread,  and  it  keeps  longer  moist,  as  it  absorbs  more  water ; 
but  when  it  dries  it  is  apt  to  crumble ;  it  likewise  appears  to  agree  better  with  some 
constitutions,  and  on  that  account  it  is  occasionally  preferred. 

One  of  the  advantages  of  grinding  our  flour  at  home  is,  that  it  may  be  bolted  and  sep* 
arated  in  any  way  that  may  oe  desired.  There  is  nothing  in  the  baking  of  brown  bread 
diflerent  from  that  of  wbite  ;  it  is  now  frequently  made  and  sold  by  the  London  bakers 
at  a  somewhat  lower  price  than  white  bread. 

4199.  Brown  Bread  with  the  Bran. — This  is  the  coarsest  sort  of  brown  bread.  If  a 
Winchester  bushel  of  wheat  is  sent  to  the  mill  and  ground,  the  meal,  including  the 
bran,  will  weigh  fifty-eight  or  fifly-nine  pounds.  To  make  bread  of  it,  mix  as  much  of 
the  meal  as  is  required  with  water,  and  add  yeast  and  salt  in  the  usual  manner.  The 
dough,  before  it  is  put  into  the  oven,  will  weigh  eighty-eight  pounds.  It  may  be  divided 
into  eighteen  loaves,  which,  when  baked,  will  altogether  weigh  seventy-four  pounds  and 
a  half. 

4200.  Pan  Loaves. — In  many  families  a  preference  is  given  to  what  aie  called  pan 
loaves,  as  being  of  firmer  consistency  and  better  flavour  than  loaves  baked  in  the  ordi- 
nary way.  The  dough  is  made  nearly  in  the  same  manner  as  has  been  already  described, 
but  it  is  not  so  stiff  as  the  dough  for  common  bread.  After  having  been  suflered  to  rise 
for  some  time,  it  is  divided  into  portions  of  the  size  required,  and  j)laced  in  earthen 
pans,  or  in  square  sheet  iron  ones  tinned.  The  rising  having  continued  for  a  short 
time,  the  surface  of  the  dough  in  each  mould  is  pierced  with  a  fork  or  similar  instru- 
ment, to  prevent  inequalities  or  blisters  in  the  chist.  They  are  then  placed  in  a  quick 
oven,  and  when  nearly  done  are  taken  out  of  the  moulds  and  transferred  to  flat  tins,  on 
Hi^hich  the  baking  is  completed.  Iron  ovens  answer  better  for  these  than  for  the  ordi- 
nary kind  of  loaves. 

4201.  Rye,  and  likewise  barley,  are  sometimes  made  into  bread  bv  fermenting  them  with 
yeast,  in  the  same  manner  as  wheat  flour ;  but  barley  requires  the  dough  to  be  baked 
Tery  soon  after  it  is  made,  as  it  grows  sour  almost  immediately. 

SscT.  Vll. — iriwoT  BRBin. 

4202.  There  are  nlany  forms  of  bread  which  come  under  this  designation ;  and  tha 
bakers  seem  to  vie  with  each  other  in  producing  new  varieties.  As  few  of  these  are 
made  in  private  families,  and  as  those  conversant  with  the  practice  of  baking  will  find 
no  difficulty  in  imitating  them,  it  is  not  necessary  to  enumerate  them  all.  We  shall  d^ 
scribe  those  kinds  that  are  in  general  use  only. 

4^3.  Rolls  are  made  from  dough  of  a  less  dense  consistency  than  that  which  is  in- 
tended for  common  bread,  and  when  baked  they  are  more  porous  and  lighter  than  ordi- 
nary bread.  The  London  bakers  prepare  both  kinds  by  the  same  kneading,  and  leave 
the  portion  intended  for  the  lighter  bread  in  the  trough  after  the  loaves  have  been  pot 
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into  the  oren,  that  the  risiog  may  continue  a  little  longer.  When  the  riaing  is  auf 
ficient,  the  mass  is  formed  into  rolls,  which  are  deposited  in  a  warm  place,  and  allowed 
to  expand  as  much  as  possible.    The  baking  is  effected  in  twenty  or  thirty  minutes. 

4204.  French  Bread. — ^The  French  make  a  great  many  more  varieties  of  bread  than 
we  do ;  some  coarser,  and  others  finer  than  oura. 

To  make  French  bread  of  a  superior  kind,  put  a  peck  of  floar  into  the  kneading  trough, 
and  sift  it  through  a  wire  sieve ;  then  rub  in  three  quarters  of  a  pound  of  butter,  and, 
when  i(  is  intimately  incorporated  with  the  flour,  mix  up^  with  it  two  quarts  of  warm 
milk,  a  quarter  of  a  pound  of  salt,  and  a  pint  of  yeast ;  in  mixing  these  with  tl»e  flour,  a 
BuflScient  quantity  c^  water  must  be  supieradded  to  make  a  dough  ;  after  the  kneading, 
it  must  stand  for  two  hours  to  rise ;  it  mu.st  then  be  moulded  into  loaves,  which  are  ta 
be  laid  on  tins  and  placed  for  an  hour  by  the  fire,  or  in  a  hot  closet/  They  are  placed 
in  an  oven  (a  brick  oven  is  best)  for  tweuty  minutes,  and  when  drawn  are  divested  o. 
the  friable  crust  by  rasping ;  but  some  prefer  not  to  rasp  them. 

4205.  Mt{fins  are  made  from  a  light  paste  prepared  in  the  following  manner :  To  a 
quarter  of  a  peck  of  flour  add  three  quarters  of  a  pint  of  yeast,  four  ounces  of  salt,  and 
as  much  water  or  milk,  slightly  warmed,  as  will  form  a  dough  of  rather  light  consist- 
ence. Small  portions  of  this  dough  are  put  into  holes  made  in  a  layer  of  flour  about 
two  inches  thick,  placed  on  a  board ;  and  the  whole  is  covered  up  with  a  blanket,  and 
laid  near  the  fire  to  promote  the  rising.  When  this  has  been  efifected,  the  portions, 
which  are  now  of  a  semi-globular  form,  are  removed  to  a  heated  iron  plate  to  be  baked 
When  the  muffins  begin  to  acquire  a  brown  colour  on  the  lower  side,  they  are  turned 
and  baked  on  the  other. 

4206.  Crumpets  are  made  thus  :  The  usual  ingredients  are  one  pound  of  flour,  three 
table-spoonfuls  of  yeast,  and  a  sufficient  quantity  of  milk  or  water  to  form  a  fluid  paste. 
After  having  been  suffered  to  rise,  a  portion  of  the  fluid  is  poured  on  a  heated  iron  plate, 
and  baked  quickly  on  either  side  successively,  like  a  pancake. 

4207.  Gmf0rinad  i«  mada  from  •  dough  oompotad  of  odo  pound  (if  fine  pollard,  three  quarten  of  n  sound  of 
treacle,  hair  an  ounce  of  the  suh-carbonate  of  potaah,  half  an  oance  of  hntter,  with  warm  water  aQmcieat  to 
make  it  knead.    Several  spieea  are  added,  as  ginger,  cinnamon,  outmer,  allcpice,  Cajrenne  pepper  or  blaclc 

Spper.    Tbe  dough  it  kept  for  several  days,  somettmee  nearly  a  fortoignt,  till  a  rising  or  fermeuiatiun  Is  pro- 
eed  bf  the  action  of  the  acid  of  the  treacle  and  of  the  sub-carbonate  of  potash,  by  which  carbonic  acid  gns  is 
disengaged  very  sluwly  ;  it  is  tben  baki^. 

4906.  Besides  the  Tarioos  preparations  which  we  have  described,  and  which  go  ond«r  the  general  denomi 
natioB  of  bread,  a  great  many  othef*  are  made  by  the  confectioners  ud  biscuit  bakers,  which  are  not  fermented 
but  are  rendered  either  bnltle,  or  «Aoft,  by  the  admixture  of  various  substances,  as  milk,  eggs,  sugar,  butter, 
and  seasoned  with  seeds,  spices,  currants,  Ac.    These  will  be  treated  of  under  "  Confectionery,''  fiook  XV., 
Chap  L 

SkCT.  VIII. BECKIPT8  rOB   MAKINO   YKAST. 

4909.  The  dilEcnlty  of  proouring  yeast  for  bakings  particularly  in  country  places,  at  a  diatance  from  brsw 
eries,  constitutes,  sometimee,  a  great  inconvenience.  Many  endeaToun  have  therefore  been  made  to  obviats 
this  difficulty  by  tbe  discovery  (u  an  easy  mode  of  forming  or  of  preserving  yeast.  We  shall  describe  some  of 
the  b«st  of  these. 

4S10.  The  foUomng  wuthod  is  tttied  kf  Mr.  Fownu  in  the  *<  PhOosophical  Magaxine  r*'  If  common  wheaten 
flour  be  mixed  with  water  to  a  thick  paste,  and  expoeed,  alighllv  covered,  to  spontaneous  change  in  a  moder- 
ately warm  place,  it  wlll,arteT  the  thinl  da^,  begin  to  emit  a  little  gas,  and  to  exhale  an  exceedingly  disagree- 
able Sour  odour,  much  like  that  of  stale  milk  ;  after  the  lapse  of  some  time  this  smell  disappears,  or  rhauges 
in  character ;  tlie  gas  evolved  is  greatly  increased,  and  is  accompanied  by  a  very  distinct,  and  somewhat 
agreeable  vinous  oqciur ;  this  will  happen  about  tbe  sixth  or  seventh  day,  and  the  substance  is  tben  in  a  state 
to  excite  fermentation.  A  quantity  of  brewer's  wort  is  next  to  be  prepared  in  the  usual  manner,  by  boiling 
with  hops ;  and  when  cooled  to  9(>^  ur  lUOO,  the  altered  dough  above  described,  after  being  thoroughly  mixed 
with  a  liUle  lukewarm  water,  is  added  to  it,  and  the  temperature  kept  up  by  placing  the  vessiel  in  a  warm 
situation.  After  the  lapse  uf  a  few  hours  active  fermentation  oommenoes ;  and  when  that  is  complete,  and 
the  liquid  clear,  a  large  quantity  uf  excellent  yeast  is  found  at  the  bottom,  well  adapted  to  all  purpoees  to 
which  that  substance  is  applied. 

4311.  Ancther  JfflAed.— Take  sixteen  parts  of  ground  malt,  and  add  to  it  five  parts  of  honey  and  one  of 
powdered  tartar ;  mix  tbe  whole  with  water  warned  to  1890,  and  place  it  io  the  proper  temperature  fur  far* 
mentaliuo;  reast  will  be  prudured,  which  must  be  taken  ofl'in  the  usual  manner. 

4919.  Method  of  making  Yeiul  &v  the  late  Ih.  /feirry.— Boil  Hour  and  water  to  the  consistence  of  treacla, 
and  when  tbe  mixture  is  c«»ld.  saturate  it  with  eartMmic  acid  or  fixed  air.  Then  pour  it  into  large  buttles  with 
narvow  mouthe  which  should  lie  loosely  covered  with  paper,  and  a  weight  to  ke«p  it  down.  Place  them  in 
the  tamperatuie  of  7U0  or  80°  fur  lwenty*four  hours,  stirring  it  two  or  three  times.  At  the  end  of  this  time  it 
will  have  fermented  so  much  ss  to  be  of  the  consistence  of  yeasL  Incorporate  the  dough  to  be  made  into  bread 
with  this  artificial  preparation,  in  the  propohion  of  six  pounds  of  the  former  to  one  quart  of  the  latter,  and  a 
due  quantity  of  warm  watar.  The  whole  must  now  be  kneaded  together,  covered  with  a  cloth,  and  suffered 
«o  ataiad  till  it  be  sofl&eiently  fermented,  which,  perhaps,  may  require  twelve  hours,  when  it  should  be  formed 
into  loaves  and  baked.  Pr.  Henry  proposes  this  as  a  method  that  might  be  useful  in  making  veast  for  baking 
at  sea.  fn  order  to  produce  the  carbonic  acid  in  this  way  of  making  yeast,  some  have  used  the  common  soda 
powders,  and  have  proceeded  in  this  manner.  8ome  flour  and  water  are  boiled  into  thin  paste,  and  a  little  of 
the  auda  Dowdeta  (carbonate  of  soda  and  tartaric  acid)  mixed  t<^ther  atirred  in  ;  this  will  produce  the  cax^ 
buuic  B7id  gas,  and  tlie  whole  should  Iw  vyell  stirred  with  a  whisk,  and  kept  m  a  warm  place.  It  will  aoon 
fenoeiil,  and  be  a  strong  yeast.  It  is  nec(>ssary  diat  the  two  |iowders  should  be  in  such  proportions  at  to  neu 
tialize  each  other,  otherwiae  the  dough  will  taste  acid  or  alkaline.  The  salt  will  give  the  bread  somewhat  of 
an  apenent  quality,  but  it  will  bo  perfbctly  vhoieaome. 

4913.  Dr,  LtttHm't  Method  of  making  V«Mt— Thicken  two  quarta  of  water  with  jour  oimnes  of  fine  flour; 
boil  it  for  half  an  hour,  then  sweeten  it  with  three  ounces  of  brown  sugsr  ;  when  almost  culd,  p<»ur  it,  with  four 
spoonfuls  of  baker's  yeast,  into  an  earthen  jog  deep  enough  for  the  fermentation  to  go  on  without  running 
Of«r;  place  it  fur  a  day  near  the  fire,  then  pour  off  tbe  thin  liquor  from  the  top,  shake  the  remaindei,  and 
doae  it  up  for  use ;  first  strain  it  Uirough  a  sieve.  To  preserve  it  sweet,  set  it  in  a  cool  cellar,  or  hang  it  son* 
dtpkh  in  a  weU.    Keep  always  some  ofthis  to  make  the  next  quantity  of  yeast  that  is  wanted. 
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4314.  Yeatt  from  Poiatota. — Chooae  aome  pot&toos  of  tlie  nealf  kind  that  are  quite  coTind,  and  bail  tkani ; 
■kin  and  mash  them  Teiy  smooth  with  boilioif  water ;  add  water  till  they  are  of  the  oonsiateuoo  of  eomnwv 
beer  yeast,  not  thicker ;  then  add  two  onncea  of  treacle  to  every  pound  of  potatoes,  and  while  the  whole  it  yel 
'varm,  stir  in  for  every  ponnd  of  potatoes  two  table-spoonfals  of  yeast.  Set  this  before  the  fire,  and  it  will  not 
begin  to  ferment,  and  in  twenty>fbar  hoars,  perhaps,  the  fernentation  will  be  at  the'greatest  height,  when  thf 
yeast  will  be  fit  for  use.    Some  add  a  little  honey  or  other  saccharine  matter  to  the  mashed  potatoes. 

4515.  Yeati  cakes  are  made  in  Awuriea  for  the  fwpoee  of  halnngf  and  are  thus  described  by  Cobbett  in  hii 
"  CottHge  Economy :"  "The  people  of  Long  Island  make  a  parcel  of  these  cskes  once  a  year,  and. when  they 
bake,  they  use  them  instead  of  leaven.  To  make  them,  they  use  three  ounces  of  good  hops,  three  jwonds  snd 
a  half  of  rye  flour,  seven  pounds  of  Indian  com  meal,  and  one  gallon  of  water.  Rub  the  hops  so  as  to  separste 
them.  Put  them  into  the  water,  which  is  to  be  boiling  at  the  time.  Let  tkdm  boil  half  an  hour ;  than  ursin 
the  liquor  through  a  fine  sieve  into  an  earthen  vessel.  While  the  liquor  is  hot  put  in  the  rye  flour,  stirring 
the  liquor  well,  and  quickly,  as  the  rye  flour  goes  into  it.  The  day  after,  when  it  is  working,  put  in  the  Indian 
meal,  stirring  it  well  as  it  goes  in.  Before  the  Indian  meal  be  all  in,  the  mass  will  be  very  stiflf;  and  it  will.ia 
fact,  be  doagk,  very  much  of  the  consistence  of  the  dough  that  bread  is  made  of.  Take  this  dough,  knead  it 
well,  as  you  would  for  nie-cmst,  roll  it  out  with  a  rolling-pin  as  you  roll  out  pie-orast,  to  the  thickness  of  about 
a  third  of  an  iooh.  When  you  have  it,  or  a  part  of  it  at  a  time,  rolled  out,  cut  it  up  into  cakes  with  a  tumbler 
glass  turned  upside  down,  or  with  somethinj|[  else  that  will  answer  the  same  purpose.  Take  a  clean  boisrd,  a 
{in  may  he  better,  and  put  the  cakes  to  dry  in  the  sun.  Turn  them  every  day ;  let  them  receive  no  wet,  and 
they  will  beoomo  as  hard  as  ship  biscuit ;  put  them  into  a  bag  or  box,  and  keep  them  in  a  {dace  perfectly  frse 
from  damp.  When  prou  bake,  take  two  cakes  of  the  thickness  above  mentioned,  and  about  three  indues  in 
diatueter ;  put  them  in  hot  water  over  ni^ht,  having  cracked  them  first.  Let  the  vessel  containing  them  stand 
near  the  fire-plaoe  all  night ;  they  will  dissolve  by  the  morning,  and  then  3roa  use  them  in  setting  jrour  sponfe, 
as  it  is  called,  precisely  as  you  would  use  the  yeast  of  beer.  White  pea  meal  or  barley  meal  will  do  as  mtcU  ■■ 
Indian  meal.** 

4516.  Methodi  of  preserving  Yeast.-~Pat  this  purpose,  it  may  be  pressed  in  a  bag,  so  as  to  separate  the 
chief  part  of  the  water,  and  then  exposed  to  a  gentle  heat  on  a  sieve ;  by  this  it  will  be  dried  into  a  hard,  gran- 
ular sabatanoe,  or  coarse  powder,  which  retains  all  the  original  properties  for  a  great  length  of  time,  if  packed 
jnto  a  bottle,  jar,  or  cask,  and  kept  from  the  air  and  quite  dry.  By  drying,  it  is  rednoed  to  one  third  of  its 
weight.  This  method  has  been  long  practised  in  Holland  and  Flanders  with  perfect  success,  and  it  is  ex 
tremely  useful ;  for  fluid  yeast  in  warm  weather  soon  becomes  sour  and  putrid,  and  not  only  loses  its  properties, 
but  imparts  a  most  disagreeable  flavour  to  the  bread  where  it  is  used. 

4317.  Another  metkodhj  Thenard  is  as  follows :  Dip  some  twigs  in  yeast, and  dry  them  in  the  air.  This i« 
commonly  practised. 

421H.  Another  Method.— Work  it  round  with  a  whisk  until  it  becomes  thin ;  then  spread  it  with  a  brush 
aror  a  piece  of  clean  wood,  and  dry  it  in  the  air ;  when  Uiat  cost  is  dry,  lay  on  another,  and  repeat  this  till  the 
quantity  is  an  inch  or  two  in  thickness  ;  when  it  is  thoroughly  dry,  put  it  into  close  bottles  or  canistors ;  or  it 
may  be  spread  and  dried  on  a  clean  wooden  bowl,  and  a  piece  cut  oR  as  it  may  be  wanted.  It  should  be  dis- 
solved in  warm  water  when  it  is  to  be  used  for  baking  or  brewing. 

4319.  In  Germany  they  put  the  yeast  into  bags,  which  they  surround  with  wood-ashes,  which  will  abaorb  all 
the  moisture  from  the  yeast ;  then  they  form  it  into  balls,  which  they  keep  in  a.dry.plaoe. 

What  is  called  levure  in  France  ia  the  yeast  and  Ises  of  beer  put  into  canvass  bags  to  drain,  and  aoms  water 
added  to  assist  in  carrying  off  the  bitter  flavour  of  the  hops ;  it  is  sent  from  Fkndeis  to  Paris  for  the  use  of 
the  bakers. 

ISbgt.  IX.^-on  the  bakb-house  ;  construction  op  ovens  tor  baking  bread  ;  and  re- 
marks ON  THE  PROCESS   Of  BAKING. 

4220.  In  large  establishments,  where  the  offices  are  complete,  the  bake-house  is  a  dis- 
tinct apartment,  fitted  up  in  a  convenient  manner.  It 
should  have  a  good  light,  should  contain  the  ovens, 
kneading-trough,  chests  for  flour  and  other  materials, 
a  strong  table,  presses,  or  cupboards  to  hold  various 
articles,  and  should  be  supplied  with  water  by  a  pipe. 
Fig.  618  represents  the  usual  form  of  the  kneading 
trough ;  and  the  chests  for  the  flour  may  be  of  the 
same  form,  and  should  be  placed  at  one  end  of  the 
trough,  there  being  a  table  at  the  other ;  and  a  is  a 
wooden  scoop  to  scrape  the  dough  from  the  sides  of 
the  trough. 

4221.  TTie  ovena  employed  by  the  bakers,  and  like- 
wise in  general  use  by  families  in  the  country,  where 
sometimes  a  considerable  quantity  of  bread  is  prepared,  are  built  of  bricks. 

4222.  The  common  brick  oven  is  of  a  circular  or  oval  plan,  and  is  arched  over  with  good 

sound  bricks,  the  bottom  being  laid  with  flat  tiles  closely 
jointed.  The  woodcut,  Jig.  619,  represents  a  vertical  sec- 
tion :  a  is  the  cavity  of  the  oven,  arched  over  where  the  bread 
is  put.  The  oven  is  heated  by  wood,  introduced  by  the  door 
dt  laid  upon  the  floor  and  kindled.  When  the  bricks  are  suf- 
ficiently hot  the  fire  is  withdrawn,  and  the  ashes  carefully 
swept  out,  when  the  bread  is  introduced.  While  the  wood 
is  burning  the  smoke  goes  up  through  the  flue  c;  but  when 
the  bread  is  put  in,  the  inner  door,  5,  is  closed,  and  likewise 
the  outer,  d,  to  keep  in  the  heat.  The  bread  is  baked  merely 
by  the  heat  of  the  brick-work,  and  when  it  has  remained  a 

sufficient  time,  the  doors  are  opened,  and  the  baked  bread  is  taken  out. 

4223.  Coal  is  now  very  generally  employed  by  bakert  in  towns  for  heating  the  oven,  in- 
stead of  wood,  and  is  found  to  answer  perfectly,  at  less  expense.  Fig.  620  represents 
the  plan  and  section  of  the  usual  construction  cMf  a  London  bakir*»  oven  tuated  vnth  coal : 
« is  a  plan  of  the  body  of  the  oven,  of  which  «  is  a  section  ;  b  the  door ;  c  the  fire-grate 
and  furnace ;  d  the  flue  to  carry  ofiT  the  smoke  after  it  has  circulated  round  the  oveo 
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When  the  bread  is  taking  oat  there  is  a  great  deal  of  steam  and 
hot  air,  and  these  are  carried  off  by  another  short'  floe,  e,  €r9et 
the  door,  that  goes  into  the  flue  d ;  this  steam  flue  has  a  damper 
to  shut  it  when  it  is  not  wanted,  represented  in  the  section ;  and 
the  smoke  floe  has  also  a  damper,  to  be  shut  when  the  oven  is 
snflSciently  heated.  A  small  pan  is  sometimes  put  over  the  fire- 
place for  heating  water.  In  using  coal,  some  management  is 
requisite  to  burn  away  the  soot  which  at  firsr  adheres  to  the 
inside  of  the  oven,  and  blackens  it ;  but  when  the  fire  gels  clear 
this  soot  is  burned  away,  and  the  oven  is  quite  clean. 

4234.  Fig.  621  exkibiu  the  plan.  A,  and  section,  B,  of  another 

construction  of  oven  to  be  healed  with  coal. 
In  this  the  fire  is  made  on  a,  a  email 
moveable  grate,  made  in  form  of  a  gar- 
den pot,  placed  in  a  hole  in  the  middle 
of  the  floor;  supplied  with  air  from  be- 
neath. When  the  oven  is  heated,  this  grate  is  to  be  lifted  out 
with  the  fire,  and  the  aperture  covered  v^th  an  iron  cover.  The 
situation  of  the  flue  is  the  same  as  in  the  last  construction. 
This  plan  has  the  advantage  of  being  easily  cleaned  out. 

The  kind  of  coal  which  answers  best  for  heating  the  oven  is 
that  which  is  called  atnft  in  burning.  Scotch  coal  is  therefore 
excellent.  When  Troone  coal  can  be  procured,  it  is  always  to 
be  preferred.  Tiie  fire-place  has  double  doors,  which,  of  course, 
are  of  iron. 

4225.  The  common  brick  oven  for  baking,  heated  tpith  toood,  is  the 
cheapest,  simplest,  and  most  durable,  and,  consequently,  the  fittest 
for  cottages  or  small  houses  in  the  coontTj,  particularly  where 
there  is  plenty  of  wood  or  fagots  to  burn.  When  properly 
heated,  it  is  superior  to  any  other,  and  possesses  what  bakers 
term  a  "  soaking  heat,**  that  is*,  a  uniform,  lasting  heat,  that  penetrates  the  bread  per- 
fectly :  but  in  numerous  situations,  particulaVly  in  towns,  they  are  scarcely  admissible, 
and  likewise  where  wood  is  scarce  or  expensive. 

4226.  Iron  ovens  are,  therefore,  frequently  more  convenient,  and  even  more  economical. 
There  are  many  persons  who  imagine  that  it  is  quite  impossible  to  bake  bread  and  pas- 
try well  in  an  oven  of  iron  ;  but  this  opinion  arises  from  want  of  experience.  It  must 
be  observed  that  much  more  skill  is  required  in  fitting  up  and  managing  an  iron  oven 
than  a  brick  one  ;  but  when  the  former  are 'fitted  up  in  a  proper  manner,  and  persons 
understand  the  method  of  using  them,  they  answer  the  purpose  very  well,  and  have,  at 
the  same  time,  many  advantages  in  baking  on  a  small  scale. 

The  brick  oven  is  a  long  time  in  heating,  and  when  used  only  once  or  twice  a  week 
it  is  difficult  and  tedious  to  bring  it  to  that  state  which  bakers  consider  to  be  the  right 
degree ;  and  without  that  the  bread  will  be  imperfectly  baked ;  whereas,  iron  ovens  are 
soon  heated,  although  the  heat  is  more  liable  to  be  unequal,  and  requires  more  care  in 
the  management  of  it. 

Small  iron  ovens,  very  convenient  for  families,  are  usually  now  attached  to  kitchen 
ranges,  and  will  be  described  under  "  Kitchen  Fnmiture  ;**  though  these  seldon^  answer 
for  baking  bread :  others  are  made  of  a  portable  kind ;  but  the  best  iron  ovens  are  fixed 
up  separate  on  purpose  for  baking  bread  and  pastry.  It  is  essential  that  the  circulation 
of  the  smoke  and  heat  should  go  all  round  the  oven ;  and  when  the  fire  is  below,  they 
'are  apt  to  be  hotter  at  the  bottom  than  at  the  top.  To  defend  the  bottom  from  too  great 
heat,  it  is  frequently  necessary  to  pot  a  piece  of  tile,  or  fire-stone,  or  a  tray  with  sand, 
on  the  bottom  of  the  oven. 

4227.  The  timplest  kind  of  wen  is  a  mota]  u>t  or  kettle,  ioTorted  and  covertd  with  live  eoala.  In  new  set- 
tlements,  like  thoee  in  Canada^  the  most  aimple  oontrtTancei  are  often  the  moat  desirable,  as  being  the  moat 
easily  pat  in  praetice  in  the  inmnt  state  of  eociety ;  and  many  a  valnnble  hint  may  be  borrowed  from  the  make- 
•hifta  which  neceeaity  anggeatii  When  an  oren  ia  not  attadted  to  the  honao,  and  there  ia  no  oonTenienoe  fat 
oonatruciing  one  within  doors,  the  oven  is  sometimea  made  out  of  doors,  and  wholly  detached  from  the  dwell 
ing.  They  are  bailt  of  eUy ,  somewhat  In  the  form  of  a  large  bee-hive,  and  placed,  like  it,  unon  four  poets  stuck 
in  the  earth ;  and  whenever  thes«  ovens  are  not  prepared,  the  bread  is  baked  upon  the  eartn  in  large  iron  pots 
oalled  bake'kettle$.  A  flat  iron  plate,  from  fifteen  inchea  to  two  feet  in  diameter,  ia  first  heated  by  burning 
fael  on  it,  or  by  any  other  memna.  It  is  then  awept  clean,  and  a  little  flour  ia  sprinkled  over  it,  to  pravaat  the 
bread  from  adhering.  An  iron  kettle  ia  then  placed  over  this,  with  its  mouth  downward,  and  a  fire  is  kindled 
upon  its  bottom,  the  sides  being  alao  aurronnded  by  fire.  The  heat  of  this  fire  striking  downward  through  the 
ketUe,  bakes  the  bread,  pastry,  meat,  or  whatever  mtjr  be  reonired.  This  mode,  like  confined  ovena,  dMS  no( 
admit  of  any  escape  of  ateam  ;  which,  in  some  eases,  is  an  advantage,  in  others,  the  contranr.  The  time  ne 
CBSsary  (or  miking  can  be'  determined  only  by  experience  ;  but  two  hours  is  that  which  braad  usually  requires 
in  a  eummoa  oven. 

49S8.  OitervatianM  am  bakmg  mast  and  pastry  will  be  ^ven  in  the  description  of  the  processes  of  cookery. 

43W.  To  bake  froperiy  r^gmru  Attention  to  teoeraJ  OvcKSMlaiiefS.— The  heat  of  the  oven  mast'be>itff  mtf 
Jlcient,  otherwise  the  bread  will  not  be  well  baked.  If  the  heat  is  not  enough,  the^bread  will  be  suft  and  wet, 
or  pnsty ;  and  if  th<i  oven  bo  over  hot,  it  will  form  too  hard  a  crust,  which  will  look  np  tht  water  m  the  bread, 
or  this  will  be  homed.  To  ascertain  when  it  is  heated  just  enough  demands  considerable  practice.  There 
are,  ho'vever,  several  signs  which  may  be  observed  to  assist  the  operator.    Some  tiy  the  beat  by  puttinr  io  s 
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fraen  regetabla  ;  if  tliii  is  Koiched,  the  orea  is  too  hot ;  bnt  the  beet  method  ii  to  eininkle  eanw  flour  i^__ 
the  floor  of  the  oven ;  if  thie  takee  fln,  or  ie  honied  htack  qeioUy,  the  oeea  ie  heated  too  mneh,  and  nart^be 
flnflbred  u>  cool ;  when  the  heat  is  piroDer,  the  floftr  vhoaW  oalT  turn  bla^  withoot  takinc  ftre.  Etcxj  tend 
of  floor  is  not  proner  for  this  lest ;  old  floor  wiU  bum  with  a  heat  that  will  scaraelf  blacken  new  flriift,  «a^ 
will  therefore  lead  to  an  error.  The  newest  flour  is  the  most  proper  for  trying  the  heat  of  the  oven.  Evpeti- 
enced  bakers  form  an  opinion  of  the  proper  heat  of  the  oven  from  the  appearanoe  of  the  brick  work  in  ths 
arched  roof ;  when  that  is  suffideatlT  hot,  it  haa  hnroed  away  the  eoot  whioD  lodged  nnon  it  when  the  fire  was 
first  kindled,  and  has  become  quite  clean.  Also,  if  the  point  of  a  stick  be  plaoed  on  the  heated  bricka,  it  will 
take  fire,  and  by  robbing  the  charcoal  will  make  a  black  mark ;  but  this  mark  will  <iisappear  instantly  by  being 
burned  off  if  the  bricks  are  sofRcienUy  hot. 

4S30.  Experiments  have  been  wtad*  to  ueeertaiM  isAal  w  the  aehiml  degree  of  heat  ta  a  Mfcsr's  ovem  when  fit 
for  baking  bread  ;  and  it  has  been  stated  to  be  about  97(P,  which  is  50^  above  the  heat  of  boiling  water.  The 
baker's  oven  has  afforded  some  remarkable  facts  demonstrative  of  what  the  human  constitution  is  capable  of 
enduring,  and  likewise  of  one  of  the  properties  of  air.  The  German  ovens  are  ton  deep  from  the  front  to  the 
fiuther  end  to  albw  of  arranging  the  loaves  oonveniently ;  and  it  is  a  nommon  practice  in  Germany  for  girls  to 
go  into  the  ovens  and  stay  for  a  few  minotes  to  anange  the  braad<  The  reason  why  this  great  heat  is  not  felt 
80  much  as  mirht  be  supposed,  is  because  the  feet  are  cased  in  flannel,  and  also  because  air  does  not  pan  with 
'ts  heat  so  readily  as  solid  bodies. 

4331 .  The  shapes  riven  to  bremd  are  estremekf  various  ;  and  this  is  a  matter  of  some  importance,  as  the  qosl- 
^  aometimee  depeaas,  in  a  giaat  mearare,  upon  it.  The  common  shape  of  the  loaves  mads  by  the  bdker  in 
lingland  is  nearly  cubical,  but  rather  a  short  prism  with  six  unequal  sides,  a  fom  which  is  produced  by  die 
mode  of  baking.  The  dough  is  first  made  into  the  form  of  two  thick  cakes^  and  these  are  pressed  together  by 
the  baker's  elbow,  which  is  the  cause  of  the  deep  indent  seen  on  the  top  or  the  loaf.  The  loaf  is  thus  nearly 
of  a  globular  form ;  and  as  they  are  plaoed  in  mntoal  contact  in  the  oven,  by  their  swelling  they  pruss  against 
each  other,  and  produce  flattened  sides ;  in  consequence,  sometimes,  they  do  not  eeparate  very  readily  where 
thev  ought,  and  one  of  the  alleged  uses  of  the  alum  is  to  facilitate  this  separation.  One  of  the  reasiwa  for 
packing  the  English  bread  so  eloee  together  in  the  oven  is  that  they  may  titke  op  Uttle  room ;  and  another, 
that  taev  may  lose  as  little  in  weight  as  possible,  in  conssoBsnoe  of  which  the  quantity  of  crust  is  small ;  end 
this  kind  of  bread  is  often  not  suflunently  baked.  In  the  English  common  loaves,  the  aides  where  they  ars  in 
contact  with  each  other  have  no  cmst ;  and  the  upper  crust  differs  from  the  lower  tmm  this  cireamstance:  the 
heat  which  radiatee  from  the  brick-work  which  forms  the  top  of  the  oven,  and  which  is  conveyed  by  the  hot 
air  from  the  furnace,  is  greater  than  that  which  is  given  out  by  the  tilne  on  which  the  loavee  reet.  Seveial 
other  shapes,  however,  have  been  lately  introduced  by  oor  bakers ;  and  these  are  baked  without  being  in  coa 
tact  in  the  oven,  by  which  the  crust  is  increased. 

4SM.  7^  imiperfeet  baking  which  we  often  see  in  bakers'  bread  is,  no  doubt,  owing  to  the  present  law  which 
flxee  the  weight  of  the  loaf.  The  toes  or  weight  is  variable,  according  to  the  ooality  of  the  flour.  In  noeivisg 
bread  from  bakers  in  a  hot  state,  there  is  sometimes  a  lose  of  five  per  cent,  num  evaporation ;  for  this  reason 
parish  bakers  always  send  in  their  bread  hot  to  the  work-bouse  when  they  can.  The  average  loss  of  weight 
in  baking'is  about  one  eighth  of  the  whole.  Formerly  we  had  peck  loaves  wnighing  17  lbs.  0  oz. ;  half  pecks, 
8  lbs.  1 1  uz. ;  quarterns,  4  lbs.  S  oz. ;  and  half  qonrtems,  3  lbs.  2^  oz.  At  pressnt  the  loaf  ncareet  to  the  old 
qoartein  is  the  4  lb.  leaf;  if  this  proves  I  oz.  lighter,  ihe  bakar  is  liable  to  a  peaalty ;  henoe  the  fasL^r  is 
tempted  to  undertake. 

4933.  An  oven  for  baking  breads  heated  &y  high-pressure  steamy  has  been  made ;  but  this  was  U|ion  a  large 
scale  for  a  public  company,  and  as  it  is  not  applicable  to  domestic  purposes,  it  is  unnecessary  for  us  to  de 
scribe  it. 

4334.  Baking  bfhot  water  has  also  been  attempted.    To  eflect  thie,  the  henaetically-sealed  tubes*  fiUsd 
with  water  heated  to  300^  and  upwanl,  have  been  used  on  the  plan  of  Mr.  Perkins;  but  this  mode  must  like 
wise  be  CTidently  of  very  limited  application. 

SiCT.    X. — BKEAD  MADE  OF   THE  VIXTURB9   OP  TAniOUB  GBAIN8. 

4235.  Though  wheat  is  the  most  valuable  of  the  varieties  of  corn,  yet  it  cannot  be 
cultivated  in  very  high  latitudes,  and  demands  a  rich  soil  with  plenty  of  manure ; 
whereas  some  other  kinds  of  grain,  as  barley,  oats,  and  lye,  will  grow  on  comparatively 
poorer  soils,  and  may  he  raised  at  a  cheaper  rate  ;  these  grains  will,  therefore,  neces- 
sarily continue  to  supply  the  bread  of  northern  nations.  But  even  in  many  parts  of 
Britain  wheat  cannot  be  successfully  cultivated ;  and  the  crops  are  liable  to  foil  through 
bad  seasons  or  other  unfavourable  circumstances.  The  employment  of  other  grains 
also  for  bread  is,  therefore,  desirable ;  and  many  endeavours  have  been  piade  to  C4im- 
bine  together  the  produce  of  several  farinaceous  substances,  so  as  to  cbtain  results  that 
cannot  be  had  from  any  one  pf  them  singly.  It  is  important  to  record  some  experiments 
of  this  kind,  as  well  as  the  practices  of  different  times  ;  and  we  shall  describe  several 
varieties  of  bread  which  have  been  found  useful. 

4236.  Bread  of  Potatoes  with  Wheat  Flour. — In  describing  bread  made  by  profess^ 
bakers  (Sect.  IV.),  we  stated  their  practice  of  mixing  some  potatoes  with  their  flour ; 
but  what  we  are  now  about  to  mention  is  bread  made  of  potatoes  with  only  flour  suffi- 
cient to  produce  the  necessary  fermentation.  In  describing  the  composition  of  potatoes, 
we  showed  that  their  farina  consisted  almost  entirely  of  starch  without  any  gluten,  and 
since  the  latter  is  the  chief  ferment,  the  farina  of  potatoes  alone  cannot  be  made  into 
fermented  bread.  But  if  a  certain  portion  of  wheat  flour  be  added,  this  mixture,  worked 
into  dough,  will  ris^  in  the  usual  manner,  the  fermentation  of  the  flour  being  communi- 
cated to  the  whole  mass.  To  eflfect  this,  however,  equal  quantities  of  wheat  flour  and 
potatoes  are  necessary ;  and  it  is  to  be  observed,  that  though  the  economy  may  be  con- 
siderahle,  and  the  bread  nutritious,  yet  It  is  much  ipferior  to  that  of  wheat  alone,  as  it 
is  apt  to  crack  and  crumble,  and  grow  clammy  when  it  is  stale. 

4337.  A  sort  ofeaktM  nu^  be  made  of  potato  Jhur,  wtUumt  mixing  uith  any  otker^  as  foU 
lows :  **  Its  adhesive  quality  does  not  adniit  of  baking  or  kneading  unmixed  with  meal 
or  wheaten  flour ;  but  It  may  be  managed  in  this  manner.  A  small  wooden  frame, 
nearly  square,  is  laid  on  a  flat  pan  like  a  frying-pan  ;  this  frame  is  grooved,  md  so  con- 
stracted  that,  by  means  of  a  presser  or  lid  introdaced  into  the  groove,  the  cake  is  at  once 
fashioned  according  to  the  dimensions  of  the  mould.  The  frame  containing  the  farina 
may  be  almost  immediately  withdrawn  after  the  mould  is  formed  upon  the  pan,  because. 
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ftoon  the  comialeiicj  imperted  to  the  ioeiiiieiit  cake  by  the  heat,  it  wiQ  speedily  admit 
of  being  safely  haii(Ued.  It  most  not,  howerer,  be  fired  too  hastily,  otherwise  it  is  apt 
to  beoOTie  nnpleasantly  hard,  and  ni^t  for  mastication.  This  precautionary  measure 
being  obsenred,  it  will  be  found  that.  When  thoroagUy  ready,  the  bread  of  potato  flour, 
even  unaided  by  any  foreign  ingredient,  win  eat  Teiy  palatably.  It  might  then,  from 
time  to  time,  be  soaked  for  puddings,  like  the  tapioca ;  or  it  might  be  used  like  the 
capada  cake,  which,  in  appearance,  it  so  much  resembles ;  that  is,  when  well  but- 
tered and  toasted,  it  will  make  an  excellent  breakfiist  appendage.** — QuarUrh  JamwU 
of  Agriadtwrej  Tol.  ii.,  p.  69.  It  is  to  be  obsenred  here  that  this  potato  bread  is  not  fer> 
mented. 

4S38.  Potatoes  may  be  prepared  to  aerve  the  purpose  of  bread  by  simply  boiling  and  cut* 
ting  them  into  thin  slices,  which  are  dried  thoroughly  by  a  gentle  and  equiu  heat,  ibr 
which  purpose  steam  heat  answers  best.  They  may  be  close  packed,  and  carried  to 
any  distance,  or  preserved  for  any  length  of  time. 

M.  Parmentier  observes  that  potatoes  contain  too  much  mueUage  in  proportion  to 
their  starch,  which  prevents  them  from  being  converted  into  good  bread ;  but  that  if 
starch  be  collected  from  ten  pounds  of  raw  potatoes  by  grating  them  in  cold  wator,  and 
agitating  them,  and  the  starch  thus  produced  be  mixed  with  other  ten  pounds  of  boiled 
potatoes,  and  property  subjected  to  fermentation,  like  wheat  flour,  it  wHl  make  good 
bread. 

4239.  It  has  beam  justly  stated,  respecting  makmg  bread  from  potatoes,  that  though  that 
may  be  effected  \ff  various  processes,  and  more  especially  by  the  mixture  of  ditKnrent 
sorto  of  flour,  yet  they  answer  the  purpose  of  food  equally  well,  plain  boiled  or  roasted* 
without  all  the  trouble  of  such  conversion. 

,  4S40.  Potato  Flo^.-^SiT  6.  Mackenzie,  in  the  '*  Transectwns  of  the  Highland  SooJety,** 
observes  that  potato  flour,  boiled  with  milk  and  a  little  sugar,  forms  one  of  the  most 
palateble,  wholesome,  and  cheap  dishes  of  which  a  labouring  man  can  paitake,  and  cai»* 
not  be  too  strongly  recommended  to  cottagers,  vtrho  ought  always  to  convert  a  portion 
of  their  poteto  crop  into  flour,  to  be  used  when  fresh  potatoes  cannot  be  got.  In  fact, 
it  is  potato  starch  that  very. nearly  resembles  arrow-root,  though  inferior,  and,  at  all 
events,  would  be  a  very  desirable  thing  to  have  in  a  cottager's  iamily  as  a  light  nourish- 
ing food  in  case  of  sickness. 

4341.  The  manufacture  of  potato  flour  is  carried  on  to  a  considerable  extent  in  the 
neighbourhood  of  Paris,  and  the  flour  is  sold  at  a  price  considerably  higher  than  that  of 
wheat,  for  the  use  of  confectioners,  and  for  bakers  who  prepare  the  finer  sorte  of  bread, 
as  it  is  remarkably  white.  The  potatoes  are  washed  ana  grated,  and  the  flour,  or  starch, 
separated  in  the  usual  way  of  making  poteto  starch ;  it  is  dried  on  shelves  in  a  room> 
heated  by  a  flue,  and  afterward  broken  on  a  floor  by  passing  a  cast-iron  roller  over  it , 
it  is  then  passed  through  a  bolting  machine,  and  put  up  in  sacks  for  sale.  It  is  stated 
that  40,000  tons  of  potatoes  are  annually  manufactured  into  flour  within  a  circle  of 
eight  leagues  around  that  city. — Gardener's  Magaxine,  vol.  vi 

4242.  A  null  for  grinding  potatoes  was  moenteiby  M.  Beaume.    This  mill,  flg,  828,  ooa 
siste  of  two  graters,  made  of  sheet-iroa,  punched  with 
holes ;  an  outer  one,  a,  cylindrical,  and  an  inner  one, 

b,  conical ;  the  bars  made  by  punching  point  towards 
each  other,  and  grind  the  potatoes  which  are  put  into 
the  hopper  above,  and  fall  between  the  two  graters, 
the  inner  grater  being  made  to  revolve  by  the  handle, 

c.  When  the  potatoes  are  ground,  they  fall  through  at 
the  bottom  into  water  contained  in  the  laige  vessel, 
d  0,  in  which  the  graters  stand  upon  three  feet.  By 
this  contrivance,  which  is  so  simple  that  it  might  be 
made  by  any  country  smith  and  carpenter,  potatoes 
may  be  ground  very  expeditiously  for  starch,  flour,  or 
any  other  purpose. 

4S43.  A  WW  speeUt  of  bread  ha$  been  made  in  Paris,  oon|Med 
of  potatoei  or  potato  floor,  and  a  arnaW  qnantity  of  the  folatitt  pro- 
oarod  from  bonaa.  TbJi  ia  aaid  to  be  as  natritiTe  aa  wKaatoa  bread, 
and  much  leas  expensiTe.  Bisooita  hare  also  been  made  apon  tlie 
aame  plan.  There  can  be  no  doubt  thnt  it  will  be  nntritne  nnd 
whoiesome ;  bat  we  would  not  hnzard  uiy  opinion  upon  ita  oompwrn' 
tf  TO  merita  until  it  has  been  more  tried.  It  might  certainly,  amonf 
others,  be  occasionally  n  useful  reaouroe. 

4^244.  Potatoes  have  been  made  to  keep  by  converting  them  hito  a  kind  of  veimiodii^ 
The  potatoes  are  boiled  or  steamed,  and  their  pulp  forced  throndi  a  colander  fitted  with 
a  piston  and  cylinder ;  the  pulp  when  it  comes  out  is  dried,  ana  may  be  ground,  or  used 
as  vermicelli. 

4246.  Bread  made  <f  barley-mcaJL  is  considerably  improved  by  the  addition  of  wheat 
flour.  It  is  always  best  to  set  the  sponge  with  wheat  flour  altogether,  as  barley-meal 
does  not  ferment  readily  with  yeast,  and  to  add  the  meal  when  the  dough  is  about  to  bt 
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made.    This  bread  requires  longer  time  to  bake,  and  a  greater  beat  than  vheat  bread 
It  is  mach  ased  in  Yorkshire,  and  also  in  Devon,  and  by  the  miners  in  Cornwall. 

The  fottowing  receipt  is  from  the  reports  of  the  Board  of  AgricuUnre :  "  Mix  two  bushels  of  wheftt  floor, 
•xtTMCttng  only  a  very  small  qnaatity  of  the  coarser  sort  of  bran.  Atkl  one  bushel  and  three  quarters  of  badey 
meal.    Make  this  into  dough,  with  salt,  yeast,  and  warm  water,  and  bake  for  three  hoars  and  a  half.** 

4246.  Bread  made  of  Rye  and  Wheat. — Equal  quanties  of  wheat  and  rye  flour,  made 
and  baked  in  ihe  usual  way,  make  very  good  and  cheap  bread. 

4247.  Bread  of  Wheat  and  Turnips. — Mix  equal  quantities  of  wheat  flour,  and  turnips 
boiled,  mashed,  and  having  the  water  well  squeezed  out.  Make  the  dough  in  the  usual 
way,  and  bake  it  a  considerable  time.  This  kind  of  bread  was  made  in  England  in  a  time 
of  scarcity,  in  1629,  and  again  in  1693.  It  has  a  peculiar  taste,  by  no  means  disagreeable; 
it  is  as  light  and  white  as  wheaten  bread,  and  should  be  kept  twelve  hours  before  it  is 
cut,  when  the  smell  and  taste  of  the  turnip  will  scarcely  be  perceptible. — Phil.  TVoxt. 
Carrots  and  parsnips  may  be  treated  in  a  similar  manner  witb  turnips.  Also,  mixtures 
may  be  made  of  wheat  with  oats,  buckwheat,  or  any  other  farinaceous  substance ;  all 
these  may  be  fermented,  as  wheat  flour  contains  the  principles  necessary  for  ferment- 
ation. 

4M8.  It»e«  Brtad.— In  thia  countey  rice  is  rarely  made  into  bread  by  itself,  thougb  it  nay  be  by  the  foUow- 
mg  prooeas :  Let  a  sufBdent  quantity  of  rice  floor  be  put  into  the  kneading  trouglk ;  at  the  same  time,  boil  a 
due  proportion  of  water  in  a  caldron,  and  throw  in  a  smaQ  quantity  of  ground  rice,  which  must  be  boiled 
until  the  decoction  finrms  a  thick  viscous  substance,  which  is  poured  upon  the  flour,  and  the  mass  is  kneaded 
with  a  miztue  of.salt  and  yeast.  The  dough  is  then  covered  with  a  warm  doth,  and  left  to  riae.  As  the  fet 
mentation  prooeeda,  the  dough,  which  at  fint  was  firm,  becomes  almost  fluid,  and  seems  totally  incapable  tf 
being  moulded  by  the  hand :  to  prevent  the  inconvenienoe  and  loss  which  would  ensue  firom  iu  spreading,  a 
tJB  box  is  prepared,  with  a  luudle  long  enough  to  reach  the  end  of  the  oven ;  a  little  water  in  poured  into  it, 
and  it  is  then  fllled  with  dough,  over  which  are  laid  some  cabbage  leaves,  and  a  covering  of  paper.  The  box  is 
deposited  for  a  short  time  in  the  heated  oven,  and  then  suddenly  reversed,  so  that  tke  dough  retains  its  pboe 
in  the  mould,  and  is  converted  into  a  loaf  of  the  same  form.  The  bread  is  of  a  fine  yellow  cdoar,  as  if  it  had 
eggs  in  it,  and  is  very  agreeable  to  the  taste  ;  but  it  must  be  eaten  while  fresh,  as  it  loses  much  of  its  flavour 
on  becoming  stale.    This  bread  is  also  useful  to  put  into  soup. 

4M9.  Riee,  vhen  madit  into  hrtwL,  w  sier*  frtquioMjf  mnxtd  with  tome  o^er  gratn.  The  fallowing  m 
modes  in  which  it  has  been  so  employed  with  advantage : 

1.  The  Americans  make  bread  with  it  in  this  manner.  The  rice  is  thoroughly  deanaed  by  pouring  vnUer 
upon  it  and  stirring  it,  the  water  being  changed  occasionally  until  all  impurities  are  washed  away.  The  water 
ia  then  drawn  off,  and  the  rice,  while  yet  damp,  is  bruised  in  a  mortar :  it  is  then  dried  and  passed  through  a 
hsir  sieve.  The  flour  thus  obtained  is  generally  kneaded  with  a  small  quantity  of  Indian-corn  meal,  and  ia 
boiled  until  it  has  acquired  a  thicktsh  consistence ;  sometimes  boiled  potatoes  are  added.  The  mass  is  fer- 
mented either  with  leaven  or  yeast,  and  the  dough  is  then  baked  in  pans.  The  bread  thus  prepared  is  reputed 
to  be  light,  wholesome,  and  agreeable  to  the  palate. 

9.  Let  a  quarter  of  a  pound  of  rice  be  boiled  until  it  be  quite  soft  ;  leave  it  to  drain  on  the  back  part  of  a 
sieve,  uid.  when  cod,  mix  with  it  three  quarters  of  a  pound  of  wheat  flour,  a  spoonful  of  yeast,  and  two  ounces 
of  salt.  Let  it  stand  for  three  hours  to  ferment,  then  knead  it  very  thoroughly,  and  roll  it  in  as  much  wheaten 
flour  as  will  give  to  the  exterior  suffident  consistency  to  allow  of  its  bdng  conveniently  deposited  in  the  oven. 
After  baking  an  hour  and  a  quarter  it  will  form  a  loaf  of  good  white  bread,  weighing  one  pound  fourteen  ounces 

S.  To  one  peck  of  wheat  flour  add  half  a  peck  of  rice  flour ;  let  them  be  mixed  and  kneaded  with  salt,  yeast, 
and  vrarm  water,  in  the  usual  manner.  Divide  the  mass,  when  fermented  and  duly  risen,  into  eight  loaves, 
and  bake  them. 

4.  Boil  a  peck  of  rice  until  it  becomes  soft ;  let  it  stand  all  night  in  a  pan,  and  it  will  be  found  greatly  die- 
tonded.  Let  a  peck  of  potatoes  be  boiled,  skinned,  and  mashed  to  a  pulp.  Knead  them  while  hot  with  the 
riice  and  a  peck  of  wheat  flour ;  then  add  a  suflident  quantity,  of  veast  and  salt,  and  leave  the  dough  to  fer* 
ment ;  the  mass  may  be  divided  into  loaves,  and  baked  in  the  usual  manner. 

4S50.  Bread  made  of  Riety  Potatoety  and  Wheat  Flour.—Bml  uotue  rice  till  it  is  soft,  and  let  it  remain  sqsm 
time  afterward  to  sweiL  Bdl  an  equal  quantity  of  potatoes,  iwel  and  mash  them,  and,  while  hot,  knead  them 
up  into  dough  with  tbe  rice,  and  the  same  quantity  of  wheat  nonr  as  of  rice  ;  add  yeast  and  salt ;  let  the  dough 
rise,  and  bake  in  the  usual  way. 

4951.  Although  we  have  already  deeeribedriee  as  one  of  the  materials  of  which  bread  is  occasionally  made, 
yet,  as  this  is  not  the  mode  in  which  that  substance  is  usually  employed  as  food,  its  great  importance  demands 
-a  few  farther  remarks,  which  are  chiefly  extracted  from  the  "  Household  Almanac  and  Year  Book"  for  1637. 
Rice  constitutes  the  principal  aliment  of  millions  in  India,  who  are  supported  by  it  in  health  and  vigour ;  and 
<many  probably  live  and  die  without  ever  having  tasted  more  substantial  food.  It  is,  perhaps,  one  of  tbe 
cheapest  aliments  which  can  be  obtained  in  this  country ;  and  though  some  persons  imsgine  that  it  is  not  suf- 
fidently  nutritive,  that  opinion,  upon  trial,  is  found  to  be  erroneous.  Some  objection  is  raised  to  its  use  on 
account  of  its  insipidity,  but  this  is  easily  eorrected  by  the  addition  of  a  little  spice,  milk,  suet,  or  sugar.  With 
rnfik  and  sugar  it  makes  excellent  puddings.  It  can  be  employed  as  thickening  in  soups,  or  may  be  stewed 
wfih  meat,  bacon,  or  any  other  seasoning.  In  experiments  made  at  the  Foundling  Hospital,  in  1795,  it  was 
4h(>wn  that  rice  can  go  much  farther  than  flour  for  the  same  price,  when  made  into  puadings.  Several  dr- 
Ronistances,  however,  require  to  be  attended  to  in  cooking  it.  It  is  essenti^  that  it  should  be  done  till  it  is 
qui  to  ffuft,  yet,  if  brought  to  table  by  itself,  that  not  a  drop  of  water  be  seen  with  it. 

42''>9.  Bread  made  m  Oaimeei  aiMi  Wheal. — The  following  has  been  recommended  as  a  good  and  eoaoomical 
hrcud  :  Adil  a  peck  of  oatmeal  to  the  same  quantity  of  aeconds  flour,  and  half  a  peck  of  potatOM  skinned  and 
wavlteQ ;  knead  it  up  into  a  dough  Mrith  yeast,  salt,  and  warm  milk ;  make  it  up  into  loaves,  and  bake  aa  usual. 
04tmcal  and  rice  may  also  be  made  together  into  bread. 

425.3.  3fatxff,  or  Indian-eom  Bread.— la.  North  America  maite  is  the  prindpal  com,  and  bread  made  firom  it 
is  ext^Dsively  eaten  in  the  United  Statee,  as  well  as  in  many  parts  of  Europe.  Meal  from  maize  is  made  into 
unferroented  cakes  in  the  same  manner  as  those  from  barley ;  but  the  Late  Mr.  William  Cobbett,  who  had 
considerable  experience  of  its  qualities,  directs  that  a  mixture  should  be  made  of  one  third  maize  and  two 
thirds  wheat  or  rye.  **  Set  your  sponge,"  he  says,  *'  with  the  wheat  flour  only.  As  soon  as  you  have  done 
tfaAt,'put  the  water  (warm  water  in  cold  weather,  and  cold  in  hot  weather)  to  the  <»om  flour,  and  mix  the  flour 
up  with  the  water,  and  there  let  it  be  for  the  present.  When  the  wheat  sponge  has  risen  and  has  fsllen  again, 
take  the  wett^d-up  com  flour  and  work  it  with  the  wheat  sponge,  and  with  ibe  dry  wheat  flour  that  has  beea 
round  the  sponge.  Let  the  whde  remain  fermenting  together  for  about  half  an  hour,  and  then  make  np  the 
Ipaves  and  put  them  in  the  oven.** 

4954.  Buckwheat  ie  aapable  of  affording  human  food  very  toholeeome  and  nutritioue.  In  many  parts  at  the 
Cfiutinent  it  is  so  employed,  as  in  Fiance  and  Tuscany,  mixed  with  barley  and  made  into  bread  ;  in  Germany 
IHs'nsed  in  puddings.    This  grain  is  covered  with  a  hanl,  blade,  triangular  husk,  of  which  it  ia  deprived  by 
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tti  vpttnOSoo  pnviou  to  nrindinr.  Thit  it  eilected  br  hifh-dirin^  the  grain,  either  hr  the  san*e  rmyt  or  by 
the  heftk  of  »  kiln,  nnd  aftenrara  by  running  it  slightly  throDgn  the  miUttonee.  The  haaka  am  then  blown 
away  by  a  winnowing  machine,  and  the  grain  ia  gr^nnd  in  the  nine  manner  as  wheat.  To  oonrert  it  intfl 
bread,  a  gallon  of  water  is  boiled,  and,  by  degrees,  a  pe^k  of  backwheat  floor  is  added,  oonsiantly  stirring  it 
to  prevent  lunpa  from  formiar,  till  the  whole  is  formed  into  the  eoosistenre  of  a  thick  batter.  Somo  salt  is 
added,  and  the  mass  is  boiled  for  an  hoQr  and  a  half.  A  quantity  of  this,  aafficient  for  a  cake,  is  then  poured 
into  an  iron  kettle  hanging  over  the  fire,  in  which  it  is  baked,  taking  care  to  tnm  it  freqaently  to  prevent 
burning.  An  excellent  mixed  bread  is  made  in  England  by  the  addition  of  a  peck  of  wheat  flour  ui  the  abiive- 
mentioned  quantity  of  bockwheat.  After  the  latter  has  been  made  into  batter  and  cooled  down  to  blood  heat, 
fe  may  be  wMved  into  the  trough  onntainiBg  the  wheat  flour  and  yvast ;  being  there  well  kneaded,  it  BhiAitd 
stand  two  neon  to  pioTe,  divided  into  loaves,  and  baked  rather  longer  in  the  oven  than  for  wheat  bread  alone 
The  Tartars  prepare  an  excellent  food  from  bockwheat  in  a  mode  that  might  be  applied  upon  occasion  xp 
other  species  of  grain,  where  a  mill  and  the  other  necessary  apparatus  cannot  be  had.  They  first  steep  the 
need  w«ll  in  cold  water,  and  then  put  it  into  sacks  to  drain  for  ten  or  twelve  hours ;  alter  it  has  been  thai 
swelled,  it  is  well  dried  over  a  slow  fire  in  iron  pans,  when  the  husks  crack  and  sjdit.  The  kemrl,  or  floor,  is 
then  easily  separated  from  the  husks  by  beating  it  in  a  wooden  mortar,  and  sifting  separates  the  fine  fluur. 

SbCT.  XL— FAUMACBOUS  «UB8TANCB8  which  abb  VSBD  in  ▼ARIOUS  parts  op  THB  WORLf) 
INBTBAD  OF  BBBAD,  TOOBTHBI^  WITH  OTHBKS  WHICH  MIGHT  BB  OCCASIONALLY  BXPLOYEll 
IN  TIMB8  or  SCARCITY. 

4865.  It  may  be  useful  to  know  all  the  piants,  either  in  this  country  or  abroad,  whicli 
are  capable  of  supplying  us  with  farinaceous  matter  fit  for  food,  with  the  view  of  intro- 
ducing such  of  them  as  we  hare  not  noticed,  thus  increasing  our  resources  against  tiiTies 
of  scarcity,  which,  although  they  rarely  occur,  are  not  altogether  beyond  our  experience. 

It  is  likewise  desirable  to  be  acquainted  with  the  Tarious  substitutes  for  bread  which 
are  employed  in  oar  colonies  and  in  other  parts  of  the  world. 

4966.  In  mamf  parU  of  the  trofieul  regimu^  the  climate  or  the  soil  does  not  admit  of 
the  cultiTation  of  com  of  any  kind ;  an^  in  those  places  nature  has  supplied  the  inhabi- 
tants with  -other  plants  which  afford  a  food  nearly  analogous  to  bread.  Of  these,  the 
tribe  of  palms  are  some  of  the  roost  useful  of  the  tropical  trees,  afibrding  not  only  an 
agreeable  shade,  but  also  an  abundance  of  nutriment.  The  stem,  or  wood,  consists  of 
bundles  of  fibres,  interspersed  through  a  pithy  sobstaace  that,  in  some  species,  is  highly 
farinaceous,  and  which,  when  extracted  by  a  simple  process,  constitutes  our  sago, 
arrow-root,  and  similar  articles  of  ibod. 

4S67.  In  the  enunuraiion  of  some  of  the  principal  tegetahUa  from  which  nature  supplies 
man  with  abundance  of  food  almost  ready  prepared,  in  regions  deprired  of  the  cerealift, 
whether  from  the  heat  of  the  climate,  or  the  aridity  or  rocky  nature  of  the  soil,  we  may 
perceiYe  the  bounty  of  Provklence  to  the  human  race  before  it  had  extended,  probabl}', 
to  those  parts  of  the  earth  where  the  cultivation  of  our  faculties  is  more  demanded.  It 
would  indeed  be  curious,  but  departing  too  far  from  our  subject,  to  consider  the  ntimer- 
9US  natural  productions  which,  in  the  sultry  regions,  render  effort  less  necessary,  and 
thus,  in  fact,  deprive  man  of  the  motives  for  progression.  Safe  under  the  shade  of  the 
banyan-tree,  architecture  could  never  have  commenced,  or  if  it  had,  the  bamboo  antf 
the  palm  would  have  rendered  the  construction  of  a  habitation  a  matter  of  little  difficulty 
Independently  of  delicious  fruits,  as  the  plantain  and  banana,  numerous  bread-trees  pre- 
sent themselves;  in  Africa  there  is  an  excellent  butter-tree,  and  Humboldt  describes 
the  cow-tree  of  Cumana,  which,  though  growing  upon  a  rock,  affords,  when  its  stem  is 
pierced,  a  flow  of  delicions  vegetable  milk,  which  the  natives  collect  and  carry  home  to 
their  children.  Then,  for  furniture,  they  have  barks  to  serve  as  baskets,  leaves  that  fold 
up  for  umbrellas,  and  others  that  require  little  to  transform  them  into  hats,  w  'th  numer- 
ous fibres  ready  made  for  thread  and  ropes.  Little  that  is  essential  seems  to  f)e  wanting 
for  the  support  of  man ;  yet  is  att  this  surpassed  among  more  northern  nations  wnere 
nature  has  been  less  bouatiful,  through  industry  and  art,  the  result  of  intellectual  im- 
provement. 

4368.  Macaroni  is  a  favourite  food  in  Italy,  particularly  among  the  Neapolitans,  by 
whom  it  may  be  considered  as  their  staff  of  life.  It  is  prepared  in  the  following  manner, 
by  a  very  simple  process :  The  best  wheat  is  made  into  a  paste  by  the  vmallest  quan- 
tity of  water,  and  as  this  is  too  hard  and  consistent  to  be  kneaded  with  the  hand,  the 
following  contrivanee  is  resorted  to :  A  wooden  pole,  about  fourteen  feet  long,  is  fasten- 
ed at  one  end  by  a  chain  to  a  strong  post  fixed  in  the  ground,  so  as  to  be  moveable  op 
aod  down  like  a  lever,  the  paste  being  placed  under  one  end.  Two  men  take  hold  of 
the  other  end  of  this  pole,  and  by  elevating  and  depressing  it  alternately,  and  moving  a 
little  from  side  to  side,  they  work  the  paste  very  thoroogbly,  the  power  of  the  lever  be- 
ing very  great  when  acting  in  this  manner.  When  the  paste  is  sufficiently  worked,  it 
is  put  into  a  hollow  cylindrical  vessel,  having  its  bottom  of  cast  iron,  and  pierced  with 
holes  about  the  siase  of  a  goosequill,  or  of  any  siz6  and  form  required.  A  piece  of  wood 
that  exactly  fits  the  inside  of  the  cylinder  is  forced  down  upon  the  paste  by  means  of  a 
screw  turned  by  two  men,  and  in  this  manner  it  is  forced  through  the  holes  in  the  form 
of  the  holtow  tubes  in  which  we  see  it.  The  macaroni  is  partially  baked  as  it  issues  from 
these  holes  by  a  fire  that  is  placed  below  the  cylinder ;  and  as  it  descends  it  is  drawn 
away  and  hung  on  rods  placed  across  the  room.  Where  in  a  few  days  it  dries  fit  for  use 
The  manufacture  of  macaroni  appears  to  he  sufficiently  simple,  and  having  been  usually 
brought  from  Genoa  and  Naples  in  three  different  sizes,  and  also  in  thin  plates,  it  was 
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formerly  «old  at  so  high  a  price  as  to  be  seen  ooly  at  the  tables  of  the  riohr ,  link  dien 
appears  no  reason  why  it  should  npt  be  made  in  this  country ;  and,  indeed,  we  are 
informed  that  a  manufactory  of  H,  as  well  as  of  Termicelli,  has  existed  in  White's  Row, 
Spitalfieldss  ever  since  1730.  It  is  senerally  brought  to  taUe  dressed  with  Parmesan 
cheese ;  U  is  likewise  used  in  thickening  soups,  and  in  puddings.  Since  it  is  Tery 
wholesouio  and  nutritive,  it  appears  desirable  that  it  should  be  brou^t  more  into  gen 
eral  use. 

4259.  VermiceUi  is  a  preparation  very  similar,  and  of  ItaUa»  origiii ;  it  is  asade  iv  Um 
same  wtiy  as  the  last,  only  to  the  paste  are  added  cheese,  yolk  of  eggs,  80gar»  and  saffron^ 
The  name  means  little  worms,  A-om  its  form. 

4260.  SemoUna  is  the  heart  of  a  kind  of  Italian  wheat,  called  ^flno  cfacrv,  reinaining  in 
granules,  like  coarse  sandy  that  resist  the  action  of  the  millstones,  which  are  softjblunt, 
and  not  set  very  dose.  It  is  imported  for  making  the  best  vermicelli,  and  is  also  used 
in  soups,  and  may  be  purchased  at  some  of  the  Italian  shops.  It  is  oaUed  also  mm^^  ; 
and  a  still  smaller  kind,  called  semoletta,  is  sifted  eat  of  the  other. 

4261.  The  ftcUnta  of  the  Italians  is  roa4e  from  maize,  by  roasting  it  when  half  ripe. 

4262.  FictK-ujui  $ago,  salep,  macaroni,  vermicelli,  semolina,  and  tapioca  are  manufac- 
tured from  potato  starch.  > 

4263.  Rice  bmUd  to  a  kind  of  paste f  and  drawn  out  inle  threads,  formn  a  transpareni 
substauce  used  to  thicken  soupo,  and  is  known  by  the  name  of  China  lock  ooy.  Tbere  is 
a  kind  that  is  opaque,  and  which  is  less  esteemed. 

4264.  Stgo  is  the  produce  of  the  sago  pa|ra  {Sagu9  farimferai  Linn.  >,  which  grows 
spoDtaneously  in  the  East  Indies^  as  well  as  in  the  wlands  of  the  Indian  Ocean ;.  in  the 
latter,  it  supplies  the  principal  farinaceous  food  of  the  inhabitants. 

The  part  which  affords  the  sago  is  the  {Mth,  and,  to  procure  thia^  the  body  of  the 
tree,  when  it  is  full  grown,  is  sawn  into  pieces,  and  the  raw  sago  cut  out  and  put 
into  a  trough  with  water,  in  which  it  is  well  stirred  to  seporate  the  flour  from  the  fila- 
ments. This  is  now  suffered  to  rest,  and  the  flour,  or  meal,  subsides  to  the  bottom. 
The  water  is  then  poured  off,  and  the  wet  flour  laid  upon  wicker  frames  te  diy.  To 
form  it  into  the  round  grains  in  which  we  have  it,  the  sago^  when  moist,  is  passed 
through  a  colander,  and  rubbed  into  Kttle  balls  like  small  shot,  and  then  thoroughly 
dried.  A  single  trunk  of  the  tree  will  furaisb  600  pounds  of  sago ;  and  Mr.  Crawfuid  has 
cdculated  that  in  one  acre  o(  ground,  490  sago-trees  can  be  planted,  {xroducing  120,600 
pounds  of  sago.  The  trees  require  seven  years  to  be  fit  lo  cut  down.  Our  sago  has 
sometimes  been  stated  erroneously  to  be  the  produce  of  the  Cycat  eireimUiOf  or  reoohuay 
but  that  yielded  by  the  cycas  is  inferior  to  the  other  kind.  The  best  sago  is  of  a  slightly 
reddish  hue,  and  readily  dissolves  in  hot  waiter  to  a  jelly,  but  difibrs  from  wheat  starch 
in  being  likewise  soluble  in' cold  water.  A  superior  sort  is  imported  from  China  which 
has  a  pearly  lustre.    Several  other  trees  yield  sago  besides  the  above,  but  in  leas  quantity. 

4265.  Cassava. — South  America  is  the  native  region  of  a  plant  of  this  name  (belonging 
to  the  tribe  of  Euphorbiace),  and  the  roots  of  which  formerly  affoided  the  qhief  suste- 
nance to  the  Indians  of  that  contiuent ;  it  is  still  extensively  used  there,  as  well  as  in 
the  West  Indies. 

There  are  two  varieties  of  cassava :  the  Jatropka  Monthot,  or  bitter  cassava,  and  the 
Jatropha  Janipha,  the  sweet  cassava.  They  nea^  resemUe  each  other,  and  both  are 
used  as  fouu.  The  first,  in  its  natual  state,  is  so  highly  poisonons,  that  the  Indians  em- 
plovpd  iig  juice  for  poisoning  their  arrows ;  the  second  is  not  at  all  hurtful.  The  roots 
<>t  lue  bitter  cassava  are  nearly  of  the  shape  and  size  of  parsnips ;  and  to  prepare  theoi 
they  are  grated,  and  the  pulp  is  subjected  to  pressure,  to  deprive  it  of  its  poisonous  juice, 
which  is  of  a  milky  colour :  by  allowing  this  to  rest,  a  white  starch  subsides,  which  is 
separated  from  the  clear  juice,  and  reserved  for  use  as  food.  What  remains  after  pressure 
consists  of  the  same  kind  of  starch,  mixed  with  the  woody  or  fibrous  part  of  the  roots ; 
when  this  is  dtied  by  exposure  to  the  heat  of  a  fire,  it  is  pounded  and  sifted,  to  separate 
the  fibrous  matter  from  the  starch.  The  latter  is  made  into  dough,  which  is  formed  into 
cakes  that  are  afterward  baked.  It  is  supposed  that  what  may  remain  of  the  poisonous 
juice  in  the  starch  is  volatilized  by  the  heat  employed.  The  original  inbabitanu  of 
America  had  employed  this  process  for  the  preparation  of  cassava ;  and  it  is  singular 
that  they  should  have  found  out  the  means  of  separating  an  excellent  food  from  a  sub- 
stance known  to  be  a  malignant  poison.  The  sweet  cassava  plantr  of  which  bread  is  also 
made,  is  free  from  any  noxious  property ;  its  stalks  are  green,  whereas  those  of  the  bit- 
ter cassava  are  rather  of  a  purplish  hue. 

4266.  Cassava  bread,  though  not  relished  by  those  accnstomed  to  wheaten  biead,  yet 
is  in  such  repute  with  some  Creole  families  who  have  settled  in  Europe,  that  they  have 
sometimes  been  at  considerable  trouble  and  expense  to  procure  it. 

4267.  Tapioca  is  made  from  the  finest  part  of  the  farinaceous  pith  oCJatropha  Manihotf 
or  cassava-tree,  fary  washing  the  root  and  preparing  a  fecula  or  starch  from  it,  which, 
when  dried,  is  sprinkled  with  a  little  water,  and  steamed,  so  as  to  form  irregular  masses, 
when  dried  in  the  sun,  or  on  plates  of  hot  iron ;  these  are  afterward  broken  into  the 
«nall  grains,  in  which  form  we  have  it.    A  considerable  quantity  is  imported  from 
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«iiA  It  18  «il90  made  in  the  East  Indies.    It  is  extremely  nutritions,  and  forms  an  excel- 
lent food  for  children,  and  persons  whose  powers  of  digestion  are  weak. 

"  No  aroylaeeous  sabotanee,"  Dr.  Christisbn  obsenres,  *<  is  so  mach  relished  by  infantt 
about  the  time  of  weaning ;  and  in  them  it  is  less  apt  to  become  soar  during  digestion 
than  any  other  farinaceous  food*  even  anrow-root  not  excepted.*' 

4368.  Amw-ro&t  is  a  well-known,  very  nutritious  fecula,  obtained  from  the  roots  of 
the  Maranta  aruniinacetu,  Or  starch  plant,  a  perennial  coltiTated  in  the  East  and  West 
Indies.  Its  name  is  derived  from  another  pUipt  with  which  it 'was  once  confounded, 
now  called  Apinia  galasga,  the  root  of  which  the  Indians  used  as  an  antidote  to  the  poi- 
son of  arrows.  The  roots  are  dug  up  when  thc^  nre  ai»oat  a  year  old ;  and,  ailer  being 
well  washed,  they  are  beaten  to  a  pulp,  which  is  again  washed  in  water  to  separate  aS 
the  fibrous  part ;  afler  being  passed  through  a  sieve,  the  starch  is  suffered  to  settle, 
when  the  water  is  drawn  off".  The  white  sediment  of  stareh  is  again  washed  with  wa- 
ter ;  and,  when  it  is  dried  by  the  heat  of  the  sun,  it  forms  the  pure  arrow-root.  The 
best  arrow-root  we  have  is  from  Antigua,  Jamaica,  and  Bermuda ;  but  a  great  deal  of 
what  is  sold  in  London  is  adulterated  with  potato  stareh,  which,  though  a  substance  not 
very  different,  has  not  precisely  the  same  properties.  Arrow-root,  like  every  kind  of 
stareh,  bofls  to  a  jelly,  but  it  diflfere  from  potato  sUreh  in  this  respect :  the  jelly  formed 
with  arrow-root  wiO  remain  firm  for  three  or  four  days  without  tumoig  thin  and  sour, 
whereas  the  jelly  fW»m  potato  flour,  in  the  couree  of  twelve  hours,  becomes  as  thin  as 
milk,  and  acescent ;  hence  it  is  not  so  well  calculated  for  food,  and  particularly  for 
children.  It  is,  therefore,  very  important  to  have  this  useful  article  genuine  when  a 
strengthening  food  is  required :  potato  flour,  though  inferior,  may,  on  occasion,  form  a 
cheap  substitote. 

4269.  Salep  is  considered  to  be  a  very  nutritious  substance.  It  eonsists  almost  en> 
tirely  of  a  peculiar  vegetable  principle  called  ha*aonnt  with  a  small  quantity  of  starch 
and  gum.  The  name  of  bassorin  is  derived  from  gum  bassora,  in  which  Vauquelin  first 
<Usoovered  this  prinicifiile,  which  is  likewise  found  in  gum  tragacanth.  Salep  is  im- 
ported from  the  East  Indies,  Turkey,  Syria,  and  Persia,  where  it  forms  a  considerable 
part  of  the  ibod  of  the  inhabitants,  boiled,  or  in  soup.  It  is  said  that  an  onnce  a  day  is 
sufficient  to  sustain  a  man ;  hence,  from  its  portability,  it  is  veiy  useful  to  travellers 
•over  desert  regions.  It  is  prepared  from  the  roots  of  difllerent  species  of  orchis,  espe- 
cially the  orcku  mascula,  a  tropical  plant,  thoujh  some  is  manufactured  in  Europe.  The 
bulbous  roots  of  these  plants  are  deprived  of  &eir  cuticle,  and  baked  in  an  oven  for  ten 
«r  twelve  minutes,  which  gives  them  a  semi-transparency :  they  are  then  dried  in  a 
moderate  heat. 

Salop  is  brought  to  this  country  in  oval  pieces,  of  a  yellowish-white  colour,  some- 
what dear  and  pellacid,  very  hard,  and  almost  horny ;  of  little  or  no  smell,  in  taste  like 
gum  tragacanth.  It  is  not  easily  pulverized.  The  powder,  dissolved  in  water,  forms 
a  jelly. 

42*70.  The  orcAtf,  or  mUp  fUoH,  grows  plentifully  wild  in  moist  meadows  in  some 
parts  of  Britain  and  Ireland,  particularly  in  Gloucestershire,  and  is  also  cultivated,  but 
not  to  any  extent.  It  has  been  proposed  to  make  salep  from  it ;  and  it  is  proper  that 
it  should  be  pointed  out,  as  a  resource  to  the  poor  in  times  of  distress.  The  prepare 
clou  of  salep  has  been  described  in  "  Philoeophical  Transactions,"  vol.  lix.  The  bulb, 
or  tuberous  root,  is  to  be  washed  in  water^  and  the  fine  brown  nkin  which  covere  it  is 
to  be  separated  by  means  of  a  small  brash,  or  by  dipping  the  root  in  hot  water,  and 
rubbing  it  with  a  coarse  linen  cloth.  The  bulbs  are  then  to  be  dried  upon  a  tin  plate,  by 
placing  it  in  an  oven  for  six  or  ten  minutes,  in  which  time  they  will  have  lost  their 
milky  whiteness,  and  they  will  then  become  transparent  like  horn.  They  are  after- 
ward dried  in  the  air,  which  will  take  several  days ;  or  a  gentle  beat  may  be  used,  which 
will  efi!ect  the  same  in  a  few  hours.  Reduced  into  powder,  they  soften  and  dissolve,  in 
toiling  water,  into  a  kind  of  mucilage,  which  may  be  diluted  for  use  with  a  large  quan- 
tity of  water  or  milk,  and  comes  very  near  to  what  is  made  from  the  salep  brought  from 
Turkey. 

Dr.  Pereival,  in  his  ^  Medical  and  Experimental  Essays,**  mentions  that  a  mixture 
of  mucilage  of  salep  with  flour  makes  an  excellent  bread. 

4271.  PoriUmd  sago  is  so  called  from  the  Isle  of  Portland,  where  the  substance  is 
manufactured  from  the  roots  of  the  common  wake  h)bln,  arum  maculatum,  which  grows 
there  in  great  abundance.  These  roots  are  full  of  farina ;  but,  in  their  natural  state, 
they  are  so  acrid  that.  If  the  jniee  be  applied  to  the  skin,  it  win  raise  blisters ;  it  appeare 
10  be  very  analogous  to  the  poison  of  the  cassava  root ;  and,  like  that,  is  so  volatile  that, 
when  heat  is  applied  by  roasting  or  boiling,  it  is  dissipated,  and  the  roots  rendered  per- 
fbctty  harness.  When,  after  this,  they  are  dried  and  pounded,  they  afibrd  a  starchy 
matter  very  nradi  resembling  the  Indian  arrow-root ;  m  consequence  of  which,  it  is 
somethnes  called  English  arrow-root. 

4273.  Tou€  Us  mois  is  the  French  name  for  a  new  aliment,  prepared  from  the  pith  in 
Che  roots  of  the  canica  eoccinea,  a  plant  which  flowers  every  month,  whence  it  has  re- 
eeived  its  a^[>pelltitien.    It  is  stated  by  Dr.  Waterton,  of  St.  Kitt's,  to  difler  in  some  re- 
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spects  from  arrow-root,  though  extremely  analogous  to  it,  and  applied  to  the  saoteroam 
It  is  said  not  to  be  apt  to  sour  upon  the  stomach,  and  to  be  well  calculated  for  ioYalida 
and  children.    It  is  imported  into  London,  and  sold  in  canisters  at  fU.  and  4«.  each. 

4275.  Tocec— This  is  the  root  of  a  plant  of  that  name;  which,  when  nuwfaed  aad  prepared,  afiords  food  !■ 
the  natives  o(  the  South  Sea  Islands  and  the  ICalays.  The  soots  are  sonething  like  yams,  but  in  their  natutl 
state  are  bitter  and  acnd ;  they  are  rasped  very  fine,  and  steeped  in  several  waters.  The  faxiaaceooa  mattst 
thus  prwpared  is  both  palatable  and  nntritions,  and  is  made  into  cakes  and  loaves,  which  some  prefer  tu  ssfc 
bread.    The  leaf-stalks  boiled  are  used  as  food  in  Chin*. 

4374.  Bread  Nut  (Brotimum  ^2teMlnMt).r— These  note  aboofid  with  fltrinaceQue  mattev,  together  with  madl 
gummy  substance  ;  they  form  a  very  nutritions  food,  and  are  eaten  by  the  negroes  boiled,  or  roasted  witib  Beal 
instead  of  bread. 

4S75.  The  cekbreied  Lotutt  the  Zisjfphu  MMum,  is  eaten  m  Barbery  and  other  parts  of  Africa,  and  the  ftl. 
lowing  account  of  it  occura  in  "  Bometi's  Outlines  of  Botany."  '*  Dr.  Shaw  aqrr  tbae  fruit  is  common  in  the 
deserts  and  other  parts  of  Barbery,  and  is  still  in  great  repute,  and  sold  in  the  mai^ta  aH  ever  the  soathere 
districts,  and  cattle  as  well  as  men  are  fed  upon  it.  Pkrk  states  that  he  found  the  lotus  abundant  in  all  the 
countries  of  Africa  he  traversed,  but  in  the  greatest  plenty  in  the  kingdoms  of  Kaarta,  Ludamar,  and  the 
northern  parts  of  Bambara.  The  aativee,  he  says,  eomrevt  the  fmit  into  a  sort  of  bread  by  expoeing-  it  nras 
days  to  the  sun,  and  afterward  pounding  it  gently  in.  a  mortar  uniil  the  fariuoeoas  past  is  separated  fxom  the 
stone  ;  this  meaf  is  then  mixed  with  a  little  water  and  made  into  cakes^  which,  when  dried  in  the  eun,  vesna- 
ble  in  colour  and  flavour  the  sweetest  gingerbread.  The  stones  ars  afterward  put  into  a  vessel  of  vrster,  snd 
shaken  about,  so  as  to  separate  all  the  fiurina  that  adheres  to  them.  An  agreeable  taste  is  thus  given  tu  the  * 
liquid,  which,  b^  the  addition  of  a  little  pounded  millet,  is  made  into  a  kind  of  gtuel  called /pMii,  aad  thn,  fot 
several  months  in  the  year,  forms  the  common  breakfast  of  the  majority  of  the  people  in  many  parts  of  Loda^ 
mar.  The  fruit,  when  dried,  is  laid  by  for  vrinter  use ;  a  sort  of  wine  is  also  made  from  it  by  expression  and 
mixing  the  jnice  with  water ;  it  is  a  pleasant  drink,  but  will  net  keep  many  days.  The  people  who  fived  nivm 
the  lotus  were  denominated  Lothophagi  in  the  tinte  of  Homer." 

4276.  Arracacha. — A  farinaceous  root  about  the  aiza  of  a  cow's  hem,  which  grows  abnndantly  on  the  plains 
of  Bagota.  and  which  has  lately  been  brought  to  England.  A  few  which  are  planted  near  Plymoutli  are  siid 
to  thrive  well,  and  may  prove  in  time  a  valuable  addition  to  our  farinaceous  vegetables. 

4377.  Aeom  Breed.— Take  ripe  acorns,  deprive  them  of  their  skins,  and  beat  thorn  into  a  paste ;  steep  thenr 
u  water  fur  a  night,  and  then  press  them  dry  ,^ which  will  take  out  their  astringent  qpalilv ;  then  dry  the  mssa, 
and  reduce  it  to  powder,  to  be  kept  as  flour  or  meal  when  wanted.  Form  this  into  dough,  knead  it,  and  make 
it  into  thin  cakos,  which  may  be  baked  on  an  iron  phto  or  the  embers.  This  has  been  used,  but  we  cannot 
leconimend  it. 

4278.  The  uhole  of  th*  bran  may  be  used  in  bread  made  of  wheaL  In  the  Reports  for  bettering  the  Conditiap 
of  the  Poor,  we  find  an  account  by  Sir  Thomas  Bernard  of  the  use  of  bran  in  bread,  vrhich  was  recommended 
in  a  time  of  scarcity :  "  Take  seven  pounds  of  bran  and  pollard,  and  fourteen  quarts  of  water ;  boil  thQ  whole 
very  gently  over  a  alow  fire ;  stir  it  frequently  to  prevent  burning.  After  two  honrv  beilng  it  witt  acquire  th« 
coQsisienco  of  a  custard  pudding ;  then  put  it  into  a  cloth,  and  twiat  it  till  the  liqvpr  ia  aqueesed  out.  Mix  • 
quart  of  this  with  three  pints  of  yeast,  and  set  the  sponge  for  twenty-eight  j;»oaods  of  flour.  The  bran  and 
poUard,  which,  when  the  liquor  has  been  squeeze^  out,  is  above  four  times  its  original  weight  before  it  was 
boiled,  IS  then  to  be  set  near  the  fire,  in  oxtler  that  it  may  be  kept  warm.  In  about  two  hours  the  sponge  will 
ha>e  sufficiently  risen,  upon  which  tne  bnm  and  pollard  (then  lukewarm,  but  not  hot,  and  into  which  is  to  b» 
sprnkled  about  half  a  pound  of  salt)  should  be  mixed  with  flour,  and  the  whde  kneaded  up  very  well  tcgethei 
with  a  quart  of  the  bran  liquor,  and  rt  should  then  be  baked  for  two  hours  and  a  quarter  in  a  common  oven. 
The  produce,  weighed  when  cold,  will  be  half  as  much  anin  as  the  same  quantity  of  flour  would  produce  in 
the  common  way  without  the  addition  of  bran.  Most  of  the  obiectioiui  to  the  use  of  ftran  appear  to  be  founded 
on  a  preeumpliim  that  no  mode  of  preparation  will  make  any  dtnerence  in  the  degree  of  nutriment  to  be  derived 
from  it  ss  a  food.  Though  the  subject  is  yet  but  little  understood,  we  have  gone  fat  enough  to  ascertain  thai 
fact  that,  in  most  kinds  of  grain,  some  increaee  of  the  ordinary  nutritive  power  may  be  produced  bv  culinary 
process ;  the  yery  making  of  bread  aflbrds  an  example  of  this  increase.  In  rice  it  is  very  great ;  and  in  barley 
meal,  particularly  when  used  in  soup,  ita  incroaaed  power  of  nutriment  may  be  extono^  to  a* surprising  de- 
gree, OS  it  is  now  well  known  that  rice,  when  increased  hy  water  to  a  solid  substance  of  five  times  iu  original 
Tveight,  or,  by  the  addition  of  milk,  to  eight  times  what  it  originally  weighed,  is  convertecr  from  a  hard,  indi- 
gestible  graiu  into  a  wholesome,  nourishing  food. 

4279.  Tke  Jibrous  part  qfpotatoest  I^t  after  the  starch  has  beeu  seforaied,  is  atated  by  Sir  John  Siaelair  tc 
be  not  only  a  valuable  article  of  food  tor  horses  and  cattle,  but  that  it  may  be  advantageonslv  employed  in 
bread  upon  occaaion.  Mr.  Jefcoat,  of  Gateshead,  near  Newcastle^upon-lVne,  has  proved  that  21  Ibe.  of 
wheatea  flonr,  kneaded  with  12  lbs.  of  the  fibse  of  potatoes,  will  produce,  when  welF  baked,  38  lbs.  8  ox.  o^ 
excellent  bread,  which,  allowing  that  a  stone  of  flour  produces  at  the  rate  of  18  Ibe.  of  bteadv  is  an  increase  <A 
Hi  lbs.  of  bread  frpm  12  lbs.  offibre.  His  mode  of  preparing  t^  fibre  is  as  follows:  After  vrashing  it  in  twa 
wateis,  ha  plaees  it  for  about  an  hour  upon  a  sieve  to  drain ;  then  he  adds,  without  its  being  boiled,  the  usual 
quantity  of  veast ;  and  after  it  has  stood  for  about  an  hour,  he  works  in  the  91  lbs.  of  wfaeaten  flour.  It  ro-^ 
quires  very  little  addition  of  water,  but  rather  time  to  rise,  prepantory  t»  its  being  placed  in  the  oven.  The 
bread  thus  prenared  continues  equally  good  for  several  days.  This  potato  fibra  may  also  be  used  vrith. barley 
or  oatmeal,  and  is  an  excellent  ingrodient  in  a  podding  with  milk  and  butter,  and  either  with  or  withfout  egga 
and  other  ingredients. 

4280.  Lichen  Islaitdicus^  or  Iceland  moss.  The  lichens  form  a  remarkable  class  of 
plants  that  live  in  the  most  barren  situations  in  the  most  northern  parts  of  the  worlds 
where  nature' refuses  any  description  of  com,  growing  even  on  bare  rocks.  They  have 
no  roots,  but  adliere  by  a  kind  of  claws,  and  are  nourished  by  absorption  from  the  atmo- 
sphere. The  Lichen  Islandiiius,  so  named  from  existing  in  vast  abundance  in  Icelaiid» 
on  the  northwest  coast  of  which  scarcely  any  other  vegetable  is  to  be  seen,  is  now 
called  by  botanists  Cetraria  islandicus,  and  had  formerly  received  the  name  of  Reindctr 
moasj  as  supplying  the  only  food  which  these  animals  can  procure  in  the  winter  season. 
The  appeRation  moss  is  improper,  as  it  is  really  a  lichen. 

Notwithstanding  its  mode  of  growth,  it  is  an  extremely  nutritious  substance,  as  ma> 
be  seen  from  the  following  analysis  by  Berzelius :  Starch,  446 ;  lignin,  36-6 ;  green 
wax,  7-0  ;  hitter  principle,  3*6 ;  acidulous  tartrate  of  potash  and  lime,  3-0;  extractive^ 
I '9 ;  traces  of  gallic  acid.  With  the  Icelanders  it  constitutes  a  very  important  articld> 
of  aliment,  and  is  collected  by  them  during  the  summer  months.  The  lichen  has  an 
outer  skin  covering  a  green  resinous  substance ;  and  the  remainder  of  the  plant  consists 
chiefly  of  fecula^  or  a  kind  of  gummy,  soluble  matter^  and  of  a  fibrous  matter,  on  whldi 
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«rater  does  not  act.  The  plant  has  a  natural  bitterness  and  astringency ;  and  to  take 
this  ofT,  it  is  scalded  two  or  three  times  with  boiling  water,  which  causes  the  skin  to 
crack,  swell,  and  peel  off!  It  is  then  steeped  foe  an  hour  or  two  in  cold  water  to  ex- 
tract the  bitter  principle,  and  boiled  for  an  hour  or  two  in  milk  till  the  liquor  acquires  a 
gummy  or  gelatinous  consistence.  When  cold,  this  is  a  jelly  like  blanc-mange,  and  it 
is  eaten  with  milk  or  cream,  with  which  it  makes  a  very  palatable  dish.  The  Icelanders 
also  make  it  into  a  kind  of  bread ;  or  it  is  powdered  or  ground,  and  the  meal  made  into 
porridge,  gruel,  or  broth,  or  baked  as  cakes:  these  Dr.  Henderson  describes  as  not 
only  wholesome  and  nutritious,  but  extremely  palatable. 

This  useful  plant  is  not  confined  to  Iceland,  but  grows  all  over  the  north  of  Europe* 
and  is  found  on  the  Pentland  hills,  the  mountain  of  Ben  Lomond,  and  many  other  parts 
of  the  Highlands  of  Scotland,  but  it  does  not  grow  to  so  large  a  size  there  as  in  Iceland. 
It  is  also  found  on  many  of  the  lofty  mountains  of  Europe,  where  the  temperature  is  low, 
as  the  Alps,  Pyrenees,  Jura,  d&c.  From  its  esculent  qualities,  its  use  has  been  recom  . 
mended  in  times  of  scarcity.  If  it  is  boiled  for  a  quarter  of  an  hour  after  the  bitter  prin- 
ciple is  extracted,  it  may  be  dried,  and  will  keep  for  any  length  of  time. 

It  »,  bo«r«T«r,  not  aaffideBtlj  plentiful  in  this  country  to  be  much  renrded  ai  an  articU  of  food ;  bat  it  u 
tiiooffht  to  baTO  aoma  tonic  powar,  and  to  be  proper  for  convaleacenta.    Dr.  A.  T.  Thomaon  obeonrea  that  thia 

SalitT  depends  on  the  bitter  principle  contained  in  it ;  consequently,  when  employed  aa  a  tonic,  the  hitter 
oaia  not  be  wholly  ramored. 

4281.  Tlie  starch  procured  from  the  horse-chestnut  has  been  employed  successfully  in 
Germany  for  many  Of  the  purposes  of  flour. 

4282.  Brtai  from  tht  Bark  of  the  Pui«.— From  the  cirilized  alate  in  which  we  now  lire,  we  can  fonn  but 
faint  ideas  of  the  aeeeaaitooa  situation  under  which  man^  of  the  inhabitants  of  the  globe  exist,  and  in  oompar* 
Ison  of  whom  oor  pooraat  cottagera  may  be  cansidered  in  a  state  of  eaae.  Von  Bush  informs  ns  that  in  the 
rigorous  and  unfertile  climates  of  Norway  and  Lapland  necessity  obliges  the  inhabitants  to  make  use  ef  the 
inner  bark  of  the  common  Scotch  fir  (JHimm  tylvettru)  for  food.  In  the  spring  beason  ther  cut  down  the  older 
trees,  and,  stripping  off  the  bark,  collect  the  soft,  white,  succulent  interior  part^  which  m  the  early  time  of 
Che  year  has  a  sweet,  milky  juioe  in  it,  and  is  the  new  layer  of  wo9d  in  an  incipient  state.  When  ther  have 
occasion  to  use  it,  they  dry  this  at  the  fire,  or  bake  it  in  an  oven,  till  it  becomes  brittle :  then  beat  it  and  grind 
it  into  meal,  and  after  steeping  the  farinaceous  part  or  flour  in  warm  water  to  take  off  the  resinous  taste,  they 
mix  it  with  a  smaU  portion  of  oats  or  moss,  and  make  it  into  thin  cokes  about  an  inch  thick,  which  are  baked 
for  nse.  The  poor  inhabitants  are  sometimes  constrained  to  live  upon  thfs  disagreeable  food  for  a  great  part 
ai  the  year.  We  learn  from  the  same  authority  that  "  in  summer  the  Lapiaadera  acaroelr  eat  anything  bat 
fish  from  the  freah-water  lakes,  and  drink  with  great  eagerness  the  water  in  which  the  fish  has  been  boiled. 
In  winter  they  must  put  up  with  dried  fish  and  the  innermost  bark  of  the  fir,  which  they  strip  off  in  summer, 
diride  it  in  long  strips,  and  hang  them  in  their  dwellings  to  dry  for  winter  stores.  When  used,  these  strips 
ef  bark  are  minced  in  small  piaoM  along  with  reindeer  tallow,  and  boiled  together  for  soTeral  hours  with  water, 
tin  they  form  a  thick  broth.**  Dr.  Front  suggests,  with  respect  to  this  process,  that,  during  the  long  boiling* 
Ale  lignin  or  woody  fibre  may,  perhaps,  combine  with  the  water  so  as  to  form  a  kind  of  starch,  which  is  soluble 
ilk  the  stomach  ;  but  the  precise  nature  of  the  change  is  not  yet  understood. 

The  young  shoots  of  the  fir  stripped  of  their  leaTes  just  as  they  begin  to  appear  in  the  spring  are  sought  for 
with  avidity  by  the  children,  ana  are  very  wholesome,  forming  an  agreeable  salad ;  these  are  also  stored  in 
winter  for  tne  reindeer.  In  the  same  countries,  also,  they  dry  the  root  of  the  water^lragon  (CvUa  poAwlris), 
grind  it  to  flour,  and  mix  it  with  the  above.  The  inner  bark  of  the  elm  and  other  trees  has  been  employed  ia 
the  same  manner. 

4383.  T%e  seeds  of  ths  stone  ptas^  being  faria«oeona,  are  eaten  in  some  parts  bordering  the  Meditenraaeaa, 
and  likewise  thoee  ra  the  gigantic  pine  discovered  by  IXouglas  in  the  west  part  of  North  /onerica.  The  inhat^* 
itanta  of  Australia  likewise  bruise  and  eat  the  seeds  of  the  screw  pine  {Pandtauu  sptroJu,  Brown)  and  of  sef- 
eval  cone-bearing  pines,  bat  these  do  not  form  a  very  nutritive  food. 

4384.  7%e  roots  of  various  species  of  fern  are  uaed  as  food  in  different  mrts  of  the  world.  Thoee  of  the 
Pterist  the  common  fern  of  this  country,  are  ground  to  powder,  mixed  with  barler  meal,  and  boiled  by  the  poor 
inhabitants  of  the  Canary  Islands ;  but  it  is  a  very  coane  food.  Another  kind,  the  Cyathef ,  is  much  superior, 
has  soft  and  pulpy  roots,  and  alibnling  a  substance  not  unlike  Mgo*  i*  eaten  by  the  New-Zealanders.  The 
PUris  escmlenta  of  Australia,  which  much  resembles  the  common  finghsh  fern,  has  roots  which  contain  a  good 
deal  of  fariimceous  matter ;  but  though  these  form,  in  some  places,  the  principal  food  of  the  natives,  they  an 
very  disagreeable,  being  mixed  with  much  woody  matter.  *  A  remarkable  fern  (Angiopteris  erecta)  growa  in 
IIm  Society  laknda,  the  roeta  of  which  weigh  fourteen  pounda,  and  are  used  by  the  nattres  aa  food. 

4285.  Bread  made  from  Wood.—Vxt^tnor  Autenrieth,  of  Tubingen,  haa  ahown,  by  a  aerlea  of  careful  experi- 
ments, that  it  is  possible  to  make  a  palatable  and  nutritious  bread  from  the  dry,  ligneous  part  of  wood  by  proper 
management.  The  following  is  his  process,  as  we  find  it  stated  by  Dr.  Prout  in  the  Philosophical  Transae- 
tioBS,  18S7 :  "  In  the  first  place,  everything  that  waa  aoloble  in  water  waa  removed  by  frequent  maceration 
and  boiling.  The  wood  waa  then  radnced  to  a  minute  atate  of  diviaion.  that  ia  to  any,  not  menly  into  fine 
fibrea,  but  actual  powder ;  and  after  being  repeatedly  aubiected  to  the  heat  of  an  oven,  waa  ground  in  the 
manner  of  corn,  wood  thus  prepared,  according  to  the  author,  acquires  the  taste  and  smell  of  com  flour.  It 
ia,  however,  never  very  white,  but  always  of  a  yellowish  colour.  It  also  agrees  vrith  com  flour  in  this  respect, 
that  it  does  not  ferment  vrithout  the  addition  of  leaven,  and  ia  this  case  some  leaven  of  com  flour  is  found  tc 
answer  best.  With  this  it  makes  a  perfectly  uniform  and  apong^  bread,  and  when  it  ia  thoroughlybaked,  and 
haa  much  cruat,  it  haa  a  much  better  taste  of  bread  than  what  is  in  times  of  scarcity  prepared  from  the  bran 
and  husks  of  corn.  Wood  flour,  also,  boiled  in  water,  forms  a  thick,  tough,  trembling  jelly,  like  that  of  wheat 
■tafoh,  and  which  ia  vary  nutritious.'* 

The  following  details  respecting  this  extraordinary  process  are  added  in  the  Quarterly  Review :  *'  To  make 
wood  flour  in  perfection,  according  to  Professor  Autenrieth,  the  wood,  after  being  thoroughly  stripped  of  ita 
bark,  is  to  be  sawed  transversely  into  disks  of  about  an  inch  in  diameter ;  the  sawdust  is  to  be  preserved,  and 
the  diaka  an  to  be  beaten  to  fibrea  in  a  pounding^mill.  The  fibree  and  aawduat,  mixed  together,  are  next  to  be 
deprived  of  everythi«g  hanh  and  bitter  which  ia  aoluble  in  water  by  boiling  them  when  fuel  la  abundant,  or 
by  aubjecting  them  for  a  longer  time  to  the  action  of  cold  water,  which  ia  eaaily  done  by  enclosing  them  in  a 
strong  aack  which  they  only  half  fill,  and  beating  the  sack  with  ft  stick  or  treading  with  the  feet  In  a  rivulet. 
The  whole  is  then  to  be  completely  dried,  either  in  the  sun  or  by  the  fire,  and  repeatedly  ground  in  a  flour* 
aoilL  The  grmmd  wood  is  next  bued  into  smaU  flat  cakes,  with  water  randered  slightly  muoilaginoqs  by  the 
addition  of  aome  decoction  of  linaeed,  mallow  atalka  and  leavea,  lime-tree  bark,  or  any  other  such  aubstance, 
Pruieaaor  Autenrieth  prefen  marah-maJlow  roots,  of  which  one  ounce  nnden  eighteen  quarts  of  water  sulB- 
OBently  mucilaginovs,  and  these  serve  to  form  four  pounds  and  a  half  of  wood  flour  into  cakes.  These  cakM 
a»»  baked  unttl  thev  am  brown  on  the  suriaoe.    Axtar  this  thev  are  broken  to  pieces  and  again  ground,  unti- 
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4»  tanajMa  thTOOgb  %  ftw  boldBgHdoih ;  and  vpon  ib»  fiaaiMM  of  the  flour  it*  fltaeM  to  iMk*  faiwi  d^ 
pend*.  I'ba  floor  at  a  hard  woody  rach  aa  baeeh,  xvquiras  tho  prooeaa  of  bakiiw  and  grindiiig  to  be  rcptalaA 
Wood  floor  doea  not  ferment  so  readily  aa  wheaten  floor,  hot  the  professor  foond  fifteen  poonds  of  bireli'VOQd 
floor,  with  three  poonds  of  sour  wheaten  learen,  and  two  poonds  of  wheat  floor,  mixed  op  with  eight  meaaorea 
of  new  milk,  yieJded  thirtj-siz  poonds  of  Teiy  good  brsad.  Professor  Autenrietb  tried  the  notritire  propeities 
of  wood  floor,  in  the  first  instance,  upon  a  young  dog ;  afterward  he  fed  two  pigs  opon  it ;  and  then  taking 
eoorage  from  the  soccess  of  the  experiment,  he  attaued  it  himself.  His  family  party,  he  eajra,  ate  it  in  tfa# 
fiirm  of  graels  or  soap,  domplings,  and  pancakes,  all  made  with  as  little  of  any  ingredient  as  poasiUe,  and 
fimnd  them  paTataMe  and  qoite  wholesome/*  This  accoont,  were  it  not  ao  well  aothenticated,  migltt  have  Hm 
air  of  a  romauoe,  and  it  sttU  remains  to  be  shuwn  how  far  the  fact  may. be  aivailable  for  nsefol  pvrpoMa  in  gisn- 
eral ;  in  the  mean  time,  it  adds  to  the  stock  of  oor  knowledge  on  the  sobjeet  of  food. 


BOOK  X. 

ON  THE  PRESERVATION  OF  FOOD. 

CHAPTER  I. 

INTRODUCTION. — OBNKRAL  OBSERVATIONB. 


4286.  All  animal  and  vegetable  substances  being  liable  to  change^  so  as  to  be  at  least  unfit 
for  food,  their  perishable  nature,  together  with  the  unavoidable  irregolarity  in  their  pro- 
duction, has  imposed  upon  mankind  the  necessity  of  storing  up  the  superabundance  of 
one  time  to  meet  the  exigencies  of  another.  It  has,  therefore,  become  an  object  of 
great  importance  to  ascertain  the  best  method  of  preserving  the  various  substances  suit- 
able for  food  as  nearly  as  possible  in  their  original  state,  or,  at  least,  in  some  condition 
in  which  their  nutritive  properties  may  be,  as  much  as  possible,  retained.  But  for  the 
art  of  preserving  food,  mankind  would  at  times  be  subjected  to  great  deprivations ;  and 
to  mariners,  in  particular,  every  jnethod  of  preserving  articles  of  diet  in  a  wholesome 
and  nutritive  state  must  present  iteelf  under  a  very  striking  point  of  view. 

When  we  hear  of  beef,  fruit,  milk,  and  other  articles  of  nutriment  eaten  quite  fresh 
after  having  travelled  round  the  globe,  and  when  we  consider  the  simplicity  of  the  means 
by  which  tttis  has  been  effected,  we  must  admit  the  value  of  those  sciences  to  which 
this  almost  miraculous  preservation  is  owing. 

4287.  Thus  the  methods  of  preserving  food  for  a  shorter  or  a  longer  period  of  time 
are  not  only  deserving  of  attention  in  domestic  economy,  but  are  highly  important  in 
a  national  point  of  view.  We  shall  begin  by  adverting  to  the  chemical  history  of  the 
substances  to  be  preserved,  the  nature  of  which  has  been  already  described  "in  Book 
VII. 

47^3,  While  the  living  prindjile  exists  in  a  healthy  state  in  animals  and  vegetables 
their  elementary  constituents  cannot  separate,  and  no  decomposition  can  take  place ; 
but  no  sooner  is  life  extinct  than  an  alteration  commences,  and  those  elementary  sub- 
stances which  we  have  described  as  composing  the  whole  animal  and  vegetable  king- 
dom, and  which  are  held  together  by  the  laws  of  organic  life,  have  a  tendency,  when 
deprived  of  this  bond,  to  separate  from  each  other,  and  to  enter  into  new  combinations. 
This  is  a  law  of  nature.  Organic  bodies  come  into  existence,  live  their  allotted  time, 
and  die.  If  nothing  retards  the  usual  course  of  things,  they  then  pass  into  other  states, 
and  the  tangible  substatices  of  which  they  consist  are  made  to  fonn  the  corporeal  part 
of  other  living  beings.  Man,  whose  present  existence  demands  the  use  of  some  portion 
of  matter  which  is  in  the  act  of  passing  from  one  state  to  another,  contrives  various 
methods  of  arresting  it  in  its  progress  to  decay,  and  rendering  it  in  the  mean  time  8ul>- 
servient  to  his  wants. 

4289.  The  inevitable  change  to  which  dead  organic  matter  is  liable  is  called  fermentation, 
of  which  we  pointed  out,  in  a  former  part  of  this  work,  that  there  are  several  kinds,  the 
vinous,  the  acetous,  and  the  putrefactive.  By  the  first  two,  useful  products  are  obtain- 
ed ;  but  the  last  is  that  complete  change,  termed  decomposition,  by  which  the  substance 
is  entirely  resolved  into  the  inanimate  materials  of  which  it  had  been  originally  com- 
posed, and  the  greater  part  of  which  are  finally,  if  left  to  themselves,  dissipated  in  the 
atmosphere  in  the  form  of  offensive  and  noxious  gases.  These  changes  do  not  take 
place  precisely  in  the  same  manner  in  animal  as  in  vegetable  substances.  Although 
vegetables  generally  go  through  more  than  one  of  the  stages  just  mentioned,  and  some- 
times through  all  three,  yet  the  flesh  of  animals  can  pass  at  once  into  the  putrefactive 

I  state. 

4290.  We  have  previously  stated  that  animal  bodies  differ  from  vegetables  in  their  ctm^th 
I  siiion :  the  former  always  have  a  large  quantity  of  nitro|;en  as  one  of  their  elemem* 
I                   aiy  principles,  whereas  nitrogen  enters  in  a  small  proportion  as  a  constituent  in  vega 

'  tables. 

I  When  animal  bodies  undergo  the  putrefactive  fermentation^  or  putrefaction,  their  ele 

I  ments,  oxygen,  liydrogen,  nitrogen,  and  carbon,  separate  from  each  other,  and  combin* 

again  in  the  following  manner :  The  carbon  absorbs  oxygen  from  the  atmosphere,  aoi 

j  '  forms  carbonic  acid ;  one  portion  of  the  hydrogen  forms  water  with  the  oxygen ;  an 
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Other  portion,  uniting  with  the  nitrogen,  oompoeee  ammonia ;  of  the  rest  of  the  hydro- 
gen some  part  combines  with  the  carbon,  producing  carbnretted  hydrogen  gas ;  and  the 
remainder  unites  with  some  phosphorus  and  sulphur  which  animal  bodies  contain,  thus 
giving  rise  respeotiTely  to  phosphuretted  and  sulphuretted  hydrogen  gases,  which  are 
in  part  the  cause  of  the  nauseous  smell  evolTed  by  sobstances  that  putrefy,  although 
this  does  not  entirely  account  for  the  remarkable  fetor  which  is  diffused,  an  effect  which 
is  not  peifectly  understood. 

4891.  Wt  oUervBd  that  vegetable  matter^  under  faTouraUe  circumstances,  can  go  through 
a  series  of  changes  before  they  arriTe  at  the  potrefactiYO  state ;  nevertheless,  there  are 
some  cases  where  vegetables  decompose  without  experiencing  aU  these.  Sometimes 
they  pass  into  the  acetous  state  without  perceptibly  going  into  the  vinous,  and  some- 
times the  putrefoctive  alone  takes  place,  as  in  the  case  of  mushrooms.  Vegetables 
which  contain  no  nitrogen,  particulariy  the  ligneous  parts,  decompose  much  more  slow- 
ly than  animal  matter.  The  Juices  which  plants  contain  first  enter  into  the  acetous  fer- 
mentation, and  the  acid  thus  generated  destroys  the  cohesion  of  the  ligneous  fibre,  and 
reduces  the  whole  to  a  pulpy  state ;  but  there  is  very  little  of  that  smell  so  remarkable 
in  animal  putrefaction,  because  the  whole  of  the  elementary  principles  necessary  to 
form  the  offensive  gases  seldom  exist  in  vegetables.  When  vegetables  putrefy,  their 
oxygen  and  part  of  their  hydrogen  unite  and  Ibrm  water,  while  another  part  of  their 
hydrogen  combines  with  carbon,  and  forms  carbnretted  hydrogen ;  but  the  chief  part 
df  the  carbon  remains  in  one  of  the  simplest  forms  of  this  element,  and  gives  the  black 
colour  so  prevalent  in  a  rich  soil  produced  chiefly  by  the  decay  of  plants  that  have  grown 
there. 

4293.  In  dead  ammal  hoiketj  it  is  the  albumen  that  first  begins  the  putridity,  and  serves 
as  a  ferment  to  the  rest ;  and  those  plants  which  contain  much  vegetable  albumen  are 
most  apt  to  become  putrid,  as  mushrooms,  cabbages,  dec. 

4293.  The  production  of  ammonia  has  been  generally  supposed  to  distinguish  the 
putrefaction  of  animal  from  that  of  vegetable  bodies ;  but  although  this  is  generally  the 
case,  there  are  exceptions.  Such  vegetables  as  contain  nitrogen,  as  the  gluten  of  wheat, 
also  generate  ammonia  abundantly. 

4294.  In  ike  juirefaetne  ferfHerUtUion  certain  eoniitiom  are  neeeesaryf  as  is  the  case  in 
the  vinous  and  aeetons,  viz. :  1,  a  certain  degree  of  heat ;  2,  a  certam  degree  of  moist- 
ure. If  we  deprive  animal  and  vegetable  substances  of  either  of  these  conditions,  no 
change  can  take  place.  3.  The  access  of  air,  likewise,  though  not  absolutely  neces- 
sary, remarkably  accelerates  it.  It  is  upon  these  principles  that  some  of  the  methods 
of  preserving  food  are  founded.  The  process  of  putrefaction  agrees  also  with  the  other 
stages  of  fermentation  in  this  respect,  that  a  small  quantity  of  animal  substance  in  this 
state  will  inoculate  others  with  which  it  is  in  contact,  and  occasion  them  also  to  pu- 
trefy ',  even  their  effluvia  will  sometimes  have  this  effTect. 

4205.  We  shall  Urnde  thi*  subject  into  two  parts.  The  first  will  relate  to  those  precau- 
tions which  are  necessary  to  preserve  meat  and  vegetables  for  a  short  time  in  a  per- 
fectly fresh  state  previous  to  their  being  subjected  to  the  culinary  art ;  and  the  second 
will  describe  the  modes  of  preserving  from  decay  the  various  species  of  food  which  are 
required  to  be  kept  as  store  for  a  considerable  length  of  time.  But  as  the  difference  in 
the  nature  of  animal  and  vegetable  food  demands  different  modes  of  treatment,  we  shall 
consider  each  of  these  classes  separately. 


CHAPTER  n. 

PRXCAUTI0N8  TO   BX   U8BD  IV  KBBPIKO  ANIMAL  FOOD  FOR  A  8H0BT  TIMB  FIBTXOUSLT  TO 

ITS   BBIKO  COOKBD. 

4296.  In  ameequence  of  the  changes  to  lohkh  we  ha»e  aUuded,  it  might  be  supposed  de* 
sirable  that  aU  animal  substances  used  as  food  should  be  dressed  as  0oon  as  life  has 
been  destroyed.  This,  however,  is  true  only  of  some  kinds.  The  flesh  of  some  ani- 
mds  which  have  been  just  killed  is  at  first  tough  and  difiicnlt  to  digest ;  a  faot  well 
known  to  all  butchers  and  cooks,  who  are  not  ignorant  that  the  keeping  of  it  for  a  long 
or  short  time,  according  to  circumstances,  previously  to  its  being  dr^ed,  renders  it 
more  tender,  palatable,  and  easy  of  digestion.  Our  object  is  to  point  out  the  principle 
iqK>n  which  this  depends. 

The  ileshy  fibre,  or  muscular  part  of  living  anunals,  is  endued  with  a  property  called 
trrtte^i^,  and  this  does  not  cease  the  instant  that  life  becomes  extinct,  but  continues 
for  a  short  time  after  death.  The  hearts  of  many  animals  continue  to  beat  after  being 
separated  from  the  body,  and  a  muscle  cut  from  a  living  creature  trembles  and  palpi- 
tates for  some  short  time  afterward.  The  bodies  of  animals  that  are  slaughtered  cool 
gradually,  and  when  they  are  quite  cold,  and  irritability  has  ceased,  the  muscles  begin  to 
contract  and  grow  rigid ;  first  those  of  the  trunk,  and  then  of  the  limbs.  In  whatever 
attitude  the  fimbs  are  pUiced  at  the  commencement  of  rigidity,  they  continue,  and  hence 

5E 
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butcheis  take  care  to  dress  the  carcasses  of  animals  properly  while  they  are  in  a  sopple 
state. 

4297.  While  this  rigidity  continues,  meat  is  tough,  and  can  scarcely  be  made  tender  by 
any  process  of  cookery,  except  by  being  long  stewed,  or  being  made  into  soup,  for  which 
it  is  quite  proper ;  but  if  boiled  or  roasted  in  this  tough  state,  it  resists  in  a  considerable 
degree  the  action  of  the  gastric  juice,  or,  in  other  words,  it  is  hard  to  digest.  If  meat 
be  kept  for  a  few  days  or  less,  according  to  the  weather  and  climate,  this  rigidity  ceases, 
the  flesh  becomes  softer,  and,  before  long,  those  changes  commence,  whic^,  if  snffered 
to  go  on,  would  terminate  in  putrefaction.  Now  the  moment  when  the  meat  is  in  the 
fittest  state  to  be  dressed,  as  being  the  most  tender,  is  just  be/ore  the  last  diange  com- 
mences ;  for  it  is  the  nature  of  the  decomposing  or  putrefactive  process  to  loosen  the 
fibres,  and  dispose  the  muscular  part  to  be  easily  acted  upon  by  the  digestive  organs.  It 
is  npon  this  principle  that  animals  killed  by  electricity  and  cooked  immediately  are  found 
to  be  tender,  because  the  electric  fluid  has  destroyed  entirely  the  irritability  of  the  ner- 
vous system. 

4298.  Bui  the  length  of  time  that  meat  otqrht  to  he  kept  after  it  is  killed  depends  npon 
the  climate,  the  season  of  the  year,  the  weather,  and  the  temperature,  moisture,  and 
ventilation  of  the  place  where  it  is  kept,  as  likewise  the  particular  kind  of  animal.  In 
very  warm  climates,  meat  will  not  keep  above  four  or  five  hours,  and  is  therefore  need 
in  a  more  recent  state  than  in  cold  countries.  With  ns  it  is  sooner  ready  in  summer 
than  in  winter ;  and  in  some  animals,  as  in  venison  and  game,  this  change  ispermitt^ 
to  show  stronger  symptoms  than  in  other  kinds  of  meat  before  it  is  considered  as  fit 
for  the  spit.  But  although  it  is  proper  to  hang  up  meat  for  some  time  in  the  air  till  its 
fibres  have  lost  some  degree  of  their  rigidity,  yet  it  mnst  be  clearly  understood  that  if  it 
be  kept  so  long  as  to  lose  its  natural  sweetness,  and  to  exhibit  s>3nptoms  of  putrescence, 
it  becomes  as  detrimental  to  health  as  it  is  disagreeable  to  the  smell  and  taste.  Much 
experience  and  attention  to  various  circumstances  are  necessary  to  determine  exactly 
how  long  any  particular  joints  ought  to  hang  up  in  order  that  they  may  be  ready  against 
a  certain  day ;  and  much  of  the  success  of  the  cook  will  depend  upon  hitting  this  point 
with  precision,  by  using  the  necessary  precautions.  In  warm  weather,  the  change  from 
the  rigid  state  towards  putrefaction  proceeds  often  too  rapidly,  and  then  it  requires  to 
be  checked.    But  a  moderate  reduction  of  temperature  may  be  all  that  is  required. 

Meat  should,  accordingly,  he  always  kept  in  the  most  cool  and  shaded  places,  as  a  degreo 
of  temperature  very  little  below  that  of  the  atmosphere,  even  10°,  is  of  great  use  in 
warm  weather. 

In  summer  it  is  difficult  to  get  meat  that  is  not  either  tough  or  tainted,  as  the  bntchei 
runs  great  risk  in  keeping  it  sufficiently  long,  and  is  therefore  glad  to  sell  it  as  soon  as 
he  can.  The  best  mode,  therefore,  is  to  buy  joints  as  fresh  as  possible,  and  to  hang 
them  up  in  the  larder,  where  the  manner  of  proceeding  mnst  be  founded  upon  the  prii^ 
ciples  which  have  been  alluded  to. 

The  due  degree  of  itifieration,  or  tenderness  of  meat,  may  be  partly  ascertained  by  the 
way  in  which  it  yields  to  the  pressure  of  the  finger,  and  by  its  opposing  little  resistance 
in  attempting  to  bend  the  joint ;  fortunately,  the  slightest  degree  of  change  beyond  that 
can  be  detected  by  the  odour. 

4299.  Where  a  regular  larder  is  desired,  its  construction  should  be  carefvily  attended  to. 
It  should  be  cool  and  dry,  should  have  good  ventilation  by  windows  on  opposite  sides, 
which  ought  to  be  covered  with  wire  cloth  to  admit  the  air,  but  not  the  flies,  which  lay 
their  eggs  in  the  meat,  and  occasion  it  to  be  what  the  cooks  ct^Jfy-bUnen;  and  from 
these  eggs,  if  suflTered  to  remain,  maggots  will  be  produced.  Meat  should  be  carefully 
examined  every  day  in  sununer,  wiped  dry,  and  such  bits  as  are  beginning  or  seem 
liable  to  taint,  particularly  kernels,  should  be  removed.  It  may  be  kept  for  several  days 
more  in  hot  weather  than  it  otherwise  would,  by  wrapping  round  it  a  linen  cloth  moist- 
ened with  vinegar,  or  equal  parts  of  vinegar  and  water ;  the  acid  vapour  keeps  oflT  the 
flies,  and  the  moisture  occasions  cold  by  evaporation.  The  wood  vinegar,  or  pare  pyro- 
ligneous  acid,  may  be  used  for  this  purpose.  Charcoal  bruised  to  powder  has  also  the 
property  of  preventing  meat  from  spoiling  for  some  time,  and,  in  some  cases,  is  useful; 
it  is  important  that  it  should  be  fresh  m^e,  or  at  least  heated  red  hot  and  cooled  again, 
and  spread  entirely  over  the  meat.  So  strong  is  the  antiseptic  power  of  charooal,  that 
meat,  when  but  slightly  tainted,  may  be  recovered  by  boiling  it  for  some  minutes  with 
some  pieces  of  this  material  fresh  burned. 

4300.  Topresenefish  quite  fresh  for  a  short  time  requires  even  more  care  than  meat. 
They  should  be  kept  in  a  very  cool  place,  an  ice-house  if  possible ;  but  if  that  cannot  be 
bad,  they  idiould  be  laid  upon  a  stone  floor  or  shelf,  and  dipped  in  oold  salt  and  water 
every  night  and  morning.  If  it  is  necessary  to  keep  them  a  few  days  longer,  this  may 
be  done  by  immersing  them  in  a  pickle  composed  of  equal  quantities  of  common  vinegar, 
small  beer,  and  water. 

4301.  Succulent  or  soft  vegetables,  such  as  cabbages,  when  just  gathered,  quickly  loss 
their  natural  juices  by  evaporation  from  the  leaves,  which  soon  become  fliaccid,  and  in 

bis  state  they  are  not  only  disagreeable  to  the  eye,  but  deteriorated  with  respect  to 
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heir  nntritioos  properties.  Every  care  Bhoald,  therefore,  be  taken  to  preserve  them  io 
ftheir  full  and  plump  state  previous  to  their  being  dressed.  Aji  heat  is  the  cause  of  the 
loss  of  their  juices,  a  cool,  shady,  and  damp  place  is  proper  to  keep  them  in.  A  cool 
cellar,  with  the  floor  paved  with  stone,  is  the  most  proper  place,  except  there  be  an  ice- 
house or  a  room  attached  to  it,  which  is  still  better. 

They  should  not  be  kept  in  water,  as  that  dissolves  and  destroys  some  of  their  juices, 
and  injures  their  flavour ;  and  the  best  method  of  refreshing  them  is  to  cut  off  a  portion 
of  the  stem,  and  set  the  cut  part  in  water,  of  which  the  vegetable  will  then  absorb  a 
good  deal  to  supply  the  leaves  and  make  up  for  the  evaporation.  They  should  not  be 
laid  together  in  heaps,  since  this  is  apt  tp  generate  heat  and  fermentation,  as  is  oflen 
the  case  with  vegetables  brought  up  from  the  country  to  market,  when  they  are  seen 
to  steam  and  sweat,  as  it  is  called,  in  which  state  they  are  far  from  being  wholesome. 
Ill  the  "  Practical  Directions  to  the  Cook,"  Book  XII.,  farther  particulars  relating  to  the 
business  of  the  larder  will  be  found. 


CHAPTER  III. 

PBBSKRVATION  OF  ANIXAL  FOOD  FOR  A  LONG  TIIIC. 

4302.  The  various  modes  of  preserving  animal  food  as  store  for  a  considerable  period  of 
time  may  be  reduced  to  the  following:  1.  Preserving  by  drying;  2,  by  cold ;  3,  by 
salting,  and  bv  sugar ;  4,  by  smoking ;  5,  by  vinegar ;  6,  by  M.  Appert's  method  of 
parboiling  and  excluding  the  air ;  7,  by  potting ;  8,  by  alcohol.  Sometimes  one  of 
these  methods  is  employed  singly,  and  sometimes  several  in  conjunction. 

4303.  Substances  thai  prevent  the  putrefaction  of  animal  and  vegetable  bodies  are  termed 
antiseptics ;  the  principal  of  which  are,  common  salt,  nitre,  vinegar,  spices,  and  sugar. 
These  operate  partly  by  inducing  a  change  in  the  fibres,  and  partly  by  rendering  the 
aqueous  constituents  unsusceptible  of  decomposition. 

SkCT.   I. — FBSSICRVATION  OF  AHIHAL  FOOD  BY  DBTINO. 

4304.  Moisture  being  one  cf  the  essential  conditions  of  the  decomposition  of  ammal  sub- 
stances,  their  complete  desiccation  is  one  of  the  means  of  preventing  their  decay,  and  is 
employed  as  a  mode  of  preserving  them  as  food  for  a  long  period.  Every  one  knows 
that  common  glue  will  dry  quite  hard,  and  will  keep  in  this  manner  for  any  length  of 
time ;  the  same  is  the  case  with  white  of  egg  if  it  be  spread  thin,  one  layer  being  dried 
upon  another.  Now,  both  these  substances,  consisting  the  one  of  gelatin  and  the  other 
of  albumen,  are  constituents  of  flesh ;  and  fibrin,  or  the  fleshy  fibre,  dries  equally  well, 
and  in  that  state  is  not  liable  to  putrefaction.  Gelatin,  after  being  hardened  by  drying, 
is  easily  softened  again,  and  brought  into  the  gelatinous  state  by  hot  water ;  but  if  albu- 
men be  thoroughly  coagulated  by  boiling  water,  it  cannot  be  softened  again ;  neverthe- 
less, albumen  can  be  dried  without  coagulating  in  a  heat  of  140^,  and  may  then  be  re- 
dissolved  in  cold  water  with  its  valuable  properties  unaltered.  Meat  dried  to  be  pre- 
served for  cooking  must  not,  therefore,  be  exposed  to  too  high  a  degree  of  heat,  other 
wise  it  would  become  insoluble. 

4305.  RemarkaM^  instances  of  the  power  which  drying  has  in  preserving  flesh  may  be  ob- 
served in  those  parts  of  the  earth  where  there  are  sandy  deserts,  and  where  rain  seldom 
faUs ;  the  air  that  blows  over  these  is  rendered  dry,  and  possessing  a  great  aflinity  for 
moisture,  greedily  attracts  it  from  all  substances  with  which  it  comes  into  contact. 
Buried  in  these  deserts,  the  bodies  of  travellers  and  of  camels  that  have  been  arrested 
and  overwhelmed  by  the  drifting  sand  have  been  found  preserved  from  time  immemo- 
rial, the  flesh  having  been  totally  deprived  of  all  moisture,  and  perfectly  dried.  While 
they  continue  in  that  state  they  are  not  liable  to  change.  Such  effects  are  never 
known  in  Britain,  the  winds  being  well  saturated  with  moisture  before  they  can  reach 
our  shores. 

4306.  The  North  American  Indians,  in  the  fur  countries,  prepare  the  flesh  of  the  bison, 
buffalo,  and  deer  merely  by  drying,  according  to  the  account  given  by  Mr.  Hearne,  in 
his  *'  Journal  to  the  Northern  Ocean,"  who  found  it  to  be  excellent  food.  This  prepara- 
tion is  called  "  pemmican.**  It  is  stated  to  be  quite  essential  to  travellers  in  those  coun- 
tries, and  is  thus  described  by  Captain  Back,  who  travelled  with  Sir  John  Franklin : 

"  Whila  neat  nnuiu  in  %  thick  piec«,  it  i»  impoiiilila  to  nt  the  middle  dried  before  patrefactiaB  oommea- 
cee ;  but  if  the  meat  be  cot  into  slice*,  its  desiccation  maj  be  easilj  eftoted.  The  fiediy  parts  of  the  hind 
qnarters  are  eat  intoTery  thin  slices,  dried  in  the  sun  or  before  the  firoi  and  pounded.  Two  parts  of  the  ponnd- 
•d  meat  are  then  mixed  wiUi  one  of  melted  fat,  and  packed  into  a  bag  formed  of  the  hide  of  the  animal.  A  bag 
wsighing  ninety  ponnds  is  called  n  tmtremtby  th»  Canadian  voya^on ;  and,  in  Cut,  onlv  one  bef  of  pemmioaa 
is  generally  made  from  each  bison  cow.  Two  poands  of  this  kind  of  food  are  soificient  tor  the  daily  support  of 
a  uboariog  man,  thoush,  when  the  Toyageurs  first  commence  upon  pemmican,  ther  will  each  consume  three 
pounds,  or  more.    In  the  spring,  they  generally  boil  the  young  shoots  of  the  EyuoHmm  an^putifolium  along 


with  it ;  and  sodm  Scotchmen  in  the  aenrioe  of  the  Hudson's  But  Company  add  Hour  or  oatmeal,  thus  rendering 
it  more  palatably.  The  best  pemmican  is  made  of  inely-ponnded  meat,  mixed  with  marrow,  and  farther  im- 
prored  by  the  addition  of  dried  berries  or  currants.  If  kept  from  the  air,  it  may  be  preserred  sound  for  seTend 
yean,  and  being  very  portable,  it  might  be  used  with  great  advantage  in  prorisioning  trotme  that  have  to  make 
inroed  marches.    It  may  be  eaten  raw,  or  mixed  with  n  little  water,  and  boiled ;  and  although  not  much  ral 
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'«hed  by  thoM  who  tMto  it  far  the  firat  time,  the  voyt^f^vr^  with  a  liagle  additioa  of  the  lejcory  of  r«<a.  *<  quim 
iflthing  elae  for  breakfast,  dinner,  or  supper."— AicA'f  JntnuU. 

Atfff,  The  Moots  of  Africa  frtterot  meat  in  the  folleving  manner:  Thev  cat  into  tliiu  slices  bvef.  xduI'o:^ 
or  camel's  flesh,  and  after  salting  them  well,  suflTer  them  to  lie  in  the  pickte  twenty-four  honrs.  The  ru  a:  u 
then  remored  from  the  tube  or  jars,  and  p«t  into  others  filled  with  freshwater ;  and  when  it  has  remained  Own 
a  night,  it  is  taken  out,  and  hong  on  ropes  to  drjr  in  the  ton  saul  air.  When  thoroaghly  dried  and  hard,  it  ia 
cut  into  pieces  two  or  three  inches  long,  and  thrown  into  a  pan,  or  caldron,  which' is  kept  ready  with  boiled 
oil  and  suet  sufficient  to  cover  it ;  thus  it  is  boiled,  till  it  be  Tery  clear  and  red  on  catting  it,  when  it  is  agsin 
taken  out  and  set  to  drain.  After  having  undergone  this  proeeas,  it  stands  to  cool,  while  the  jars  are  getting 
ready  for  storing  it ;  at  the  aame  time,  the  liqnor  In  which  it  was  fried  is  ponred  npon  it,  and  as  soon  as  it  is 
thoroughly  cold  the  Teasels  are  cloeely  stopped.  Preserved  ia  this  aanaer,  it  will  temain  hard,  and  keep  twe 
years ;  indeed,  the  hardest  is  considered  the  best  and  most  palatable.  It  is  bnraght  to  table  sometimes  fried 
with  eggs  and  garlic,  or  stewed  with  a  little  lemon  jnioe  poured  on  it. 

4308.  Jerked  beef  is  a  name  giren  to  a  method  of  caring  beef  ia  the  Wast  Indfos  and  South  America.  It  is 
there  difficult  to  preserve  beef  by  pickling  t  bat  they  cot  the  meat  into  alices,  dip  it  into  searwater,  or  brine, 
and  dry  it  in  the  sun.  In  this  manner  they  preserve  the  flash  of  the  wild  cattle  at  Bnenoa  Ayres,  from  whence 
a  great  deal  is  exported  to  Brazil  and  Havana  for  the  slaves,  and  is  fonnd  to  be  excellent  food.  Sometimes, 
alaii,  thev  pound  this  dried  meat  in  a  mortar  into  a  uniform  paste,  which  is  pressed  into  jars ;  and  if  reijuirBd 
for  travelling,  they  beat  it  up  with  maize  meal  and  press  it  into  leather  bags ;  prepared  in  this  way,  it  is  eaten 
without  farther  dreoing  by  fire.  Captain  Owen,  in  his  lata  **  Survey  of  Oxe  East  Coast  of  Africa,"  mentions 
American  ships  boond  tor  India  being  supplied  with  jerked  beef  at  Madagaacar. 

4309.  Some  kinds  offish  care  driedf  wheR  they  are  belpw  a  certain  size,  merely  by  slit- 
ting them,  and  by  exposure  to  the  air,  so  as  to  evaporate  their  moisture ;  these  wiU  pre- 
serve fresh  perfectly  well  if  kept  from  damp.  Small  cod  and  haddock  are  often  treated 
in  this  manner,  and  the  stock-fish  of  the  north  of  Europe.  In  the  large  kinds  of  fish, 
however,  the  desiccation  seldom  proceeds  with  sufficient  rapidity,  and  the  addition  of 
salt  is  found  necessary  to  prevent  putrefaction  taking  place  before  they  can  be  sufficiently 
dried  in  the  air. 

4310.  By  drying  meat  from  air  alone,  a  great  part  of.the  nutritive  juices  are  dissipated, 
and  its  flavour  considerably  impaired,  which  forms  a  great  objection  to  this  mode  of  pre- 
serving. 

4311.  Portable  soup  comes  into  this  class  of  substances  presenred  as  food  by  drying. 
The  principle  upon  which  it  is  made  is  the  same  with  that  of  manufacturing  glue.  The 
gelatin  of  meat  is  dissolved  by  boiling  water ;  and  the  water  being  afterward  evaporated, 
the  gelatin  is  left  in  a  solid  state.  Any  fresh  lean  meat  will  answer  for  this  purpose,  but 
the  fat  should  be  cut  away.  Portable  soup,  made  in  large  quantities,  forms  a  valuable 
acquisition  to  the  traveller,  and  to  those  engaged  in  naval  and  military  duties. 

4312.  Dr.  KilcKener  endeavoured  to  ascertain  by  careful  inrestigntion  the  best  and  cheapest  mode  of  makiaf 
this  soup.  The  legs  and  ahias  of  beef  he  found  to  answer  better  than  other  meat,  botii  in  regani  to  qoantity 
and  flavour,    if  expense  is  not  a  principal  otjjjeet,  the  addition  of  other  meat,  and  the  trimmings  of  pooltiy  and 

Bime,  together  with  lean  ham,  in  the  proportion  of  one  pound  to  eight  of  beef,  will  greatly  improve  the  flstvoor. 
ade  without  ham,  the  price  of  this  essence  in  the  shops  is  from  lOs.  to  lis.  the  pound ;  made  in  a  private 
kitchen.  Dr.  K.  estimates  the  expense  to  be  scaroely  more  than  Zt.  Od.  per  pound.  One  oanee  of  this  (SiA) 
will  make  a  pint  of  broth ;  double  that  qoantity  with  the  addition  of  either  thickeuBgorflamNuiBgiagrsdianta, 
the  samaqoantity  of  soap. 

4813.  To  make  portable  SoHp.— Take  a  leg  or  shin  of  beef  weighing  aboat  ten  pounds ;  have  it  from  a  bul- 
lock recently  killed :  break  the  bones,  and  put  it  into  your  soap  pot ;  jnst  cover  it  with  water,  and  set  it  on  the 
file  to  heat  gradaaUy  till  it  nearly  boils.  It  should  boll  for  nearly  an  hoar.  Whan  scorn  rises  it  shookl  be 
carefully  skimmed  o^  and  a  little  cold  water  be  poured  in  once  or  twioe,  which  will  oaose  more  scorn  to  ris« 
on  the  surface,  which  must  be  again  removed.  When  the  scum  has  ceased  rising,  let  it  boil  for  eight  or  nin* 
hours,  and  then  strain  it  through  a  hair  sieve  into  a  stone  jar,  and  place  it  where  it  will  qaicklr  cool.  The 
next  day,  after  removing  every  particle  of  fat,  poor  it  quite  through  a  very  fine  sieve,  or  tamis,  into  a  stew- 
pan,  takiiog  care  that  none  of  the  settlings  at  the  bottom  go  into  the  stew-pan.  After  adding  a  qoarter  of  as 
ounce  of  Uack  peppercams,  let  it  boil  bnskly,  the  pan  onoovered,  until  it  begins  to  thicken,  and  »  reduced  t* 
about  a  quart.  ^  All  scam  that  rises  must  be  removed,  as  in  the  preceding  process,  but  withoat  adding  water  ta 
it.  When  it  begins  to  thicken,  withdraw  it  from  the  brisk  fire,  and  place  ft  where  it  can  continue  toboil  gentl) 
ontil  it  becomee  a  verr  thick  sinip.  Great  dhre  most  be  taken  to  prevent  it  burainc,  which  wonld  ia  one  in* 
stent  destroy  the  whole.  Pour  out  a  little  in  a  spoon,  to  ascertain  if  it  will  jelly.  If  it  does  not,  then  boil  it 
longer,  and  at  length  pour  it  into  a  little  potting  ;ar,  about  an  inch  and  a  half  in  depth  and  perfectly  dry.  These 
pots  Dr.  Kitchener  recommends,  if  the  soup  is  ratended  for  home  consnmption,  and  ia  sufloienUy  conceotiated 
to  keep  for  six  mmths.  If  to  be  loqger  preserved,  it  may  be  put  into  Madders  such  as  are  used  fw  the  German 
sausages ;  or  it  may  be  dried  in  the  form  of  cakes^  by  pouring  it  at  first  into  a  dish  ontil  cooled.  When  caii 
enough  to  torn  out,  weigh  the  cake,  and  divide  it  mto  pieces  of  an  oanee  or  half  an  ounce  each  ;  place  them 
in  a  warm  room,  and  turn  them  twice  a  day  for  a  week  or  ten  days,  by  which  time  they  will  be  thoroogMy 
dried.    If  kept  in  a  diy  place,  they  may  be  |n«serrad  for  years. 

4314.  Portable  soup,  besides  being  very  serviceable  to  traveHers,  is  also  rery  conve- 
nient in  country  places,  where  it  is  difficult  to  have  a  supply  of  ft'esh  meat,  for  making 
extempore  broths,  sauces  and  gravies  for  hashed  or  stewed  meat,  6lc.  When  they  are 
to  be  used,  half  an  ounce  is  put  into  a  vessel  with  half  a  pint  of  boiling  water,  which  ia 
to  be  covered  and  set  upon  hot  ashes,  or  put  into  a  water-bath  for  a  quarter  of  an  hour, 
until  the  whole  is  dissolved.  If  seasoning  of  roots  or  herbs  is  required,  they  may  be 
added.  Boil  an  onion,  with  or  without  a  bit  of  parsley  and  sweet  herbs,  and  a  few 
corns  of  allspice,  or  other  spice,  in  the  water  you  melt  the  soup  in,  which  may  be  fla* 
▼oured  with  mushroom  catsup,  essence  of  sweet  herbs,  or  of  celeiy,  or  anything  else 
that  is  customary. 

As  this  portable  soup  is  easily  made,  and  is  not  only  convenient  in  a  family,  but  eco- 
mimical,  since  no  more  need  be  dissolved  than  is  wanted,  it  is  recommended  that  ft  be 
made  at  home,  as  affording  the  only  certainty  of  the  goodness  of  the  materials ;  it  may 
thus  be  made  for  less  than  half  the  price  of  that  at  which  it  is  sold. 
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4315.  A  prepantitm  u  ma4f  t»  Franet,  catted  "  Oelatin  bnUJbtj'*  from  bones ;  the  endi  being  cut  off  nnd 
the  booee  eat  down  the  middle  to  nmore  the  t«t,  they  are  ateeped  in  dilated  murintic  aeid  for  Aont  ten  daye, 
which  diaaolvea  the  solid  fAit  and  leavee  the  gelatin.  The  acid  being  poured  off,  ihay  are  aoaied  ,afreatr  ic 
weak  acid  for  a  day  ami  a  night,  and  then  steeped  in  water  some  hoars,  renewing  it  five  or  six  times  until  all 
the  acid  is  washed  out,  and  nnollj  they  are  steeped  in  a  very  weak  solution  of  sub-carbonate  of  soda  to  neu 
tralize  what  acid  may  yet  remain.  '  100  lbs.  or  bones  yield  aboat  fU  llis.  of  gelatin.  The  gelatin  is  then 
dried  and  cut  in  the  form  of  dice,  and  is  osed  for  making  soon,  for  which  it  keeps  better  than  the  cakes  of  por^ 
table  soup.  This  kind  of  prepared  gelatin  is  made  in  England,  and  may  bo  nad  in  the  London  shops  ;  bitt 
we  wish  our  readers  to  observe  that  we  merely  mention  the  fact,  without  recommending  the  substance. 

Sect.  II.— pbbiebtation  or  food  by  cold. 

4316.  If  animal  and  vegetable  substances  be  exposed  to  a  degree  of  cold  below  the 
freezing  point  of  water,  the  juices  are  congealed  and  converted  into  ice,  and  daring  this 
state  they  cannot  undergo  any  change  whatever ;  hence  freezing  becomes  a  very  simple 
and  effectual  mode  of  preserving  food  in  many  cases.  The  inhabitants  of  northern 
countries  arc  thus  enabled  to  lay  up  a  sufficient  store  of  provisions  for  their  winter  con- 
sumption, and  to  receive  supplies  from  a  great  distance.  Meat  frozen  at  Archangel  is 
sent  to  Petersburgh  and  Moscow ;  and  the  markets  of  these  places  present  tiie  extraor- 
dinary appearance  of  immense  numbers,  of  hogs,  sheep,  fish,  ^c,  built  up  in  stacks,  in  a 
complete  state  of  rigidity,  and  as  firm  as  so  many  statues  or  stuffed  figures.  About  the 
end  of  October,  the  Russians  pack  their  meit  in  tubs,  with  layers  of  snow  between,  and 
preserve  it  in  this  way,  using  it  afterward  as  occasion  requires.  Veal  frozen  in  this 
manner,  and  sent  from  a  distance,  is  esteemed  the  finest  they  have  in  Petersburgh ;  and, 
when  properly  thawed,  it  is  said  that  it  cannot  be  distinguished  from  that  which  has  been 
recently  killed,  being  equally  juicy.  The  same  practice  is  followed  in  Canada,  Hudson's 
Bay,  and  in  all  countries  where  the  frost  is  sufiiciently  steady.  All  that  is  necessary  is 
to  hang  it  out  of  doors  till  it  be  frozen  as  hard  as  a  board. 

4317.  Art  the  most  extrmordinary  proof  of  the  power  of  extrewu  eoid  ta  preeervvtg  ammai  bodito  is  in  the  ai^ 
count  giTon  by  Pallas  of  a  species  of  elephant  discorered  in  a  frozen  state  in  a  mass  of  ice  that  was  driven  oa 

shore  on  the  coast  of  Siberia,  about  thirty-five  years  ago,  and  which  is  supposed  to  have  been  preserved  in  that 
stat^as  long  since  as  the  time  of  the  Mosaic  deluge ;  and  yet  so  fresh  was  the  flesh  when  the  uiimal  fell  out 
of  the  iceberg,  that  it  was  fed  npon  by  the  bears  of  the  oountty.  The  skeleton  and  great  part  of  the  skin  are 
now  to  be  seen  entire  in  the  Moseiun  of  Petersbaigh.  The  proofs  of  the  great  antiquity  of  this  carcass  depend 
upon  geological  reasoning,  which  we  cannot  here  enter  into ;  bnt  whatever  difference  of  opinion  there  may  be 
with  respect  to  its  exact  age,  all  agree  that  it  most  have  been  at  least  thousands  of  yean  old,  since  the  climate 
of  Siberia  has  long  been  such  that  no  elephants  could  live  there ;  nor  could  the  oareass  have  floated  from  a 
warm  climate,  since  it  must  have  undergone  deoompoeition  during  its  passage.  We  can  put  no  limit,  therefore, 
to  the  period  during  which  organic  sub^nces  may  be  preserrea  when  enclosed  in  ice. 

4318.  In  our  variable  dimaie,  this  mode  of  presermitg  butcher's  meat  is  not  so  applicable ; 
bat  ice  is  employed  with  great  advantage  in  the  transportation  of  fish  to  London.  Sal- 
mon is  brought  by  this  means  to  the  metropolis  from  all  the  northern  rivers  that  fiow  to 
the  eastern  coasts  of  Britain.  The  practice  is  said  to  have^  been  first  recommended  by 
a  public-spirited  gentleman  in  Scotland,  Mr.  Dempster,  of  Dunichar.  Every  salmon 
fishery  is  now  provided  with  an  ice-house,  and  a  stock  of  ice  is  laid  in  during  the  win- 
ter ;  the  salmon  are  packed  in  large  oblong  wooden  boxes,  with  pounded  ice  interposed 
between  them ;  and  in  this  manner  they  are  conveyed  to  the  London  markets  as  fresh 
IS  when  they  were  taken  out  of  the  water,  but  it  is  to  be  observed  that  they  are  not 
ictually  frozen.  Almost  all  fishmongers  have  either  ice-houses  or  ice-cellars  for  the 
preservation  of  thehr  fish  in  tubs  of  ice.  But  whenever  meat,  fish,  or  vegetables  are 
frozen,  it  is  of  the  utmost  importance  to  attend  to  the  manner  in  which  heat  is  subse- 
quently restored ;  if  thawed  too  rapidly  by  putting  them  before  the  fire,  or  into  hot 
water,  putrefaction  is  soon*  induced ;  and  though  it  may  be  cooked  before  that  time,  yet 
the  flavour  is  destroyed,  and  it  becomes  hard.  It  is  necessary,  in  order  to  have  the  fro- 
zen substances  unimpaired,  to  thaw  them  by  immersion  in  cold  water.  A  crust  of  ice 
will  then  be  seen  gathering  round  them  on  the  water,  owing  to  their  abs'.Taction  of  heat 
from  that  fluid. 

4819.  But  although  meat  and  fish  are  perfectly  preserved  by  ice,  it  is  doubtful  whe'^her 
the  flavour  does  not  suffer  in  some  degree,  at  least  in  this  country.  Some  are  of  opinion 
that  when  they  have  once  been  frozen,  they  never  completely  regain  their  fine  flavour. 
Taking  advantage,  however,  of  the  usual  cold  of  cnir  winter,  and  exposing  animal  food 
of  any  kind  to  a  temperature  not  quite  so  low  as  freezing,  so  that  the  juices  ore  not 
converted  into  ice,  does  not  produce  any  injurious  effect  upon  the  flavour,  but,  on  the 
contrary,  renders  the  meat  more  tender,  while  all  the  sapid  qualities  are  perfectly  pre- 
served. 

4320.  The  most  complete  mode  of  employing  ice  in  this  country  for  the  preservation  of  food 
is  by  a  toell'contrived  ice-house ;  but  where  this  cannot  be  had,  many  methods  more  eco- 
nomical may  be  employed.    See  "  Ice-house/'  Book  YIII.,  Chap.  YII. 

Sect.  III.^-pbbsksvino  anuial  food  by  balt. 

4321.  Thevower  which  salt  possesses  of  preserving  animal  food  from  decomposition  has 
been  known  from  time  immemorial.    In  the  early  periods  in  this  country,  before  markets 
were  so  well  supplied  as  they  now  are  with  fresh  meat,  the  barons  and  other  wealthy 
persons  laid  in  an  immense  store  of  salted  provisions  against  the  winter ;  for  so  wretch 
ed  was  the  state  of  husbandry,  that  they  often  had  not  subsistence  for  their  cattle  during 
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the  winter  months,  and  they  killed  some  of  them  for  thta  reason,  to  presenre  the  flesh  ia 
salt.  Thus  Hume  informs  us  that  when  the  insurgent  barons  ravaged  the  estates  of  the 
elder  Spencer,  in  the  reign  of  Edward  II.,  he  had  in  his  larder  the  enormous  quantity  of 
600  bacons,  80  carcasses  of  beef,  and  600  muttons ;  the  latter  as  well  as  beef  being  at 
that  t  me  salted.  Nor  do  things  appear  to  have  been  any  better  in  1612;  for,  from  the 
*  Northumberland  Household  Book,''  we  learn  that  during  the  winter  months  the  fam 
ily  lived  on  salted  meat.  The  scurvy  was  then  one  of  the  most  conunon  diseases  in  tliis 
island,  owing,  no  doubt,  to  the  great  use  of  this  kind  of  food  and  the  scarcity  of  vegeta- 
bles. 

In  later  tiroes,  it'  was  usual  for  families  in  the  country  to  lay  in  a  stock  of  salted  meat 
in  October  and  November,  which  served  for  their  consumption  during  the  winter  and 
spring ;  but  in  consequence  of  the  universal  establishment  of  markets,  butchers*  shops, 
and  travelling  butchers,  this  is  less  necessary,  and  fresh  meat  may  at  present  be  had  in 
must  places  almost  every  day.  Large  quantities  of  meat,  chiefly  beef  and  pork,  are, 
however,  salted  for  the  use  of  the  navy,  and  for  exportation  to  the  East  and  West  In- 
dies, of  which  Ireland  supplies  a  .large  proportion.  The  property  which  salt  possesses 
of  preserving  animal  substances  from  putrefaction  is  of  the  greatest  importance  to  the 
empire  in  general,  and  to  the  remote  grazing  districts  in  particular.  It  enables  the  lat- 
ter to  dispose  of  their  live  stock,  and  distant  navigation  is  wholly  dependant  upon  it,  as 
long  voyages  could  not  be  undertaken  without  the  usual  stock  of  salt  provisions. 

^22.  Animal  food  is  rendered  harder  and  less  digestible  by  being  salted  for  preservation ; 
and  the  quantity  of  salt  with  which  it  is  thus  incorporated  is  greater  than  is  beneficial  to 
health.  Hence  it  is  that  those  who  feed  much  upon  salted  provisions  are  liable  to  pe- 
culiar complaints,  as  was  the  case  with  sailors,  who  in  long  voyages  were  often  attack- 
ed with  scorbutic  diseases,  before  the  method  of  preventing  them  was  so  well  understood 
as  at  present,  when  great  care  is  taken  to  have  supplies  of  food  preserved  fresh,  and  like- 
wise of  lemon  juice  or  citric  acid. 

Salting  is  at  present  the  most  general  process  by  which  meat  is  preserved  in  the  Brit- 
ish Isles ;  and  as,  in  describing  tbe  methods  of  salting  provisions,  mention  is  often  made 
of  difl'erent  kinds  of  salt  and  their  various  qualities,  we  propose  to  explain  the  nature  of 
this  substance  and  the  modes  of  preparing  it. 

Of  the  varunis  Kinds  of  Culinary  Salt. 

4323.  Common  or  culinary  salt  is  obtained  from  two  sources.  It  is  found  in  great  abun- 
dance in  the  waters  of  the  ocean,  sea-water  containing  about  three  per  cent,  on  an  av. 
erage.  This  substance  is  also  found  in  the  solid  form,  composing  rocks  in  various  parts 
of  the  world  ;  this  is  called  rock  saltf  of  which  there  are  mines  in  Cheshire,  from  whick 
must  of  our  salt  is  derived.  There  are  likewise  many  springs  of  water  issuing  from  the 
earth  so  highly  impregnated  with  salt,  that  they  are  called  hine  springs;  these  are  sup- 
posed to  owe  their  origin  to  water  passing  through  rock  salt  below  ground,  in  conse- 
quence of  which  it  dissolves  a  portion  of  this  mineral  substance ;  on  evaporating  the 
water  of  these  springs,  or  sea-water  by  boiling,  salt  is  procured.  From  whichever  of 
these  sources  salt  is  obtained,  it  is  never  quite  pure,  being  at  first  contaminated  with 
earthy  substances,  or  with  other  salts ;  and  it  has  to  be  purified  or  refined  before  it  is 
fit  for  all  domestic  purposes.  These  salts  are  sulphate  of  magnesia,  or  Epsom  salt ;  sul- 
phate of  soda,  or  Glauber's  salt ;  muriate  of  lime,  and  sulphate  of  lime  ;  they  are  nearly 
all  separated  in  the  process  of  refining  the  salt,  by  chemical  processes  not  necessaiy  to 
describe  in  this  place.  Common  salt  is  generally  a  little  deliquescent,  that  is,  attracts 
water  and  becomes  damp,  which  is  owing  to  its  not  being  entirely  freed  from  the  muri- 
ates of  lime  and  magnesia.  Salt  should  be  preserved  for  inmiediate  use  in  a  salt-box 
with  a  close  lid,  and  be  kept  in  a  warm,  dry  place. 

4324.  Common  soltj  when  perfectly  pure,  was  formerly  said  to  consist  of  muriatic  acid 
and  soda,  consequently  to  be  muriate  of  soda :  at  present,  chemists  consider  it  as  form- 
ed of  chlorine  and  sodium,  consequently  it  is  chloride  of  sodium ;  but  it  frequently  retains 
its  former  name.  It  is  white,  transparent,  without  smell,  with  a  taste  strictly  saline, 
and  free  from  bitterness.  When  thrown  upon  a  heated  metallic  plate,  or  on  the  fire,  it 
decrepitates ;  in  a  greater  heat,  or  red  heat,  it  melts ;  and  in  a  white  heat  it  is  volatit 
ized  in  white  vapour,  but  is  not  altered.  Water  can  only  dissolve  a  certain  quantity ; 
when  it  cannot  take  up  any  more,  the  solution  is  said  to  be  saturated ;  and  this  is  tbe 
strongest  brine  that  can  be  made.  Boiling  water  dissolves  more  salt  than  cold ;  but  when 
the  hot  solution  is  suflered  to  cool,  all  the  salt  falls  down  in  a  solid  state  above  what  the 
culd  water  can  hold  in  soUition.  Hot  brine,  therefore,  can  be  made  stronger  than  cold, 
but  will  remain  so  only  as  long  as  it  is  in  the  hot  state.  To  make  brine  completely  sat- 
urated, it  is  best  to  boil  it,  and  when  the  solution  is  cold,  it  is  certain  to  be  as  strong  as 
possible. 

4326.  Culinary  saU  may  be  divided  into  two  kinds:  1.  Bajr  salt  and  Fishery  salt; 
2.  White,  or  fine-grained  salt. 

4328.  Bay  salt  in  obtained  from  the  wa-weter  by  evapoimting  it  in  large  shallow  reaenroin  by  the  heataf  tba 
sua  onlj.  None  is  made  strictlr  by  this  method  in  JShtain.  the  climate  beiiur  acarcely  warm  enoogh;  but 
larfle  quanttiiea  are  manufactured  on  the  southern  coasts  of  Earope,  as  France,  Spain,  and  Portugal,  and  froa 
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UMnce  It  ia  imported  into  this  eountiy.  It  is  ttrj  large  or  coazM-frained,  in  consequence  or  the  •lowneiis  of 
the  etMKiration,  and  more  or  leee  iopiire,  being  brownish,  gray,  or  reddish,  according  to  the  colour  of  the  clay 
which  formed  the  bottom  of  the  ppna  in  which  it  was  made.  The  hay  nit  of  diffesent  coantries  differs  ccm- 
riderably  ia  parity  and  odour,  according  to  the  mode  in  which  it  has  been  mana^tared.  The  more  siowly 
the  water  has  been  evaporated,  the  lai^er  are  the  crystals  of  salt,  and  the  more  perfect  and  porn  they  are. 
Bay  salt  is  geaetaliy  oonsidarod  to  be  stnn^r  than  white  salt ;  bat  this  opinion  is  erroneous :  its  superior 
operation  is  rather  by  dissolring  slower  on  account  of  the  large  size  of  its  crystals ;  and  hence  it  is  more  useful 
in  salting  sea  stores.  It  is  cheaper  than  white  salt ;  and  although  fitter  for  the  same  purposes  in  coring  fish 
and  meat,  is  much  less  fit  for  oidinary  purposes  from  its  containmg  much  impurity  Little  ^tual  bay  salt  ia 
now  imported,  as  a  coarse  salt  equally  useiul  is  manufactured  in  this  country. 

4327  Gkeskire  Jiskery  salt  is  the  coarsest  {trained  of  all,  and  is  made  by  evaporating  the  brine  from  dis* 
aolving  rock  salt,  or  natund  brine  from  the  springs,  by  a.  temperature  of  lOflP  to  1 10^,  by  which  slow  evapora- 
tion the  crystals  become  large,  and  better  aaapteid  to  the  use  of  the  fisheries.  It  is  sometimes  called  British 
boy  salt. 

4S98.  White  salt  is  made  either  by  boiling  sea-water  in  places  where  fuel  is  cheap,  as  at  Newcastle  ;  or  by 
partly  evaporating  sea-water  by  the  heat  of  the  sun,  and  thus  reducing  it  to  a  Inrine,  which  is  afterward  boiled 
to  salt,  as  at  Lymington  in  Hampshire ;  or  by  boiling  the  brine  otsalt  springsi  as  in  Worrestershire  aud 
Cheshire  ;  or,  lastly,  by  dissolving  and  boiling  rock  salt,  as  in  Cheshire.  The  different  states  in  which  salt  is 
prepared  for  sale  have  given  it  various  appellations,  as  stored  or  bmp  aaU,  commmi  sdUf  basket  salt^  and  Sundoff 
salt.  In  making  the  stored  salt,  the  brine,  whether  from  the  natural  brine  springs,  or  from  the  rock  salt,  is 
evaporated  in  Mnrought  iron  pans  by  a  heat  of  220O,  or  14^  abore  the  boiling  point,  a  temperature  which  brine 
can  sustain,  although  freeh  water  cannot ;  as  the  liquid  boils,  a  scum  is  taun  off,  consisting  of  carbonate  of 
lime,  with  which  the  salt  was  mixed  in  the  earth  ;  when  the  brine  is  sufficiently  concentrated,  the  salt  crystal- 
lizes, while  the  other  salts,  the  Epsom  salt  and  the  Glauber's  salt,  do  not  crystallize  so  soon,  and  are  puured 
off  in  the  liquid  state  ;  these  are  called  the  frtf/em,  which  are  crystallized  afterward-  The  salt  now  purified 
is  put  in  baskets  and  drained,  and  afterward  dried  upon  a  stove ;  this  ia  often  railed  basket  salt ;  it  is  very  fine 
grained,  in  consequence  of  the  great  heat,  and  is  the  best  salt  used  for  the  table. 

4339.  The  common  saU  is  made  by  the  same  jprocessj  but  the  evaporation  is  slower,  the  temperature  being 
only  IfiCP  to  170^,  and  it  is  not  stoved  after  draining. 

Lymington  common  salt  is  made  by  evaporating  salt  water  by  means  of  the  sun  and  air  in  shallow  ponds,  till 
five  parts  out  of  six  have  disappeared,  and  quick  boiling  the  remainder  to  dryness. 

In  Seotek  common  salt,  the  sea-water  is  boiled  very  quick,  and  the  crystahi,  or  grains,  are  small,  approaching 
stoved  salt. 

Salt  upon  salt  is  made  from  bay  salt  dissolved  in  brine  and  recnrstallized. 

The  following  table,  by  Dr.  Henry,  gives  the  components  in  1000  parts  of  foreign  and  British  varieties  of  salt : 
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4330.  Common  or  culinary  »aU  is  not  only  important  aa  a  preserver,  but  as  a  seasoner  oj 
food.  No  other  condiment  is  in  equal  request ;  and  it  is  considered  by  medical  men  to 
be  not  only  a  useful,  but  a  necessary  stimulant,  and  that  its  Taluable  properties  contribute 
much  to  health,  when  used  in  moderation.  Mankind  in  all  ages  appear  to  have  had  a 
relish  for  salt :  "  Can  that  which  is  unsavoury  be  eaten  without  salt  1  or  is  there  any 
taste  in  the  white  of  an  egg  V — Job^  vi.,  6.  In  countries  where  salt  is  scarce  it  fetches 
a  good  price,  and  long  journeys  across  deserts  are  undertaken  to  procure  it.  Although 
salt  is  known  to  be  a  powerful  antiseptic,  yet,  according  to  the  experiments  of  Sir  John 
Pringle,  it,  like  sugar,  is  only  so  in  large  quantities ;  this  physician  found  that  a  small 
quantity,  so  far  from  preventing,  promoted  putrefaction ;  and  from  this  fact  he  conclu- 
ded that,  as  we  use  salt  at  table  in  small  quantity  only,  it  helps  digestion  by  softening 
and  dissolving  our  animal  food.  Its  utility  is  strikingly  exemplified  in  the  avidity  with 
which  animals  in  a  wild  state,  guided  by  natural  instinct,  seek  for  the  salt  pans  of  Afri- 
ca and  America,  and  in  the  difficulties  they  will  encounter  to  reach  them.  The  great 
desire  that  cattle  and  sheep  have  for  salt  is  remarkable,  and  well  known  to  farmers. 
Lord  Somerville  attributed  the  great  health  of  his  merinoes  to  the  salt  with  which  they 
were  supplied ;  in  Spain  the  merinoes  have  a  ton  annually  to  every  100  sheep. 

In  the  interior  countries  of  Africa,  the  greatest  of  all  loxuriss  is  salt.  A  child  there,  ascording  to  Parkes, 
will  suck  a  piece  of  rock  salt  as  if  it  w^re  sugar.  The  poorer  class  of  the  inhabitaats  are,  however,  so  very 
rarely  indulged  with  this  precious  article,  that  to  say  a  man  eats  salt  with  his  viotoala  is  the  same  as  saying 
lie  is  a  rich  man.  The  long  use  of  vegetable  food  creates  so  painful  a  longing  for  salt  that  no  words  can  sufB- 
'sently  describe  it. 

Salt  among  the  ancients  was  the  emblem  of  friendship  and  fidelitv ;  also  of  the  inviolability  af  compacts ; 
hence  it  was  used  in  all  their  sacrifices  and  covenants.  At  this  day  the  Bedouin  Arabs  consider  it  in  the  same 
light ;  they  have  a  great  respect  for  bread  and  salt,  and  are  accustomed  to  affirm  or  deny  anything  by  theee 
substances.  Hostile  as  they  generally  are  towards  strangers,  yet,  if  they  have  eaten  salt  with  any  one,  it 
would  be  accounted  the  greatest  of  all  crimes  to  rob  him,  or  even  to  take  the  smallest  article  of  his  baggage. 
They  never  break  an^  engagement  made  with  the  ceremony  of  exchanging  toead  and  salt.  If  a  stranger  can 
contrive  to  oppose  this  alOance  to  their  rapacity,  he  is  safe  among  them  even  in  the  middle  of  the  desert ;  th« 
Ar^  with  whom  he  has  tasted  them  regards  him  as  one  of  his  own  tribe.  This  feeling  extends  also  to  Iiidi«i 
no  natives  will  ever  fight  against  those  whose  salt  they  have  eaten. 

Considering  the  utility  of  salt  to  be  thus  established,  it  may  excite  surprise  why  th<f 
long-continued  use  of  salted  provisions  should  give  rise,  as  is  well  known,  to  diseaset 
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But  it  has  been  obsexred  by  Dr.  Paris  that  the  salt,  when  it  has  combined  with  ausul 
fibre,  in  the  case  of  salt  meat,  is  bo  longer  to  be  considered  as  the  condiment  we  hare 
mentioned ;  and  although  ehemistiy  cannot  explain  the  cause  of  the  difference,  jet  it  ia 
certain  that  flesh,  when  salted,  is  not  so  digestible  as  it  was  before  salting. 

4331.  In  the  proeess  of  aalting,  besides  common  salt,  several  other  antiseptics  are  frequend^ 
employed  to  improve  the  meat ;  as  saltpetre,  sugar,  Tinegar,  and  spices. 

4332.  Saltpetre,  called  also  nitrcy  is  a  salt  which  consists  of  nitric  add  and  potash 
hence  the  chemical  term  is  nitrate  of  potash. 

It  ii  a  nattnml  prodnetion,  and  ia  fooad  crystallized  on  the  euiface  of  the  Kril  in  certain  conntriea  and  placa* 
particalarly  amonff  old  walls  end  spots  that  have  been  nainhabited.  The  sorfaoe  of  the  groand  is  swept  og 
frequently,  and  the  saltpetre  oontained  in  it  is  procared  br  mixing  the  whole  in  water ;  when  the  salt  diaanlres, 
and  the  impurities  have  subsided,  the  former  is  obtained  by  evaporation.  What  is  used  in  England  oomes  firoa 
Bengal  in  a  very  impure  state ;  it  is  purified  here  ;  that  which  is  of  the  best  quality  is  in  Imig  transparent 
crystals.  Its  taste  is  sharp,  bitterish,  and  oooling ;  it  is  poasessod  of  a  greater  degree  of  antiseptic  power  than 
common  salt.  Sir  John  Pruigle  found  that  it  exceeded  the  latter  four  times ;  hence  it  is  always  an  in^dient 
in  making  strong  brines  where  the  saliae  taste  is  to  be  avoided.  When  common  salt  alone  is  used,  it  is  apt  to 
give  a  greenish  tinge  to  the  neat ;  snd  those  who  are  desirous  of  having  the  beef  of  a  fine  red  colour,  add  a 
little  saltpetre,  which  has  the  property  of  giving  this  colour ;  bat  fw  this  salt  has  also  the  effect  of  haniening 
the  meat,  and  communicating  a  haish  taste,  to  correct  these  defects,  some  sugar  or  molasses  is  likewise  added. 
Those  who  are  desirous  of  the  red  colour  without  using  saltpetre,  may  give  it  by  a  little  cochineal,  which  iM 
perfectly  harmless. 

4383.  Satprundta^  mentioned  in  receipts,  is  the  tame  salt  as  saltpetre,  only  it  has  been  melted  over  a  fin, 
poured  out,  and  made  up  into  cakes. 

4834.  7%e  thewry  of  fac  pretervation  afmemt  fty  mean*  of  alkaline  salt*  does  not  appear  to  have  been  desily 
explained.  We  know  that  they  attract  water,  and  that  the  existence  of  this  fluid  in  meat  accelerates  its  de- 
oompoaition.  When  appUed  to  meat,  the  water  in  the  juices  unites  with  them,  and  they  become  dissalved, 
which  facilitates  their  entrance  into  the  pores  of  the  animal  substance.  The  albumen  of  the  meat  being  thus 
deprived  of  its  water,  is  concentrated,  and  is  less  apt  to  putrefy ;  hence  salted  meat  may  be  man  readily  diied 
in  the  air  than  fresh  meat. 

It  is  generally  undentood  that  salting  greatly  impairs  the  nutritiousness  of  meat.  There  can  be  little  doubt 
that  the  action  of  loiw-continued  salt  is  to  corrugate  and  harden  the  fibrin,  rendering  it  somewhat  less  easily 
digestible ;  but  by  afiw  daif**  *altiHg  onfyj  probabl]r  its  nutritive  properties  are  scarcely,  if  at  all  diminished . 
aukl  although  certainly  in  the  process  some  of  the  juioes  of  the  meat  are  lost,  yet  these  appear  to  ctmaist  chiefly 
of  water  tinned  with  blood.  Meat  that  has  been  kept  very  long  in  salt  becomes  strongly  and  dissgrseably 
saline  ;  and  it  is  difficult  by  soaking  in  water  to  expel  the  salt,  for  the  meat  retains  it  with  grsat  obstinacy, 
even  in  boiling.  Over-salting  appears  to  have  no  remedy ;  for  if  the  meat  be  kept  so  long  in  water  as  to  bring 
the  salt  from  the  middle  of  the  mass,  the  outside  will  be  totally  deprived  of  it ;  and  cutting  it  ia  pieces  is  w»U 
known  to  injure  the  quality  of  the  meat. 

4385.  Salting  meat  is  performed  in  two  ways^  by  dry  salting,  and  pickling. 

4336.  Dry  salting  is  performed  by  packing  the  meat  in  dry  salt,  and  sometimes  rubbing 
the  surface  of  it  afi  over  with  the  salt.  Packed  in  salt,  the  meat  will  keep  longer,  but  it 
is  made  more  salt,  and  is  more  altered  in  its  nutritious  properties  than  when  it  is  simply 
cured  by  pickling.  Diy  salting  is  necessary  where  beef  or  pork  is  intended  for  exporta- 
tion And  keeping  in  a  hot  climate.  In  general,  the  pieces  of  the  animal  best  fitted  for 
being  salted  are  those  which  contain  fewest  large  blood-vessels,  and  are  most  solid. 
Very  little  salt  penetrates  except  through  the  cut  surfaces,  to  which  it  should  therefore 
be  chiefly  applied,  and  all  holes,  whether  natural  or  artificial,  should  be  particularly 
attended  to.  For  each  twenty-five  pounds  of  meat,  about  two  pounds  of  coarse-grained 
salt  should  be  allowed ;  some  employ  the  following  mixture :  a  pound  of  black  pepper, 
a  quarter  o^  a  pound  of  Cayenne  pepper,  and  a  pound  of  saltpetre,  all  ground  very  fine, 
and  mixed  well  with  three  quarts  of  fine  salt ;  this  mixture  is  suflicient  for  eight  hun- 
dred weight  of  beef.  The  pieces  should  be  first  sprinkled  with  the  spices,  and  then  the 
salt  and  spice  should  be  well  rubbed  into  every  part,  moulding  and  turning  the  meat  veiy 
often  to  open  the  grain.  The  meat  is  then  to  be  pot  into  tubs,  with  a  layer  of  large- 
grained  salt  between  each  piece ;  the  juices  of  the  meat  dissolve  the  salt,  and  cause  it 
to  form  a  strong  brine.  In  about  a  week,  or  rather  sooner,  some  take  out  the  meat,  and 
re-pack  it  is  smaller  vessels  with  more  coarse-grained  salt ;  and  some  add  a  little  spirit 
of  salt  in  this  re-packing  to  improve  the  flavour.  Catting  out  the  bones  of  meat  salted 
in  this  manner  is  advantageous.  The  meat  requires  to  be  kept  a  month  in  salt  before  it 
is  fit  to  use  for  sea  or  winter  store. 

4337.  If  ih*  *alHng  i*  performed  immediaiefy  after  the  aninal  ha*  been  tUmghtered,  and  is  still  warm,  and 
before  the  fluids  are  coagxdated,  the  salt  penetrates  rapidly  by  means  of  the  blood-vessels  through  the  whole 
substance  of  the  meat ;  and  this  is  the  practice  in  Ireland  m  the  provision  trade.  In  wann  olimataa,  it  is  im- 
portant to  perform  the  operation  of  curing  meat  very  quickly,  to  prevent  putrefaction,  and  Mr.  Jackaon,  in  hk 
'*  Reflections  on  the  Trade  in  the  Mediterranean,"  inf6rms  us  that  this  operation  is  admirably  performed  at 
Tunis,  where  the  heat  is  UOO  in  the  shade.  There  a  ^ood-sized  bullock,  of  six  or  seven  hundred  weight,  is 
killed  and  salted  in  three  houn.    They  use  a  good  deal  of  pepper. 

4339.  The  recipe  gi»en  hf  Admiral  Kno^leefor  tailing  meat  is  as  follows :  "  As  soon  as  the  ox  is  killed,  let 
it  be  skinned  and  cut  up  into  pieces  fit  for  use,  as  quick  as  possible,  aud  salted  while  the  meat  is  hot ;  for 
which  purpose  have  a  sufficient  quantity  of  bay  salt  and  saltpetre  pounded  together,  and  made  hot  in  an  ovea, 
of  each  equal  patts ;  with  this  sprinkle  the  meat  at  the  rate  of  about  two  ounces  in  the  pound  ;  then  lay  the 

{>ieces  on  shelving  boards  to  drain  for  twenty- four  hours  ;  turn  them  and  repeat  the  operation,  and  let  them 
ie  for  twenty-fo«r  hours  longer ;  by  this  time  the  salt  will  be  all  melted,  and  will  have  penetiated  the  meat, 
and  the  pieces  tuay  then  be  drainod  off.  Each  piece  must  then  be  vriped  with  dean  dry  cloths,  and  a  sufficient 
quantity  of  common  salt,  made  hot  likewise  in  an  oven,  and  mixed,  when  taken  out,  with  about  one  third  of 
bitiwn  sugar ;  the  casks  being  ready,  rub  each  piece  well  with  the  mixture,  and  pack  them  well  down,  allow 
ing  about  half  a  pound  of  the  salt  and  sugar  to  each  pound  of  meat,  and  it  will  keep  good  for  several  years,  sad 
eat  well.  It  is  best  to  proportion  the  oasks  or  borrels  to  the  quantity  consumed  at  a  time,  as  the  seldomer  ft  if 
«^P^<1  to  the  air  the  better.  The  same  process  does  for  porit,  only  a  smaller  quantity  of  sugar  and  man  s^ 
wiU  answer ;  but  the  preservation  of  both  depends  equally  on  the  meat  being  hot  when  first  salted." 
4889.  In  directions  for  salting  meat  and  other  provisions,  we  often  find  bay  salt  recom 
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mtnitd,  as  preferaUe  to  any  other ;  and  it  will  be  oaeAil  to  consider  how  fai*  this  opinion 
is  well  founded. 

Dr.  Heiuy  has  thofwiii  br  earefol  analyMt,  that  t1i«  Cheahin  Mlt  contains  Ian  impuitiaa  altofether  than 
the  foreign  or  Im^  nit,  and  therefore  that  the  latter  cannot  be  etroDger ;  bat  the  bar  aalt  haa  not  ao  much  ol 
the  muriate  of  lime  (now  called  chloride  of  calcium)  afid  muriate  of  magneaiai  and  therefore  it  ia  leia  diipoeed 
to  difsolw  in  the  air ;  and  bay  aalt,  fVom  the  ilow  way  in  which  the  water  ia  CTaporated,  ii  cnraullized  ia 
laigar  ctvatala,  ar  ia  what  ia  colled  larger  grained.  Dr.  HoUaad,  who  teems  to  have  attended  mudh  to  this  aab- 
fect,  is  o/  opinion,  that  although  the  different  sorts  of  salta  may  diflbr  little  in  their  parity,  yat  from  the  differ 
ant  way  in  which  they  are  made,  they  poeaess  a  difference  of  form,  as  well  as  of  oompactneaa,  which  may  fit 
them  for  Tarious  applications,  especially  in  the  preservation  of  animal  flesh  and  provisions.  But  in  every  case, 
tha  mora  pare  the  salt  ia,  and  the  more  free  from  any  admixture  of  alkaline  or  earthy  saline  matter,  the  mora 
effectual  it  will  be  for  the  purpose  of  salting.  The  amaU-frained  aalt  is  better  suited  for  table,  the  salting  oC 
butter  and  cheese,  because  it  dissolves  more  readily  and  incorporates  more  easily  and  intimately  vrith  tbeaa 
substances ;  on  the  same  account,  it  is  the  most  proper  for  preserving  the  different  kinds  of  vegetables.  F« 
the  like  reason,  of  the  smaliness  of  its  gi^in,  as  well  as  from  its  coaasqnent  readiness  of  solution,  the  same  sort 
of  salt  ia  beat  adapted  for  making  the  pickle  for  meat,  and  for  rubbing  on  and  into  its  subatanoe ;  salting  by  it 
ia  sooner  performed.  But  it  is  not  so  weU  calculated  for  paehung  meat,  fish,  or  provision  of  any  kind,  aa  tha 
bay  salt,  or  the  common  large-grained  fishery  salt.  This  is  not  from  any  want  of  purity  or  strength,  but  merely 
from  the  amallness  of  the  grain,  by  which  it  runs  more  readily  into  brine,  which,  by  being  forced  out  from  bch- 
twean  the  lavera  of  flaah  or  fiah,  by  the  pressure  of  these  on  ead&  other,  the  dilnrent  prations  of  the  animal 
matter  are  auowad  to  come  into  close  contact,  without  having  anv  salt  intaipoasd.  Whereas,  on  the  coiitnry, 
when  aalt  of  a  lamer  and  firmer  grain  is  emidoyed,  a  considerable  part  of  it  remains  a  long  tame  ondissolved, 
sapaiatittg  the  dimrent  layers  or  portion  of  meat ;  admitting,  in-some  degree,  the  brine  to  flow  atid  insinuate 
itmf  between  them^  and  admitting  also  a  constant  n»w  su^y  of  saturated  brine,  from  th^  gradual  solution 
of  tha  salt  in  the  floida  exuding  from  the  animal  matter  to  every  part  of  the  packed  provisiona.  It  doaa  not  ap- 
pear, from  all  these  considentiona,  that  the  bay  salt,  which  is  a  foreign  comsioditv,  has  any  real  advantago 
over  the  salt  made  in  this  country  of  as  large  a  grain,  either  by  sea-water  or  from  toe  rock  salt,  and  tiierefors 
it  ia  daairahle  that  the  prejudice  in  favour  of  foreign  ba^  salt  should  be  removed,  as  injurious  to  our  home 
manufactura.  Thia  fact  ia  well  illoatratad  by  the  piaetice  of  the  victoaJling  department  of  Government  at 
D0|rt£srd ;  there,  for  several  years,  the  lane-graineq  salt  manoiacUured  ia  this  country  from  natural  salt  brine 
spnnga  has  been  the  only  salt  used  for  packing  provisions,  after  they  hsve  been  first  cured  with  common  salt,. 
or  that  which  ia  prepared  by  a  heat  of  I  SOP.  And  though  these  piorisions  have  been  carried  to  the  hottest 
cttnatea,  the  stra^gth  and  parity  of  the  aalt  anployad  in  preoarring  them  have  never  been  called  in  quastion ;  and* 
tha  provisions  are  considarad  equal  in  every  respeot  lo  that  Packed  with  the  bay  salt  of  St.  Uba*8  or  any  othei. 
place.  Indeed,  what  is  now  sold  in  the  metropolis  as  bay  salt  is  almost  wholly  the  large-grained  salt  of  home 
maaufheturs  from  natural  brine  springs.  Such  salt,  however,  though  it  may  be  equal  in  quality,  should  not  be 
ohaigad  at  tha  sane  price  aa  foreign  aalt.  It  is  said  that  atningly  rooted  prajudioes  in  favour  of  hay  salt  exist 
in  Irdand  and  Scotland ;  but  as  salt  of  equal  quality  can  be  maae  in  England,  it  is  vary  desirable  that  tha  large 
■urns  paid  for  bay  salt  may  be  saved  to  the  country. 

4340.  In  domestic  eamomyt  BaUing  it  sometimes  performed  only  by  rubbing  in  salt ;  but 
this  is  less  efficacious  than  pickling  in  brine,  or  packing  in  dry  salt,  and  frequently  fails 
when  it  is  wished  to  keep  the  meat  long ;  it  answers  Tery  well  where  the  meat  is  to  be 
osed  in  a  short  time. 

It  is  desirable  to  avoid  salting  meat  in  hot  weather,  if  it  is  to  be  kept  for  any  length 
of  time ;  and,  in  particolar,  it  is  improper  for  the  butcher  to  send  meat  to  any  distance 
in  the  heat  of  the  day  if  it  is  intended  for  salting ;  if  the  meat  has  been  heated,  it  will 
not  take  the  salt  well.  Autumn  is  the  most  favoarable  season  for  this  purpose.  If  salt- 
ins  in  warm  weather  be  necessary,  it  should  be  done  as  soon  as  possible  after  the  animal 
is  Killed ;  for  if  it  hangs  a  single  day,  it  runs  the  risk  of  being  fly-blown,  or  5eing  tainted 
in  some  part,  and,  if  once  tainted,  it  will  not  take  the  salt.  If  the  weather  be  cold,  and 
it  cannot  be  salted  immediately  on  being  killed,  it  will  be  better  for  hanging  two  or  three 
days  to  become  tender,  as  this  change  does  not  take  place  after  it  has  received  the  salt ; 
but  the  first  must  be  guarded  against. 

For  saliingf  tooodsn  troughs  are  generally  used ;  some  line  them  i^ith  le&d,  but  this  is 
better  omitted,  as  this  metal  may  prove  injurious.  Glazed  salting  pans  are  purposely 
made  of  Welsh  ware,  or  Nottingham  stone-ware,  which  answer  rery  well ;  but  common 
red  earthen-ware  pans  are  liable  to  have  the  glaze  destroyed.  The  first  operation  is  to 
.clear  away  any  blood  or  slimy  matter  that  may  appear  on  the  meat,  and  to  remove  any 
kernels.  It  should  be  then  slightly  sprinkled  with  salt,  and  laii  on  sloping  boards  for  a 
day  or  two  for  the  blood  to  drain  oflT;  and  the  brine  that  runs  out  must  be  thrown  away, 
aa  unfit  to  use  again,  if  the  weather  be  warm,  for  the  Wood  and  other  juices  that  are  ex- 
tracted are  apt  to  putrefy ;  but  if  the  weather  be  cold,  the  brine  may  be  saved  to  be  used 
over  again,  if  necessary,  after  boiling.  The  meat  should  then  be  wiped  with  clean  cloths. 
Dry  some  common  salt  in  an  oven,  and  bruise  it  by  rolling ;  some  add  to  this  brown  su- 
gar, in  the  proportion  of  three  ounces  of  salt  to  one  of  sugar,  which  will  assist  in  pre- 
serving the  meat,  and  also  render  it  more  juicy  and  mellow.  The  salt  should  now  be 
well  rubbed  into  every  part  of  the  meat :  after  which  the  meat  should  remain  in  the 
trough  for  a  day,  and  then  be  turned  and  rubbed  again  for  several  days  successively.  If 
it  be  required  to  have  the  meat  look  r«ad,  add  half  an  ounce  of  saltpetre  to  the  salt ;  but 
it  is  to  be  observed  that  this  rather  tends  to  harden  it.  As  to  the  time  requifed  fot 
salting,  that  will  depend  partly  upon  the  size  of  the  joints,  the  manner  in  which  the  salt 
has  been  rubbed  in,  and  the  length  of  time  it  is  required  to  be  preserved.  Meat  lequires, 
in  general,  from  four  or  five  days  to  a  fortnight,  according  to  the  size.  Much  salt  in- 
inres  its  nutritive  properties,  and  makes  it  tough ;  but  when  slightly  salted,  or  corned, 
88  it  is  called,  it  is  still  juicy  and  tender,  easily  digested,  and  sufficiently  nourishing. 
Robbing  in  salt  cannot  be  api^ied  to  fish,  on  account  of  their  tenderness  not  bearing  the- 

necessary  rubbing. 
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Sail  meat  tMfinotared  MometitMs  by  adding  to  the  salt  some  sweet  herbs,  onions,  ieo^ 
pounded,  and  likewise  a  little  spice. 

4841.  Salting  meat  by  pickle  is  keeping  meat  immerBed  in  a  pickle,  which  is  a  brine 
i^omposed  of  common  salt  dissolved  in  water.  This  mode  of  application  does  not  render 
the  meat  so  salt  as  dry  rubbing,  but  is  not  calculated  for  keeping  it  so  well  for  a  great 
length  of  time,  being  chiefly  limited  to  small  pieces ;  it  is  thought,  however,  to  be  less 
injurious  to  the  nutritious  quality  of  the  meat 

4342.  A  pickle  fnr  domeetic  purpotes  is  by  some  recommended  to  consist  of  six  or  seven 
pounds  of  salt,  and  four  ounces  of  saltpetre,  to  four  gallons  of  water,  boiled  together, 
carefully  skimmed,  and  then  suffered  to  get  cold  before  the.  meat  is  put  in ;  to  tfaia  some 
add  a  pound  or  two  of  sugar,  which  assists  in  preserving,  without  making  the  meat  so 
salt,  and  corrects  the  hardness  given  by  the  saltpetre.  It  is  essential  that  the  meat 
shonld  be  kept  wholly  immersed  in  the  pickle,  by  laying  some  weight  upon  it.  Meat  pre- 
served in  pickle  gains  in  weight.  Messrs.  Donkins  and  Gamble  found  in  one  experiment 
a  gain  of  three  per  cent. ;  in  another  two  and  a  half.  It  should  always  be  kept  in  mind 
that  the  true  art  of  preserving  meat  by  salting  is  to  do  with  the  smallest  quantity  of  salt 
that  can  answer  the  purpose. 

4343.  When  meal  i»  to  bepreeentd  a  Umg  time,  the  hriiu  ehould  coneiet  of  a  saturated  e4h 
hitum  of  salt,  A  common  mrection  in  books  is,  that  the  brine  should  be  so-  strong  that 
an  egg  will  float  in  it ;  but  this  is  a  very  imperfect  test  of  its  strength,  for  an  egg  will 
not  o3y  float  in  a  saturated  solution,  but  in  one  that  has  double  its  measure  of  common 
water  added  to  it ;  and  from  observing  this  imperfect  direction,  and  making  their  brine 
too  weak,  some  persons  have  failed  in  preserving  their  meat.  Indeed,  it  would  be  ad-  • 
Tisable  that  the  brine  should  not  onfy  be  as  strong  as  it  can  be  made,  but  that  a  Utde 
more  salt  should  be  added  than  can  be  dissolved ;  because,  as  the  meat  is  constantly 
giving  out  its  juices  up  to  a  certain  period,  these  juices  will  lower  the  strength  of  the 
brine  below  the  preserving  point ;  but  if  there  is  an. excess  of  salt  present,  it  will  dis- 
solve in  the  juices  given  out,  and  thus  the  strength  of  the  brine  will  be  kept  up.  A  sat- 
urated solution  of  salt  is  made  by  dissolving  seven  onnces  and  a  half  of  salt  in  an  impe- 
rial pint  of  water  at  60°.  When  the  meat  has  lain  sufficiently  in  the  brine,  it  is  to  be 
taken  out  and  packed  in  casks  with  dry  salt  between  each  layer  of  meat.  A  strong  brine 
or  picHe  for  preserving  meat  a  long  time,  or  for  sea  voyages,  is  made  by  boiling  down 
the  solution ;  and  the  rule  is,  that  the  water  should  be  evaporated  till  the  salt  begins  to 
crystallize,  which  is  known  by  a  thin  film  of  salt  beginning  to  form  on  the  snifaoe  when 
the  liquid  is  on  the  fire ;  the  water  is  then  completely  saturated. 

4344.  The  same  pickle  may  be  used  repeatedly^  provided  it  be  boiled  up  occasionally, 
with  additional  salt  to  preserve  its  strength,  as  this  is  diminished  by  the  combination  of 
part  of  the  salt  with  the  meat,  and  by  the  dilution  of  the  pidde  by  the  juice  extracted. 
In  consequence  of  boiling,  the  albumen,  which  would  cause  the  pickle  to  spoil  by  chan- 
ging very  soon,  is  coagulated,  and  rises  to  the  surface  in  the  form  of  a  scam,  which  must 
be  carefully  removed. 

41iS.  NotwidutandiBf  th«  antiMptio  powwr  of  the  talt,  the  brine  that  has  been  veeA  is  veiy  liable  to  pativ- 
fiMlkm ;  &a  the  blood  aad  all  the  liquid  parte  of  an  uinial  are  man  patreeoent  thaa  the  lleeh.  Mr.  Raaaaj, 
of  Gkegow,  bae  givea  an  eoonomical  proceet  for  recorering  it :  "  Dilate  the  brine  with  water  until  ite  epednc 
graTity  le  1*16 ;  then  font  it  into  a  clean  bailer— cast  iron  is  best ;  aad,  to  two  galloni  and  a  half,  add  aa  en 
inrerionely  beaten  up  along  with  two  thirde  of  an  ounce  of  finely-powdered  eharooal ;  boil  and  skim  off  tm 
inpuritiee  which  wul  then  ooUeet.  The  liquid,  on  cooling,  will  be  aa  colonrleas  at  water.  Any  tah  or  meat 
to  be  preeenred  by  this  reoorered  brine  mn«  be  aprinkled  with  salt.  Diffennt  aorta  of  meat  should  never  be 
pot  into  the  eame  brine." 

4346.  Pickled  Porft.— Pork  does  not  keep  long  without  being  salted,  not. so  long  as 
other  meat,  (jrreat  part  of  what  is  used  for  domestic  purposes  is  slightly  salted,  or,  as 
it  is  called,  pickled;  this,  as  is  well  known,  is  generally  eaten  with  fresh  meat  of  some 
kind,  as  poultry,  veal,  <kc.  The  method  of  pickling  it  is  the  following :  Cut  the  pork 
into  pieces  of  a  suitable  size ;  rub  them  well  with  salt ;  put  them  into  a  pan  with  a 
sprinKling  of  salt  between  each  piece  ;  as  the  salt  melts  on  the  top,  strew  on  more.  Lay 
a  coarse  cloth  over  the  pan,  a  board  over  that,  and  a  weight  on  the  board  to  keep  the 
pork  down  in  the  brine. 

4347.  In  mottfamF-liWMM  where  pork  \%  to  be  kept  it  is  treated  thus :  When  well  italted  and  cat  into  piecee, 
it  is  put  into  kits ;  after  which  it  is  directed  to  be  corered  with  brine  made  sufficiently  strong  to  swim  aa  ekg, 
■ad  simmered  over  a  gentle  firs  until  the  isifmritiee  which  riee  aie  skimmed  off;  this,  when  cold,  ie  pouted 
upon  the  nwat,  which  Sometunea  remaiae  ia  th«t  sttte  eelong  aa  two  or  three  yean  before  it  is  used ;  at  whlfCh 
age,  it  ie  said,  the  fat  is  more  finn,  of  better  iUvoar,  kod  wastes  less  when  boiled  than  with  leea  keeping. 

4348.  AU  kinds  <jf  animal  substances  may  be  preserved  by  salt,  but  beef  and  pork  are  the 
only  kinds  of  meat  usually  cured  in  Britam  as  staple  articles ;  and  the  former  is  by  fkr 
the  most  used  in  domestic  life.  Neither  of  these  it  is  now  found  necessary  to  salt  to  a 
great  degree  for  home  consumption ;  it  is  for  sea  stores  chiefly  that  it  is  requisite  to 
salt  them  completely.  For  distant  sea  voyages,  pork  is  preferred,  for  several  reasons, 
which  it  may  be  useful  to  point  out.  Pork  can  be  preserved  by  a  smaller  quaati^  ol 
salt  than  beef;  it  takes  up  less  aalt,  and  is,  consequently,  less  salt  to  the  taste.  A  piece 
of  pork  and  a  piece  of  beef  were  salted  as  nearly  as  possible  in  the  same  manner  ,*  at  the 
end  of  three  months  the  pork  was  of  a  proper  degree  of  saltness,  but  the  beef  was  so  sail 
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A  scarcely  to  be  eatable.  Every  one  must  have  observed  that  the  fat  of  salted  meat  is 
lees  salt  than  the  lean ;  and,  as  pork  contains  moch  fat,  this  may  be  one  caqse  of  the 
effect  mentioned.  The  fat  of  fresh  pork  is  too  luscious  to  be  relished ;  but,  when  salt* 
ed,  it  becomea  firmer,  not  so  disagreeable  to  the  palate,  and  is  more  digestible.  Fat,  in 
general,  has  a  less  tendency  to  putrefaction  than  the  lean  of  meat,  aa  may  be  observed 
in  oil,  tallow,  lard,  dtc. 

It  is  scarcely  necessary  to  observe  that  too  great  care  cannot  be  taken  that  the  pro- 
visions for  the  navy  should  be  of  the  best  quality,  when  we  consider  the  importance  ol 
health  to  sea-faring  people,  and  that  they  are  for  a  long  time  deprived  of  the  power  ai 
changing  Aeir  provisions. 

BtLCOH. 

4349.  Bacon  is  made  from  the  sides  and  belly  of  the  hog,  salted  and  dried.  Each  side 
18  called  ^  fitch  of  bacon.  This  is  a  very  ancient  mode  of  preserving  the  flesh  of  the 
hog ;  and  bacon  has  long  been,  and  still  continues  a  favourite  food  among  the  labouriaf 
classes  in  England,  but  is  scarcely  at  all  used  by  the  same  class  in  Scotland.  It  is  eiir 
tremely  useful  in  the  compositions  of  the  cook.  Smoke  is  generally  employed  in  the 
drying  of  bacon,  which  is  effected  by  hanging  it  in  the  wide  chimneys  of  farm-houses. 
But  some  persons  dislike  the  flavour  communicated  by  much  smoke;  and  bacon  is  some- 
times cured  entirely,  or  almost  entirely  without  it. 

43d0.  Tftt geiurwi  procett  ^  e»n»g  bacon  witk<mt  tmokitigiM  as  follows:  It »  recommtiided  th«t  ihA  hair 
Bhould  be  bwiwd  off  the  hog,  after  it  has  been  killed,  bj  nnging  it  with  lundlad  atraw  laid  over  it,  and  that 
the  akin  ahnald  nqt  be  aealdMl,  or  wetted  with  water.  A  large  woodtn  troagh,  or  tray,  being  provided  for  the 
"•altiog*  "with  a  fvttar  loimd  ita  edgaa  to  drain  off  th*  brine,  the  iiitchea  ar«  to  be  sprinklad  ever  with  aalt,  and 
left  for  twenty-toor  houa  in  the  trongh,  or  on  alopiny  boarda,  for  Ihe  blood  to  drain  away  thprovghlj.  They 
%re  then  to  be  taken  oat  and  wiped  dry  ;  the  draininn  are  to  be  thrown  away.  Both  aides  of  the  flitches,  bat 
pwtiealarly  the  inside,  or  fleahy  side,  are  to  be  weU  robbed  with  either  common  mJt  alone,  or,  what  soma 
prefer,  wita  a  niztara  ia  the  proportiou  of  thrae  or  four  ponnda  of  common  salt,  half  a  pound  of  aaltpocre,  and 
one  ponnd  of  coarse  sagar  or  treacle.  The  aalt  ahonld  be  previoaaly  well  dried  in  a  /rying^paa  over  the  fire. 
When  the  rubbing  is  finished,  the  flitches  ateplaeed  in  the  troagh  upon  each  other,  the  skin  side  lowermost, 
and  next  day  they  should  be  salted  again.  Tney  are  then  to  bo  loft  in  the  trough  for  9  loonlh  or  six  weeks, 
nooordittg  to  the  size  of  the  flitchaa  and  the  state  of  the  weather,  rnbbing  them  over  with  salt  four  or  five  times 
in  that  tune.  After  this  they  aco  dried  by  hanging  Aora  up  oter  tk^  fire,  but  not  in  the  amoko,  and  afterward 
laying  them  upon  a  rack  hang  up  to  the  oailing  in  the  kitcnen,  or  in  some  very  dry  bat  not  too  *fana  a  place* 
nor  in  the  sun,  as  either  of  these  will  cause  the  bacon  to  turn  rnsty.  There  aie  some  slight  vsriations  of  this 
process,  as  practised  in  different  parte  of  the  kingdom ;  and  it  i«  in  Yorkshire  and  Snmeiaetshire  chiefly  that 
nacoo  is  cared  without  smoking. 

A  great  deal  qf  bacon  it  cmnd  in  Irelaadf  and  imported  from  thence  ;  but  it  is  not  so  well  fed  or  cured  as  the 
English  bacon,  and  ia  lower  priced. 

4351.  Hams  are  cured  in  a  similar  manner ;  but  this  varies  jn  diflbrcD^  parts  of  the 

country.    In  Yorkshire  they  are  cured  without  smoke  as  follows  : 

Mix  and  pound  together  a  peck  of  common  salt,  five  pounds  of  bay  salt,  of  aaltpecre  and  aal  prune]  two  ouncoa 
•ach  J  sprinkle  the  ham  with  salt,  and  lay  it  down  for  twenty-four  hours ;  rub  it  weU  i*Jn  the  above  mixture, 
and  let  it  remain  for  three  days ;  than  taka  oat  the  neat,  and  boil  the  ptekle  in  tw«  gallona  of  water,  adding 
aalt  suiBdent  to  make  the  bnno  strong  enough  to  float  an  agg ;  ivhan  thi#  V  ooM>  Pf>*'  *^  ^'T*'  ^  ham,  and 
aufler  it  to  Ue  for  a  fortnight  or  three  weeks ;  then  dry  it  without  smoke,  havior  tied  il  up  in  paper  to  keep 
away  the  flies,  Ae.    Some,  for  the  same  purpoae,  whitewash  the  hams  over  rfhile  they  are  dying. 

See  the  finiahing  of  bacon  and  hama  by  smokiag  under  *«  Preoervscion  of  Meat  by  Smoking,"  Sect.  V 

Sailing  ^ish. 
4353.  In  preserving  fish,  salt  is  usualfy  more  or  iess  4mpUnfed.    Fisb,  according  to  the 
modes  of  preserving  it,  is  distinguished  into  dry,  sdt.grefn,  and  jnckUd.    The  method 
by  drying  alone  has  been  already  meniio;ied ;  it  w  used  only  m  the  smaller  kinds.    Pick- 
ling fish  will  be  described.  Chap.  VI.  .-,...     xt     r      ji     ^      ,  o.     ,    ^ 

4353.  Large  quantities- 0/  cod  are  salted  and  dried  w  the  Newfoundland  and  Slietland 
fisheries ;  these  are  little  esteemed  in  England,  and  they  are  chiefly  sent  to  the  Medi- 
terranean, where  they  fetch  a  good  price,  as  in  the  Catholic  countries  there  is  a  pro- 
digious consumption  of  fish  in  L^nt.  A<  New«)undUtid,  the  fish,  aOer  being  gutted  and 
split,  tire  laid  in  a  pile  on  the  shore  with  a  layer  of  coarse-grained  salt,  called  fishery 
salt,  between  each  layer  of  fish ;  wl^en  tAev  have  uken  the  salt  sufllcienUy.  they  are 
placed  upon  stages  of  wattle-work  supported  by  poles,  and  exposed  to  the  sun  tiU  they 
are  quite  dry,  when  they  are  pac*ed  op  and  put  on  board  the  ships.  This  mode  of  pre- 
paring the  fish  is  called  curing'  _. 

4354.  Gre«i  corf  is  the  Xindmosuenerally  used  in  England.    These,  instead  of  being 

aplit  quite  open,  like  the  dry  fish,  are  only  opened  down  to  the  navel ;  they  are  then 
salted  and  laid  in  brine  or  strong  pickle,  and  put  in  this  manner  into  casks,  without  any 
drying.  The  finf^sl  we  hare  is  cured  at  the  Dogger  Bank,  and  is  generally  brought  to 
the  London  market  two  or  three  weeks  after  it  is  caught ;  the  fish  sometimes  weigh 
from  fifteen  to  twenty  pounds,  and  are  known  even  to  measure  from  four  to  five  feet  in 
length.  But  by  far  the  greatest  quantity  is  prepared  at  Newfoundland ;  these  and  the 
Irish  cod-fish  are  of  an  inferior  quality. 

4355.  Haddock^  codj  or  ling,  are  cured  by  splitting  the  fish  and  removing  the  bone 
they  are  then  salted  for  two  or  three  days  with  equal  parts  of  salt  and  sugar,  or  with 
salt  alone ;  afterward  they  are  stretched  on  sticks,  and  laid  on  the  beach  to  dry  in  the 
«un,  or  on  stages,  or  within  the  infiuence  of  a  kiln  or  stove. 


780  ON  THE  PBEBEKVATXaH  Of  FOOP^ 

4SM  HerrktgM  art  prettrved  hj  boiaf  nltad,  pickled,  or  imoked.  The  Dutch  have  elwaye  been  fuaam  tiff 
owiaf  henings,  and  it  has  beoi  npiwMd  that  they  lint  began  Che  herriag  fleheiy ;  but  then  is  erideace  tt 
■how  that  the  Scotch  had  preceded  them. 

4357.  The  people  of  Yarmoath  ha^e  been  long  celebrated  fur  lalting  and  barrelliar  henioge,  aud  for  theor 
method  of  prepuiing  red  herringa.  They  Aare  grestljr  the  advantage  orer  the  Dutch  in  being  nearer  to  the 
herring  ahoale. 

4368.  To  aaU  kerringt,  as  soon  as  they  are  taken  out  of  the  sea  they  wre.  cut  open,  antf 
everything  is  taken  out  except  the  milt  and  the  roes ;  then,  after  washing  them  in  fresh 
water,  they  are  left  in  a  tab  (k*  strong  brine  for  twelve  or  fifteen  hours.  They  are  drainr 
ed,  and  afterward  packed  op  in  barrels,  disposing  them  evenly  in  rows,  pressing  them 
well  down,  and  strewing  a  layer  ef  salt  between  each  row,  and  another  at  top  and  bot- 
tom. Mackerel  are  sometimes  cured  in  the  same  manner ;  alsor  pilchards,  of  which  vast 
numbers  are  taken  off  Cornwall,  and  exported  to  the  Mediterranean. 

The  same  objection  that  is  made  to  salted  meat  applies  likewise  to  herrings  and  otber 
fish ;  but  they  are  much  used  by  the  poor,  and  are  rendered  less  injurious  by  a  plentifol 
addition  of  potatoes ;  indeed,  the  best  way  of  usiag  salted  herrings  is  by  merely  employ- 
ing them  to  give  a  relish  to  that  excellent  vegetable. 

Sect.  IY. — pkessbvuio  meat  Aim  pish  bt  buoau. 

4359.  The  preservative  power  of  sugar  is  well  known ;  and  though  it  is  not  a  com- 
mon practice  to  preserve  meat  and  fish  by  it  alone,  yet  this  has  been  done  occasionally. 
Meat  has  been  preserved  fresh  for  months  by  being  immersed  in  molasses. 

4360.  To  preserve  fish  by  sugar,  open  them  and  rnb  the  sugar  in,  iathe  same  man- 
ner as  salt,  leaving  it  then  for  a  lew  days.  If  ttie  fish  be  intemled  for  long  keeping,  dry 
it  after  this,  taking  care  to  expose  new  surfaces  to  the  air  frequently,  to  prevent  mould!-  * 
ness.  Fish  pmerved  in  this  manner,  it  is  said,  win  be  found,  when  dressed,  much  su- 
perior to  whit  has  been  cured  by  salt  or  smoke.  For  a  salmon  of  six  pounds'  weight,  a 
table-spoonful  of  brown  sugar  is  sufficient ;  and  if  hardness  be  recjaired,  a  tea-spoonfol 
of  saltpetre  may  be  added. 

Sect.  Y. — pebsebvation  op  meat  bt  bmokino,  ob  smoke-dbyhto. 

4361.  It  has  been  long  known  that  the  smoke  of  burning  wood  has  the  property  of 
preserving  tUe  flesh  of  animals  from  jiutrefaction.  We  find  from  Horace  that  the  ma- 
king of  haxhs  in  this  manner  was  practised  by  the  Romans : 

"  FoxBOHB  com  pede  peras.**— Sat.  ii.,  S. 

But  it  is  only  of  late  jthat  chemistry  has  taught  ns  the  rationale  of  the  process.  A  cer- 
tain portion  of  salt  is  almost  always  employed ;  but  much  less  is  necessary  than  when 
no  smoke  is  used,  and  the  smoke  imparts  a  peculiar  flavour  that  is  much  relished  by 
many  persons ;  the  juices  of  the  meat  are  likewise  more  perfectly  preserved  than  when 
it  is  only  salted  and  dried,  by  which  it  is  apt  to  become  hard  if  long  kept. 

4362.  The  usual  tutthod  af  tmoking  meat  in  Engiand  is  to  bang  it,  after  being  salted  tc 
a  certain  degree,  in  thoao  large  and  wide  chimneys  which  were  universally  built  for- 
merly in  our  farm-houses,  iu  which  they  were  exposed  to  the  ascending  smoke ;  latteriy 
it  has  been  the  custom  to  erect  rooms  or  houses  for  the  express  purpose  of  hanging 
meat  in  to  be  smoked.  The  siqoke  from  every  kind  of  fuel  is  not  effectual  for  this  pur- 
pose ;  that  from  coal  does  not  ^ns^rer ;  the  smoke  of  wood  and  of  peat  only  are  fit : 
nor  IS  every  kmd  of  wood  equan>  proper;  the  quality  of  the  wood  has  an  influence 
upon  the  flavour  of  the  meat  •  beed^  and  oak  are  preferable  to  fir  or  larch.  Smoke 
from  the  twigs  of  jumper,  roeemary,  peppermint,  Ac.,  impart  to  the  meat  something 
of  their  aromatic  flaTOur.  Westphalia  hams  are  smoked  by  juniper ;  slow  smoking  is 
preferable  to  a  more  rapid  one,  as  this  perpetrates  more  completely  into  the  interior  of 
the  meat. 

4363.  Withrup^t  to  the  theory  of  prt^erwng  hy  emohe,  it  is  now  known  that  in  the 
smoke  of  wood  there  is  an  acid  vapour  whksh  riseq  with  it,  and  is  the  cause  of  the  prcs- 
srvatioa  of  the  meat.  Every  one  most  have  Kemai)bed  how  much  more  pungent  for  the 
eyes  is  the  snoke  of  wood  and  turf  than  that  of  coal ;  this  is  owing  to  the  acid  just 
mentioned,  which  can  be  procured  in  a  separate  state  •,  and  as  this  was  at  first  thought 
to  be  one  of  a  peculiar  kind,  distinct  from  all  other  acids,  it  received  the  name  of  mro- 
ligneous  add,  or  acid  of  wood.  But  subsequent  obbf^rvations  have  shown  that  it  is  not 
a  peculiar  acid,  but  the  same  as  the  acetic,  which  forma  the  sotsr  principle  in  vinegar : 
an  opinion  which  is  confirmed  by  the  manufacture  of  acuial  vinegar  in  the  distillation 
of  wood.  The  liquid  that  comes  over  first  in  this  distillation  is  of  a  dark  brownish  col- 
our, and  eonsists  of  acetic  acid  mixed  with  tar  fiind  water,  finom  which  good  vinegar  is 
afterward  prepared  by  rectification.  The  crude  liquor  still  goes  by  the  name  of  the 
pyroligneous  acid,  and  is  now  successfully  applied  to  the  preservation  of  animal  sub- 
stances by  simply  washing  them  with  it,  which  is,  in  fact,  making  use  of  the  active 
principle  in  wood  smoke ;  and  this  substance  might,  without  much  impropriety,  be  fa- 
miliarly styled  the  essence  of  smoke, 

4364.  It  appears  that  the  first  application  of  pyroligneous  acid  to  the  preservation  of 
meat  was  made  by  Mr.  Sockett  in  1830,  from  having  reflected  upon  the  antiseptic  prop 
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«Tty  of  wood  smoke,  aod  having  the  opportanity  of  mafciog  some  experiments  u  ith  this 
acid,  made  ia  a  maaufactoiy  near  him.  By  adding  some  of  it  to  the  pickle  for  making 
hams,  he  found  that  a  much  smaller  quantity  of  salt  was  sufficient ;  and  he  even  suo* 
eeeded  by  brushing  over  the  ham  with  the  acid  without  employing  the  pickle.  He  like- 
wise tried  it  with  success  on  salmon  and  herrings. 

It  should  be  observed  that,  after  meat  or  fish  have  been  smoked  by  the  li(|uid  pyro- 
ligneous  acid,  it  is  necessary  to  expose  it  a  few  days  to  the  air,  to  take  off  a  peculiai 
smell. 

This  opinion  respecting  the  antiseptic  pipperty  of  pyroligneous  acid  has  been  com- 
pletely confirmed  by  various  experiments.  Fish  simply  dipped  in  it  and  dried  in  the 
shade  are  perfectly  preserved.  If  haddocks  are  cleaned,  split,  and  slightly  sprinkled 
with  salt  fer«ix  hours,  then  draiaed,  and  dipped  for  about  three  seconds  in  the  acid, 
4md  afterward  hong  in  the  shade  for  eight  days,  they  are  found  to  be  equal  to  the  highly 
esteemed  Fiman  haddock.  Herrings  cured  in  the  same  way,  and  dried  in  the  shade 
for  two  months,  are  equal  in  quality  and  flavour  to  the  best  rod  herrings,  the  fish  retain- 
ing the  shining  and  fresh  appearance  which  they  had  when  taken  out  of  the  sea.  A 
piece  of  beef  was  dipped  for  one  minute  in  pyroligneous  acid,  in  July,  1819  ;  on  March 
4, 1820,  it  was  as  fbee  frem  taint  as  when  first  immersed ;  no  salt  was  used. 

4366.  Acetic  acid,  or  pure  vinegar,  appears  to  have  likewise  considerable  antiseptic 
power.  Beef  and  fish  dipped  in  it  were  found  free  from  taint  several  months  afterward, 
but  whien  cooked  had  an  insipid  taste.  The  empyreumatic  oil,  or  tar  of  the  pyroligneous 
acid,  is  usefid  in  giving  that  peculiar  flavour  so  much  relished  in  smoked  meat.  Mr. 
•  Donovan  ebserves  that  pyroligneous  acid  is,  perhaps,  more  generally  made  use  of  in  the 
curing  of  fish  and  flesh,  as  a  substitute  for  wood  or  turf  smoCs,  than  the  public  are  aware 
of,  and  that  perhaps  it  acts  to  the  full  as  well,  if  not  better,  for  cooununicating  flavour, 
while  It  ia  also  an  antiseptic.  Hams  intended  for  smoke^rying  are  usually  cured  with  a 
less  quantity  of  salt  than  when  they  are  not  smoked ;  even  one  half  the  quantity  is  often 
suflicient. 

4366.  Hitherto  we  have  spoken  of  the  pyroligneous  acid  as  possessing  the  property 
of  preserving  meat  from  putrefaction ;  and  it  is  sufficient  for  most  practiral  purposes  tin 
take  this  view  of  it.  But  we  may  now  state  that  late  discoveries  in  chemistry  have 
ahowa  that  there  t#  aveculidur  prmeiple  in  the  aaid  of  vfsod  tpkiek  produciM  thu  effect.  A 
kind  of  oily  substance  has  been  extracted  from  this  acid  by  Reichenbaoh,  and  also  from 
coal  tar,  to  which  they  have  given  the  name,  of  oreofte.  This  oil  is  transparent,  col- 
ourless, peculiarly  volatile,  has  a  pungent  odour,  and  possesses  a  very  remarkable  power 
of  coagulating  albumen.  That  it  is  Uiis  principle  in  wood  smoke  and  the  pyroligneous 
acid  which  is  effective  in  preserving  flesh  is  evident  from  the  following  facts  :  If  to  a 
solution  of  albumen  io  a  large  quantity  of  water,  a  single  drop  of  creasote  be  added,  the 
albumen  is  immediately  coagulated.  When  fresh  meat  is  put  into  a  solution  of  creasote, 
allowed  to  remain  for  half  an  hour  or  an  hour,  then  withdrawn,  and  afterward  dried,  it 
may  be  exposed  to  the  heat  of  the  sun  without  putrefying,  and  in  the  space  of  eight  dajra 
it  becomes  hard,  the  colour  changes  to  a  reddish  brown,  and  the  flavour  is  that  of  good 
smoked  beef.  Fish  may  be  preserved  by  it  in  the  same  manner.  M.  Reichenbach  has 
asceitained  that  creasote  does  not  act  upon  pure  fibrin,  which  by  itself  is  said  not  to  be 
susceptible  of  putrefaction.  Its  action  upon  living  animals  is  highly  deleterious.  It  is 
not  to  be  understood  from  this  that  pure  creasote  is  to  be  preferred  for  this  purpose  to 
the  pymligneous  acid ;  it  would  be  much  too  powerful ;  and  what  we  have  said  is  mere- 
ly intended  to  show  that  it  is  really  ihis  substance  that  is  the  effective  agent  in  wood 
smoke  and  pyroligneous  acid. 

BacoiL 

4367  Bacon  is  smoM  after  it  is  salted,  in  many  parts  ef  fingland,  particularly  in 
Wiltshu-e.  The  treatment  is  at  first  neariy  the  same  as  has  been  already  described  in 
preparing  salted  bacon ;  after  which  the  flitches  are  hung  up  in  the  smoke.  Smoked 
bacon  is  by  some  considered  as  superior  to  what  is  salted  and  dried  only ;  as  it  is  less 
salt,  and  thus  acquires  a  flavour  relished  by  some  peraons.  The  smoke  may  be  not  only 
from  woed,  but  from  straw ;  but  the  wood  of  fir  or  deal  is  improper.  The  best  way  is 
to  dry  the  flitches  slowly  over  smoke  made  by  sawdust  of  oak  or  beech ;  the  fire  may  be 
kept  burning  in  a  smothering  manner  by  sawdust,  and  should  be  kept  up  night  and  day. 
In  some  parts  of  the  country,  drying  and  smoking  bacon  and  haras  is  a  separate  trade  ; 
they  charge  fourpence  or  sixpence  each  for  hams,  and  one  shilling  for  each  flitch  of  ba- 
con ;  and  it  saves  much  trouble  to  send  the  flitches  to  those  persons  who  practice  smoking 
as  a  business.  The  flitches  should  be  hung  up  sufliciently  high  from  the  fire,  and  they 
should  hang  till  quite  dry,  but  not  so  long  as  to  get  hard  and  cause  the  rind  to  separate 
It  is  not  prudent  to  rub  the  flitches  with  bran,  as  is  sometimes  done,  since  this  often 
harbours  insects  ;  and  great  care  must  be  taken  to  preserve  bacon  and  hams  from  flies, 
which  lay  their  eggs  there  and  produce  maggots.  It  is  better  to  put  them  into  coarse 
calico  bags  than  in  paper,  as  the  latter  is  lii^le  to  break  and  tear. 

When  large  quantities  of  bacon  are  to  be  smoked,  it  is  generally  performed  in  a  smo- 
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king'hauae,  prepared  on  purpose.  This  i9  generally  a  hut  about  twelve  feet  aqoure,  aoc 
the  wans  seven  feet  high,  with  a  hole  in  the  roof;  joists  are  laid  across  in  the  inside  to 
hang  the  flitches  upon,  anfl  the  floor  is  covered  five  or  six  inches  deep  with  sawdust, 
which  is  kindled,  and  eauses  a  great  deal  of  smoke,  with  scarcely  any  flame. 

4368.  Wuu  is  called  nuty  bacon  ia^  in  fact,  bacon  more  or  less  advanced  in  the  process 
of  decay  or  putrefaction ;  and  though  this  may  be  swaUowed  with  impuni^  in  small 
quantities  by  strong  ploughmen,  yet  it  will  prove  extremely  unwholesome  to  more  deli- 
cate stomachs.  Bacon,  as  an  arlide  of  food  for  the  labouring  daases,  has  many  incon- 
veniences, as  well  as  its  advantages  of  convenience  and  cheapness.  It  creates  thirst, 
which  must  be  quenched  sometimes  with  Iteer,  and  too  oden  leads  to  ardent  spirits. 

Jftns. 

4360.  Hams  consisi  of  a  leg  or  thigh  of  the  hog,  salted,  seasoned,  dried,  and  sometimes 
smiled  to  give  it  an  agreeable  flavour.  They  are  cured  according  to  various  modee  hi 
diflTerent  places,  but  it  does  not  appear  that  the  best  method  has  bees  detennioed  by  any 
well-condneted  set  of  experimenter,  thungb  the  methods  are  nearly  similar  to  what  we 
have  described  in  the  curing  of  bacon.  In  those  districts  which  are  the  most  oeleb^ed 
for  the  maldng  of  good  hams,  they  are  first  rubbed  very  hard  with  salt,  and  some  let 
them  remain  for  a  tithe  upon  a  stone  bench,  in  order  that  the  brine  may  drain  away  ; 
others,  on  the  contrary,  cover  them  up  quite  close.  But  whatever  method  has  been 
followed,  after  the  lapse  of  a  few  days  they  are  again  rubbed  as  hard  as  before,  with  the 
same  kind  of  salt,  mixed  with  saltpetre  in  the  proportion  of  aboot  half  an  ounce  to  each 
bam ;  and  some  add  sugar.  Ude  recommends  equal  parts  of  sugar  and  salt.  They  are 
then  continued  about  a  week  longer  on  the  bench,  or  in  the  salting  tub  among  the  brine> 
when  they  are  supposed  to  be  ready  to  hang  up  to  dry.  The  drying  is  pCTformed  in 
different  modes,  according  as  it  is  wished  to  have  the  hams  smoked  or  not.  If  they  are 
to  be  smoked,  they  are  usuaUy  hiing  up  in  large,  wide  chimneys  where  they  burn  wood 
or  peat,  aa  in  Westmoreland,  or  in  smoke-houses.  The  smoke  of  peat  gives  a  peculiar 
flavour.  These  smoking-houses  sometimes  consist  of  two  or  three  stories,  the  fire  being 
made  in  the  lower  one,  generally  a  sunk  story,  where  the  previouiB  salting  is  peifomicd. 
The  meat  is  hung  in  the  story  above,  and  it  is  deeiraUe  that  they  shall  be  at  some  dis 
tance  from  the  foe,  that  the  smoke  may  arrive  at  them  cool ;  the  principal  part  of  the 
soot  being  deposited  in  the  flues  of  the  lower  story.  From  this  story  the  smoke  ascends 
through  holes  in  the  ceiling  into  another  placed  above,  in  which  sausages  and  fish  are 
also  smoked.  It  requires  about  six  weeks  to  smoke  meat  sufliciently,  if  it  is  five  or  six 
inches  thick ;  if  thinner,  less  time  will  do.  The  smoke  penetrates  qnicker  and  better  in 
cold  weather  than  in  warm ;  and  on  this  account  the  process  is  seldom  carried  on  in  the 
summer  season. 

4370.  Several  places  on  the  Continent,  Westphalia  in  particular,  are  famous  for  the 
delicacy  and  flavour  of  their  smoked  hams  and  other  meat ;  and  the  manner  of  smoking 
them  is  nearly  the  same  as  that  just  described.  In  Westphalia,  it  is  said  they  usf 
juniper  wood  for  the  tnnoking. 

4371.  In  many  countries,  varions  kinds  of  animal  food  are  preserved  by  smeke-diyinf 
besides  bacon,  pork,  and  hams.  In  the  north  of  England,  und  in  Dumfriesshirii,  muttoa 
and  beef  hams  are  smoked.  In  Germany,  venison,  geese,  and  ducks  sire  cured  in  thia 
manner,  llie  Orkneys  were  formerly  celebrated  for  smoked  geese,  aiMi  siUoc^s,  a  small 
salt-water  fish.    The  Highlands  of  Scotland  are  fomons  for  smoked  salmon. 

4373.  To  vrepare  hung  Beef, — ^This  is  preserved  by  salting  and  drying,  either  without 
or  with  smoke.  Hang  up  the  beef  three  or  four  days,  till  it  becomes  tender,  but  take 
care  it  does  not  begin  to  spoil ;  then  salt  it  in  the  usual  way,  either  by  dry  salting,  or  by 
brine  with  bay  salt,  brown  sugar,  and  saltpetre,  with  a  little  pepper  and  allspice ;  after- 
ward roll  it  tight  in  a  cloth,  and  hang  it  up  in  a  warm,  but  not  in  a  hot  jdace,  for  a 
fortnight,  or  more,  till  it  is  snfikiently  hard.  If  required  to  have  a  little  of  the  smoky 
flavour,  it  may  be  hung  for  some  time  in  a  chimney  comer,  or  smoked  in  any  other  way : 
4t  will  keep  a  long  time. 

4373.  Tb  MoJkf  himg  6ttfin  tk«  Dniek  Wafr.— Tkk«  » leu  piece  of  beef;  rnb  it  well  with  tseaele  or  eotne 
•ngmr,  and  let  it  nmvn  for  thre«  day*,  tvminff  it  fnqaeBtl^ ;  after  that,  wipe  it  dr/,  and  Mit  H'well  with 
common  salt  and  ealtpetre^  weU  dried  and  beaten  fine ;  toni  it  eveiy  day  for  a  foitnigbt ;  roll  it  qmte  tif ht  in 
a  Goane  elotb,  and  pat  it  into  a  cheese  prees,  or  under  a  heary  weight  for  a  (]^y ;  buig  it  then  to  dry  In  the 
cmoke  of  wood  or  tarf,  bnt  turn  it  npaide  down  erery  day. 

4374.  The  tongues  of  various  animals  are  preserved  by  salting  and  smoking,  Neats*  ton^uu 
are  sometimes  pickled  only ;  but  they  are  more  commonly  salted,  dried,  and  smoked. 
Reindeers^  tongues  sm6ked  come  to  us  from  Norway  as  a  great  delicacy. 

4375.  Tar  wnegar  has  been  used  for  giving  the  smoky  fiavout  to  meat.  Pour  half  a 
pound  of  the  best  plclding  vinegar  ovei*  an  equ^  quantity  of  common  tar ;  stir  them 
together,  and  let  them  remain  for  an  hour ;  then  poor  oflT  the  vinegar.  Cat  slices  from 
a  ham  that  has  been  eured  with  salt,  but  which  is  deficient  in  the  smoky  flavour,  and  dip 
them  into  this  tar  vinegar.    Broil  them,  and  they  win  be  found  to  be  much  improved. 

4371.  Curing  wiih  smoke  is  applied  very  successfully  to  fish  of  various  kinds.  Red  her^ 
Hng9  (erive  their  appellation  from  the  brownish  red  colour  given  to  ihem  by  smoke  afte» 
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they  have  been  salted.  Yarmootfa  ba9  been  celebrated  for  many  centuries  for  tbe  pi«p- 
aratUm  of  red  herrings,  and  it  still  stands  afiriTalled  in  Great  Britain,  and  is,  perhaps, 
not  excelled  anywhere.  The  best  kind  prepared  there  are  known  by  the  name  of 
'*  Yamumtk  bloaUrs.'^  The  Yarmouth  are  drat  salted,  and  then  smoked  with  wood 
smoke  ;  but  the  Dutch  use  turf,  and  sometimes  straw,  for  smoking. 

4377.  Herrings  may  he  easily  smoked  thus  :  Wipe  them  clean,  and  lay  them  in  equal 
parts  of  salt  and  sugar,  and  a  little  saltpetre  for  twenty-four  hours ;  then  hang  them  on 
a  stick  by  passing  it  through  the  eyes.  Put  some  oak  sawdust  into  a  cask,  and  place  in 
the  sawdust  an  iron  heated  red  hot.  Fix  the  stick  across  the  cask,  letting  the  herrings 
hang  within;  cover  the  whole  with  a  cloth,  and  let  it  remain  for  twenty-four  hours. 

The  best  way  of  dressing  red  herrings,  we  are  told  in  "  Sir  John  Cochran's  Seamen's 
Guide,"  is  to  soak  them  in  water  until  they  become  pretty  fresh,  and  hang  them  up  in 
the  sun  and  wind ;  then  boil  or  broil  them  as  wanted.  In  this  way  they  eat  extremely 
tender.  Red  herrings,  though  by  no  means  a  wh^esome  food  if  eaten  too  frequently, 
and  particularly  if  the  salt  be  not  taken  out,  yet,  from  their  high  flayoor,  they  may  be 
made  extremely  useful,  as  a  cheap  addition  to  other  Tarieties  of  food  ^at  would  be 
insipid  by  themseWes ;  and  they  have  the  advantage  of  being  easily  kept  for  a  very  long 
time. 

4378.  Smoked  to/sum,  called  **  kippered  salmon,"  is  a  favourite  artiole  of  diet  in  Scot- 
land for  breakfast.  After  taking  out  the  inside  of  the  salmon,  scale  and  split  it ;  then  rob 
it  with  common  salt  and  Jamaica  pepper,  and  let  it  drain  for  twenty-four  hours.  Mix 
together  salt,  coarse  sugar,  and  a  little  saltpetre,  and  rub  the  fish  well  once  or  twice 
with  this,  and  leave  it  in  a  tray  to  pickle  for  a  couple  of  days ;  wipe  and  dry  it,  stretch 
it  on  sticks,  and  hang  it  up  in  the  smoke  of  a  turf  or  wood  fire  io  dry.  If  less  smoking 
is  wished,  dry  it  partly  by  the  heat  of  a  fire  or  the  sun.  Kippered  salmon  is  eaten  boil- 
ed  and  just  warmed  through. 

4879.  Firman  haddocks  are  cured  at  Findhorn  (pronouneed  Finoan),  a  fishing  viQage 
near  to  Aberdeen  famous  for  this  fish,  which  are  eonsid^ed  veiy  delioate,  and  are  much 
used  at  breakfast  in  that  part  of  Scotland ;  they  are  split,  dried  for  a  day  or  two  in  the 
sun,  and  hung  up  for  a  few  days  on  wooden  spits  on  a  wide  chimney  filled  with  smoke 
from  a  fire  made  of  peat  and  sea^weed,  so  as  to  receive  a  very  slight  flaTOur.  These 
may  be  had  at  Billin^gato  in  London ;  but  great  care  must  he  employed  in  getting  them 
genuine.  An  imitaiton  of  the  Fiiman  haddock  is  eommonly  made  by  salting  them  for  a 
few  hours,  splitting  and  wetting  the  fish  with  pyroligneons  acid,  and  hanging  them  to  dry. 

4380.  Buccaning  meat  is  a  mode  of  preserving  it  practised  in  some  parts  of  the  West 
Indies,  and  which  was  employed  by  the  Caribs  before  their  conquest  by  the  Europeans. 
A  number  of  hunters  and  pirates,  existing  in  the  West  Indies  about  1630,  received  the 
name  of  *^  Buccaneers"  from  their  practising  this  mode  of  preserving  meat. 


Tha  fleali  ^rw  oat  into  |n«eM  of  tho  loncth  of  tke  un  «nd  nltod.    Next  day  ^e  pieew  wen  laid  wmb  • 
gntting,  or  Hurdle,  made  of  sticka,  called  a  bnccan,  and  placed  at  soma  he%bt  abore  the  ground.    A  flxe  of  wood 
waa  then  made  beloir,  and  a  thick  smoke  produced ;  the  meat  was  thus  partly  roasted,  i>artl^  dried,  and  also 
•nokad.    Latge  onaatitiea  need  to  be  cured  in  this  maimer  by  the  hantors,  and  the  meat  ia  said  to  haTe  a  par 
cicolarljr  agreeable  flavofajr. 

SSCT.  VI. ^PREBERVATIOW  OP   AmMAL  FOOD  BY   VINEGAR. 

4381.  The  antiseptic  property  of  vinegar  has  been  long  known ;  but  the  acid  nature  of 
vinegar  renders  it  improper  for  the  preservation  of  food  in  general,  and  it  is  only  em- 
ployed, combined  with  salt  and  spices,  in  some  substances  that  may  be  considered  among 
the  luxuries  rather  than  the  necessaries  of  life.  It  is  not  used  for  presernng  any  kmd  of 
butchers'  meat ;  and  only  a  few  kinds  offish  are  preserved  by  it  Its  chief  employment 
is  in  pickling  certain  fruits,  roots,  and  leaves  of  vegetables  employed  as  condiments  to 
improve  the  relish  of  several  kinds  of  food. 

4383.  The  principle  by  which  acids  preserve  animal  and  vegetable  substances  is  the 
property  which  they  have  of  coagulating  the  albumen  of  the  vegetable  or  animal  sub- 
stance, this  principle  being  peculiarly  susceptible  of  putrefaction. 

4383.  Salmon  isjnekltd  teilh  vinegar  in  the  following  manner :  The  $sh  ought  to  be 
perfectly  fresh,  and  in  good  condition.  It  must  be  eut  into  pieces  of  convenient  size,  but 
the  scales  are  not  to  be  taken  off*.  Make  a  strong  brine,  and  boil  the  fish  in  just  so  much 
as  will  cover  it,  with  some  whole  pepper  and  atlspioe,  but  take  care  not  to  over-boil. 
When  sufilciently  done,  lay  tlie  fish  on  a  slope  to  drain  ofiT  the  superfluous  liquor. 
When  quite  cold,  pack  it  up  close  in  kitts,  a  kind  of  small,  shallow  casks,  and  pour  over 
them  some  of  the  brine,  together  with  some  good  vinegar ;  let  this  stand  for  a  day ;  and 
then,  to  make  them  lie  close,  strike  the  sides  of  the  kitt  with  a  mallet,  and  pack  them 
down  as  close  as  possible ;  then  head  the  kitts.  Some  boil  in  the  liquor  bay  leaves,  fen- 
nel, and  tarragon.  The  kitts  should  not  be  opened  till  wanted  for  use ;  the  fish  will  keep 
alter  that  about  a  fortnight.  The  goodness  of  pickled  salmon  is  known  by  the  bright- 
ness of  the  scales,  and  their  adhering  fast  to  the  skin,  the  firmness  of  th^  flesh,  and  its 
fine  rose  colour.  If  stale,  or  beginning  to  spoil,  it  is  extremely  unwholesome,  and  alto- 
gether unfit  for  food. 

4384.  To  mtakt  Caveaehf  or  Pickled  Jfodltfret— Take  the  heads  off  the  fiah,  open  them,  and  take  oat  the  in 
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■Utti  pnieirhig  the  roM  naA  Urwn ;  tlieii  divide  Um  fiah  into  qwrton.    Prapera  »  aeaeoiiiBg  hr  nuznif  I 

ft  qftftxter  of  »  jMya&d  of  Mlt  with  two  ouncee  of  pepper,  half  a  dndim  of  neoei  ft  drachn  a  allmioe,  « 

Batneg  gnted ;  nib  well  this  into  the  fish,  and  thea  frjr  them  of  ft  fine  brown  with  olive  oil ;  dnin  them  drf 

OB  ft  hftir  sieve,  and  then  put  them  close  into  a  stone  jar,  which  must  bo  filled  up  with  vinegar ;  put  a  UtU*  • 

olive  oil  on  the  top,  and  secare  the  whtde  with  bladder.    Mackerel  maj  also  be  piekled  in  the  aame  way  at 

salmon. 

4385.  To  pickle  Oysters.— Tut  the  oysters  into  a  stew-pan,  with  their  liqnor,  over  tbe  fire  ;  do  not  let  thcas 
boil,  but  take  them  off  when  they  are  white  and  firm ;  remove  the  beards ;  strain  the  Uqnor,  and  put  it  with 
Awice  its  qoantitj  of  good  vinegar  into  a  stone  jar ;  to  this  may  be  added  some  mnshroom  ketchap,  sone  bagr 
leaves,  tarragon,  and  ahaUots.  Stew  the  whole  in  an  oven  fur  three  hours  ;  when  eold,  pot  then  into  a  jar, 
strewing  in  with  them  a  little  pounded  sunr,  some  pepper>coms,  allsjuce,  and  hay  leftves.  Fill  up  the  jar 
with  vinegar,  and  cork  and  secure  it  with  bmdfer. 

4380.  Mtteeels  md  Cockles  may  be  piekled  in  :he  same  manner,  and  the  spices  may  be  varied  according  to 


Sect.  VII. — v.  appbbt's  method  or  pbeskrtino  food. 

4387.  A  work  wasvuhlished  in  Paris  in  1810  by  M.  Appert,  entitled  **  The  Art  of  pre- 
serving all  Kinds  or  Animal  and  Vegetable  Substances."  The  methods  employed  by 
the  author  for  this  purpose  had  been  in  some  degree  anticipated  by  Mr.  Boyle  many  yeaxs 
ago,  and  have,  to  a  certain  extent,  even  been  practised  by  our  housewives  in  this  coun- 
try, at  least  with  respect  to  vegetables ;  yet  M.  Appert  does  not  appear  to  have  been 
acquainted  with  any  of  the  former  experiments,  which  had  never  been  followed  out  and 
reduced  to  practical  rules  ^  he  is  therefore  entitled  to  the  merit  of  the  invention,  which 
has  proved  of  great  utility,  and  has  afforded  the  most  complete  mode  of  preserving  meat 
in  the  best  condition,  which  has  been  of  late  eminently  useful  in  long  voyages  by  sea. 

4888.  M.  Appert  received  a  reward  of  12,000  francs  from  the  French  government,  and 
he  observes,  "That  before  that  time  two  principal  methods  had  been  employed  for  pre- 
serving food;  that  of  drying,  and  that  of«mingling,  in  greater  or  less  quantities,  some 
other  substance  for  the  purpose  of  impeding  fermentation  or  putrefaction.  By  the  first 
of  these  methods  we  obtain  smoked  and  hung  meat,  dried  fish,  fruits,  and  vegetables ; 
by  the  latter,  we  have  fruits  and  other  vegetable  substances  preserved  in  sugar,  picldes, 
salted  meat,  and  vegetables.  But  each  of  these  modes  has  its  peculiar  inconveniences. 
Diying  takes  away  the  odour,  changes  the  taste  of  the  juices,  and  hardens  the  fibrous 
or  pulpy  matter.  Sugar,  again,  from  the  etrength  of  its  own  flavour,  in  a  great  measure 
conceals  or  destroys  other  flavours,  particularly  where  we  wish  to  preserve  the  agreea- 
ble acidity  of  certain  fruits :  it  is  also  very  expensive.  Salt  communicates  an  unpleas- 
ant acerbity  to  substances,  hardens  the  animal  fibre,  and  renders  it  difficult  of  digeistiou. 
Vinegar  can  seldom  be  made  use  of,  except  in  certain  articles  for  seasoning." 

4889.  To  detcribe  the  principles  of  M.  Apperl's  nutkodj  we  must  observe  that  animal 
substances  are  more  liable  to  decompose,  or  spoil  (to  use  the  language  of  the  kitchen), 
than  v^tables,  and  hence  are  more  difficult  to  preserve.  Many  of  tbe  latter  can  he 
kept  quite  fresh  for  a  great  length  of  time  in  their  raw  state,  merely  by  sealing  them  in 
a  close  vessel,  and  filling  the  interstices  with  some  loose  substances  that  will  exclude 
nearly  all  the  air.  But  meat  cannot  be  preserved  raw  in  the  same  manner. .  If  raw 
meat  should  be  treated  in  this  way,  its  complete  change  would  be  much  retarded,  but  it 
would  not  be  preserved  long  in  a  condition  fit  for  fo<Ki.  When  meat  has  been  boiled, 
there  is  a  remarkable  difference ;  the  albumen  has  been  coagulated,  and,  as  this  is  the 
principle  where  the  putrefaction  first  commences,  cooked  meat  keeps  longer  than  raw ; 
but  it  does  not  by  this  alone  keep  any  great  length  of  time,  except  the  air  be  thoroughly 
eascluded.  Air  is  essential  to  the  process  of  putrefaction,  and  if  animal  or  vegetable 
substances  could  be  kept  wholly  out  of  contact  with  it,  no  change  could  take  place. 
But  it  is  not  sufficient  that  the  air  is  kept  from  the  external  part  of  these  substances ; 
that  in  the  interior  parts  is  sufficient  to  begin  the  fermentation.  Boiling  drives  out  this 
internal  air,  and  after  that,  if  the  substances  be  placed  in  a  vessel  entirely  emptied  of 
air,  their  preservation  wiU  be  secured.  M.  Appert*s  method,  accordingly,  consists  in 
appljring  heat  to  the  substances  to  be  preserved  so  as  to  coagulate  their  fermentable 
juices,  and  likewise  in  placuig  them  in  such  a  situation  that  they  shall  be  deprived  of 
the  contact  of  air.  Fabroni  and  Thenard  had  previously  observed  that  heat  destroyed 
the  fermenting  principle  in  grape  juice  and  fruits,  and  showed  that  they  might  thus  be 
preserved  for  a  long  time.  It  is  quite  essential  that  the  vessels  into  which  the  meat  is 
pat  should  be  plunged  for  some  time  into  boiling  water,  in  order  completely  to  drive  out 
the  air ;  for  Gay  Lussac  ascertained  that,  though  putrefaction  cannot  take  place  if  air 
be  thoroughly  excluded,  yet  the  smallest  quantity  of  oxygen  gas  present  is  sufficient  to 
produce  a  commencement  of  putrefaction,  and  after  the  process  has  commenced,  it  goes 
on,  whether  air  be  present  or  not. 

4390.  M.  Appert  says,  with  justice,  of  his  method,  "  That  the  great  advantage  of  it 

consists  principally  in  its  application  to  the  service  of  the  navy.    It  will  supply  fresh 

and  wholesome  provisions  for  vessels  on  long  voyages,  with  a  saving  of  more  than  fifty 

per  cent.    Mariners  will,  in  case  of  iUness,  be  famished  with  broth,  various  and  cooling 

beverages,  vegetables,  and  fruits :  in  a  word,  they  will  be  able  to  partake  of  a  number 

of  alimentary  and  medicinal  substances,  which  will  alone  be  sufficient  to  prevent  or 

cure  some  of  the  diseases  contracted  at  sea,  more  especiallv  the  worst  of  them  all»  tht 
scurvy." 
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pMse.  tmui  w  inoaor  ueoBBt  caamos,  BDnooca,  oornuK  joiCBi  ana  riBpovrnes.  Jbscix  oi  lane  ftitlClM  WM  0Q||> 
tained  in  ao  earthern  wsmI  hezmetically  sealed,  the  oork  being  futened  with  iron  wire,  end  pitched.  Ther 
had  been  preeoired  abore  eight  monthi.  On  examination,  the  pot>aa*fen  was  found  to  consist  of  a  tolenbly 
rich  jelly,  with  a  piece  of  beef  and  two  pieces  of  fowl  in  the  middle.  When  the  whole  was  warmed  with  ea|«, 
the  soup  was  found  good,  and  the  meat  was  very  tender,  and  of  an  agreeablA  flaTour.  The  oonsoromi  was  ex- 
cellent, and  qnite  fresh,  though  nrepared  fifteen  mouths.  The  milli  was  found  to  be  of  a  yellowish  colour,  re- 
sembling that  of  beestings  ;  thiexer,  as  well  as  sweeter,  and  more  savoury  than  ordinary  milk,  a  saperiority  it 
derived  from  the  concentration  it  had  undergone.  Milk  prepared  in  this  way  was  considered  nearly  equsi  to 
the  cream  sold  in  Paris ;  and  it  did  not  appear  to  sufler  from  uncorking  and  being  put  into  another  bottle.  The 
whey  had  all  the  tianspareoey  of  whey  recently  prepared,  and,  though  transferred  into  another  bottle,  did  not 
begin  to  lose  its  transparency  till  the  end  of  a  fortnight.  The  green  pease  and  beans  were  as  fresh  as  if  just 
gathered,  and  the  currant  and  raspberry  juice  had  preserred  their  aromatic  ilavour.  The  repofts  of  French 
naval  officers  completely  confirmed  the  e:q)ectations  which  M.  Appert  had  formed  respecting  the  suooess  of  this 
method  of  preserving  provisions. 

4392.  Soon  after  this  publiccUiont  a  patent  was  taken  out  in  tku  country  for  M.  Appert's 
discovery  by  Messrs.  Donkin  and  Co.,  and  they  succeeded  equally  in  accomplishing  the 
same  object.  Their  method,  which  is  nearly  the  same  as  that  of  M.  Appert,  is  the  fol- 
lowing : 

The  meat  to  be  preserved  is  flist  parboiled  or  somewhat  moA,  and  freed  from  the  bones.  It  is  then  put,  to 
gether  with  vegetables,  if  required,  into  tin  cases  or  canisters,  which  are  filled  quite  up  with  a  rich  gravy.  A 
tin  cover,  with  a  small  aperture,  is  then  carefully  fixed  on  by  solder ;  and,  while  the  veesel  is  perfectly  fuU,  it  is 
placed  in  boiling  water,  and  undergoes  the  remainder  of  the  cooking.  The  -small  hole  in  the  cover  is  completely 
cioeed  up  while  the  whole  is  yet  hot.  The  canister  with  iu  ingredients  is  now  allowed  to  cool,  in  consequence 
of  which  these  ooatract,  and  the  sidee  of  the  vessel  are  slightly  forced  inward  by  the  pressure  of  the  atmo- 
sphere, and  become  a  little  ooooave.  The  vessel  being  thus  hermetically  sealed,  and  all  access  of  air  prevent* 
•d,  it  maybe  sent  into  any  climate  without  fear  of  putrefaction,  and  the  most  delicate  food  of  one  country  be 
thus  eaten  in  its  original  perfectian  in  a  distant  region,  many  months,  or  even  years,  after  its  preparation. 

In  this  manner  may  all  xinds  of  alimentary  substances  be  preserved :  beef,  mutton,  veal,  and  poultry ;  fish 
and  game ;  soups,  broths,  and  vegetables ;  creams  and  custaros.  Of  a  quanuty  taken  by  Captain  Nash  to  In- 
dia, not  one  canister  was  spoiled,  and  one  which  he  brought  back  contained,  aRer  two  vears,  beef  in  the  high- 
est state  of  perfection  and  preservation,  and  after  having  been  carried  upward  of  S5,000  miles  in  the  wannest 
dimates.  This  method  has  been  adopted  by  the  commissioners  for  victualling  (he  nsvy,  who,  havukg  exaauned 
■ome  meat  so  preserved  for  four  years  during  voyages  in  the  Mediterranean  and  to  America,  found  it  as  sound, 
sweet,  and  fresh,  as  if  it  had  been  boiled  only  the  day  before. 

4399.  Captain  Hall  gives  his  testimony  as  follows:  **  I  can  answer  for  the  perfect  preservation  of  a  great 
number  of  cases  which  were  in  my  possession  during  the  voyage  to  China.  I  had  £88  worth,  and  not  one 
fidhire.  At  that  time  milk  was  preserved  in  bottlee  corked ;  but  tin  cases  have  been  substituted  with  very 
great  effect.  It  is  really  astonishing  how  excellent  the  milk  is ;  and,  indeed,  everything  preserved  in  this  way 
IS  good.  You  must,  on  examining  the  list  of  prices,  bear  in  mind  that  meat  thus  nrsserved  *aU  nothing,  nor 
drinks ;  it  is  not  apt  to  get  the  rot  or  to  die  ;  does  not  tumble  oveibraud,  nor  get  its  legs  broken,  or  its  flesh  torn 
off  its  bones  by  knocking  about  on  the  decks  of  a  ship  in  bad  weather ;  it  fedus  no  care  in  the  keeping ;  it  is 
always  ready ;  may  be  eaten  hot  or  cold ;  and  enables  you  to  toss  into  the  boat,  in  a  minute,  as  many  day^ 
cooked  provisions  as  yen  choose ;  it  is  not  exposed  to  the  vicissitudes  of  markets  ;  nor  is  it  scoufged  up  to  a 
monstrous  price  (as  at  St.  Helena)  because  there  is  no  alternative.  Besides  those  advantages,  it  enables  one 
to  indulge  in  a  number  of  luxuries  which  no  caro  or  expense  could  procure.** 

43M.  Conndrriiu-  <As  great  superioriiif  of  M.  Afperf*  nuthod  of  preserring  food  to  all  others  before  his  tisM. 
and  likewise  that  there  may  be  many  occasions  in  which  it  may  be  practised  with  great  advantage,  we  shall 
here  give  the  principal  directions  which  he  has  published,  taken  from  the  original  work,  in  which  there  art 
many  useful  practical  hints  connected  with  the  details  of  his  process.  The  use  of  tin  canisters  is  an  impxofe 
OMUt  by  Messrs.  Donkin ;  M.  Appert  has  employed  glass  and  earthen-wars  vessels.  Messrs.  Donkin  also  have 
taken  care  to  exclude  the  air  from  the  interior  of  the  vessels  as  mudi  as  possible,  by  leaving  a  small  aperture 
in  the  lid  of  the  canister,  throngh  which  the  expanded  air  eecapes  during  the  last  boiling,  rendering  the  insida 
nearly  a  vacuum,  a  droumetance  which  does  not  appear  to  have  occurred  to  M.  Appert.  As  his  methods,  how- 
ever, have  tather  more  simplidty,  and  though  less  perfect,  yet  appear  to  have  answered  in  general,  requiring 
BO  tin  canisters,  which  cannot  dways  be  so  easily  procured  as  tmttles  and  jars,  an  account  of  his  procaases 
shoald  be  generally  known. 

4395.  M,  Apptrt's  Method  of  preterving  hoiUd  Bffy  MutUuh  or  other  Afeo/.— The  meat  is  first  put  into  a 
pot  to  boil  in  the  ordinary  way ;  when  three  quarters  done,  half  the  meiU  is  taken  out,  and  the  other  hdf  is 
boUed  into  a  strong  broth,  which  is  strained,  and  part  put  into  a  boHle  to  be  preserved.  The  other  hdf  of  the 
■eat  is  put  into  another  botUe,  which  is  struck  sgdnst  a  cushion  on  a  table,  to  shake  down  the  matarials,  and 
the  bottle  is  filled  up  with  some  of  Uie  broth  that  had  been  made.  Both  bottles  an  then  securdv  corked,  and 
luted  in  the  manner  that  will  be  afterward  described,  and  they  are  placed  in  a  bdler  which  is  nlled  up  with 
odd  water  as  far  as  ths  rims  of  the  bottles  or  Jars.  A  lid  is  now  put  on  the  boiler,  and  firs  being  applied,  the 
water  is  made  to  bdl,  and  is  kept  np  at  that  heat  as  long  as  the  particular  substances  require  to  be  thofouffaly 
done,  when  the  fire  is  put  out ;  in  half  an  hour  ths  water  is  drawn  off  by  a  cock ;  in  another  hdf  an  hour  the 
lid  of  the  boiler  is  to  be  removed  ;  and  in  one  or  two  hours  more,  the  bottles  or  jars  may  bo  taken  out,  and 
placed  upon  shelves  in  a  cod  place. 

4S90.  We  ehaU  now  deaoribe  the  oMthods  whidk  he  taiployed  to  seonie  his  bottles  so  as  to  be  air-tight  pr»* 
▼iondy  to  their  being  placed  in  the  boiling  water,  as  mentioned  above.  As  the  complete  exdud«m  of  the  es 
temd  dr  from  his  botUes  is  essentid  to  the  success  of  the  process,  his  first  care  is  to  have  the  bottles  or  jan 
qnite  sound,  and  as  wide  mouthed  as  the  corks  would  diow.  He  employed  no  corks  but  those  of  the  very  first 
quality,  and  when  he  had  botklea  made  on  puipoae,  he  had  a  prqjeeting  ring  funned  on  the  inside  of  the  nedc, 
moTB  efibotually  to  compress  the  cork  and  make  it  tight.  The  corking  was  very  carefully  performed ;  the  bot- 
tles were  then  encloeed  in  coarse  linen  or  canvass  bags  to  preserve  them  from  being  broken.  When  he  employe 
•d  jars,  he  was  cfeliged  to  join  soveralpieces  of  cork  together  to  make  a  stopper  large  eaongh ;  and  ss  his  method 
was  ingenious,  we  shall  notice  it.  He  Idned  together  aeverd  pieces  of  cork  with  isinglass  glue  made  as  fol- 
lows :  Having  dissohrsd  four  drachma  of  wdl-be^n  isinglass  in  eight  ounces  of  water  over  the  firs,  he  filtered 
the  sdution  through  linen,  and  agwn  put  it  tm  Uie  firo  to  reduce  it  to  one  third  of  the  quantity.  He  then  added 
an  ounce  of  full  proof  brandy,  and  leil  the  whole  on  the  fin  till  it  was  reduced  to  thne  ounces.  When  he 
wanted  to  use  this  glue,  he  pnt  some  in  a  little  pot  over  live  coals,  warmed  the  pieces  of  cork,  and  applied  ths 
gUw  to  the  surfaces  with  a  bnuh ;  he  then  bound  the  pieces  together  virith  string,  and  lot  them  diy  in  tha  sum 
or  in  a  genUe  heat  for  a  fortnight,  when  he  cat  them  to  the  sias  of  his  jars.  Having  corked  his  ^an  or  bottiss, 
ho  then  covend  ^e  corks  and  edge  of  the  vessel  with  a  lute  made  of  quicklime  slacked  in  the  air,  end  beat  up 
with  skimmed  milk  cheeee  to  the  thickness  ef  paste  ;  this  hardens  very  rapidly,  and  withstends  the  heat  of 
bdling  water.  Lastly,  he  applied  strips  of  linen  to  this  paste,  and  bound  the  whole  down  vrith  two  wires  erossiaf 
each  other.    If  the  bottles  were  to  be  sent  to  a  distance,  he  enclosed  them  in  canvass  bags,  pitched  if  i 

60 


1 


786 


ON   THE   PRESERVATION   OF   FOOD. 


4M7.  In  thii  mABii«v  a  cremt  varietj  of  diihea  are  preserred,  ao  m  to  bo  mqC  to  diatant  plaeea,  at  rood  M 
baaf,  Bttttoa,  fowla  roaatad  and  frjcaiaaad,  700119  putridg««  roaated,  aalt,  carp,  pike,  awaatbraad,  mi 


onions,  batter,  anchoriat.  In  a^ort,  the  resolt  of-tbeae  experimenta  ahovra  that  in  thta  .raannar  all  aauHl  pr»> 
ductiona  may  be  praaerred  for  one,  or  eTen  two  yaan.  Bat  aooM  aubatancea,  a«  broth,  jalUaa,  Ac,  ^^bew 
mndh  boilini^ ;  ocher  snbit&neea  will  be  spoiled  br  beiiw  boiled  too  hmg. 

4SQ&  Omiet  an  pretervtd  in  a  manner  neany  aimuar.  M.  Appert  direeta  that  gnrr  ahoqld  be  made  it 
Che  proportion  of  two  ponnds  of  good  meat  and  poultry  to  one  quart  of  water ;  and  the  beat  piaeaa  are  to  bs 
taken  oat  when  one  qoarter  dressed.  The  gravy  is  then  to  be  atnined  and  aoflbred  to  oool,  utar  which  it  u 
to  be  bottled,  corked,  Inted,  and  tied  as  directed  above,  and  placed  in  the  boiler.  Hue  boiling  ahonld  be  ean- 
tinued  for  two  hours  before  the  bottles  with  gravy  are  properljr  prepared.  The  meat  and  poultry  that  was 
^en  oat  may  be  prepared  in  other  bottles  in  the  manner  deaonbad  above  for  meat. 

4309.  Blood  9uty  be  pruened  for  the  oae  of  refiners,  or  for  any  other  pnrpoee,  by  pnfetiiig  it  into  bottlea  with 
vary  narrow  months  without  boiling ;  they  must  be  fUled  to  within  an  inch  of  the  top,  and  then  haTc  a  amall 
ooantity  of  olive  oil  jwured  in  to  the  depth  of  an  inch,  and  than  corked  thoroughly  to  exolnde  the  air.  Blood 
naa  been  ke0t  in  this  manner  freah  for  two  years.  M.  Appert's  method  of  preasirving  vegetnblea  will  be  da- 
aeribed  in  Chap.  IV.,  Sect.  III. 

4400.  M.  ApotrVt  Method  ofprewrving  Eggs.— Th9  eggs  are  put  into  a  jar  with  raspings  of  bfead,  or  bran, 
tojptevent  braaung ;  the  jar,  corked  and  luted,  is  put  into  a  suitable  vaasel  with  water  heatad  to  90fP  Fahr.,  or 
1S^  under  boiling.  The  veaael  with  waterboing  taken  off  the  fire,  the  water  ia  allowed  to  cool  till  the  fingar 
can  be  borne  in  it.    The  eggs  are  then  taken  oat,  and  they  will  keep  fraah  for  six  mtrntha. 

4401.  M.  Apperfs  MetKoi  ofpmervvtg  Mitt.-— Freah  milk  waa  redvoed  by  boiling  to  one  half,  and  benlm 
up  with  the  rolka  of  eggs  in  the  proportion  of  eight  eggs  to  every  ten  and  a  half  quarts  of  milk.  The  whole  ia 
then  again  placed  upon  the  fire  for  half  an  hour,  daring  which  time  it  is  to  be  dammed  frequently ;  it  n  then 
to  be  strained,  bottled,  and  treated  in  the  waCaHwth  for  two  hours.  This  milk  kept  for  two  years,  and  if 
ehumed,  wonld  afford  good  butter.  Oremm  is  prettrvod  by  boiliag  it  down  from  Ave  meaauvaa  to  fear ;  it  ia 
than  cooled  and  akimmad,  pat  into  bottba,  cooed,  luted,  and  traced  in  the  watai^bath  botling  for  an  * 
This  cream  will  heap  two  yean. 

4408.  Jfony  artick*  of  prontumt  prepared  «»  Jf.  App&rfie  m^rnier  may  now  be  had  in  Lomdoa.  Thai 
be  carried  fresh  to  the  East  and  West  indiea,  and  are  aztramaly  cooTamant  for  pleaaore  TOOhta,  cabin 
dfc  Tartla  aoup  may  be  had  in  London  praaarvad  in  Uiia  way,  in  quarts,  three  pinta,  half  gallnn,  and  gaOan 
canisters,  at  the  price  of  19«t  M.  per  quart,  which  is  found  mora  eonvanient  on  aooM  oocaaiona  than  puahaaiBg 
the  turtle.    Wa  aobjoin  a  liat  with  the  usual  prioaa,  which  iadoda  the  tin 
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List  of  Provisions  p-cserved  by  M.  Appert^s  Method,  to  he  purchased  in  Ijondon. 


par  lb. 


(( 
II 
il 
il 
i< 
«( 


MeiUe. 

Soupa  and  boulli    . 
Bowsdofbaef    .    . 
Roaated  beef     .    .    . 
Boiled  beef    .... 
A-larmode  beef .    .    . 
Ifntton,  roaated     .    . 

"       boiled  .    .    . 

'*       andgraenpeasa 

Meat  in  ematt  Catte 

8oQp  and  bouiUi  for  quarts, ) 

Mr  doz. { 

A-U-mode  beef .    .    .  par  lb. 
Ragout  of  mutton  . 
^       "  veal  .    . 
Hpdc  turtle    .    .    . 

PcaUry, 

rat  of  fowla      .    .  per  lb. 
«  tttikey   .    .      ♦« 
•^gooee      .    .      " 

.    .   .  parlh. 


»,d. 
1  9 


1 
9 
1 
1 
S 
1 
9 


MO 


II 
II 
II 


34 

87 

S7 
97 


9 
t 


f 


Stewed  eels,  par  lb.     .    . 
Oysters,  half  pinta,  par  oaaa 

"        pinta     .    .      " 
Lobaters   for   fiali    afuca,  { 
quarter  pints   .    .    .    .  ( 
Ditto,  halfpinta 9 

Vegetabie*. 

Carrots,  plain     .  per  lb. 
Carrots  and  gravy 
Parsnips      .    .    . 
Beet  root    .    .    . 
Vegetnblea  for  table  service  . 
Green  pcaaa  and  gravy,  pinta 

quarts 


"t 


SO 
1  0 


II 
u 
II 


0 

1 
1 
1 
1 

9 


«i 


II 


ti 


It 


Saga  an4  onion  with  gravy, ) 
per  doz.  ( 
do.  for  duoks  and  pork  " 


30 
19  0 
940 


Vagauhla 


900 
360 


Carrot  soups,  pinta,  per  dos. 

qnaru    **     " 
ConcaDtraled  gravy,  pints,  i 
per  doc  I 
quazta  **    ** 

Oz>tail  aoap 

Portable  aoap,  beef,  per  ease 
Ditto,  beef  and  mutton 
Ditu»,  beef  and  veal 
Tartla  aoop    .    .    . 

Mock  turtle  da 9  0 

Portable  aonp  and  beef-taa  ^ 
in  akins  tor  immediate  5     9  0 


u 


16  6 

90  0 
I  0 
4  0 
4  6 
60 

10  0 


MUk, 


Half  pinta,  par  dos. 
Pinta  .    ,   "    "    . 
Cream,  half  pinta    . 

"      pinia  .    .    . 
Cuatanla,  half  pinta 

**        pinta  .    • 


80 
ItO 

14  6 
960 
14  6 
960 


Soups. 

soups,    pinta, ) 
perdoo.  i 
9  3  quarts  **     ** 

4403.  With  reepeet  to  the  mode  offiaalkf  eoohiitg  the  various  substaaces  so  preserved,  there  is  little  to  be  asid : 
the  dilforent  dishes  of  meat  and  sonpa,  being  already  cooked,  require  only  to  be  warmed  up ;  and  a  variety  el 
jellies  and  similar  preparations  that  may  be  preeerved  in  this  way  will  be  exceedingly  convenient  to  the  cook 
fof  aaucaa  and  making  up  diahea.    The  milk  and  ciaam  may  be  uaed  for  deasertf. 

SkCT.  VIII. — PRSBBETATIOtf  OV  UBAT  BY  POTTIHO. 

4404.  What  is  termed  potted  meat  consists  of  cooked  animal  substaneos  redaced  to  a 
polp  by  beating  them  in  a  mortar,  and  having  some  salt  and  spices  incorporated  with 
them.  This  palp  is  afterward  put  into  jars,  and  preserved  from  the  air  by  having  a  thick 
coat  of  melted  butter  or  lard  poured  over  it.  Lean  meat  is  best  for  this  purpose.  Pot- 
ted meat  is  used  more  as  an  agreeable  and  occasional  refreshment  than  as  ordinary  food. 

4405.  The  foUomng  is  the  usual  method  0/  potting  beef:  Take  three  or  four  pounds,  or 
any  smaller  quantity,  of  lean  beef,  free  llrom  sinews,  and  rob  them  well  with  a  mixture 
made  of  a  handful  of  salt,  one  ounce  of  saltpetre,  and  one  ounce  of  coarse  sugar ;  let  the 
meat  lie  in  the  salt  for  two  days,  turning  and  rubbing  it  twice  a  day.  Put  it  into  a  stone 
jar,  with  a  little  beef  gravy,  and  cover  it  with  a  paste  to  keep  it  close.  Bake  it  for  sev- 
eral hours  in  a  very  slow  oven  till  the  meat  is  tender ;  then  pour  off  the  gravy,  which 
should  be  in  very  small  quantity,  or  the  juice  of  the  meat  will  be  lost ;  pound  the  meat, 
when  cold,  in  a  marble  mortar  till  it  is  reduced  to  a  smooth  paste,  adding,  by  degrees,  a 
little  fresh  butter  melted.  Season  it,  as  you  proceed,  with  pepper,  allspice,  notpuig, 
ponnded  mace  and  cloves,  or  such  of  these  spices  as  are  thought  agreeable.  Some  fla- 
vour with  ^nchovj,  l^m,  shallots,  mustard,  wine,  flavoured  vinegar,  ragout  powdoti 
oarry  powder,  dto.,  according  to  taste.  When  it  is  thoroughly  beaten  and  mingtod  to- 
cher, press  it  closely  into  small  shallow  pots,  nearly  full,  and  iQl  them  up  wim  a  ♦syoT 

t  quarter  of  an  inch  thick,  of  clarified  butter,  and  tie  them  ovor  with  «  bUid4or»  or  shoo 
Tndta  rubber.    Thev  should  be  kept  in  a  oool  place. 
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Any  Other  meat  may  be  potted  in  a  similar  way,  a^  ham,  veal,  game,  or  pouitry  of 
any  kind;  iish  also;  char  is  often  potted;  also  quails;  shell-fish,  as  lobsters,  shrimps, 
prawns,  or  crabs,  may  be  preserved  by  the  same  process'.  It  is  essential  that  fish 
should  be  potted  perfectly  fresh,  or  as  soon  as  they  have  been  boiled,  otherwise  they 
lose  their  flavour.  When  made  for  sale,  they  have  usually  too  much  seasoning ;  tliis  is 
done  that  they  may  keep  till  sold ;  but  it  overpowers  and  destroys  their  flavour. 

Some  persons  prefer,  instead  of  salting  the  beef  as  directed  above,  which  as  apt  to 
make  it  hard  and  less  digestible,  pounding  it  when  raw  with  an  equal  quantity  of  fat 
bacon,  adding  the  herbs  and  spices,  together  with  a  few  grains  of  saltpetre.  It  is  then 
pressed  into  pots  and  baked,  and,  when  cold,  covered  with  clarified  butter. 

4-106.  Beef  potted  to  taste  tike  Venison. — This  it  made  of  the  flank  of  beef,  the  inside  skin  jof  ivhich  must  be 
palled  off,  end  the  meat  slashed  aerost,  especiallj  in  the  thickest  parts.  It  mutt  lie  for  dz  houn  in  pamp- 
water.  It  mast  then  be  sailed  with  saltpetre  of  the  balk  of  an  tggt  mixed  with  two  pounds  of  common  salt. 
White  wine  rinegar  is  to  be  qirinklod  upon  it,  and  it  must  lie  for  three  or  four  days,  turmng  it  once  a  day.  The 
brine  is  then  to  be  washed  awaj  with  dfiret.  The  seasoning  must  eonsist  ofdoves,  mace,  nutmeg,  white  and 
Jamaiea  pepper ;  a  quarter  of  an  ounce  of  each,  beaten  together  with  savtwr,  th^e,  sage,  and  the  rind  of  a 
lemon,  ahredded  together,  and  then  well  rubbed  into  the  euts,  slashes,  and  insides.  It  must  be  afterward 
bound  vnth  tape,  the  claret  poured  oyer  it.  the  skins  laid  upon  it,  and  baked  in  a  long  pot. 

4407.  Potted  vecU  may  be  prepared  as  follows :  Tkko  cold  fillet  of  Teal ;  cut  off  the  outside,  and  pound  it  with 
fresh  batter,  and  a  little  mace  and  white  pepper ;  then  pot  it,  and  ooYer  the  surface  with  clari^ed  batter. 

Or^  take  one  pound  of  undressed  lean  veal,  and  put  it  into  a  stew-pan  with  two  ounces  <of  butter,  the  juiee 
of  a  lemon,  and  a  small  quantity  of  the  gnUed  peel,  with  some  mace,  salt,  pepper,  mushroom  powder,  and 
some  parsley,  chyme,  savory,  and  two  shallots.  Stew  these  togethei  for  ten  minutes  or  a  quarter  of  an  hour ; 
have  ready  a  pound  of  the  mellow  part  of  a  boiled  piokled  tongUe  and  half  a  ponnd  of  fresh  butter ;  cut  the 
tongue  and  Teal  smaU,  and  pound  them  together ;  then  mix  the  whole  more  oompletely  together  with  the  yolks 
of  two  eggs  well  beaten.  Press  the  mass  into  shallow  pots ;  paper  them  and  bake  them  in  a  moderate  oren 
for  twenty  minutes ;  when  cold,  pour  OTer  the  surface  clarified  butter. 

4406.  Potted  Birds.— jMrkM,  wheateara,  or  partridges  may  be  potted ;  and  in  this  state  they  will  keep  a 
considerable  time.  Take  any  of  these  birds  that  are  perfectly  fresh,  as  the  least  taint  will  spoil  all  the  mate- 
rials. When  they  are  emptied,  season  them  inside  with  allspice  DowdereJ,  black  pepper,  and  some  salt.  Press 
them  flat,  and  stew  them  for  half  an  hour  in  a  liquor  composed  oi  two  ounces  of  fresn  butter,  a  gill  of  i^erry,  a 
table- spoonful  of  essence  of  anchovy,  with  powdered  cloves,  mace,  nutmeg,  allspice,  and  black  pepper.  After 
they  haTe  been  stevired,  let  them  be  put  in  a  slow  oven  to  dry  ;  when  their  moisture  is  suflBcientfy  eihaled,  put 
them  into  pots  and  press  them  down  ;  All  up  the  vacuities,  and  cover  them  with  clarified  butter.  The  liqnor 
in  which  tney  have  been  stewed  may  be  employed  for  the  following  preparation.  ' 

4409.  Potted  Lobster.— 'Boil  a  couple  of  hen  lobtfters  for  a  quarter  of  an  hour  with  plenty  of  salt ;  take  out 
the  meat  from  the  shell,  but  do  not  employ  the  soft  part  of  the  body,  and  reserve  the  spavm ;  stew  the  meat 
for  half  an  hour  With  a  large  glassful  or  wnite  wine,  a  table*spoonfal  of  essence  of  anchovies,  some  powdered 
•{noes,  as  cloves,  maoe,  nutmeg,  and  black  pepper.  When  done,  take  out  the  pieces  of  lobster,  which  pound 
with  Uie  spawn  in  a  mortar,  ani  let  the  liquor  in  which  it  has  been  stewed  be  reduced  to  a  third ;  to  this  add 
a  quarter  of  a  pound  of  fresh  batter  previously  oiled,  and  mix  them  well  together.  Pour  this  to  the  pounded 
lobster,  and,  when  properly  incorporated,  press  it  into  shallow  preserving  pots,  and  cover  it  with  clarified  < 
butter.  This  is  an  excellent  substitute  for  lobster  aauoe ;  in  the  same  maimer,  yon  ipay  pot  shrimp  and  cray 
flah,  or  prawns. 

4410.  Potted  Shrimps.— When  boiled  and  shelled,  season  them  with  salt,  pe})por,  mace,  and  a  small  portion 
of  cloves ;  press  them  down  in  a  jar,  and  bake  them  iu  a  slow  oven  for  ten  minutas ;  when  cold,  cover  them 
with  clarifiad  battar. 

4411.  8au$age*  are  made  aB  a  convenient  method  of  preaerving  many  kinds  of  meat 
that  it  would  tw  difficult  to  keep  long  in  any  other  mode.  The  principle  of  making  all 
sausages  is  simply  chopping  fine  or  pounding  the  particular  kind  of  meat  employed,  sea- 
Boning  it  with  spices,  and  herbs  of  variouB  kinds,  bread  crumbs  and  eggs,  salt,  or  mus- 
tard, or  any  of  them,  mixed  in  such  proportions  as  are  agreeable ;  then  the  wh(^  is  en- 
closed in  portions  of  the  prepared  intestines  of  a  hog,  sheep,  or  calf,  yery  well  washed 
and  scraped  till  thoroughly  clean.  The  herbs  employed  are  some  of  the  following :  on- 
ions, shallots,  sage,  thyme,  lee)c  garlic,  maijoram,  paisley,  dtc.  For  some  kinds  of  sau- 
8age0,  besides  meat,  anchoTies,  oysters,  and  red  herrings  are  added.  The  blood  of  y^- 
rious  animals,  ta  the  ox,  hog,  goose,  &.o.,  are  used  in  this  way,  ipixed  with. oatmeal, 
crumbs  of  bread,  and  seasoning  of  yarioub  kinds.  The  Germans  are  fan^ous  for  their 
preparation  of  sausages,  in  which  smoked  meat  is  generally  used. 

Machinery  is  now  employed  fbr  the  preparation  of  sausage-meat  on  ^  large  scale ;  btyt 
as,  in  the  case  of  manu&ctnred  sausages,  the  consumer  his  no  niethcfd  of  ascertaining 
the  quality  of  the  ingredients,  he  should  be  cantipiis  in  their  use,  as  it  is  veil  known  thai 
meat  Teiy  improper  as  food  can  be  used  in  this  way. 

4419.  TiufoOomng  preserved  meats  are  to  he  had  in  the  London  shops : 


York,  Westmoreland,  Westphalia, 

and  Bayonne  hams. 
Mutton  hams. 

Bussia  ox  and  reindeer  tongues. 
lfeat,am<died,  and  pickled  tongues. 
WeMi  dried  salmon. 
Scotch  kippered  salmon. 
I'indhoni  haddocks. 
Dutch    herring*    and    Yarmouth 

bloaters. 


Gorgona  anohovies  and  anchovy 

paste. 
Hambroagh  smoked  hwa^  beef. 
Strasbourg  bacon. 
Potted  beef. 
Potted  ham. 
Potted  gaine. 
Potted  shrimps. 
Potted  red  herrings. 
Potted  char. 


Marinate  herrings. 

]?M'»9  PifthV,  fdr  mUdnt  geSk 

dtc. 
RuMan  caviare, 
fiologna  sausages 
ModAU*  itufagei. 
German  sausaves, 
Sancissons  4' Aries. 
Saucis^tts  de  Lyons. 


SXCT.  IX. PBBSBRViTXON  OF  BITTTES. 

4413.  Sutter,  like  the  other  mild  and  fat  oiis,  i^  liable  to  the  change  called  ranciduv, 
which,  from  the  experiments  of  Parmentier,  appears  to  proceed  rroiga  the  coagulable  al* 
buminons  or  cheesy  matter  that  is  mixed  with  it ;  and  probably  the  water,  which  is  sel- 
dom quite  separated  from  it^  assists  in  the  change.    Butter  not  well  freed  from  the  mflk 


788  ON  THE  PRESERVATION  OP  FOOD. 

becomes  rancid  more  readily  than  that  which  has  been  completely  deprived  of  it.  By 
the  application  of  salt,  the  rancidity  of  butter  is,  in  a  great  degree,  prevented  for  some 
time  ;  but  if  the  butter  be  melted  and  deprived  of  its  albuminous  part,  it  may  be  kept 
much  longer. 

T%€  common  method  of  preserving  butter  is  by  salting  it  more  or  less.  Salt,  in  the  pro- 
portion of  one  or  two  ounces  to  the  pound,  according  as  it  is  required  to  be  kept  for  a 
shorter  or  longer  time,  is  worked  up  into  the  butter  till  they  are  thoroughly  incorporated. 

4414.  Dr.  Anderson^  in  kia  "  Recreations"  has  recommended  another  method  of  curing 
butter^  by  which,  he  says,  with  proper  care,  it  may  be  kept  for  years  in  this  climate,  or 
carried  to  the  East  Indies,  if  packed  so  as  not  to  melt. 

**  Mix  two  poita  of  the  beit  mU,  one  of  «agmr,  aad  one  of  saltpetre,  and  beat  -ihem  into  n  fine  powder ;  one 
oance  of  this  prepnratioa  is  sofBcient  for  a  pound  of  butter.  This  should  be  thoroughly  mixed  with  the  batter 
as  soon  as  it  is  separated  from  the  whey,  and  it  should  then  be  put  into  a  clean  cask.  It  should  be  packed 
Terj  well  down,  to  exclude  the  air  thononghlir ;  the  top  should  be  covered  with  a  sprinkling  of  salt,  and  meliad 
butter  poured  orer  it,  to  fill  up  eveiy  crsTice  before  the  cover  is  fixed  do^fm.  Butter  cured  in  this  manner  does 
not  taste  well  till  it  hss  stood  at  least  a  fortnight  altar  being  salted ;  but  after  that  time  it  has  a  xidk,  marrowy 
taste  that  no  other  butter  ever  aaiaires,  and  tastes  so  litue  salt  that  one  would  imagine  it  would  not  keep." 
Dr.  Anderson  has  seen  it  perfectly  sound  aad  sweet,  when  two  yean  old,  in  this  climate. 

4415.  When  butter  is  to  be  exposed  to  the  heat  of  a  warm  climate,  it  requires,  in  order  to 
make  it  keep,  to  be  clarified  before  it  is  salted  and  packed  up.  To  do  this,  put  it  iilito  an 
iron  vessel,  and  suspend  that  in  another  iron  vessel,  containing  water  in  the  manner  that 
chemists  make  a  water-bath,  or  like  a  cabinet-maker's  ^ue-pot.  Put  the  whole  over 
the  fire  till  the  butter  is  melted.  By  continuing  the  heat  some  time  about  196^,  the  al- 
bumen or  cheesy  matter  will  coagulate  and  setUe  to  th.e  bottom,  leaving  the  butter  purs 
and  transparent  like  oil.  When  it  is  nearly  cold,  take  the  pure  butter  off  from  the  dregs 
that  have  settled ;  let  it  get  cold  and  solid,  and  salt  and  pack  it  up  in  the  same  manner 
as  ordinary  butter.  The  use  of  the  double  vessel  is  to  prevent  the  butter  from  burning, 
which  would  give  it  a  disagreeable  empyreumatic  taste.  This  purified  butter  will  he 
somewhat  paler  than  before,  and  of  a  firmer  consistence ;  if  put  into  close  vessels,  and 
in  a  cool  place,  it  will  keep  for  some  months  without  salt. 

This,  aooording  to  M.  Tlipnard,  is  also  the  method  employed  by  the  Tkrtan  to  preserve  their  butter ;  aad  he 
states  that  if,  when  used,  it  be  bMten  up  with  one  sixth  of  cheeee,  it  will  have  much  the  flavour  of  fieah  buttor. 
The  bad  flavour  of  randd  butter  nay,  aooosdiog  to  this  chemist,  be  removed  almoat  entirely  by  similar  melt- 
ings and  coolings. 

4416.  When  a  barrel  of  salt  butter  is  opened^  and  consumed  slowly,  the  surface  of  the 
butter  should  be  kept  covered  with  strong  brine. 

4417.  Butter  may  be  preserved  without  saU^  by  incorporating  it  with  honey  in  the  pro- 
portion of  an  ounce  to  a  pound  of  butter.  This  has  an  agreeable  taste,  will  keep  for 
years,  and  might  be  useful  on  long  voyages ;  but  as  the  proportion  of  honey  is  consider- 
able, it  may  not  agree  with  some  constitutions. 

4418.  The  salt  butter  of  Holland  is  superior  to  that  of  every  other  country.  It  forma 
about  three  fourths  of  all  the  foreign  butter  we  import :  Keil  butter,  when  it  can  be  had 
genuine,  is  exoellent. 

Irish  butter  is  inferior  to  that  of  Britain ;  chiefly,  it  is  said,  owing  to  want  of  care  id 
its  manufacture. 

Sect.  X. — pkbskbvation  or  eqos. 

4419.  However  compact  and  close  the  shell  of  an  egg  may  appear,  it  is  neveitheieea 
perforated  with  a  multitude  of  small  pores,  too  minute  to  be  seen  by  the  unassisted  eye. 
The  effect  of  these,  however,  is  evident,  by  the  daily  decrease  of  the  moisture  of  the  egg, 
through  evaporation,  and  the  air  taking  its  place,  which  operates  in  efibcting  its  altera- 
tion. From  the  time  of  its  being  laid,  when  the  egg  is  quite  full,  a  fluid  is  constantly 
perspiring  through  the  perforations  of  the  shell,  which  occasions  its  decay ;  and  this 
proceeds  more  rapidly  in  warm  than  in  cold  weather.  Although  an  egg  quite  fresh  is 
proverbially  "full,'*  yet  in  all  stale  eggs  there  is  some  vacancy,  which  is  in  proportion 
to  the  loss  they  have  sustained  through  evaporation.  If  the  end  of  a  fresh  egg  be  applied 
to  the  tongue,  it  feels  cold ;  but  that  of  a  stale  egg  feels  warm,  because  the  white  of  the 
former  being  in  contact  with  the  shell,  abstracts  the  heat  from  the  tongue  more  rapidly 
than  the  air  bubble  in  the  latter. 

4420.  To  preserve  eggs  comedy  fresh,  therefore,  this  transpiration  must  be  stopped, 
and  the  eggs  kept  fulL  Any  kind  of  yamish  will  answer  this  purpose,  but  the  most  con- 
venient substance  is  mutton  suet,  or  a  mixture  of  that  and  beef  suet  This  is  nibbed 
over  the  eggs ;  the  most  effectual  method  is  to  dip  the  eggs  into  this,  melted  in  a  pip- 
kin ;  olive  oil  will  also  answer.  They  should  be  afterward  wiped,  to  take  off  the  su- 
perfluous fat  or  oil,  which  might  become  rancid,  for  all  that  is  wanted  is  to  stop  up  the 
pores.  After  this  anointing,  the  eggs  should  be  set  on  end,  with  the  small  end  upper- 
most, wedged  close  together,  one  layer  over  another,  in  bran,  the  containing  box  being 
elosely  covered  up.  Laid  upon  the  side,  the  yolk  will  adhere  to  the  shell.  They  thus 
come  into  use,  at  the  end  of  a  considerable  time,  in  a  state  almost  equal  to  new-laid  eggs. 
They  should  be  done  over  with  the  suet  as  soon  as  possible  after  they  are  laid.  Some 
cover  i:irm  with  a  solution  of  gum  Arabic,  which  is  ^referable  to  fat.    Eggs  are  some* 
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t%j  :imes  packed  in  bran,  meal  of  any  kind,  wood  ashes,  salt,  or  charcoal  powder ;  but  these 

i^  substances  are  Dot  nearly  so  efiectaal  alone  as  when  the  eggs  are  first  done  OTer  with 

rj  ^he  above  mentioned  substances,  as  they  can  have  but  a  slight  influence  in  preventing 

(he  transpiration  we  have  mentioned.  Eggs  should  never  be  suffered  to  continue  in  the 
nest  above  a  day,  since  the  warmth  which  they  receive  in  it  from  the  hen  is  inimical  to 
their  keeping.  It  should  be  observed,  that  on  the  third  day  afler  the  hen  begins  to  sit 
on  her  eggs  to  hatch  them,  they  are  rendered  unfit  for  use. 

4431.  From  mt  experiment  of  Xcaiamir,  it  appean  that  cutting  off  the  aceaw  of  air  to  th«  embryo  in  the  egg 
does  not  kiU,  or  preTont  it  being  hatched,  bat,  on  the'  contrary,  presenrea  it  alire  for  a  moch  longer  period  than 
if  it  had  not  been  treated  in  thi«  manner.  He  corerad  egga  orer  with  apirit  Tamiah,  and  fonnd  them  oapiMa 
c^  I»t)docing  chickraa  after  two  yeara,  when  the  Tarnish  was  carefaUy  remored. 

4422.  It  it  said  that  the  dealers  in  eggs  immerse  them  for  a  moment  in  oil  of  vitriol  di- 
luted with  water,  as  a  means  of  preservation.  This  is  not  improbable,  for  the  acid  would 
dissolve  a  little  of  the  calcareous  matter  of  the  shell,  forming  with  it  a  sulphate  of  lime, 
which  would  be  deposited  and  fill  up  the  pores. 

Another  mode  of  preserving  eggs  is  to  plunge  them  for  five  minutes  in  water  heated  to 
140° ;  they  are  then  taken  out,  oiled  or  rubbed  with  suet,  and  packed  in  sawdust  or 
charcoal  powder ;  they  will  keep  thus  for  a  year  ox  two.  Some  boil  them  for  one  min- 
ute, which  preserves  them  a  long  time,  probably  by  coagulating  the  portion  of  the  al- 
bumen next  to  the  shell.  If  bofled  hard,  they  will  keep  many  weeks  without  other 
preparation. 

Eggs,  are  very  liable  to  absorb  the  flavour  of  any  substance  they  are  kept  in  contact  with* 
and  therefore  care  should  be  taken  not  to  pack  them  in  anything  that  might  communi- 
cate a  flavour ;  mahogany  shavings  will  impart  to  them  a  peculiarly  disagreeable  taste ; 
and  musty  straw  will  likewise  give  them  an  unpleasant  flavour. 

Sect.  XI. — PBESEKVATioif  of  milk. 

The  changes  to  which  milk  is  liable  have  been  described  in  Book  VIL,  Chap.  IV.  It 
is  well  known  that  it  will  not  remain  fresh  for  many  hours  in  warm  weather ;  the  prin- 
cipal care  must  therefore  be  to  keep  it  in  as  cool  a  place  as  possible ;  stone  shelves  are 
preferable  to  wood ;  and  a  room  connected  with  an  ice-house  is  particularly  convenient 
The  milkmen  of  Paris,  to  prevent  their  milk  from  turning  sour,  sometimes  use  a  little 
subcarbonate  of  soda,  which  unites  with  the  acid  as  it  forms ;  provided  too  much  soda 
is  not  employed,  this  will  have  no  injurious  eflfect ;  a  little  calcined  magnesia  will  an- 
swer  the  same  purpose. 

Milk  boiled  toilh  sugar  will  keep  some  time. 

4423.  Cream  may  be  preserved  for  several  weeks,  or  even  months,  in  the  following 
manner :  Dissolve  in  water  an  equal  weight  of  white  sugar  with  cream  you  wish  tc 
preserve,  using  only  so  much  water  as  just  to  melt  the  sugar  and  make  a  rich  sirup, 
boil  this,  and  while  hot,  add  the  cream,  stirring  them  well  together.  When  cold,  put 
this  into  a  bottle  and  cork  it  well. 

4424.  M.  Appert's  method^  already  described,  appears  to  be  a  perfect  and  simple  method 
of  preserving  milk  and  cream  without  sugar,  and  that  even  in  long  voyages. 

44Sft.  A.  mtthod  of  freterving  wttik  for  use  for  any  length  of  time  has  been  invented  by  M.  DirchoflT,  a  Ros- 
•ian  chemist.  New  milk  is  sIowIy  eraporatod  orer  the  fire  nntil  it  is  radaced  to  a  solid  sobstanoe  ;  this  ii 
gtowdered  and  put  into  a  bottle,  which  is  accurately  sealed  with  wax.  When  it  is  required  to  qm  it  as  milk, 
some  of  the  powder  is  pat  in  a  proper  quantity  of  water,  and  it  has  then  all  the  properties,  as  well  as  the  taate 
of  milk. 


CHAPTER  XIII. 


PBBSIBVATIOtf  OF  FBUIT  AND  VBOETADLBB. 

4426.  General  Remarks.— Trom  the  nature  of  vegetable  substances,  and  chiefly  from 
their  not  passing  so  rapidly  into  the  putrefactive  state  as  animal  bodies,  the  mode  of 
preserving  them  is  somewhat  diflferent,  although  the  general  principles  are  the  same. 
All  the  means  of  preservation  are  put  in  practice  occasionally  for  Aruits  and  the  various 
parts  of  vegetables,  according  to  the  nature  of  the  species,  the  climate,  the  uses  to 
which  they  are  applied,  6cc.  Some  are  dried,  as  nuts,  raisins,  sweet  herbs,  dtc. ;  others 
are  preserved  by  means  of  sugar,  such  as  many  fruits  whose  delicate  juices  would  be 
lost  by  drying ;  some  are  preserved  by  means  of  vinegar,  chiefly  used  as  condiments  or 
pickles ;  a  few  also  by  salting,  as  French  beans ;  and  others  are  preserved  in  spirits. 
We  shall  treat  of  these  various  modes  separately. 

In  the  sunmier  season,  during  hot  weather,  various  kinds  of  vegetables,  as  pease,  kid- 
ney beans,  cucumbers,  &o.,  can  be  kept  in  the  ice-cold  room  attached  to  the  ice-house 
for  several  days.  Fruits  gathered  in  the  morning,  which  is  the  most  proper  time,  may 
be  there  kept  cool,  and  with  aU  their  freshness  and  flavour,  until  required  for  the  dessert 
in  the  afternoon.  It  is  to  be  observed  that  the  cold  should  not  be  so  great  as  to  freexe 
the  vegetables. 
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SbC7.  I. — XJ9VAL  VETHODS  OF  PRESERTINO  OUR  0RD1N1ST  FRUITS,  ROOTS,  AND  TROBTABLMi 

WITHOUT  SUGAR,  POR   WINTER'S   STORE. 

4427.  It  had  long  been  a  desideratum  to  preserve  fruits  by  some  cheap  method,  yet 
such  as  would  keep  them  (it  for  the  various  culinary  purposes,  as  making  tarts  and 
other  simUar  dishes.  The  expense  of  preserving  them  with  sugar  is  a  serious  objec- 
tion ;  for,  except  the  sugar  is  in  considerable  Quantity,  the  success  is  very  uncertain. 
Sugar  also  overpowers  and  destroys  the  sub-acid  taste  so  desirable  in  many  fruits  :  those 
which  are  preserved  in  this  manner  are  chiefly  intended  for  the  dessert. 

4428.  Jn  gathering  fruit  for  vrinter  store,  great  care  should  be  t^ken  not  to  bruise  it, 
nor  to  break  the  skin ;  the  injured  parts  soon  rot  and  spoil  the  sound  fruit  in  contact 
with  it.  To  prevent  this,  gai^eners  even  have  instruments  for  gathering  the  most  valu- 
able kinds  of  fruit  from  the  trees,  without  touching  it  with  the  hand.  Fruit  intended  to 
be  stored  should  never  be  beat  ofi*  the  trees,  or  by  shaking  the  branches  tfll  it  drops,  if 
this  can  be  avoided.  They  are  best  gathered  on  a  fine  day,  when  they  are  most  likely 
to  be  dry ;  or  if  this  be  done  on  a  wet  day,  they  should  be  dried  in  the  sun,  if  possible ; 
the  more  delicate  kinds  do  not  bear  to  be  wiped,  as  this  rubs  ofi*  their  bloom,  wfafcb, 
when  allowed  to  dry  on  some  fruits,  constitutes  a  natural  varnish,  closing  up  the  pores, 
and  preventing  the  evaporation  of  the  juices. 

44i29.  The  usual  modM  with  apples  and  pears  has  been  to  lay  them  first  in  heaps  for  a 
fortnight  or  more,  covered  with  mats  or  straw,  to  sweat,  as  it  is  called  ;  that  is,  by  a 
very  slight  fermentation  to  discharge  some  of  their  juice,  after  which  the  skin  contracts 
in  a  slight  degree ;  but  this  is  now  generally  disapproved  of,  and  it  is  thought  best  to 
carry  them  at  once  to  the  fruit  room,  where  they  are  laid  upon  shelves  covered  with 
paper,  ailer  wiping  gently  each  fruit.  The  fruit  room  should  be  dry  and  well  aired,  but 
should  not  admit  the  sun.  The  finer  and  larger  kinds  should  not  be  allowed  to  touch 
each  other,  but  should  be  kept  separate  ;  for  this  purpose,  a  number  of  shallow  trays 
should  be  provided,  supported  above  each  other  on  racks  or  stands.  There  should  be 
the  means  of  warming  the  room  in  very  cold,  frosty  weather. 

Some, kinds  of  apples  and  pears  are  gathered  before  they  are  quite  ripe,  and  the  ripen- 
mg  is  completed  after  they  are  gathered ;  this  is  termed  the  maturation  of  the  fruit,  and 
it  appears  to  be  a  curious  and  interesting  natural  process.  This  subject  has  been  well 
examined  by  M.  Couverchel  in  a  paper  inserted  in  the  "  Annales  de  Chimie."  He  con- 
ceived that  the  acid  and  mucilaginous  matters  of  fruit  nearly  ripe  are  converted  into 
sugar  by  a  process  which  is  perhaps  chemical,  and  which  has  been  called  the  saccharine 
fermentation.  Had  such  fruit  remained  on  the  tree  until  it  was  quite  ripe,  this  ferment- 
ation would  soon  have  passed  into  the  putrefactive  stage,  and  then  the  fruit  could  not 
be  preserved  without  extraordinary  means,  such  as  extreme  cold,  sugar,  Ac. 

In  general,  the  apples  and  pears  of  autumn  should  be  gathered  eight  days  before  they 
are  ripe,  and  maturated  in  this  way ;  in  fact,  there  are  some  fruits  that  are  never  fit 
for  eating  except  they  are  treated  in  this  manner.  The  principle  of  life  remains  in 
vegetables  very  differently  from  what  it  does  in  animals  ;  for  a  branch  cut  from  a  tree 
does  not  die  immediately,  but  will  grow,  on  being  planted,  into  a  new  tree.  Flowers 
that  have  been  cut  off  when  only  buds  blow  on  being  placed  in  water;  and  the  head  of 
a  carrot  cut  off  a  little  below  the  top  of  the  root,  if  placed  in  a  shallow  basin  of  waterj 
will  put  out  leaves,  and  become  a  handsome  ornament.  Mr.  Knight  is  of  opinion  that,  * 
in  the  case  of  the  maturation  of  fruit,  it  still  continues  to  be  in  a  living  state  though 
taken  from  the  tree,  and  that  the  saccharine  matter  is  formed  in  the  same  manner  as  it 
would  if  growing.  Pears  kept  for  maturation  may  be  packed  carefully  with  dry  moss, 
bran,  or  sand  dried  in  an  oven,  in  baskets  lined  with  stout  paper ;  straw  is  apt  to  com- 
municate a  mouldy  taste.    They  will  keep  in  this  way  through  the  winter. 

Choice  apples  and  pears  are  sometimes  wrapped  singly  in  paper,  and  put  into  glazed 
jars  with  covers.  When  there  is  no  fruit  room,  a  cold  cellar  may  be  used,  or  they  may 
be  kept  in  haskets  packed  in  dry  straw,  and  kept  in  a  dry,  cool  room. 

4430.  Pineapples  may  be  kept  a  considerable  time  by  twisting  out  their  crowns,  which, 
being  very  ornamental,  are  generally  suffered  to  remain  ;  but  in  time  they  will  destroy 
all  the  juice  of  the  fruit  by  living  upon  it. 

4431.  Oranges  and  lemons  may  be  preserved  a  long  time  wrapped  up  singly  in  paper, 
packed  in  dry  sand  or  jars,  and  kept  in  an  equal  temperature. 

4432.  The  free  access  of  the  atmoiphere  being  one  of  the  circumstances  essential  to  the 
decomposition  of  animal  and  vegetable  pnatter,  it  is  obvious  that  the  exclusion  of  it  must 
prevent  this  efibct  from  taking  place,  and  that,  consequently,  if  such  substances  are 
completely  kept  from  the  contact  of  air,  they  cannot  change,  or,  at  least,  in  a  very  con- 
siderable degree.  At  a  certain  depth  below  the  surface  of  the  earth  the  temperature 
does  not  vary,  summer  nor  winter,  and  it  is  never  so  cold  there  as  to  freeze.  This  (let 
has  been  taken  advantage  of  in  the  preservation  of  provisions.  In  many  parts  of  Eu- 
rope, vegetables,  such  as  potatoes,  turnips,  carrots,  onions,  ^.,  are  preserved  for  one 
or  more  years  by  burying  theni  in  deep  pits  in  a  clay  soil,  which  they  burn  hard  before 
using,  or  even  in  a  dry,  sandy  soil.  Caves  form  excellent  cellars,  on  account  of  the 
equality  of  their  temperature. 
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4483.  Receipts  have  been  often  given  for  preserving  fruit  and  vegetables  throughout  the 
irinter  apon  this  principle,  sach  as  apples,  pears,  eherries,  gooseberries,  currants,  green 
pease,  cranberries,  &e. 

Some  apples  that  had  been  preserved  in  pits-  in  the  ground  were  sent  td  the  Horticul- 
turai  Society  on  February  14,  1828,  in  as  fresh  a  state  as  if  newly  gathered  from  the 
tree.  The  apples  should  be  of  the  hardy^'or  keeping  sorts,  and  not  more  than  four  or 
five  bushels  should  be  put  into  one  heap:  It  is  requisite  to  place  dry  straw  at  the  bot- 
tom and  sides  of  the  pit,  and  also  to  cover  the  top  with  straw,  before  the  earth  is  put 
over  thenL 

4434.  T%«  undaied  grapes  imported  from  Spain  and  Portugal  furnish  us  with  a  fine  ex* 
ample  of  a  simple  mode  of  preserving  fruit.  They  come  m  large  jars/  having  sawdust 
poured  in  among  the  fruit  to  fill  up  the  jars,  and  the  lids  are  cemented  on  to  prevent 
access  of  air. 

443A.  To  preserve  green  gooseberries,  curratils,  or  green  pease  in  this  manner,  let  the 
fruit  be  gathered  in  dry  weather,  or  if  not,  let  them  bo  dried  in  .the  sun;  cut  them  from 
the  stalks  with  scissors,  and  take  care  that  they  are  not  in  the  least  wonnded,  and  that 
no  spoiled  or  bruised  ones  are  mixed  with  the  rest.  Drop  them  gently  into  dry,  wide- 
mouthed  bottles.  Cork  the  bottles,  and  rosin  over  the  corks.  Make  a  trench  in  the 
garden,  at  least  two  or  three  feet  deep,  and  bury  the  bottles  in  it,  placing  the  corks 
downward,  to  keep  them  from  the  frost.  Should  the  frost  in  winter  be  severe,  a  quan- 
tity of  litter  from  the  stable  should  be  laid  over  the  place  where  they  have  been  put.  Ii 
the  bottles  are  placed  in  a  very  cool  cellar,  the  fruit  will  keep  tolerably  well.  By  plun- 
ging the  bottles,  after  they  are  corked,  for  a  few  minutes  in  hot  water  berries  will  keep 
better. 

4436.  //  is  sometimes  safer  to  take  up  certain  vegetablu  before  hard  frosts  set  in,  where 
the  cold  is  severe,  as  they  may  be  preserved  by  artificial  means,  even  by  laying  on  a  floor 
maccessibJe  to  the  frost ;  whereas  if  left  in  the  ground  they  would  havto  been  frozen  and 
lost.  This,  in  some  situations,  is  the  case  with  cabbages,  lettuce,  greens,  endive,  leeks, 
cauliflowers,  6lc.  They  should  be  carefully  removed  in  dry  weather,  without  injuring 
the  roots  too  much.  Vegetables  only  a  little  touched  by  the  frost  may  be  recovered  by 
soaking  in  cold  water. 

4437.  Potatoes  are  difficult  to  preserve  for  many  years,  and  hence  they  are  considered 
less  to  be  depended  upon  than  wheat  against  years  of  scarcity ;  but  as  they  are  seldom 
required  to  be  kept  longer  than  during  the  winter  and  spring  seasond^  with  proper  pre- 
cautions this  is  not  difllcult. 

When  preaerred  in  oonndemble  qnnntitiet  bj  the  farmen,  MToral  methods  are  pat  in  pritetlee  in  differMt 
districts ;  but  the  principle  appears  to  be  merely  to  keep  them  drT,  and  so  pro- 
tected  that  the  frost  cannot  reach  them.    A  very  eflfectaal  method  was  em-  Ftg.^% 

ployed  by  Mr.  Yonng.  He  oonstracted  a  house  capable  of  holdinr  seven  hun- 
dred bashela  of  ]^tatoes,  and  formed  it  of  fir  poets,  a,  a,  Jig,  034.  having  the 
interstices  filled  in  with  watling ;  against  the  sides  of  this  he  laid  straw,  and 
against  that,  exteriorly,  he  pat  earth,  rammed  tight,  six  feet  thick  at  the  bot- 
tom, and  eighteen  inches  at  the  top.  The  roof  was  flat,  and  be  placed  on  it  a 
stack  of  beans.  The  beans  kept  out  Uie  Mreather,  and  yet  admitted  any  steam 
that  rose  from  the  potatoes,  and  which,  if  it  did  not  esoape,  would  hava  rotted 
them.    A  roof  of  tnatrh  would  have  answered.    In  some  parts  of  the  country 

they  are  kept  daring  the  winter  in  nits  in  the  ground,  where  the  soil  is  dry 

and  light,  to  the  depth  of  three  or  four  feet,  lining  this  with  straw,  covering  a  a 

them  with  earth  to  protect  them  from  the  frost,  and  the  whole  thatched.  Roou,  as  potatoes,  turnips,  carrots, 
Ac,  should  never  be  divested  of  the  earth  adhering  to  them  when  Uken  out  of  the  ground,  as  it  tonds  to  pre- 
serve them  fresh,  the  little  fibres  l^  which  it  is  retained  continuing  still  to  draw  some  nutriment  from  it ;  and 
if  these  are  broken,  the  Juices  escape  through  the  broken  surfecas.  They  should  be  wounded  as  luUe  as  po^ 
sible. 

44S8.  W*«rf  <As  ftimnHt^  is  not  amMsnbU,  pototoei  may  be  kept  in  a  ceUar  underground,  where  the  tem- 
perature is  pretty  equal  and  never  very  low,  and  covered  with  straw  or  mats ;  bat  in  the  swing  they  should  be 
frequently  examined  and  turned  over ;  those  which  are  decayed  should  be  removed,  and  the  shoots  broken  oif 
rioaely,  it  any  of  them  have  sprouted. 

4439.  Frost  appears  to  have  tht  singular  property  of  converting  the  starth  of  potatoes  into 
sugar ;  accordingly,  when  they  are  affected  by  frost,  or  are,  as  it  is  called,  frost-bitten, 
they  become  sweet,  and  in  this  state  are  no  longer  fit  to  be  eaten,  but  are  generally 
given  to  cattle,  or  are  employed  for  the  distillation  of  spirits,  or  the  making  of  beer,  for 
which  they  are  even  fitter  than  when  fresh.  If  only  slightly  injured  by  the  frost,  they 
may  be  partially  restored  by  thawing  them  in  cold  water. 

4440.  Carrots  and  twmips  may  be  preserved  through  the  winter  by  taking  them  up  «nd 
keeping  them  in  pits,  or  in  a  dry  cellar  in  sand,  secnre  from  frost.  The  heads  and  roots 
should  not  be  cut  oflT. 

4441.  Onionsy  when  pulled  up,  should  be  laid  thinly  on  a  gravel  walk,  and  turned  eveiy 
day  to  dry.  When  thoroughly  dried,  they  are  usaally  strung  togethet  by  the  tails  and 
hong  up  in  a  dry,  weU-aired  place,  tUl  wanlod  for  use. 

Cabbages  are  in  some  plaees  preserved  all  winter  by  burying  them  in  the  gnmnd,  out 
of  the  reach  of  the  frost. 

4442.  Walnuts,  ^erts,  and  chestnuts  are  preserved  by  drying  them;  thcnpacking 
them  in  jars,  boxes,  or  casks,  with  fine  clean  sand  that  has  been  well  driod  befote  the 
fire,  or  they  may  be  buried  in  a  pit  in  the  ground,  lined  with  straw. 
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SlGT.  II. PBKSBBVlirO  FBUIT  AITD  TBOBTABLK8  BT  BOALDINO,  AND  BT  M.  APPBBT's  UWnOOm. 

4443.  Scalding  fruU  ha«  been  employed  with  suooess  to  render  their  keeping  mors 
certain,  and  is  therefore  veiy  useful  in  preparing  them  for  house  or  sea  store. 

In  1806»  tha  Sodoty  of  Aita  g»Te  apniQiam  to  Thomas  Saddiagton  for  oomaraiiieatiBf  tbo  foUowinr  pneaai 
for  pretenring  fruit  without  sugar :'  Fill  boom  stoM  widennouthed  bottlaa  irith  tho  firoit  picked  caraialljr,  and 
set  them  in  a  copper  or  large  kettle  ;  thea  flU  the  kettle  with  cold  water  nearlj  up  to  the  months  of  tha  bottle  a. 
Corks  should  be  prepared  to  fit  the  bottles,  and  a  doth  should  be  pat  under  thib  bottoms  of  the  bottles  to  prv- 
Tont  their  braaking  with  the  heat.  Light  the  Are  under  the  kettle,  and  heat  the  water  to  IW>  or  17IP.  Tim 
heat  should  be  continued  for  about  half  an  hour,  when  the  fruit  will  be  snfficientlj  scalded.  After  that,  fiD 
up  the  bottles  with  boiling  water  to  within  an  inui  of  the  cork,  and  cork  them  tight.  The  bottles  ahonU  nov 
be  laid  on  their  sides,  where  thej  are  to  be  kept.  During  the  first  month  or  two  it  will  be  neoeasaiy  to  tm 
the  bottles  round  once  or  twice  a  week,  and  occasionally  afterward,  to  prsrent  the  ftrmentation  that  will  take 
place  with  some  fruits  from  forming  into  a-  mooldj  crust.  Fruit  preserved  in  this  manner  will  keep  at  aes, 
even  in  hot  climates.  The  fruits  that  may  be  preserred  in  this  way  ace  apricots,  gooseberries,  corraats,  rasp- 
berries, cherries,  plums,  Orleans,  egg,  or  damson,  greengages,  and  also  ihubazb  cut  into  small,  souare  pieces. 
But  the  most  juicy  fruits,  such  as  currants,  mulberries,  strawberries,  and  raspberries,  are  not  so  well  mlrolated 
for  this  parpose.  In  this  process  the  heat  seems  to  act  by  coagulating  and  rendering  inaolnble  and  inactive  m 
kind  of  gluten,  which  is  a  principal  agent  in  the  commencement  of  fermentation.  In  the  old  process,  we  are 
sometimes  directed  not  to  cork  or  tie  up  the  Tossels  till  they  are  quite  cool,  by  which  it  iiow  appears  a  very 
great  adrantage  was  lost. 

4444.  Some  fruits  may  be  preserved  in  a  succulent  state  by  being  kept  in  water  with 
out  boiling.    This  is  practised  with  regard  to  the  cranberry ;  it  b&o  succeeds  with  tb& 
smaller  kinds  of  ap|des. 

4445.  But  the  method  used  by  M.  Appert,  and  which  we  described  as  the  most  perfect 
mode  of  presenring  animal  food,  eueeeeds  equally  unth  vegetahlee  and  fruit  of  dl  kinds. 
There  is  only  this  difference,  that  the  vegetables  and  fnilt  need  not  first  be  parbofled,  as 
in  the  case  of  animal  food ;  as  they  are  not  dressed,  they  must  be  treated  in  cooking 
them  as  raw  vegetables. 

4448.  The  foSowing  fruite  and  their  juieee  are  preserved  in  this  manner :  white  and  red 
currants,  in  bunches  or  stripped ;  cherries,  raspberries,  mulberries,  dtc.,  apricots,  peach- 
es, nectarines,  and  plums  of  all  kinds  ;  likewise,  pears  peeled  and  cut  in  quarters,  with 
their  pips  taken  ont.  These  fruits  are  put  into  strong,  wide-mouthed  glajBS  bottles, 
oorked  with  the  greatest  care,  and  luted  over  with  a  cement  made  of  fine  and  soft 
Dheese,  spread  on  linen  and  bound  down  with  wire.  The  bottles  are  then  enclosed  sep- 
arately in  canvass  bags  and  put  into  a  kettle  of  water,  which  is  gradually  heated  tfll  it 
boils  ;  they  are  thus  kept  until  it  is  presumed  that  the  fruit  is,  as  it  were,  boiled  in  its 
own  juice ;  the  whole  is  then  left  to  cool,  and  the  bottles  are  examined  to  see  that  they 
are  secure  before  they  are  put  away  for  store. 

4447.  Gay  Lussac  had  found  before  M.  Appert  that  the  juiee  of  the  grape,  or  of  any 
other  fruit,  may  be  preserved  by  boiling  it  for  a  short  time  without  sugar,  and  sedoding 
it  Uom  contact  of  air.  This  prevents  fermentation.  Grape  sirup  is  much  used  on  the 
Continent. 

4448.  M.  Afp*rf$  Method  of  vnwnring  the  fcUoming  VegeiMee :  A*faregtu,^Th»j  are  first  lounged  inU 
boiHag  water,  and  then  into  cold  water,  to  take  away  their  peculiar  sharpness.  The  stalks  are  placed  in  the 
tars  with  great  care,  the  heads  downward ;  the  jais  put  into  the  watei^bath  only  till  the  water  boils. 

Windsor  beeme  are  gathered  when  small,  and  put  into  bottles  immediately,  as  the  akias  ton  bivwn  by  keep* 
ingj  one  hour  in  the  water-bath.    They  may  also  be  stripped  of  their  skins  if  that  i»  preferred. 

Trench  Peoiw.— The  pods  put  into  bottles ;  if  very  large,  out  in  pieces ;  an  hour  ai^l  a  half  in  the  water-bath. 

Artiehoket.—Tht  stools  and  very  few  leaves  first  plunged  into  boiling,  and  then  into  cdd  water ;  after  diain- 
mg,  they  are  half  dressed  by  being  placed  over  the  fire  in  a  sauce-pan  with  butter  and  seasoning  heiba.  When 
cold,  they  are  bottled,  and  placed  in  the  water-bath  half  an  hour. 

Comsto ,  e^biagee,  imrmp$.  jwrmtp*,  »Hum»,  poUftoee,  celery,  cevdoene,  red  ftesf,  and  generally  aO  Time- 
tables, may  be  preserred,  either  simply  scalded  or  parboiled ;  put  into  bottles,  and  then  into  the  walerbath 
for  an  hour. 

Green  pente  may  also  be  kept  fresh  by  M.  Appett*s  method ;  but  they  are  the  mostdillieult  of  all  the  ordinary 
vegetables  to  preeerre  completely.  If  gathered  too  young,  they  dissolve  into  water ;  and  if  they  are  kefft 
leveral  days  before  they  are  bottled,  they  loee  all  their  flavour,  become  hard,  and  ferment,  sometimes  ao  as  to 
burst  the  bottles.  They  are  often  very  well  preserved  simply  by  nutting  them  into  well-corked  bottles  and 
lurying  them  in  a  trench  in  the  nound,  taking  care  to  invert  the  bottles.  Sometimes  they  are  scalded, 
irained,  dried  io  cloths,  spread  on  ^tes,  and  put  into  a  cool  oren,  and  afterward  hung  up  in  paper  bags  to 
arden  j  in  which  case  they  must  be  soaked  before  they  are  used.  But  no  method  will  ^ueserve  entirely  ths 
weet  fiiavonr  and  marrowy  aubetance  of  the  young  pea.    M.  Appert'*  method,  however,  is  the  best. 

4449.  The  foUoming  fnate  are  usually  kept  in  ehops  preserved  %n  bottles : 


Cherries, 
Moselle  dierries. 
Red  currants. 
Black  currants. 


Raspberries, 

Gooseberries, 

Russian  and  Swedish  cranberriea, 

American  cranberries, 


Greengages, 

Damsons, 

Preserved  green  pease  in 


.  SkOT.  in. — ^PBBBSKTINO  TKOSTABLK*  BT  DBTIITG  COMPLBTKLT. 

4450.  Many  vegetables,  except  those  which  are  extremely  succulent,  may  be  preserv- 
ed  by  drying.  For  this  purpose,  they  should  be  well  cleaned  and  spread  upon  the  ioor 
of  an  oven  or  kiln,  and  dried  by  a  gentle  and  gradual  heat,  taking  care  that  the  heat  be 
not  so  great  as  to  scorch  them.  The  thicker  sorts  of  roots,  as  carrots,  turnips,  potatoes. 
6LC.f  shoBld  be  sliced.  It  is  essential  that  the  dr3ring  be  complete,  the  interior  as  weU  as 
the  exterior  parts.  After  being  completely  dried,  till  the  leaves  cmmUe  between  the 
fingers,  they  should  be  packed  in  paper,  or  very  dry  boxes,  and  put  Into  casks. 

Baking  apples  and  pears  may  be  preserved  by  slicing  them  abont  the  thickness  of  a 
sixth  of  an  inch,  and  drying  them  in  the  sun,  or  in  a  slow  oven. 


rftXaEKVATION   or   FXCIT    and   VBaEtAUlA. 

noind  br  Mi.  ?<nr^  <rluch  wu,  to  tligg  ttie  toou  niUj  _^ 

—I.  rfdi7i»f  "■ "- 


■rof mtcr hmsd  bjicW 
itiivr  IDada,  lltf  htab  ftnqwhiVB  palM 
ndiif  ■tlbac4iu«T(l;  tHrHpint 
'roa  Uw  keilK  u  Um  tettn  or  Oxia*- 


.  — jf  Uu  • 


■hua  uil  ua  Ikal  may  ta  Anal  etm-noMM.  [ii     /A<      Ij^^ 

Bvrrad  bvYaaca  by  pukiaf  It  cloaaly  IB  bunts  and  kaaping  it  ilrj.  '} — ^ 

MM  Ti  ynnrw  mil  md  Maoiry  Httttfir  mmiiig  if  Ay- 


Iha/ilunu' 


■If  onhl    Dnrhw 
HtHloliamlAa, 


..,. , ,-.  awn^w'T'iT- 

iig.    Ahhaoclk  diiad  liaita  •»  iBfatior  to  Itgn  Id  ft  had  Han,  jM  ib_, 

-- -M  na  ■  lAtB  (laEnUiB  1  and  Ui*7  an  baUBr  d>M  m  a  dnbit'itna,  BM  toa  wani 

a  nod  At*.    It  iatapartut  IhaC  tbeTibovldlHdh«dasqaicli1yaapoaaibJttl1uitth«TBiUBall«B~£^ 

IT  bj  fanmatiiif  and  innHBC  Bool^.    Ttaa;  ikiniU  1h  qmad  Ihlo,  aid  oRaa  lunad )  and  VhoB  dn 

ihoaUtoriwknia  alaTfamabadBmiBfnndodka  ana  of  aay  haaeta  Aal  woaM  olhanrlaa  bi 

.    Iboaaas  Bettgd  iidpncuiUcBBbBiildlM  aaadtrndljiaclomn;  b«t  OB*  «v- 

.    .   ...  p«tiilao«lialili>aaaBa|iluita,iKBnM*«llbadriad.    WbaBdnsdiinbtb*  lantoofftlw 

nin  i  pound.  bR,  aad  kaop  t^om  m  botU "  — '"' 

FfMi  Aite^oMt,  fg.  nt,  la  BDona 

Artm,  i*  wUik  Ik*  linGa  an  pal  1  «d 

■■da  n  «■)•(  tlnnih  uaRaras,  aod  to  eimlal*  Ixlwi 
•acta,  adcardiBf  to  lb  dfracAfaiaf  E^arnnra.  Thadet 
■■  "  □nj'i  Oixntin  Cbaniat." 

MU.  Cjfuif  anwiwdW  JryjJtiJf  ai'ill.    hl_. 
aait  (f  Bnaksd,  th*  KopriKm  of  laad 
ir  oatiMo,  wfaeni  in  luoea  of  plaatri  ikmr 

n  fhSiairla — ■ ■  ^-'--  -- 

loaaaa  ban  ofkm 


nddrr.ihwt 

Iba  ban,  fo^ 

.  _  dotasliodlnildiBf,  n , , .  ,  .... .._ 

la  doprivsd  of  lu  mpaTlnooB  inolflDra,  Bbd  nadartd  Ban  Ih  Co  bo  rddiuJ  hkto  flour. 

.  J ^.  ._  .i_ .L  , ^  ,_^  poBWaa  tkat  imj  adkn*  toll,  of  dval,  ohalT. 

■albod :  aftoT  bAwiag  jl  tan  Iha  fnaxr.  it  u  wnad 
jaB  aboixl  (win  la  a  wooh,  and  aaoo  Ib  a  mot  it » 
nuBtbi,  and  aflar  llial  it  la  laid  a  foot  Ibick  for  l« 


1  IhannEhlr  fm 
U  ia  laid  in  la  a  (niair,  ta  Ibo  InUnii 
■ohoa  ia  llrfchiMa,  aad  tuaad  fna  tiiaa 
■d.  Tbia  nanEOBOiil  n  coitiaaod  IW I 
pa,  aad  dnriai'  lua  tlDa  tnniod  onea  or 


MiaUj-     WkOBI 


lanodDBa  ia  no  aiaBtli%  aad  aenaaad  onca  a  quaiur  ^  but  bow  Isu  aantrit  la  tspl.  Iho  gftoDor  tba  lan- 
JBi  aad  acraeiiiD*  an  npoatad,  tho  battat  Ibt  infn  will  ba  fiasd  w  loop,  la  lanHflg  tiit  cialii,  it  la  toaaad 
I -r  .1 — t-  t — :  —  _ •  .1 f,  ihaotlw,  b  wbicli  ofsntHiiib*  dosi  aadoibar  lifhi  aab- 


•a  (all  u  tba  flan,  wUlo  Iho  inia,  b^u 
van  bapK  \n  fnaoriaa  tbirtj  Toan ;  aad  1 
■ "  — — i~  to  tba  Esn,  aail  Iba  f—'  • 


vdMaaca.    BjlhonBoi 


Zoriob,  ia  Switiarlaad,  it  ia  iSd  II 

-     ItiaattlodlhalllHpaUieiK 

Enidit  of  OTOTT  floor,  10  lol  do 

war  nmaided  bt 


1M  nor*  flao  toQt  ll 


Inwar,  briba  aiiaii  laiiibiiia'iif Hiaaar '     U  iaattI«dIhaIlh«|MUie|niBailaoalDaaliit  annna,ai|bt, 

01  aiaa  atowa  hiah,  harial  a  fnwial  ia  Ibo  nidat  of  tnrr  tan,  lo  lot  down  tha  eon  tnm  an  to  aaoiEar. 

Tfc„  an  bnilt  K  aaonnlfAu,  lboa«*  auMj  war  lamnndod  br  wan  -  "' 

■ali  ban  Iba  mnninnaf  «-)■«  ap  la  Ibo  ntb  for  IbAr  Wisi 


i^TiM  aa  Ikatal  Bonan,  n^m  oanli  pionnd  fls  a  lone  tiaa  in  annanaa,  itia  n 

daTa&ilwiiTooia,tillila««iilnaaaBilciaBldagnarfflr»aoaB,aadit»tbanBodam-j , 

paiticBlailT  tbt  woarit,  an  Tanr  doHdlctin  In  eon  lapl  la  fianarUa,  lad  llisj  an  beU  kept  mwaj  bj  fra- 
oaeBl  IsralBC  aad  nod  nalUilMi,  01  bj  koaplBf  lbs  <rwtk  cendotolj  &m  accasa  of  air. 

d4M.  /■  arwaniy  4B«r,  Irngtm  It  pai&etir  dlq'  Is  tba  ptbuteal  enaaidnalam.  Tba  bamb,  <*  biaa,  ii. 
whiob  it  is«ndBsd  oo^l  to  ba  ofwoU-waagHd  oak,  aa  Ibal  is  Iho  inpd  wUch  baa  Ibo  IsHt  s^i,  snl  ia  ibo 
drieot.  Tba  airfl  inoda  an  aon  nt  to  laibibo  damp,  whiefa  would  eanaa  Iba  llenr  to  Ian  man.  Fir  p*ai 
dour  thg  nau  af  toipaatiaa,  and  aab  ii  ssbtan  lo  bo  aalan  bj  wonia ;  oak  la  Aoo  fnm  tbon  laiiRa.  Flooi  i> 
UabW  to  bt  siiacfcad  bj  nail  inaooti,  wfaieb  aoaHtimaa  do  ImneBao  mJadilaf  wban  it  ii  laid  ap  in  aiafaaaoo 
for  pnbiie  DOaa.  ThoHiuoctahavetboiT  bodies  oompcA&d  of  lingo,  sad  ara  of  an  oklnnf ,  aioodor  furm.  Wban 
tbar  bBvo  fot  ialo  flmr,  tbar  moliipl;  aa  npidlj  Ibnt  Ibe  cnLj  matbod  of  taring  it  frum  detlrucLiob  is  to  cm 
not  all  IbU  It  lUU  loft  in[o^l^(d  withnDl  dilaj. 

MAO.  HavawfUanWci  earrlad  Utttio  t/U  BriMi*  iias)rin  pivaarradlB  oaiki  mad*  of  wroigbt  irob 
Fiaaairtj  Iban  wan  naaad  witt  paint,  tt  inrant  DiUatia  and  noaer  ihom  wiUai>ligbl ;  bat  tbit  baiiBf 
beoB  finnd  lo  oomiaaBirata  a  bad  laile  to  tba  floor,  biicait,  or  oibar  matonala  wbicb  tbe^  oontaiaad,  thaj  an 
BDW  coaXl  on  tbfl  ontaida  with  a  wmloiproof  oompotilion  compoaod  of  India  nkbar  (ct«tcbonc^l,  black  nwia, 
and  Voaica  latpanlina.  For  ata  (tore  11  hat  boon  noanunndod  lo  tab*  on  wall  kila.driad  inin,  canfillj 
auad  ia  otiamd  ckaM^  ilica  ibji  w91  kaop  baUar  Iban  floor.    Tba  (iindla|  oooM  be  osrtj  parfimad  br  a 

SaOT.  IV. PBBBEETIHO    IMOWIxaUU   BV    SILT. 

44H.  Anj  vegetables  may  be  preserred  in  1  ttioag  brine  mide  bj  diMcdTing  fom 
pMnde  of  nH  ia  a  gallon  ofwtMt;  thevegMablea  are  pot  into  tht«  aail  kept  qniM  oov- 
eted  with  it.     Preneh  beans,  aniebcdMB,  oUvea,  samphiia,  and  barberries  are  often  pi*' 


7M  ON  THE  PBBSERVATION  OF  FOOD. 

In  HoQand  and  Germany,  where  latge  qnantities  of  French  or  kidn^  beans  are 
m  every  family,  a  machine  is  used  for  cutting  them  expeditiously,  which  greatly 
bles  a  turnip  slicer.  The  sliced  beans  are  inunedtately  pot  into  a  cask  with  alternate 
layers  of  salt,  and  a  weight  being  pnt  upon  them,  they  are  pressed  till  they  begin  to  fer- 
ment slightly ;  the  salt  liquor  is  then  poured  off,  and  they  are  covered  up  and  put  into 
the  cellar  as  store.  Before  cooking,  they  are  steeped  in  fresh  water,  and  are  found  to 
be  an  excellent  correctiTe  of  the  oily  qualities  of  animal  food.  They  are  preserved  thus 
for  sea  store.  , 

,  SkCT.  y. — ^PBKBKBVINO  VSOBTABLSS  BY  VIITBOAB. 

We  have  already  mentioned  the  antiseptic  property  of  vinegar. 

4467.  Sauar  kraiU  is  the  name  of  a  preparation  of  cabbage  by  means  of  sal;  and  vine- 
gar muoh  used  in  Germany,  and  which  is  likewise  found  of  particular  value  in  long  voy- 
ages.   The  mode  of  preparing  it,  as  described  by  Parmentier,  is  the  following :  The 
heads  of  white  winter  cabbages,  after  removing  the  outer  leaves,  ai%  to  be  cut  into  fine 
shreds,  and  spread  out  upon  a  cloth  in  the  shade.    A  cask  which  has  had  vinegar  in  it 
is  to  be  selected,  or  if  none  can  be  had,  the  inside  should  be  rubbed  over  with  vinegar 
or  sauer  kraut  liquor.    A  layer  of  salt  is  to  be  put  in  the  boUom  of  the  cask,  caraway 
seeds  are  to  be  mixed  with  shreds  of  cabbage,  and  they  are  to  be  packed  in  the  cask  to 
the  depth  of  four  or  six  inches ;  and  layers  of  this  kind,  with  salt  between  each  layer, 
are  added  till  the  cask  is  full,  stamping  them  down  with  a  wooden  stammer,  as  they  are 
put  in  to  half  their  original  bulk;  some  mix  a  little  pepper  and  salad  oil  with  the  salt. 
Some  salt  is  to  be  put  on  the  top,  and  some  of  the  outside  leaves  of  cabbages.    About 
two  pounds  of  salt  are  necessary  for  twenty  middle-sized  cabbages.    The  head  of  the 
barrel  is  to  be  placed  upon  the  cabbage  leaves,  and  must  be  loaded  with  heavy  stones; 
and  a  common  method  is  for  a  man  who  has  dean  wooden  shoes  on  to  tread  the  cab- 
bage down  in  the  cask.    A  fermentation  will  take  place,  and  some  juice  will  be  given 
out,  which  is  green,  muddy,  and  fetid ;  this  rises  to  the  surface,  and  is  to  be  reptsced  by 
fresh  brine.    When  the  fermentation  is  over,  the  casks  are  closed  u|^    Cabbages  are 
preferred,  but  any  other  vegetables  may  be  treated  in  the  same  manner. 

In  this  country,  vegetables  are  seldom  preserved  by  means  of  vinegar,  except  whem 
intended  for  picldet,  which  are  employed  only  as  condiments  to  add  to  various  dishes. 

PickU*. 

4458.  There  are  three  modeB  of  fielding  in  common  %ue.  First  Method, — Such  vegetables 
as  are  hot  of  themselves,  and  do  not  require  the  addition  of  spices,  and  such  as  do  not 
require  to  be  softened  by  heat,  as  capsicums,  chili,  nasturtiums,  button  onions,  radish 
pods,  horseradish,  garlic,  and  eschalots,  are  simply  put  into  the  stron^^t  vinegar. 
Some  use  distilled  vinegar,  white  wine  vinegar,  or  wood  vinegar.  The  jars  are  half 
filled  with  this,  and  when  the  vegetables  are  put  in,  they  are  immediately  tied  down 
with  bladder,  leather,  or  sheet  India  rubber. 

Second  Method. — Heating  vinegar  and  spice,  and  pouring  them  hot  over  the  vegetables 
to  be  pickled,  which  are  previouslv  prepared  by  sprinkling  with  salt,  or  immersing  in 
brine.  This  method  is  applied  to  gherkins,  French  beans,  caN>age,  broooli,  cauliflowera, 
onions,  ^.  In  this  method  the  vinegar  is  not  boiled,  as  this  would  diminish  its  strength 
by  evaporation. 

The  third  method  \b  where  the  vegetables  require  softening  by  heat,  as  walnuts,  arti 
choke  bottoms,  beet  root,  and  sometimes  onions  and  cauliflowers. 

4459.  In  the  last  two  methods^  which  include  the  common  practice  of  pickling,  it  is  neces 
sary  that  the  substance  of  the  vegetables  should  be  penetrated  by  the  vinegar. 

As  all  vegetables  abound  with  their  peculiar  juices,  which,  if  mixed  with  the  vinegar, 
would  be  so  diluted  as  to  spoil,  it  becomes  necessary,  in  the  first  place,  to  throw  salt  on 
the  vegetables,  which,  to  a  certain  degree,  combines  with  their  juices,  and  is  rendered 
fluid,  or  they  may  be  boiled  in  a  strong  brine  of  common  salt ;  and  this  process  is  in 
many  instances  facilitated,  as  in  the  case  of  walnuts,  cucumbers,  dec.,  which  are  covered 
with  a  thick  skin,  by  penetrating  the  vegetables  with  a  needle,  so  that  the  action  of  the 
salt  may  be  more  immediate  and  penetrating.  This  loss  of  the  natural  juice  is  after- 
wai^  supplied  by  the  vinegar  they  imbibe. 

To  assist  and  improve  the  flavour  of  the  pickle  and  to  correct  its  sourness,  varioos 
pungent  and  aromatic  spices  are  generaUy  added,  as  pepper,  pimento,  ginger,  capsicums, 
cloves,  mace,  or  mustard.  For  the  preparation  of  acid  pickles,  the  vinegar  prepared 
from  wood  is  by  some  preferred  to  common  nialt  vinegar,  as  it  contains  no  mnoJage, 
which  renders  common  vinegar  liable  to  spontaneous  decay,  and  prevents  the  pieuea 
made  with  it  from  keeping  well.  Another  advantage  in  the  wood  vinegar  as,  that  it  caa 
be  had  of  a  greater  degree  of  strength. 

Some  direct  that  the  picUes  should  not  be  boiled  in  the  vinegar,  as  that  would  evap- 
orate its  strength,  and  that  the  best  way  is  to  parboil  them  first  in  the  brine  and  spkses 
and  then  taking  them  out  to  get  cold  before  they  are  put  into  the  vinegar,  which  should 
he  warmed  so  as  to  simmer,  but  not  boil.  The  spices  may  be  sinmiered  with  the  vine- 
^r.    Pickles  should  be  kept  carefully  from  the  air,  and  covers  of  India  rubber  can  now 
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lie  Trad  for  tying  over  the  jbtb,  instead  of  bladder  or  leather ;  these  resist  much  bettei 
Che  action  of  the  acid. 

4460.   TA«  following  are  examplet  afihe  meihoit  unuiUy  empUfyed  in  piekUng : 

4401.  To  piekle  GherkiM»  or  ymow  Oicumbers.-^Thewo  should  be  of  the  tiie  of  the  finger ;  if  •melleri  the) 
tiave  «ot  atuined  their  ilaToar ;  ud  if  much  lar|per»  they  ere  prebebly  leedj.  Pmictare  them  with  a  needloi 
«nd  throw  orer  them  tonie  dry  nit ;  when  thie  diwolTee,  In  m  daj  or  two,  pour  it  off,  and  add  u  freA  quantity, 
which  allow  to  remain  for  aooaple  of  daya ;  then  take  them  out^  and  let  then  dnin  on  a  doth.  Afterward 
wipe  them,  pat  them  into  jan,  aiid  poor  on  them  boili&r  vinegar  in  which  ginger,  black  pepper,  sliced  horse- 
Wish,  mace,  clores,  and  allspice  are  iafnsed,  with  shaUOts  or  garliVf  if  agreeable.  In  two  osyt  drain  off  the 
vinegar,  which  boil  -and  ponr  on  the^  cacnmbers.    If  this  procen  be  repesisd  three  or  foar  timet  they  will  be- 

and  phi  " 


eome  perfeetljr  green  and  phimp.    French  beans  may  be  pckled  in  the 

440S.  To  pieku  Oineiit.— Take  the  small  buttoned  onions,  temote  the  external  peel,  and  throw  them  into 
enilk  and  water,  in  wliich  plenty  of  salt  has  been  dissohred  i  set  them  on  the  Are,  and  when  they  have  boiled,  poor 
:ir  the  Kqaor  mad  drain  cne  onions  on  a  sieve.    When  coM,  pat  them  into  gliases,  and  cover  them  with  dis- 


tilled vinegar  iwepared  in  the  following  manner:  Pnt  into  a  qoart  bottle  some  sliced  lingmr,  bntieed  pepper, 
and  mace  ;  fill  it  so  complotely  np  with  distilled  vinegar  that  when  it  is  coik^  there  shaJl  be  as  little  air  as 
possible.  When  this  has  stood  tnree  or  four  dayn  to  receive  the  flavunr  of  the  spices,  render  the  cork  secnre 
by  wire,  and  apply  over  It  a  tating  oompoeed  of  lime  and  white  of  egf.  Pnt  this  bocUe  in  a  sance-pan  with 
sold  water  cmr  the  fire,  and  when  it  haa  boiled  abont  ten  minntee,  remove  it  in  the  saitoe-paa,  and  let  it  there 
•ontinne  till  cold.    Poar  some  of  this  vinegar  oold  on  the  onions,  and  they  will  keep  for  many  months. 

44ff3.  To  niekle  Rtd  Cahbage.— The  cabbage  should  be  choeen  Arm,  but  tae  largest  are  not  the  best,  ^im 
off  the  outside  leaves,  and  quarter  the  dibbages ;  take  out  the  large  stalk  and  slice  the  quarters,  sprinkle  a 
Kttle  salt  between  Ae  layers ;  if  toe  much  is  used,  the  colour  will  be  injured.  Let  the  whole  remain  till  next 
4ky,  and  shake  it  that  all  the  brine  may  run  off;  put  it  into  jars  with  a  hot  pickle  of  vineppar,  an  ounce  of 
black  pepper  and  .  Uspice  to  each  quart  of  vi^gar ;  also  half  an  ounce  of  ginger,  horseradia^,  and  salt,  two 
capsicums,  and  a  dracnm  of  cayenne.  Garlic,  eschalots,  broccoU,  and  eauliflowera  may  be  pickled  in  the  same 
way.  The  cabban  is  at  first  rather  blue  or  purple ;  the  red  coloar  which  it  acquires  is  in  consequence  of  the 
aqfd,  which,  has  the  proper^  of  tuning  all  vegetable  bluee  red.  Thie  red  colour  being  admired,  to  heighten 
it,  some  add  a  little  cochineal,  which  is  harmless ;  others  add  some  beet  root. 

4464.  Picktiag  Walnut*. — Take  green  walnuts,  run  a  needle  into  each  in  several  places,  and  throw  pleUty 
«f  salt  over  them.  In  three  or  four  days  peur  off  the  liquor  that  has  been  prodaoed>  and  add  a  fresh  quanti^ 
of  salt  to  extract  more  of  their  juice ;  In  about  eight  days  they  will  become  brown  and  tender.  'Take  them 
out  and  let  them  drain  for  two  days.  Amuge  them  in  a  ^ar,  and  poor  over  them  boiling*hot  vinegar  contain- 
ing spices,  as  ginger,  black  pepper,  cloves,  and  some  garbc,  if  approved.  Leave  the  jar  uncovered  as  long  as 
any  steam  arises  from  them.  In  two  days  boil  again  the  vinegar  that  coven  them,  ajad  pour  it  on  as  before 
When  cold,  secure  them  fnuu  the  access  of  air  bv  a  bung  covered  with  bladder,  and  tied  over  with  leather 
Most  pickle  vinegar,  after  the  vegetables  are  used,  may  be  tamed  to  use,  walnut  pickle  in  particular ;  it  may 
be  boued  up,  putting  to  each  qnart  four  or  six  anchovies  chopped  small,  together  with  a  large  table-spoonful 
of  chopped  esohabts.  Let  this  stand  a  few  days  till  it  is  quite  clear,  then  pour  off  and  bottle.  It  is  excellent 
for  sauce  fur  hashes,  fish,  and  various  other  dishes. 

4465.  Ptcea/tffy,  or  Indian  PicJU«.— White  cabbages  sliced,  cauliflowen  pulled  to  pieces  and  scalded,  radish- 
es topped  and  tailed,  French  beans,  celery  in  three  iaclf  lengths,  shoots  of  elder  peeled,  closters  of  elder 
flowen  unopened,  all  salted  for  two  or  three  davs,  then  mixed  with  apples  and  cucumbers  sliced,  and  a  laige 
proportion  of  ging^,  turmeric,  long  pepper,  and  mustard  seed,  as  the  pickle  is  expected  to  be  veiy  warm ;  thf 
vinegar  must  also  be  the  strongest  that  can  oe  procured,  and  just  sufficient  to  fioat  the  articles ;  any  other  vege- 
tables may  be  used  at  pleasure. — Graf, 

4466.  Hot  PiekU,-^Vick  into  modentely  sized  pieces  a  caulifiower,  puncture  some  French  beans,  cut  into 
slices  about  an  inch  long  some  of  the  red  nart  of  a  canot,  sUce  some  heads  of  celery,  and  pieces  of  the  white 
part  of  a  cabbage ;  throw  sufficient  dry  salt  oves  them,  which  repeat  a  second  time  ;  after  which  let  them  dry 
in  Uie  sun  for  a  couple  of  days ;  prepare  the  ordinary  spices  as  before  directed,  to  which  add  an  ounce  of  genu- 
ine ca^one  pepper  loosely  tied  up  4n  a  muslin  rag^  let  this  boil  in  the  vinegar,  and  afVerwanl  let  it  remain  in 
the  jar  with  the  piokles.  Boil  the  vine|[ar  two  or  three  times,  and  ponr  it  on  the  pidtles ;  if  yon  wish  them 
of  a  yellow  coloar,  to  resemble  the  India,  add  some  turmeric  to  the  pickle. 

4467.  As  Tinegar  is  a  corrosive  substance,  capable  of  dissolving  several  metals,  and 
likewise  some  of  the  glases  of  earthen-ware  which  contain  lead,  great  care  must  be  ta- 
ken in  selecting  proper  vessels  to  prepare  aad  keep  pickles  in,  otherwise  dangerous 
consequences  may  ensue  from  poisonous  matter  being  introduced  into  the  pickle  from 
the  action  of  the  acid  upon  the  vessels  containing  it.  Pickles  should  never  be  made  or 
kept  in  any  ressel  of  metal ;  for  the  vinegar  will  dissolve  copper,  and  produce  verdigris, 
a  poisonous  substance ;  and  it  acts  upon  lead,  forming  acetate  of  lead,  another  poison ; 
and  neither  pewter,  tin,  nor  zinc  are  altogether  safe ;  to  say  nothing  of  the  inconve- 
nience of  having  the  vessels  corroded.  Iron  is  harmless,  but  is  liaUe  to  be  corroded  by 
▼inegar,  though  slightly.  If  covered  with  a  glaze  containing  no  lead,  it  is  perfectly 
safe.  It  is  said  that  on  the  Continent  they  have  invented  pickling  Tcssels  of  cast  iron, 
with  a  lining  of  thick  glass ;  when  the  liquid  is  in  the  ves/sel,  tiie  glass  heats  gradually, 
and  does  not  crack.  The  safest  materials  for  picklina  vessels  are  ungUzed  earthen- 
ware, glass,  porcelain,  or  earthen-ware  covered  with  a  glaze  containing  no  lead,  such  as 
stone-ware.  It  being  thought  a  desirable  quality  in  many  piofcies  thai  the  vegetables, 
such  as  samphire,  gherkins,  French  beans,  &c.,  should  preserve  their  green  cok>ur,  cop- 
per has  actually  been  put  in  with  them  expressly  for  this  purpose ;  but  we  trust  only  by 
those  who  were  unacquainted  fully  with  ite  poisonous  nature. 

It  is  proper  to  state  that  directions  of  this  kind  are  to  be  found  in  many  books  on  cooking,  as  in  the  "  Ladies' 
Library,"  vol.  ii.,  p.  VO,  '*  Boil  the  vinegar  in  a  bell  metal  or  copper  pot ;  pot  it  hot  on  your  cucumbera.* 
Now  this  direction  is  given,  because  it  was  observed  that  the  oHOombcn  were  thus  dyed  green ,  but  this  efleel 
is  produced  by  the  vinegar  having  corroded  the  metallic  vessel,  and  forming  verdigris.  Again,  in  the  *'  Modem 
Cookery,  or  English  Hoasewife.'*  wc  have  a  receipt  for  greening  for  pickles,  compoeed  of  a  bit  of  verdigris,  die- 
taied  vinegar,  and  salt ;  and  in  Mn.  Raffeld's  '*  English  Housekeeper,'*  p.  398,  we  are  told  that,  to  rendei 
pickles  green,  they  should  be  boiled  with  balfponce,  and  that  the  pickle  should  stand  for  twenty-four  houn  in 
copper  or  braaa  pans !  When  we  road  directions  given  with  such  extreme  ignorance  of  the  poisonous  quality 
of  copper,  it  ie  no  wonder  that  we  hear  also  of  many  persons  being  aotuelly  noisoned  by  tbe  use  of  pickles.  Is 
say  nothing  of  health  having  been  iiijuro'!  in  nuitiberless  instaores,  without  the  causes  being  even  suspected. 

M68.  In  the  piekle*  made  for  sale  groat  importance  if  attached  to  their  being  of  a  good  colour ;  and  tWs 
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it  thartfon  %  tcraiiff  t«apCaiioii  to  hm  iBpraptr  tamm  ftr  ohfiiHng  t1ii«  «iid.    Aa  it  is  impMafifo  Cl»  I*  em^ 
tain  by  whom,  and  now  theaa  are  made,  it  appean  pnident  that  eimy  familjr  ■hoQld,**  aiiidk  aa  TpaamkimfWmim 
their  own  pickles,  i&  order  to  be  thorooghly  aeqaainted  with  their  compoaitkm. 
ThefoUowiitgfidtkM  un  iinw%  hepi  in  tkt  ^hejar  ta  JUmdbn , 


Wahiate, 

Gherkins, 

Nastortinma, 

Onions,  white  atnd  brown, 

ArtichokM, 

Jemaalem,  ditto, 

Redoabbaga, 

Cauliflowers, 

MashrooaUy 

Beetroot, 

French  beans. 

Barberries, 


Green  eansiowBav  lore  applsa> 

Bed  ditto,  riocali^riutar  Aa 


Bwaaar, 
French  oUToa, 
Spanish  (iittOi 
&nd 

IfeloB^tto, 
6allie^ 
EscbalotSy 
CaeanbenL. 

CMSi( 


Rndisbpods, 

Boek  samphire, 

Capera, 

Bed  Chilliest  BngKab, 

Ditto,  West  Indian, 

Eorse  radish, 

English  mixed  pickles. 

West  Indian  ditto, 

Ditto,  bind  pepper, 

Boar-knmfe, 

Sect.  TI^-^psBssKmio  bt  •rnrtTs. 

4469.  Spirits  preserre  animal  and  ▼eoetable  substances  upon  the  same  principle  ai« 
Tihegar ;  namely,  by  coagulating  the  alnumen,  which  is  the  first  to  pntrefy ;  hoi  it  is 
seldom  or  never  employed  for  the  presenration  of  animal  food,  as  it  genendly  mdere  it 
hard  and  indigestible.  Fruits  are  preserved  in  brandy  or  other  strong  ^kits.  lliosff , 
which  are  usually  so  preserved  are  plums,  apricots,  cherries,  or  peadies*  They  shooid 
be  gathered  before  they  are  perfectly  ripe,  and  soaked  for  some  hours  in  v«ry  bard  wa- 
ter to  make  them  firm.  As  the  moisture  of  the  fiuit  weakens  the  spirit,  it  ought  to  be 
strong,  and  five  ounces  of  sugar  should  be  added  to  each  quart  of  spirit. 

Olive  oil  is  used  for  preserving  a  few  vegetables,  as  tmfiles ;  the  jars  sheiiNrbeelBee^ 
luted  to  prevent  access  of  air. 

SbOT.  VII. PRBSEBVIRO  FSVIT  AITD  VBOBTABI.KS  BT  HBANB  OT  BUBA9L 

4470.  Before  sugar  was  in  use,  honey  was  employed  to  preserve  many  vegetaMe  pro- 
ductions, though  this  substance  has  now  given  way  to  the  jaice  of  the  sugar-cane.  Va- 
rious fruits,  flowers,  herbs,  roots,  and  juices,  when  boiled  with  sugar  or  sirup,  were  em- 
ployed in  pharmacy  as  well  as  for  sweetmeats ;  these  were  called  eonfectimu,  from  the 
Latin  word  conficere,  to  make  up.  Vegetables  whose  virtues  woidd  be  lost  by  diying,  or 
by  other  modes,  may  be  preserved  by  means  of  sugar  for  a  considerable  time  vnim|NiDied ; 
the  sugar  preventing  the  natural  decomposition  and  moulding  which  wouM  otherwise 
take  place.  This  method  is  therefore  very  efiectual,  and  its  expense  alone  is,  in  many 
cases,  the  chief  objection  to  its  use. 

4471.  In  the  preseut  day,  such  is  the  increase  of  luzmy,  that  the  confoctibner  forme 
a  distinct  profession,  which  has  relieved  the  domestic  establishment,  in  a  great  measure. 
from  nnmerous  duties  which  were  formerly  considered  important  and  essential.  The 
business  of  the  professed  confectioner  is  very  complicated :  it  requires  considerable 
skill  and  practice ;  and  in  order  to  exercise  his  trade,  which  comprehends  the  preserva- 
tion of  fruits  in  a  great  variety  of  ways,  the  preparation  of  ices  and  cieams^  and  the 
making  of  cakes  and  ornamental  devices,  du;.,  some  costly  apparatus,  and  a  collection 
of  tools  is  necessary  which  a  private  family  would  be  unable  to  manage  without  having 
devoted  a*  laige  portion  of  time  to  handle  them  with  dexterity  and  efllhct  The  most 
difficult  preparations  of  this  kind  may  now  be  purchased^  if  not  at  a  cheaper  rate  than 
they  can  generally  be  made  at,  at  least  with  a  greater  saving  of  thne  and  anxiety :  ao 
arrangement  which  certainly  leaves  the  mistress  of  a  family  more  leisure  to  eaitivaCe 
other  branches  of  knowledge  of  more  importance.  Nevertheless,  it  is  extremely  usefol 
that  all  who  direct  the  a&ira  of  a  family  should  have  a  general  knowledge  of  this  as 
well  as  other  subjects  on  which  many  of  our  comforts  depend.  But  our  object  in  this 
place  is  rather  to  estaMish  some  general  principles  in  this  part  of  the  preservation  of 
food,  iUustrated  by  some  examples  applicable  to  the  wants  of  private  ftniaiea,  and  such 
as  they  might  easily  put  in  practice,  than  to  enter  into  all  the  details  of  the  hosiness  of 
a  professed  confectioner.  Numerous  receipts  for  preserving  and  for  preparing  sweet 
dishes  of  various  kinds  which  are  usually  brought  to  table,  or  appear  at  the  desMit,  wB 
ba  found  in  Book  XV. ,  Chap.  III. 

4478.  Confaetians^  or  tuhtUmea  pnterved  hf  ntgart  may  be  imdai  titfs,  1.  lAfmA  can* 
fectn,  or  fruits  either  whole  or  in  pieoes,  preserved  by  Ming  immersed  in  a  iirid  trans- 
parent sirup,  as  the  liquid  confects  of  apricots,  green  citrons,  and  many  foreign  fruits. 
2.  Dry  ecnfuu  are  those  which,  after  having  been  boiled  in  the  sirup,  are  tadcen  out  and 
put  to  dry  in  an  oven,  as  citron  and  orange  peel,  dtc.  a  Marmalade^  jamtf  and  pttsies,  a 
kind  of  soil  compounds  made  of  the  pulp  of  fruits,  or  other  vegetable  substances,  bea 
up  with  sugar  or  honey,  such  as  orviges,  apricots,  pears,  dec.  4.  Jelliet  are  the  juices 
of  fruits  boiled  with  sugar  to  a  pretty  thick  consistence,  so  as,  upon  oooling,  to  form  a 
trembling  jeUy,  as  currant,  gooseberry,  apple  jeDy,  dtc.  5.  Conserves  are  a  kind  of  dry 
confects  made  by  beating  up  flowers,  fhiits,  dec.,  with  sugar  not  dissolved.  6.  CanHu 
aie  fruits  candied  over  with  sugar  after  having  been  boiled  in  the  sirup. 

Sect.  VIII.— pbbsbbvino  pbuits  akd  vbobtablbs  bt  mbams  ov  sibvp. 
•47S.  Althougfa.sttgar  passes  so  easily  into  the  state  of  fermentation,  and  is,  ia  tel 


TftEflSETATlON   OJ  VOOA  AKD  YBGBTABLES.  TfV 

%e  tmly  siiteUnce,  m  we  hare  ateted,  eapable  «f  ttadeiiohif  the  vneits  atage  o(  thaik 
process,  yet  it  will  oat  fenaent  readdy  ezeept  k  be  diaaolved  in  a  sufficient  qaanUty  of 
water ;  and  it  will  not  ferment  at  all  if  the  qaanlity  be  sufficient  to  ocnstitttte  a  veiy 
etroof  eiiup :  heoee  simps  are  used  to  preserve  fruita  and  other  TegetaUe  sobstanoea 
ih»m  the  chaagea  they  would  oadergo  H  left  to  thenweWea. 

A  great  Bomber  of  fratts  may  be  preaerved  in  tbeir  natural  state  in  a  fluid  transpa- 
rent sirup  of  a  proper  eonaistenee,  that  penetrates  into  every  part  of  the  iiuit.  The 
method  of  eibcting  this  requires  considerable  care ;  for  if  the  solotioa  of  sugar  is  too 
weak,  in  consequence  of  its  tendency  to  ferment,  it  will  quickly  beoome  sour  if  kept  in  a 
temperate  degree  «f  heat ;  saoh  a  solutiott,  thereibre,  is  not  calculated  to  prevent  the 
natural  feimentatkm  of  vegetabie  jnicea ;  and  if  t|M  simp  be  too  much  ooncentrated, 
the  sugar  eryatalliaeB,  and  thus  spoils  the  fruit 

4474.  Proper  MtrtngA  ef  Sirup. — It  has  been  aaeeitained  that  a  aoiution  of  sugar  pre» 

Sared  by  disaetving  two  parts  of  dooble-refined  sugar  in  one  of  water,  and  boiluig  this  a 
ttle,  aflbrds  a  sirhp  of  the  right  degree  of  strength,  and  whioh  neither  fements  nor 
eryatailiaes.  This  appears  to  be  the  degree  called  mooih  by  the  oonfeetioBera,  and  is 
lyroper  to  be  naed  for  the  pnrpoees  of  preserving  fruits. 

4475.  J%e  sirup  cmployei  should  sometmes  be  eUanfied,  whioh  is  done  in  the  following 
manner :  Dissolve  two  pounds  of  loaf-sugar  in  a  pint  of  water  x^  9M  to  tiiis  solution  the 
white  of  an  egg,  and  beat  them  weU.  Pat  the  preserving  pan  upon  the  fae  with  the 
eolation ;  atir  it  with  a  wooden  spatnla,  and,  when  it  begins  to  swell  and  boil  up,  throw 
in  some  cold  water,  er  a  little  oil,  to  damp  Uie  boiling ;  for,  as  it  riaes  snddenly,  if  it 
should  boil  over,  it  would  take  fire,  being  of  a  very  inflainmable  asture.  Let  it  boil  up 
again,  then  take  it  off;  and  remove  eaiefuHy  the  scum  that  has  riaen.  Boil  the  solutioB 
again,  throw  in  a  little  more  cold  water ;  remove  the  scum,  and  so  on  for  three  or  four 
times  aucoessively ;  then  strata  it  It  is  eoasidered  to  be  sufficiently  boiled  when 
some  taken  up  in  a  apoon  ponrs  out  Uke  oil ;  and  when  a  thin  skin  appeara  on  blowing 
upon  the  sirup,  it  is  judged  to  be  completely  saturated.  The  heat  When  anffioientl^ 
boiled,  and  of  the  proper  strength,  is  321^.  In  this  manner  the  simp  will  become  quite 
transparent  It  is  scaieely  neeessaiy  to  say  that,  if  a  greater  quantity  of  sirup  is 
wanted,  the  propoitions  of  sugar  and  water  must  still  be  the  same.  Instead  of  loaf- 
eugar,  some  have  used  only  brown  sugar,  which  they  have  clarified  to  do  aa  well  as  re- 
fined sugar,  by  mixing  with  the  solution  some  pounded  charcoal,  whioh  is  boiled  with 
the  sugar ;  by  straining  repeatedly  this  black  mixture,  the  eharooal  is  kept  back,  and 
the  sugar  becomes  cokiurlesa. 

4476.  In  ike  eonfutiomsr's  art  there  ia  a  great  nioety  in  proportioning  the  degree  of 
concentration  of  the  sirup  very  exactly  to  each  particular  case ;  and  tlMy  know  this  by 
aigns,  and  express  it  hy  certain  technical  terms.  But  to  distinguish  thMe  properly  ra* 
4|uires  very  great  attention  and  oeasiderable  experience. 

The  principal  thing  to  he  acquainted  with  is  the  ftct,  that  in  proportion  aa  the  sirup 
is  longer  boUed,  its  water  will  become  evaporated,  and  its  censistenae  will  be  thicker. 
Great  care  most  be  taken,  in  the  management  of  the  tiB,  that  the  airup  doea  not  boil 
over,  and  that  the  boiling  is  not  carried  to  such  an  extent  aa  to  bum  the  augar. 

4477.  We  gim  tht  foOtwuig  i^frwu  ^  haiUaff  Ike  mn^^Ms  MtUmgmthtd kif  Ilk*  pnftmtd  oatde^hamtri 
thoack,  parhui,  radi  nkety  it  MUom  attained  m  doBMtie  pnetiee.  TUb  Itt  dagnv  w  oalled  the  fArf«4, 
which  w  aiibdiTidad  into  tha  littla  and  pvat  thraad.  If  yoo  dip  the  finder  into  the  lirup  and  apjilT  it  to  tha 
thnmb,  the  tanacitr  of  the  simp  will,  cm  Mparating^  the  finger  end  thnmb,  aflbrd  a  thread  which  diortljr  breaks ; 
thia  \m  iKe  VdtU  ttrvod.  If  the  thread,  from  the  paator  tenacitj,  and,  eoaieqaentlr,  greater  atreagOi  of  tha 
aimp,  admita  of  a  greeier  eztaaaion  of  the  finger  and  thnaab,  it  ia  oalled  the  gruA  ikrttd.  U.  Bf  iMgar  boil* 
lag,  joa  obtain  (he  aaarJ,  which  ia  denoted  bjr  the  thread  admitling  of  beinff  drawn  without  breaking  by  the 
Qtmoet  eepaialiaa  ofthe  thamb  and  finger ;  thia  makes  candied  sugar.  3d.  By  farther  boilinff,  you  obtain  the 
iiow,  which  ia  known  by  dipping  a  skimmer  with  holes  into  the  simp,  and  hlowiAg  thraagh  tbam ;  if  bubblaa 
«re  perceived,  w^at  ia  termed  the  blow  is  obtained.  4th.  The  /rolAsr  inpUes  ours  wmwroae  bnUiles ;  and 
then  the  sngmr  will  fly  off  like  flakes  while  the  skimmer  is  qnickly  tosssd.  Ath.  The  Ml  admits,  by  additional 
boiling,  the  sirup  to  be  rolled  into  a  boU^prenonsIy  dipping  the  finger  into  water,  then  into  the  simp,  and 
aubeequeatly  into  the  water  again,  f/dou  T%e  cnsdb  denotes  Hut  it  does  not  stack  to  the  tooth,  and  erscks  when 
broken.  To  know  when  it  \tU  attained  this  degrea,  dip  a  teaspoon  or  akswer  into  tha  angnr,  and  let  it  drop  to 
the  bottom  of  apan  of  cold  water;  if  the  aiigar  noaains  hard,  it  has  attained  tha  dagna  termed  eracip.  (th. 
Tha  test  difna  is  tormad  the  oaromei,  beyond  which  a  partial  burning,  or,  rather,  esrboninng  of  the  simp 
will  take  pteca.  This  is  a  mtT  etegant  covering  for  sweetmeats.  We  should  <Hioenr«  that  omamefetal  con- 
fcctiooery  aan  aeUom  be  axeonied  well  but  by  tha  hands  of  ptofissed  eonfectionen. 

4478.  Pulpy  fruUs  sort  presertsi  tokoU  iu  sirup,  aa  foUowa:   The  ihiita  that  are  the 

moat  tt  for  this  mode  are,  ^^riests,  peuHus^  nscUrines^  offP^t  p'eeugug^s,  plums  of  all 

kinds,  and  pears.    As  an  example,  take  aenoe  aprieota  not  too  ripe ;  make  a  small  dit  at 

the  atem  end,  and  push  out  the  stone ;  aiauBier  them  In  water  tiU  they  are  softened  and 

about  half  done,  and  afterward  throw  them  Mo  cold  water.    When  they  have  cooled, 

take  liiem  out,  and  drain  then.    Put  the  aprioots  into  the  preaerving  pan  with  sofr 

eient  sirup  to  cover  them ;  let  them  hoU  9p  three  or  four  tnneo,  and  then  akim  them ; 

remove  them  from  the  Are,  poor  them  into  an  eaitben  pan,  and  let  them  cool  till  next 

day.    Boil  them  up  three  days  enecessively,  skinuning  each  time,  and  they  will  then  he 

finished,  and  in  a  state  fit  to  be  put  into  pots  for  use.    After  each  boiling,  it  is  proper  to 

examine  into  the  state  of  the  sirup  when  cold ;  If  too  thin,  it  will  bear  additional  boil- 

jng  I  •€  *«o  th><4c  it  mar  be  lowered  with  more  sirup  of  the  usuai  standard.    The  reason 
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why  the  fruit  isr  emptied  oat  of  the  preserving  pan  into  an  earthen  pan  is,  that  the; 
of  the  fmit  acts  upon  the  copper  of  whidi  the  preserving  pans  are  usaally  made.  Froos 
this  example,  the  process  of  preserving  fruits  by  simp  will  be  easily  compTehended. 
The  first  object  is  to  soften  the  fruit  by  blanching  or  boiling,  it  in  water,  in  order  thai 
the  simp  by  which  it  is  preserved  may  penetrate  through  its  substance.  In  proportioo 
as  the  fruit  is  unripe  or  bard,  it  will  require  to  be  boiled  three  or  four  times  in  the  simp ; 
when  it  is  of  a  softer  texture,  the  Mrup  drained  off*,  and  poured  on  the  firuit  in  its  boil- 
ing state,  will  be  sufficient,  as  it  is  important  to  retain  the  shape  and  appearance  of  the 
Anit  as  perfect  as  possible. 

4479.  FruiU  preserved  by  Sirup  without  HeMt.'-Mzvy  fruits  when  preserved  by  boiling 
lose  much  of  their,  peculiar  and  delicate  flavour,  as,  for  instanisB,  pineapples ;  and  this 
inconvenience  may,  in  some  instances,  be  remedied  by  preserving  them  without  heat. 
Out  the  fruit  in  slices,  about  one  ^fth  of  an  inch  thick ;  strew  powdered  loaf-sugar  an 
eighth  of  an  inch  thick  in  the  bottom  of  a  jar,  and  put  the  slices  on  it  Put  more  sugar 
on  this,  and  then  another  layer  of  the  slices,  and  so  on  till  the  jar  is  fulL  Place  the  jar 
with  the  fruit  up  to  the  neck  in  boiling  water,  and  keep  it  there  till  the  sugar  is  com- 
pletely dissolved,  which  may  take  half  an  hour,  removing  the  eeam  as  it  risea.  Lastly, 
tie  a  wet  bladder  over  the  mouth  of  the  jar,  or  cork  and  wax  it. 

4480.  Dry  Confects^  or  Fruits  preserved  by  boUing  in  Sirup  and  drying  aftertcard, — ^An]F 
of  the  fruits  that  have  been  preserved  in  sirup  may  be  converted  mto  dry  preserves  by 
first  draining  them  from  the  sirup,  and  then  diying  them  in  a  stove  or  very  moderate 
oven ;  adding  to  them  a  quantity  of  powdered  loaf-sttgar,  which  will  gradually  penetrate 
the  fruit,  while  the  fluid  parts  of  the  sirup  gently  evaporate.  They  should  be  dried  ii» 
the  stove  or  oven,  on  a  sieves  and  turned  every  six  or  eight  hours,  fresh  powdered  sugar 
being  sifted  over  them  every  time  they  are  turned.  Afterward  they  are  to  be  kept  in  a 
dry  situation  in  drawers  or  boxes.  Currants  and  cherries  preserved  whole  in  this  man- 
ner, in  bunches,  are  extremely  elegant,  and  have  a  fine  flavour.  In  this  way  it  is  abo 
that  orange  and  lemon  chips  are  preserved. 

4481.  Marmaladesy  Jams,  and  Fruit  Pastes. — ^The  preserves  wMeh  bear  these  names  ara 
of  the  same  nature,  and  are  now  in  very  general  request ;  they  are  prepared  without 
difficulty  by  attending  to  a  few  directiona;  |3iey«exe  little  expensive,  and  they  may  b« 
kept  without  spoiling  for  a  considerable  time. 

4482.  Marmaiades  and  jams  differ  little  from  each  other ;.  they  are  preservea  of  a  hak 
liquid  consistence,  made  l^  boiling  the  pup  of  fmits^  and  sometimes  part  of  the  rinda,. 
with  sugar.  The  appellation  of  marmalade  is  applied  to  those  confitures  which  are  com- 
posed of  the  firmer  fruits,  as  pineapples  or  the  rinds  of  oranges ;  whereas  jams  are 
made  of  the  more  juicy  berries,  suck  as  strawberries^  raspberries,  cumuits,  mulberriea,. 
dec.  Fruit  paste*  are  a  kind  of  marmalades,  consisting  of  the  pulp  of  fruits  first  evapo- 
rated to  a  proper  consistence,  and  afterward  boiled  with  sugar.  The  mixture  is  theib 
poured  iato  a  mouhl,  or  spread  out  on  sheeta  of  tin,  and  subsequently  dried  in  the  oven 
or  stove  till  it  has  acquired  the  state  of  a  paste.  From  a  sheet  of  this  paste,  stripe  may 
be  cut  and  formed  into  any  shape  that  may  be  desired,  as  knots,,  rings,  dtc 

In  the  more  juicy  fruits,  the  pulp  is  boiled  till  much  of  the  aqueous  part  is  evaporated 
before  the  sugar  is  added.  This  is  best  performed  in  broad  shallow  vessels ;.  but,  wheo 
the  pulp^  matter  begins  to  get  thick,  great  care  is  necessary  to  prevent  its  burning 
Tbis  accident  is  almost  unavoidable  if  the  quantity  be  large,  and  the  fire  applied,  as  is 
often  the  case,  immediately  under  the  pan ;  but  it  may  be  entirely  avoided  b^  putting 
the  pulpy  mass,  when  thickened  tb  the  consistence  of  a  sirup,  in  shallow  earthen  pans, 
and  placing  them  in  an  oven  with  its  door  open,  moderately  heated :  in  this  manner  the 
heat  will  be  applied  equally  to  every  part.  A  still  better  plan,  but  more  tedious,  is  to 
place  the  vessel  containing  the  pulp  in  another  vessel  containing  boiling  water,  which  is 
called  the  water-batlh  The  application  of  steam,  by  means  of  what  is  called  the  steam 
preserving  pan^  is  the  best  contrivance  for  making  marmalades,  jams,  and  all  other  cu- 
Unary  preparations  which  are  liable  to  become  injured  by  a  degree  of  heat  exceeding  that 
of  boiling  water.    See  wood-cuts  in  "  Furniture,**  Book  V. 

4483.  Orange  Marmalade. — ^Scoop  out  the  pulp  of  Seville  oranges  into  a  hair  sieve,, 
beat  it,  and  press  the  juice  through  into  a  pan  bek)w :  boil  the  skins  in  water  in  the  pre- 
serving pan  till  they  are  tender ;  then  take  out  the  white  part,  and  cut  them  into  small 
strips ;  add  this  to  the  juice,  and  to  each  pound  of  the  fruit  add  a  pound  of  clarified  sugar^ 
and  boil  the  whole  for  about  half  an  hour  to  the  degree  called  the  feather.  Take  it  off,. 
stir  and  mix  it  well,  and  boil  again  till  it  hangs  to  the  spoon,  being  the  degree  called 
the  crack.  Take  care  not  to  boU  it  too  much,  Iwt  watc^  it  carefully,  as  the  proper  con- 
sistence is  important.  When  right,  pour  it  into  pots ;  cover  Uiemwitb  paper  dipped  in 
brandy,  and  tie  a  bladder  over  it.  Common  oranges  are  not  equal  to  the  Seville,  but 
they  will  make  very  good  marmalade.  If  the  sugar  is  broken  ki  pieces-  and  boiled  with 
the  fruit,  without  being  first  clarified,  it  will  do ;  but  then  it  must  be  well  skimmed  as  it 
boils.  Marmalade  should  be  made  between  February  and  the  end  of  March,  as  the  S& 
ville  oranges  are  then  in  their  best  state. 

4484.  Scotch  onng$'chip  Marmalade^  tmotdittg  to  di*g  Dods.-^TtJn  tqaal  wvight  otfiiw  lonf  wagu 
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••TJllo  onagM ;  'wipe  and  gnto  th»  cnranges,  but  not  too  vraeh.  (Tho  ooter  gnto  boilod  «p  with  toftr  will 
maka  an  excellent  oooaerre  for  rice,  cnataid,  or  batter  pttddinft.)  Cut  the  orangee  the  eroee  waj,  and  eqneen 
oat  the  joioe  thioogh  a  emalt  nore ;  acrape  off  the  pulp  from  the  inner  ekins,  and  pick  oat  the  aeede ;  boil  the 
akina  till  perfectly  tender,  ohanging  the  water  to  take  off  part  of  the  bitter.  When  oool,  scrape  the  coarae, 
white,  thrrady  part  of  the  ifcine,  and,  truning  three  or  four  skine  together  for  deepatch,  cat  them  into  narrow 
chin ;  clarify  the  sogar,  and  put  the  chipe,  palp,  and  iaioe  to  it :  add,  when  boiled  for  ten  minutea,  the  jaioe 
and  grate  of  two  lemons  to  every  dozen  of  orangea.  Skim  and  boil  for  twenty  minutes ;  pot,  and  corer  when 
oold. 

4485.  Quine*  Mannalade.—'Bml  some  ripe  quinces  in  a  small  quantity  of  water  till  they  are  tender ;  pare 
the  skins  off,  cot  them  into  quarters,  and  take  oat  the  cores ;  stew  the  parings  and  cores  in  some  Water ;  strain 
thiiu  and  add  the  water  to  the  ooartered  quinces.  Put  the  whole  into  a  preserring'  pan,  with  as  much  sugar 
as  tne  weight  of  the  quinces.  Boil  this  till  it  is  of  the  proper  consistence  for  a  marmalsde,  bruising  it  with  a 
wooden  spatoht. 

4480.  A  marmaUide  majf  be  made  «•  the  tame  puumer  by  using  pears,  apricots,  peaches,^ineapples,  or  any 
other  fruit  of  a  pnlpy  nature. 

4487.  Jamg  require  the  same  care  and  attention  in  the  boiling  as  marmalade ;  the 
slightest  degree  of  baming  communicates  a  disagreeable  empyreumatic  taste,  and  if  they 
are  not  boiled  sufficiently  they  will  not  keep.  That  they  may  keep,  it  is  necessary  not 
to  be  sparing  of  sugar. 

4488.  Raspberry  /am.— Bick  a  suffioient  quantity  of  fresh  ripe  .raspberriet,  gathered  on  a  dry  day ;  maah 
them,  and  tess  tliem  throagh  a  wicker  sieve ;  to  one  pint  of  the  pulp  add  a  pound  of  loaf  sugar,  poaDded  or 
broken  small :  put  the  whole  ixHo  a.  preserving  pan  over  a  clear  fire.  When  it  begins  to  boU,  skim  it  well,  and 
■tir  it  for  half  an  hour,  taking  great  care  not  to  let  it  bum.  When  done,  put  it  into  small  pots^  cut  some  pieces 
of  paper  round  to  the  size  of  the  pot ;  dip  them  in  brandy,  and  lay  them  on  the  iam ;  also,  tie  another  pm>er 
over  the  pot.  Some  add  a  little  red  currant  juice  to  the  raspbenries ;  but  this  wiU  demand  eorae  more  sugar : 
others  add  a  little  honey  to  make  it  richer. 

4489.  Stramberry  jam  and  barberry  jam  are  made  in  the  same  manner.  The  sugar  used  may  fint  be  clari- 
fied :  add  one  sixth  of  currant  juice. 

4490.  White  Gaeeeberry  Jam. — ^This  is  a  homely  preparatioa,  but  very  useful  where  there  are  children.  It 
is  made  as  the  last,  only  the  gooeeberries,  which  should  be  quite  ripe,  must  be  well  boiled  until  thepr  begin  to 
break.  Each  pound  of  fruit  requires  a  pound  of  sugar ;  and  the  gentle  boiling  must  be  continued  till  tlw  jam 
is  of  the  right  consistence.    Red  gooseberry  jam  is  made  in  the  same  way. 

4491.  Carraitt  Jam  may  be  made  the  same  way. 

The  mcntke  tehen  jam*  and  jetUee  are  ueuaUy  made  are  June  and  July.  They  should  be  examined  in  August 
to  see  if  there  be  any  tendency  to  fermentation,  or  any  mouldiness ;  if  so,  they  must  be  reboiled  and  prepared 
over  agun.    In  warm  seasons  this  is  veiy  liable  to  happen. 

4409.  Toareeerve  Dameemefar  Pies.— Take  equal  weight  of  fruit  and  clarified  sugar.  If  any  o  the  damsons 
are  broken,  boil  them  first  some  time  in  the  eugar ;  then  add  the  whole  quantity  of  iruit,  and  boil » .1  a  jellies ; 
pot,  and  tie  paper  over.    But  the  best  mode  is  Appert*s,  given  already,  p.  793. 

4493.  Fruit  Jellies. — ^These  are  compounds  of  the  juices  of  fruits  combined  with  sugart 
concentrated  by  boiling  to  such  a  consistence  that  the  liquid,  upon  cooling,  assumes  the 
form  of  a  tremulous  jeUy.  Vegetable  jelly  is  a  distinct  principle  existing  in  fruits,  which 
possesses  the  property  of  gelatinizing  when  boiled  and  cooled ;  but  it  is  a  principle  entire- 
ly different  from  the  gelatin  of  animal  bodies,  although  the  name  of  jelly,  common  to 
both,  sometimes  leads  to  an  erroneous  idea  on  that  subject.  Animal  jelly,  or  gelatin,  is 
glue ;  whereas  vegetable  jelly  is  rather  analogous  to  gum,  though  different  from  it,  and 
not  nearly  so  nutritious  as  animal  jelly  or  gelatin.  (See  Book  VII.,  Chap.  VII.,  Sect. 
IX.)  In  preparing  yegetable  jellies,  it  is  necessary  to  guard  against  boiling  thiem  too 
long,  since  this  destroys  their  property  of  gelatinizing,  and  they  then  assume  the  appear- 
ance of  mucilage  or  gum ;  and  this  accident  is  most  likely  to  occur  when  the  quantity 
of  sugar  is  too  small  to  absorb  the  water  of  the  juice.  Jellies  are  most  perfect  as  to 
beauty  and  transparency  when  clarified  sugar  is  used ;  but  for  ordinary  purposes  refined 
sugar  answers  yery  well. 

4404.  Cmrant  JeUy.—Tha  usual  method  of  obtaining  the  juice  is  to  bruise  the  eurrants,  and  to  pass  them 
thxoogh  a  siew ;  but  then  it  is  apt  to  be  turbid  and  thick.  A  better  mode  is  to  warm  the  fruit  by  steamingit, 
or  by  putting  it  clooely  covered  into  a  slow  oven ;  the  juice  will  then  flow  from  it  vrithout  muoh  pressure,  rut 
it  nqw  in  the  preeerving  pan  on  the  fire  to  boil,  in  order  to  evaporate  son^e  of  the  water ;  let  it  boil  a  quarter 
of  an  hour :  then  take  it  off,  skim  it,  and  pass  it  through  a  flannel  bag  to  render  it  dear:  add  sugar  to  it  in 
the  proportion  of  a  pound  and  n  half  of  refined  sugar  to  one  pint  of  the  juice,  and  put  this  on  the  fire  to  simmer 
very  gently,  until,  by  dipping  a  noon  in  the  jelly,  and  again  raibiag  it,  the  jellv  beoomee  stiff;  then  the  boil- 
inr  is  sufficient.  Take  it  now  off  the  file,  and  let  it  stand  till  the  seum  has  collected  on  the  surface ;  remove 
this,  ran  the  whole  throagh  a  hair  sieve,  and  put  the  clear  jelly  into  pote.  When  cold,  cover  the  sur&ce  with 
jelly  paper  steeped  in  brandy.  What  remains  on  the  sieve  will  do  to  make  pies,  or  mix  with  an^  common  jam ; 
UM  tne  jelly  wul  be  more  Mlicate  if  no  squeeang  is  employed.  A  small  proportion  of  raspberries  will  improve 
the  flavour. 

449ft.  White  earrant  jelly  is  made  in  a  similar  manner ;  only  the  finest  sugar  should  be  used,  and  the  boil- 
ing and  straining  should  be  done  very  carefully,  as  the  colour  is  easily  injured.  White  nspberry  juice  may 
be  added.    The  sugar  should  be  high-boiled. 

4498.  Black  cmrant  jeOy  is  generally  used  medicinally ;  it  is  made  in  the  same  manner. 

4497.  Grape  /e%.— Spread  some  of^the  ripest  grapes  on  straw ;  at  the  end  of  a  fortnight  pluck  them  from 
the  stalks,  and  boil  them  for  five  or  six  minutes  only,  in  order  that  the  juice  may  be  extracted  with  eaae  by 
nnssun ;  next  pass  the  juice  through  a  sieve,  add  a  quarter  of  a  pound  of  white  sugar  to  each  pound  of  juice, 
and  boil  the  whole  for  half  an  hour,  and  afterward  set  it  to  cod ;  in  twenty-four  hours  it  will  be  a  fine  jelly, 
ttsefnl  to  invade. 

4498.  Robs  are  vegetahU  juices  simplv  inspissated  by  eyaporating  most  of  the  water  in 

a  yessel  oyer  a  fire  till  they  acquire  the  consistence  of  sirup,  which  will  prevent  their 
running  into  fennentation.  The  fruits  are  to  be  squeezed  in  bags  to  obtain  the  juices. 
Sometimes  a  little  sugar  is  added  to  make  them  keep  better.  Rob  of  elderberries  wH 
keep  without  sugar,  and  is  sometimes  enH>loyed  medicinally. 

4499.  Sirup  of  Xi«MOfis.— Dissdve  by  a  gentle  heat  a  pound  and  three  quarters  of  snnr  in  a  pint  of  lemm 
*oioe,  and  akun  it  well ;  add  an  ounce  of  lemon  peel  cut  thin ;  simmer  the  whole  gently  lor  a  few  minutes,  and 
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tkMataiait;  ^rlMB  eold,b«ttlBit,«Mlkeepitm  aoool^laM.    If  tonau  onaot  be  hi 

bgr  dimlviag  oryttsUkad  Unoa  jiaiee  in  nrap,  und  flttfoonag  it  with  ainip  of  lemon  pevl 

4M0.  J9infp  Of  OmmgtB  mar  \m  made  in  the  aune  w«y.    Both  theee  are  uaefal  for  meqc 

Sinip  o/I*«Mm  or  €(raivr»  F««{.--*Meoenae  all  I '  *    ' 

r.  three  ooaoee  of  the  oater  nnd  of  lenon  peel 

the  oltar  part,  and  add  to  it  two  poanda  of  loaf' 


had,thto 


9in^  o/Ltmon  or  Cfrangt  F««{.— Maoeiate  all  night  ia  a  dooe  veeael,  with  a  piat  and  a 

1  or  Seville  oiaage ;  etiaia  and  1 


let  it  etaad  to  aeMlo; 
evaporate  by  a  gentle  heat  tiU  it  coaMO  te  c 


4M1. 
iag  water,  tluee  oaaoee  of  the  oater  nnd  of  leaion 
poor  off  the  oltar  part,  and  aiT  * 
proper  conditettce  for  a  oirnp. 

4502.  Fruits  preserved  by  Candying. — ^All  fruits  before  being  candied  must  first  be  boil- 
ed in  sirup,  after  which  they  are  taken  out  and  dried  oo  a  stoTe,  or  before  the  fire ;  tfae 
sirup  is  then  to  be  conoentrated  or  boiled  to  a  candy  height,  and  the  fruit  dipped  ia  It, 
and  again  laid  in  the  stove  to  dry  and  candy :  they  are  then  to  be  put  into  boxes  and 
kept  dry. 

4603.  For  beautiful  preserves  for  the  dessert,  see  "  Confectionery,*'  Book  XV. 

4604.  Conserves  consist  of  fresh  Yegetable  matters  beat  into  a  unifinrm  mass  witb 
refined  sugar ;  and  they  are  intended  to  preserve  the  virtues  and  properties  of  recent 
flowers,  leares,  roots,  peels,  or  fruits  unaltered,  and  as  near  as  possible  to  what  thqr 
were  when  fresh  gathered,  and  to  give  them  an  agreeable  taste.  Vegetables  whose 
Tirtues  are  soon  destroyed  by  dnring,  may  be  preserved  in  this  manner  for  a  consider 
able  time  unimpaired.  The  preparation  of  conserves  is  extremely  simple.  The  sqgar 
is  first  ground  to  fine  powder,  and  then  mixed  by  long  beating  (not  by  solution)  with  the 
vegetable  pulp,  or  other  material.  No  heat  or  other  mode  of  preparation  is  employed  ; 
so  that  the  yegetable  matter  remains  as  nearly  as  possible  in  the  state  in  whi^  it  exist- 
ed in  the  plant  at  the  moment  of  gathering.  The  most  usual  of  these  are  conserve  of 
roses,  mallows,  rosemary ;  of  hips,  orange  flowers,  violets,  jossamine,  cilions,  and  sloes: 
they  are  chiefly  medicinal.  The  apothecaries,  under  the  title  of  consenres,  oomprebend 
all  kinds  of  confects,  both  dry  and  liquid,  whether  of  flowers,  fruits*  seeds,  roots,  or 
leaves,  if  they  are  prepared  with  sugar  or  honey  to  preserve  them. 

4509.  T%e  foUomngfrmt*  and  vegttaiUt  prtMwe^f  ekiejfyfor  the  deMsertf  maif  be  hod  ta  tkt  Asp$  m 


Mixflcatel  laieina  ia  bonohea. 
Jordan  ajmondi. 
Qoainarrea,  or  Portngal  plume. 
Praneo  imp^rialea,  the  largest  aort 

of  French  ploma. 
Pnanet  do  Toon. 
Pmaes  da  Roi. 
Pmnee   do    la  Seine,  or  prunes 

Hearses. 
Prunes  de  Brigaolles,  or  prunellas. 
Pranes  de  If  irabelle,  or  pistoille. 
Preneh  dried  pears. 
Fkeaoh  dried  apples :  these  hoop  a 

long  time. 
Portogal  dried  cherries. 
Portngal  dried  peadies. 
Blemi,  or  ohoeen  9mj7U^  figs. 
Toihey  Hat  figs. 
Da,  in  cakes  with  abnonds. 
Commadra  in  cakes,  with  almonds. 
ManeiUes  alnonds. 
Almond  figs,  fig  cakes,  and  almond 

pines. 
Egyptian,  Mogadore,  and  Barbery 

oates. 
Porti^  black  grapes. 
Spanish  green  grapes. 
Hambargh  black  grapes. 
Mala^  and  Oporto  ponwgianates. 
Spanish  moskmelons. 


Flench  and  Spanish  olires. 

Candied  orange  and  lemon  peel 
chips. 

Pieserred  West  India  ginger. 

Prsserred  East  India  ginger. 

Presenred  green  limes. 

Prsserred  pineapples. 

Praserred  tamarinds. 

Piaeajn^  jam. 

Gnsva  jelly. 

Brazil  nvts. 

Caahesr  ants. 

Ameiioaa  ground  nala. 

Pistachio  nuts. 

Spanish  chestnuts. 

nesh  ooooanots  with  milk. 

'East  India  candied  ginger. 

East  India  choa««hott. 

Preserred  nutmegs  from  BaUvia. 

Preserved  cashew  apple. 

Apricots,  gxeengeges,  aUawbeuieB» 
oheiries,  Ac,  presenred  in  apple 
jellj  from  Rouen. 

The  following  fruits  dried  in  sirup 
or  in  ciyrtal  sugar,  from  Au- 
TOfgne;  apricots,  gages,  peach- 
as,  cherries,  strawberriee,  nectar* 
ines,  Mogul  plums,  pineapples, 
Siberian  apples,  pears,  &c 

Chinois  glaces. 


MirahellesdeMetB. 
Apricot, 

tartlets. 
Preeerred 

carved,  in  jelly. 
Norfolk  biflfaiB  and  bifia 
GeUes  defndt,  dried  in  cakes. 
Bottled  avaU  tot  tarts 


PVt>» 


laepbemee,   strawbeiriea^    cm 
Tanta,  damsons,  goosebeniee,baJ 
laeea,  ihaberh,  Aaerieaa,  Ri 
eisn,  and  Swedish  oraDbesriea. 

row.  mmi  JelUcv 


lar 


Aprioot  marmalade 


Greeagi«e  aaimalade 
Qttinoe  marmalade 
Raspberry  jam. 


If  these  are  pot  iate^eteal  atone /orj^  ihey  wiil  keep  Ticy  loi«. 


Giiueebenj>  jaas. 
Barberry  jam. 
Red  currant  jam. 
Black  cnrxant  jam. 
Pineapple  jam. 
Red  cnzrant  jelbr. 
Black  cuxaut  jeUj 
Apple  >eUy. 
Dittos  Jrom  Rones. 


BOOK  XL 

ON  THE  GENERAL  ARRANGEMENT  OF  A  KITCHEN,  AND  ON  TH» 
CULINARY  PROCESSES,  AND  APPARATUS  FOR  COOKING 

CHAPTER  I. 

INTRODUCTION  AND   GKNERAL   BEMABKS. 

4606.  The  situation  of  the  kitchen  with  respeot  to  the  rest  of  the  house  demands  thr 
particolaT  oQDsideration  of  the  arehiteot.  In  London,  and  in  many  other  large  eiftiea 
and  lowns,  the  great  value  of  ground  renders  it  desiraUe  to  eeonomise  space  as  miidi 
as  possible  ;  and  hence  the  kitchen  is  almost  always  placed  in  the  baseaaent  story.  Ia 
the  country,  however,  this  mode  of  arrangement  ia  not  so  necessary,  aad  the  kitefaen  ia 
often  a  separate,  though  attached  beilding,  which  is  better  on  several  aoooonts,  as  will 
be  perceived  from  the  following  enumeration  of  the  requisites  of  a  good  kitchen. 
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4607.  1.  It  should  be  aniBoieiitlT  btffe,  and  the  parte  eoaTeeieBtly  diatribeted.  s.  It 
ahould  be  lofty  and  well  ventilated.  8.  There  sboidd  be  good  light,  eepecially  in  those 
places  where  the.  cooking  is  immediately  going  on.  4.  It  should  be  well  sopped  with 
water  and  iiieL  6.  There  shoold  be  easy  access  to  it,  without  passing  throagh  the 
house.  0.  li  should  be  so  plaoed  that  the  odour  of  the  cookiag  should  not  be  peroeiyed 
in  the  house ;  nor  ahould  the  latter  be  ineommoded  by  the  noise  of  the  culinary  opera- 
tions and  servants.  7.  The  apfiendages  to  the  kitchen,  as  soullery,  pantry,  store-room, 
fuel-room,  &c.,  should  be  arranged  near  to  it.  8.  If  possible,  some  of  the  offices  are  best 
placed  round  a  small  courtyard,  which  would  be  rery  useful  for  many  operations  that 
are  proper  to  be  p^fonned  out  of  doors  and  out  of  sight. 

4608.  It  may  be  sufficient  at  present  to  enumerate  a  few  things  in  the  interior  thai 
must  be  attended  to  in  designing  eveiy  large  kitchen.  There  should  be  some  good  side 
lights  as  well  ae  a  skylight,  if  the  latter  be  practicable.  There  mi»t  be  a  sufficiently 
liuge  chimney,  with  a  kitchen  range,  stewing  stoves  in  brick,  hot  plate,  reastere,  oven% 
and  other  fixtures  for  cooking,  with  proper  flues,  independent  of  that  belonging  to  the 
range ;  dressers,  plate*shelves,  and  other  necessary  foniiture.  T\m  floor  shoold  Se  stone, 
and  the  akirttogs  stone  or  slate.  The  cooking  is  carried  on  ^  fives  made  wHh  wood, 
cod,  peat,  or  charoGdi :  steam,  gas,  and  lamps' see  likewise  eaoployed ;  and  also  combip 
nations  of  several  of  these  modes,  each  of  lii^di  demands  peculiar  coatrivaaces. 

4609.  In  considering  the  form  and  general  arrangemiBnt  of  kitchens,  regard  must  be 
had  to  the  nature  of  the  estabUstameilt,  and  the  kind  of  cooking  to  be  performed,  since 
the  apparatus  necessary  for  a  smail  family,  where  economy  of  expense  and  house  room 
is  a  material  object,  ought  to  be  very  different  finom  what  are  required  in  the  kitchen  of 
a  person  of  large  fortune,  or  in  a  public  establishment. 

4610.  '*  The  dutrihuim  of  a  kiiehmy'*  Count  Romford  observes,  **  must  always  dqiend 
so  much  on  local  circnmatanees,  that  general  rules  can  hardly  be  given  respecting  it : 
the  principles,  however,  on  which  this  distnhution  ought  in  all  cases  to  be  made,  vis., 
convenience  to  the  cook,  cleanliness,  and  symmetiy,  are  simple,  and  easy  to  be  under- 
stood ;  and  in  the  application  of  them  the  architect  will  have  a  good  opportunity  of  dis- 
playing bis  ingenuity  and  showing  his  taste.  Should  he  condescend  to  consult  the  cook 
in  making  these  arrangements,  he  will  do  wisely,  on  more  accounts  than  one.*'  He 
observes  farther,  "  Co&Bt  in  general,  are  averse  to  all  new  inventions ;  and  this  is  not 
surprising,  and  ought  1^  no  means  to  be  imputed  to  them  as  a  &olt.  Accustomed  to 
work  triih  their  ovon  tooU^  they  naturally  feel  awkward  and  eabarpassad  when  others  are 
put  into  their  hands :  and  to  this  we  may  add,  that  there  im  always  a  de^ee  of  humilia- 
tion feVi  by  those  who,  after  havinff  been  accustomed  to  consider  themselves,  and  to  be 
considered  by  others  as  masters  of  their  profession,  are  required  to  learn  anything  new, 
or  to  do  aoytMng  in  any  other  manner  than  Uiat  in  which  they  have  been  dways  aQOi»> 
tomed  to  do  it,  and  in  the  performance  of  which  ihej  have  acqaind  praise.  It  n^  noty 
however,  be  difficult  to  convince  those  of  the  profession  who  are  possessed  of  a  good 
underetanding,  and  are  above  low  and  vulgar  prejudices,  that  certain  alterations  propo- 
sed will  meet  with  their  approval  when  ihey  become  better  acquainted  vnth  them," 

461 1.  With  rttpea  to  the  various  operatioho  of  cooking,  Dr.  Proot  observes  Uiat  **  they 
are  preparatory  to  the  solvent  action  of  the  stomach.  Of  these  operations,  man's  natiue 
has  taught  him  to  avail  himself^  and  they  constitute  the  chief  means  by  which  he  is  eo- 
fldtled  to  be  omaiverous ;  for,  wiAont  such  preparation,  a  very  laige  portion  «f  the  matten 
which  he  now  adopts  as  food  would  be  completely  indigestible.*^  The  same  eminent 
physician  considers  eoaking  as  operating  upon  our  food  mndi  in  the  same  way  as  the 
digestive  organs  in  the  cemmenoement>of  their  iteration  :  and  he  says  ftrther,  that  "vt 
some  individuals  the  powere  of  digestion  are  so  weak,  that  the  stomach  Is  idmost  kioft- 
paUe  of  dissolving  solid  food  of  the  roost  simple  kind ;  and  that  a  crude  diet  of  the  flesh 
of  animals  in  a  hardened  state,  *  from  bad  cooking,'  is  little  else  than  poison."  He  adds, 
**  the  culinary  art  engages  no  smaU  share  of  attention  amonff  mankiod ;  but,  unfortu- 
nately, cooks  are  eeUom  chemisU ;  nor,  indeed,  do  tiMy  unddfstand  the  most  simple 
of  the  chemical  principles  of  their  art.  Hence  their  labour  is  most  fiequently  employed, 
not  in  rendering  wholesome  articles  of  food  digeetible,  which  is  the  true  object  of  oodc- 
ing,  but  in  making  unwholesome  things  palatable.'* 

4612.  Am  an  iUugiraium  of  the  power  of  cookery,  it  may  he  cbeereei  that  the  aUeraiion  pro- 
Aicoi  » the  qualiiieo  of  oubHancu  by  ^  application  of  heat  is  remarkable.  The  cassava 
root,  when  raw,  ia  a  lalal  poison  to  man  and  beast ;  but,  prepared  t^  fire,  it  is  not  en^ 
iottoeent,  hot  fimos  the  common  food  of  the  West  Indians.  The  strong  odour  of  the 
onion  is  destroyed  by  boiltng.  The  root  of  the  wake-robin  has  a  juioe  that  wffl  blister 
the  akin ;  hot  when  boiled  it  is  as  myd  as  the  potato.  Mushrooms  have  little  taste  When 
zaw,  but  beeome  very  aavouiy  when  cooked.  The  raw  potato  is  iU-flavoured,  extreme- 
ly indigestible,  and  eooM  not  be  eaten  as  human  fiMid  untess  it  was  cooked ;  but  by 
roasting  or  boiling  it  beeemes  farinaceous,  sweet  and  agreeable  to  the  taste,  whcAcseme, 
digestible,  and  higl^  nntritieus.  OofiTee  is  disagreeably  bitter  in  its  raw  state,  and  the 
fine  aroma  for  wfaieh  it  is  distinguished  is  entirely  the  result  of  the  process  of  roasting. 
When,  in  the  preparation  of  bread,  oonsiderable  heat  is  applied  to  the  dough,  a  com]4ete 
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change  is  produced  in  its  cbemical  properties ;  the  raw  substance  diflfeiiB  entirely  fiiMB 
the  flour :  it  no  longer  makes  a  tenacious  paste  with  water,  nor  can  starch  and  gluten 
be  any  longer  extracted  from  it. 

4613.  The  application  of  eontiderahU  heat  to  raw  animal  food  by  any  of  these  proeet9€9 
produces  in  it  several  chenueal  chatiges.  Much  water  is  evaporated,  the  muscular  fibre  is 
rendered  opaque  by  the  coagulation  of  the  albumen,  and  it  becomes  likewise  more  ten- 
der ;  the  gehitin,  which  is  never  liquid  in  the  raw  state,  is  rendered  stduble ;  the  fat  is 
partly  liquefied^  without  being  melted  out  of  the  cellular  substance. 

4514.  By  applying  heat  to  vegetahUs,  the  more  volatile  and  watery  parts  are,  in  some 
oases,  dissipated.  The  difihrent  principles,  according  to  their  peculiar  properties,  are 
extract^,  softened,  dissolved,  or  coagulated ;  but  most  commonly  they  are  changed  into 
new  combinations,  so  as  to  be  no  longer  distinguishable  by  the  forms  and  chemical 
properties  which  they  originally  possessed.  Raw  vegetables  contain  much  free  acid,  a 
great  part  of  which  counteracts  the'  digestive  functions :  the  heat  of  the  cooking  pro- 
cesses destroys  Uus  acid,  partly  by  extraction,  and  partly  by  altering  its  nature :  boiled 
vegetables,  therefore,  contain  little  or  no  acid.  By  heat,  sugar  is  often  formed,  as  in  the 
case  of  apples,  and  new  and  agreeable  flavours  are  develop^  :  the  alimentary  propertMS 
have  been  improved,  the  farinaceous  matter  is  rendered  soluble,  and  the  vegetable  fibre 
is  softened.  Numberless  other  instances  might  be  mentioned  of  the  influence  of  heat 
upon  the  nutritive  properties  of  substances  employed  as  food. ' 

4516.  The  whole  subject  of  food,  and  its  preparation  by  cookery,  are,  as  we  have  before 
more  than  once  stated,  so  dependant  upon  the  chemical  history  of  the  various  substan- 
ces employed,  that  it  is  impossible  to  study  them  advantageously  without  reference  to 
that  science  ;  and  it  is  for  that  reason  we  have  endeavoured  to  prepare  the  reader  for 
our  present  section  by  some  preceding  ones.  Cookery,  indeed,  may  be  considered,  in 
some  respects,  as  a  branch  of  practical  chemistry.  On  a  general  view,  we  may  divide 
the  various  processes  of  the  cook,  as  generally  practised  in  En^^and,  into  roasting,  ba- 
king, broiling,  frying,  boiling,  and  stewing. 


CHAPTER^  II. 


SATIONALa  or  THS  SBVEBAL  FROCBB8B8  BMPLOTBD  IN  COOKBBT. 

4510.  Without  entering  into  those  minute  details  which  will  be  given  in  another  part 
of  this  work,  entitled  "Directions  to  the  Cook,''  Book  XII.,  Sect.  III.,  we  shall  shortly 
describe  the  rationale  of  the  various  cooking  processes,  and  what  are  the  ieadiog  cir- 
cumstances which  distinguish  them  from  each  other ;  at  the  same  time,  we  shall  take 
the  opportunity  of  pointing  out  the  principal  chemical  changes  which  they  severally 
produce  upon  the  substances  subjected  to  them.  We  shidl  afterward  describe  the 
utensils  employed  in  the  several  processes. 

Roasting. 

4517.  Roasting,  as  it  is  usually  practised,  Is  fixing  meat  upon  a  spit,  or  suspending  it 
before  a  fire,  and  causing  it  to  move  round ;  but  this  motion  is  not  essential  to  the  pro- 
cess of  roasting.  It  is  sufficient  that  all  sides  of  the  meat  should  be,  by  some  means  or 
other,  exposed  to  the  radiant  heat  of  a  fire,  while,  at  tbe  same  time,  a  cnnent  of  air 
passing  over  the  meat  carries  ofiT  all  the  steam  and  other  volatile  substances  that  are 
raised  by  the  process.  This  species  of  cookery  is  therefore  divided  into  roasting  before 
an  open  fire,  and  roasting  by  enclosing  the  meat  in  a  heated  vessel,  furnished  with  a 
contrivance  by  which  hot  air  can  enter  and  pass  out  again,  such  as  the  Rumford  roaster^ 
to  be  afterward  described.  In  both  cases  the  principle  is  the  same,  and  also  the  e^et 
produced. 

The  first  change  in  roasting  is  the  melting  of  the  fat  exposed  to  the  heat  of  the  fire, 
while,  at  the  same  time,  the  watery  fluids  on  the  external  part  are  converted  into  va- 
pour ;  but,  as  the  heat  penetrates  deeper  into  the  meat,  the  juices  undergo  important 
al'^rations.  The  gelatin,  which,  in  the  raw  state,  was  partly  solid,  is  now  liquified,  and 
forms  the  gravy,  which  acquires  an  agreeable  taste  from  its  union  with  the  ozmaxome ; 
while,  at  the  same  time,  the  albumen  of  the  muscular  fibre  coagulates  by  the  heat,  and 
acquires  a  firmer  consistence.  The  change  takes  place  first  on  the  outside,  and  it  re- 
quires a  considerable  time  before  the  heat  can  penetrate  completely  to  the  centre  of  the 
meat ;  but  it  does -so,  at  last,  gradually,  and  the  steam  which  is  formed  in  consequence, 
coming  from  the  interior,  and  bursting  out  upon  the  surface,  breaks  and  rends  the  fibres 
of  the  meat,  loosens  their  texture  all  through  the  mass,  and  permits  some  of  the  gravy 
to  come  out  and  faU  into  the  dripping-pan,  together  with  the  melted  fat.  As  the  loss  of 
this  would  render  the  meat  less  sapid,  it  is  continually  returned  upon  the  joint  by  a  long 
spoon,  being  seasoned  with  a  little  salt,  a  practice  well  known  by  the  term  bastingt 
without  which  a  good  roast  cannot  be  efi*ected.  Towards  the  middle  of  the  processi  the 
intense  beat  begins  to  carbonize  the  outside,  so  as  to  form  a  kind  of  crust,  which  is  pre- 
vented from  increasing  too  much  by  turning  round  and  managing  properly  the  heat  of  the 
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Are,  and  by  repeating  the  basting  soffieieotly  often.  Dredging  a  little  flour  on  the  meat, 
to  caose  a  froth,  is  the  last  part  of  the  process.  The  dripping-pan  should  be  kept  per- 
fectly free  from  coals  or  ashes  fiUliog  into  it. 

4518.  The  process  of  roasting  before  the  fire  with  a  spit  is  performed  in  England 
with  admirable  dexterity,  and  little  seems  to  be  wanting  in.  this  respect  by  an  ezperien'* 
ced  cook ;  but  it  must  be  observed  that  it  is  one  of  the  most  difficult  processes  she  has 
to  perform,  and  that  vigilant  attention,  with  much  practice,  are  necessary  to  make  a 
^ood  roaster.  Minute  directions  for  roasting  will  be  given  under  the  Section  "  Direc- 
tions to  the  Cook,"  Book  XII.,  Sect.  III.  The  following  observations  are  of  a  more 
general  kind.  Managing  the  fire  well,  so  as  to  have  it  dear  in  front,  to  get  as  much  as 
possible  of  the  radiant  heat,  is  essential  to  success.  A  screen,  covered  with  tin,  is  use- 
ful, both  to  reflect  heat  upon  the  meat,  and  thus  to  save  fuel,  while,  at  the  same  time,  it 
keeps  off  the  draught  of  cold  air  that  comes  to  the  fire.  To  roast  meat  well,  it  is  essen- 
tial that  the  fire  should  not  be  too  fierce  at  first,  otherwise  the  joint  will  be  scorched : 
it  is  usual  to  keep  it,  at  first,  at  a  greater  distance  from  the  fire.  The  cook  is  enabled 
to  ie\\  when  the  meat  is  sufiiciently  done,  partly  t>y  its  appearance,  and  partly  by  the  time 
it  has  been  roasting. 

The  meat  should  not  be  too  long  exposed  even  to  a  moderate  heat,  as  that  would 
dissipate  all  the  juices,  while  it  coagulated  the  albumen,  and  would  dry  up  the  muscular 
fibre.  The  sapidity  and  completeness  of  the  roast  depends  upon  the  preservation  of 
the  juices,  and  that  exact  alteration  of  the  exterior  surface  which  is  just  sufiicient  to 
brown  it,  and  thus  develop,  or,  rather,  form,  by  a  partial  decomposition,  the  principle 
called  ozmaxome,  on  which  the  particular  flavour  of  roast  meat  depends.  It  is  proper 
here  to  state  that,  in  many  contrivances  for  cooking,  merely  enclosing  the  meat  in  a 
heated  part  of  an  apparatus,  without  any  curfent  of  air  passing  through  it,  is  improperiy 
termed  roasting ;  whereas,  as  will  be  more  particularly  explained  hereafter,  it  is  only 
baking. 

OeeanomaUif  large  Quadntped*^  $neh  at  a  BtiBock  or  SkeePj  art  routed  citftrt.— AmoBfr  the  Jewt,  the  Piv 
chftl  lamb  i»  oUiged  to  be  roeated  whole.  It  may  be  found  difBcult  for  en  Eng lish  oook  to  brine  a  whole  hunfc 
well  dratsed  to  table,  but  in  the  Eaet  it  ia  not  at  all  nnoommon  to  roa«t  a  sheep  entire  juid  thoee  who  have 
not  aeen  it  can  ecaroelj  imagine  how  well  each  a  maae  ct  meat  mar  be  to  oooked.  TheTenot  aaye,  in  hit 
**  Trmvela,"  that  "  it  ia  common  in  Penta  to  perfonn  thia  apeeiee  of  cookery.  It  ia  done  in  an  oven,  whicAi  haa 
an  opeainflf  at  the  top ;  aAer  thia  has  been  well  heated,  the  meat  ia  hong  np  in  it,  and  a  drippin^pan  put 
under  to  receive  the  fat ;  in  this  manner  it  is  well  done  on  all  stdee.**  The  Anneniana  wrap  tlU  aheep  in  its 
own  skin,  and  anrronnd  it  with  bnming  coala.  M.  Blaquire  informa  na  that  in  Greece  he  haa  seen  a  whole 
sheep  or  lamb  taminfr  before  a  huge  fire  of  wood  ;  this  was  common  among  the  shepherds.  A  atake  waa  paaaed 
throorh  the  carcass,  being  supported  upon  two  forked  aticks  stuck  in  the  ground.  "When  the  roasting  was 
computed,  the  animal  was  carried  awaj  and  placed  against  a  tree,  where  it  waa  cut  into  pieces.  Mbat  it 
often  roasted  wh(4e  in  Italy,  and  cut  from  the  spit  and  sold  in  the  market-place. 

4510.  It  it  tomtimtt  meeettary  to  iniemerattf  or  make  temier^  meat  or  poultry  that  is  either  fresh  killed,  off 
that  ia  naturally  tough  from  age.  If  there  ia  time,  hanging  it  up  a  aulBeient  time  haa  the  daairad  ellbct,  as  we 
have  already  explaiiied  under  ^*  Preservation  of  Food."  lYhatever  aooelerates  incipient  putrefaction  servM  tu 
render  meat  tender.  It  is  a  well-known  fact,  that  a  fowl  of  anv  kind,  not  manv  honra  killed,  will  become  as 
tender,  if  buried  five  or  nx  hours  in  common  garden  soi],  as  if  it  had  been  kept  above  giuand  two  or  three  daya. 
Fowls  newly  killed,  and  dressed  before  they  are  oold,  and,  eonaequendy,  before  the  fUnea  becoiM  rigid,  wto 
always  tender,  as  are  all  the  internal  parts  of  animals. 

BroUvng. 

45S0.  Broiling  is  a  quicker  kind  of  roasting,  by  putting  the  meat  eveT,  Instead  of  before 
the  fire.  For  this  purpose,  to  prevent  smoke,  the  first  should  be  very  equal  and  clear, 
and  the  meat  must  be  turned  often,  using  a  ^leculiar  kind  of  tongs  for  the  purpose,  not  a 
fork,  which  lets  out  the  gravy.  As  the  outside  albumen  is  set  firm  almost  immediately, 
it  prevents  much  of  the  internal  juices  from  escaping,  and  hence  the  great  sapidity  of 
meat  well  broiled,  which  is  justly  esteemed  one  of  the  best  modes  of  cooking.  Broiling 
is  a  simple  mode  of  cooking,  often  best  suited  and  most  acceptable  to  the  fickle  appetite 
of  the  invalid ;  and  it  is  recommended  by  comfort  and  economy  to  solitary  diners  and 
small  families,  as  aflbrding  a  means  of  dressing  a  small  quantity  of  meat  hot  as  delicately 
as  the  largest  quantity.  The  English  beefsteak  and  mutton  chop  are  celebrated  all  the 
world  over,  and  there  are  many  other  excellent  things  which  are  done  best  in  this  mode. 
Broiling  has  likewise  the  recommendation  of  being  the  most  expeditious  mode  of  cook- 
ing. &)me  improvements  of  the  apparatus  for  broiling  will  be  found  in  our  account  of 
"  Kitchen  Furniture." 

Frying. 

4531.  Frying  is  a  kind  of  boiling  in  oil  or  fat.  As  these  suoetances  are  capable  of 
Ming  heated  to  a  much  greater  degree  than  water,  the  necessary  change  is  produced 
jpon  the  meat  much  sooner  than  in  boiling  in  that  fluid ;  this  is  alBO,  at  the  same  time, 
efifected,  in  some  degree,  by  the  radiant  heat  from  the  frying-pan ;  so  that,  in  fact,  the 
process  is  intermediate  between  roasting  and  boiling,  and  by  the  intervention  of  the 
iron  between  the  meat  and  the  fire  it  geu  very  equally  dressed.  The  best  substance 
to  fry  with  is  oil ;  but  good  butter,  if  clarified,  answers  very  well,  though,  if  not  clarifledi 
it  is  apt  to  bum,  and  give  out  an  empyreumatic  flavour,  owing  to  the  milk  it  containt. 
Grood  lard,  if  quite  fresh,  will  do  very  weU.  It  requires  some  nicety  to  make  the  oil  of 
the  proper  degree  of  heat  *  if  not  hot  enough,  the  fry  will  be  merely  boiled  or  sodden  ii 
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fitf,  and  nol  fiM;  and  if  iao  hot,  it  will  be  Morched  before  it  can  be  boated  thvoaglL 
Flying  is  often  a  oonveoient  mode  of  cooking,  as  it  may  be  perfbnned  by  a  fire  wbidi  te 
not  large  enough  for  roasting  or  boiling.  Bat  Dr.  Kitdiieaer  observes  that,  thoqgk  this 
is  one  of  the  meet  conunoo  of  the  colinary  operatMss,  yet  it  is  one  that  is  seldom  per- 
formed perfi»ctiy  weU. 

46f8.  Baking  meat  in  an  ordinary  oren  differs  lirom  roasting  in  this,  that  the  MtAk- 
stance  is  heat^  in  a  confined  space,  and  the  fiimes  arising  from  it  are  not  carried  ofl; 
no  current  of  air  passing  tbroagh  the  oven.  This  is  of  considerable  importance  in  dress- 
ing meat ;  in  baking,  the  agreeable  and  pecaliar  taste  of  roast  meat  is  not  com|detety 
developed,  a  slight  empyreumatie  taste  is  acqnired  and  commanicated,  which  a  nice 
palate  can  almost  always  distinguish.  With  respect  to  the  making  of  pies  or  pastry, 
this  (ri>jection  is  of  IHtle  consequence,  as  the  crust  defends  the  articles  baked.  With  this 
exception,  the  changes  produced  by  baking  are  nearly  the  same  as  by  roasting. 

Notwithstanding  the  objection  we  have  mentioned  to  meat  bdced  in  the  ordinary 
baker*s  oven,  yet  for  those  whose  palates  are  not  sufficiently  delicate  to  perceive  the 
defect,  this  mode  of  cooking  has  many  advantages  of  economy,  both  of  time  and  expense ; 
indeed,  a  carefbl  baker,  who  will  take  some  trouble  in  keeping  the  inside  of  his  oven 
perfectly  clean,  may  avoid  much  of  the  usual  defects ;  and  the  oven  has  been  signifi- 
cantly termed  **  the  poor  man's  kitchen."  * 

The  f^Uowvne  direeHotu  for  baking  meat  are  from  the  excellent  manual  by  Mistress 

Margaret  Dodds : 

''The  baker^t  oven,  or  the  fiimily  oven,  majr  often  be  inbglltnted  for  the  cook  and  Uw  ■fnt,  with  greatai 
•ooMMay  and  oonveaienoe ;  and  for  tonie  partipolar  joints  and  kinds  of  viands  it  is  even  qmxv  aQilabls.  A  ba- 
king<-dtsh  ought  to  be  in  the  foim  of  a  trough,  and  at  least  six  inohes  deep,  that  the  matX  maj,  in  ftet,  atsfv  ia 
its  own  jaioes,  as  it  gets  little  or  no  basting ;  bat  a  mg  mnst  be  baked  in  a  shallow  tin  diah ;  the  diipping-fsa 
of  a  bachelor^  or  Dutch  oven  will  answer  very  well.  Prepare  things  to  be  baked  iu  for  roasting,  but  sasstn 
more  highly.  A  JCKct  or  bnast  ci  veal,  if  not  ver^  highly  led,  will  bake  as  well  as  it  will  roast.  The  onn  ia 
equally  snitable  nr  a  bg-  of  pork,  but  a  Ma  reqoires  to  be  sweated  in  roasting ;  it  is  too  gseasj  when  baked. 
Afigt  if  not  rvry  old,  mi  if  the  baker  is  oarefal  to  anoint  tha  crackling  as  in  roasting,  bakes  vaij  waU.  Wm 
•avs  and  tail  «i«rt  be  pot  in  battered  papers,  if  yoo  would  hope  oven  to  see  them  returned  froaa  the  ovas. 
Geeee  and  dnoka  n^  be  baked,  if  not  old  and  rank ;  ia  which  caae  tiaey  most  be  sweatad  in  raasiiiv  befan 
the  flm,  to  overcoBBO  the  flafvoar.  A  Urci  $nutUm,  with  potatoes  parbmled  and  peeled,  and  aa  onion  akeedl, 
makes,  when  baked,  an  ezoellent  pitta  fiunily  dish,  the  mucilage  or  the  potatoes  combines  so  kindly  with,  tlss 
fat  of  the  meat.    The  nobto  sirkm  diadaiae  to  be  cribbed  in  the  oven ;  but  a  nonp  e/  ierf  slightly  eaked  lor  a 


few  days,  washed,  hii^y  seasoned,  and  baked  with  jjdeitty  of  batter  in  a  deep,  ooversd  vsasol,  ia  elawmad  a 
delicacy.  A  han  or  rwbiit  may  be  baked,  allowing  pieoea  of  batter  in  the  dish,  and  potting  a  lane  piece  er  a 
rich  etoffing  into  the  inside  of  the  anim^.  Hemags,  q»rata,  salmon,  hsddooks,  and  eels  amy- all  be  highly 
seasoned  and  baked  with  advantage.  Bakers'  ovmie  have  one  gnat  drawback ;  they  an  aooosed  of  beiiv  nm 
sponges  for  frravy,  so  that  they  often  udemnify  the  baker'e  apprentioas  for  the  tiooble  aaved  to  the  oook.  B»> 
Sides,  meat  le  SMlom  got  home  in  eeason  ftom  theee  wholesnfc  noeptacjee  for  all  maaaer  of  jeiaCe.  Hana  are 
often  soaked  and  baked  wbea  they  are  oaed  in  gnat  quantity,  and  when  the  object  is  lo  out  thin.  Fiah,  if 
baked,  mnet  have  plenty  of  butter."  It  ia  to  be  ofaeerved  that  moot  of  the  la•^me■li«■ed  evik  magr  be  aaraided 
by  haviof  ovens  at  heme. 

4M3.  Jm  hmkmf  jwss,  in  paitiealar,  the  atafte  of  the  oven  ahould  be  attended  to.  Akasat  every  oven  haa  a 
temperament  of  its  own.  Puff  peete  xeqoires  rather  a  smait  oven  to  make  it  riee  light.  Raised  paata  mm^ 
have  a  quick  oven.    Practice  and  observation  an  veiy  necessary  ia  (^  management  oT  an  cuvea. 

4ftf4.  Among  the  singviar  mttkods  of  bakings  we  may  mention  that  which  was  originally  practised  by  the 
natives  of  Otsiheite  when  they  wen  fint  discovered  by  C^itain  Wallie.  They  dug  a  pit  in  the  ground  abeat 
a  foot  deep,  and  a  yard  across;  then,  having  paved  the  bottom  neatly  with  olean  pebble-eumee,  Ihey  made  a 
flra  in  it  with  diied  leavee  and  the  naaks  of  the  coooanut,  When  the  stones  wen  sullicieatly  heated,  they 
took  out  the  enriMn  and  raked  oat  tiie  ashes,  and  then  covered  the  atimes  with  a  layer  of  gnen  eoeoanat  leaves. 
The  animal  to  be  naated,  peihapa  a  small  hog  or  a  dog,  was  canf oily  wrapped  up  ia  the  levrea  of  tbe|flaBtaiB 


and  placed  in  the  pit,  when  it  was  coeemd  over  first  by  the  hot  emben,  and  than  with  braad-&ait  aad  man 
wrapped  up  in  the  same  kind  of  leaves.  Over  the  whole  was  spread  the  remainii^  embers,  mixed  with  hot 
stones  and  ooooa-tne  leaves ;  and,  laMly,  aU  was  dosed  up  with  earth  to  keep  the  heat  in.  Aner  the  meet  bad 
lemained  in  for  a  tiau  proportiened  to  ita  quantity,  it  was  taken  out  well  drssaed,  tender,  and  full  of  giavy 
Captain  Wallie  thought  it  was  better  drsesed  in  this  iray  than  in  any  other'.  Caiptain  King  infonas  as  that 
the  same  method  i«  atill  practised  by  the  inhahitaaU  of  Chiloe  in  cooking  the  exoeUent  ahell-fidi  that  aboaad« 
in  that  island. 

Boiling. 

4525.  BoDlttf  oonsists  in  keeping  the  food  for  a  sufficient  time  in  water  bejited  to  ths 
boiling  point ;  if  the  water  does  not  quite  boil  it  is  called  nnanering.  This  mode  of  cook- 
ing is  so  common  a  process,  and  so  familiar  to  every  one,  that  (as  Coont  Rumford  ob- 
serves in  his  Essays),  "  few  probably  take  the  trouble  to  inquire  tM>w,  or  in  what  msn- 
ner,  the  effeot  is  prodnced.  The  cook  knows  from  experience  that  if  his  meat  remains 
inunersed  in  boiling  water  a  sufficient  time,  it  will  be  done,  as  it  is  called  in  the  langusge 
of  tlM  kitchen ;  bot  if  iM  be  asked  what  is  done  to  it,  ten  to  one  but  he  will  be  emba^ 
nused  to  find  a  aatis&ctoiy  answer." 

In  iMiyng  the  flesh  of  aniBials,  considerable  chemical  changes  are  effected.  The  gd- 
atin,  which  is  alwa^  more  or  less  solid  in  the  raw  meat,  is  diasolyed  by  the  water, 
while,  at  the  same  time,  the  albumenf  a  principle  analogous  to  white  of  egg,  and  which  is 
soft  ia  the  raw  state,  is  consolidated.  Wfyen  the  boiling  has  been  eflfected  by  water 
qaite  ait  the  boiling  point,  and  the  boiling  carried  on  very  fast,  this  is  apt  to  wrap  tip  the 
fleshy  fibre,  cause  the  albumen  on  the  outside  to  set  solid,  and  to  prevent  Ike  aooeas  of 
the  hesi  to  fte  interior :  hence  boding  fast  hardens  the  ofteat ;  and  when  itooloed  in  this 
way,  it  will  be  too  much  done  on  the  outside,  while  the  interior  wi&  not  be  dune  eumgh. 
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The  afikimien  begiiks  to  coagolate  at  164^,  and  at  SIS^  beeomes  Ann.  la  lai^  coneerna^ 
if  Tarioas-sized  joints  are  twiled  together,  the  amall  onea  will  be  done  before  theUn;^; 
for  the  time  of  boiling  a  joint  must  be  proportioned  in  some  degree  to  its  size.  A  de 
gree  of  heat  aomewhat  under  312®,  or  aimmering,  is  most  proper  for  making  meat  tender. 
Meat,  to  be  well  boiled,  should  be  put  into  eold  water,  that  Jihe  heat  raaj  penetrate  grad- 
ually to  the  centre ;  but  there  are  a  few  exeeptione  to  this  rule ;  fowls  aiid  white  meat 
generally  require  the  water  to  be  a  Ititto  warm.  Soon  after  the  boiling  eommenees^  a 
scum  arises,  which  consists  of  a  portion  of  the  albumen  witii  some  fat  from  the  outside ; 
this  is  to  be  careAiUy  skimmed  off. 

4526.  In  Book  IL,  Chap.  L,  on  **H€ai,*^  loe  gme  on  asplanation  of  ^^utt  conttituUM  boil- 
img  properly;  namely,  the  conversion  of  water  into  steam  by  its  being  heated  to  %iU°  ; 
and  we  showed  that  water  cannot  be  heated  higher  in  open  veaaels ;  all  fuel  employed 
to  raise  the  heat  above  that  point  is  wasted  in  merely  raiain|^  steam.  It  ia  very  impor- 
tant that  all  cooks  should  be  thoroughly  acquainted  with  this  fact ;  some  imagine  that 
by  using  much  fire,  and  making  the  water  bubble  much,  it  is  made  hotter  in  proportion 
to  the  noise  and  motion  it  makes.  Using  much  fire  will  cause  the  water  to  evaporate, 
or  boil  away  faster,  but  it  will  be  no  hotter ;  and  as  the  cooking  of  the  meat  properly  de» 
pends  upon  the  temperature,  and  not  the  quantity  of  the  wafer,  the  meat  will  not  be  done 
any  sooner  by  boiling  fast ;  on  the  contnuy,  in  many  oaseBy  it  will  be  hardened,  aa  waa 
explained  above,  and  will  be  longer  in  doing.  By  too  rapid  boilings  not  only  is  the  meal 
rendered  harder,  but  much  of  its  savoury  juices  are  thus  evaporated  and  lost  The 
great  art  in  boiling,  therefore,  for  economy  and  good  cooking;  is  to  keep  the  water /Ktl 
wnder  the  boiling  point ;  and  after  it  once  boils,  it  is  amamng  how  little  fuel  will  effect 
this  ;  all  beyond  that  is  waste. 

4527.  Large  jointe  of  meaty  as  rounds  of  beef,  hamB)  legs  of  muttUn,  dec.,  are  best  boil- 
ed in  a  copper,  or  some  vessel  over  a  dosed  fire-place,  aa  it  is  easier  to  regulate  the 
heat  in  this  manner  than  with  a  kitchen  range ;  on  thia  acooant^  boiling  by  means  ol 
steam  is  advantageous  for  economy.  In  boiling  in  water,  it  is  sufficient  if  the  joint  be 
quite  covered  with  it ;  there  is  nothing  gained  ^  a  larger  veasel ;  indeed,  when  that  ia 
small,  the  liquor  becomes  a  kind  of  broth  that  may  be  oseltd.  As  the  water  wastes  by 
evaporation,  it  must  be  replenished  by  the  addition  of  some  cold  wateir.  but  better  by 
warm  water,  if  that  is  at  hand. 

4528.  In  giving  dgreeUonafor  boiltTig  vegetahUa^  there  is  sometilnss  a  little  confusion, 
aome  recommending  soft,  and  others  hanl  water.  This  oan  only  be  cleaved  up  by  at- 
tending to  the  chemistry  of  the  subject.  Soft  water  has  a  greater  soljient  power  than 
hard ;  and  when  the  object  is  to  extract  the  juices  of  vegetables,  soft  water  most  be 
used ;  as,  lor  instance,  in  the  making  (tf  tea  or  barlev*water ;  but  when  the  juices  are 
not  to  be  extracted,  but  preserved  in  the  vegetable,  then  hard  water  is  proper  enevgh, 
as  containing  salts  which  lessen  its  solvent  powers ;  accordingly,  we  observe  that  the 
cook  throws  a  handful  of  salt  into  the  water  in  which  ^e  boils  her  vegetables,  which 
has  the  effect,  although  probably  she  is  not  aware  of  it,  of  making  it  hard.  Vegetablesy 
to  be  digestible,  should  be  well  boiled ;  and  some  recommend  boiling  them  in  two  we* 
ters.  An  analogous  obeervation  is  made  in  boiling  meat,  which  is  more  juicy  and  ten- 
der when  hanl  water  is  employed  than  when  soft  is  used,  because  the  solvent  power  of 
the  latter  extracts  too  much  the  juices  of  the  meat  With  respect  to  fish,  as  firmneaa 
after  boiling  is  a  deainble  quality,  hard  or  salt  water  is  decidedly  the  best ;  and  the 
socks  put  salt  into  the  water  to  prevent  the  fish  being  soft. 

^Sai^  B4atng,dUk(m^ikt»iMpUgtmoi*  9f  eoMng,wa»  rnbe^  To  auk.  w»t«r 

hot  anouffh  IbrboiUiijr  ilqitirM  vwselt  to  cootein  it  that  will  ranst  the  fire.  It  it  remarkable  that  the  inhabit 
taata  ofthe  Pelew  Ulande,  when  diecorered  by  Captain  Wilson,  though  they  baked  theix  meat  and  fish,  w«re 
not  only  unacquainted  with  the  art  of  boiling  food,  but  were  ignorant  that  water  could  bo  made  bcnling  hot, 
haTing  no  Teasela  in  which  it  could  be  heated.  Some  nations,  as  the  Bsquimaux,  have,  however,  found  out 
mothoda  of  botlinff  watw  }af  hollowing  out  veawla  in  a  aaloral  substanoe  called  pocalone,  nnd  otbon  hare  con 
trived  to  beil  in  wooden  Tossels  by  throwing  red-hot  stones  into  the  water. 

Slewing, 
4530.  Stewing  difiSsrs  from  boilif^  in  this,  that  the  heat  is  never  to  be  raised  to  the 
boiling  point,  but  only  to  a  very  gentle  siomiering,  with  a  very  lunall  quantity  of  water. 
Of  course,  it  requires  much  longer  time  to  cook  in  this  manner ;  but  in  stewing,  the  tex* 
ture  of  meat  is  rendered  more  tender ;  the  gelatinous  parts  are  more  completely  dissolv- 
ed ;  and  instead  of  a  considerable  part  going  into  the  water,  as  in  boiling,  the  whole  ot 
the  juices  are  preserved  in  the  stew,  which  is  therefore  very  nutritious.  Dr.  Prout  is  of 
opinion  that  one  of  the  operations  of  the  gastric  fluid  is  not  only  to  dissolve  the  aliment 
taken  into  the  stomach,  but  to  cause  its  combination  with  water  preparatory  to  the  de- 
composition which  it  is  to  undergo,  in  order  to  be  separated  into  those  elementary  nrin- 
ciples  from  which  new  combinations  are  to  be  afterward  inrepared  by  the  animal  or- 
gans ;  now  the  process  of  stewing  efifects  a  good  deal  of  this,  and  therefore  leaves  less 
for  the  operations  of  the  stomach.  Stewing  is,  therefore,  found  to  be  not  only  a  very 
perfect  mode  of  cooking,  but  also  very  economical,  because  a  very  small  quantity  of  fuel, 
properly  applied,  is  sufficient  to  keep  up  the  shnmering  for  a  great  length  of  time.  In 
Continental  cookeiy  this  method  is  very  much  practiced,  and  some  of  their  oontiivao 
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oes  are  highly  deserving  of  imitatioD,  particularly  by  the  working  classes,  and  Otbsw, 
with  ^hom  economy  of  fuel  and  time  is  an  object. 

Soup. 

4531.  In  treating,  in  this  place,  on  the  makii^  of  soup,  it  is  not  oar  intention  to  encroadi 
apon  the  proTince  of  the  cook,  to  whom  practical  directions,  in  a  future  pert  of  the  work, 
will  be  given  for  preparing  various  dishes  of  this  sort.  Our  object  at  present  is  to  con- 
sider it  generatty  as  a  particular  icdde  of  cooking,  and  chiefly  to  point  out  some  chemi- 
cal principles  connected  with  it,  which  should  be  understood  by  those  ^irho  are  desirtNis 
of  examining  the  subject  with  a  view  to  public  objects. 

4632.  Soups  may  be  described  as  decoctions,  more  or  less  strong,  of  animal  and  vege- 
table substances,  generally  of  meait  with  vegetables,  and  seasoned  with  salt,  spices,  He 
They  may  be  made  in  an  infinity  of  ways ;  there  is  no  end  to  the  combinations  of  meat, 
fish,  vegetables,  spices,  and  mucilage,  with  water;  but  of  all  meats  for  making  soup, 
beef  is  esteemed  one  of  the  best. 

In  our  description  of  boiling  and  stewing^  we  stated  that  the  gelatin  of  raw  meat  is 
softened  by  the  heat,  and  is  dissolved  by  the  water ;  but  not  so  the  albumen,  that  being 
insoluble  in  water.  Soup,  therefore,  contains  the  first  of  these  principles,  but  not  the 
latter,  which  remains  attached  to  the  meat.  Besides  the  gelatin,  soup  made  with  vege- 
tables contains  also  the  soluble  principles  extracted  from  them,  of  which  mucilage  is 
the  most  abundant.  Both 'the  gelatin  and  the  mucilage  combine  readily  with  water, 
and  likewise  with  each  other ;  but  the  fat  of  the  meat,  which  melts  with  the  heat,  will 
not,  as  is  well  known,  unite  readily  to  water ;  by  means  of  mucilage  or  starchy  matter, 
however,  oil  and  water  are  made  to  unite,  as  happens  in  what  is  termed  by  apothecaqes 
an  emulsion.  Thus,  almond  emulsion  is  formed  by  beating  up  almonds  with  vrater  or  some 
other  fluid ;  the  oil  of  the  almonds  is  made  to  combine  with  the  water  by  means  of  the 
mucilage  and  starch  of  the  almond.  In  the  same  manner,  much  of  the  dissolved  fat  in 
soup  is  made  to  unite,  and  prevented  from  rising  to  the  surface,  by  means  of  thickening 
added,  which  consists  of  flour,  rice,  oatmeal,  or  some  such  material  containing  starch 
and  mucilage;  and  thus  a  good  deal  of  the  fat  is  made  to  unite  with  the  soup ;  what  re- 
fuses to  do  so,  And  rises  to  the  surface,  should  be  skimmed  off.  Dr.  Kitchener  recom- 
mends, in  order  to  save  time,  that  the  soup  should  be  made  the  evening  before  it  ia 
wanted,  and  when  it  is  cold  the  fat  may  be  removed  from  the  surface,  which,  wbeii 
clarified,  is  useful  for  all  the  purposes  of  dripping ;  and  BeauvilUer  observes  that  this 
is  the  best  of  al^the  fats  used  for  frying. 

4533.  In  making  soup^  the  operation  should  be  amducted  very  slowly,  to  give  time  for  the 
above  combinations  to  take  (Mace,  and  the- heat  should  always  be  under  the  boiling  point 
of  water,  or  what  is  termed  simmering. 

4534.  It  is  the  opinion  of  physicians  that  the  nutritive  powers  of  sotip  have  been  onerraied 
by  Count  Rumford  and  others,  and  likewise  those  of  jelly  prepared  from  animal  sub- 
stances, which  consists  of  coagulated  gelatin.  A  very  small  quantity  of  solid  gelatin, 
when  dissolved  in  water  and  cooled,  causes  it  to  gelatinize,  or  set  into  a  jelly ;  and  an 
erroneous  estimate  has  been  formed  of  the  strength  of  soups  by  observing  their  form 
ing  a  jelly  when  cold.  Gelatin,  likewise,  is  considered  by  Dr.  Front  and  others  as  less 
nutritive  than  albumen ;  but  it  is  the  first  only  that  is  found  in  soups,  as  we  have  stated ; 
the  albumen  is  retained  in  the  meat.  Hence  soups,  generally  speaking,  cannot  be  coth 
sidered  so  nourishing  to  stomachs  that  can  digest  solid  food ;  but  as  gehitin  can  be 
digested  by  persons  of  weak  st6machs,  who  cannot  take  more  substantial  snstenance 
without  inconvenience,  soups  are  very  proper  for  certain  invalids.  Notwithstanding 
these  medical  opinions,  which  are,  no  doubt,  correct,  we  have  the  examples  of  France, 
Germany,  and  other  Continental  nations,  as  well  as  Scotland,  in  favour  of  the  nutritive 
power  and  wholesomeness  of  this  kind  of  cookery,  and  there  is  no  doubt  that  the  con- 
verting a  small  quantity  of  animal  food  into  soup  with  vegetables  is  by  far  the  most 
economical  way  of  using  it ;  and  it  is  to  be  wished  that  the  strong  prejudice  that  pre 
vails  in  England  against  it,  particularly  among  the  wbrking  classes,  was  removed. 

4635.  The  bouillon  of  France  is  a  kind  of  soup,  or  stew,  well  known  to  every  family 
there  by  the  term  pot  au  feu,  and  forms  the  dinner,  and  often  the  breakfast,  of  a  large 
proportion  of  the  inhabitants  of  Faris.    The  manner  of  preparing  it  is  as  follows :  An 
Fig,  Wfl.  earthen  pot,  with  a  cover,  called  a  marmite  {Jig.  626),  is  provided, 

made  to  hold  from  one  to  seven  pounds  of  meat.  A  sufficient  quan- 
tity of  lean  meat  {beeuf  maigre),  usually  part  of  the  leg  or  shoulder, 
according  to  the  family,  is  put  into  this  vessel,  which  is  then  filled 
up  with  cold  water,  say  about  five  pints  of  water  to  one  pound  and 
a  half  of  meat.  The  pot  is  then  placed  on  the  hearth  close  to  the 
wood  fire,  and  generally  upon  the  hot  ashes.  When  it  begins  to 
simmer,  or  boil  gently,  the  scum  which  is  thrown  up  is  carefully 
removed  from  time  to  time  with  a  spoon,  which  requires  three 
qyarters  of  an  hour  before  the  whole  is  thrown  up,  and  the  meat  and  water  cleansed  from 
every  impurity.    A  carrot,  half  a  parsnip,  a  turnip  an  onion,  a  little  celery,  or,  in  short. 
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uuy  TegetaUes  in  aeason,  are  then  added,  together  with  salt  and  spice.  After  these 
additions,  the  pot  remains  covered  at  the  fire,  and  is  kept  just  simmering  for  six  hours 
BBore,  hot  water  being  supplied  in  the  room  of  what  is  eyaporated.  Length  of  time  ap- 
pears to  be  essential  to  the  perfection  of  this  soup ;  and  all  who  are  acquainted  with 
rrench  soups  acknowledge  their  excellence. 

4636.  Soup  can  he  made,  from  bone*  alone ;  and  though  this  information  may  not  be  of 
mach  importance  in  English  domestic  economy,  where  it  is  seldom  practised,  still  it  is 
an  interesting  sutgect,  and  some  useful  application  may  be  made  of  it  in  certain  situa- 
tions. The  composition  of  bone  has  been  described  in  Book  YIL,  Chap.  II.,  as  con- 
sisting of  a  solid  form  of  certain  earthy  salts,  chiefly  phosphate  of  lime,  enclosing  a  lit- 
tle cartilage  and  abundance  of  gelatin. 

4637.  Cold  water  ha§  scarcely  any  action  on  bone ;  but  by  maceration  in  water  a  long 
tmie,  the  texture  becomes  more  loose  and  open,  and  the  gelatinous  part  becomes  grad- 
ually softened. 

4638.  Boiling  water  ado  connderably  upon  bone,  when  reduced  to  small  pieces  by  rasp* 
ing  or  bruising.    The  first  effect  is  to  dissolre  and  separate  the  natural  oil,  which  rise 
to  the  top,  and  when  cold  concretes  to  a  suety  fat.    The  water  dissolves  a  portion  of 
the  gelatin,  which  composes  a  very  considerable  part  of  the  substance  even  of  ihe  driest 
and  most  compact  bones. 

M .  Pellatter  mad*  aone  •oeunto  •xperimenta  oa  thu  rabjeet.  H«  macerated  aiz  potmda  of  drjr  b<me  aha* 
Tinge,  procured  at  the  batton-moold  nakera,  for  two  daya  in  cold  water,  and  then  boiled  them  for  nine  hoan 
in  twenty-four  quarta  of  water.  The  prodace  waa  a  Tery  atnmg,  dear  jeUy,  and  at  the  bottom  of  the^Teeael 
waa  an  earthy  reaidne.  By  aubaeqneut  boiling,  the  jelly  became  ao  atiff,  when  cold,  aa  to  bear  being  cut  up  inte 
firm  alioee,  whieh,  when  hong  op  on  atrings  in  the  air,  dried  in  a  fortnight  into  glue  of  a  good  quality.  The 
dried  glue  weighed  fifteen  oanoee  and  a  half.  Fifty  poanda  of  ivory  ahaTinga  gave  nine  poonda  and  a  half  of 
dear  glue.    These  facts  are  aufllciently  known  to  many  practical  economiata  who  are  in  the  habit  of  preparing 

tlliea  from  irory  turnings  and  shavings ;  and  it  is  a  matter  of  common  oheerration  that  bones  contribute,  when 
riled  with  meat,  or  in  aoap  or  graviea,  to  the  richness  of  the  liquor ;  but  it  ia  not  commonly  known  how  much 
gelatin  may  be  extracted  from  all  bonea,  even  the  haidest  aiid  drieat.  Hiia  gelatin^  when  dried,  may  be 
preaenred  unchanged  for  years. 

The  qoantitr  of  jelly  ia  much  increased  by  giving  the  water  by  which  it  is  extracted  a  higher  degree  ol 
heat  than  the  boiling  point ;  or  by  reducing  the  bancs  to  a  fine  powder,  and  using  repeated  coction  and  pxd- 
Tensation. 

The  former  method  was  need  by  Papin  in  hie  digester,  the  latter  mode  waa  favought  into  notiee  by  M.  Pronat. 
No  method  extracts  the  Jelly  so  completely  as  lon|[  boiling  in  Papin*a  digeater  with  a  Tery  great  heat ;  bat 
the  jelly  which  remains  in  the  water,  and  the  oil  which  swims  on  the  top,  are  found  to  have  acquired  a  burned, 
tti|Meaeant  taste.  The  method  of  Proust  is  preferable ;  chop  the  bonea  into  email  piecea,  and  extract  the  fat 
in  the  way  mentioned  abore ;  then  dry  the  bonea,  and  powder  them  br  aome  pretty  strong  mechanical  power; 
boil  them  with  about  ten  times  their  weight  of  water  for  some  house,  till  half  toe  water  ie  waeted,  more  or  leaa, 
aooordittg  to  the  kind  of  bone,  the  joint  and  thick  bones  making  a  richer  jelly  than  the  thin  bonea.  Thia  propor- 
tion of  water  is  aofiScient  to  leaTO  a  jelly  of  about  the  aame  richnees  aa  would  be  frrodnced  by  one  ounce  of 
portable  aoup  diaaolTod  in  thirt^r-one  ounoee  of  water.  The  extraction  ie  much  aaaiated  by  using  a  cloae  ii(L 
but  not  fastened  down  as  in  a  digeeter ;  uncooked  bonea  are  here  understood.  The  bonea  of  boiled  meat  atill 
contain  amat  deal  of  nutriment,  but  roasting  renders  them  unfit  for  this  purpose. 

4530.  7^  egtraelum  of  th«  gelatin  Jrom  bones  i*  now  performed  ta  fVaiiee  fty  anoiker  process,  namely,  b^ 
dieeoWing  all  the  earthy  aalta  bj  an  add,  leaving  the  whole  of  the  gelatin.  When  bonea  are  steeped  in  di- 
lated acid,  aa  the  muriatic,  a  alight  efienreecence  is  perodTod,  and  they  are  rendered  soft  and  flexible  by  the 
gradual  abstraction  of  the  earthy  basis,  or  skeleton,  which  we  have  said  ia  chiefiy  phoaphate  of  lime,  that  be- 
comae  dissolved  in  the  acid.  The  residue  is  a  spongy  substance  retaining  the  form  of  the  bone,  and  conaists 
of  the  gelatin  and  cartilan  which  had  originally  filled  up  all  the  minute  cavitica  of  the  bone.  NeariT  the 
whole  OT  thie  mav  be  dJssoiTed  in  boiling  water,  and  yields  a  aolution  poeeeaaed  of  all  the  propertiea  of  gelatin. 
The  cartilage  which  remaina  ondlsaolved  by  the  water  appeara  identical  with  coagulated  aibnmen,  or  white 
of  egg. 

A  Tery  nntritiona  kind  of  ahip*s  biscuit  has  been  made  of  thia  gelatin  and  floor. 

4540.  Soup  made  of  gelatin  from  bones  was  used  some  years  ago  in  the  hospitals  of 
Paris ;  and,  notwithstanding  the  public  opinion  against  it,  was  said  to  be  sufficiently 
wholesome ;  but  of  late  its  character  has  declined,  and  it  is  not  considered  nearly  so 
nutritive  as  soup  made  in  the  ordinary  way  from  meat.  In  fact,  as  has  been  stated, 
gelatin  has  of  itself  but  little  nutritive  power;  and  it  was  owing, to  this  having  been 
overrated  that  many  errors  respecting  soup  were  propagated.  We  are  the  more  de- 
sirous of  pointing  out  the  inferiority  of  this  preparation  of  soup,  lest  any  persons  con- 
nected with  public  establishments  might  entertain  erroneous  views  on  this  subject. 


CHAPTER  III. 

OULXNASr    APPAEATUS. 
SlOT.  I. — ^flBB-PLACI. 

4641.  In  considering  the  apparatus  necessary  for  cooking,  our  first  attention  is  ne- 
cessarily directed  to  the  fire-place. 

The  usual  form  of  the  fire-place  of  a  kitchen  in  ihe  towns  of  England  about  fifty  years  ago 
waa  that  of  a  very  large,  open  chimney  {fig.  627),  in  which  was  a  very  strong  iron 
grate  for  the  fire,  called  a  range ;  the  throat  of  this  chimney  was  enormously  large, 
an^  the  consumption  of  fuel  immense.  To  support  kettles  over  the  fire  in  boiling,  a 
crane  was  placed,  moveable  upon  a  centre,  to  which  the  vessels  were  suspended  by 
iron  hooks  that  were  made  to  lengthen  and  shorten  to  keep  them  near  or  farther  from 
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of  coala,  with  «U  tbM 
ma  Kill  vory  great,  not  OBljr  in  Uxfi 
eatablitbinemB  wbsra  mnoli  cwikiiw 
wu  done,  but  likewise  in  bmiliea  of 
the  middle  dua,  where  ocoaoiaj  ia 
more  an  object.  When  Btewmg,  or 
what  are  termed  nude  ditia,  were  let^ired,  charcoal  bIotci  were  osed.  These  are 
small  square  pita  sunk  in  a  hubs  of  brick-work,  geiierallj  at  the  aide  oT  the  ctaimoer 
breast,  in  which  lighted  charcoal  wia  pot,  and  over  which  the  stew-pans  were  [riaoed  on 
uiieis.  As  there  were  do  flues  to  carry  off  tbe  oosioaB  gas  diseagaged  from  the  bnm- 
ing  charcoal,  the  kitchens  were  rendered  Terj  nDcomfbrtaUo,  and  likewise  nnhealtby. 
when  stewing  was  much  employed ;  and  as  the  deleterioua  JuMn  of  these  ^larcoal 
™ouis  was  not  generall;  Dnderelood,  no  precautions  were  t^ten  to  gaud  againat  their 
bad  efiecls. 

iB^  Suck  att  On  EngUMk  kUtten  mhcn  Ccunt  Ramford  Urattd  tkt  pMie  alttnHon  (■ 
(ib<  etiomunu  and  lueleti  exptnUlure  in  futl,  at  vxU  ai  lo  otiur  malltrt  connnled  witk  iL  la 
GenDBcy  he  bad  been  oooceraed  in  tlie  arrangement  of  pnblio  eaiaUisbiiMBla  tai  the 
poor,  and  some  of  his  inTentions  were  put  in  practice  with  great  success ;  but  the  dif- 
ference in  the  modes  of  liring  !n  (hat  country  and  in  England  preheated  these  improre- 
ments  from  being  easily  adopted  here,  and  we  haye  no  example  in  this  oonnliy  of  hi* 
Gernian  kitchens  described  m  bis  "  Ewaya,"  which  were  convenient  for  the  cook,  and 
where  the  economy  of  fuel  was  carried  to  each  a  degree  as  left  nothing  to  be  deaiind. 
Id  conseqDcnce,  chiefly,  ofthe  writings  of  Cotmt  Rumfbrd,  and  the  Tarions  coIiaatT' ar- 
langementa  fitted  np  in  Ae  Royal  InMitotlon,  and  in  other  places,  fhmi  his  plan*  and 
enggeetions,  a  manifeat  inmrorement  has  taken  place  among  oa  in  this  department ;  and 
tboagh  some  of  the  best  or  the  counfa  ideas  have  t>een  thwarted  threngfa  the  inleraMed 
and  erroneous  views  of  indiTiduals,  yet  much  good  bas  lesDhed  IVom  his  pfailanthrepio 
and  ze^ua  endeavours  to  benefit  eociety,  A  portion  of  this  good  conaiats  in  his  having 
abown  how  the  principles  of  science  may  be  applied  with  advantage  to  the  subject  of  a 
kitchen,  formerly  considered  as  beneath  the  altention  of  the  phikisopber,  and  abandoned 
altogether  to  tredesmen,  nlMee  Terj  limited  educslion  dtsqaalifiea  them  from  nrtder- 
slanding  this  subject  properly.  Since  that  time,  however,  oonsideraUe  progreea  has 
been  made  In  the  fitting  np  of  kitchens,  and  many  improTementa  have  gradually  taken 
piaoe :  our  limita  will  not  permit  us  here  to  give  tbeir  complete  hisleiy,  and  we  must 
content  onrselves  with  describing  sacb  conBtrcctions  as  are  now  in  geaenl  use. 

46*3.  KiUhn  Rangt. — One  of  the  im{HVTed  kind  now  used  is  represented  in  J^.  SIS. 
This  grate  contains  a  partition  of  iron,  a,  which  ie  moved  by  eonoealed  rack- work  and  a 
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toy,  n^iiok  goes  into  tbe  holeuit  h ;  this  is  iiur  the  Doipose  of  efllaiyiny  the  fiie  when 
rossting  is  to  be  done,  or  costncting  it  when  the  cooking  is  finished.  On  the  top  of  this 
partition  is  a  revolving  trivet, «,  to  hold  a  tea-kettle  or  sauce*pan  over  the  fire.  The  top 
bar  of  tbe  grato  folds  down,  to  redaoe  the  height  of  the  fire  when  necessary,  and  to  sup- 
port sauce-pans  or  boilers.  A  shelf  or  drawer,  d,  below  the  fire,  may  be  fulled  out  to 
bold  the  dripping-pan,  plates,  dishes,  or  anything  where  heat  is  required.  On  one  side 
of  the  fire-hare  is  a  series  of  hooks,  e  c,  which  one  end  of  the  spit  rests  in,  the  other  end 
being  carried  by  the  chain  coming  up  against  the  upright  round,  g,  /,  which  is  attached 
to  a  horizontal  piece,  g-,  that  can  be  puUed  out  a  little  to  bring  the  spits  nearer  or  farther 
from  the  fire ;  and  the  hooks  at  the  other  end  are  also  fixed  to  an  upright  bfur  that  may 
be  moved  out  in  a  similar  manner.  It  is  scarcely  neoessaiy  to  mention  that  the  spits 
are  carried  round  by  a  jack,  and  hung  at  one  end  by  the  jack-chain,  that  works  in  a 
grooved  wheel  fixed  to  the  spit ;  and  that  behind  the  spit  is  the  tin  screen  mentioned 
when  describing  the  process  of  ntasting.  By  this  range,  also,  more  than  one  spit  may 
be  in  action  above  one  another  at  the  same  time.  Besides  the  range  itself,  which  hsa 
been  just  described,  there  is  now  frequently  attached  to  it  on  one  sMe  a  boiler.  A,  fixed, 
and  forming  part  of  the  apparatus :  this  boiler,  extending  along  the  badi  of  the  fire  as 
well  as  on  one  side,  being  heated  by  the  fire  in  the  grate,  afiRnrds  a  constant  supply  of 
hot  water,  which  is  drawn  off  by  a  stop-cook  with  a  lever  handle.  On  the  other  aide 
of  the  range  there  is  an  iroa  oven,  heated  by  a  small  fire  below  it,  and  which,  when  well 
managed,  serves  to  bake  pastry,  6ui. 

It  must  be  observed  that,  to  bake  well  in  this  oven,  it  is  neoessaiy  that  it  shall  be  so  eon* 
structed  that  the  fire  may  circulate  over  the  top  of  the  oven  and  under  the  top  plate,  as 
well  as  round  the  sides  and  back,  in  order  that  the  heat  may  be  thrown  down  upon  the 
things  in  the  oven.  When  the  oven  is  heated  only  on  one  or  two  sides,  and  not  on  the 
top,  it  does  not  perform  nearly  so  weU. 

The  boiler  is  supplied  with  water  bv  an  oval  apertore  in  the  top,  closed  by  a  heavy 
piece  of  cast  irout  fitting  it  exactly,  and  having  a  projection  on  the  under  side  that  goes 
Into  a  groove,  lliis  groove  is  always  full  of  water  fh)m  the  condensed  steam,  and  tbe 
water  prevente  any  steam  escaping  from  tbe  boiler ;  for,  before  any  can  come  out,  it 
must  inake  ito  way  through  the  water  in  the  groove,  and  also  be  stf ong  enough  to  lift 
up  the  cover,  which,  therefore,  acto  as  a  ssfety- valve.  To  prevent  the  trouble  of  sup- 
plying the  boiler  every  day  with  water  by  hand,  some  have  it  supplied  from  a  small 
cistern  in  the  kitchen  with  a  ball-cock. 

With  respect  to  these  range  boilers,  it  happens  that  in  a  very  few  years,  according  to 
the  kind  of  water  used,  a  stony  deposition,  of  the  same  nature  as  the  fur  of  a  common 
tea-kettle,  is  formed  in  the  inside ;  and  this  incrustetion,  when  it  arrives  at  a  consider* 
able  thickness,  impedes  the  boiling  of  tbe  water  by  its  being  a  bad  conductor  of  heat. 
When  this  happens,  tbe  top  of  the  boiler  must  be  taken  off,  and  the  hard  incrustation 
cut  off  with  a  chisel  If  suffered  to  remain,  not  only  would  the  water  boil  slowly,  but 
the  boiler,  by  getting  red  hot,  would  soon  be  burned  out.  Tbe  best  way  is  every  three 
or  six  months  to  clesn  off  the  incrustetion  by  scraping,  while  it  is  so  thin  as  to  scale  off. 
The  boilers,  which  extend  at  the  back  as  well  as  tbe  side  of  the  fire,  as  represent-- 
ed  in  Jig.  628,  called  by  iron- 
mongers L  bciUrSf  are  difiScnlt 
to  get  at  to  clean,  and,  indeed, 
cannot  be  cleaned  effectual 
ly  through  the  opening  usu- 
dly  left ;  in  consequence  of 
which,  they  frequently  bum 
out  at  some  place  and  give 
way.  Some,  therefore,  prefer 
having  the  boiler  at  the  side 
only  of  the  fire,  and  fasten  on 
the  top  of  it  with  screws, 
which,  being  easily  taken  out, 
admit  fVce  access  to  the  in- 
terior ;  others  omit  the  oven, 
and  make  the  boiler  extend  to 
both  sides  of  the  range,  as  well 
as  at  the  back,  in  which  the 
eleaning  out  of  ihe  boiler  is 
more  easily  cflected  by  an 
opening  on  each  bob. 

The  doors  of  the  fire-place 
Ibr  the  boiler  and  oven  ought 
to  fit  very  close  ;  and  there 
should  be  a  register  in  the  ash- 
pit doors,  which  are  made  best  in  the  form  shown  in  ig,  028,  by  which  a  verf  simI 
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quantity  only  may  be  admitted ;  this  register,  which  has  been  ton; 

is  much  better  than  some  now  employed,  as  at  fig.  699,  where  a  cirealar 

opening  is  closed  by  a  flat  plate  made  to  move  out  by  a  screw. 

Other  range  ovens  are  heated  only  by  the  fire  in  the  range,  without  anj 
below  it,  as  in  fig.  630,  where  there  is  a  narrow  aperture  in  the  side  of  tfaie 
grate,  by  which  the  smoke  and  heat  are  allowed  to  pass  beneath  the  bot' 
torn  of  the  oven,  in  the  direction  of  the  arrows,  thence  round  the  side  farthest  ftmii 
the  fire,  and  over  the  top,  then,  lastly,  into  the  chimney  flue,  there  being  a  damper, 
h,  to  regulate  the  draught.    Below  the  oven  is  an  aperture  to  clean  the  flue  occasioB' 

ally. 

In  othtr  ranges,  again,  there  is  no  circulation  round  the  oven,  which  is  heated  only  by 
the  fire  in  the  range  on  one  side  of  the  oven,  assisted  by  a  mass  of  iron  that  lies  in  the 
fire,  and  communicates  between  it  and  the  inside  of  the  oven,  thus  afiTording  a  oertaio 
quantity  of  heat  to  the  latter  by  conducting  it  from  the  fire :  in  these  ovens,  though  there  is 
DO  circulation,  there  is  a  cavity  left  all  round  the  side  farthest  from  the  fire  and  the 
back  by  the  bricklayer,  in  setting  them,  which  prevents  the  heat  from  being  absorbed 
by  the  widls.  But  this  last  kind  of  ovens,  without  any  circulating  flue,  do  not  perform 
nearly  so  well,  although  some  ironmongers  assert  they  do,  as  where  the  flame  and 
smoke  pass  all  round.  Very  small  kitchen  ranges  sometimes  have  an  oven  and  side 
boiler,  both  heated  by  the  fire  in  the  middle,  without  the  boiler  extending  along  the  back 
of  the  fire ;  but  such  a  range  cannot  have  a  partition  to  wind  up  to  reduce  the  size  of 
the  &re,  as  the  latter  must  come  up  to  both  oven  and  boiler ;  these  cannot  be  expected 
to  act  so  well ;  but  they  are  useful,  and  much  cheaper. 

It  is  a  good  methodj  though  seldom  practised,  to  have  the  side  of  the  oven  next  the 
fire  made  of  double  iron,  with  half  an  inch  between  the  plates,  to  prevent  the  too  violent 
heat  on  that  side.  By  a  late  improvement,  the  shelves  in  the  oven  are  made  cireolaT 
and  to  revolve,  so  that  the  difl!erent  sides  of  the  dishes  placed  upon  them  can  be  pre- 
sented in  rotation  to  the  hottest  part.  This  is  shown  in  fig.  630,  where  the  door  is  left 
out  to  display  the  shelves. 

4644.  In  very  large  kitchens,  where  a  great  deal  of  cooking  is  performed,  the  range  in 
nsual^  made  of  much  larger  size,  and  the  bars  are  of  great  strength.  The  boiler  is 
likewise  made  of  wrought  iron  instead  of  cast,  for  greater  strength  and  durability,  and 
placed  at  the  back  of  the  fire  only,  whence  they  are  termed  hoot  hoiiers  (see  fig.  681). 


A  pipe  from  the  boiler  cooTeys  water  from  it,  and  it  is  kept  full  from  a  supply  cisten 
A  man-hole  for  cleaning  it  out  frequently  is  provided  at  the  top,  which  is  secured  fiom 
the  steam  coming  out,  by  an  arch  of  iron,  and  a  screw  and  nut.  There  are  two  wind- 
ing up  partitions  for  reducing  or  enlarging  the  fire.  The  kUchen  fender  is  made  of  strong 
iron,  with  a  flat  double  bar  on  the  top ;  and  sometimes  there  is  a  pit  below  the  grate  for 
the  ashes,  covered  by  a  grating  to  separate  the  cinders. 

4645.  It  is  eomnumly  stated  by  ironmongers  that  ranges  of  this  kind,  with  boiler  and 
oven,  perform  the  operations  of  boiling  and  baking  without  any  additional  expense  or  cmt* 
sumption  of  4ttd.  This  statement  is  absurd.  The  large  quantity  of  iron  in  the  range, 
and  the  water  in  the  boiler,  absorb  heat  from  the  fire ;  and  therefore,  with  such  ap- 
pendages to  the  grate,  there  must  be  a  certain  loss  or  extra  expenditure  of  heat  absorbM, 
which  can  onjy  be  supplied  by  more  fuel  than  would  otherwise  be  necessary;  but  in 
many  cases  that  loss  is  not  to  be  regretted  when  put  into  comparison  with  the  advan- 
tage and  great  convenience  of  having  hot  water  always  at  hand  without  any  trouble,  to- 
lather  with  a  hot  oven,  either  to  bake  in  or  to  keep  things  warm.  The  boiler  will  even 
retain  its  heat,  in  a  oonsiderable  degree,  for  several  hours  after  the  fire  is  extingoished 


Tbece  improved  luoden]  range*  are  sold  it  varioas  prieea,  aeeoTdidg  to  Uieir  tiu,  qaat- 
it;,  mi  Mrength,  from  two  or  Itiree  poasda  to  eigbt,  ten,  or  fifteen. 

Fig.  633  Teprceeiita  the  tittken  Jira-pUct  tl  tke  Ciiy  of  Ltnim  CM  Hatn  in  Broad, 
ttreet.  Here  there  is  one  a(  the  largest  class  of  ranges,  with  a  back  boiler,  and  a  Mmte 
jack  wbicb  lumB  six  spits  occasionallr.  >,  the  fan  «beel  of  Ibe  amoke  jack,  in  dotted 
lines,  ia  behind  the  cbimney  breast  in  the  flue  of  the  chlmnej ;  i  is  a  box  eocloaing  tno 
bevel  wheels,  one  boriiontal  od  Ibe  mva  of  Ibe  fan,  and  coBnecied  with  another  one  ver- 
tioal,  the  axis  of  wbicb  ctmes  tbroogh  the  chintney  breast,  and  baa  on  ii  another  verti- 
cal wbeel,  c  the  latter  turning  two  bevel  wheels,  i  and  (,  which  are  fixed  on  the  locf 
axis./f,  that  extends  aoroM  Ibe  cfainme;,  and  which,  of  coune,  is  made  to  revolve. 
On  both  ends  of  this  axis  is  a  grooved  cjlinder,  in  the  grooves  of  which  are  chains  to 
go  down  la  the  grooves  of  the  wbe^  attached  to  the  spits.  In  tfaa  wood-cut,  two  only 
of  the  chaina  are  repreaealed  in  action ;  tb«  rest  are  onlj  partly  shown  banging  down 
peipcDdicularlj,  to  prevent  crowding  the  figure.  Besidea  these  parts,  there  is  on  the 
•ame  axis, /f,  two  more  bevel,  wheels,  h  and  i,  which  turn  two  atnaller  ones,  k  and  I, 
Ibe  axes  of  which  are  vertical,  and  have  on  them  universal  joints,  m  and  n.  These  faat 
are  called  by  the  oooka  iangltrt,  and  their  use  is  to  turn,  by  means  of  another  wire  and 
IkkA,  any  smaller  articles  that  may  require  to  be  roasted,  and  for  which  spitting  may 
not  be  convenient:  thenolionoflhiBae,  of  coarse,  wit]  be  vertical,  as  when  meat  haon 
•r  a  string  or  boMle  jaok.  Tb«  as^orta  for  tbe  spits,  07,1  r,*(,  are  not  attached  to  Ite 
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range,  as  io  smaller  ranges,  but  are  inserted  in  two  upright  standards,  wtrich  are 
in  masses  of  iron  at  the  bottom, «,  which  can  be  mored  farther  out  or  nearer  to  the  tie  ^ 
the  sapports  also,  o,  pr  q,  dec.,  can  be  raised  or  lowered.  One  end  of  the  spit  acts  against 
an  iron  pin,  and  the  other  lies  in  a  semicircniar  notch,  «-i»  the  large  dripping-pan  with 
its  ladle  for  basting,  haying  a  very  long  handler  to  enable  the  cook  fo  baste  without  being 
exposed  to  so  fierce  a  heat  as  proceed  from  this  range,  which  is  usnaUj  qpiite  filled  with 
a  dense  fire,  w  is  a  back  boiler  of  wrought  iron,  firoot  which-  a  pipe,  x,  proceeds  to  car- 
ry hot  water  to  the  baths  near  the  bedrooms  in  the  upper  stories,  the  boiler  beiag  sap- 
plied  with  cold  water  by  another  pipe  from  the  high-service  cistorttu  Iq  the  range  am 
two  winders  for  contracting  the  fire^  but  which  in  this  place  aie  never  osed,  because 
the  fire,  being  constantly  wanted,  is  kept  up  till  the  evening,  when  it  is  suffered  to  go 
down,  and  is  then  smothered  with  the  ashes.  Coke  alone  is  the  fuel  em]rioyed,  which 
makes  a  very  bright  and  hot  fire.  In  some  other  laige  ranges,  as  that  in  Buckingham 
Palace,  which  Is  of  the  same  constructioor  coke  onljr  i»  emidoyedr  req^iring  no' renewal 
for  the  whole  day. 
4M6.  Mvre  exMonpUs  of  kitchen  ranges  win  be  given  in  Chap.  IT. 

SkCT.  II.— APPAXIiTUS  Fon  BOAsnuo. 

4647.  Roasting  is  probaUy  the  most  ancient  mode  of  cookings  and  it  was  at  ftst  per- 
formed in  the  open  air  by  means  of  large  fires,  the  waste  of  fuel  being  immense ;  a  cir- 
cumstance frequently  of  little  coneequence  in  countries  where  wood  can  be  always  ha<f 
by  the  trouble  of  only  gathering,  and  where  sometimes  the^  oonsomptiou  of  it  is  rather 
an  advantage  than  inconvenience.  But  in  c<dder  couHtries,  where  fM  in  scarcer,  the 
operation  is  performed  in  the  house ;  and  in  the  oldest  kitchens,^  from  the  siae  of  the 
fires  used  in  them,  it  wooM  seem  as  if  the  original  pfocess  had  been  partly  imitated. 

4548.  "JnoUen  timer"  says  Aubrey,  «*  the  pocnr  boya  did  turn  the  ^iu,  and  Mokedthe 
dripping-pan,  and  grew  to  be  hwty  knaves."  Even  dogs  were  sometnnea  taught  to  per- 
form this  tedious  operation.  Afterward  the  science  of  mechanics  was  called  into  re- 
quest, ani  jacks  were  invented.  At  present,  there  are  two  priaeipid  kind»  of  these  in 
eommon  use,  wind^p  jacks  and  smoke-jacks. 
4649.  The  common  wind^  kitchen  jack,  moved  hy  a  veigMf  is  eoBStmeted  in  the  follow- 

log  manner :  a,  j^.  638,  is  a  barrel,  round  which  is  coil- 
ed a  line  of  considerable  length,  and  having  one  end  fast- 
ened to  a  compound  pully,  b  €,  containing  three  ot  fout 
sheaves,  to  which  is  appended  a  we%ht,  which,  by  de- 
{SJ  ^  ^  ( "iTo^   1  \    scending  slowly,  moves  the  barrel  ronad  with  the  proper 

H  ^^vJ  ^  M/     ^®^i^7-    '^^  wBiffiA  and  pally  are  usually  kept  outside 

jjL  |Vj  ~  ^r      the  kitchen,  the  Hue  passing  through  a  hols  in  the  walL 

II  iiV       r**  An  endless  chain  passes  round  the  barrel,  a,  and  the  spit, 

■■  i    I  A,  which  last,  of  course,  loras  with  the  same  velocity  a» 

the  barrel  To  render  the  motion  eq^ble,  and  to  pre- 
vent the  jerks  that  would  take  place  should  the  meat  not  be 
spitted  quite  equally,  a  fly,  g,  is  attached  to  the  machine; 
to  effect  the  motion  of  which,  a  wheel  with  teeth,  o,  is  fixed 
upon  the  barrel,  and  the  teeth  work  in  a  screw  fixed  on 
tne  upright  axis  of  the  fly.  When  the  weight  has  descended  as  far  as  it  oais  it  is  agaiD 
wound  up  by  a  handle  placed  upon  the  square  end  of  the  barrel  spindle ;  hut  the  ma- 
chine should  be  so  calculated  that  it  should  not  be  necessary  to  wind  it  up  during  one 
roast.  The  length  of  time  it  may  go  without  winding  may  be  increased  by  the  system 
•f  pulleys,  or  by  causing  the  weight  to  descend  into  a  small  weH  ftmed  for  it  Semnta 
object  much  to  the  trouble  of  winding  up  this  jack,  little  as  that  trouble  is ;  and  henoe 
amok^-jacks  are  suflfbred  to  supersede  them,  notwithstanding  their  simplicily,  and  being 
lass  apt  to  be  out  of  order. 

4660.  The  smoke-jack^  invented  to  obviate  the  trouble  of  winding  up  the  oomnion  jack 
moved  by  weights,  consists  of  a  horiaontal  wheel  filled  with  spokes,  or  radii,  of  mietal, 
placed  obliquely,  in  the  sane  manner  as  ^le  sails  of  a  windmill  or  the  little  eiieolar  ven- 
tilators sometimes  seen  in  windows,  and  turned,  like  them,  by  the  current  of  air  strfting 
vpon  them.  This  wheel  is  fixed  in  the  inside  of  the  iue,  and  tlie  motion  of  its  axia  is 
easily  communics^ted  to  another  wheel,  to  which  is  attached  a  chain  that  goes  over  one 
fixed  to  the  spit.    A  very  complete  smoke»jaok  is  represented,  Jtg,  638. 

Notwithstanding  that  Count  Rumford  long  ago  pointed  out  the  waste  oifnel  oceaaioii^ 
ed  l^  the  employment  of  this  machine,  it  oontinuea  to  be  as  great  a  favourite  as  ever. 
He  justly  remarks  that,  to  cauae  the  snwke-jack  to  go  round  with  sufiicient  ftree  to* 
oany  with  it  its  load  of  meat,  it  is  fiequently  necessary  to  make  a  greater  fite  than  the 
■Mre  roasting  and  other  cooking  requires ;  hence  it  is  very  expensive ;  and  that,  be- 
sides, It  is  very  liable  to  be  out  of  order,  and  is  diflioult  to  be  got  at  when  it  reqnirea 
cimning ;  added  to  which,  it  is  not  unirequentty  the  eause  of  smoke ;  and  its  situaitioA 
fVBveiits  that  cure  for  smoky  chimneys  which  Count  Rumford  recommended  as  the  meet 
ual.    That  the  smoke-jack  increasos  the  draught  of  the  chimney,  as  some  irofr 


Fig.  eas. 


be  MiiouT;  lefated.  ThB  as- 
Hrtioa  that  dl  the  dm  that  is  t«qinred  to  make  a  emoke-jack  per- 
ftnnpreperirwoiiMtaMewwryia  the  kitchen  for  other  puipo- 
eea,  aad,  eeoBeqiteM^  Hut  ther  oooaaion  no  additional  expense  al 
totl  in  rowiinB,  is  Terr  laeorreet,  thougb  a  amall  fiie  will  make  it 
tnni  when  vM  loaded  with  (he  apit 

4KI.  To  ineTt4*a  ihe  ^ttt  of  Uu  Jirt  tpoK  Ikt  mnt  in  TottUng, 
aawefl  aiw  prereat  Om  radiant  heal  rrom  inconnDodiiiE  the  kitcti- 
«s, «  ^eTetll,J^g.^9M,  ie  altreyB  ptaeed  before  the  fiie,  lined  within 
with  tin  pMe.  ThM  is  mw  generally  liirDubAd  with  shelTes  to 
jiaee  plate*  aed  diihea  upon  to  warm,  or  Id  keep  the  moat  hot  on- 
Ullt  is  wanted.  On  ttiebaekof  the  screen  are  slid  Jug  doors  fin 
taking  «nt  the  iisbes. 


4SGS.  Tt<  teat  from  very  Urge  ruKga  aoiUd  k  tntaltrahU  to  lit 
mtU,  were  it  aot  fiv  tte  aorecH  whioh  ara  plMad  befiue  tbem.    fir.  OSA  TepreMnta 


OurtertheGiqrClsbifMiseontlkeaUexextdteAra.    Ttfagbantaeren  liMthi|ti,tlBei 


shut  in  riae  the  ends  by  fbtdlvf-deors,  ttnu  enUrely  endoejag  the  &re-place.    By  tl 
laeiiis  the  (reatett  part  oTUie  radiant  heat  of  the  fire  is  stopped  ^ra  coming  into  the 
kildien.    In  the  woedi^eal  Ibe  doera  on  the  nenreat  ride  are  supposed  to  be  reoioTed  to 
■bow  the  screen ;  tbey  are  only  opened  when  Ike  cooks  wish  to  look  m. 

UU.  71<ieAle^tc)iJRiciUKmii,;<r.  Saa,  Wben  wefl  made,  is  often  s  naeftil  anb- 
•tttnte  for  the  spit  It  eonaiata  of  a  aprnf  endoaed  in  a  tnas  cylinder,  and  iw^nirea 
■finding  n  e*M7  time  it  is  asedt  tke  joint  la  fixed  Man  Iron  snspeaded  from  the  cylin- 
der cMtaui^  the  apring,  and  Aia  ia  nsual^  Awteaed  to  a  niche  made  of  tiii,  whitdi 
wrrea  to  reflect  nmeh  heat,  ibat  asaista  in  the  roasting.  At  the  battom,  on  a  stand,  la 
«  anal  dripping-pan,  or  well,  to  eolleet  tbe  grasj.    This  aj^ratns  Is  capable  of  roastinti 
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a  MerMj  lante  joint ;  bat,  if  the  joist  be  rarall  ant  tfit, 
m  weight  of  ctsi  iron,  i,  is  ntceBBBi?  to  Ve  altaclied,  to  iuk« 
it  tuni  more  steadil;.  Soma  of  Iheie  are  made  (o  go  tvo 
boun  wHboat  winding. 

Some  cooks  B^r  that  the  beUle-ja^  is  beat  used  witbooi 
the  screeiv  or  inil;  oae  of  the  common  icind,  when  tha 
ire  19  large ;  for,  with  ita  own  niche  •cisen.  the  redectiaa 
is  so  powerful  that  the  meat  ia  apt  to  be  dned  np  loo  fast 
The  whole  ippiratas  is  eitremelj  nseliil  where  the  eoo» 
omy  of  fuel  is  to  be  macb  regarded ;  for  it  wiK  roast  ytxj 
well,  witti  atteniion,  when  piftced  before  a  terj  small  Ibie, 
so  thai,  with  it,  there  is  noTer  ai^  occasien  for  a  lam  be 
in  the  range ;  aad  therefore  it  i*  muoh  used  in  small  Urn- 


ibH-An  impimti  wjrif-jaek  for  naaiiog.Jig.  t37,h 
latclj  appeareii,  in  whidi  tbe  _ 

neat  is  (ised  on  a  spit  lying 
horiiontall?  in  the  asnal  man- 
ner. A  boioD  ibe  topcoatains 
the  spring,  which  carries  round 
a  wheel  on  the  front ;  round 
Ibis  an  endless  chain  paasca  over  lwi>  pulleys  to  the  s^t, 
wbichgoeBlhronghootbeBideof  the  tinecreen.  ^meam 
•f  seTeral  boles,  and  shorteniog  or  lengthening  Ihe  chain, 
the  height  of  the  spit  can  be  idjusled ;  and  titers  is  ■  iy- 
iriteel  to  regolate  tbe  motion. 
We  should  not  omit  the  humble  string  and  weight,  ;Sf. 
A«.  ets.  S38,  by  means  ol  which  many  a  small  joint  ot 
efcj.  piece  of  meat  is  roasted  bj  the  simple  twisting 
l!  ^  and  untwisting  of  a  wanted  string:  c  is  a  tin 
'  box  filled  wiUi   some   heavy  sabstance,  and 

costs  only  siipence.     Tbts  will  roast  aboot  six  ** 
or  eight  pounds  of  meat,  and  two  smaller  hooks 
are  added  for  leas  articles.     Tlio  only  oltjection  is  the  attention  ■< 
as  the  etring  requires  a  slight  twist  every  five  minute*. 

Jisiufnf ,  ■!  tf  ii  urually  coiulucled  im  ■  tpt  htfan  a  lakien  rttg-e,  a 
wiort  fad  (Asa  ail  the  other  imniM  of  cotHrng ;  and  it  was  from  this  ci 
stance  that  Coant  Romford  was  indaced  to  turn  hia  attestion  to  the  i 
of  economizing,  withoat  injuring  the  perfeclion  of  the  roast. 

4SGG.  Ont  oflhepriniipal  inseTUvnu  le&icA  he  brovfrhl  to  £nglindni  1796  was 
a  metbod  of  dressing  meat,  at  that  lime  onknown  here,  by  which  it  could  be 
roasted  qoile  as  well  as  is  usually  done  before  a  large  open  fire  in  a  kitchen 
range,  by  shultiDg  it  up  in  an  apparatus,  somewbal  resembling  an  oveo,  thai 
required  only  a  very  small  ^antity  of  fuel  to  heat  it,  with  tbe  advaniage  of 
a  ETcal  saving  of  trouble.  Every  nice  palate  can  dislioguish  between  meat 
bued  in  a  common  oven  and  that  which  has  t>een  roasted  before  an  open 
fire ;  but  the  Rumford  roatter  completely  annihilated  this  diSeience,  and  no 
one  could  distinguisb  between  a  joint  pnqierty  cooked  in  this  macbine  and  one  done 
before  a  range.  In  consequence,  not  only  hundreds,  but  thousands  of  Romford  roasters 
were  made,  and  employed  in  English,  Scotch,  and  Irish  kitchens;  and  it  was  unircT 
sally  allowed  that  they  entirely  answered  the  desired  object. 

4Ba6.  The  original  Rumford  reeiter  was  s  cylinder  of  sheet  iron  laid  horiiontally,  aad 
set  in  bTick-work,  with  a  small,  closed  fire-place  below  it.  the  smotLe  and  llatne  pttssing 
all  round  tbe  cylinder,  and  then  descending  some  way  beftire  it  passed  olT  into  the  liw. 
In  the  interior  there  is  a  dripping-pan,  placed  upon  two  long  alidere,  fonaiog  a  kind  of 
sledge,  which  can  be  drawn  out  and  pushed  into  the  roaster.  In  this  dripping-pan  a  soit 
of  gridiron  is  placed,  ub  which  the  meat  is  laid ;  and  a  little  water  is  pot  into  Ihe  pan, 
on  which  the  melted  fat  falls,  and  is  thus  prevented  from  being  bumed ;  or  sometimes 
an  inner  pan  is  put  over  the  water,  and  receives  the  fat,  which,  is  that  case,  will  not 
mix  with  it,  nor  yet  be  bumed,  because  the  water  cannot  l>e  heated  higher  than  the 
boiling  point,  which  is  not  enough  to  burn.  It  might  tw  supposed  that  water  Ihos  placed 
within  tbe  roaster  would  have  the  eSect  of  malting  the  moat  sodden,  from  the  steam ; 
hnt  Count  Rumford  observes  that  steam  itself  is  always  perfectly  diy,  and  that  it  is  oalj 
when  beginning  to  be  condensed  by  cooliog  that  it  becomes  moist :  as  it  cannot  oool 
inside  the  roaster,  no  such  condensation  can  lake  place ;  and,  as  the  dry  steam  will  oo- 
cuppi  the  upper  part  of  the  roaster,  separate  from  the  air,  it  can  have  iw>  ellect  in  ren- 
dering the  meal  moiet.  This  steam,  however,  ia  ultimately  carried  off  by  the  etesot 
tube  at  tbe  top  of  the  roastei. 
An  essential  part  of  this  machine  is  the  contrivance  b]  which  a  stream,  ff  veirtwtak 
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m  made  to  blow  upon  the  meat,  at  a  certain  part  of  tlie  procees,  for  the  parpoee  of  brown- 
ing it,  and  giving  it  the  taste  peculiar  to  roasted  meat.  In  the  count's  first  roasters  this 
was  effected  by  means  of  two  tubes  of  iron  placed  a  little  below  the  bottom  of  the  cylin- 
der opening  into  the  farther  end  of  it,  and  lying  just  above  the  fire,  which  played  upon 
them  and  heated  them.  At  the  commencement  of  the  process  of  cooking  meat  with 
this  apparatus,  the  outward  ends  of  these  tubes  are  kept  closed  by  stoppers ;  but,  some 
time  before  the  meat  is  done,  the  stoppers  are  taken  out,  and  then  a  strong  current  of 
aiir,  intensely  heated  in  passing  through  them,  enters  into  the  inside  of  the  roaster, 
blowing  upon  the  meat ;  this  air  passes  out  through  the  steam-tube,  carrying  with  it  all 
the  steam  and  other  vapour. 

As  these  tubes,  being  exposed  to  a  violent  fire,  were  apt  to  be  destroyed  in  time, 
endeavours  were  made  to  effect  the  same  thing  by  other  means,  which  were  tolerably 
successful.  Instead  of  tabes  ]3ring  over  the  fire,  a  portion  of  the  cylinder  was  devoted  to 
this  purpose,  by  making  a  horizontal  division  near  the  bottom,  and  the  portion  of  the 
cylinder  below  this  served  for  the  hot  air,  the  front  opening  intp  this  space  being  closed 
by  a  register.  When  the  roasters  were  afterward  made  square,  a  stiU  simpler  method 
was  employed,  which  continaes  in  use  among  the  ironmongers. 

4657.  Although  we  have  mentioned  and  described  the  proper  Rumford  roasters,  of 
which  we  have  stated  that  a  great  number  were  executed  and  put  up  about  thirty  or  forty 
years  ago,  and  are  particularly  described  in  the  count's  ,^*£issays,"  we  have  avoided 
entering  into  more  details  respecting  them,  because  they  are  no  longer  manufactured  in 
the  original  form,  and  therefore  cannot  be  purchased.  It  would  sQso  be  very  difficult 
now  to  find  an  ironmonger  who  could  make  one  correctly,  and  perhaps  scarcely  possible 
to  procure  a  bricklayer  who  could  be  depended  upon  to  put  one  up  without  some  mistake, 
thirty  years  being  sufficient  to  deprive  us  of  those  persons  who  understood  them  in  Count 
Rumford's  time.  We  cannot,  therefore,  recommend  at  present  the  original  Rumford 
roaster,  since,  though  an  admirable  invention,  yet,  if  executed  by  the  present  workmen, 
there  would  be  a  great  chance  of  its  failing,  from  some  cause  or  other.  When  the  Rum- 
ford roasters  first  appeared,  many  doubts  were  entertained  with  respect  to  their  effi- 
ciency. As  the  meat  was  shut  up  in  a  confined  space,  in  an  apparatus  having  the  gen- 
eral appearance  of  an  oven,  it  was  natural  enough  for  some  to  suspect  that  it  was  rather 
imked  than  roasted ;  and  it  may  be  well  to  mention  that  Dr.  Kitchener,  celebrated  for  his 

Estronomic  acquirements,  appears  not  to  have  been  accurately  informed  on  this  point, 
his  interesting  work,  entitled  the  **  Cook's  Oracle,"  ho  observes,  "  The  machines  the 
economical  grate-makers  call  roasters  are,  in  plain  English,  ovens."  Now  iron  roasters 
are  very  different  from  iron  ovens ;  and  both  were  made  and  sold  by  **  economical 
grate-makers ;"  but  the  only  complete  iron  roaster  is  that  invented  by  Count  Rumford, 
which  was  executed  and  employed  in  the  military  academy  at  Munich  previous  to  1790. 
This  date  is  mentioned  here,  because  some  persons  have,  very  unfairly,  set  up  a  claim 
to  the  invention  of  a  roaster  of  the  same  kind,  although  produced  subsequently  to  the 
count's  fint  visit  to  England,  when  he  placed  several  in  public  establishments  in  this 
country ;  and  one  may  be  still  seen,  though  not  in  use,  in  the  kitchen  of  the  Foundling 
Hospital 

4668.  The  difference  between  an  aoen  and  a  roaster  is  this :  In  the  former  the  meat  is 
shut  up  close  during  the  whole  operation  of  baking ;  whereas,  in  the  latter,  the  machine  is 
kept  dosed  for  a  certain  time  only  after  the  commencement  of  the  operation ;  but  then 
a  strong  current  of  very  hot  air  is  admitted  into  the  lower  part  of  the  apparatus,  which, 
after  traversing  below  and  above  the  meat,  is  suffered  to  escape  at  the  top,  carrying 
with  it  the  steam,  and  drying  up  and  browning  the  surface  of  the  meat,  which  thus  does 
not  absorb  those  empyreumatic  partides  that  are  produced  in  baking.  The  effect  pro- 
duced in  a  roaster  is,  in.  fact,  exactly  analogous  to  what  happens  in  turning  the  meat 
before  the  fire ;  for  it  is  to  be  observed  that  the  meat,  being  placed  in  the  roaster  upon 
a  grated  slider  or  drawer,  when  this  is  pulled  out,  it  can  likewise  be  basted.  Many 
persons,  indeed,  who  had  used  these  machines,  considered  the  meat  dressed  in  them  as 
peculiarly  juicy  and  well-tasted.  When,  added  to  this,  it  is  considered  that,  instead  of 
the  large  clear  fire  necessary  for  roasting  a  joint  on  a  spit,  two  or  three  pounds  of  coal 
will  suffice  with  a  roaster,  and  that,  instead  of  constant  attendance,  very  little  here  is 
necessary ;  that  in  the  processes  all  accidents  by  cinders,  ashes,  or  other  things  falling 
into  the  gravy  are  prevented,  and  that,  instead  of  the  kitchen  being  made  very  hot  by  a 
large  fire,  the  heat  firom  the  roaster  is  not  even  felt,  it  is  surprising  that  cooks  have  not 
been  delighted  with  an  invention  that  had  so  many  advantages  in  its  favour.  Never 
theless,  it  muAt  be  admitted  that  many  servants,  who  know  very  well  how  to  roast  with 
a  range,  would  be  at  a  loss,  at  first,  to  manage  this  machine  properly :  like  the  use  of 
every  new  tool,  they  must  have  sagacity  and  patience  enough  to  discover  the  best  prac- 
tice, or  submit  to  be  taqght. 

4659.  Apparatus  of  an  analogous  kind  are  at  present  made  by  various  ironmongers,  and 
termed  roasiers,  which,  though  a  departure  from  the  best  construction  of  Count  Rum- 
ford>,  are,  however,  an  imitation  of  them,  and  depend  upon  his  principles  partly  for  the 
advantages  Ihey  possesss  over  a  common  oven.    They  are  always  square,  and  of  cast 
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Mo,  ooDttunint  ■  ffrMt  deal  oT  nwul,  and,  ooMs^iMmlj',  aspeiwivi^  tfaMgh  darMv  i 
and  tltey  are  nsuallj  connected  with  sooib  Mber  apfwntn*,  ••  a  bat  plate^  hot  eloeBt, 
d(C.  Theae,  in  modern  kitchena,  of  which  wg  ahall  give  a  few  ezanqdea,  ■!«  axMslad 
by  manaftclurera  in  rarioas  tama,  aatdi  haTing  hie  own  arrangemeBts,  and  are  better 
oi  worse  aa  Ihe  m^era  are  more  or  leaa  aoqnaioied  with  the  ptinelidea  on  which  thej 
ought  to  be  constructed.  Some  of  them,  denoauDated  rt»atiera,  an  Mt  ao  in  ftct,  iheia 
being  no  circulation  of  liot  air  wiibin,  and  haTing  msrely  u  ificrture  in  the  door  ckned 
hj  a  regiater,  which  does  not  Boaner  the  pnrpoae.  Others  hare  been  InvMMed  erf 
dently  without  Uie  malter  understanding  Ihe  u*e  or  intention  of  lbs  olrcaiation  of  air. 
In  abort,  as  each  manufacturer  describes  his  peculiar  machine  as  bia  own  inrestiOD,  and 
as  the  public  baa  no  prototype  10  refer  to  for  conipariaon,  eritioiKn  ia  evaded.  Theae 
machines  reall;  belong  to  a  daaa  which  Count  RnnUoid  also  inTonted  and  deaoiibed  in 
bis  "  EraajB,"  under  the  name  of  routing  ovent,  which,  boweTer,  perfMXk  veiy  tolern- 
blj,  and  are  much  emplo; cd  at  preaeot,  being  foand  eztranwl;  vaeAit  1b  eeonomiihis 
both  fuel  aod  labour  in  pdUtc  or  large  kitcbena. 

Fig.  636  represents  a  general  eeotion  of  the  roaating  ore*  as  it  is  bow  nsnall)'  eio- 
euted,  in  whidt  many  details  ara  left  oot,  and 
only  sufficient  is  shown  to  explain  the  principle. 
a  b  c  d  it  tbe  body  of  the  iroa  roaatsr,  wbieta  ta 
of  a  square  fonn,  Inner  or  smaller,  and  set  m  ih« 
fadck-woik,  with  a  fire,  c,  below  it,  1  d  being  the 
fk>ODt  of  the  roaster.  Tbedre  wltich  burns  on  ine 
bars,<,aaoendaronnd  bothaideaeftheiouicr  in 
I.  a  caritj  left  between  it  and  the  briok-work,  paav 
■0  ea  over  tiie  top  in  a  similat  earky,  and  then  de- 
■oends  by  the  back  of  the  roaster  a  i,  in  tbe  di- 
rection of  tbe  arrows,  making  its  eiit  b^  tbe  hor- 
ixoDtal  floe,  n,  that  goea  at  last  intteiMrpendie- 
ular  Sue  to  tiie  top  of  the  bonae.  It  ia  to  be 
.  obaerred  that  tbe  fire  ia  stopped  fton  passing  at 
once  into  thia  fine  by  the  bnek-work,  0.  pa  the 
'  fire  door,  which  is  of  iron,  and  kept  shot,  the  firs 
being  fed  with  air  fram  the  a8h.^t.  tbe  door  ol 
which  has  s  regulator.  Witlila  the oren, ait < 
are  two  sheltw,/,  g,  also  of  iron,  tbe  lower  on« 
being  near  the  bcrttom.  For  the  circulation  of  hot 
sir,  when  requirol,  1  ia  an  qienura  benesth  the 
door  of  the  roaster,  hwing  a  regiater  to  eloae  it 
when  it  ia  not  wanted.  When  the  hot  nil  ia  to 
oicculate,  this  register  is  opened,  and  tbe  air  which  is  heated  by  the  bottom  of  the  loaater 
turns  out  at  the  farthest  end  of  the  lower  ahelf,  as  reprenenled  by  the  arrow,  panes  orar 
the  meat  placed  in  it*  paa  and  gridiron,  it,  ascends  throng  tbe  *aoanoy  oocaaioned  by 
the  upper  shelf  not  reaching  lo  the  front,  and  finally  passes  off  into  the  tube,  1  (,  whi^ 
can  be  doeed  by  a  register,  m,  moveable  by  a  small  rod  coiniof  lo  the  front.  This  hot 
air  then  joins  thai  trom  ibe  fire,  and  passes  into  tbe  flue. 

IfidO.  In  Ihe  maiiagaumt  0/  ail  tlu  tarietia  if  l\t  roctltr,  care  most  be  taken  ndt  to 
employ  too  mneb  fire ;  an  error  which  tboee  wbo  are  not  BoeoMomed  to  tbem  are  apt 
Ut  coounit  at  first,  not  imagining  how  Bmall  a  Are  is  auffioient.  It  ia  likewiae  reqaiste 
liieqnent^  to  aweep  oat,  with  a  wire-handled  brush,  the  flues  round  tbem,  tor  which  pur- 
poae  proper  <^niDgs  are  left  by  the  bricklayer  who  sets  tbem,  if  they  aire  sat  in  tmck, 
or  by  Iha  ironmonger,  if  the  wlioie  ia  made  of  oast  iron,  which  )te;  fi'equently  doiw  are, 
and  Whieb,  if  not  the  moat  eoonoraieal  mode  at  bat,  ia  perfaapa  so  in  the  end,  less  m- 
pairs  being  neeeaaary.  Tbe  inside  of  tbe  roaster  aboold  be  kept  perfectly  ftee  tnm 
grease,  otherwise  tbe  burning  of  this  will  give  an  nnnleaBant  taste  to  the  meat.  Slnee 
the  diOerence  between  bnkhig  and  roasting  is,  that  the  latter  demands  a  oitt;ulatiM  ol 
hot  air  rotuid  Uie  meat,  whereas  the  firmer  doea  not,  itisobrioua  thai,if  tiie  apertarM 
in  the  square  Homford  roaster,  through  which  the  hot  air  entere  and  gnca  out,  are  donel, 
it  beoomea,in  lhet,aDOiren)  and  hence  it  can  be  emidoyed  to  bake  as  well  as  to  roaat; 
bat  it  is  renarkaUe,  and  what  oould  icsroely  be  expected,  it  can  be  made  to  roast  ooe 
dish  and  bake  another  at  the  same  time.  This  will  be  ondeialood  by  reference  to  tbe 
aeetion,  j^.  63S,  where,  on  an  n^per  ataelf,  are  seen  dishes,  which  may  be  snppaoed  lo 
be  pies  atanding  to  be  t«ked,  while  Ihs  joint  below  it  is  roasting.  This  nppcr  shelf  is 
capaUe  of  baking,  beoause,  aa  it  goea  quite  to  tbe  back,  there  is  no  oinnilatiBn  of  ali 
round  it,  the  hot  air  making  its  exit,  according  to  the  direction  of  the  arrows,  in  fnM 
of  this^elf  andup  througb  the  steam  tube,  without  touching  the  piea,wbioh  ara  there- 
ftm  snrronnded  by  hoi  air,  MsrJy,  bnt  without  any  current, 

4681.  Some  roaslera  ara  likewiae  made  so  large  as  to  contain  several  ahehes  Ibi 
roasting,  and  art  oontrived  ao  that  the  current  of  hot  air  shall  oirculate  over  tbe  diA» 
ent  dishes,  each  being  ^aoed  in  a  separate  dripping-poji,  to  prevent  Ibe  gravy  and  Mot 
Me  dlah  from  fhlling  on  another  1  and  these,  if  weU  managed,  are  found  to  answer. 
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1  mio  »  a  precaaUon  to  be  Uken  in  opening  the  door  of  a  raatler  wheo  weal  i»  tobM- 
inr  in  it,  which  ought  nefer  t*  be  neglieted  i  that  is,  to  opeo  the  eteMD  tube  and  opening* 
forhot  sir  for  about  a  minute,  or  while  a  perwn  can  count  fortj  or  fitty,  before  the  dooi 
of  the  Tosater  be  tiirown  open.  This  will  drive  away  thp  ateam  and  rapooi  of  the  roaster 
which  otherwiae  would  not  faU  lo  come  into  the  room.       ,  ,       .   ,     . 

Aa  it  wiU  aomelimea  happen  that  the  meat  will  be  done  before  il  >a  tiBie  to  send  it  u^ 
to  table,  it  may  be  either  taken  out  of  the  roaaler  and  put  into  a  hot  closet,  which  may 
be  situated  over  il,  and  heated  by  the  amoke  from  the  latter,  or  it  may  remain  in  the 
roaster  till  it  is  wanted,  by  a  particular  management.  For  this  purpose,  the  roaster  must 
be  cooled  a  little,  otherwise  the  meat  will  be  overdone ;  and  this  cooling  may  be  effect- 
ed by  ahotling  the  register  of  the  ash-pit;  neit,  opening  the  fire-place  door  and  the 
damper  in  the  chimney ;  (hen  taking  out  the  fire,  or  coTering  ii  up  with  cold  ashes ;  and, 
laally,  opening  the  damper  in  the  steam  tube,  and  openings  for  the  admission  of  air  into 
the  rOBSCCT.  By  these  means  the  heat  will  soon  he  driTen  up  the  chimney,  and  moder- 
ated till  the  interior  of  the  roaster  is  cool  enough ;  and  then  the  meat  may  be  put  into 
it,  and  all  the  doora  shut. 

46B2.  Il  it  neaitary  Uiai  the  p-fclaci  door  of  a  roailer  or  oren  ikaitld  fii  veil ;  other- 
wise the  air  that  enters  will  probably  paaa  over  the  Sre,  instead  of  through  it,  and  thni  * 
carry  off  into  the  chimney  part  of  the  heat  of  tbe  fire,  and,  infect,  act  in  cooling  the  ap- 
uaraiua.  A  single  door  of  iron  wUl  let  the  heat  come  tfaroogh  it,  and  the  OTcn  will  jiol 
be  so  well  heated.  The  door  should  be  of  some  non-eoodueting  material ;  either  hned 
with  fire-Bione,  or  it  may  consist  of  tva  platen  of  iron,  with  a  space  between  to  contain 
confined  air.  Some  have  employed  doable  doors,  kept  an  inch  or  two  apart,  bnt  so  fixed 
together  as  lo  open  at  once. 

4663.  A  wut^oi  i^Timtmg  ly  m 

Gas,"  Chap.  HI.,  Sect.  X 

4004.  Tit  aiU-hwm  Dutch  men.  Jig.  940,  is  an  extremely  useful  apparaluB  for  the 

kitchen  of  a  small  liunily.    Its  principle  is  the  heat  obtained 

by  a  strong  reflection  from  the  inside,  when  the  ores  is 

placed  upon  a  stand  close  to  the  Are.     It  is  osiiaUy  made 

jL  with  alittle  dripping-pan  in  ihBbotto«i,andithaBBahelfin 

R  the  middle  to  place  anything  up-  fb.  Ml. 

y  on  that  requires  to  be  warmed  oi 

I  brownedj  a  small  piece  of  meal, 

R  or  a  bird,  may  be  rotst^  by  rs- 

N  moring  tiiie  ahelf,  and  auspend- 

iDg  ttH  article  by  one  of  the  i 
H  hocks,  which  are  made  t-  • — 
,  lae  the  different  si 
the  meat. 
4665.  Tlu  Ytritkirt 
beicE  higher  in  proportic 
room  for  anythuig  ■"" 
in  the  handle,  the  meat 

or  nearer  to  it.    There 

cess  to  the  meat.    The  shelf  is  only  placed 

""         as       n(.e«.  ^^^    y^  AmerKnn  oven,  fig.  643,  fs  an  improYement 

(T!?l__==— --th   on  the  Dutch.     By  means  of  a  bottom  Hlanting  upward, 

■=^---  '       j^j  (Jig  top  ilaniing  downward,  the  reflection  of  heat 

la  still  stronger.  In  this  case,  the  meat,  or  other  article, 
is  laid  in  an  iron  tray,  a,  which  is  mo»eabfe,  and  may  bo, 
lifted  out  by  two  handles,  the  top  moving  back  on  hinges ; 
beneath  the  false  bottom  ia  a  place  for  wanning  platea. 
This  apparatus  is  coming  much  into  nse,  being  found 
extremely  convenient  for  roasling  and  baking  bread, 
cakes,  Ac.  h-  gu 

4667.  A  tin  taatter. 
Jig.  648,  placed  upon  a 
■tand  of  Btrong  wire  that  hooks  on  the  bare  of  a  grate, 
and  made  either  loose,  or  to  slide  backward  and  for- 
ward on  the  stan4  is  an  apparatus  extremely  UBeful, 
and  which  may  be  purchased  for  eigbtpence ;  not  only 
may  cheese  or  bread  be  toasted,  but  amuiton  chop  may 
be  dressed  aa  well  by  ibis  as  by  more  expensive  appa- 
ratns. 

4B68.  A  vm  consmml  opparolu*  for  Imuting  bread  ,    ,      , 

and  BttiiiM  is  repreaonted  Id  fig'  "*■     !t  ia  made  of  tin  plate,  and  placed  a 
befbts  a  clear  Sre. 
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4869.  Chees$  toasters  ve  represented  in^.  646  and^.  646 ;  in  the  first  there  is  oaif 
9oe  iruj  for  the  cheese ;  in  the  second  tber^  are  six  smiedl  trays. 


Fig.9i5, 


c    ■■Te 


SbCT.    III. — APPARATUS  FOE  BBOILIITO. 

4b70.  The  common  gridiron  for  broiling  is  too  well  known  to  require  any  description. 
In  broiling  chops  and  other  fat  meat,  the  flaring  made  by  the  melting  fat  going  into  the 
fire  is  very  inconvenient ;  and  to  prevent  this,  some  gridirons  have  grooves  in  the  bars, 
by  which,  when  the  apparatus  is  placed  a  little  slanting,  the  liquid  fat  flows  down  into  a 
trough  at  the  bottom.  These  may  be  seen  in  daily  use  in  some  of  the  chop-houses  near 
the  Royal  Exchange ;  but  except  these  grooves  are  kept  extremely  clean,  the  fat  is  liable 
to  be  burned,  and  to  communicate  a  flavour  similar  to  that  from  a  frying-pan.  Round 
bars  are  easier  to  keep  clean  than  square  ones ;  and  when  the  gridiron  is  kept  upon  the 
slant,  with  care  and  atttention,  little  fat  will  fall  into  the  fire. 
4571.  A  broiling  stove  {fig.  647),  made  by  Mr.  Jeakes,  Great  Russell-street,  I«ondon, 

is  a  great  improvement.  One  of  the  difficulties  in  broil- 
ing is  the  keeping  the  fire  perfectly  clear,  to  prevent  the 
meat  from  bemg  spoiled  with  the  smoke ;  this  difficulty 
is  completely  obviated  in  a  very  simple  manner  by  this 
contrivance :  A  square  aperture  is  formed  in  a  plate  ol 
cast  iron,  a  b,  which  is  placed  upon  brick-work,  or  fonns 
part  of  an  iron  body ;  immediately  below  this  aperture 
a  pit  is  formed  in  the  brick-work,  or  the  iron,  for  the 
fire,  having  a  fiue  leading  from  it,  at  first  horizontally 
and  then  upward,  terminating  in  the  flue  of  the  chim* 
ney.  Sliding  doors,  c  c,  are  luewise  provided  in  front, 
opening  into  the  fire-place.  When  these  doors  are 
shut,  and  coals  or  coke  are  lighted  in  this  pit,  or  fire- 
place, the  air  will  draw  downward^  to  fe^  the  fire, 
through  the  aperture  in  the  large  plate,  the  cover  being 
removed,  and  when  the  fire  bums  well,  no  smoke  will 
ascend  through  the  square  opening  just  mentioned ; 
there  is,  therefore,  an  -extremely  clear  fire  to  broil  over. 
To  support  the  gridiron  at  any  height,  two  uprijarhts  are 
placed  in  the  iron  plate,  with  holes,  into  which  pro- 
jecting points  in  the  gridiron  are  inserted. 

When  the  fire  has  burned  up  sufficiently  clear,  and  broiling  commences,  the  sliding 
doors,  c  c,  are  opened  a  little,  generally  less  than  is  represented  in  the  wood-cut,  which, 
admitting  air  to  the  fire  in  another  direction,  in  some  degree  checks  the  draught  down- 
ward, and  therefore  moderates  the  heat.  There  is  also  a  damper  in  the  perpendicular 
flue,  within  reach,  by  which  the  cook  can  regulate  the  draught,  and,  of  course,  the  fierce- 
ness of  the  fire. 

In  the  wood-cut,  the  apertures  on  the  iron  plate  are  represented  closed  by  two  squares, 
one  within  the  other ;  the  inner  square  is  that  which  is  taken  out  when  broiling  is  requi- 
red ;  the  larger  one  is  only  taken  out  when  cleaning  or  repairs  are  required.  Within 
the  smallest  square  is  a  circular  aperture,  filled,  when  not  wanted,  by  an  iron  disk,  as 
represented  in  the  cut.  This  last  circular  aperture,  when  open,  is  generally  found  suffi- 
cient, as  the  heat  sent  out  is  intense,  and  spreads  considerably.    When  broiling  is  not 

wanted,  the  whole  of  the  apertures  on  the 
top  are  closed,  as  shown  in  the  wood- 
cut ;  and  the  apparatus  then  serves  for  a 
hot  plate. 

Lately  an  improveiQent  has  been  made 
in  this  excellent  broiling  apparatus.  In- 
stead of  the  standards  being  fixed  to  the 
hot  plate,  they  are  united  by  an  arch,  as  in 
fig.  648  ;  and  the  lower  part  being  bent  to 
a  right  angle,  they  stand  loose  by  their 
weight  alone,  at  the  pro{\er  place,  and  may 
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be  remoTed  when  broiling  is  not  reqaired,  and  the  hot  plate  ilone  ia  wanted  for  boiling  or 
stewing.   The  best  method  for  using  this  apparatus  is  the  following : 

Instead  of  keeping  the  gridiron  horizontal,  which  occasions  mach  of  the  fat  to  fall 
upon  the  iron,  the  gridiron  should  be  kept  slanting,  as  in  fig,  648,  by  which  the  fat  runs 
down  the  bars  into  ladles  placed  to  receive  it ;  a  trough  was  used  at  first ;  but  the  cook 
at  the  City  Club  found  ladles  more  convenient.  We  mention  this  the  more  particularly, 
because  intelligent  cooks  are  extremely  capable  of  making  improvements,  when  not 
bigoted,  as  they  too  often  are,  to  their  own  practices.  There  is  another  advantage  gain- 
ed by  this  arrangement,  which  is,  that  when  meat  is  on  the  gridiron,  it  serves  to  keep 
much  of  the  heat  from  the  face  of  the  cook.  From  having  examined  the  process  of 
broiling  by  this  apparatus,  we  cannot  too  strongly  recommend  it  for  the  cleanness,  facil- 
ity, and  expedition  with  which  the  process  can  be  performed,  as  well  as  the  great  con- 
venience to  the  cooks.  When  broiling  is  not  wanted,  a  sauce-pan  may  be  kept  boiling 
over  this  circular  aperture ;  of  course,  it  must  be  supported  upon  a  little  trivet  to  let  tiie 
air  get  down,  and  the  bottom  of  the  sauce-pan  not  be  allowed  to  cover  up  the  whole 
aperture.  We  think  it  proper,  likewise,  to  mention  that,  to  ensure  the  right  performance 
of  this  useful  apparatus  for  broiling,  it  is  by  far  the  most  advisable  to  procure  it  from 
the  original  inventor,  Mr.  Jeakes. 

It  is  observed  by  Mistress  Meg  t)ods  that  "  broiling  is  the  most  difficult  manual  office 
the  common  cook  has  to  perform,  and  that  which  requires  the  most  unremitting  atten- 
tion. She  may  turn  her  back  upon  the  stew-pan  or  the  spit ;  but  the  gridiron  can  never 
be  left  with  impunity."  Jeakes's  apparatus  certainly  enables  her  to  attend  to  this  oper- 
ation more  closely  than  any  other,  since  she  is  less  incommoded  by  the  heat  of  the  fire. 
We  have  represented  this  broiling-stove  by  itself,  because  it  may  be  so  executed,  and 
is  sometimes  done  so  ;  but  it  is  frequently  also  made  to  form  part  of  a  larger  hot  plate, 
beneath  which  the  flame  passes,  and  on  which  various  sauce-pans  and  stew-pans  can  be 
placed ;  and  the  same  fire  is  sometimes  made  to  heat  an  oven  and  a  hot  closet. 
4572.  Fig.  649  if  a  eanfectioner^s  state  and  hot  plate  for  boiling  sugar,  in  the  estab- 
lishment of  the  well-known  Mr.  Gunter,  of  Berkeley  Square, 
and  which  he  speaks  of  as  the  best  for  the  purpose.  This 
was  put  up  by  Mr.  Jeakes,  and  the  circular  aperture  is  do- 
sed by  several  rings  of  iron  of  different  sizes,  by  which  the 
size  of  the  opening  may  be  varied,  and  adapted  to  different 
vessels.  There  is  likewise  a  narrow  chink,  or  crevice,  im- 
mediately beneath  the  top  plate,  marked  in  the  wood-cut  by 
a  black  line,  which  admits  cold  air,  and  prevents  the  plate 
from  ever  being  too  hot  for  the  sugar ;  this  chink  has  a  re- 
gister to  regulate  the  air  admitted. 

orholdiiig'aa7tiuBg'OT«rth«fireto  wmnniaMldin  theitrBVttof  LoodoB 

merely  of  a  place  of       jrVr.  6M. 
and  haTisf  a  handle,  ^;^  ^^^    ^^ 
fonoMd  by  binding  the  two  enda  with  tone  wire  or  a  etrip  of  tin^    There  are  no  feet ;  bat  its  iPli   hh  hi 
OM  ie  to  pot  between  the  bars  of  a  grate,  when  the  fire  is  low,  or  orer  the  fire.    The  siie  of 
the  gridiron  part  is  nsaallj  about  nine  inches  long,  and  six  or  seren  wide.    Some  wn  made 
with  more  and  eloser  ban. 
4974.  An  opfontms  coiZcd  a  mw  hind  of  griSnm  has  lately  appeared  in  the  shope,  and  we 

give  it,  becanae  it  may  haTO  its  use  on  pai^ 
tieolar  occasions,  withoot  prononncing  nnm 
its  general  utility.  Fig.  051  repreeents  this 
apparatos,  which  resembles  a  frying-pan  in 
shape ;  bnt  it  has  cross  partitions,  on  which 
the  meat  is  laid.    It  is  erident  that  the  broil- 

"*" ■'^       in^  is  effected  by  the  heat  radiated  from  the 

Iran.  By  this  means  the  fat  is  prerented  from  falhng  into  the  ore,  and  causing  the  flars  so 
troublesome  in  ordinary  broiling.  A  hint  may  be  taken  from  this  for  improTing  the  traTeller's 
frying-pan,  or,  rather,  for  conTSTting  it  into  a  gridinm. 

4575.  PerfodicuUat  gridirons,  made  of  a  etrong  kind  of  wire,  and  double,  so  as  to  enclose  the  meat  to  be 
dressed,  are  sometimee  conTonient ;  they  hang  before  the  fire,  and  the  meat  is  turned  merely  br  tdrning  the 


457i.  A  amiMmput'whut  for  ^  ... 

for  a  penny ;  and  m  interesting  from  its  extreme  simplicity.    It  oaasists 
lion,  whicn  has  been  cut  an  eighth  of  an  inch  square,  bent  as  in  fig.  050,  i 


JV-MI. 


n 


Fig.eM. 


implement ;  but  though  this  is  strongly  recommended  t^  Dr.  E^tcbener. 
on  account  <rf  the  smoke  being  quite  aroided,  the  meat  u  rather  roasted 
than  broiled.    They  may,  howerer,  also  be  used  horiaontally,  without 

fire,  and  the  turning  ia  then  performed  with 


than  broiieo.  ipey  may, 
the  dripping  pan,  orer  the 
the  same  ncilitr. 


browned. 


4576.  Brainng  pans,  fig.  652^  are  copper  vessels  much 
used  in  French  cookery  for  performing  the  operation  term- 
ed braising.  The  lower  vessel,  whi<m  holds  the  meat,  is 
covered  by  another,  a,  that  fits  quite  close,  so  that  there 
can  be  no  evaporation ;  and  it  serves  also,  by  means  of  a 
raised  rim,  to  hold  burning  charcoal,  by  which  the  meat  is 


SKOT.   TV. — APPARATUS  FOE  FBnNO. 

4577.  The  common  frying-pan  is  too  well  known  to  require  anything  being  said  about 
it.  It  allbrds  the  readiest  mode  of  dressing  meat  on  many  occasions ;  a  few  sticks, 
4nd  a  stone  or  brick  or  two,  being  all  that  the  traveller  or  soldier  requires  or  can  pro- 
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cure  for  the  operation.  Tlie  flyuig-paii  is  made  of  vriooAt  iron,  aodia  fireqneiitlj  ti» 
ned  inside,  bat  that  is  not  necessaiy,  if  it  be  wefi  cleaned  ont  Count  Rnmford  tbsmu 
that  by  oovering  the  firying-pan  with  a  deep  ^rthen-ware  bowl,  it  may  be  converted  into 
a  vessel  for  cooking  partly  by  steam. 

4678.  The  Sautd-pan,  fig.  663,  is  a  shallow  oo|^>er  Tessel  with  two  handles,  osed  in 
Fig.  05S.  French  cookery  to  MKfer,  which  is  a  term  of  art  nearly  but  not 

qnite  analogous  to  frying;  for  in  this  (^ration  the  fillets  of 
meat  are  frequently  turned  or  tossed  over  with  great  celerity  as 
soon  as  they  are  affected  by  the  heat ;  henee  the  term  sauier^ 
**  to  jump ;"  it  is  a  mode  of  firing  with  very  great  nicety.  The 
name  is  corrupted  by  English  cooks  into  Moajf-pan.  See  explana* 
tion  of  the  terms  in  French  oookeiy,  Book  XIV.,  Chap.  I. 

SaOT.  y.—- AFPIBATUS  yOB  BAKINO. 

4679.  For  various  kinds  of  ovens,  we  refer  the  reader  to  the  deanription  of  bakers' 
ovens  under  "  Baking  Bread,"  Book  fX.,  Chap.  III.,  Sect.  IX.  Some  other  contrivances 
of  this  kind  will  here  be  noticed.  We  have  mentioned  that  ovens  are  now  very  gener- 
ally attached  to  kitchen  ranges  ;  some  of  these  perfonn  very  well,  while  others  have 
been  found  almost  useless.  They  seldom  answer  well  if  the  heat  comes  to  one  side 
only  from  the  fire ;  to  be  complete,  the  heat  should  be  made  to  pass  quite  round  the 
oven,  and  also  over  the  top.  When  a  separate  fire  is  made  below  the  oven,  there  is 
danger  lest  the  heat  on  the  bottom  should  be  too  great ;  in  that  case,  it  is  generally  ne- 
cessary to  put  a  tile  or  a  dish  with  some  sand  on  the  bottom,  to  prevent  the  bread  oi 
meat  from  being  burned. 

4680.  Porfa^09efw  are  occasionally  very  useiVil.    jP^.  664  represents  a  portable  oven 

of  sheet  iron,  of  a  convenient  form.  The  oven  itself 
is  placed  upon  a  sheet  iron  German  stove ;  and  the 
flame  and  smoke,  after  circulating  round  the  oven  be- 
tween the  double  sides,  a  and  h,  pass  off  into  the  vertl 
cal  tube,  e.  This  oven  may  also  be  used,  but  not  so 
well,  without  the  German  stove,  by  placing  it  on  the 
top  of  the  kitchen  grate. 

4681.  €hreen*8  partabk  oven  for  hakmg  WUMI  or  hrud 

is  represented  in^.  666.    A 

east  iron  pan,  a,  with  a  cover, 

but  without  a  bottom,  is  pla- 
ced upon  a  cast  iron  shelf,  b  c, 

in  an  oven  of  tin  like  the 

American  (p.  817),  having  a 

plate  of  tin  slanting  upward 

towards  the  back  from  the 

edge  of  the  bottom,  and  the 

top  of  the  oven  slanting  down- 
ward as  usual.    The  meat  or 

bread  is  put  into  the  pan,  a, 

and  the  whole  is  placed  on  a 

stand  before  a  clear  fire.  The 

reflection  of  the  heat  upward 

ftom  the  slantin^t  bottom,  and 
downward  from  the  top,  is  so  considerable,  that  it  penetrates  through  the  cast  iron  to 
the  meat  sufiloient  to  cook  it  thoroughly.  It  is  essential  to  observe  that  the  whole  in- 
side of  the  Dutch  oven  and  of  this  must  be  kept  perfectly  bright,  but  that  the  cast  iron 
pan  of  this  oven,  and  shelf  on  which  it  stands,  must  be  japanned  black,  in  order  that  they 
may  absorb  the  heat ;  if  these  were  also  of  bright  tin,  the  same  effect  would  not  be  pro- 
duced. The  shelf  Is  placed  upon  small  brackets  on  the  sides ;  and  in  order  to  take  out 
the  pan,  a,  with  the  meat,  to  examine  if  it  be  done,  a  ring,  d,  with  a  handle,  e,  is  put 
below  the  cast  iron  shelf,  by  which  the  whole  can  be  lifted  up  and  put  back  again,  if 
mors  thne  be  required.  For  bread,  a  tin  pan  receivea  the  dough,  and  is  placed  on  the 
shelf  and  covered  by  the  pan,  a.    It  is  said  that  this  oven  will  bake  rolls  for  breakfast ; 

a  seven  pound  loaf  in  the  forenoon ;  a  pis,  meat,  or  fowl  for  din- 
ner ;  cakes  for  tea ;  and  anything  else  for  supper.  It  is  durable, 
and  not  liable  to  get  out  of  order ;  it  may  be  particolariy  uaeful  to 
emigrants. 

456S.  A  j^tato  pagty  pan.  Jig.  856,  hu  been  lately  hnrvBted.    A  Ifa  vene., 
difhtljF  oonuwl,  hat  a  eorer  piereed  with  holee,  which  itope  aa  inch  and  a  half  he 
low  the  top ;  the  seat,  nropsrly  ■eaeoned,  is  put  into  the  pan  beneath  thia  eever .  In 
the  oentte  of  the  oofvr  ia  an  apeitore,  into  which  ia  ecrewed  a  ahott  tube,  that  ean 
be  closed  by  a  stopper  whieh  nta  looeely.    Potatoes  maahed  with  milk  in  the  nsval 

way  ars  hMped  np_  on  the  ooter  and  rannd  the  tvbe  as  hif  k  aa  iIn  4otted  fine,  md 

^     '   '     ■         ~  the  whole  is  pot  into  an  oven.    The  potatoes  may  serre  as  a  cnist  t»  a  pie,  an 

edker  being  nc^seesaiy,  and  the  joioe  and  mnrolir  of  the  meat  will  ascend  ptrtty  through  the  holes  «nd  enie^ 


^.659 


Fig.  696. 
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SiCT.   VI. — APFABATUS  rOR  BOIUWO. 

4b8S.  Vessels  for  boiling  food  in  ore  to  be  considered  with  reference  to  the  kind  ol 
Ibod  required  to  be  cooked,  its  quantity,  the  fuel  employed,  the  materials  of  the  Teasels, 
and  their  durability  and  price.  The  largest  kind  are  termed  boUtrM  and  kettles ;  the  small- 
er sMtee^pama  »*  those  in  Britain  are  always  made  of  metal.  BoiUvM  on  a  large  ecaU  for 
pablic  establishmeatB  are  sometimes  made  of  copper,  and  set  in  brick-work  like  washing 
eoppers ;  and  occasionally  they  are  made  square,  which  form  has  some  advantages  in 
the  setting  with  briek-work,  and  the  economy  of  fuel.  Count  Rumford  adTocated  the 
propriety  of  having  all  boilere  to  fit  into  closed  fire-|riaces ;  but  this  demands  that  kitch- 
ens should  be  oonstrueted  purposely.  With  respect  to  the  properties  of  the  seyeral  ma^ 
terials  of  which  kitchen  utensils  are  made,  we  refer  the  reader  to  Book  V.,  Chap.  Y., 
«« Katerials  of  Fumituie." 

4664.  BaiUra  90  small  as  to  be  portable  were  formerly  always  suspended  over  the  fire, 
or  made  to  stand  upon  feet,  or  upon  a  trivet ;  but  the  waste  of  fuel  by  this  mode  is  im- 
mense. Fig.  667  represents  a  pot,  m  kettle,  of  cast  iron  made  at  Carron,  and  generaUi 
used  in  the  north  of  Scotland  for  making  broth,  but  in  London  used  chiefly  for  boiling 
pitdi.  Where  torf  is  the  fud,  it  either  stands  upon  the  ground,  having  the  burning  fiiM 
heaped  up  around  it,  or  is  hung  up  by  a  chain  and  books  that  dasp  into  the  ears  of  the 
pot ;  the  pots  are  not  tinned,  yet  are  perfectly  dean  and  wholesome.  In  some  plaees 
the  pot  has  an  iron  lid,  by  which  it  forms  an  oven ;  the  lid  is  put  on  the  ground,  with  the 
meat,  bread,  or  pie  on  it ;  this  is  covered  by  the  pot  inverted,  and  live  coals  of  turf 
heaped  over  it. 

468ft.  Kitehsn  bsilerSf  or  kettles,  Jig.  666,  are  large  vessels  of  tin,  copper,  or  east  iron 
lor  boiling  joints  of  meat,  soup,  or  only  water ;  they  may  be  romid,  bnt  are  usually  oval, 
with  two  handles. 


Fig.m. 


JV*<M. 
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4686.  Tea  boUsrs^fig,  669,  are  made  of  cast  iron,  and  hold  two  or  three  gallons  of 
water  wanted  for  tea ;  they  ^re  detached  Teasels,  and,  being  boiled  over  the  fire  in  the 
range,  are  k^  hot  upon  the  hob  (  they  have  a  cock  to  draw  ofifthe  water. 

4687.  FUh  kuUeSiJig.  660,  are  of  an  oblong  form,  having  two  handles,  and  have  a 


nioveable  bottom  pierced  fiill  of  holes,  on  which  the  fish  is  laid,  and  on  which  it  may  be 
raised  out  of  the  water  by  means  of  two  long  handles,  to  preyent  its  beifig  liable  to  be 
Innoken,  as  it  wodd  be  when  cooked  in  a  common  sauce-pan.  A  smaller  kind,  jig.  661, 
\b  called  a  maekerd  kettle. 

4688.  Samet'pasu  are  the  smaller  round  vessels  for  boiling,  made  with  a  single  handle. 
In,  Britain  these  are  made  of  various  materials,  copper,  sheet  iron,  cast  iron,  and  tin 
plate ;  the  most  oornmon  are  those  of  tin  plate,  that  is,  sheet  iron  tinned.  In  treating 
of  the  materials  of  furniture,  Book  V.,  we  explained,  under  «*Iron"  and  "Tin,"  the  na- 
ture of  tin  plate ;  but  it  is  necessary  here  to  repeat  that  many  persons  are  in  error  re- 
specting this  substance.  From  nothing  being  Tisible  on  the  surface  but  the  metal  tin, 
the  iron  being  entirely  covered,  many  persons  iouigine  that  these  tin  sauce-pans  are  made 
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wholljorthe  metal  tin,  tindnot  oriroti;  in  fact,  that  those  wbieh  are  nsuaUy  raid  to  b0 
of  ilock  tin  are  made  of  tin  alone ;  hut  the  truth  is,  that  hoth  cummon  and  block  tin  are 
merely  iron  plate  coated  on  both  aides  with  tin.  The  ussof  thos  coating  sheets  of  tton 
iron  with  tin  is  this :  iron  alone  soon  rusts  when  exposed  to  the  air  and  damp ;  bat  a* 
tin  is,  furtunate[j,  a  metal  that  does  not  nist  in  the  air,  the  iron  is  [dated  with  ii  to  do- 
fend  it.  Any  ona  may  easily  oonTince  himseir  of  the  nature  of  tin  plate  by  scrapin* 
oiTwith  a  knife  the  tin  from  a  piece  of  a  sauce-pan  ;  it  will  be  found  that  the  tin  itself 
is  »o(l,  and  can  be  easily  cat  or  scratched,  vhich  is  not  the  c»»e  with  iron ;  and  if  the 
•pot  so  scraped  be  exposed  to  damp  air,  it  will  soon  become  covered  with  rust,  whiie 
the  part  that  remains  tianed  will  not ;  also,  if  the  edge  of  a  fresh-cut  piece  of  tin  plats 
be  examined  with  a  magnifier,  the  difference  between  the  iroa  in  the  centre  and  the  tin 
CD  each  side  will  be  easily  recognised.  What  ia  usually  called  block  tin  is  merelj  s 
superior  kind  of  tin  plate.  This  usefal  information  being  gained,  which,  tboogh  familial 
to  many,  is  far  fmn  being  so  to  ail,  the  precaatione  necessary  for  preserring  tin  saoce- 
pans  will  be  more  easily  comprehended ;  for  whatever  wears  off  the  tio  from  the  itod 
exposes  the  tatter  to  rust,  and  this  In  a  short  lime  corrodes,  or,  as  it  is  called,  taU  the 
iron  into  holes ;  whereas,  if  the  tin  be  protected,  the  SBac«-pan  ma;  last  for  a  very  long 
time.  (See  farther  observations  on  tin  piste  under  "  Material!  ofFDmitaic,"  Book  V.] 
One  of  Ute  principal  caoses  of  the  destruction  of  tin  aauce-pana  is  what  is  termed  hunt- 
i)ig  in  the  inside,  an  ed^t  which  is  seldom  onderstood.  Thia  ao-oalled  burning  is 
caused  by  sulKring  the  sauce-pan  to  remain  on  the  fire  with  too  litUe  liquid,  or  permit- 
ting some  substance  to  attach  itself  to  the  bottom  through  neglect  in  stirring,  in  conse- 
quence of  which  the  metal  becomes  much  more  heated  in  that  part,  and  the  tin  itself  is 
ftised  and  separated  fhim  the  iron ;  this  may  be  perceived  to  have  been  the  case  by  tbs 
ridges  and  drops  of  pure  tin  that  will  then  be  seen  collected  on  the  inside.  The  iroo, 
being  thus  exposed,  appears  black,  and  soon  oxidates  or  rasts,  which  explains  the  io- 
dorrect  eipreeaioa  tninied.  There  is  no  remedy  for  this  accident  or  neglect  after  it  has 
occurred,  since  the  tin  cannot  he  put  on  again,  and  a  aauce-pan  so  treated  must,  of 
course,  very  soon  wear  out.  Tin  sauce-pans  likewise  require  lo  be  dried  with  great 
care  when  they  are  put  away,  as  every  good  cook  knows;  because  although,  as  we 
staled,  tin  itself  ia  not  liable  lo  rust,  yet,  in  the  manufacture  of  tin  plate,  the  iron  is 
seldom  or  ever  so  completely  covered  but  that  there  are  little  places,  even  so  small  a* 
a  pin's  point,  that  have  escaped  the  coating,  and  in  these  minute  spots  the  iron  is  liable 
to  be  attacked  by  rust. 

From  this  description  of  the  tin  plate  of  which  sance-pans  are  made,  it  will  readily 
suggest  itself  to  every  one  that  it  must  be  improper  to  scour  them  oHen  with  sand,  or 
any  coarse  gritty  powder,  since  this  must  necessarily  cover  the  tin  with  scratches,  and 
soon  wear  it  off  The  tin  should  be  cleaned  bright  when  neoesaaiy,  by  something  soft, 
as  soft  Batb  bnck  ;  but  even  this  as  seldom  as  possible  :  they  should  he  washed  out 
immediately  after  beiog  used,  and  the  grease  removed  by  hot  water,  end  sometimes, 
perhaps,  by  the  use  of  a  kttle  soda  or  potash ;  after  which  they  should  be  thoroughly 
wiped  and  dried,  and  kept  in  a  dry  place.  The 
*  French  cooks  wash  out  their  stew-pans  with  a 
lye  made  with  wood  ashes,  which  contains  some 
of  the  alkali  potash :  this  they  call  letiine. 

The  handles  of  common  tin  sauce-pans,^,  tet, 
are  made  of  a  piece  of  tin  rolled  round  into  a 
conical  form ;  but  this,  being  fixed  on  wiih  soft 
solder,  is  apt  to  come  off  if  the  fiame  is  snflered 
to  come  to  it.  Sauce-pans  are  made  of  varioua 
sizes,  from  liolding  half  a  pint  to  several  quarts. 
When  they  are  very  large,  they  have  generally 
an  additional  handle,  such  as  those  represented 


It  be  made  to  preject  beyond  the  sauce-pElD  itself,  though 
this  might  seem  to  form  a  protection  against  anything  getting 
in ;  but  it  occasions  an  inconvenience,  that  it  draws  the  smoks 
,0  the  vessel.     The  lid  and  sauce-iian  should  be  precisely  ol 
B  same  diameter.    The  covers  are  seldom  made  douUe ;  but 
..  is  very  advantageous  for  them  to  be  so,  on  account  of  their 
confining  the  heal  much  better.     Count  Rumford  recommend- 
ed that  they  should  be  of  a  conical  form,  as  a,  fig.  663,  with  a 
•pace  for  confined  air  between  the  boriEontalaad  inclined  pUte, 
a  tube  through  the  centre  to  let  out  the  steam,  to  which  a  stopple  and  chain  mutt 
FU.  SH.  be  adapted,  the  handle  being  placed  as  io  the  cut  a  j  s  belter  form 

^^_^;;3,^  might  be  as  i.  The  suggestion  is  exceUent.  but  it  does  not  appear 
(<T5=:=^^J'~^  '°  **  sdopted.  One  of  the  best  covers  for  confining  heat,  where  a* 
W;^  _  _-^  perior  neatness  is  not  a  primary  object,  ia  wood,  or  wood  lined  with 
^^==^=^  tin,;i^.  664,  as  being  a  non-conductor ;  these  are  often  used  where 
east  iron  kettles  are  employed. 
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Fig.  665. 


4589.  Copper  sauce-patu  are  generally  of  the  form  of  j^.  665.  These  are  much  more 
iarahle  than  tin  plate,  but  likewise  much  more 
expensiTe  at  first.  It  is  essential  that  they  should 
be  kept  well  tinned  in  the  insido.  Sauce-pans 
are  likewise  made  of  the  same  form  of  sheet  iron, 
japanned  black  on  the  outside,  and  tinned  within. 
These  are  much  stronger  than  those  of  tin  plate, 
but  do  not  last  so  long  as  those  of  copper.  Some 
cooks  have  a  great  prejudice  against  them,  and 
pretend  that  iron  sauce-pans  will  turn  black  what- 
oTel*  is  cooked  in  them  ;  but  this  opinion  is  evi- 
dently erroneous,  provided  the  cast  iron  is  kept 
tinned,  or  even  well  cleaned ;  and,  as  we  have 
shown,  the  iron  is  not  at  all  prejudicial  to  health,  should  the  tin  wear  off.  The  differ* 
ence  between  the  two  appears  chiefly  to  be  matter  of  calculation  as  to  expense ;  for 
the  copper  will  not  only  last  longer,  but  will  sell  for  something  after  it  is  worn  out, 
which  the  iron  will  not.  It  is  said,  also,  that  iron  sauce-pans  require  tinning  oflener  than 
copper. 

Cast  iron  sauce-panSf  Jig.  666,  though  heavier  than  tin,  are  now  made  so  light  that, 
when  small,  they  are  nearly  as  manageable,  and  with  ^-^  k^  ^. 
care  win  last  a  lifetime.  These  are  coming  very  gen-  -Jf-^a^  'V* 
erally  into  use ;  they  are  usoaUy  tinned  inside,  but  if  not, 
or  should  the  tinning  wear  off,  it  is  of  little  consequence, 
as  they  are  perfectly  wholesome  without  it,  and  are  very 
little  liable  to  rust.  The  handles  are  made  of  a  piece  of  i 
wrought  iron  rolled  up  hollow,  and  riveted  on ;  as  also  \ 
the  handle  of  the  lid.  They  are  often  fitted  up  with  a 
steamer  on  the  top.  The  outside  is  japanned  black.  It  is  to  be  remembered,  that 
though  they  are  very  strong  if  carefully  handled,  yet  they  are  brittle,  and  will  crack  if 
cold  water  be  thrown  upon  them  when  they  are  hot. 

Count  Rumford  suggested  the  expediency  of  lining  small  copper  sauce-pans  through- 
out with  a  thin  sheet  of  another  metal,  and  observes  that  the  cost  would  not  be  great, 
even  if  that  lining  was  made  of  silver,  which  would  form  a  cheap  and  elegant  utensil. 

4590.  Lining  the  inside  of  sauce-pans  voith  silver  is  now  effected  at  a  cheap  rate  by  the 
electrotype  process.  This  will  have  one  advantage,  that  the  silver  will  not  melt  like  the 
tin,  and,  consequently,  the  accident  to  the  sauce-pan,  called  "  burning,'*  will  be  avoided ; 
but  it  has  been  shown  that  tin  is  suflSciently  wholesome ;  and  it  is  evident  that  silvering, 
being  very  expensive,  is  not  likely  to  be  used  generally. 

Attempts  had  been  made  in  Germany,  about  forty  years  ago,  to  improve  cooking  ves- 
sels made  of  cast  iron,  by  covering  the  lliside  with  a  white  enamel,  or  glaze,  but  this  was 
liable  to  the  objection  that  the  glaze  was  apt  to  crack  and  fly  off,  from  the  unequal  ex- 
pansion of  it  and  the  iron.  This  practice  has  lately  been  imitated  in  this  country,  and, 
we  believe,  with  better  success.  Sauce-pans  and  frying-pans  with  the  inside  enamelled 
appear  now  commonly  in  the  shops ;  but  before  recommending  them,  we  must  wait  for 
the  experience  of  cooks ;  and  we  do  not  know  whether  lead  is  employed  in  the  glaze. 

4591.  In  ancient  times,  the  arts  of  rolling  out  copper  into  sheets,  and  that  of  tinning  as 
practised  at  present,  were  not  known  ;  and  as  copper  cannot  be  cast,  tin  or  zinc  were 
added  to  it  to  render  it  fusible,  which  constitutes  bell-metal  and  brass.  Sauce-pans  were 
then  made  of  the  latter  alloy,  which  is  less  oxidable  than  copper  alone ;  vessels  of  brass 
formed  the  great  ornaments  of  old  kitchens,  and  from  their  rich  colour  were  favourite  ob- 
jects in  the  pictures  of  the  Dutch  painters.  Brass  is  at  present  little  used  in  our  kitch- 
ens, except  for  skillets,  small  sauce-pans  used  for  boiling  milk  and  starch,  being,  it  is  said, 
less  apt  to  bum  to  than  copper. 

4592.  Strong  iron  hcilers,  called  digesters,  are  often  used  in  making  soups.  They  havo 
A  lid  that  screws  down  tight,  so  as  to  confine  all  the  steam ;  and  by  this  means  the  wa- 
ter may  be  heated  several  degrees  above  the  boiling  point.  These  boilers  were  first  in- 
vented by  Papin ;  if  they  are  sufficiently  strong,  the  water  may  be  heated  to  a  very  high 
degree,  but  as  there  is  considerable  danger  of  their  bursting  with  an  explosion,  if  the 
force  of  the  steam  should  at  last  exceed  the  strength  of  the  vessel,  a  safety-valve  is  now 
placed  in  the  lid,  by  which  accidents  of  this  kind  are  avoided ;  likewise,  the  beat  of  tho 
steam  can  be  regulated  by  putting  more  or  less  on  the  valve.  By  means  of  these,  not 
only  can  meat  be  entirely  dissolved,  but  even  bones,  if  ground  to  powder,  may  have  the 
whole  of  the  gelatin  extracted,  leaving  the  earthy  part.  However,  if  they  are  unskil* 
lollv  managed,  the  earthy  salts  of  the  bones  are  apt  to  get  mixed  with  the  liquor,  and 
maxe  it  both  disagreeable  and  unwholesome.  They  are  now  seldom  used  for  this  pur- 
pose, but  may  be  advantageously  employed  in  making  economical  soups. 

4593.  Every  person  conversant  with  the  most  ordinary  culinary  operations  has  no- 
tice.l  how  often  liquids,  especially  milk,  are  spoiled  by  what  is  called  burning  to.  To  pre- 
vent this  evil.  Count  Romford  recommended  double  bottoms  to  all  boilers  and  sauce-pani 
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used  in  cooking.  Tbe  heat,  be  obaerrea,  ia  8o  much  obstructed  in  its  passage  throqgb 
a  thin  sheet  of  air,  which,  notwithstanding  all  the  care  that  may  be  taken  to  bring  the 
two  bottoms  into  contact,  will  stHl  remain  between  them,  that  the  upper  bottom  has  not 
time  to  give  its  heat  as  it  receiyes  it  to  the  fluid  in  the  boiler,  and,  consequently,  it 
never  acquires  a  degree  of  heat  sufficient  for  burning  anything  that  may  be  upon  it. 

4694.  The  effect^/  burning  to  w  effectually  prevtntM  by  the  apparatut  caUed  by  the  Frenck 
*<  Bain  Mariey"  wh'ich  will  be  shown  among  the  Tcssels  for  stewing.  We  must  observe 
that  this  **  burning  to'*  is  not  the  same  accident  as  that  of  burning,  as  it  is  called,  of  tho 
sauce-^ans  mentioned  above.  The  first  is  tbe  baming  of  the  food,  the  latter  the  injury 
to  Che  sauce-pan  itself. 

4595.  Presertin^-pans  are  for  boiling  sugar  and  sirups ;  they  are  usually  of  copper. 
fig,  667,  and  require  a  well-regulated  heat,  for  which  the  charcoal  stoves  and  hot  fdatea 
are  convenient.  Steam  has  been  employed  for  preserving-pans ;  and  it  has  this  Mvan- 
tage,  that  the  sugar  is  never  exposed  to  a  heat  above  212°,  and,  therefore,  oan  never  bo 
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Darned.  ,  For  this  purpose,  the  bottom  must  be  double,  as  in  fg.  668,  and  the  afteam  n 
admitted  between  by  a  pipe,  while  the  condensed  water  runs  off  by  a  small  pipe  from 
the  bottom.    They  may  be  made  to  be  detached  from  the  tube  when  required. 

Sect.  VII. — apfabatub  jo^  stbwino. 

4696.  Stewing  requiring  a  more  gentle  and  equal  heat  than  boiling,  cannot  be  efieded 

so  well  over  an  open  coal  fire.    The  only  usual  method  in  this  country  formerly  was  by 

means  of  stewing  hearths,  or  stewing  stones^  which  are  still  employed,  and  almost  oni- 

Tersallv  by  French  cooks. 

4597.  Slewing  stoves  are  small  pits,  a,  a,  a,  Jig,  669,  formed  in  a  mass  of  brick-work, 

5,  e.  These  pits  are  from  six  to  twelve  inches  square,  and 
four  inches  or  more  in  depth :  they  have  an  iron  grate  at 
the  bottom,  and  below  that  is  the  ash-pit  supplied  with  air 
by  an  aperture  in  front.  Charcoal  is  always  boraed  in 
them,  and  as  this  gives  no  smdce,  no  fine  is  made.  The 
stew-pans  are  placed  oyer  the  fire  in  these  pits  on  tripods 
or  bars  of  iron.  The  front  is  best  made  of  neat  brick- 
work, but  some  prefer  making  this  of  iron,  which  lasts 
^'  ^^*  loiijger,  and  is  less  apt  to  get  out  of  order.    The  top  also, 

which  is  sometimes  covered  with  paving  tiles,  is  best  made  of  east  iron.  The  pits 
themselTcs  ought  to  be  lined  with  fire  bricks,  with  an  iron  rim  around  them,  or  an  in- 
side lining,  or  a  box  made  of  cast  iron.  The  aperture  in  front,  d,  e,  may  be  either  left 
open,  or  partly  filled  up  with  a  drawer,  /,  to  hold  charcoal,  and  another  smaller  one  of 
iron,  g,  to  receive  the  ashes,  a  space,  A,  being  stiU  left  open  for  the  di aught.  This  kind 
of  stewing  stove  is  found  very  convenient,  and  may  be  fitted  up  in  any  plaoe  at  a  small 
expense.  The  only  objection  that  appears  to  it  is,  that  it  produces  a  great  deal  of  un- 
wholesome gas  bv  the  combustion  or  the  charcoal,  which  is  extremely  injurious  to  the 
health  of  the  cooks.  Instead  of  the  situation  at  the  side  of  the  chimney,  some  cooks 
prefer  haTing  the  stewing  stoves  placed  on  the  window  side  of  the  kitchen,  for  the  ben* 
efit  of  a  full  light.  These  stewing  stoves  are  less  employed  in  London  kitchens  on  a 
large  scale  than  they  were  formerly,  being,  in  a  great  measure,  superseded  by  the  hot 
plates  to  be  described  afterward ;  but  the  best  cooks  consider  them  as  superior  to  the 
latter,  the  heat  being  more  mild  and  more  easily  regulated ;  accordingly,  sometimes 
some  of  each  kind  are  placed  in  the  kitchen.  To  cariT  ofi^  the  vapours  of  the  charcoal, 
it  wouM  not  be  difficult,  in  many  situations,  to  have  a  hood  constructed  over  the  stoves 
with  a  flue  at  the  top  leading  into  a  fire-flue,  or  through  the  wall,  to  the  outside  of  the 
kitchen. 

4698.  A  very  ingenious  method  of  employing  common  coal  for  stewing  stovea,  instead 
of  the  charcoal  in  common  use,  was  invented  by  Count  Rumford,  and  executed  at  Mu- 
nich, and  also  at  the  Royal  Institution,  in  1800 ;  a  great  many  of  them  were  likewise 
made  in  London  by  Tarious  tradesmen ;  but  as  they  are  not  manufactured  at  present, 
and  as  those  put  up  in  the  Royal  Institution  are  no  longer  to  be  seen  there,  we  do  not 
think  this  is  the  place  to  enter  upon  their  description ;  those  who  are  desirous  of  team- 
ing something  about  these  culinaiy  inventions,  may  consult  the  oounVs  "  Essays.'* 

4699.  The  vessels  for  stewing  in  diflfer  from  those  used  for  boiling.     The  steip-fan,  fig 


OnUNABT  AFPARAT&8. 


885 


<7llk  ia  usuaOy  naAe  of  copper,  in»te«A  of  beiqg  of  tin  like 
the  Bauce-pao,  and  they  are  len  deep.  The  handles  of  the 
cover  are  placed  as  in  the  woodKsnt. 

The  advice  to  keep  copper  stew-pans  well  tinned  on  the 
inside  cannot  be  given  too  often,  since  it  is  well  known 
that  fatal  accidents  have  happened  through  neglect  of  this 
piecautioB,  The  tinning  should  extend  about  an  inch 
and  a  half  from  the  top  downward  on  the  otttside. 

4600.  Simifftau  «t  kkewUe  made  of  ctt$t  mm;  these  answer  for  stewing  as  well  as 
those  of  copper,  and  are  much  cheaper  at  first,  though  they  do  not  look  so  handsome  in 
the  kitchen  as  copper  kept  bright.  Many  cooks  disUke  them,  and  the  same  observations 
which  we  made  en  iron  sauce-pans  apply  to  these.  A  certain  thickness  of  metal  appeals 
to  be  necesaaiy  for -stew-pans.;  for  in  a  common  tin  sauce-pan,  the  cooks  say  it  is  veij 
^Ufficntt  to  prevent  burning  to.  Stew-pens  are  made  a  Uttle  rounded  at  the  edges  of  the 
bottoms,  and  not  angular  like  tin  sauce-pans,  and  therefore  they  are  thus  more  easify 

eleaned  out.  , ..     . 

4601.  SkiekpoU2LTe  strong  kitchen  boilers  for  stewing  meat  into  gravies  and  broths 


Fig.vri, 


In  French  cookery,  Jig.  671.  They  are  generally  made  of 
copper,  but  have  late^r  been  manuAictored  of  cast  iron  ren- 
dered Bsallieable ;  these  are  blacked  outside,  well  tinned  in- 
side, and  answer  the  same  purpose  as  copper  vessels,  with 
the  advantages  of  greater  cheapness  and  wholesomeness. 
They  may  be  purchased  of  various  siaes,  price  from  lit. 
to86f. 

4608.  On  ike  Continent  eariken'tMre  veeseU  are  preferred 
lor  stewisif,  not  only  on  account  of  their  low  prices,  but  be- 
cause, being  worse  conductors  of  heat  than  metals,  they 
confine  it  better,  and  are  less  apt  to  bom  to.  Count  Kum- 
Ibid  endeavooied  to  improve  cookiBg  vessels  of  this  kind,  and  several  specimens  were 
doMsited  at  the  Royal  Institolion,  but,  from  various  causes,  they  have  never  found  their 
way  into  eomaioa  use ;  and  wO'  are  at  present  near^  destitute  of  earthen-ware  vessels 
of  the  proper  quality  for  stewing^  and  of  suob,  price  as  would  render  them  attainable  by 
the  poorer  classes. 
4608.  J%e  Bam  Marie^  or  water  Uih  (in  Latin,  balnmun  morM?),  is  an  apparatus.  Jig. 

OTs.  673,  extensively  employed  in  nice  culinary  op- 

erations, paztksidarly  by  French  cooks,  and  new 
genetaUy  by  Bnglish  cooks,  who  have  corrupted 
the  name,  oddly  enough,  into  Bambury.  It  is 
made  of  copper,  kept  nearly  full  of  water,  and 
heated  over  a  stove*  or  by  steam ;  it  is  thus  de- 
seribed  by  the  renowned  M.  Ude :  ''The  bain 
marie  is  a  flat  vessel  containing  boiling  water ; 
you  put  all  your  stew-pans  into  the  water,  and 
keep  that  water  always  very  hot,  but  it  must  not 
boiL  The  efieot  of  this  is  to  keep  every  dish  warm  without  altering  either  the  quantity 
or  quality.  When  I  had  the  honour  of  servieg  a  nobleman  in  this  country,  who  kept  a 
very  extensive  hontii^  establishment,  and  the  hour  of  dinner  was  consequently  uncer 
tain,  I  was  in  the  habit  of  using  the  ism  mane  as  a  certain  means  of  preservmg  the  fla 
vour  of  aU  my  dishes.  If  you  keep  your  sauce,  or  broth,  or  soup  by  the  fireside,  the 
soup  reduces  and  becomes  too  strong,  and  the  sance  thickens  es  well  as  reduces.  This 
is  the  best  method  of  warming  up  soups  and  similar  things. 
4604.  Hot  Ws«c#  are  a  modem  improvement  used  for  stewing  and  boUing.  The  hotplate 

is  merely  a  kirge  plate  of  cast  iron,  s,  b^M-  ^'^*  ^^  *»^^  ^^  a  raised  hearth,  and  haymg 

^^^  a  ckMed  fire  bunung  under  it,  and  traversing  in  a 

^r^Y^'    ^^'^^  serpentine  nmnner,  by  which  the  plate  is  heated 

VvHir         T)  ^    excessively,  and,  indeisd,  sometimes  ahnost  made 

X  ^ — '  \  red  hot.    Upon  this  plate  the  various  stew-pans, 

^  ^^^'^  sauosrpens,  d«j.,  are  set,  and  the  heat  is  sufilcient- 

to  keep  them  stewing  or  boiling,  a  method  which. 
is  found  very  convenient,  and  saving  a  great  deal 
of  trouble.  With  them  coal  may  be  used,  and  the 
smoke  is  carried  ofiT  by  a  flue.  They  have,  how- 
ever, the  inconvenience  of  heating  the  kitchen  too 
much,  except  some  contrivance  is  resorted  to  for 
carrying  oiOrthe  hot  air ;  but  they  have  not  the  evil 
pradnoed  by  stewmg  stoves  of  creating  the  unwholesome  charcoal  gas.  With  rospec 
to  the  heat,  it  nnst  be  observed  that  it  is  undoubtedly  mjunous  to  health,  yet  cooks  do 
not,  in  geneiti,  complain  of  this  so  much  as  we  might  suppose ;  they  say  it  is  hurtful  at 
fiiet,  but  that  in  tune  they  get  seasoned  to  it !    To  insist  upon  the  bad  eflect  ol  such 
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heat,  probably  appears  to  them  like  a  slor  upon  tbeir  profession,  as  they  imagine  oook- 
ing  and  great  heat  to  be  inseparable. 
Jedces's  broiiiog  stove  may  be  made  to  form  a  part  of  the  hot  plate.   In  the  kitchen  of 

Fig.^i.  ^he  City  Onb,  sever&l  of  these 
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broiling  stoves,  a,  b,  c,  d,  c^  f.  Jig-. 
674,  form  part  of  a  very  long  ba< 
{date,  A  B,  extending  across  one 
side  of  the  kitchen,  and  having 
these  charcoal  stewing  stoves  as  part  of  the  arrangement,  which  serves  for  broiling,  boil- 
ing, and  stewing,  with  great  convenience. 

The  hot  plate  is  best  placed  in  a  recess  like  a  large  chimney,  with  a  flue  to  carry  off 
the  heated  air,  as  in  the  kitchen  of  the  Merchant  Tailors*  Hsil,  where  advantage  baa 
been  taken  of  two  large  ancient  chimneys.  This  convenience  cannot  be  always  obtain- 
ed, except  in  the  case  of  a  new  kitchen,  where  the  architect  may  provide  for  it.  In  sooie 
places  a  hood  might  be  bronght  over  the  hot  plate  with  a  proper  contrivance  above  to 
carry  out  the  hot  air. 

Sect.  VIII. — cooxiNO  bt  steam. 

4606.  The  application  of  steam  to  the  art  of  cooking  is  a  modem  invention ;  and  an 
this  great  agent  has  been  found  extremely  convenient  in  other  arts,  it  is  here  partico- 
larly  so.  It  has  been  pretty  generally  practised  in  this  conntry  with  more  or  less  suc- 
cess for  nearly  half  a  century,  but  of  late  there  have  been  great  improvements  in  the 
modes  of  using  it  and  in  the  apparatus. 

4606.  Cooking  by  steam  is,  indeed,  one  of  the  greatest  advances  which  have  been  latdy  made 
in  the  culinary  art.  Not  only  can  steam  be  conveyed  to  any  part  of  the  kitchen  with  the 
greatest  facility,  so  as  to  be  used  where  no  fire  could  be  introduced,  and  thus  economy 
and  cleanliness  are  obtained,  but  this  mode  of  cooking  has  several  other  advantages. 
Steam  kitchens,  as  they  were  called,  have  been  sometimes  fitted  with  very  complicated 
machinery,  which  is  expensive,  and  too  much  has  often  t>een  attempted.  There  is  no 
doubt,  by  Ingenious  contrivances,  it  would  be  easy  to  show  what  steam,  as  well  as  gas» 
is  capable  of  doing ;  but  what  we  particularly  wish  is,  that  cooking  should  be  performed 
either  better  or  chey^  than  by  the  ordinary  methods.  Experiments  showing  merely  what 
it  is  possible  to  efilect  are,  however,  always  valuable,  and  ordinary  cooks  have  not  yet 
learned  to  make  all  the  use  of  steam  that  is  possible,  even  by  veiy  simile  and  easy 
methods ;  nor  can  this  be  expected,  except  they  were  better  acquainted  with  philosoph- 
ical principles.  It  is  only  from  those  who  possess  this  knowledge  that  improvementa 
in  the  use  of  steam  can  proceed ;  yet  the  few  leading  ihcts  that  are  essential  to  be  known 
are  far  from  being  above  the  attainment  of  those  who  have  most  occasion  for  then,  and 
^e  shall  endeavour  to  render  them  easy  to  be  understood. 

4607.  We  here  recommend  the  reader  who  wishes  to  understoMd  steam  to  peruse  what  we 
have  said  in  Chap.  I.,  Book  II.,  on  the  subject  of  the  boiling  of  water,  and  to  consider 
carefully  the  description  of  the  manner  in  which  water  is  converted  into  steam.  But  to 
save  a  great  deal  of  trouble,  perhaps  it  will  be  better  here  to  enumerate  the  principa. 
circumstances  respecting  steam,  at  the  risk  of  some  complaints  of  repetition. 

Water,  then,  always  becomes  converted  into  an  elastic  gas  called  steam,  when  it  is  heat- 
ed to  213°  under  the  ordinary  pressure  of  the  atmosphere.'  Steam  itself  is  perfectly 
transparent 'and  invisible  like  common  air,  and  will  remain  so  as  long  as  the  heat  of  SI 8^ 
is  kept  up ;  but  no  sooner  does  it  come  into  contact  with  any  body  colder  than  itself  than 
it  parts  with  some  of  its  heat,  and  can  no  longer  remain  in  the  state  of  steam,  but  returns 
to  that  of  water,  which,  however,  will  be  at  first  so  hot  as  to  be  nearly  boiling.  This 
return  of  steam  to  its  former  condition  is  termed  its  condensation,  and  there  are  some 
remarkable  circumstances  connected  with  it.  Steam,  we  have  said,  is  an  elastic  sub- 
'Stance- like  air,  and  may  be  considered  as  in  fact  a  kind  of  air  or  aqueous  gas,  whidi  re- 
quires to  be  kept  up  to  212°  to  be  permanent.  Now,  as  a  vessel  which  is  called  empty 
is  still  fiill  of  air,  it  is  impossible  to  put  another  kind  of  air  into  the  same  vessel  except 
the  first  be  taken  out ;  in  like  manner,  steam  cannot  be  put  into  a  vessel  except  the  com- 
mon air  be  extracted.  Steam  is  lighter  than  common  air,  and  therefore,  if  introduced 
into  a  vess^  filled  with  air,  it  will  occupy  the  upper  part  of  the  vessel,  if  there  are  open- 
ings by  which  the  common  air  can  get  away. 
To  illustrate  this  important  fact,  suppose  it  was  required  to  put  steam  into  the  space 
Fig.  675.  d  b  e,  fig.  676,  between  two  vessels  of  different  sizes,  in  order  tt 

^'  boil  the  water  in  the  inner  one.    It  would  be  impossible  to  caose 

the  steam  to  enter  al  e  except  openings  are  left  at  /,  by  which  the 
common  air  could  be  driven  out-;  but  by  degrees  the  whole  of  the 
air  would  thus  escape  by  the  pressure  of  the  steam,  which  would 
L  .then  entirely  occupy  the  space  a  be.  It  is  in  this  manner  that  wa- 
*^  ter  is  made  to  boil  in  vessels  placed  upon  wooden  tables  at  a  dis- 
tance fVom  the  fire  in  the  kitchens  of  some  of  the  London  club-houses.  Another  impor- 
tant fact  with  respect  to  steam  is,  that,  if  a  jet  of  cold  water  be  suddenly  let  into  t 
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«el  Xbm  filled  vith  •team,  the  latter  will  be  instantly  condeiMed  into  water,  which  will 
occupy  only  a  very  «siaU  space  compared  with  what  it  did  as  steam.  Now  as  the  com 
mon  air  had  been  dritunout  at  first,  when  this  condensation  takes  place  there  is  neither 
air  nor  steam  in  the  space  so  occupied,  which  will  now  be  absolutely  empty,  or,  as  it  is 
termed,  a  vaciuim.  This  vacuum  would  have  to  resist  an  immense  pressure  from  the 
surrounding  atmosphere ;  and  if  the  sides  of  the  vessel  were  not  very  strong  they  would 
give  way ;  but  steam  itself  is  able  to  resist  this  pressure  as  well  as  the  air. 

From  this  it  most  be  understood  that  steam  may  be  conveyed  in  pipes  to  any  distance, 
provided  the  heat  of  212^  can  be* sustained,  but  no  farther ;  and  that,  as  some  heat  must 
escape  in  its  course  through  a  length  of  pipe,  it  is  proper,  in  conveying  it,  to  cover  the 
pipes  with  the  worst  conductors  that  can  be  procured,  to  prevent  its  condensation. 

It  is  ohvious,  therefore,  that  as  long  as  steam  can  be  kept  from  condensing,  it  pos 
sesses  the  temperature  of  21S^,  and,  of  course,  has  heat  enough  to  effect  whatever 
process  of  cookery  boiling  water  can. 

4608.  Steam  is  applied  tn  cooking  in  a  great  variety  of  ways.  The  food  is  put  into  ves- 
sels kept  full  of  steam,  in  which  they  are  subjected  to  the  same  degree  of  heat  exactly 
as  in  boiling  water ;  or  water  itself  is  made  to  boil  by  means  of  steam,  either  by  bringing 
it  by  a  pipe  into  the  water,  or,  which  is  much  better,  by  causing  the  steam  to  surround 
a  vessel  full  of  water,  as  is  shown  ahove.  One  of  the  simplest  methods  of  employing 
steam  is  the  following : 

4609.  Sauce-paiu  and  hoiUrs  are  made  vnth  another  vessel  called  a  steamer  on  the  top. 
The  bottom  of  the  steamer  is  perforated  with  numerous  holes  to  admit  of  the  entrance 
of  the  steam  from  the  water  boiled  in  the  sauce-pan  beneath.  This  arrangement  is 
exceedingly  conrvenient  and  economical,  since  one  article  of  food  may  be  boUed  in  ths 

sauce-pan,  and  another  may  be  cooked  by  the  steam  in  the 
'v-  <»«^        upper  vessel,  without  any  additional 
expense  of  fire.    Vegetables  are  oft- 
en so  prepared,  and,  if  it  is  found 
useful,  any  number  of  steamers  may 
be  placed  over  each  other  on  the 
same  sauce-pan,  each  steamer  hav- 
ing a  perforated  bottom,    s.  Jig.  676, 
represents  a  sauce-pan  with  a  steam- 
er of  tin ;  bt  Jig.  677,  is  a  cast-iron 
•aooe-pan  with  a  tin  steamer. 
f^.  67B  represents  one  of  Ckrant  Rumford's  kitchen  boilers  with  its  steamer,  of  which 

thousands  were  formerly  made  in  London,  and  which  were 
Pig,  678.  pQ(  up  In  the  Royal  Institution,  and  are  described  in  his 
**  Essays."  a  is  a  section  of  the  boiler  with  its  steam  rim 
set  in  brick-work,  and  heated  by  its  own  little  fire  ;  6  is  the 
steamer  placed  over  the  sides,  fitting  into  the  rim  of  the 
boiler.  The  sides  of  this  steamer  are  of  doable  tin,  the 
better  to  confine  the  heat,  the  outside  being  cylindrical, 
but  the  inside  slightly  conical.     The  ^879. 

conical  cover  fits  into  the  steam  rim  of 
the  steamer.  This  steam  apparatus  is 
very  perfect  for  the  purpose  for  which 
it  is  intended,  but  is  now  no  longer 
made. 

Steam  was  much  employed  by  Goont 
Rumford  for  cooking  for  public  estab- 
lishments on  a  great  scale  with  a  view 
to  eoonomy ;  and  we  may  heredescnibe 
an  higenioos  contrivance  of  his  for  preventing  the  steam  from  es- 
carp from  the  large  boxes  of  wood  lined  with  tin  in  which  potatoes 
and  other  things  were  cooked,  st^  Jig.  679,  is  a  portion  of  the  wood- 
en oover  of  these  steam  vesseto,  and  ft  is  a  projecting  tongue  on  the  under  aide  all  round, 
that  shuts  down  into  a  cavity  uanaed  by  bending  the  tin  of  the  vessel  into  this  shape. 
The  consequence  of  this  is,  that  this  cavity  is  always  fidH  of  water  occasioned  by  some 
of  the  steam  condensing ;  and  as  the  tongue  h  comes  down  into  this  water,  no  steam 
can  escape  out  of  the  vessel  without  first  displacing  this  water,  which  steam  of  the 
ordinaiy  strength  cannot  do.  Vessels,  therefore,  ma£  with  these  steam  rims  are  steam- 
tight,  that  is,  do  not  throw  out  any  steam  into  the  apartment.  It  must  be  very  easily 
seen  how  useful  such  a  steam  rim  would  be  in  every  brewing  and  crashing  copper,  as 
weU  as  vessels  for  cooking  by  steam ;  yet  this  excellent  contrivance  appears  to  be  for« 
gotten  already. 

Although  direct  steam  may  be  employed  very  advantageously  for  cooking  meat,  fish 
and  vegetables  on  many  occasions,  yet  we  have  the  authority.of  some  of  the  best  cooka^ 
sudi  as  those  at  Buckingham  Palace,  the  Albion  Tavern,  City  Club,  &c.,  fur  saying  thai 
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nelfter  n«tftr'iii)ir-*fi8tf  iff  bo  weI1'6tt>k6d  in  steam  as  in  boiling  watirj-  Tfirjuderor 
the  meat  «re  too  niuch  dTawm  out,  and  fisb  is  rendered  less  firm  thantbj^b^Mliitg :  hams 
ibnn  an^Kcoption.  ^ Neterfheless>  althoagh  this  maybe  admitted'td^b^ahe-fact,  stfl, 
the  difltorence  is  not  so  great  that  we  should  object  to  the  use  of  sttam  when  eeoDomy 
or  gretft  >oonYeiitenice  recomm^ftds  it.  In  the  case  of  steaming  joints  t>f  meat)  althoogh- 
much «f  the  rich  inify  is  forced  t>ut  of  the  meat,  yet  it  is  all  pre8eiv«4lD«be  di8hrbe]o<ir». 
and  majr  be  retmmed  upon  the  ineat,  or  served  np  with  it. 

Fjr.'-fl8t  t«|ireMttUlh^  tcetion  bf  kicettle  made  by  Mr.  ETaas,  Fish-itreet  Hlllriii'irlriish  fiab> 
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nhair  noeas  HMtybs  cooked  b^  the  ateem  o&a>bdUer  at  <tiie<ei4e  of  tte 
'kitchen  nuom.    Thia  kettle  fita  on  the  oval  ojipaiiif-oa  the  top  o€  the  raqfa 
-boiler  at  a,  uie  dole  ahowinf  the  holea  which  edmit  of  the  ■foiwn  ■  In  thie-- 
icettle  ia  pat  an  oral  plate,  on  which  the  fiah  ta^aid ;  and  orerthut  ia  «  atatH 
ilar  plate  for  the  jMtatoea,  both  of  which  are -lifted  dot  bjr  beat  wftea  far ' 
handlea.    In  the  lid  of  the  kettle  axe  opniatia,-in  wUoh  aie  fiMed  annl^ 
tin  diahee  with  ooreia  for  melted  batter,  amcea,  Ae.    It  ia  evideitt  that 
tfada  principle  may  be  modified  in  namen>ne)inm7«,  of  which  A»8pecimea> 
may  aerre  aoffidentlj  aa  an  example. 

4610.  Meat  and  fish  may  he  boiUi  in  vatef  ^m&BMi  of- 
steam  with  great  advantage,  by  thb  method  iv^ieh  is  prac- 
tised at  the  Albion  Tavern,  LoncMnt  and  other  places,  and* 
which  has  been  already  described  in  fig.  675^  namelj,  by^ 
admitting  the  steam  between  the' doable  sides  andl>ottom- 
of  the  vessel,  which  boils  the  water  in  the  inner  one ;  and  ifis  really  beaattfal  to  see  ^ 
great  number  of  tin  vessels  constructed  in  that  manner  boMing  yarions  kinds  of  meat, 
and  vegetables,  ahd  standing  in  a  line  on  a  long  wooden  tatM  close  to  th6'Wa]l,a/  a  dis- 
taneefrom  theja^  the  water  being  kept  boiling  by  means  of  a  pipe  foil  of  steam  from  the 
range  boiler. 

4611.  MMt  ^ii'^geUMe*  may  he  cooked  merely  by  their  own  juiceSi^Mlkmi  the  eMititm^f'JiuifHtamur 

water.    To  effisct  this,  two  yeaaelrmoat-  be  proridad,  fg.  oiBI ;  the  laxfer 
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one  to  hdd  water,  and  the  inner  one)  of  cevrae  lose,  to  hold  the  meat  to- 
be  cooked.    Both  mast  hare  coreTa'cf  the  ordinair  Uad.   llie  inner  one 
mast  be  sapported  opon  a  trivet^  keep  it  a  few  fachee  tnm  tlie  bottom 
of  the  enter  -reasel.    Water  muaC  be  pot  into  the  outer  vesael  ao  as  to ' 
rise  a  few  inchea  above  the  boctoaft'Of  the  inner  one*   The  whole  is  to  be- 
placed  over  a  fire  or  stove,  or  on^a  hot  plate  to  bML    When  the  water  tv 
the  outer  Teasel  boila,  the  heat  wiU  be  conunonicated  to  iS^  meat ;  bat: 
the  heat  in  the  inner  vessel  wiQ  ^neverbe  quite  eciualto  Sn'>,  that  of  boil* 
inff  water ;  conaeqaently,  the  meat  will  take  one  tfaitdr  or  perhapa  onef 
half,  more  time  to  oook  thatn  if  it  wera  in  ataam  erwater;  bat*  on  no 


coant  of  the  alowneaa  of  the  procesa)  itwill  be-  the 

low  tin  pan*  wldi  a  few  bars 

aerosa  the  top,  sHoald  be  pat 

in  for  the  meat  to  lie  on,  and  ' 

to  collect  the  rich  fravy  tbat 

runs  from  it.  £«[b  can  nerar 
be  rendered  hard  in  this  apparatus ;  thouffh  kept  in  halt  an  hoar,  the 
white  becomes  only  of  the  consistence  of  a  Jelly.  It »  evident  thai 
thia  is  really  a  balneom  maiia  with  a  cover. 

4619.  ila  maratus  for  eooking  potahee  vrithont  water  baa  been 
fooie  time  aold  in  the  shopa,^.  69.  This  consists  pf  a  saoce^pan 
of  aheet  iron,  to  atand  the  Are  «m  which  it  ia  pat.    Wifhfn  ie>  afalaa 

Srforated  bottom,  to  hang  in  an  iadi  from  the  bottom  of  tfaepaA. 
I  this  upper  bottom  the  potatoes  are  laid,  and  the  heat  and'  vapoar 
raised  iiom  themaalvea  are  auf^ient  to  cook  them  when  the' cover  ir  j»^  ^^ 

pat  on.    It  ia  evident  that  if  a  very  little  water  be  pat  in,  the  pota^  '^'  ^^^ 

toes  will  be  drssaed  in  the  Bteam.    ThiaqiparaknaooaUaiHQiitai3cahiUi»f8,aadiB  fbond  toaBawcrpMil^y. 

4613.  Fig,  683,  opposite,  represents  the  arrangement  of  a  steam  spparatiu,  plaoed  in- 
a  recess  in  the  wall  in  the  kitchen  of  the  Gity  Clob-hoiiBe,  London,  a  and  c  are  vesscda 
containing  water  boiled  by  steam  by  means  of  the  sidea  and  bottom  beng  double,  the 
steam  being  intro^nced  between  th«n,  as  described  above.  Ms  a  laiiger  receptacle  kept 
foil  of  steam ;  in  the  cover  are  fonr  chxndar  ayertnres,  in  virhich  smaller  vessels  are  pAa* 
^,  having  the  bottom  and  sides  perforated  with  nameroas  holes  to  admit  the  steam  to 
the  potatoes  dressed  in  them,  d  is  another  vessel  kept  fhll  of  steami  ml^,  fitt  ocokfaig 
hams.  «  is  a  section  of  the  vessels  a  and  epf  i»OBt  of  the' small  oireufair  vessels  in  k 
with  the  holes.  The  several  vessels  are  soppNed  with  steam  ftem  a  largd  ateam  trail- 
er placed  in  the  scullery,  which  likewise  fhmisbes  steam  to  vwioas  hM  ctoaets.  It  fit 
more  convenient  to  have  the  boiling  and  aleaming  veaselir  dlstin<^  thai  to  hsYe  one 
placed  upon  the  other,  as  is  sometimea  the  case,  an  arrangement  only  deairable  v*hei> 
there  is  little  room. 

^1^  g*M'  ^d>  ^  ^  1»8«  fish-kettle  in  the  kitchen  of  the  Merchant  Tatortr  Hall, 
with  double  bottom  and  sides,  for  boiling  several  tnrbots  at  once  in  watier  healed  J^  steam 
between  the  sides ;  A  is  a  stand,  with  two  ormops  piereed  shetvesyiet  place  ttavMivfOv 
iD  the  water. 
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tf  IS.  Fig.  884  repreacDta  a  Bsim  Jfaru,  in  which  tha  water  a  neaiea  ^  steun  by 


A                       \ 

1     n.<«. 

probablj  would  not  have  been  iodneed  to  nuke,  hsd 
we  not  obeerred.  in  the  deacripUfm  of  a  cooking  ap- 
pantuB  by  a  Lonidon  manufacturer,  a  proof  that  the 
aabject  of  steam  i«  not  to  geaeiaU^  nnderatood  as  it 
ODght  to  be  by  this  claaa  or  persons.  The  JDTentor 
of  thia  BpparatDB  states  that  the  novelty  of  hia  invMi- 
tion  consieta  in  bia  etofiajuit  what  he  tanos  iry 
tUam,  wbkil,  be  aays,  is  "  iteam  not  ma  pure  ttate,  or  not  tompUtdy  tafitrated  with  water.'' 
He  adds  that  fcu  steam  ia  iflTialble  in  the  atmosphere,  and  of  a  superior  kind,  dee.  Itia 
pn^ker  here  toatate,  that  snoh  Ml  envneou  view,  and  anch  a  oanfuaion  of  ideas,  sbonid 
be  ewreoted,  aisee  we  belioTe  these  are  not  conflned  to  the  indiTJdaal  16  question.  It 
appeals  that  aona  paraaae  Ittve  a  Mition  that  then  are  two  atates  of  ateam,  diy  and, 
inoiat.  lliiBmiBtakaMiaeafnneonfiNiDdliigaeTlelbleaqaeonanpear  which  we  see 
iaeaing  rrain  the  apoot  ot  a  taa-jnttle  with  •etoal  eteam,  aod  oaUirif  this  noiti  steam. 
We  have  slated  abore  that  water  rendned  peifsetly  gtaeona  by  batting  la,  in  realitj, 
always  dry,  transparent,  aad  inviaible ;  whan  this  steam  loses  partoFitsbeat  offlIB"  by 
coatact-wlth«  oatdar  body,  or  1^  oomiag  into  Ibe  almoephere,  it  is  condenved  into  a 
liaibte  vaptmr,  which,  althong^,  in  common  languafe,  alill  called  steam,  it  wot,  m  fact, 
iieam  froftrly ;  tf  ii  ifiom  ahertd  by  a  certain  decree  of  eooling ;  that  is  to  stay,  the  sidk- 
ataDeatbatwaaateam  is  begioningtobeooEidwMed  into  water,  ioeonseqnence  of  which 
it  has  become  nnU«  vapsw.  The  steam,  aa  it  Drat  isanes  from  the  apwit  of  a  tea-kettle, 
ia  tmnspareat  and  iuTiaMe  for  nearly  an  inoh ;  bat  then,  loaipg  pert  of  its  heat,  it  begins 
to  be  condeosed  into  watn,  aad  beooroes  viaible.  The  diffbrenoe  between  the  tempera- 
ture of  the  tranaparent  and  inrisible  part,  or  real  ateam,  and  the  TisiUe  eload  of  vaponr 
is  snfficlenily  atriking ;  the  first  wonhl  soaM  the  finger  if  bM  in  it,  but  the  tatter  would 
feel  merely  warm.  It  ia  the  state  of  aetoaltransparent  steam  akme  that  ia  capaUe  «f 
cooking,  and  the  vapmtnis  state  wonid  be  totally  iaelfectiTe  for  thia  paipose.  The  ateam 
in.  the  iDtaiior  ot  every  steamer  ia  alwajrs  perfectly  transwent,  invMiUe,  and  dry,  aa 
mn^  as  in  the  apporatoa  above  allodod  to,  but  which  is  daseribad  as  peeuliir :  were 
■tean  not  so,  it  conU  not  peiform  any  eSeot  in  oaokery.  It  is  tme  that,  when  the  lid 
ia  taken  off  such  a  steamer,  a  c4aud  of  vsponr  appears ;  but  this  is  beeanse  some  of  the 
dry  and  ioTiaible  steam  is  immediately  partiall;  condensed,  and  beeomea  rapour  by  the 
oold  of  the  atmospbaio.  If^a  ootd  pieoe  of  neat  be  put  into  a  veasel  kept  full  of  trans- 
pareot  steam,  at  first  its  atddnass  will  eaoae  the  steam  to  condense  npon  ii,  and,  of 
eoorae,  to  moisten  it;  bat  when  tbe  meat  ia  heated  tbranghiv  to  the  same  temperatora 
aa  the  ateam  itaelf,  it  cansat  aoeaslon  ai^  anch  eondanaatioa ;  and  the  meat  will  then 
TCBoiii  wtthont  Onher  meisleniDg ;  real  steam  being,  as  we  have  said,  always  dry.  It 
Tj,  after  this  explanation,  to  notloe  the  abenrdiiy  of  sappoeing  that  Atj 
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Steam  is  "  steam  aot  completely  saturated  with  water."    Diy  steam  has  as  nmefi 

as  the  Tisible  vapour,  but  this  water  cannot  appear  as  s«ch  until  it  is  condensed.    See 

this  gibject  farther  illustrated  in  describing  the  Rumford  roaster,  p.  814. 

We  have  staled  above  that  by  means  of  steam^  now  so  vxtensively  employed  in  cookery, 
almost  every  process  of  the  cook  nut^  be  performed  by  this  agent,  but  probably  not  with 
the  greatest  advantage,  and  therefore  much  judgment  is  required  in  its  appUcatioB. 
Even  roasting  and  baking  have  been  efiected  by  high-pressure  steam ;  that  is,  steam 
heated  in  close,  strong  vessels  considerably  above  S1S°,  such  as  Perkins's  steam  tabca 
for  wanning  buildings;  but  it  is  very  doubtful  whether  this  couJkl  be  applied  advanta- 
geously in  domestic  economy ;  and  it  is  sufficient  merely  to  mention  it  as  a  philosophic 
cal  fact.  Steam  is,  however,  usefully  employed  in  hot  dosete,  hot  tables,  heating  watei 
for  baths,  drying  clothes,  &c. 

Whenever  steam  is  em^ployedt  its  elastic  power,  vohen  conjbudy  should  not  be  lost  sight  of^ 
nor,  indeed,  any  of  its  properties  which  we  have  described.  It  should  be  remembered 
that  its  force  may  be  equal  to  that  of  gunpowd^.  In  all  boilers,  therefore,  for  the  gen- 
eration of  steam,  there  should  be  a  safety-valve,  which  gives  way  and  permits  it  to  es- 
cape whenever  its  power  becomes  so  great  as  to  endanger  the  containing  vessel,  other* 
wise  an  explosion  might  be  the  consequence  of  its  confinement. 

4617.  In  large  kitchens,  where  steam  it  much  emplojfed,  and  required  ibr  many  purposes, 
it  is  the  custom  to  fit  up  a  boiler  constructed  nearly  m  the  same  manner  as  that  for  steam 
engines ;  but  this  requires  the  constant  attention  of  a  person  e^qfterieneed  in  the  man- 
agement  of  a  steam  boiler.  It  may  be  placed  in  an  apartment  adjoining  ibe  kitchen* 
since  the  steam  can  be  conducted  to  any  place  by  means  of  pipes ;  but  care  must  be 
taken  that  all  such  pipes  are  accessible  in  case  of  any  repair  being  necessary. 

^  Sect.  IX. — cooKrNo  bt  gas. 

4618.  AChong  the  novelties  in  the  culinary  art  is  the  use  of  coal  gas  for  producing  the 
necessary  heat.  This  method  has  a  certain  elegance  to  recommend  it,  and  there  are 
occasions  when  it  may  be  found  useful.  Some  persons  have  been  so  sanguine  as  to 
suppose  that  this  employment  of  gas  may  soon  do  away  altogether  with  the  necessity  of 
open  fires  in  our  kitchens :  a  hasty  opinion  evidently  founded  upon  a  very  superficial  and 
Imperfect  acquaintance  with  the  business  of  an  ordinary  kitchen.  Sevens  experiments 
have  been  made,  which  pn>ve4hat  every  process  in  cooking  'may,  by  the  judicious  appli- 
cation of  burning  gas,  be  eflfected ;  but  this  supposes  a  great  variety  of  ingenious  ma- 
chineiy,  and  cooks  perfectly  conversant  with  their  use,  to  say  nothing  of  the  expense. 
What  may  be  accomplished  by  future  generations  we  will  not  at  present  venture  to 
speculate  upon ;  we  know  what  can  actually  be  done  by  any  one  determined  to  coeik 
everything  with  gas,  at  amy  cost,  but  it  is  too  much  to  think  of  its  universal  adoption  al 
present,  instead  of  the  usual  methods. 

It  will  be  interesting,  however,  to  describe  some  of  the  experiments  thai  have  beea 
made  with  success.  The  subject  is  at  least  amusing,  and  is  really  deserving  of  attention, 
even  should  its  usefulness  prove  as  limited  as  we  fear  it  will  uttimately.be  found  to  be. 

Notwithstanding  what  we  have  just  said,  it  is  fair  to  observe,  with  respect  to  the  flame 
of  gas  procured  from  the  gas-worla,  that  its  regularity,  the  fiicility  with  which  it  can  be 
obtained  and  conducted  to  any  spot  required,  and  the  great  nicety  with  which  it  can  be 
adjusted  in  a  single  jet,  or  a  series  of  jets,  in  a  line,  a  circle,  or  several  concentric  cir- 
cles, or  any  other  figure,  give  it  a  superiority  over  every  kind  of  lamp,  and  might  almost 
tempt  one  to  think  that  methods  may  some  day  be  invented  for  applying  it  with  snooean 
to  culinary  purposes  with  great  advantage  of  convenience  on  some  occasions,  if  not  of 
economy. 

4619.  To  boil  vfith  gas  on  «  small  scale  is  obviously  extremely  easy ;  nothing  moie  is 
necessary  than  to  make  the  flame  play  against  the  ^.  tm. 
bottom  of  the  vessel,  fig.  686,  which  will  be  best  if 
constructed  on  the  principle  of  the  Rumford  tea- 
kettle, described  in  p^  706.  It  will  be  best  to  have 
several  jets  of  flame,  with  separate  stop-cocks,  and 
then  the  boiling  may  be  regulated  by  shutting  or 
opening  some  of  thent    Stewing  requires  only  lesa 

heat,  and,  of  course,  less  flame. 

Already  gas  flame  is  found  extremely  useful  in  taverns  and  simi- 
lar places  for  warming  liquids  and  keeping  them  hot.  The  flame 
is  made  to  play  under  a  conical  vessel,/^.  686,  which  is  surrounded 
by  a  cylindrical  one,  to  confine  the  heat  round  the  sides  of  the  inner 
one.  The  latter  has  sometimes  partitions  that  divide  it  into  several 
chambers,  into  eaoh  of  which  a  diflTerent  liquor  can  be  put,  and 
drawn  off  separately,  by  means  of  stop-cocks.  The  whole  apparatus 
appears  in  form  of  a  pedestal  of  any  required  shape,  the  flame  being 
eoncealed  in  the  interior ;  and  it  is  also  evident  that,  on  the  same  principle,  ollMr 
of  the  apparatus  may  be  constructed. 
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4690.  Koaating  ty  gat  bu  been  perAetTy  aceoropliBbed  by  the  method  At  Wkioh  Mr. 
Hicks  took  out  a  patent  a  few  yean  ago ;  and  thia  exhibita 
Doe  of  the  most  elegant  modea  of  cooking.  In  thia  appaialua, 
fig.  687.  the  meat  14  fixed  upon  a  apike  in  the  nwbt  of  a  ciicle 
of  litUe  Semea  of  get,  and  a  bright  copper  cone  being  broaght 
over  the  whole,  the  current  of.heiited  air  tbua  prodaced,  to- 
gether witb  the  ndectioo  of  heat  from  theinaideof  tliecone, 
■r0i«i]ffleieiil  to  efibot  the  roasting.  The  circle  of  flames  is 
prodoced  by  oaotieg  the  gas  to  come  ap  through  n  pipe,  a, 
which  is  fixed  on  a  labte,  and  fills  a  boriiontal  circular  ring 
like  that  of  a  table  lamp,  having  a  nnmber  of  small  perfora- 
tiona  on  the  top,  through  which  the  gas  laaueB,  The  copper 
oone.  Dot  here  repreeeDted,  bating  an  oriRoe  at  the  top,  comes 
oier  the  stays,  h  c,  and  is  suspended  by  a  balance  weight,  so 
that  the  cook  can  let  it  down  until  it  comes  below  the  flame, 
or  raise  it  up  higher,  in  order  to 'examine  and  view  the  meat. 
Beneath  the  circnlar  tobe  giving  oat  the  flames,  a  shallow 
dish  is  placed,  into  whi<A  the  gravy  and  melted  fat  fall,  end 
then  run  onl|  at  li  into  another  dish,  c/ia  the  meat  stack  on 
the  apike  in  the  centre.  Nothing  can  be  cleaner  or  more  ele- 
gant than  Ihii  Biq>aiatas,  by  which  a  roast  might  be  perform- 
ed, if  required,  even  in  a  aittlng-room  ;  and  one  advantage  is, 
that  the  dripping  ia  saved  perfectly  clean.  But  it  is  obvious 
(hat  one  apparatus  is  only  caleulaled  for  things  nmriy  of  one 
sise  ;  and  that  for  things  of  various  sixes,  several  cones,  or  ' 

evenseTeral  apparatnses, maybe  reqnisite.  With  regard  to  its  practical 
oonaider  it  as  prodnctive  of  economy,  or  as  much  more  than  en  elegant  culinary  toy, 
whieh  may,  notwithstanding,  be  occasionally  nsefUl,  as  an  addition  to  the  nsual  meani 
of  cooking. 

Fig.  6SS  represents  a  gaM  emaraltu  far  eoaking,  whieh  is  an  improvement  upon  the 
last,  by  enclosing  the  circle  of  gas  flames  with  itsreflectingconeina 
cylinder  of  tin,  from  the  top  of  wblch  a  pipe  takes  ofi'  the  burned  air ; 
W,  OES. '"  ^''  ^^  f^'  "  introduced  below  the  apparatus.     The  door  of  the 
cylinder  le  represented  as  partly  open. 

4431.  The  foUoieing  malad  af  hoitmg  iy  ditnitd  gat  is  said  to  hsTO 

been  first  tried  fluccessfully  at  Edinburgh  :  A 

tube  of  sheet  iron,^,  668,  a  a,  is  made  abont 

wo  feet,  or  two  feet  six  inches  long,  having 

ts  diameter  from  three  to  ten  incbea,  according 

o  the  size  of  the  vessels  to  be  boiled.     The 

'  upper  orifice  of  this  tube  is  covered  with  wire 

gauce,  c,  of  about  forty-five  wires  to  the  inch, 

flied  to  an  iron  hoop.     Three  projections  of 

iron,  a  b,  come  out  tftna  the  sides  of  the  tube 

Juat  below  thia  iron  hoop,  by  which  it  is  sua-  '*■  "■■ 

■  ■„.^^,-—         pended  and  fixed  in  a  hole  cut  in  the  top  of  a 

W  VT^^ )      shelfor  table,  Ds,  for  the  purpose.    The  lower 

^  p*=*4t  x    end  ofthe  iron  lube  is  open,  and  a  gas  pipe,  p, 

^   lit  U   ^J  comea  np  a  little  way  into  it,  and  throws  in  a 

stream  of  coal  gas,  which  mixes  with  thecom- 

ir  in  the  tube,  and  ascends  through  the  wire  ganie.     This      .__    

;,  but  if  it  be  set  Are  to  as  it  issues  aiave  the  wire  gauze,  its  flame  will  ni  . 

ite  with  thCmixturo  in  tbo  tube ;  becaase,  on  the  principle  of  Davy's  safety  lamp, 
an  eiplosioo  or  inflammation  of  the  gaa  cannot  take  placo  through  the  gauie.  This 
flame,  therefore,  consisting  ofthe  bmning  of  carburelted  hydrogen  mixed  with  common 
air,  will  give  out  a  prodigious  heat,  and  any  vessel  with  water  placed  over  it,  having  ita 
bottom  about  two  inches  almve  the  flame,  will  be  made  to  boil.  Cases,  or  tubes,  of  two 
or  throe  inches  in  diameter  will  boil  a  tea-kettle,  sauce-pan,  or  atew.pan ;  one  of  nine 
or  ten  inches  diameter  will  boil  a  hah-kettle,  or  joint  of  meat,  or  heat  water  for  a  bath. 
The  gas  pipe  should  he  furnished  with  two  etop-icocks,  one  for  the  woritman  who  fixes 
tha  apparatus,  to  regulate  the  greatest  quantity  of  gas  admitted,  to  which  the  cook  should 
not  hare  access,  and  the  other  by  which  the  000k  can  diminish  or  shut  olT  the  gas.  The 
point  for  regulating  is  the  commencement  of  the  appearance  of  the  yellow  flame  on  the 
top  of  the  blue  flame.  If  more  gaa  be  admitted  after  this,  soot  is  deposited  on  the  bot- 
toms of  the  cooking  vessels,  from  the  combustion  of  the  gas  not  being  perfect ;  while,  If 
due  proportion  be  observed,  the  cooking  may  be  performed  without  soiling  the  vessels, 
which  may  even  preserve  their  original  brightness,  no  soot  being  formed.  It  will  be 
proper  to  enclose  the  sides  of  the  tsble  round  the  bottom  of  the  thick  tube,  to  prevent 
•amtiuofaiTftomdiBiBrbing  thegae.    It  is  neoessaiy  that  great  oareahouid  be  taken 


SBHIBAL   ABKAINBMBirT  OT  A  KITCHEN. 

Mt  to  iiuine  tha  wue  poM,  hbco,  riMMild  it  |«t  bent  or  broken,  Uw  Shm  woidl  tier 
canuDiinKsta  to  the  mixed  |aaM  in  the  tube,  and  portiap*  a  dancoon*  est^oaion  migM 


takspUco. 

To  prerent  this  Kcident,  \rj  _ 
Ingmenta  of  pomice'Stone,  wluck,  being 
oUter  injur?. 


pratootHff  tha  win  laoae,  M 


MMbaatiUe,  proteetB  it  fian  trnj  bk>w  tf 


A  bot  plate  has  been  heated  t^  thia  gu ;  nod  it  hag  abo  baas  i^lajiad  to  lieat  aa 

It  is  obfiouB  tbat  it  is  onlf  when  gaa  ia  st^pUed  rtgiJmif  fat  iBMaiiiirimi,  Ibat  M 
can,  in  gBneral,  be  HTailable  for  tbe  parpeaea  of  caokuv ;  and  that  wlwie  no  ea>tnTBB- 
□es  are  employed  tocanj  off  tbe  nozioaa  gaaaa|aneiatad,thiBweof  oaalgaaniDBl  ba 
more  or  lesa  prejndieial  to  the  health  of  tboao  axpoaod  to  then.  It  eaonot,  tharafsra^ 
be  expected  to  auceeed,  except  in  the  hand*  oTpenoDan^Ma  aiiiiailini  laiiahiiluii  lai 
aUea  them  to  emploj'  it  with  aalety. 


48SS.  Vanoua  ponabiaapparatuB  foroooking  bavebaeo  iDvaMed,aome  ^whkham 
oeeful  on  particular  occaaiooa,  but  none  of  tbemaroBqual  to,  aor  oagfat  tobedeacrtted 
aa  perfect  nibatitutes  for  the  ooDtriTaooea  of  aa  actual  kirntaa.  althaivti  the  iBrartoia 
often  hold  them  up  to  poblio  Botice  ia  this  point  of  Ttew.  The  Mtaaiioaa  where  Ih^ 
maj  be  found  naefol  and  coovenieiit  are,  when  cooking  ia  reqnind  in  an  apaitiunt 
where  there  ia  no  regular  fitUng-np  for  thia  popoae,  in  tmeUiog,  ia  eanpe,  at  aea,  fat 
pteknioh  part iea,  and  similar  eaaea  whh:h  maj  be  caaily  JmnginH 
4033.  TA<  CimTvnir,  or  Cans  fiuZi.— Some  yeara  ago,  aa  ajqwntaa  of  thia  naoaa  waa  Terr 
-KV-m-l  I  geoerally  BoM  in  Loodoo,  v^reaonemajyatbefDondattbe  iroo- 
I  moDgera,  and  ia  remarkable  for  ttia  "i^'"—  with  which  a  aaaaO 
I  piece  of  meat  may  bo  dresaed  in  it ;  aaSeieal  lor  one  ponoa  may 
I  be  done  in  leaa  than  Gtc  minatea;  end  a  pint  of  water  eaa  be  boiled 
aame  time,  the  only  fuel  being  half  a  eheet  of  thick  brown 
paper.  In  the  interior  of  a  cylinder  of  aboet  iroo.aa  iroaoonelilu 
an  eztinguiaher,  perftmited,  ia  plaeed  orera  bote  in  tbe  bottom,  c, 
J^.  S90,  which  repreaeota  a  aeotioa  of  the  vpuatua.  A  aballow 
di^  of  tin,  b,  with  ita  ooTor,  boMa  ^  moat.  r^.fu. 

soppoae  a  beebteak,  and  to  eiaetly  into  the 
topoftheoytioder.  There  ia  a  little  door  ea  \ 
lb)  aide,  through  which  the  paper  wrapped  romd  the  oone  ia  aat  fira 
to ;  the  door  ia  then  ahut.  Ilie  heat  of  ibo  flane  being  condaed 
altogetber  within  tbe  oyliader,  very  soon  eodu  the  meat,  an  aflbcl  ■ 
which  is  aaaiated  by  tbe  ateam  being  confined  by  the  eover  of  tlaa 
diah.     The  amoke  paaaea  oflTby  a  pipe. 

Fig.  681  exhibita  a  Tiev  of  the  apparatna,  with  ita  tea-kettle  to 
fit  in  the  cylinder ;  c  1«  the  cover  of  tbe  raiind  diab  uaatioiied 
abore.  This  Utile  maehuie  has  been  found  extremely  uaefbl,  oat  . 
only  in  fisliing  or  shooting  partiea,  and  other  oeeaaioBa  whore  a  L' 
dioner  migbt  be  reqaired  at  a  dietance  fmu  hoHie,  bat  Ukewiae  in 
numberlees  inatancei  io  the  house  wbera  oooked  meet  or  hot  watei 
may  be  wanted  quickly,  and  when  it  ia  iBOOnvenieat  to  light  a  be, 
particularly  in  summer.  It  is,  perhaps,  imposaible  to  eiriT  ecoa- 
omy,  coaTenience,  and  expedition  fartliM  than  by  tbia  a^tpanua ; 
but  it  must  be  admitted  that  by  Ibis  proceea  the  meat  la  neither 
roasied,  fried,  baked,  nor  atewed :  but  it  ii 

with  pnMier  management ,  very  potable  fo; , 

4SSt.  The  little  appaiatos  called  FounuaM,  figt.  6S3,  9M,  u 
Kg.  m.  commooly  employed  b;  tfaoae  who  aell 

things  in  the  streets,  is  eitramely  eoB- 
venient,  and  would  be  fouitd  uaeful  here 
on  mau  oooaaioiw.    It  eonaiata 
unglasea  eaithen-ware  Teaael,  a. 
f  beara  the  fire ;  in  tha  cavity  on  the  top  ^ 
M  lighted  ebaMoat  is  pat ;  Ihrae  lit- 
tle prcgeotions  on  the  nwer  margin  sup- 
port tite  atewing-pan,  b,  abe  of  earthen- 
ware, glazed  within ;  there  are  bolea  ia 
tbe  lower  one  to  supply  a  draught  of  air 
lefire.     Bymeaoa  of  thiaveiyaim- 

e  apparatus,  poor  people  prepare  their  food,  geneisltr  consial- 
(Ha  alew  of  veget^des  with  a  little  meat  i  and  a  very  amall 
qoantitj  of  charcoil  will  keep  this  aimmering  for  hours.     It  ia  to  be  obaervad  tkat  tha 
noxioiu  fumes  of  the  charcoal  reader  thia  apparalus  improper  to  be  nsed  in  a  nMO^ 


CUUNAEY  APT ABATUB. 


iSMpt  there  is  a  good  canreftt  ofiiir  eooturaelly  v^aamg  througli ;  bat  it  wooM  be  yery 
vaeAil  in  sammer  lor  eottafen,  when  it  might  be  set  out  of  doon. 


CMmettwr  Ikwi'ih.— A  portabl*  ftpptanatiM,  to  aftmad  from  the  invvntor,  for  prepariu  mm  and' 

htmOUt  bss  DMn  moeh  ated  in  Praaee,  Mid  m  laid  to  powMs  tbe  adrsntages,  not  only 

of  ooanomj,  and  noairuig  little  attantioai  bat  KIwwiaa  that  of  aiakiiur  aoap  of  a  aupa* 

TioT  qvality.    Fif.  0M  ia  a  aeetioa.    It  condati  of  two  paita,  a  oylindncal  caae  with  ita 

little  fanaee,  and  the  boiler  flttinf  within  it  and  holding  the  soap.    The  cvltn<hrioal 

caae  ia  doable,  being'  oompoaed  of  two  eylindera  of  aheet  iron,  one  within  the  othett 

with  m  iMHoe  tta>ee*  than ;  a,  *,  c,  tf  is  tha  estemal  cjliader^  and  «,/,  g,  k  the  inner 

one  ;  botn  are  atrfdored  tog«thrr  at  the  t<».    An  apeitonj «,  ia  cut  in  the  bottom  of  both, 

and  theae  two  holee  are  oonnacted  bgr  a  circular  nm,  which  ahnta  in  the  apace  between 

the  two  ^lindera.    Over  thia  aperture,  i,  ia  placed  a  amall,  cirenlar  diah  m  tin,  Jfc,  with 

parfDMfeioM  in  the  faotteoa,  oenlaininf  uharaoal  or  other  foei;  whioh  ia  aan^lied  with  air 

throogh  the  aperture  i;  a.  ia  the  boiler,  rery  little  narrower  than  the  space  within  the 

inner  cylinder  of  the  caae ;  and  this  bdlar  has  a  rim  round  it  at  c*,^,  and  three  little 

projeetioQa  oorreaponding  to  thoae  openings  in  the  upper  part  of  the  inner  cylinder, 

whieh  ia  higher  than  ttM  osttrona;  wham  the  boiler  iaplaoed  aothat  the  thiue  pniieo- 

tiona  cofiaapond  oxaotly  with  the  three  openinga,  the  narrow  apaea  between  the  boiler 

aad  the  inner  cylinder  la  comi^etely  doeed ;  bat  when  the  boiler  is  tamed  ao  that  they' 

do  not  coiieapond,  then  there  ia  a  narrow  apace  open  at  /,  g,  by  which  the  hoi  air  and 

fhnaaoftlMchnooaloaneaoapa.    To  naa  this  appantna,  water  iafliatpooiad  into  the 

apafoe  bekweea  the  two  cjliMsn  that  form  the  case  b^  aaeana  of  a  short  tuba  a4  the 

top,  closed  with  a  cork,  bat  not  represented  in  the  section ;  alao,  fuel  ie  placed  lighted 

in  the  circolar  diah.    Hie  meat  and  water  are  then  put  into  the  boiler,  generally  m  the 

pnportiOB  of  a  ^oart  of  water  to  a  pennd  ef  meat.    The  boiler  is  then  placed  ia  tba 

caae  in  each  a  manner  that  the  three  little  projectioBa  do  not  oorreepond  with  the,three 

licfla  openinga,  eo  as  to  allow  the  smoke,  or  hot  air,  to  eaoape,  as  waa  mentioned.    In 

abont  fliiny  or  forty  minatea,  according  to  the  natun  of  the  fuel,  the  water  between 

the  two  ayliadricarcaaea  wiU  begin  to  boil,  whieh  will  be  ku^wn  by  a  Utile  aperture 

and  tube  nada  at  *;  awl  bjrthnt  tina  the  water  in  the  boUer  will  likewiaa  b%  hiDt, 

thoogh  not  boiling.    It  should  ba  mentioned  that  a  small  shallow  boiler  with  a  cover« 

B,  flta  doae  on  the  top  of  the  laige  one,  A  ;  when  the  water  in  a  is  known  to  be  nearly  boflfng,  ^he  amaUav 

boOev,  coataitting  water  <mtj,  is  taken  off,  the  eoop  ia  eeummed,  and  the  vegetublee  and  mil  put  in.    The 


analt  bailor  ia  now  leplaoad,  and  the  three  email  anieetki^a  oa  the  great  boilevtvraed  soaa  to  eomepand  with 
the  little  openinga,  which  allowa  the  boiler  to  eioee  ap  the  ^lertare  bv  which  the  hot  air  iaaued.  Tk0  flm 
will  now  be  soon  stilled  for  want  of  draoght ;  but,  to  preserve  the  whole  as  hot  aa  poasible,  a  large  piece  m 
baixa,  flannel,  ahawl,  Ao.,  ia  thrown  over  the  whole,  from  the  aon-oonduoting  power  of  which,  and  likewiae 
of  the  water  in  the  ogrhadBonl  caae  and  the  upper  boiler,  the  heat  of  the  expiring  Ibe  and  ef  the  air  will  be 
veiy  hmgr  retained,  even  for  aaveral  henra ;  during  which  time  the  eoup  will  lie  very  slowly  and  gmdually  hepi 
at  a  alnunering  heat,  but  not  boiling.  Some  have  reoommended  that  the  boiler  ahoold  not  At  qatte  aocurately 
faito  the  caae,  ao  aa  to  admit  of  a  veiy  slight  draught  to  the  charcoal  fire  the  whole  time ;  but  in  that  case,  prcn 
viaioa  ahould  be  made  for  the  eoo^M  of  the  cartiaoio  acid  gee,  whieh  otherwiae  wonld  ooUeot  in  the  apartoient. 
The  French  mechnnica,  who  are  much  acoostomed  to  this  species  of  cooking,  And  such  an  appaiUoa  extremly 
oonvenient,  aa  they  can  put  it  to  work  in  the  morning,  leave  it  to  itMlf,  wd  find  their  aoup  ready  and  excellent 
when  they  retam  to  dinner. 

'  The  boiling  water  between  the  two  eylindera  of  the  caae  ia  foe  waahiag  the  dtahea,  or  any  other  each  pa1^ 
poee,  and  ia  drawn  off  by  a  cook  on  the  oulaide.  That  in  the  upper  heilet  aa|i  be  eovlqyed  ia-t  similar  wajt 
or  for  cooking  eomething  elee. 

Thia  miaaple  nay  be  varied  in  many  wavs.  Instead  of  water  between  the  two  cylinders  of  the  caae,  the 
apace  might  be  filled  with  chaiueal  duet,  aad  a  tube  made  from  it  to  oaodoet  away  the  amoke,  and  Uien  wood, 
or  even  eoal  or  coke,  might  be  bmaed,  if  the  aweiatoa  ia  pbuBed  mader  a  ohiniMy,  or  in  the  open  air,  and  a 
ateaaier  might  be  put  upon  the  boiler.  Bv  aa  aaditioa  to  thia  apyaratoa,  meat  or  poaltxy  may  sJao  be  dressed 
in  a  mode  somewhat  neembling  baking,  but  what  the  Parialaaa  term  roasting ;  f  ia  a  flat,  ctnmlar  diah  fixed 

d  into  which  Ae  meat  is  laid.    This  diah  is  bow  let  do  ' 


apea  a  perforated  lim,  and 
'  of  the  boiler,  ud  ia 
TJU  Bruges  stove, 


4096. 


down  iaio  the  oyliadrical 


Fig.m, 


at  a  pnmer  height  above  the  five  b^  iha  haadlea. 
sometimes  tt  the  ooUagea  in  Holland  aaa  the  Natherlaada,  may  be.  aieatioMd 
among  other  portable  apparatos  of  this  kind. 
This  stove  ooaaista  of  a  cylindrical  case  of  eaat 
iron,  containing  a  email  fuiaaea  aad  ovaaa.    Fig. 


Fig,9Q<L 


695  ia  a  aeetioa  of  the  rtove,  vadi^,  IM  a  per- 

apective  view  of  the  exterior,  ia  which  a  ie  the 

famace,  or  flre-place,  supplied  with  air  br  a  hole 

at  the  bottom,  h.    Thia  nre-place  baiag  eloaed  al 

the  lop  by  a  cover,  the  aaoka  or  heat  jmaoaa 

tbrough  a  square  aperture  repteaented  u  the 

section  into  the  spaces  d,  d,  immediately  under 

the  flat  top  of  the  apparatae,  which  it  heata,  and 

|haa  pasess  off  iato  a  floe  up  the  chiamey.    The 

space,  a,  e.  ronnd  the  furnace  fonne  an  ovaa 

heated  by  tne  iron  flre-place,  a.  The  d<tors,  /,  /, 
open  into  this  oven,  which  serves  fur  baking  bread  or  meat..  The  top  of  the  ap- 
above  d  4  aervea  to  eat  veeeela  upoa  for  boiUag  or  stewing,  the  heat 
Ihieogh  the  iron  being  sufieient  for  that  parpose.  If  much  neat  is  re- 
qeireOt  the  veesele  muT  be  plated  ia  eircular  opeaings,  g,  gy  g^  in  the  top,  which 
olborwise  are  chieed  by  iron  cavers,  and  the  lop  thea  auswen  for  the  hoi  plale  bow  ia  eommoa  «ae.  Tkm 
^Aole  ataade  upon  atrang  iron  feet ;  ik  ia  a  regiater  for  the  air  whieh  auppliee  the  Are ;  and  the  flre-place  Ittelf 
BOj  be  iaereaaed  or  dimiaiahed  bv  employiag  varioaa-eiaed  drsalar  fntee  adapted  for  diilereat  parte  of  the 
eemoal  faraaee ;  6  ki  a  moveid>le  orawer  into  whioh  the  ashes  drop.  The  eoonomy  of  fuel,  which  may  be  coal, 
it  ertdeatly  eoaaideiablt  in  this  appaiatua ;  and  there  may  be  numerous  caaee  where  it  may  be  found  eonve- 
■ieat  and  uaeful,  particularly  where  fool  is  dear ;  and  the  great  heat  given  out  by  an  iron  atore  is  not  objee- 
tkiMble  s  but  it  must  be  triieerved  that,  aa  the  heal  produced  in  the  apamnent  \j  this  apparatua,  when  ia  op- 
antlan,  maat  be  very  grsal,  thia  muai  be  takea  into  ooasideration  in  applying  it ;  and,  indeed,  it  ia  uanaUy 
eaployed  aa  a  wanuag  aa  well  aa  a  ooohiag  apparatua.  With  thia  view  it  should  be  placed  in  the  chiotfiey 
erjaat  oaieide,  the  inm  pipe  whieh  oarriee  off  tae  smoke  being  inaerted  into  the  floe  ia  the  oeaal  manner.  Ic 
duB  eaae,  however,  all  the  dmctiena  to  defoctive  ventilation  will  remain  in  fall  ferae,  and  likewise  the  dMfei 
of  ftaqaeat  ovaiheatiag,  paitioalariy  if  uaed  ia  aammer  for  eooking.  We  eenaoi,  ^ersfoio,  reooouaead  thia 
iimfhine  fat  oar  Ba^iaa  celttgea,  aiaoe  nmay  other  arraagemeata  maT  be  contrived  nearly  aa  eeoaoBucid,  and 
aiiMh  batter  iwlnnlitM  t'*  ir**— "**  *  «K^ny  «f  air^  ao  ■  ■  n  ■  ■■■ry  ta  kaaiih.    As  aa  addition  to  our  uaoal  kitchaB 


taaisaie,  ilia  omeh  iafonor  to  other  plana  ia  oomoian  uae ;  ite  great  weight  ia  aa  dejection.    It  may  be  aaefii] 

6  N 


8M 


aSMBBAL  AUlAiraaHlNT  OF   A  KITCBIN. 


I 


to  uqwiat  thoM  wIm  wUk  to  trv  tlib  mtn  Oat  it  U  mnvftetmrt  tf 
Mawi.  CottaB  «nd  HftUaa,  WQ0le7'«tne^  Louden,  ond  oooto  aboat  04^ 
or  tan  poondi. 

46S7.  A»irom9t09e,»trwiMgabomBamMenjUM§edimtika  UmiUdSttlt*, 
fg.  607,  and  ia  doaeribed  bjr  J>r.  Araott.  ThM  atore  ia  aquara,  aad  haa  aa 
iroa  box  ia  tbo  middla,  wnieb  ia  tba  oraa ;  tha  wood  fin  bama  at  k  b^ 


aaath,  aad  the  flaoia  droalaiaa  in  tba  dixaction  of  tba  axrowa,  the 

hroogh  too 
but  haa  tha  aaiial  defipct  of  iraa  atoaaa. 


ffoinff  oat  throo| 


floe,  c.    TUa  aanraa  alao  to  waxm  tha 


Vig,Wt, 


EL 

Jl    fagJ'       I     II  4628.  Coohingr  by  meana  of  a  Lump. — ^Among  the  maoj 

J      ^       ^j    II         resources  of  the  cuUoary  art  prodaoed  by  neeessitj,  or 

-  "  "         which  ingenuity  has  suggested,  is  that  of  peifonning  moat 

of  its  operations  by  the  heat  of  a  lamp  only.  The  natiw 
inhabitants  of  those  regions  nearest  to  the  poles,  the  £s- 
—  quimaux,  who  have  not  the  advantage  of  either  coals  01 
wood  for  fuel,  have  the  ingenuity  to  employ  fish  oil  burned  in  lamps  made  of  stone,  both 
for  warminff  their  habitations  and  for  cooking  their  food.  Lamps  aflbrd  a  very  con- 
venient mode  of  applying  heat  on  many  occasions.  The  dressing  of  food  may  thus  be 
efihcted  in  situations  where  an  ordinary  fire  cannot  be  had,  as  on  ship4x>ard  in  stoimy 
weather,  in  camps,  or  in  travelling.  Lamps  may  be  considered  as  portable  furnaces, 
capable  of  giving  much  more  heat  than  is  generally  supposed.  They  are  made  in  a 
variety  of  forms,  adapted  to  the  kind  of  fuel  and  the  particular  objects  for  which  they 
9re  employed.  • 

4629.  The  tpirit  lamp  is  the  most  elegant,  and,  though  too  expensive  for  the  ordinaiy 
operations  of  cooking,  is  much  employ^  in  certain  cases,  more  particulariy  in  heating 
a  omall  quantity  of  liquid,  or  keeping  liquids  hot,  as  in  the  instances  of  tea-kettles  and 
coflfee-pots,  dec. ;  but  cases  have  occurred  at  sea  and  in  camps,  and  in  travelling,  where 
the  spirit  lamp  has  been  adopted  as  the  most  convenient.  Although  the  flame  of  spirit 
of  wine  is  pate,  and  gives  very  little  light,  it  afibrds  considerable  heat,  and  it  possesses 
the  important  advantages  of  not  giving  out  the  least  smell  nor  smoke,  and,  of  course, 
of  not  depositing  any  soot  or  stain  upon  the  vessels  to  which  it  is  applied ;  indeed,  such 
a  lamp  was  employed  with  advantage  by  Captain  Pany  in  his  northern  voyage.  Oil  is 
the  general  fuel  for  lamps  of  this  kind ;  but  tallow  may  likewise  be  employed,  and,  in- 
deed, any  kind  of  fat ;  but  such  lamps  must  be  of  the  most  simple  kind,  otherwise  the 
wicks  would  get  clogged.  A  circular  dish  or  basin,  having  several  wicks  at  the  edge, 
may  be  used. 

Fig.  698,  the  construction  of  the  Rum'ford  tea-kettle,  with  an 
external  oone»  c,  will  be  found  the  best  adapted  for  a  boiler  to  be 
heated  by  a  lamp,  the  flame  playing  under  the  bottom  of  the  in- 
terior part. 

tig.  OM.  4630.  The  chemuft  lamp,  on  the  Argand 

principle,  may  likewise  be  employed  as  an 
excellent  mode  of  obtaining  heat;  and  it 
may  be  observed  that  the  double,  or  eoncen^ 
ine<ncked  Argand  lamp  afibrds  so  intense  a 
heat  that  it  may  be  applied  to  a  great  variety 
of  culinary  operations  where  portability  and  great  heat  are  required. 
The  portable  fiimacee  of  the  laboratory,  of  which  there  are  many 
kinds,  may  also  be  used  with  advantage  in  many  culinary  processes. 
4631.  A  portable  apparatus  for  hoiling  by  a  lamp  is  represented  in 
fig.  690 ;  a  is  a  receptacle  for  the  lamp ;  and  the  beat  for  this  pur- 
pose is  the  chemical  Argand  lamp  vrith  the  short  copper  tube,  this 
affording  much  the  strongest  heat  without  smoke.  On  this  fits  the 
vessel  &,  of  tin  or  copper,  to  hold  the  meat  to  be  boiled,  or  soup  to 
be  made ;  a,  a  stand  for  holding  eggs,  as  is  shown  in  the  cut :  the 
cover  is  represented  by  the  dottS  line,  or  instead  of  this  may 
be  placed  the  tea-kettle,  c. 

48SS.  An  extauwe  porttkU  eooUng  appanstva  haa  baen  made  upon  thia  priaoipla,  by  which  raaatiar,  beibag^ 
— .    ^iQQ^  atewiof ,  ana  oooldaf  fay  ttaam  may  all  be  pamnaad 

A         'V*  ow  .  t  |]^  ,,„g^  tinie,'the  foal  being  onl^  an  oil  lamp;  a,  ft, 


0M. 


d,Jig.  890*,  ia  the  aection  of  a  oxhndrioal  Teaael  of  1 
inm  plaoed  Ofvr  a  lamp,  with  a  number  of  emaU  « 
e,  aad  nating  npoa  a  areolar  atone  hoUowad  oat  frr  tha 
lamp,  or  on  an  enokiaed  frame  of  iron,  there  being'  a  aa> 
riea  of  holea  all  round  to  admit  air  to  aapply  the  kaipb 


Within  the  reaael,  a,h,c^i,  which  oontaiaa/ 
other  iron  TeaMl,  A,  t,  ia  aoapended,  to  the  bottom  of 
which  the  flame  of  the  lamp  ia  admitted  thiongh  aa  aMii«> 
toM,  I,  in  the  bottom*  of  the  boUer  with  water.  Tha 
amoke  paaaea  off  throogh  a  minute  cnfioe  at  ik,'  ft.  it  ia 
etident  that  the  flame  of  the  lampi  being  aa  mncheoa- 
iined,  will  prodaee  a  powerM  eflMt  npcm  the  water  ir 
the  boiler,  aad  likewiae  that  covering  the  apertoia  i;  m 
will  atrike  npon  the  bottom  of  the  Taaael  Ai, «,  in  wiuit^ 
meat  ia  pnt  npon  a  elaad  to  meat.     If  thia  Toeaal  ha  di 
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irti«4  iBlB  tm  br  »  jBtlUon,  o«»  hiK  ii«  bod,  <ir  ilii  iMMB  »i«f  1«  Buiiim^  I7  iii«»im*  lh»  iJip.  t  B  M 
«tta  vhoiv  th«  IvuiBf  Bar  ba  doav;  inUvd.  ■nAcimt  iLefta  KAy  bt  yavruad  ik  tfilBVA;  to  boil  iha  wiiu 
In  k  nnmbflr  of  DIbar  vhhU,  uid  Ihs  <T«uii  11U7  b«  uloiiltAd  Lato  othen  fid-  cmkiiig  bj  r.4ur.     £aui1J  laoci 


UIDIIUL     But  ihonjh  "»  (NJiol  II  nut  u  »  ointnrujM  lliit  but  bs  •Kwdiiiglj  niefiil  in  inch  ■Itnu'mB,  h 
k  ■launtla  lint  of  11  H  ang  ihsl  itinilfl  tnpenadi  lb*  •rimij  Ulckn,  pHticokrlr  wUu  n  uc 

Ih*  «nlo(lb»  iippMilM,  which  miM  mioiiiniili  ha  cxnuilanb'-      "— ■■■ '-'--  "-■ 

b  He.  Jc«,  of  Bood-itnsl.  Losdni,  uxl  w*  baJirre  wu  iannl 

w«l  af  (hot  inm  UImI  with  la^,  la  whi^b  i>  hiT»d  a  ml- 
bat  Ita  haiuar.    Tb*  HB-aniilHUiv  pnyartr  if  tb*  lud  will 

Ehanoal.    Sti  a.;fr.  TOO. 


aJM  U  a  fMicidar  aarl  If  aar  <>>>i«< 

tiy  natJU  of  an  Iron  rioff  haad]v>  K>.^- 


kiBf  iHiDat  tba  iidai  of 
radaJaplbrtira.alUaK. 


Tha  liola  Baabiaa  calUd  aa  Claa, 
f^.  TOl,  naj  ba  aiaalioDad,  Tdt  tba 
inirpnaa  of  wur&lnt  or  hajliaff  walar  in 

m  fbnq  of  aa  invenad  cma,  lo  Kald  Iha  watar,  and  tliia  ia  plaaad  In  a  «p  of  lu, 
which  alinlvapiritaf  wiae  or  naphtha  ia  pogmL  and  ael  fir*  ta.    The  Jlama  1IT1- 
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46SS.  Id  the  foUawiag  iccoaal  of  kitchen  TuraJiure,  the  principal  tbiogs  onl;  are  do- 
scribed,  together  whh  such  as  have  any  noTclty,  or  are  not  very  generallj  known  j 
there  are  man;  other  small  articles  with  which  ever;  Tamilj  is  famifiar,  and  which  it  ia 
not  necessary  to  meniiDn  ;  but  almost  all  of  these  will  be  found  in  the  general  list  of 
furniture  at  the  end  of  this  section. 
4636.  XifcAcR  ToUu.— There  is  generall;  a  very  strong,  well  framed  Uble,  with  atool 
fif.  TOl.  legs,  placsd  in  the  centre  of  the  kitchen.    In  lai^  kitchens, 

the  top  is  frequently  made  of  thick  elm,  ibr  chopping  and 

f  J       cutting  upon.     Smaller  lablea  may  be  placed  along  tha 

~^  s^        walls,  as  U  found  moat  convenient.  Where        Fig.ia. 

I  ecoDom;  of  apaco  is  an  object,  some  ma; 

I  conaiat  of  flaps  lo  hang  agkinst  the  walla,    ' 

-'  to  be  DBcd  oocaaionall;,^.  703,  and  these 

)  to  serve  as  ironing  boards.     The  top,  when  liOad 
ap,  is  supported  by  a  jib  bracket  teg  of  wood,  or  an  iron  rod. 

4687.  Chetf  rmnd  foMo  may  be  made,  like  fig.  703,  with  onl;  three   y 
legs,  which  have  this  advantage,  that  they  stand  steadier  on  an  uneven  k 
floor  than  those  with  foarlega.    The  legBma;eTen  be  branches  of  trees 
CDI  to  the  length,  and  the  top  ma;  be  aquare. 

4636.  Tht  Uuhm  iruter  la  a  strong  aide-table  attached  to  the  wall,  with  shelves  o^ 
it  serving  as  a  plate  rackijif.  7M;  on  the  upper  side  of  the  eheWes,  dose  totiie  fn 
edge,  there  are  fillets  of  wood  to  prevent  the  plates  from  sliding  oS;  and  thete  an 


rig.ifn. 
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nnmberof  himkaoB  the  «dgM  of  the  ahdrea  to  tunc  mb^I  jofi  and  other  thi^a  ■foa^ 
At  ths  bottom  of  Om  dreMer  It  the  pot-boird  for  plaaiog  Miie»fua,  lea-ketik*,  tat 
other  thlnga  put  apcut  the  Srs ;  this  i«it  ia  iltnya  painted  Uaefc.  The  dresser  iuelf 
and  |4ate  nek  ire  best  painted  stooe  or  wsinaeot  a«daur.  InsiMd  of  th*  pot-booi^ 
aome  prelhr  havmg  below  the  dresser  a  sjistem  of  drswera  and  shelvaa,  endoaed  I7 
doors,  /br  holding  huTsa  and  forks,  spoons,  spices,  and  Tarions  things  necesaarr  bi 
the  cook;  or  there  ma;  be  one  dreiaer  with  a  pot-board,  and  anotur  like  that  jusi 

le  kind  qre  easential  in  a  kitchen,  as  well  as  io  vi- 
res oonstniated  with  tbe  house.  fiu^~ 
aipboard8,j^.  TOe,  ■  and  b,  were  much  in  use  in  daya  of  old,  bat  now  are  aeeo  only  is 
the  oottage  or  old  fann-houBe.  The?  were  used  Ibr  holding  the  punch  bowh^  flaaaoi^ 
and  obina ;  bat  might  occaaionally  be  found  useful  in  aome  of  the  officea,  particularlj 
when  there  is  a  deficiency  of  room.  In  abort,  oonveniences  of  tbia  kind  mnst  be  regu- 
jated  b7  the  wants  of  the  establishment  and  the  plan  of  the  offices,  so  that  do  nilea  can 
be  established. 

4610.  He  tononon  kucJun  ekau-M  nsed  in  snd  about  LoBdou,  Jig.  706,  are  made  stronf, 
of  beeeh  or  elm,  pat  well  together  wkh  mtntisea  and  tenona,  and  are  not  paioted,  hut 
kept  dean  by  acauring.    They  are  cblefl;  made  in  the  conntr;. 


S9.  CIOMtfOr 


4S41.  n*  WmlMrcltaw.Jtr.  707,  UmDchnaed  as  a  kitchen,  B_ 

tage  and  garden  chair  in  many  parts  of  the  west  of  England.  Tbe  seat  ia 
a  little  hollowed  out ;  the  ontsr  rail  ol  tbe  bac*  is  of  ash,  in  one  piece,  and  bent 
form,  ita  end  beins  inaerted  into  the  seat.  An  additional  aoppoit  to  the  back  ia 
bj  two  roand  raiu  made  fast  to  a  part  of  tbe  ehair  which  picjecta  behind, 
chairs  are  remaik^y  strong,  as  weU  a*  light  and  cheap.  Pig.  706  ia  another 
of  the  chair,  of  a  aimpler  ahape ;  the  back  raila  are  made  stouter,  and  have  no  o 
for  tbe  aapport  behind. 

4M3.  BmcAci  are  long  wooden  aaatsvithbaokato  them, jlr.70«,Dseftil  in  ae 
halla,  lolibiea,  and  almilar  plaoea. 

r(g  lit. 


J,  ^  m  mem  irom 

^■^^^^^^■•1^^^  were  fotmeriy 

Ma        H    ■,..     ^^    chlmneya,and 

^        n/.-llt.         ^    toU  articles; 


faAloned  seats,  with  high,  close  backs,  to  defend  those  who  ail 

in  them  fh)m  any  cold  draugbta  of  air,  jfg.  TIO.    They 

'■         '    common  in  tbe  comers  of  the  large  cottage 

tbe  seat  formed  a  ohest  for  oontaining  bouae- 

....  drawers  may  be  Bubatitotedaa  more  MnT9- 

4M4.  ^ffnM,j(f.TII,BretheeimpleBtandcbeapestkind 
of  seat  for  a  number  oT  persoaa ;  and  when  covered  with 
balse  or  carpeting,  are  otten  mai 


n  made  to  accommodate  fn  as 
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The]' BHir  be  qoieUr  sot  ^on 
«  flvqinntlj 


4046.    Woodni  tlovU,  fig.  719, 
many  pupmea  in  Ihe  kilcbea. 

4M6.  £i<eiln  kmaa,  forit,  md  ipooiu  nre  Woll 
Thera  are  Tariona  kaiTES  peculiar  M  the  cook  tdH    .. 
iioomoBsen'.     SpoooH  fbr  itirring  should  bo  of  wood 
thoae  of  BMtal,  b;  wearinc,  laaTS  some  of  their  anbatanoe 
in  tbs  food,  which,  thougb  email  lit  qoantitj,  ia  beat  avoid- 
«d.     Forki  and  apoons  for  mixing  ealad  ought,  particnlulj, 
to  be  of  wood ;  Ihaae  the  Frenoh  are  Tei7  akilM  in  b^ 

4647.  Tkt  eartlien-vicrt  iiiiitm  tnd  plater  leqaired  by  tbtioiu  hmiliea  are  ao  well  known 
to  hoDsekeepera  that  it  ia  naneceesarj  to  deacribe  Ibem  in  detail,  partjcnlarl]'  aa  they 
are  TOrying  in  faahion  continDallr.  We  refer  tbe  reader  to  Lhe  aection  on  "  Eaithen-wara" 
foi  H  general  aecoimt  of  the  uanafaelne. 

464B.  Sinit  belong  properly  to  the  aonlleiy  and  waah-honae,  but  in  amall  kitchena  are 
^reqnantlr  plaoed  there  alao,  or  in  the  hack  kitohan.  Their  aae  ia  to  waah  diibea  in,  or 
ttber  articlea,  and  likewlae  to  recelTO  and  eoDTe;  awajr  the  dirty  water,  llwy  are  heM 
bellowed  out  crf'aaiDBle  pieoe  of  stwM.jil'.  71& 
but  are  likewiae  made  of  wood  lined  with  leM 
or  sine.  It  abould  be  placed,  if  poMiUe,  in  a 
good  light ;  abeoU  be  aappUed  by  a  ooek  wHk 
cold,  and  if  there  ia  caiiT»-  m        _, 

nietHO,  alee  with  hot  water.  ' 

The  wane  pipe  ihoold  paaa 
b^w  into  ■  drain,  and  there 
•boold  be  there  a  bell  atenob> 
trap  to  prevent  my  bad  am^ 
iMns.  There  ahmdd  like-  A 
wiM  be  ariiA  m  tbe  butler'e 
pantry,  which  migtat  be  in 
the  comer,  fig.  714 ;  abe 
one  in  Ibe  serranta'  hall ; 
and  ifthia  were  Ismished  with  a  atai>«ock  and  ptag  in  the  bottom, 
H  mi^  aerre  oceaaionally  Ibr  washing  bands  or  anything  else. 

4M9.  7'i)i«inittcr(,jtf.  TtS,  are  general- 
M       Fif.  TI9.         Zi  ly  Ilzed  Id  kitchsns,  to  bang  kitchen  towels  on,  and  Ire^entty 

D\ JI   the  door  is  selected  to  contain  them,  aa  aaving  the  wall  for 

ffi  ~fl  5    Bomething  else.     The  roller  takes  out  to  pat  on  the  towel. 

^^^^^^^^^^■■i         KSO.  Hut  Clo4tU. — OpeortheimprOTemeota  inroodemkitch' 
U  ^   ens  ia  tbe  facility  with  which  the  varioa*  dishes  are  kept  hot 

\i  V   when  they  are  ready  before  tbey  are  j^.  in, 

wanted  ;  tbi«  is  cfibcted  by  means  of 
hot  cloaeta,  which  are  Indlapenaable  when  large  dinnera  are 
prepared,  A  hot  cloeet  is  merely  a  ctoaet  with  shelTes,  a  h,  fig. 
719,  of  a  afw  proportioned  to  tbe  number  of  diabea,  kept  very 
warn  ia  tbe  loaide  by  Am*  or  eleam.  Several  ekamnlea  itf 
Iheae  may  b6  aert  ia  our  anbeaqtunt  repteaentationa  of  kilrft- 
en  arrangomenta.  Tbeyare  aometimea  made  of  caal  iron,  and  i 
placed  in  a  reeeaa  orer  the  kitchen  oren  or  roaster,  and  heat-  a 
cd  by  the  smoke  and  heat  that  has  eome  Irom  the  oven.  Tbey 
may  also  be  heated  by  steam  after  it  haa  aerred  to  heat  boil-  U* 
era.  Tfao  smoke,  or  etesm,  ciicnlates  in  a  space  aronnd  Iha  " 
outside  of  the  cloaet,  e,  d,  (,  /,  coming  in  at  one  point  and  going  oat  at  another ;  the 
doon,  which  are  not  repreaeiited  in  the  nood-cnt,  being  kept  shnt.  The  diabea  are 
fi-  ■111  plaoed  opon  the  ahelTes. 

*  4SGt.  lV-71''isBportBblebotcloeet,faeatedbyBteam,mada 

entirely  of  tin  plate.  Theenter  caseeoaaistaof  twothiekneaa- 
esoftinplBte.haTingtheateambetweeD:  a  pipe  iTotn  the  boiler 
conreya  the  ateam  to  the  apparalaa,  aikd  the  eondenaed  water 
rata  mby  a  pipe  with  a  etop-cock  at  the  bottom. 
4892.  A  Jul  dottt  may  ofM  ht  nuii  in  the  screen  that  stands 
itan  the  kitchen  range,  by  varloua  modes.  A  acreen  with 
a  closet  within  being  conatnieted  on  tbe  principle  of  tbe  above 
Agm,  stoam  is  conveyed  by  a  pipe  in  the  floor,  and  iotradneed 
into  tha  apooe  betwoGB  the  cjnaet  and  the  oetaide  oawnC  lb* 
eoftdensed  water  paaaing  ofTby  another  pipe, 
Someiimei,  wbeo  more  heat  is  required,  ateam  ia  not  only  ear 
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SteoM. 


^^ 


Sttam, 


Sfam. 


Fif,7l9, 


ried  all  round  the  hot  closet,  but  even  in  the  sheWee,  as  in  Jigr,  718 ;  these  being  of  ttoj 
Fig.  718.  <^od  double,  with  the  space  between  about  an  inch  and  a  half. 

4053.  An  eamonUeal  and  exc^ltnt  hot  eUuet  is  fonned  by  tsJdng 
a  common  screen  for  placing  before  a  kitchen  fire  when  meat  it 
roasting,  and  closing  up  the  (ipont  or  side  next  the  fire  with  sheet 
iron  blacked ;  fonmng  a  door  at  the  back  for  patting  in  and  ta- 
king out' the  aitides  to  be  kept  hot.  As  black  iron  abaprbs  the 
Jq;^^  I  heat  powerftdly,  the  air  inside,  not  being  able  to  escape  when  the 
y^^^ I  i    doors  are  shut,  becomes  yeiy  hot.  When 

it  is  desired  to  use  this  hot  closet  as  a 
hastener  in  roasting  meat,  it  is  only  ne- 
cessary to  hang  in  front,  before  the  black 
iron,  a  covering  of  tinned  sheet  iron, 
which  msy  be  in  two  or  more  plates, 
aecoiding  to  the  size  of  the  hastener,  for  conTcnience  of  lift- 
ing on  and  off.  Fig,  710  is  a  back  view  of  such  a  moveable 
hot  deeet,  with  the  door  open,  showing  the  shelves,  dec.  In 
many  cases,  white  sheet  iron  virill  be  preferable  to  black  iron, 
because,  while  it  reflects  the  heat  and  hastens  the  meat, 
it  will  conduct  and  radiate  quite  enough  into  the  hot  closet ; 
and  what  is  collected  there  will  not  so  easily  escape  again  as 
4hrou^  the  black  sheet  iron ;  this  kind  of  hot  closet,  it  should 
be  observed,  is  liable  to  an  inconvenience ;  the  wood  shrinks 
so  much  by  the  great  heat  of  the  fire,  that  draughts  of  cold  air  penetrate  into  it ;  these 
openings,  when  they  occur,  must  be  stopped  up  by  the  carpenter,  except  he  is  ingenious 
enough  to  provide  a  better  remedy.  It  may  not  be  necessary  to  have  the  whole  of  the 
screen  converted  into  a  closet  for  keeping  the  cooked  dishes  hot :  the  upper  half  aJone 
may  be  found  sufficient,  and  the  lower  part  may  be  used  as  a  plate  warmer,  in  which 
case  two  sets  of  doors  will  be  proper. 

4654.  Plate  warmert  are  quite  necessaiy  in  establishments  where  hot  closets  are  not 
uaed  in  the  kitchen,  and  frequently  in  the  dining-room.  Those  used  in  the  kitchen  may 
be  fitted  up  in  the  fire-screen  on  a  small  scale,  as  in  fig.  720  *,  those  are  made  of  wood 
lined  with  tin,  and  may  have  a  door  in  the  back  to  take  out  the  plates  and  dishes 


Fig,  790. 


Fig.7%h 


Fig.  721  is  the  well-known  japanned  plate  warmer  for  the  parlour  in  small  femilapg. 

Fig.  722  is  a  lower  kind  sold  in  the  shops  under  the  name  of  tegeUkU  wtnun,  tm 
keeping  those  dishes  of  vegetables  warai  that  are  not  put  upon  the  table.  They  are  set 
<Vown  before  the  fire. 


ng,r» 


■4666.  PUi$  warmerw  are  now  ecnatnteted^  as  fig,  728,  in  which  a  vessel  filled  wUk 
mg  ekareoal  is  placed  to  keep  plates  and  dishes  hot ;  and  these  are  sometimes  placed  in 
the  dining-room.  Although  they  are  found  eflTeotivc  for  their  intended  purpose,  we  can- 
not reoonmnend  the  employment  of  charcoal  in  this  way,  since  its  flimes  are  so  extremely 


nntUTmc  of  ths  xitgben»  ito. 


prejudicial,  which  moat  odd  mnch  to  coataminste  the  air,  whare  tlraady  •ereral  eaiWM, 
each  as  reapiration  and  lights,  tend  to  injure  il.  An  mm  htaier  pUad  in  Kuib  treteUvHn 
wouU  not  kiet  aiijr  iad  ^fftct,  and  though  this  would  not  keep  bol  so  long  as  charcoal,  yet, 
with  good  maDa^meot,  the  beat  given  by  it  to  lbs  plate*  will  lenerally  last  sufficient^ 
long  at  private  dioners.  We  bsTe  seen  one  fitted  np  like  an  elegant  piece  of  oak  fbirnl- 
ture  with  earring,  /ig.  7S4,  which  remained  always  in  the  dining-room,  and  the  nse  of 
which  could  not  be  aaspecled.  The  beater  was  placed  in  it  just  before  dinner  eotn- 
mcDcedi  and  it  might  easily  be  renewed  without  ita  being  observed.  It  .is  scaroeh 
aeceasary  to  add  that  it  was  lined  with  tin,  and  had  shelTes. 


':  Hal  wattr  iiiha,  a,  fig.  736,  are  used  for  certain  large  joints  of  meat,  hashea, 
and  Tarious  other  things.  Tbey  aia  fiHTned  by  havlDg  a  rcMrvoir  for  hot  water  beneath 
the  dish  itself,  the  water  being  poored  in  at  i.     e  is  the  cover. 

4657.  Gmy  ttttltt,  fig.  7SS,  are  ior  keeping  giavies  hot  to  pour  over  Tanoas  dishes 
as  they  are  cooking ;  they  are  of  c<^>per,  and  are  lieated  over  tha  charcoal  store  or  bot 
plow.  _     ^    ^  K,,  m. 


aoy  with  ■  tnuf  h  Intvw  U  atch  Ui< 
dnppiiuM,  that  lb*T  DUT  not  xiil  U- 


■kwi  tbu  ii  inl  iuo  i  tin  niitl 

thM  if  luaruiriDlD  unUHtcinitiin- 
inf  boiUof  ttttn,  in  the  mtDur  of 
>  (Ig^pot ;  ■  ieit  in  Ika  lid  k  ror 


406L  ^^r  Hid  npur  ibnt.^ln  AooUBf ,  fraqnnlly  ft  lair  BianUi  m  pf  cmt  vilqt.uid  thflk«af  t1i«ii 
s  HTiou  jKnumAKOm.    It  v  «HtBtl>],  not  Bflnly  to  tb»  taalOrt  of  thn  eooka,  bat  to  (hi  parfeetion  of  ibib 

Etcemi,  bf  BptbUnj  iUitm  to  uqsin  inelnDa,  iku  dl  ibiir  >piiuUu(,  itu  ^puaUIjof  Iha  moil  triOliif 
Bd,ihaaUrb(wiUi!oiinlm]farui»ditiin.    Id  inll-fgnuilwd  klchu.iiuhuilouinll  nuU*  thaooob 
to  frt  n  tb*  bait  diuna,  afamhliic  ahaald  be  lUdi^  ■■  in  >  cbaniod  UbsnKnr. 
Kg.mttt,  (iB  boiwiib  Ibm  di- 


4663.  Mtchina  for  weighiiig  are  very  neoessaiy  to  ewry  fionily,  that  the  h. . 
nay  keep  a  check  upon  the  tradesman,  and  foi  proportioning  Tarioos  ingredients. 
Tht  common  tealtt  are  too  well  known  to  require  ('■wniption     ■=■«.  73S  is  a  weighing 
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machine  now  generally  tiaed  as  maeh  more  conTenient.  Tbe  artides  to  be  weighed  on 
put  into  the  scale,  a,  which  lies  loose  on  a  cross-piece  airaflar  to  h.  The  weights  an 
pot  into  the  square  dish,  c,  and  when  it  descends  it  gives  the  weight  required.  The 
construction,  on  the  principle  of  the  lerer,  is  easily  understood  frfMu  the  figm. 

Fig,  733  is  a  weighing  machine  generally  used  for  domestic  purposes,  where  larger 
and  heavier  articles  are  to  be  weighed.  It  will  weigh  three  hundred  weight.  Both  the 
above  are  constructed  wholly  of  iron. 


Fig.TU, 


4(KMt.  CuUeniers,  or  eoUtnier^  ^.  734,  are  Tesaels  having  the 
bottom  pierced  full  of  holes,  for  straining  or  separating  the  more 
liquid  from  the  solid  part  of  Bobstances. 

4666.  An  xnm  hand-miU,  seeuiely  fixed  to  the  waU,  is  ueoeasa- 
ly  for  grinding  coffee,  and  anotiier  for  rice  floor,  barley  floor  firom 
peail  miriey,  or  oatmeal  from  groats ;  and  «  soraller  hand-mill  for 
pepper,  dec. 

4M6.  Cindtr  8^Ur, — Soareely  anythinf  it  more  dertnictiT»  to  th«  fureitim  of  oor  mpttitanlB  tlwa  taknf 
ont  Um  mIhm  from  tho  gimtes  in  tho  mornliii^,  from  their  Aytaf  ebont,  and  reifiBg-  a  dood  of  duet  that  aAor 
ward  eetdea  down  over  ererj  iwrt  of  the  room,  and  has  to  be  removed  bj  camfal  bmehii^  and  wiping ;  bat 
the  neat  miechief  raneraUy  done  bj  this,  which  ia  too  often  performed  in  a  earelesi  manner,  it  leldon  anfll 
fliMiUj  nndentood,  becanae  the  operation  h  performed  eariy  in  the  moninf  ,  and  the  rooms  are  dotted  aliei^ 
ward.  We  would  recommend,  therefore,  that  a  cinder  sifter  should  constantlj  be  a  part  of  the  houaemaid^ 
apparatus.  This  simple  machine,  the  eoet  of  which  is  trifling,  will  not  only  prevent  almoet  all  the  deetractioa 
we  haTO  mentioned,  but  will  ssto  the  housemaid  herself  from  the  dirt  insepaiaMe  from  the  usasJ  mod^,  and, 
what  ia  net  undeeerring  of  attention,  economy  and  the  cleanliness  of  the  firs  will  be  promoted ;  for  when  tli« 
aehee  u«  taken  down  without  being  si/fced,  a  grsat  deal  of  good  diners  go  into  die  dust-hole,  in  ^lite  of  th« 
endesTours  of  the  most  careful  serrant.  The  best  cinder  sifter  is  made  of  tin  in  the  Ibnn  of  a  alop-pail,  but 
larger ;  in  the  inside  is  a  wire  sieve  that  takes  ont.  The  ashee  being  pot  into  this  sieve,  the  lid  of  the  ^il  ia 
put  on,  and  by  turning  round  and  shaking  the  latter,  tha  astaaa  fall  tlurough,  leaving  the  cinders  alone  in  tlM 
sieve.  The  pail  shotdd  now  remain  quiet  for  a  lew  minutes  till  the  ashes  saheide,  and  then  the  ltd  amy  be 
taken  off,  and  the  dnders  need  to  pot  on  the  fire :  or,  if  that  is  not  required,  they  may  be  kept  fnr  odMr  fine 
or  ooppMia,  and  the  adiea  thrown  into  the  dust-hole.  A  cheaper  kind  of  cinder  sifter  is  made  of  wood ;  but 
the  pnndple  is  the  same.  Considering  the  great  convenience  of  this  little  iflstniment,  it  is  anpiising-  that 
it  !•  not  emj^oyed  in^eteijr  family. 


B«Uews.— The  nae  of  heUOWB  is  frequently  declaimed  against  in  good  housewifery,  and  oettainly  the 
fires  may  be  managnd  perfectly  well  without  the  use  of  this  apparatus ;  but  tfaerto  are,  nevertheiees,  oec» 
nooally  cases  where  thev  are  extremely  convenient. 
4fifi8>  Tht  eomnum  b^uamtfor  hhrnnf  tht  Jin  ia  a  verr  ancient  and  a  ftiry  simple  and  ingenious  inientien. 

I     -  *    II  * '  "^^  prindnle  on  which  it  acu  is  its  forming  a  vacuum,  into  whidk  air 

I  ^J— ijaSBs  rushes  to  nil  it  up,  which  is  afterward  eiqiMibd  thnnqrh  the  aocde  in  a 

C^j^  "^  j\y  725,     stream,  by  presaing  the  two  boards  together.    It  consists  of  two  fiat  boards, 

•J'"^ '     h  ^'  a  and  b,jlg.  73ft,  united  by  a  leather  joint  at  e,  and  having  leather  nailoa 

OB  tiie  edges,  so  as  to  permit  the  boarda  being  separated  at  one  end.  On  the  inside  of  the  drcular  hole,  d,  ia 
the  lower  boaid,  a  leather  -valve  is  fiutened,  which  permits  the  air  to  enter  when  the  npper  board  ia  raiasd, 
but  shots  when  the  boards  are  brought  together,  ai«i  thus  obKges  dm  air  to  be  driven  out  at  the  noole.  This 
simple  apparatus  aflbids  a  good  illnstntion  of  the  Itot  thnt  air  is  a  anbetance  -aa  well  as  water ;  fer  havmg 
raised  the  upper  board,  as  in  blowinf ,  and  Mopped  up  the  noskle,  it  will  be  fMMd  that  it  ia  impoeaible  to  ahm 
the  bellows,  the  air  within  reeisting  as  much  aa  if  it  vtara  irafeat,  which  oonU  net  be  the  onse  were  the  air  not 
aubstantial  matter. 

4M0.  7^  doailt  beBimt  is  mostty  used  for  the  forge ;  but  it  ie  occasionally  employed  in  a  portable  fona  ia 
the  same  way  as  the  sin^o  just  deecribed.    Jm  this  tlmre  is  another  board  in  the  spMe  between  the  upper  sad 
lower  ones :  and  there  is  a  valve  opening  upward,  likcwiee,  in  the  middle  board.    By  thw  moana  n  oontinnea 
hhwt  is  wodnoed  {  but  this  construction  is  generally  too  heavy  for  domestic  use. 
4670.  Clorfte'f  pMenf  thwtfyjig.  738,  is  a  great  improvement  on  the  donUe  bellows,  producing  a  coatinnost 

blast,  but  bdng  at  the  saane  Ubm  toij  light  and  chasp. 
It  oonsisU  of  a  tin  tube,  having  attached  to  it  a  barrel,  m 
which  ia  contained  a  circular  fan  like  that  need  lor  wia> 
nowfuf  ,  and  which  is  driren  round  by  »  wheel,  a,  inbbiag 
against  a  smaUer  one,  *,  Axed  on  the  azia  of  the  ftn.  l%n 
air  enters  at  the  holoe  en  the  ndea  of  the  barrel,-  and  the 
leavea  of  the  fan  veashittf  oleaa  to  the  intorior 
leaoaafthsharrsl, 
the  air  ia  expelled  ia  a  continued  stxeam  througlk  the  tube,  e.    This  ap- 

Pratua  blows  up  the  fire  much  bettor  than  the  oommon  bellovra,  whin, 
need  M«fiiotoaa|y,  norimtimea  pMa  tha  fire  eul. 
4071.  Th*  Ckinate  btUom*  oonstets  of  a  box  of  wood  about  two  feet 
tong;^.  737,  and  one  foot  square,  in  which  «  thidc  eqnare  piece  of 
•OMd,  whioh  exactly  file  the  iutoraal  cavity  of  the  box,  ia  puahad  ^*.-^     j^  7(7 


rVUftTUKH   OP  TBB   EITCBBN,.  KTQ. 
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Lht  box,  uid  ja  th«  iauiDBl  boudj  tli«T*  tn  ttlww*  to  ftdmJt  taA 
A  HKgle  fiiic,  like  ft  fiiD-buTtL  -nM,  ptrhapfl,  tmv  of  At  flm 
wunOr  qiad  is  Ike  entigu  in  (ks  north  of  Prun. 


WetwA  ft^  lbt*uJ.    In  Uka  twa  vndt  of  the  box,  uid  in 
■ipsl  Um  air ;  ll  u,  is  bet.  >  kind  oT  gmi  •     ■     .    .  . 

iaUroBiBta  for  blowiaft  tk«  fin,  bid  it  iti_  _ ..._._ _„—  ._ _,_„_- 

Vni.  Cii>M>»f(aJi,><UFi»teiiv  t^,>(-TM,uiiiiKMUplusiIhingiinDcculeuU]rtisrontb>ft» 

to  keop  kot ;  kj  tlw  top  baiDg  niov«ibl*,  (Ha  tavenl  aid««  <£  the  din  mar  be  praioiitod 

lotka  llni  lerrcMiaBiaiiUr.  ,.-=r^ 

4673.  Breomt  mnd  brtka  are  articleB  or  farvitnre  in  daily  iwe,  asd  > 
are  made  of  Tarions  maleriBla,  ai  wbiak,  bair,  cuie,  wbalebone,  dec., 
and  of  a  great  varietj  of  forou,  aceordiag  to  the  uses  to  which  they 
are  apidied.    They  are  too  well  known  to  require  paftienlar  deaorip-  lu,  7—  1 
tion,  bnt  may  be  enumerated  as  carpel  broonu,  made  of  a  stroBK  vfalte  C 

ffrasa,  termed  whisk ;  chamber  troomi,  made  of  long  hoga'  hriatiea ; 
hand  broaiiu ;  btnnuter  iroont ;  Tirk'r  hetd,  with  a  very  long  handle, 
for  sweeping  down  cobwebs  and  dust  from  comicee,  &c. ;  feUhtr 
irwDU,  far  dasting  p[cturea  and  delicate  artidee ;  hearih  broomt,  both 
plain  and  ornamented,  some  of  which  are  made  with  the  handle  to 
ahnt  Qp  short  like  a  telescope,  for  drawing  and  bed  rooms.  There  are 
brooms  for  offices,  yards,  and  areas  of  birch,  some  of  which  are  made  for  Ihl*  purpose 
ia  tho  form  of  chamber  brooiaa,  but  of  the  inside  of  the  canea  called  latan,  after  the 
outside  haa  been  attipped  off  for  the  seats  of  chairs ;  these  are  extremely  efi^ife  and 
dDrable,  as  well  as  cheap.  The  bed-chamber  brooms  shoiUd  be  kept  in  a  closet  on  the 
bedroom  atory  for  them  and  other  simOar  otensils. 

4A74.  Bruthti  are  amaUeT.  and  bare  the  hair  Bhorter  than  brooms  ;  they  are  Dsually 
made  of  bogs'  briatles  of  different  degrees  of  coareeneea  and  fineness,  and  of  varlouB 
lengtiis.  The  hair  ia  doubled  end  fixed  into  holes  by  wire,  which  is  usuaSy  concealed 
by  a  thin  plate  of  wood  that  coTera  it.  In  ill'made  brushes,  this  covering  is  apt  lo  come 
off  and  expose  the  wire,  and  when  this  fails  [he  hair  comes  oui ;  should  this  accideni 
happen,  the  wood  covering  should  be  fixed  on  agaiii  securely.  In  some  brushes  the  hair 
fa  merely  fixed  into  the  hirfea  by  some  cement ;  these  are  generally  worthless.  The  *a- 
rionsbrusbes  in  common  use  may  be  enumerated  asclothes-bruBhee  of  various  kinds,  hat- 
brtishea,  coarse  and  flne.shoe-brashee,  DaU-brushes,  tooth-bmshos,  oramb-brashea,  botlle- 
bruahes,  scrubbing-brushes,  dry  loaded  rubbers  for  floors,  black-lead-bmabea  for  grates, 
fumiture-bruahes,  dusting-brushes,  water-eloHet-brushes,  and  filtering  stoae-bnisbea. 

4ST5.  Tht  comnun  ^tanning-fan  for  beds  js  filled  with  live  coals,  and  it  requires  care 
not  to  leave  some  smoke  and  suSocating  fumes,  Independently  of  the  danger  of  scorch- 
ing the  sheets.  JFV*  TSU. 

A mptrior aaTtning-pan, Jig. 739,iat\\eA    -^-—^r—^^  ' 

with  boiling  water,  which  ia  perfectly  safe  Q^    *^  ^"      •"»■  '      tfg° 

from  ali  these  accidents,  ^ -^^ 

46TB.  Tabctfvr  tpeaking  ikrouglt,  SO  as  to  commnnlcste  between  diObrent  epartmenta 
at  some  distance  from  each  other,  are  at  present  much  employed  In  shops  and  mann- 
faclories,  and,  as  they  instantly  convey  intelligence  or  orders  to  the  remotest  parts  tA 
an  establishment,  save  an  Immensity  of  fatigue,  and  produce  a  greU  economy  of  time. 
They  have  not  yet  been  much  introduced  into  domestic  establiahmenta ;  bnt  they  would 
be  foand  extremely  advantageous  in  targe  booseB,  in  conTeyiag  orders  &om  the  nrsery 
to  the  kitchen,  or  from  the  house  to  the  stable.  Mr.  Babbage  observes,  "their  conve- 
nience arises,  not  merely  from  saving  tie  servant  or  workman  naeless  journeys  to  ro-- 
eeive  directions,  but  from  relieTing  the  master  bimaelf  frinn  that  indisposition  lo  give 
tionble,  which  frequently  induces  him  to  forego  a  trifling  want,  when  he  koowa  that  his 
attendant  must  mount  several  fligbts  of  stairs  to  ascertain  his  wiahea,  and,  after  de- 
scending, must  mount  again  to  supply  them.  The  distance  VO  wMdi  such  a  mode  of 
communication  can  be  extended  does  not  ajqiear  to  hare  been  uoertained ;  but  it  la 
probably  much  greater  than  is  re- 
quired in  the  largest  mansion." 
The  tubes  are  usually  made  (jf  tin, 
and  about  an  inch  and  a  half  In 
diameter,  with  a  conical  pieco  at 
the  end  for  speaking  into ;  the 
person  spoken  to  puts  his  ear  to 
the  other  end  of  the  tube ;  and  a 
bell  is  used,  the  ringing  of  which  r~\ 
is  a  signal  to  listen.  Tubes  for  ^l 
this  purpose  have  lately  been 
made  oflndia  rahber. 
Wrr.  niK  a^nU^  Mti  jln*  emt 

<tr  uWKHaii,  ibmt  tkinrHin  jmat  ■go, 
•r«tevaac>]l«]tkaIin<AUinrJ.  In 
B  mpto  nugi  vai  tean  ID  (nuWaa  n- 
,.^Ai!m.  .  i.r..  >.u,  k»lu  Aior  ipetk- 
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middle  of  a  frame- wort,  nearly  of  the  fonn  of  that  of  a  tent  bedstead,  ^.  740,  in  no  part  of  which  was  it  | 

ble  for  a  human  Being^  to  be  concealed.  If  a  visiter  applied  his  month  to  either  of  the  tmmpet  mouths,  and  i 

some  qoestion,  a  Yeplv  was  riven  by  a  voice  which  seemed  to  proceed  from  the  ball,  which  oocasianed  the 
name,  thb  Invisible  Girl.  AlUiottgh  this  illusion  created  much  cnriueity  in  the  public,  and  the  apparatus  wis 
•zamined  for  months  by  numerous  ingenious  persons,  yet  no  one  hit  upon  the  mode  in  which  the  elTect  was 
produced,  it  not  being  then  generally  known  that  sound  could  be  conveyed  through  tubes,  and  the  tube 
through  which  the  sound  was  leally  conveyed  being  concealed.  The  following,  however,  was  the  constraetHB 
of  the  apparatus :  the  frame-work  contained  a  metallic  tube,  indicated  by  the  dotted  lines,  and  this  tabe  passed 
under  ti&e  floor  into  an  adjoining  apartment.    The  nerson  who  gave  the  answer  to  a  question  put  at  the  traai* 

Sts  applied  bis  mouth  to  the  end  of  this  tube,  and  the  sound  was  conveyed  by  its  means  to  the  points  in  the 
mie  oppoeite  to  the  trumpet  mouths,  which  they  entered  and  were  reflected  back,  and  seemed,  therefor^ 
to  issue  out  of  it.  When  the  effect  of  this  conveying  tube  became  publicly  known,  the  exhibition  ceased,  aad 
tubes  hare,  since  that  time,  been  very  generally  employed  to  convey  the  sound  of  the  voice,  as  abore  mentioned. 

4678.  A  clock  should  never  be  omitted  in  a  kitchen.  For  those  who  wish  to  be  economi- 
cal, a  Dutch  or  German  clock,  with  wooden  wheels 
and  ordinary  weights,  which  may  be  had  for  I2<,  and 
some  of  which  perform  remarkably  well,  will  answe. 
every  practical  purpose.  The  alarum  which  is  fre- 
quently attached,  and  which  can  be  set  to  go  off  at 
any  required  hour,  may  not  be  without  its  use. 

4679.  A  wine  and  butter  cooler  {Jig,  741)  is  often 
useful  in  some  cool  place  adjoining  the  wine-cellar 
or  ice-cellar,  into  which  a  quantity  of  ice  may  be  put 
for  daily  use,  and  to  which  access  can  be  easily  had, 
for  cooling  wine  and  butter.  It  may  be  of  wood 
lined  with  lead. 

Ice  Preservers, — For  the  description  of  these,  see 
Book  VIII.,  Chap.  VII.,  "  On  Cooling  Liquors." 

4680.  Dish  oners,  of  metallic  wire  gauze,  are  very 
useful  for  covering  up  meat,  either  raw  or  cooked,  to 
keep  off  flies,  and  yet  give  a  view  of  what  is  below. 

•4681.  ButUr^s  trays  are  made  of  mahogany,  and  are  more  convenient  to  put  away, 
occupying  less  room,  when  they  are  made  to  fold 
down,  as  in  Jig.  742.  When  used,  the  sides  are  turn- 
ed up  and  fixed  by  bolts.  It  is  recommended  that, 
though  the  sides  may  be  of  common  Honduras,  the 
bottom  should  be  of  Spanish,  as  the  soft  wood  is  too 
easily  stained. 

4682.  Knife  trays  are  made  with  a  partition  in  the  centre,  which  serves  the  purpose 
of  a  handle. 

4683.  Safes  are  necessary  to  keep  meat  in,  whether  raw  or  cooked,  to  defend  it  from 
flies  and  other  insects,  particularly  where  there  is  no  regular  larder.  They  are  portable 
cupboards,  generally  of  wood,  with  the  panels  of  the  doors  and  sides  filled  with  some 
perforated  substance  to  let  the  air  in  properly,  but  so  as  to  preclude  the  entrance  of  flies, 
dsc.  The  most  usual  material  for  this  purpose  is  what  is  called  safe  canvass.  Iron 
wire  is  also  employed,  not  being  liable  to  be  gnawed  by  mice  and  rats ;  but  this  requires 
to  be  kept  well  painted  in  oil,  otherwise  it  will  soon  decay  by  rust.  The  coounon  wire 
cloth  is  woven  by  a  machine ;  a  stronger  wire  is  woven  by  hand,  but  is  more  expensive, 
though  more  durable.  Perforated  zinc  plates  are  likewise  employed  for  this  purpose ; 
and  safes  made  altogether  of  zinc  are  constructed  for  exportation  to  tropical  climates, 
where  the  white  ants  frequently  destroy  those  of  wood.  The  comparative  prices  are : 
a  smaU  safe,  with  canvass,  lbs. ;  one  ditto,  with  iron  wire,  18#. ;  one  ditto,  with  zinc 
plates,  21«. ;  and  one  with  wire  woven  by  hand,  25«. 

4684.  An  ice  cooler  {Jig.  743)  is  a  useful  addition  to  a  larder  for  keeping  meat,  fish, 
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butter,  or  other  things  very  cool.  It  consists  of  a 
strong  chest,  having  the  sides  of  thick  wood,  or, 
what  is  better,  of  two  thicknesses  of  wood,  with  a 
space  of  an  inch  between,  which  may  be  filled  with 
charcoal  dust,  to  make  it  a  good  non-conductor  of 
heat.  A  quantity  of  ice  must  be  laid  upon  the  bot- 
tom ;  and  a  little  above  this  there  should  be  an  iron 
grating  to  lay  the  meat  and  other  articles  apon.  If 
required,  there  may  be  two  of  these  gratings,  sofli- 
ciently  apart  to  admit  of  joints,  6cc.,  lying  on  the 
lower  one,  and  there  should  also  be  a  contrivance  for 
these  gratings ;  a  wooden  cover  shuts  over 
To  carry  off  the  water  that  forms  from 
ing  of  the  ice,  there  xi^ust  be  a  waste-pipe 
from  the  bottom  to  communicate  with  the  draia.  This  chest  should  not  stand  immedi- 
ately upon  the  floor,  but  should  be  supported  upon  several  small  pieces  of  wood,  that  the 
heat  may  not  be  communicated  from  the  floor  to  the  bottom  of  the  ice  cooler.  This 
wiU  serve  for  regetaMes  as  well  as  amimal  food 
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4$65.  Fif.  744  represente  a  nnk  m  the 
scullery,  with  pipes  and  cocks  for  hot  and 
cold  water,  with  a  plate-rack  over  it :  the 
tubs  for  bog  wash  ave  placed  beneath. 


^'-s 


46S6.  Fig,  746  is  a  potato  dratner,  to  lay  potatoes  on  to  drain  after  they  are  washed, 
A  frating  below  carries  awi^  the  wet. 

Fig.  745. 
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4687.  Fig,  746  is  a  tpit-raek  to  haag  spits  upon  after  they  are  cleaned,  and  are  ready 
for  use. 


CHAPTER  V. 

BZAMPLES  OF  VARIOUS  KITCHEN  riRS-PLACE8. 

4688.  It  may  be  useful,  in  illustration  of  what  we  haTe  said,  to  give  some  examples 
of  kitchen  fire-places  which  have  been  fitted  up  and  found  conyenient. 

4689.  F^.  747  represents  one  of  the  smallest  size  ranges,  the  fire-bars  one  foot  six 


Fig,  7^, 
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inches  in  length.  On  one  side  is  an  oven  heated  by  the  fire ;  and  on  the  other  side  is 
a  boiler,  also  extending  behind  the  back  of  the  fire,  with  a  cock  to  draw  off  the  water. 
The  boQer  may  either  be  filled  every  day  by  the  circular  cover  on  tlie  top,  or,  what  is 
4>etter,  it  may  be  fed  by  a  cistern  and  a  ball-cock,  as  represented  by  the  dotted  lines. 
This  boiler  may  likewise  furnish  steam  to  the  two  tin  steam  vessels,  a  and  b,  placed 
over  the  cistern.  The  pipe  which  supplies  the  steam  is  indicated  by  the  curved  dotted 
line.  The  throat  of  this  chimney  should  be  made  narrow,  and  the  inside  may  be  lined 
with  Dutch  or  white  delft-ware  tiles,  which  gives  a  very  clean  and  neat  appearance. 


844  GENERAL  AtKAVOSMBST  OT  A   KITCSEW. 

«W.  Fif.  748  is  anotlUT  timnguatut  on  a  Itrgn  ictle.    bt  tbe  kitefaBn  eUnaqi 


there  ia  the  mual  raii|e,  wilb  an  otcd  enoneaideuda  btdteronthe-oSier.  '. 

with  tbc  :aEt,  on  the  right,  is  a  aet  of  atoaiDen,  and  a  hot  clasat  benealli  heated  bj  tha 
steam.  On  the  left  of  the  chimney  there  ia  a  hot  plate,  with  a  aeparate  llrfrflaee  ael 
ia  brick-work;  and  thia  is,  iageneral,  tbabeat  wayof  Bltii^iip  the  hot  plata,  siiice  Iha 
biicka  confine  the  beat,  and  the  kitchen  is  not  made  bo  naim  as  when  Uie  Whole  ia  of 
iron.  The  hot  plate  may  be  plseed  in  any  part  irf  the  kitchen  where  there  is  a  poeaibiiity 
of  having  a  lae. 

4891.  In  some  places  they  hSTe  tried  to  do  away  with  the  nae  ef  an  epen  fire  and 
kitchen  range,  and  to  depend  upon  hot  plates,  balunf  onaa,  ateam,  and  odier  modes 
lately  introduced :  but  however  economical  iheae  airangemeata  may  be  in  point  eftnel, 
and  however  well  adapted  to  particnlar  caaes,  we  oamot  recommend  the  bauiahoienl 
iif  the  kitchen  range,  when  we  consider  the  freqaent  eJiange  ot  serraDta,  their  general 
want  of  intelligence,  and  (he  great  attention  and  care  which  these  new  niedes  demand, 
thongh  excellent  in  principle. 

4A9X.  When  there  is  no  flae  to  carry  off  the  air  heated  by  the  hot  plalB  and  the 
steamers,  the  hot  air  comes  into  the  kitchen,  eaasing  the  place  to  b«  aDcamfortably 
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warm ;  to  pieTent  thia  eflbct,  it  ia  best,  if  poaaiMe,  to  place  tbeae 
parts  of  the  apparatas  in  recesses  in  the  nail  like  chimDeya,  the  floea 
of  which  may  either  go  to  the  top  of  the  house,  or  join  the  chimney 
fine.  Thia  will  add  much  to  the  bealthtneaa  of  the  kitchen ;  bat  tb« 
possibihty  of  effecting  thia  improTemeat  must  depend  npon  the  lo- 
cality ;  and  a  good  light  in  these  recesses  is  necesaaiy.  F^.  749  rep- 
resents sBch  an  arrangenwnt,  where  the  middle  recess  contains  the 
range  with  its  boiler  and  oven  ;  in  SBother  recees  is  a  hot  plate ;  and 
in  the  third  a  set  of  steamers,  with  a  hot  doael  beneath,  atao  healed 
by  SI 
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there  ia  access  to  a  flue.  The  oven  may,  if  reqoired,  be  a  roaster  o: 
loasling  oven  ;  and  it  is  heated  t^  its  own  separate  £re,  which,  after 
circulating  all  ronnd  the  OTen,  goes  roni^  the  hot  cloaet  ia  the  direC' 
(ion  of  the  arrows.  Such  an  apparatns  may  oftea  be  mefa^  in  addi- 
tion to  oibera  of  a  similar  kind.  Proper  places  must  be  made  fcr 
sweeping  out  the  fines.  This  may  be  pat  into  a  recess  in  tbe  brick 
wall,  or  project  into  the  apartment  with  (bw  or  mno-inch  hicfc 
work  on  the  sides,  which  will  be  proper  te  esafine  the  beat. 


f  VAKtODB   KtTORSN   PIIB-PLACEa. 


aeBmdMflMtewittiMOftheMu^iiMdeClMbaDnea,  ■bontrorlTTCBraaxD.  Here  the 
lire  in  Ibe  raige,  imotesd  af  Mng  oiieci  H  Mp  in  the  usual  wbj,  is  corerca  hj  a  plate  of 
ctit  inn,  aad  tkis  moke  la  naM  to  pau  into  a  flue  behind  the  back  or  the  chimney. 
B;  thii  mode  the  aoot  U  prerented  fVom  ftlling  upon  tho  various  Teuela  placed  on  the 
hot  plate-;  aod  wiies  the  laside  of  the  ehimaey  ia  lined  with  white  glated  tilea.  it  haa 
a  ver7  aeat  and  ^ean  appearaaee.  Iinmediatelj  bdow  the  hot  plate,  and  alwve  the 
tars  of  the  grate,  there  ia  a  aarrow  doer  for  throning  coals  on  the  fire,  and  just  over 
the  flre  there  ia  a  eirenlar  aperture,  generally  covered  with  an  iron  plate  ;  but  when 
thla  coTer  is  left  off,  the  epertare  Berres  to  cause  anything  to  boil  quick  when  placed 
over  H.  On  the  right  of  the  raon  is  a  boiler,  and  on  the  leH  an  oven  ;  but  the  latter 
was  Doltrof  the  «rdinar7  kind,  and  not  fbmiated  with  a  eorrent  of  hot  sir  like  the  Rum- 
ford  roaater;  it  ooold  tbereibire  onlj  hake,  but  not  roast.  We  cannot  recommend  thia 
«TrBngement,  and  nreaeat  it  rather  to  ahaw  ttvot  what  some  of  the  later  kitchen  ^re- 
places have  been  derived. 

Of  late  several  kitehe>  fln 
«ODaeeted  together,  reqairing  monsl;  tc 

ting  by  the  bricWnier.  We  shall  describe  afewofthem;  but  muatobaerve,  that  tl:  _^.. 
they  have  tome  advantage  id  point  of  oeataess  and  compactness,  yet  the  latter  quality 
is  productive  of  this  roconveBioace,  that  when  any  part  wears  out,  or  is  ont  of  order, 
the  whole  maohiaety  ia  probaMy  stoned ;  and  that  the  diffieully  of  repairing  is  always 
great,  often,  fron  the  locality,  eveq  Impraellcabla.  On  account  of  repairs,  it  is  best  to 
Save  the  several  parta  of  kitchen  a^ratva  aa  tiMch  as  possible  independent  of  each 
otber.  We  most  likewiae  stala,  in  jtutice  to  obt  readers,  that  ia  all  their  descriptions 
of  theae  kltchea  tre-places,  the  ironmongers  represent  them  aa  capable  of  doing  much 
more  thoa  n  practice  they  can  perform  with  that  convenience  essential  to  the  cook. 

4696.  BTomCt  eeo^og  fptrat**  {fig.  702)  is  a  late  invention  of  this  kind ;  and  the 
maB^ag  pan  haa  at  leaat  novelty  and  ingenuity  ts  recommend  it  llie  meat  (o  be  roast- 
«d  ia  ho^i  ia  a  aiehe  formed  of  a  scteen  of  tin,  shown  at  i,  and  placed  before  the  ver- 
tical ban  of  the  Ire,  ifUch  are  aeen  at  ■.  The  tube,  6,  of  the  acreen  ia  inserted  into 
the  circular  apettfire,  c,  bdow  the  fire;  Ibe  meat  ia  turned  round  by  the  current  of  air 
that  feeds  the  Ere  i  tor  when  the  fire  bums,  and  is  wanted  for  roasting,  air  enters  by 
thia  apertttre  to  aop^  it ;  but  belhre  it  reaches  the  fire,  it  mast  pass  through  the  tube 
If  and  ia  doiag  so  it  acta  epon  a  vertical  fan  wheel  plaeed  below  the  dripping  pan,  and 
aetait  in  motion;  theaslaaftiiia  Jan  aeta  npoo  another  wheel,  which  has  its  axis  up- 
right, risteg  into  the  screen,  and  canyiiig  npoa  it*  unMr  end  a  circular  diak.  To  the 
oueuoferenoeof  Ihiadl^areaoapended  one  ot  more  pieeeaof  meat,  which,  of  course, 
iwolre  with  the  Qjs,  aad  ptaaont  thrir  diflbrent  aMea  to  the  fire  in  saeceosmo;  and  this 
notioa  BMUt  eeotioiia  as  loaf  a*  the  Ore  barms,  because  so  long  will  a  current  ofairen- 
l«r  hy  the  tube,  and  act  upaa  the  Ian  wheti ;  the  motion  will  be  faster  or  slower,  as  the 
dn  borna  more  or  teaa  brlnly.  The  heat  of  the  fire  coming  through  between  the  opright 
tan,  together  wHh  what  J*  MKt  offby  the  boated  iron  l>nat,  and  the  strong  reOectioa 
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from  the  inside  of  the  icreen,  fs  said  to  be  sufficient  to  ittaM  the  neat.  Onr  the  tin 
13  a  hot  plate ;  it  is  an  oven ;  c  i«  a  hot  closet ;  /  is  a  baflar,  and  A  is  a  tooiliag  place  is 
the  bot  plate,  all  heated  by  the  same  Gre.  The  flame  aad  smolie  pass  eniirely  onde* 
.  the  hot  plate,  and,  of  courae,  over  Ibe  top  or  the  OTea  ia  the  direetioo  of  the  atrotra  ; 
pan  of  it  also  paBses  beneath  the  oven  ;  and  the;  then  lum  downward  and  go  under 
the  boitotn  of  the  boiler,  which  extends  down  as  far  as  the  dotted  lines.  The  smoke 
then  ascends  b;  the  side  of  the  bmler,  /,  as  shown  by  the  arrows,  and  finally  passes 
into  the  chimney.  The  hot  closet,  t,  is  warmed  b;  the  hot  smoke  passing  over  ii.  Wheit 
broiling  and  not  roasting  is  reqaired,  the  fire-door  must  be  shut,  and  also  the  aperture  e, 
while  Ibe  aperture  h  is  opened.  The  air  to  supply  the  fire  then  comes  ii  through  k,  and, 
of  course  draws  downward  ;  o^et  this  aperture  the  gridinut  lor  bratling  is  placed ;  or, 
if  quick  boiling  be  wanted,  the  kettle  is  put  over  it.  Ordinary  boiling  and  stewing  are 
performed  upon  the  bot  plate ;  and  it  would  be  easy  to  add  a  steam  apparatus.  The 
throat  of  tlie  chimney  is  closed,  except  a  square  aperture  lo  let  off  occasional  vapours ; 
and  this  may  be  shut,  when  required,  by  a  sliding  plate.  When  neilbn  roasting  nor 
broiling  is  going  on,  the  aperture  c  is  closed,  and  a  drawer,  t,  is  pulled  oat  a  little :  tbit 
supplies  air  to  the  ^re,  and  will  likewise  serve  to  regulate  the  draught,  ao  that  the  fire 
loay  be  kfpt  for  a  long  lime  just  a-light.  Any  kind  of  coal  may  be  burned  )  but  the  best 
fuel  is  a  mixture  of  aulhracite  and  common  coal. 

4686.  Wrighl't  kUclicn  range  «r-  W. 

l^g.  763)  has  the  fire  enclo- 
sed by  a  door  filled  by  plates  of 
mica,  improperly  called  talc. 
The  beat  comes  through  the 
mica,  sufficient,  if  u  mii,  to 
roast  meat  placed  in  a  tin 
niche  on  a  large  Dutch  oven, 
with  a  spring  jack  attached.  . 
The  fire  also  beats  a  hoi  plate  ^ 
placed  over  it, having  an  aper- 
ture in  the  centre  for  boiling 
a  square  tea-kettle,  or  for 
broiling ;  on  one  side  is  an 
oven,  and  on  the  other  a  boil- 
er, both  heated  by  the  fiame 
and  smoke  passing  round 
them  in  flues  constructed  in 
the  iron-work, while  meal  and 
vegetables  may  be  steamed  in 
vessels  supplied  with  sti 
ftom  the  boiler.  A  pipe  i 
likewise  convey  steam  lo  any  Other  part  of  the  kitohes  for  a  aimOar  pupooe- 


4667.  Figvi  7H  it  Brmim 

BDdOre£n'«)citd)enHie-place, 
□early  on  the  priDcipIs  or  the 
last ;  but  when  roaating  ii  to 
be  peifonned,  an  iron  plate  ii 
slid  down  berore  the  flre-b*re ; 
lad  IhouKh  at  first  aigbt  it 
might  DOt  appear  to  be  the 
case,  the  heat  given  out  t* 
ip^ater  thao  when  the  fire  i* 
exposed  to  view ;  foi  then  the 
draagbt  of  air  throagb  tlie  fire 
ouries  touch  of  the  heat  up . 
the  flue ;  but  when  the  aper- 
ture o(  the  fire  is  cloeed,  the 
ire  being  fed  with  air  onl; 
frocn  the  registered  opeiUBg 
below,  it  buina  with  great! 
fierceness  against  the  iron 
plate,which  becomes  red  hot  i' 
and  it  is  bj  the  radiant  heat 
thrown  oBT  by  Ihia  that  the 
roasting  is  ejected,  the  mea' 
plate,  on  the  right,  is  so  oren 
ers  in  another  part  of  the  lutcnen. 

MEtS.  Stver<U  vthtr  rangtt,  ntmrly  MiiniUr,  are  manufactured  b;  Tsrions  ironmonger*, 
but  not  so  diflbreut  aa  to  demand  a  separate  description.  It  must  be  obserred  that  we 
decline  giting  any  opinion  on  the  efficac;  of  these  ranges,  in  which  the  fire  is  covered 
b;  a  hot  plate,  as  they  require  more  trial  than  we  hare  been  able  to  si*B  them.  But  it 
is  very  evident  that  they  are  |ery  expensive  in  the  first  instance,  and  require  the  cook 
to  be  taught  how  to  Dse  them  ;  they  are  also  very  apt  to  be  out  of  order,  the  narrow 
flues  requiring  to  be  frequently  cleaned  out.  The  economy  of  fuel  which  they  promise 
is,  perhaps,  not  a  sel-olf  against  these  ioconvenieDces  ;  oevertheleM,  they  have  a  very 
attractive  appesrance,  and  in  some  situations  may  l>e  very  useful  with  those  who  will 
take  the  trouble  of  managing  them  properly.  For  common  English  coolcing  and  English 
•errants,  we  can  scarcely  venture  to  recommend  dispensing  with  a  good  open  fire.  Some 
of  the  beat  kitchens  are  to  be  seen  in  the  London  club-houses,  which  have  been  fitted 
up  with  all  the  modem  impntTenients ;  aud  a  visit  to  them  will  amply  repay  those  who 
have  taste  and  discernment  enough  lo  perceive  the  advantage  of  studying  and  improvina 
this  part  of  our  domesLc  economy.  In  some  of  these  ateam  is  very  suoceesfully  applied 
in  a  variety  of  ways  ;  and  the  facility  with  which  the  culinary  art  ia  carried  on  is  de- 
serving of  attention. 


a  boiler,  which  suppliei 


4S99.  Pomps  being  machines  in  common  nse  in  many 
establishnients,  it  is  proper  that  their  construcliun  should  be 
nnderstood :  and  w6  proceed  to  explain  their  general  princi- 
pleB.  The  different  kinds  may  be  reduced  to  three,  the  lifl- 
lag,  sucking,  and  forcing  pump. 

4700.  Tkt  ti/tiag  pnmf  {fig.  756)  is  the  simplest,  though  .- 
not  so  frequently  used  in  domestic  economy  for  raising  water  '■- 
as  the  common,  or  sucking  pump.  Its  employment  is  chiefif  r 
restricted  to  such  places  aa  mines,  where  water  ia  required 
to  be  raiaed  in  great  quantities,  and  from  a  great  depth.  A  ^ 
(^linder,  a  b,  descends  into  the  water  to  be  raised,  and  has  a  - 
lalve  placed  at  c,  opening  upward.  A  piston,  haling  a  valve  . 
lo  it  also,  opening  upward,  is  moveable  upward  and  down-  .- 
ward  in  the  cylinder  by  mesns  of  iron  rods,  i,  e,f.  When  - 
the  piston  is  pushed  down  in  the  water,  its  valve  opens,  and 
when  it  is  raised  the  valve  shuts,  and  as  the  water  above  it  - 
cannot  descend,  the  piston  lills  it  as  far  aa  the  length  of  its  '^ 
stroke,  causing  it,  at  the  same  time,  to  lift  the  valve  e;  on  .- 
the  piston  descending  again,  the  water  that  has  been  raised  = 
above  e  remains  there,  that  valve  falling  down  and  prevent- 
ing its  descent.  Tbs  same  eflect  follows  every  stroke  of  ~ 
the  piston,  more  and  more  water  getting  above  both  valves,  r 
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which,  by  shattiDg  each  time,  prevents  its  descent  again.  By  n  repetition  of  Ihif 
action,  wat^r  is  at  length  lifted  np  as  high  as  it  is  required ;  bat  it  is  to  be  obsertMl 
that,  as  the  piston  has  to  support  the  whole  weight  of  the  water  above  it  when  the 
Talve  e  opens,  great  power  is  necessary  in  raising  water  from  considerable  depths. 

4701.  Jn  the  tucking  pump  {Jig.  766)  the  raising  of  water  is  as- 
sisted by  the  pressure  of  the  atmosphere.    It  is  known  that  this 
pressure  is  equal  to  the  weight  of  a  column  of  water  about  thirty- 
two  feet  in  height,  according  to  the  height  of  the  baitmicter ;  w»- 
ter  can,  therefore,  be  raised  so  high,  but  not  higher,  by  taking  ad- 
vantage of  this  pressure.    To  effect  this,  a  tube  or  eyh'nder  is 
"^'^S  provided,  thirty-two  feet  in  length,  a,  h,  caHed  the  suction  pipe^ 
.      v^  which  is  plunged  into  the  water  to  be  raised,  having  some  con- 
trivance at  the  bottom  to  permit  the  water  to  enter,  bat  keep  back 
Flg.7M,    pebUes  and  dirt,  and  a  valve  opening  upward  at  the  top,  g-;  oo 
this  is  jdaoed  another  short  cylinder,  cil,  but  of  larger  diameter ; 
this  has  a  piston,  /,  working  in  it  upward  and  downvnird  by  mean* 
.  of  the  rod,  k ;  when  this  piston,  which  must  fit  veiy  exactly  info 

I  j^  I  the  cylinder  in  which  it  works,  is  pushed  down,  its  valve  will  rise, 

y^g/)  ^he  air  beneath  acting  in  the  same  manner  as  the  water  in  the 

^   //  lifting  pump,  and  when  the  piston  is  raised,  its  valve  will  dose, 

and  it  will  lift  up  the  air  that  is  above  it;  but  by  this  means  a 
portion  of  air  has  been  withdrawn  from  the  space  between  the 
two  valves,  and  the  air  in  the  suction  pipe,  by  its  elasticity,  hast- 
ens to  supply  the  vacuum  thus  formed,  and  opens  the  lower  valve, 
g.  Through  the  extraction  of  a  portion  of  air  by  the  upward  mo- 
tion of  the  piston,  the  whole  of  the  abr  beneath  it  Is  in  some  de- 
gree rarefied,  and  consequently  the  pressure  upon  the  water  at  4 
in  the  inside  of  the  suction  pipe,  is  not  now  so  great  as  before, 
and  is  less  than  that  upon  the  surface  of  the  water  at  h  and  f,  on 
the  outside,  which  has  the  undimi^shed  pressnre  €/t  the  atmo- 
t|rtiere.  The  consequence  of  this  unequal  pressnre  on  the  water 
within  and  without  the  suction  pipe  is,  that  water  is  foreed  into 
the  interior  of  the  latter,  and  rises  at  each  stroke  of  the  piston  untfl  it  reaches  it  Ob 
the  next  action  of  the  piston,  it  works  in  the  water,  and  the  effect  is  the  same  as  was 
described  in  the  lifting  pump,  the  piston  lifting  at  each  stroke  the  water  above  it ;  but 
as  the  piston  is  made  to  work  near  the  top,  and  near  the  place  of  deliveiy,  this  we^t 
is  very  little,  the  pressure  of  the  atmosphere  now  always  keeping  np  the  water  as  high 
as  the  piston.  The  water  so  raised  now  runs  out  by  a  tAxoji  pipe  at  the  side,  si.  To 
provide  for  the  constancy  of  this  stream,  a  small  reservoir,  n  o,  is  fonned  upon  the  top 
of  the  pump.  It  is  scarcely  necessary  to  observe  that  the  piston  rod  is  usually  moved 
up  and  down  by  a  lever  called  the  pump  handle. 
4703.  Tht  operation  of  the  common  forcing  pump  is  the  following :  s  ft,  j|Eg.  757,  is  a 
f  Fig,  707.  suction  pipe  descending  mto  a  well,  tank,  dec,  containing  wat^, 
/  and  having  in  it  a  valve,  it,  opening  upward.  The  piston,  or  worit- 
ing  barrel,  c  d,  fig,  757,  contains,  e,  a  solid  piston  without  any  valve, 
mov^  up  and  down  by  the  rodV.  We  will  suppose  that,  at  first, 
all  these  are  fhll  of  air  only.  When  the  piston,  c,  descends,  it  wiU 
condense  the  air  below  it,  which  wiU  cause  the  valve  k  to  shut ; 
but  the  condensed  air  will  find  its  way  out  through  the  valve  t,  |da- 
ced  in  the  branching  pipe ;  as  soon  as  the  piston  rises,  the  spring 
^  of  the  air  in  the  suction  pipe,  a  ft,  will  force  up  through  the  valve  J, 
'  to  supply  the  partial  vacuum  between  the  piston  and  this  valve,  the 
air  being  now  rarefied  in  that  plaoe.  When  the  piston  next  de- 
scends, the  same  efHsct  will  be  repeated,  and  more  air  will  be  driven 
out  through  the  valve  t.  But  the  result  of  rarefying  the  air  in  the 
«     nil  suction  and  piston  barrels  at  each  stroke  of  the  piston  will  be,  that 

1^^  H  ^c  pressure  of  the  atmosphere  on  the  surfaoe  of  the  water  oatside 

H^^  ^  the  suction  pipe  will  force  the  water  up  into  it  until  it  rises  as  high 

as  the  piston,  in  the  same  way  as  in  the  sacking  pump ;  when  this 
happens,  on  t^e  next  stroke  of  the  piston  downward  it  will  force 
the  water  through  the  valve  t,  in  the  same  manner  as  it  before  did 
the  air,  and  by  using  sufficient  force,  and  proportioning  the  siM  of 
the  barrels  and  the  pipes  properly,  the  water  may  be  forced  as  high 
as  is  desired  through  the  pipe  /. 
4703.  A  UiUr  tanUruetion  of  a  pump^  to  answer  the  same  purpose  as  the  last,  is  in 
this  manner :  •  h^fig.  768,  is  the  suction  pipe,  with  its  valve,  «,  and  edihe  branch  pipe, 
with  its  valve,  /.  The  top  of  the  working  barrel,  ^  A,  is  closed,  but  aBowing  the  piston 
rod  to  work  through  it  in  a  collar  of  leather,  so  as  to  be  air4ight.  The  piston  here  has 
a  valve  in  it  opening  upward,  as  in  the  sucking  pump.    It  is  obvious  that  this  piston 


ruunroBJC 


the  putoti  n 


1  iha  lifting  pomp ;  and  iince  the  water  tbni  lifted 
it  through  the  top  of  the  workiag  ban«l,  g  h,  this  being:  closed,  jl  win  be 
forced  out  thrau^  tLe  bnnch  pipe,  c  i,  and  its  Talre,  f,  and  afterward  through  the  as- 
cending pipe,  ■'.  Ilia  paap  f  5,  therefore,  a  combiBatioa  of  the  sucking  and  lifting  pninpe ; 
and  it  is  easj  to  conceiTS  that  a  aucking  pump  may  be  convened  into  this  machine  with 
.idle  difiieal[7.  "Dtit  eonatiuction  baa  seTerel  advantagea  over  the  Inat.  The  groatest 
force  on  the  piatoa  rod  ia  exert«d  in  puUtog  it  npiraid  loatead  of  fbrcing  it  dowaward, 
which  is  less  apt  to  bend  tiiem. 


ng.tx. 


47<H.  To  oiuin  a  eaiUiniui  ttriam  of  \uttT,  instead  of  ItB  coming  in  starts,  an  ait  tm 
•til  (a  b,  fig.  TS9)  taxj  be  put  on  the  bianch  pipe  oifig.  767  or  758.  This  Tesael  ma;  be  of 
an  J  fomt,  but  La  closed  at  the  top,  and  has  a  pipe,  i  i,  oesoending  into  it.  The  water  fbrc«d 
up  into  the  branch  pipe  oanaot  escape  at  top,  but  is  bioed  out  through  the  small  pipe, 
i  e,  Iho  lower  end  of  which  is  open ',  and  the  air  in  ttke  qtace  //  being  tfaoa  eondeosed 
there,  will  act  conatantlj  b;  its  spring  upon  the  anrfkea  of  the  water  in  a  b,  and  Ibrce  it 


It  through  the  pipe  d  i  in  a  constant 
4706.  SUht'M  TtUiory  punp  is  found  terj 
eonTeuient  either  for  raising  water  from  a 
tank  or  well,  or  for  forcing  it  up  to  any  height. 
This  pump  (fig.  760)  operates  bj  the  rotation 
of  a  roller  on  its  axis,  a,  having  paddles  or 
pisMns,  t  bb  b,bj  which,  when  the  loUer  is 
turned,  a  Tacuam  is  produoed  witttin  tike  bar- 
rel, c  c  c.  In  conseqnenea  of  this  vacuum, 
the  water  flows  up  tlie  rising  break,  d.  Into 
the  barrel ;  and  as  tlia  paddlea  go  round  the;  ^ 
force  it  into  an  opening,  whidi  condncta  it 
wherever  it  may  be  wanted,  and  by  that 
means  produces  a  eoDtioaal  atream.  By 
having  an  ascending  tube,  e,  the  water  may 
be  (breed  to  any  height  <  and,  by  having  a 
horisontal  tube  with  a  cock,  /,  it  may  be  let 
out  at  pleasure,  as  in  a  common  pump.  By 
having  several  pipes  branching  from  e,  as 
many  eiaterna  or  reservoirs  may  be  supplied. 
g  is  the  exlemal  appearance  of  the  pump. 


atream,  as  in  the  ^re-engine. 


Biini  (■rfn-^  ud  fi»4niB*. 
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Argylw  for  gmrim, 

Steamen  far  ditto. 

BMting-Iadlei. 

Soap  ditto. 

MfttTow-aeoopc 

SpooBt  of  vAiious  kinds. 

Beef-forks. 

CheeM- toasters. 

Ckeese-trs.^. 

Cheeie-kniTOs. 

Bread-bsakets. 

Knife  ditto. 

Knife*  boxes. 

Plate-baskeU  lined  with  tin. 

Bread^pans. 

CloaTeis. 

Bone-saws. 

Meat-ohoppen. 

Hammers  and  other  tools. 

Hatchets. 

Meat-knires. 

Paste-cotters. 

Orster-knives. 

Fish  ditto. 

Cncamber'slicen. 

Carrot  and  tnmip  scoops. 

Lobster-cradcers. 

Steak-beaten. 

Steak-ton^ 

Cooks'  knives. 

Cooks^  sdssors. 

Bread-gratexs. 

Beef  ditto. 

Nntmegr  ditto. 

Salt-strainers. 

Loidinai^ns. 

RoUinff-pins. 

Nat-cnckeis. 

Lemon-sqneezers. 

Trenchers. 

Butter-prints. 

Jellj  and  blano-mange  moolds. 

Baking-pans  for  bresd. 

Dutch  and  other  ovens. 

Iron  and  brass  footmen. 

Iron-stands. 

Colanders. 

Bgg-coolen. 

Bgg-ladlee. 

Funnels, 

Salt-boxes. 

Flour  and  oatmeal  tnbs. 

Flour-boxes. 

Flournlredgeis. 

Pepper-boxes. 

Spioe  ditto. 

Toast>racks. 

Butter>farcers. 

Venison-dishes. 

Hash-dishes. 

Dishes  of  nuioos  kinds. 

Water-plates. 

Wire  raeat-coven. 

CoflTee-POts. 

Coffee- oiggins. 

Coffee-flltenrs. 

Coflbe-roasters. 

Coffee-mills. 

Sugar-canisters. 

Sugar-nippers. 

Sugar-dredgers. 

Plate-warmers. 

Sinks. 


Water-ffiteiwFB. 

Filtering-stone  brashes. 

Salad  forks  and  noons. 

Candlestidcs,  with  snoflen  and  ex- 
tinguishers. 

Lamps,  Tarious^ 

Canole-boxes. 

Lanterns. 

Tinder-boxes. 

Oil-bottles  and  cans. 

Oil-filters. 

Oil-cisterns. 

Wire  ssrrnnts'  lanterns. 

RmshUght-shades. 

Housemaids*  gloves  and  leathers. 

Emery,  sand  and  glass  paper. 

Bmery-box. 

Rottenstone. 

Hearthstone. 

Bath  bricks. 

Flanders  ditto. 

Pipe-clay. 

Masons'  dust. 

Silver  and  house  sand. 

Pumice. 

Dust-pans,  tin  or  iron. 

Cinder  and  coal  shovels. 

Coal-scuttles,  copper,  iron,  Japan- 
ned, and  wood. 

Housenuids'  slop>paxls,  tin  and 
wood. 

Cinder^pails. 

Cinder-sieves. 

Pumps. 

Wasn-hand  basin. 

Soap-dishes. 

Soap-bowls. 

Large  dm  bowl  ibr  washing  China. 

Dust-baskets. , 

Servants'  soounng^mats. 

Chafing-dishes. 

Bellows. 

Standing  and  folding  stops. 

Towel-horses. 

Mouse,  heetie,  and  rat  traps. 

Door^mats. 

Warming-pana. 

Stomach-warmers. 

Pestle  and  mortars. 

Flate-powders. 

Plate-brushes. 

Budde  and  jewel  ditto 

Plate-leathers. 

Mahogany  butler's  trays  for  sand- 
wicaee,  dsc. 

Stands  for  ditto. 

Bailed  baskets  for  silver. 

Decanter  and  craet  brushes. 

Indian  straw  table-mats. 

Punch  ladles  and  strainers. 

Plated  decanter  corks  and  labels. 

India-rubber  stoppers. 

Crumb-bmdies. 

Wine  funnels  snd  stiainers. 

Leather  aprons. 

Leather  and  wood  knife-boards. 

Knife  sharpeners. 

Corkscrews. 

Wina-coolert. 

Japanned  trays  of  various  kinds. 

Clolhee-beaters. 

Decanter-drainers. 

Decanter-stands. 


Best-Jadtn. 

Shoe-brashes. 

I[air>brooms. 

Carnet  ditto,  in  whiA, 

whalebone. 
Hearth-brooms. 
Baluster  ditto. 
Furniture  brashes. 
Furniture  brashes  hmded. 
Feather-brooms  for  pictorea,  ^bf 
Turk's  head  ditto. 
Dry  rabbets  for  floon 
Serabbing-brashes. 
Area  and  yard  ditto. 
Stove  ditto. 
Egg-beaten. 
Packthread  and  twine 
Paper. 

Packthread  boxes. 
Packing^mats. 
Drinking-horns. 
Glove  Imnds  and  stretcheia 
Trimming-tra^r,  &c.,  for  lanps^ 
Bottling-marhines. 
Cork-dnvers. 
Wine-bagdcets. 
Wine-casks. 
Beer-funnels. 
Beer-tilts. 
Beer^tands. 
Spigots  and  fanoets. 
Sawdust-shovels. 
Mallets. 

Clothes  fiaskets  and  baakets. 
Clothes-hones. 
Hair  and  white  dotiies-lines. 
Washing   and   rinsing   tnbs    and 

troughi. 
Washmg-benehes. 
Washing-trays. 
Boards  to  stand  on. 
Coppsr^ieks. 
Wash-hand  bowls. 
Draining-baskets. 
Clothes-props. 
Clothes-pegs. 
Starch-sieves  and  whisks 
Lanndry>jaite 
Mangles. 
Inkstands. 

Hora  sndwiQow  sharing  fo«  gntaau 
Bod-wrsnches. 
Bells  and  beQ-pulls. 
Tttble-hella. 
Cash-boxes. 
Tea  equipages. 
Napkin-presses. 
White  and  black  hair,  lawn,  and 

tammy  sieves. 
Drying,  wive,  and  fruit  ditto. 
Wooden  spoons  of  various  siaa 
Paste-bruues. 
Jelly  bags  and  stands. 
SUUs. 

Paste  rollers  and  jaff  era 
Biscuit-docksn. 
Vegetable-drauMn. 
Tegstable^tube. 
Pidding  tubs  and  trays. 
Chopping  boards  and  falocka 
Coven  for  dishes. 
Chopping^knives. 
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CHAPTER  I. 

MARKETING. 


4706.  The  leading  facts  relative  to  each  of  the  animals  and  vegetables  used  as  foo4 
have  been  stated  in  Book  YIII.,  and  to  that  the  reader  is  referred.  The  directions  con- 
tained in  the  present  chapter  are  intended  more  particolarly  for  cooks  and  persons  em- 
ployed to  market ;  and  they  ought  not  to  be  considered  as  unimportant,  smce  iiovioe» 
bi  marketing  and  cooking  must  seek  instruction  in  aid  of  inexperience. 
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\'im.  h  marktliiig,  tht  firil  ntU  is  to  purchase  ohieflj  from  knovo  and  rcapectabw 
tradeapeqde,  wbo  are  likely  to  go  theiiiaet*es  to  the  best  markets,  and  who  hare  tc 
support  the  character  of  their  shops. 

4708.  Tie  tfcend  ruit  to  be  obserfed  is  that  of  not  purchaaing  inferior  articles  under 
the  idea  of  h^$  eooaomlcaL 

4709.  A  hargain  is  seldom  a  prize  ;  and  this  is  especially  the  case  in  regard  to  butch. 

4710.  The  bat  meat  and  the  prime  parte  are  unquestionably  the  che^Bt  in  the  end, 
although  (he  first  cost  may  be  the  greatest.  In  coarse  and  inferior  joints  there  is  al' 
ways  too  great  a  proportion  of  grisUe,  bone,  and  hard  meat  to  render  them  truly  eco- 
nomic :  tfaeae  may  serve  as  the  basis  of  soaps,  gravies,  or  stews ;  but  for  roasting;  or 
boiling  tbey  are  wastefiil.  ' 

4711.  ThecrUena  of  bnimeal,  by  which  iDuat  be  understood  meat  that  has  been  too 
long  killed,  or  meat  Irom  animals  killed  in  a  state  of  disease,  ooght  to  be  well  known 
by  those  who  market,  no  less  than  the  value  and  economy  of  the  diObroDt  parts  and 

SuBSBCT.  "i.^oinli  amtParU  of  BiOcha-'t  Meat  taumtTaUd. 

4712.  Tlu  haUoek  is  divided  in  the  shambles  as  marked  \nfig.  781.  Tbe  joints  an 
Dot  here  given  in  the  order  in  which  they  are  estimated  as  prime  or  as  inferior  parts  : 

I.  Sirloin ;  3.  Romp ;  3.  Gdgebone ;  4.  Buttock  ;  6,  Mouae  buttock ;  6.  Veiny  parts ; 
7.  Thick  Bask;  8.  T^n  flink;  a.  Leg;  10.  Fore  ribs;  11.  Middle  ribs;  13.  Cbuck 
ribs;  13.  IJeg  of  muttOD  piece;  14.  Brisket;  IB.  Clod;  IS.  Sticking  piece;  17.  Shin; 
18.  Cheek. 

Besides  these  parts,  there  are  the  tongue,  palate,  sweetbreads,  kidneys,  skirts,  and 

A  barcHi  of  beef,  now  an  obsolete  joint,  consjated  of  the  two  sirloins  undivided. 
Hf .  7«. 


4713.  TKt  mI/ (see  ^.  7R2)  is  divided  into,  1,  Loin  (kidney  end};  3.  Loin  (obump 
end) ;  3.  Fillet ;  4.  Hind  kuackle ;  6.  Fore  knuckle ;  6.  Neck  {best  end) ;  7.  Scrag ;  3. 
Blade  bone;  9.  Breast  [best  end);  10.  Brisket;  LI.  Head,  To  these  joints  must  be 
added  tbe  Fl*ck,  which  includes  the  liver,  lights,  heart ;  sweetbreads,  of  which  one  is 
called  the  throat  sweetbread,  and  is  the  largest  of  the  two,  the  other  the  windpipe 
sweetbread. 

4714.  Sheep,  fig.  763.— I.  Leg;  3.  Loin  (best  end);  3.  Chump  end  of  the  loin;  4.  Neck 
(best  end) ;  6.  Scrog ;  6.  Shoulder ;  7.  Breast.  The  loins  not  separated  form  what  ia 
termed  the  saddle  of  mutton. 

47ie.  The  lamb  is  Usually  divided  into  four  parts,  called  the  fore  and  bind  quarters. 
Each  fore  quarter  consists  of  a  shoulder,  with  part  of  the  neck  and  breaat.  Each  hind 
quarter  consists  of  a  leg  and  loin.  By  the  target  of  lamb  is  meant  the  ribs,  when  the 
shoulder  is  separated  Irom  them. 

The  tatiJft  head  is  generally  sold  with  the  appurttnanett  i  in  which  last  are  compre- 
hended the  liver,  lighie,  heart,  tuet,  and  metu. 

The  fiy  of  the  lamb  contains  lambiianei,  MieeUbreadt,  and  skirts,  with  a  part  of  the 
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4716.  The  hog,  see  Jig.  764. — 1.  Tlie  spareiib;  2.  Hands;  8.  Spring;  4.  Fore  loia  ; 
6.  Hmd  loin ;  6.  The  leg.  The  head  and  the  haalet  most  alao  be  mentiooBd  ;  the  latter 
indades  the  liver,  ludneys,  and  skirts.  The  chtttorlins  and  guts  are  eleaoed  for  sau- 
sages. 

A  porker  is  a  small  pig  fed  for  eating  fresh,  and  not  for  coring. 

of  a  bacon  pig,  the  legs  are  reserved  for  caring,  and  when  cnred  are  ealled  k*m» , 
when  the  shoalder  blade  and  bones  are  separated  trom  the  meat  and  oared,  it  is  called 
bacon.  The  bones,  with  part  of  the  meat  left  on  them,  are  divided  into  spareribs,  gris- 
kins,  and  chines. 

»  SvBSBCT.  2.— CAoics  of  Meat,  Fieh^  and  PouUnf, 

4717.  Beef. — The  grain  of  ox  beef,  when  good,  is  loose,  the  meat  red,  and  the  &t  in- 
clining to  yellow.  Cow  beef,  on  the  contrary,  has  a  closer  grain,  a  whiter  fat,  but  meat 
scarcely  as  red  as  that  of  ox  beef.  Inferior  beef,  which  is  meat  obtained  from  ill-fed 
animals,  or  from  those  which  had  beoome  too  oUl  for  food,  may  be  known  by  a  haord, 
skinny  fat,  a  dark-red  lean,  and,  in  old  animals,,  a  line  of  a  horny  textmv  mnning  throogh 
the  meat  of  the  ribs.  When  meat  pressed  by  the  finger  rises  up  quickly,  it  may  be  oon- 
sidered  as  that  of  an  animal  which  was  in  its  prime  ;  when  the  dent  made  by  pressure 
returns  slowly,  or  remains  visible,  the  animal  had  probably  passed  its  prime,  and  the 
meat,  consequent^,  must  be  of  inferior  quality. 

4716.  Veal  should  be  delicately  white,  though  it  is  often  jnicy  and  wdl-flavonred 
when  rather  dark  in  colour.  Butchers,  it  is  said,  bleed  calves  purposely  before  killing 
them,  with  a  view  to  make  the  flesh  white ;  but  this  also  makes  it  dry  and  flavonriess. 
On  examining  the  loin,  if  the  fat  envelopipg  the  kidney  be  white  and  finn-locdcing,  the 
meat  will  probably  be  prime  and  recently  killed.  Veal  will  not  keep  as  Imig  as  an 
older  meat,  especially  in  hot  or  damp  weather ;  when  going,  the  ftt  becomes  soft  and 
moist,  the  meat  flabby  and  spotted,  and  somewhat  porous,  like  sponge.  Laigev  over- 
grown veal  is  inferior  to  small,  delicate,  yet  (at  veal.  The  fillet  of  a  cow  calf  is  known 
by  the  udder  attached  to  it,  and  by  the  softness  of  the  skin ;  it  is  preferable  to  the  veal 
of  a  bull  calf. 

4719.  3fu//on.— The  meat  should  be  firm  and  close  in  grain,  and  red  in  colour,  the  fat 
white  and  firm.  Mutton  is  in  its  prime  when  the  sheep  is  about  five  years  old,  though 
it  is  often  killed  much  younger.  If  too  young,  the  flesh  feels  tender  when  pinched ;  if 
too  old,  on  being  pinched  it  wrinkles  up,  and  so  remains.  In  young  mntton,  the  fat 
readily  separates ;  in  old,  it  is  held  together  by  strings  of  skin. 

In  sheep  diseased  of  the  rot,  the  flesh  is  very  pale^coloured,  the  At  inclining  to  yel- 
low, the  meat  appears  loose  from  the  bone,  and,  if  squeezed,  drops  of  water  ooze  out 
from  the  grains ;  after  cooting,  the  meat  drops  clean  away  from  the  bones. 

Wether  mitum  is  preferred  to  that  of  the  eioe ;  it  may  be  known  by  the  lump  of  fat  on 
the  inside  of  the  thigh. 

4720.  Lom^.— This  meat  will  not  keep  long  after  it  is  killed.  The  large  vein  in  the 
neck  is  bluish  in  colour  when  the  fore  quarter  is  fresh,  green  when  becoming  stale.  In 
the  hind  quarter,  if  not  recently  killed,  the  fat  of  the  kidney  will  have  a  slight  smell,  and 
the  knuckle  will  have  lost  its  firmness. 

4721.  Pork. — When  good,  the  rind  is  thin,  smooth,  and  oool  to  the  touch;  when 
changing,  from  being  too  long  killed,  it  becomes  flaccid  and  claumiy.  Enlarged  glands, 
called  kernels,  in  the  fat,  are  marks  of  an  ill-fed  or  diseased  pig. 

4722.  Bacon  should  have  a  thin  rind,  and  the  fat  should  be  fiirm  and  tinged  red  by  the 
curing ;  the  flesh  should  be  of  a  dear  red,  without  intermixture  of  yellow,  and  it  should 
firmly  adhere  to  the  bone.  To  judge  of  the  state  of  a  ham,  plunge  a  knife  into  it  to  the 
bone  ;  on  drawing  it  back,  if  particles  of  meat  adhere  to  it,  or  if  the  smell  is  disagree- 
able, the  curing  has  not  been  effectual,  and  the  ham  is  not  good ;  it  should,  in  such  a 
state,  be  immediately  cooked.  In  buying  a  ham,  a  short  thick  one  is  to  be  preferred  to 
one  long  and  thin.  Of  English  hams,  Yorkshire,  Westmoreland,  and  Hampshire  are 
most  esteemed ;  of  foreign,  the  Westphalia. 

4723.  Venison. — ^When  good,  the  fat  is  clear,  bright,  and  of  considerable  thickness. 
To  know  when  it  is  necessaiy  to  cook  it,  a  knife  must  be  plunged  into  the  haunch ;  and 
from  the  smell  the  cook  must  determine  on  dressing  or  keeping  it 

4724.  In  choosing  pouUry^  the  age  of  the  bird  is  the  chief  point  to  be  attended  to. 

4725.  An  old  turkey  has  rough  and  reddish  legs ;  a  young  one  smooth  and  black. 
Fresh  killed,  the  eyes  are  full  and  clear,  and  the  feet  moist.  When  it  has  been  kepf 
too  long,  the  parts  about  the  vent  begin  to  wear  a  greenish,  discoloured  appearance. 

4726.  Common  domestic  fovds,  when  young,  have  the  legs  and  combs  smooUi ;  when 
old,  they  are  rough,  and  on  the  breast  long  hairs  are  fonad  Instead  of  feathers.  Fowls 
and  chickens  should  be  plump  on  the  breast,  fat  on  the  back,  md  white-legged. 

4727.  Geese.-^The  bius  and  feet  are  red  when  old,  yellow  when  young.  Fresh  kiUed, 
the  feet  are  pliable,  stifiT  when  too  long  kept.  Geese  are  called  green  while  they  art 
only  two  or  three  months  old. 

4728.  Ducks. — ^Choose  them  with  supple  feet,  and  hard,  plump  breasts.  Tsrae  duckt 
have  yellow  feet,  wild  ones  red. 
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4789.  Pigeont  are  veiy  indifibrent  food  when  tbey  are  too  Umg  kept.  Snpideneas  ot 
the  feet  show  them  to  be  young ;  the  state  of  the  flesh  is  flaccid  when  they  are  getting 
bad  from  keeping.    Tame  pigeons  are  larger  than  the  wild. 

4730.  Sar€s  tmd  rMUs^  when  oM,  have  the  haunches  thick,  the  ears  dry  and  tough, 
and  the  claws  blunt  and  rugged.  A  y&ifng  hare  has  claws  smooth  and  shiup,  ears  that 
easily  tear,  and  a  narrow  oleA  in  the  lip;.  A  lewtrai  is  distinguished  from  a  hare  by  a 
knob  or  small  bone  near  the  fooL 

4731.  pAfiridfftSt  when  young,  have  yellow  legs  and  dark-cohmred  billa  Old-  par- 
tridges are  very  indtfierent  eating. 

4782.  Woodeockt  and  tmpes^  when  old,  have  the  feet  thiek  and  hard ;  when  these  are 
soft  and  tender,  they  are  both  young  and  fresh  killed.  When  their  bills  become  moist, 
and  their  throats  muddy,  they  have  been  too  long  killed. 

4733.  Turboif  and  all  flat  white  fish,  are  rigid  and  firm  when  fresh ;  the  under  side 
should  be  of  a  rich  cream  colour.  When  oat  of  season,  or  too  kmg  kept,  this  becomes 
a  bluish  white,  and  the  flesh  soft  and  flaccid.  A  clear,  bright  eye  in  fish  is  also  a  mark 
of  being  fresh  and  good. 

4734.  Cod  is  known  to  be  fresh  by  the  rigidity  of  the  muscles  (or  flesh),  the  redness 
of  the  giUs,  and  clearness  of  the  eyes.    Crimping  much  improves  this  fish. 

4735.  Salmon. — ^The  flavour  and  excellence  of  this  fish  depend  upon  its  freshness  and 
the  shortness  of  the  time  8in(>e  it  was  caught ;  fer  no  method  can  complete^  preserve 
the  delicate  flavour  it  has  when  just  taken  out  of  the  water.  A  great  deal  of  what  is 
brought  to  London  has  been  packed  in  ice,  and  comes  from  ihe  Scotdi  and  Irish  rivers, 
and,  though  quite  fresh,  is  not  quite  equal  to  Thames  salmon.  For  many  particulars 
respecting  this  excellent  fish,  see  Book  VU.,  Sect  III. 

4736.  Mackerel  must  be  perfectly  fresh,  or  it  is  a  very  indifTerent  fish  r  it  will  neither 
bear  carriage,  nor  being  kept  many  hoars  out  of  the  water.  The  firmness  of  the  flc»h 
and  the  cleankess  of  the  eyes  must  be  the  criterion  of  fresh  mackerel,  as  they  are  of  all 
other  fish. 

4737.  Herringt  can  only  be  eaten  when  very  fresh,  and,  like  mackerel,  will  not  remain 
good  many  hours  after  they  are  caught. 

4788.  Frceh^water  Fish. — ^The  remarks  as  to  firmness  uid  clear,  fresh  eyes  apply  to 
this  variety  of  fish,  of  which  there  are  carp,  trench,  pike,  perch,  eels,  dee.  See  Book 
VIL,  Sect.  III. 

4739.  Lobsterej  recently  caught,  have  always  some  remains  of  muscular  action  in  the 
claws,  which  may  be  excited  by  pressing  the  eyes  with  the  finger ;  when  thn  cannot  be 
produced,  the  lobster  must  have  been  too  long  kept.  When  boiled,  the  tail  preserves 
Its  elasticity  if  fresh,  but  loses  it  as  soon  as  it  becomes  stale.  The  heaviest  lobsters  are 
the  best ;  when  light,  they  are  watery  and  poor. 

4740.  Crab  and  cray^fieh  must  be  chosen  by  observations  sunilar  to  those  given  above 
in  the  choice  of  lobsters.    Grabs  have  an  agreeable  smell  when  fresh. 

4741.  Prawtu  and  shrimpe,  when  fresh,  are  firm  and  crisp. 

4743.  Oyettrs, — ^If  fresh,  the  shell  is  firmly  dosed ;  when  the  shells  of  oysters  arc 
opened,  they  are  dead,  and  unfit  for  food.  The  small-shelled  oysters,  the  Pyfleet,  Col- 
chester, and  Milford,  are  the  finest  in  flavour.  Larger  kinds,  called  rock  aystere,  tact 
generally  considered  only  fit  for  stewing  and  sauces,  though  some  persons  prefer  them 

SussKCT.  3. — Purchase  of  Grocery. 

4748.  In  the  purchase  of  grocery  at  a  retaU  shop,  it  does  not  appear  that  any  advaih 
tage  in  price  results  to  the  housekeeper  from  laying  in  large  stores  at  once,  thouah  the 
practice  may,  in  some  situations,  be  convenient.  The  retail  grocer  being  compeDed  t4 
market  for  his  goods  with  ready  money,  and  finding  also  great  competition  in  his  trade 
is  induced  to  put  at  once  on  his  goods  the  lowest  profit  he  can  afford  to  ready  money 
co^omers.  To  those  requiring  yearly  or  half  yearly  credit,  he  adds  such  a  per  centage 
as  may  remunerate  him  in  the  end  for  the  slow  return  of  his  capital,  and  for  the  ridi 
incurred  of  making  bad  debts ;  this  additional  charge  is  only  just,  and  is  done  in  every 
other  retail  business.    Thence  the  economy,  in  most  cases,  of  ready  money  purchasers. 

4744.  In  purchasing  grocery  from  the  wholesale  dealer,  a  family  may  occasionally  gain 
some  advantage  in  price  *,  but  to  do  it  unif<Nrmly  would  not  be  convenient  or  desirable, 
either  to  the  buyer  or  the  seller.  A  quick  consumption  is  desiralrfe  of  the  finer  artidci 
of  grocery,  especially  those  with  aromatic  properties,  which  exposure  to  the  air  dissi* 
pates.  Thence  family  stores,  which  are  slowly  consumed,  are  daily  impairing  in  quality, 
excepting  only  some  few  articles,  which  are  dupposed  to  improve  by  that  exposure.  By 
purchasing  from  the  retail  dealer  this  inconvenience  is  avoided.  With  some  other  arti^ 
eles  of  family  oonsgmption,  besides  grocery,  the  ease  is  diflferent,  and  of  these  it  is  best 
to  keep  a  quantity  in  the  store-room. 

4746.  Tea, — ^For  the  genuine  characters  of  tea,  under  the  X\to  principal  dasses  ot 
Souchong  and  Hyson,  together  with  those  of  coffee,  in  its  division  into  the  various  kinds, 
and  also  chocolate  and  cocoa,  we  refer  the  reader  to  Book  VIIL  As  a  security  against 
the  adulteration  of  tea,  many  persons  have  purehased,  through  the  means  of  nrokers 
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whole  ehesto  of  tea  v  but  there  is  a  risk  of  the  tea  losing  its  flavour  by  exposure  to  the 
air  when  so  much  is  purchased,  and  should  the  whole  chest  prove  indifferent,  there  is 
no  power  of  exchange.  The  tea  market  hasj^  however,  undergone  great  changes  of  late 
in  consequence  of  the  gradual  opening  of  the  tea  trade ;  these  changes  are  still  going 
oti,  and,  until  the  markets  are  more  settled,  tittle  can  be  said  on  the  subject  of  price. 

As  a  rule,  it  may  be  here  laid  down,  that  whatever  articles  can  be  purchas^  in  an 
unground  state,  such  as  coffee,  rice,  ginger,  pepper,  and  spices,  are  better  than  those 
purchased  ground,  not  entirely  from  the  suspicion  of  buying  adulterated  articles,  but  be- 
cause all  these  articles  lose  their  flavour  more  rapidly  when  ground  than  when  whole. 

4746.  Sugar. — ^For  the  full  account  of  this  we  refer  the  reader  to  Book  VIII.,  where 
the  different  kinds  are  described.  Loaf  or  refined  sugar,  when  good,  is  of  a  close  texture, 
of  a  fine,  white  gloss,  and  simply  sweet  to  the  taste,  without  other  flavour ;  when  infe- 
nor,  it  is  coarse  and  loose  in  grain,  crumbles  easily,  is  a  little  yellowidi  in  colour,  and 
its  sweetness  has  something  of  the  taste  of  moist  sugar.  Moist  sugar,  when  good  and 
unmixed  with  adulterating  articles,  is  bright,  and  composed  of  crystallized  grains.  A 
dull-looking  moist  sugar  is  always  one  of  an  inferior  and  doubtful  quality.  Casks  of 
moist  sugar  are  sometimes  procured,  by  families  whose  consumption  of  sugar  is  great, 
of  the  wholesale  grocer,  at  a  reduction  of  2<L  per  pound.  The  price  of  sugar,  as  well  as 
many  other  articles  of  grocery,  is  too  fluctuating  to  be  stated  usefully. 

4747.  Of  rice,  there  are  several  kinds  in  the  market.  East  India  rice  is  generally 
small  in  grain,  and  yellowish  in  colour ;  but  some  of  it  is  excellent.  The  Carolina  is 
large  in  grain,  and  perfectly  white  in  appearance.  Of  nee  it  is  rarely  desirable  to  pur- 
chase large  quantities.  The  larve  of  a  fly  sometimes  infests  old  rice,  and  injures  it 
materially.    East  India  rice  is  generally  lower  in  price  than  that  of  West  India. 

4748.  Ratsins,  currants,  figs,  French  plums,  are  dried  fruits,  which  ought  to  be  clean 
and  dry,  yet  fresh  in  appearance.  When  adhering  together  fn  lumps,  tiiey  cannot  be 
regarded  as  good  in  quality,  and  in  use  would  prove  wasteful.  For  a  description  of  the 
varioua  kinds,  see  Book  VII.,  Chap.  IX. 

The  Muscadine  raisins  are  dried  in  laige  bundles,  and  have  a  dry  surface  with  a  slight 
bloom  upon  them.  They  are  chiefly  used  for  dessert,  and  are  sold  at  the  grocers'  under 
the  term  "  table  raisins."  The  jar  or  sun  raisins  are  separated  from  the  stalks  when 
dried ;  and,  as  well  as  the  Malaga,  are  chiefly  in  domestic  use  for  puddings,  cakes,  dec. 

Currants  should  be  new  when  purchased  for  stores.  They  are  to  be  bought  new 
generally  in  September  or  October.  When  currants  are  offered  at  a  very  low  price,  it 
may  be  fairly  suspected  that  they  are  of  the  last  year's  importation,  or  are  of  Spanish 
growth,  and  not  the  product  of  the  genuine  vines  of  Zante  or  Cephalonia. 

4749.  Arrouhroot. — In  the  purchase  of  this  article  it  should  be  observed  that  when 
very  smooth  and  floury  it  may  be  suspected  to  contain  some  portion  of  the  starch  either 
of  wheat  or  potatoes ;  which,  although  not  injurious,  does  not  possess  all  the  valuable 
qualities  ascribed  to  the  genuine  arrow-root,  in  thickening  and  jellying  propeily  the  li- 
quid with  which  it  is  prepared  for  use.  A  tea-spoonflil  of  real  arrow-root  will  thicken  a 
tea-cupful  of  hot  water  or  milk,  while  double  the  quantity  of  adulterated  arrow-root 
would  be  required  to  jelly  the  same  quantity  of  liquid.  The  pure  arrow-root  is  from 
2s.  6d.  to  Ss.  6<e.  per  lb. 

4760.  Ginger  is  of  two  kinds :  the  superior  is  called  white  ginger,  the  inferior  Hack. 
(For  the  difference  between  them,  see  Book  VII.,  Chap.  X.) 

4761.  Pepper  should  not  be  purchased  in  large  quantities  by  any  one  who  has  not  a 
quick  consumption  of  it,  as  the  strength  of  it,  especially  when  ground,  is  constantly 
lessened  by  exposure  to  the  air. 

Cayenne  pepper  is  sometimes  adulterated ;  see  Book  VII.,  Chap.  X.  Of  dofoes,  such 
should  be  selected  as  have  a  strong  fragrant  odour,  and  a  hot,  aromatic,  yet  pungent 
taste.  Nutmegs  are  chosen  by  weight,  the  heaviest  being  the  best  Mace,  when  good, 
is  very  unctuous  to  the  touch,  flexible,  and  thin  ;  it  resembles  thd  nutmeg  (of  which  it 
is  the  outer  coating)  in  odour  and  taste,  but  is  not  equally  pungent  In  the  purchase 
of  cinnamon^  it  is  necessary  to  know  that  a  spurious  kind  is  often  sold,  called  cassia. 
The  distinctive  marks  between  cinnamon  and  cassia  are  chiefly  these :  cinnamon  is 
pliable,  and  breaks  in  long  splinters ;  cassia  is  brittle,  and  when  broken,  the  fracture  is 
not  splintered,  but  closes,  and  reveals  two  distinct  coatings,  the  inner  one  of  which  is 
dark,  and  possesses  a  fragrance  similar  to  that  of  the  cinnamon,  the  outer  coating  be- 
ing paler  in  colour,  and  utterly  tasteless.  Cinnamon  is  thin  as  paper,  cassia  thick  and 
spongy. 

4752.  Candles,  excluded  from  the  light,  and  stored  in  a  cool,  yet  dry  place,  are  gen- 
erally improved  by  a  year's  keeping. 

Moulds  are  of  various  thicknesses ;  three  to  the  pound  are  the  largest  usually  made 
for  domestic  use ;  short  fours  are  the  next  size ;  then  follow  in  thickness  long  fours,  short 
sixes,  middling  sixes,  Umg  sixes,  and  eights.  These  last  are  chiefly  used  as  bedroom 
lights,  or  to  carry  about  a  house. 

The  dips  are  from  four  to  sixteen  to  the  pound.  The  moderate  size  bf  the  tens  m 
twelves  are  such  as  serve  best  for  kitchen  and  pantry  use,  and  to  carry  about  a  hoase 
where  oil  and  lamps  are  not  used. 
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Wax  candleM  improTe  by  keeping ;  and  exposaro  to  the  ligbt,  which  is  ii^'arious  to 
tallow,  blanches  them.  Spermaceti  eandlet  are  considerably  cheaper.  See  the  diJSerent 
Idnds  of  candles  described  in  Book  IV.,  Chap.  III. 

4758.  Soap  is  an  article  better  bought  wholesale  than  retail.  It  improves  in  quality 
by  being  kept.  It  is  seldom  bought  in  a  dry  state.  The  dealer  in  soap  is  aware  of  the 
advantage  he  gains  by  storing  it  in  damp  places  from  the  moisture,  which  adds  mate- 
rially to  its  weight.  Soap,  when  in  a  proper  state,  should  contain  no  more  than  thirty 
Karts  in  a  hundred  of  water  *,  by  nefarious  management,  an  unfair  dealer  will  make  it  to 
old  sixty ;  consequent^,  when  the  purchaser  has  it  cut  into  pieces  and  laid  on  open 
shelves  to  render  it  diy  and  hard,  it  sustains  a  considerable  loss  in  weight.  For  the 
laundiy  and  honsehold  use  there  are  three  kinds :  the  hard  yellow,  the  soft,  and  the  hard 
mottled  soap.    On  the  subject  of  Soaps,  see  Books  XIX.  and  XXII. 

Sect.  II. — bttls  and  manaobmxnt  of  the  table. 

SuBSECT.  1. — Carving, 

4754.  Carving,  in  primitive  as  in  modem  times,  was  the  office  of  the  master  of  a  feast. 
In  the  days  of  Roman  refinement,  carving  became  a  distinct  office  in  each  distinguished 
family.  In  modem  times  the  office  of  carver  has  not  been  unknown ;  and  in  royal  es- 
tablishments it  has,  in  some  instances,  been  hereditary.  In  France,  drill  in  carving, 
from  the  description  of  the  dishes  served,  is  scarcely  necessary ;  and  thence  the  task 
has  fallen  on  the  principal  attendants  at  table,  a  custom  gradually  finding  its  way  into 
distinguished  and  fashionable  circles  in  this  country.  Fifty  years  ago  the  art  of  carving 
was  regarded  by  the  most  polished  society  in  ttiis  country  as  the  indispensable  accom- 
plishment of  every  lady  who  had  to  preside  at  the  head  of  her  table.  It  was  a  reflection 
upon  her  fitness  for  that  post  to  say  that  she  managed  the  carving-knife  with  little  skill, 
or  was  ignorant  of  the  choice  parts  of  each  dish.  A  dififbrent  opinion  has  since  been 
introduced  by  fashion ;  and  the  office  of  carving  is  assigned  to  gentlemen  chiefly,  on  the 
^und  that,  in  good  society,  of  which  right  feelings  should  be  the  spirit,  all  trouble  and 
inconvenience  should  devolve  in  every  possible  case  on  gentlemen  rather  than  on  ladies, 
who,  on  their  part,  should  be  disengaged,  and  ready  to  sustain  and  direct  the  conversa- 
tion of  the  company.  This  order  of  the  table  is  now  universal ;  gentlemen  are  the  car- 
vers, except  in  those  families  already  noticed,  in  which  the  carving  is  done  at  the  side 
tables,  by  the  principal  attendants.  Carving  should  not  be  considered  as  confined  to 
the  cutting  up,  according  to  certain  rules,  the  diflferent  joints  and  dishes,  but  as  consist- 
ing also  in  a  judicious  distribution  of  the  same.  To  carve  neatly  is  an  economical  as 
well  as  an  agreeable  art ;  a  troth  evident  to  those  who  have  seen  good  joints  of  meat 
so  hacked  and  cut  to  pieces  as  to  aflTord  scarcely  half  the  supply  of  slices  which,  in  the 
hands  of  skilful  carvers,  they  would  have  yielded. 

4765.  The  carving-knife  should  be  of  good  steel,  capable  of  having  its  sharp  edge  re- 
newed ;  for  unless  it  be  sharp,  to  carve  well  would  be  impossible ;  neither  should  it  be 
heavy  to  handle.  The  haft  should  be  firmly  grasped,  though  in  carving  strength  is  not, 
in  many  cases,  so  necessary  as  skill  and  a  good  knife,  especially  if  all  joint  bones  be  prop- 
erly dislocated  by  the  butcher.  The  dish  must  not  he  too  distant  from  the  carver,  or 
the  arms  will  be  too  much  extended,  which  will  give  an  awkward  appearance  to  the 
person,  and  render  the  task  before  him  less  easy  in  its  accomplishment. 

SuBBBCT.  2.-^IHrections  for  Carving. 

4756.  Fish  should  be  carved  with  a  fish  trowel,  by  which  the  flakes  may  be  separated 
without  being  broken. 

4757.  In  a  cod's  head  and  shoulders,  the  first  piece  may  be  taken  off,  a,  fig.  765,  in  th<. 
direction  of  a  b,  by  putting  in  the  fish  trowel  ^  ...  -.  «« 
at  the  back  of  the  thick  part  of  the  fish ;  other  ^^^BnM^bljf' 
slices  may  be  taken  oflf  m  a  simOar  direction. 
A  small  portion  of  the  sound  should  be  given 
with  each  slice ;  it  wfll  be  found  lying  close 
to  the  back  bone,  on  raising  the  thin  flap,  d, 
and  known  by  its  being  transparent,  and  of  a 
darker  colour  than  other  parts  of  the  fish.  Al- 
most every  part  of  a  cod's  head  is  considered  ^/ 
«B  good  eating ;  such  as  the  palate,  tongue,  and  the  jellied  as  well  as  the  firm  parts,  e  i 
upon  and  immediately  around  the  jaws  and 
bones  of  the  head.  The  green  jelly  of  the 
eye  alone  is  never  eaten. 

4768.  In  a  piece  of  boiled  salmon,  fig.  766,  the 
ander  part  is  richer  and  fatter  than  the  upper 
and  thick  parts  of  the  fish ;  a  slice  of  each  is 
usually  sent  on  each  plata    The  slice  from 

the  thick  part  is  taken  in  the  line  a  b,  and  the  _ 

thin  slice  in  the  direction  d  c.    The  skin  is  Fig.  760. 

always  sent  with  each  slice,  both  of  which  must  be  cut  thin. 
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4TC9.  In  turlci  Ute  fiati  trowel  it  to  bq  euterad  at  tbe  head,  and  pMand  aloag  ibe  toek 
bone  to  tbe  tail ;  the  tlice*  are  thro  taken  Irom  tbe  back  boKs  to  the  fiw  m  eaob  nde, 
ibOBS  from  tbe  centre  being  congiileTed  a*  prime.  When  ttw  ti[vw  aide  ia  thai  dia- 
posed  of,  tbe  back  bone  must  be  lifted  np  witb  tbe  link,  and  the  lUkdM  futt  divided  in 
the  BBme  manner.  0/  tktfiiu,  the  moat  priied  paita  of  the  bh,  a  ponion  ia  gireD  witb 
each  slice , 

47G0.  Macktra  is  nsusUf  alit  down  the  back,  and  the  whu^  side  taken  att  at  onee, 
with  tbe  exception  of  tbe  part  near  tbe  gill*,  which  ia  lenerollj  black  and  il^avaaied 
The  tail  end  of  this  fish  ia  b;  some  considered  the  choice  part,  the  middle  piecea  bj 
ottieri.  With  the  eiception  of  cod  and  carp,  tbe  palate  of  wbieb  laat-ntentioDed  6A  v 
esteemed  as  a  great  delicacy,  the  heads  of  fish  are  aetdom  liked.  The  roe  ef  Ike  nak. 
mackerel  ia  soft ;  that  of  the  feraale  bard  and  full  of  eggs. 

47S1,  EtU  are  cut  into  pieces  through  tbe  booe,  the  tbickeat  piec«B  of  which  are  con- 
sidered as  the  best. 
4TBS.  Ortheloitfn-  the  tail  is  thought  to  be  the  prime  part  j  the  claws  rank  nest  to  it. 
4TS8.  Carmg  paullry  aai  game  leqaires  more  practice  and  akSI  than  taj  other  didiea 
which  are  brot^  to  tabia 
FamlM,  either  roasted  or  boiled,  wbicherer  wi;  they  are  dressed,  are  cnl  np  in  the 
r,.   :f  T  same  maaner.    The  forll  (hco-^nmgtJ}  is  Sxed  fiimljr  into  tbe 

breast,  on  each  side  of  which  a  cut  is  made  tbe  whole  )sT^fb 
of  the  fowl,  and  parallel  with  tbe  l^s  and  wings.  Tie  wii^ 
are  taken  off  in  tbe  direction  a  and  i,  Jtg,  767,  b;  diTiding  tbe 
joint  with  the  knife,  and  drawing  it  away  with  the  fork.  Af- 
ter cnttiog  the  ligamenta  at  the  joint  of  the  leg,  c,  the  bone  ma; 
be  easily  twisted  out  of  the  socket,  and  removed  from  tbe  body 
of  the  fowl.  The  wings  and  legs  being  thus  aeparatedfrran  tbe 
-est  of  the  fowl,  the  knife  must  then  be  entered  at  tbe  breast, 
D  the  direction  d,  by  wfai^  the  menytbonght  may  be  displaonl, 
after  tbe  kiHEB  baa  been  sliiqied  onder  it,  and  the  bone  lifted 
I   up,  and  pressed  beckwnrd  tcFwarda  tbe  dish.    Tbe  eoUar-bones, 

^      (  e,  Me  on  each  aide  ttflbemerrythongfat,  and  most  also  be  lifted 

Up  by 'the  knife  a't  [he  broad  end,  and  forced  towards  the  breast  bone  tiQ  Ibe  pert  bieaka 
off  to  which  they  are  flntened.  The  breast  ia  cut  off  by  cntttng  tbrougli  the  riba  oa 
both  sides.  Tbe  back  bone  is  then  turned  upward,  and  tbe  knife  passed  firmly  acroM 
it  near  the  midd^,  the  fork  being,  at  the  same  time,  employed  in  raising  Dp  tbe  lower  end 
towards  the  knife,  and  tboa  dislocating  the  back  almost  in  the  centre.  Tbe  lower  end 
of  tbe  back  is  then  turned  from  the  carrer,  that  tbe  bones  on  each  side  may  be  taken 
off;  the  exact  place  in  which  these  side  bones  are  joined  to  the  rertebne  wiH  be  easily 
found  by  the  point  of  tbe  knife.  The  prime  parts  of  a  fowl  are  tbe  wings,  breast,  and 
merrytbougfat.  The  legs,  except  of  young  fowls,  are  ooniidered  aa  ooarae.  Tbe  thigh 
part,  when  separated  from  the  drumstick,  is  sonietimes  preferred  by  Ihoae  who  eousidei 
the  whiter  meat  of  tbe  fowl  as  iiuipid. 

4764.  Dudti  are  cot  np  like  fowls,  and  have  the  same  prime  parts,  like  wing  and 
leg  of  dueUmgt  are  aometimes  taken  off  without  being  aeparated,  if  both  together  do 
not  form  too  large  a  portion  for  one  serving. 

4TSS.  Turkey  and  gmae  have  riicea  tnit  from  the  bteaat  lengthwise.  In  earring  eithet 
of  these  kinds  of  poultry,  the  chief  ait  conaiata  in  cutting  as  many  slicea  as  poasibh^  do 
attempt  being  ostially  made  at  table  to  separate  the  joints  of  these  large  birds.  By  be. 
ginning  to  cut  tbe  alicea  at  the  wing,  and  proceeding  upward  towards  the  ridge  irf  the 
breast  bone,  many  more  slices  may  be  obtained  than  by  ttie  man  natial  plan  of  cnttiag 
them  from  tbe  breast  bone  down  to  the  wing.  No  ports  of  tbe  tutk^  ara  eonsidned  as 
prime  except  tbe  alicea  from  tbe  breast.  The  le^  ore  darh-cckored,  and  have  none 
of  the  deUcacy  of  the  breaat ;  bat,  when  dtvilied,  tbej  ar«  relistuDg  and  generally  liked. 

4766.  0/  •  gaoti  every  pert  is  jnicy  and  good ;  tbs  breast,  however,  is  tba  raori 
esteemed. 

4767.  Pigtm  ne  cnt  tbroogh  tbe  neck,  fig.  768,  straight  tbtoogh  tbe  wtude  bid, 
Fig.Ttt.  dividing  it  into  two  equal  parts.  They  may  also  be  divided,  and  it  ia  tba 
u  ou  BKH*  modani  way,  trosa  h  to  c.  Tbe  croup,  or  lower  part,  with  the  Ibi^  is 
j^r^     preferred  to  tbe  upper  half  of  the  pigeon. 

iW|c  47^.  Gavu.—Tht  Ueatt  of  Ike  dAmmM  is  aficed  like  that  of  lb«  teriuj, 
V^&  and  the  rest  of  the  bird  is  cut  up  like  tbe  common  fowl.  In  taking  off  ilae 
Jo^fc  wing  a  little  diSlcalty  sometimes  occurs,  and  is  caused  by  «iMfinpting  to  «»■ 
||^K9|  ter  the  knift  too  near  the  neck  bone,  from  which  tbe  wing  has  to  be  aqara. 
kH^H  ted  :  bat  here  practice  only  can  enaUe  the  carver  to  find  out  readily  tbe  pt*- 
SKIhV  cise  point  which  hia  knife  is  to  attack.  Brtatl,  winge,  and  merrytimglit  an 
the  prime  parta ;  the  b  ains  are  also  priied  by  ibe  true  lovera  of  game. 

476B.  Tfa  fartTvLgt  is  out  up  like  a  fowl,  with  the  exception  of  the  breaat,  from  whioh 
the  merrythought  is  not  separated  unless  the  bird  is  larger  than  eomDaon.  Tbe  wing  is 
the  prime  part,  the  tip  of  which  is  nor«ideted  as  piirtieularl/  delicate.    Ot  altnoat  all 
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ms  Ihe-  joiDt ;  the  outside, 
Ihin  slices  leugtbwise  with 
It  as  a  round  of  beef, 
t,  as  Bl  a,  fig.  770,  between 


>irda  the  breuts  and  winga  are  the  prime  pans,  except  in  the  woodcock,  the  heaChcock. 
and  giaf  hen,  of  whicti  the  le^  are  eBteenwd  tlia  most  delicate  put. 

4770.  Hart  may  be  csrred  in  two  ways :  when  jODDg,  the  knife  may  be  entered  neai 
the  shoulder,  at  a,  fig.  769,  and  cnt  down  to  b 
on  each  side  of  the  back  bone.  Thia  done, 
the  hare  will  be  in  three  parte.  The  back  is 
to  be  again  divided  into  four  parts  according  1 
to  the  dotted  lines  in  (he  cut.  These  difisiona 
uf  the  back  are,  with  the  legs,  the  best  parts, 
althoDgh  the  winga.  (shouldere),  called  the  I 
sportsman's  portion,  are  prized  by  some.  ' 
They  are  taken  off  easily  in  the  direction  of 
e  dt.  The  parts,  each  laid  neatly  on  a  plnte, 
are  served  with  stufliDg,  gravy  aed  currant  jcUy,  and  melted  batter.  In  an  oU  liare  the 
division  down  the  back  cannot  be  attempted,  as  the  hardness  of  the  bone  woald  tarn  the 
edge  of  the  knife;  instead  of  which  fillets  of  meat  are  cnt  away  from  tiie  sidea,  and  dis- 
tributed In  moderately- steed  pieces.  The  legs  and  wings  are  then  cut  off;  the  neck 
separated  from  the  trunk,  which  may  be  divided,  at  diSbrent  parts  of.the  Tcrlebrs,  into 
three  parte.  From  the  tail  end  division  of  the  back  two  side  bones  may  also  be  separa- 
ted. If  the  brains  are  asked  for,  the  bead  must  be  cut  off  from  the  neck,  and,  with  the 
fork,  it  mast  be  fixed  firmly  to  the  dish.  .  Then  the  point  of  ibe  knife  may  ba  entered 
at  a  vtilnerable  part  of  the  head,  which  it  will  readily  cleave  in  two.  In  the  cavity  the- 
brains  will  be  seen  and  easily  taken  out, 

4771.  Aiiiif«  are  carved  in  the  same  manner  as  hBres,with  the  exception  of  the  hack, 
which  is  divided  into  two  parts  only,  and  which,  with  (he  legs,  is  considered  aa  tfae  most 
delicate  part. 

4773.  Bttlcher'i  mat,  in  earring,  chiefly  requires  a  good  carving-knife  and  a  little 
practice.  The  general  custom  is  to  cut  slices  of  beef  (particularly  boiled  beef)  and  veal 
raibcr  thin  -,  mutton  and  poik  somewhat  thicker. 

4773.  Inatirloin  of  btt/ Ihe  inside  meat  should  be  cut  ac 
lengthwise  with  the  bones.  Meal  from  ribs  of  beef  is  cut  i 
tbe  bones,  unless  the  meat  is  boned  and  rolled,  when  it  is  ( 

4774.  Of  a  kg  a/ rmtlitm  tt\B  Bret  slice  should  be  taken  o 
the  knuckle,  b,  and  the  thick   end.      Other 
slices  maybe  cut  in  the  same  direction, till      iv  T'^'- 
the  knife  is  stopped  by  the  cramp  bone,  e, 
Tlie  leg  is  then  turned  round,  and  slices  are 
taken  lengthwise  from  the  thicic  end  towards 
tbe  knuclSo.     The  beat  slices  in  a  leg  of  mul-  /     .  'X,!.-- 
ton  are  from  the  upper  end,  although  the  parts/  ,'  1^"^^ 
about  the  knuckle  are  sometimes  preferred,  Vv~" 
and  which  it  is  desirable   should  be  eaten   X^ 
while  hot,  being  hard,  dry,  and  less  agreeable         ^^"^ 
when  cold. 

4775.  A  haiuicli  of  mUCoa  and  a  haanch  of  vcnuon  a 
of  the  leg  uppermost,  and  are  each  carved 
alike,  being  cut  down  lo  the  bone  in  the  di- 
rection of  the  line  a  be.  Jig.  771,  by  which 
means  the  gravy  escapes  into  the  dish.  The 
broad  end  is  (hen  turned  towards  tbe  carver, 
who  cuts  deep  in  from  b  to  d,  and  gives  with 
each  slice  a  due  proportion  of  fat,  which  . 
lies  chiefly  on  the  lell  side  of  the  line  b  •'. 
The  fai  of  venison  is  esteemed  as  a  grfs> 
delicacy. 

4776.  Til<tiiif<£/ea/ mutton  is  considered  as  a  prime  joint,  bat  not  an  economical  one, 
much  of  it  consisting  of/at  and  bone.  It  is  carved  in  slices  taken  lengthwise  with  the  bone 

4777.  Jn  a /art  marttr  oflanh  (he  shoulder 

is  first  sepataieo   from  the  riba  '~  " 

upon  which  a  small  piece  of  b 
lemon  juice,  pepper  and  sail,  are 
put,  and  tbe  shoulder  is  then  replaced  for  » 
lime.     The  brisket  is  cut  off  from  the  ribs,  | 
and  divided  into  small  pieces  ;  according  to  \ 
the  choice  of  those  to  be  served,  the  differ 
ent  parts  of  the  quarter  are  diatributeil.     The 
ribs  undcrtheahoalder  are  the  choieeat  parts. 

4778.  A  brtut  ^  teal  (roasted)  should  be 
rat  down  quite  through  in  thefirat  line  on  the  left  «f  dc,j(f.77S,  nod  then  in  the  It 
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4  c,  thus  aeparatlng  tb«  tiro  part*  oT  tbe  breul,  tritUti  uid  ni«.  The  brisket  m 
•igtia  divided  in  the  liaee  a  h.  It  Is  prefemd  bf  eome  to  the  rib  bonea,  which  laet  ue 
separated  from  eaob  other  In  the  liiuM  d  e.  IVlth  thiB  joint  the  tveetlread  is  ofleo 
roasted,  and  is  distributed  in  email  portions  with  the  meat. 

4779.  In  ■>  ii>i^ui/''tJku^  there  are  manfcboioe  parts.  Tbeflretoui,  intbedireciioD 
e  t,fig.  773,  is  aloDK  the  cheek  bone  in  tbe  fleshy  part.    At  tbe  end  ofthe  jawtwne  lies 


rif.Tn. 


the  'l)ur<mt  nettlbread,  esteemed  the  best  part 
of  the  head,  and  lo  be  cut  out  in  the  direction 
The  tye  part,  also  a  delicacy,  is  cut  oat 
n  ita  socKet,  a,  by  foreing  tbe  point  of  the 
^  earring  knire  down  to  the  bottom  on  one  edge 
A  of  the  socket,  and  cutting  quite  round,  keep- 
/  ing  the  point  of  the  knilb  slanting  towards  ihe 
middle.  The  palate,  another  choice  part,  is 
n  the  under  side  of  the  roof  of  Ihe 
mouth,  a  crinkled,  while,  thick  skin,  which  is 
eaaitjent  away  hDm  Ihe  bone.  Some  good  meat  and  fat  (of  which  many  are  fond]  may 
be  met  with  on  the  ouder  side,  corering  the  under  jaw,  and  near  the  ear.  The  toncue 
and  brains  are  oaaaUy  served  in  a  seoarate  dish,  but  are  eaten  with  the  meat.  The 
root  end  of  the  tongue  is  reckoned  the  best. 

47S0.  A  Asm  is  generally  cut  in  the  direction  a  h,  fig.  774,  down  to  the  bone,  and 
through  the  prime  part  of  the  ham.  Another  mode  is  lo  cut  a  small  hole  at  c,  and  to 
pare  out  of  it  thin  circular  slicea.  The  best  pan  of  the  ham  i«  thos  begun  upon  imme- 
diately, withont  the  gravy  escaping  into  the  dish,  the  loss  of  whii^  is  the  cause  of  eoU 


ham  eating  dry. 


nj.JT*. 


4781.  A  Uef  tongvt,  Jig.TIb,  is  cut  acrosa in  the  Lne  ah,  wheiwe  slices  ormoderat* 
thickness  are  taken  ca  each  side,  those  midway  between  Ihe  root  and  tip  being  most 
juicy.    Tbe  feet  and  kernels,  liked  by  many  people,  are  cut  away  (h>m  the  under  aide. 

4783.  A  ToatiU  fig  is  never  sent  whole  to  table,  but  cat  up  and  laid  on  the  dish,  in 

TIg.Tn.  the  inanner  represcDted  inj^.  776,  and  the 

dish  garnished  with  the  chaps  and  ears.  The 
shoolder  and  leg,  at  each  end  of  the  ri^ 
mast  be  separated  from  them  by  passing  the 
I  knife  under  each  in  the  circular  diieclion  ot 
I  tbe  dotted  lines  c  de.  The  triangular  piece 
j  of  lhenecc,lobe  cutolTin  the  hne/^,  is  the 
most  approved  part ;  next  to  which  are  tbe 
riba,  divided  in  the  lines  ab  c;  and  to  Ibese, 
some  parts  of  the  leg  and  shoulder. 

47S3.  Jr  hilping  to  fruit  larlt,  it  is  uaaal  to 
care  should  be  taken  that,  in  distributing  the 
,.         ,      .  ..  .o  each  piece  of  crust. 

4784.  jllrtAe,c(Hnposedof  layersof  swectmealaand  cakes,  shoatd  be  cut  with  aapoon 
down  to  Ihe  tnittom  of  Ihe  dish,  and  the  mass  should  be  lilted  np  and  laid  on  the  plate, 
without  disturbing  it  or  shaking  it  up,  as  is  frequently  done. 

SacT.  IlL — AHANaiMiNT  or  thi  tiblb  xhd  asuEi  or  tbk  couasia. 

47SG.  Jh  iTtaing  tf  t)it  man«f  eBmf  and  arriatgentnt  ol  the  table,  it  will  be  requisite  U> 
propose  bills  of  fare,  lo  determine  the  number  and  order  of  tbe  conraes,  and  the  poaitioa 
ofeach  dish  on  table,  according  to  the  prevalent  style  of  thedsy. 

It  may  be  imagined  that  the  diflerent  circumstances  in  which  the  rarions  circle*  of 
social  life  are  placed  call  for  standards  as  to  expense  and  style  appropriate  to  each ;  bat 
on  such  it  would  be  dilflcult  to  determine.  .Every  principal  of  a  family  moat  deciile  for 
himself  as  to  tbe  limits  of  his  table  expenses.  Here  tbe  design  is  lo  descritie  Ihe  gen- 
eral style  of  the  day,  without  neglectiug  to  give  ancb  details  as  in  practice  may  he 
adopted  or  rejected,  limited  or  extended,  according  to  the  taste  and  judgment  of  the  dif- 
ferent individuals  who  may  codbuH  this  woA. 

4788,  The  gtna-ai  itgle  of  tit  taUc,  in  fashionable  circles,  is  lightness  and  elegnnce, 
variety  in  the  dishes,  Bn4  delicacy  to  the  eye  and  the  palate.  The  table  no  kmgei 
"groins  under  Ihe  weight  of  barons  ud  airioiM  of  beef,"  nor  does  it  preaBnt  in  one 


view  (he  same  crowded  picture  of  mibstantial  fiire  as  in  olden  times.  The  variety  and 
number  of  dishes  of  which,  in  the  present  day,  a  dinner  is  composed  may  not  be  inferior 
to  those  of  former  days,  but  they  are  not  exhibited  at  once ;  they  are  presented  at  differ- 
ent interyals  of  the  dinner  in  the  form  of  courses  and  removes. 

The  style  of  the  table,  im  the  hoases  of  the  afluent  and  fashionable^  is  the  same  every 
.<day,  no  vanati^ns  ooooniDg  but  Mieh  as  the  seasons,  or  the  iloctaations  in  the  num» 
ibers  of  the  daily  party,  render  neeessaiy  or  desirable.  In  such  hoiisee,  eoeks  regularly 
trained  to  the  business  of  the  table,  accustomed  to  draw  up  bills  of  fare  for  each  sea- 
son, as  well  as  to  prepare  the  principal  dishes,  and  to  superintend  the  whole  kitchen  de- 
partment, are  indispensable  members  of  the  household.  To  such  Che  directions,  obser* 
vations,  and  receipts  here  given  may  be  of  less  value  than  to  cooks  living  in  fanulies 
whose  table,  on  ordinary  days,  is  simply  and  plainly  served,  but  which  is  distinguished, 
when  dinner  parties  are  given,  by  more  display,  and  by  choicer  cooking  and  arrangement. 

4787.  The  style  of  the  daily  ttibU,  in  families  of  the  middle  rank,  is  deteimined  often 
by  circumstances  of  choice,  convenience,  and  economy,  rather  than  by  oonsideratioas 
of  elegance  and  style,  although,  in  many  cases,  attention  to  these  might  be  given  witb* 
out  additional  expense  being  incurred ;  and,  by  increasing  the  comfort  an()  refining  the 
tiabits  of  a  £uu]y  circle,  it  might  be  one  means  of  giving  a  tone  to  its  taste  and  manners 
consistent  with  the  cultivation  of  mind  now  generally  attained.  Attention  to  the  every- 
day style  of  the  table  is  an  improvement  to  servants  also,  rendering  less  instruction  and 
prompting  necessary  when  any  extra  attention  to  propriety  and  nicety  is  called  for. 

Oritr  -ef  the  Courses. 

4788.  Dinners  in  goo4  style  consist  of  either  two  or  three  comes :  the  first,  fish  and 
soup ;  the  second,  of  meats  variously  prepared,  and  of  which  the  side  and  comer  dishes 
are  caUed  entrkes ;  the  third  of  game,  when  in  season,  with  flank  and  comer  dishes, 
called  entremiis  by  the  French,  consisting  of  jellies,  creams,  pswtiy,  and  other  confec^ 
tionery ;  vegetables,  dressed  H  U  Francois,  are  also  sometimes  iatrodnoed  as  eniremks. 

4789.  In  a  dinner  of  two  courses,  fish  and  soup  are  often  brooght  in  with  the  entr^s  at 
the  flanks  and  comers,  and  are  removed  by  dishes  of  meat  or  poultry.  In  the  most 
fashionable  dinners  there  are  nneraHy  two  removes  of  the  principal  dishes  in  each 
course;  each  must  consist  of  the  same  number, of  dishes;  for  instance,  if  in  the  first 
course  there  are  six  entries,  in  the  second  there  must  be  six  entremets. 

4790.  In  the  first  course  tke  principal  dishes  are  usually  of  English  cookery,  the  eniries 
of  French.  A  centre  dish,  such  as  cold  game  pie,  or  other  savoury  pie,  may,  withovt 
impropriety,  remain  on  the  table  till  the  removal  of  the  second  course ;  when  it  is  to  be 
left  during  the  course,  it  is  called  in  the  bill  of  fare  a  dermant. 

Symmetry  in  tbe  order  of  the  dishes  must  be  preserved.  Thus,  puflT  pastry  on  one  side 
should  have  a  corresponding  dish  on  the  other  of  short  pastry.  In  all  cases  opposite 
comers  should  have  corresponding  dishes. 

4791.  In  second  courses  the  flank  or  side  dishes  may  have  vegetables  prepared  in  the 
French  style,  and  be  removed  by  fondus  soufife,  dec. ;  or,  in  smidler  dinners,  when  flank 
dishes  are  omitted,  two  of  the  comers,  may  consist  of  vegetable  entremets,  the  othe4 
two  of  sweet  dishes. 

4793.  TTte  bill  6f  fssre  of  each  course  should  be  neatly  drawn  np  on  n  porcelain  slate, 
and  placed  at  the  head  of  the  table  for  the  convenience  of  the  presiding  lady. 

4793.  Tke  hutUr  should  also  be  provided  with  a  bill  of  fare,  as  on  him  devolves  tbe 
aharge  of  removing  and  placing  pro-?erly  each  dish. 
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BO08BHOLD   DETAILS   OOITHECTED  WITH   COOKEBTr 


BILLS  OF  FARE. 

TABLE  FOB  14,  10,  OH  18  C0TKR8. 


First  Course. 


Second  Course. 


PoCura  A  la  C<md«. 

1st  remore,  Taiiiot  (lobster  ■ance)-. 

9d  naof,  Besf  A  la  Flanande. 

CaMsrole  of  nan- 


ced  fowl. 
SanoeauTvIoute. 

FiUeti  of  rabbito 
A  I'EspagnoIe. 

Fotage  A  la  Bro- 

noire. 
lat  remore,  Slices 
of  brailad  salmon. 
9d  xemoTe,  Fowl 
Ala  Montmorenci. 

Scolloped  fillets 

of  fowl  (and 

Truffes). 

Pat^s  en  timbale. 


Plateaa. 


Ojstor  potties. 

Partridges,  aox 
chonz  A  Fesaence. 

PmAe  of  ben. 
1st  xemore,  Fil- 
lets of  fried  soles. 
9d  wmove,  Ham 
flaxedAl*essence. 


Rissole  of  game. 

Cnmstade  of 
woodcock. 


Potage  A  la  Reine  with  TermioeUi. 

let  remove,  Slicee  of  cod. 

fldremovet  Loin  of  veal  roasted  and  glaied. 


Roasted  fowl  (mmtlied  with 
Remove,  Fonda  of  cheesecake. 


MaecanmiCA 
ritalienne). 

Spinach  (A  hr 
crime). 

Roasted  snipes. 

Remove,  SoofflA 

(of  arrow-root 

md  citron). 

Jelly  (de  Noyeav 
rouge). 

Chariotte  of  ap- 
plee  mnd  apricotak 


Poadiedafss 
(ttUuified  gvavy). 

Bh)eeoli  (aoTe- 
hMlA). 

RoBsted  wood- 
ooeli. 


Plateav. 


SoQlBA  (of  riee  A 
Ponnge).        {• 

kalian  cheese  (A  ; 
Poraage). 

Frendi  toute. 


Larded  pheasant  (roasted). 
Remove,  Rameguires  (am  P; 


). 


TABLE  FOR  12  OB  14  Ce^BBS. 


First  Course. 


Second  Course. 


Potarn  A  la  CondA. 

let  remove,  BriU  (shrimp  sance). 

9d  remove,  Turkey  (boned  and  stufied  with  a  tongue). 

Cotelettes  (A  la 
sonbise). 


Salmi  de  perdrix. 


Vol  au  Tent  d'es- 
calopes  de  csftiil- 
leau(A]acrAme). 

Escalopes  de  la 

preaux  (A  la 

C^ootA). 


Iknuuix. 


Casserole  an  ris 
d*UQ  hachier  de 
gibier  (an  fames). 

C^otelettes  de  fil- 
lets depoulets 
gras  (en  epi- 
gramme). 


Potage  (la  Bninoire). 

1st  remove,  Slices  of  salmon  (broiled). 

8a  remove,  Saodle  ot  mutton  (Tenison  sauce). 


Two  woodcocks  (roasted). 

Lobster  tiled 


Tmffee  entieres 
(an  vin  de  Cham- 
pagne). 


Les  epinards  au 

coosomaiA  (garni 

docnmtoQs)^ 

Gateaux  (A  la 

Polonaise)  garni 

db  oonfitun»r. 


(^krdons  ilTs- 
Domant.       psgna  A  la  M oella 
(APessenoe). 


JelAe  d* 


TWo  partridges. 


TABLE  rOB  8  OB  10  C0TBB8. 


First  Course. 


Second  Course. 


Slicee  of  ood  (oyster  sauce). 
Remove,  Curry  of  veal. 


Cetelettee  de 
poulardes. 

Spinach  (au  con- 
BommA). 

Vol  au  rent  (with 
ragout). 


Plateau. 


Oyster  patties. 

Beans  (A  la  Ly- 
onnaise). 

Itabbite  avntA. 


Clear  vrary  soup. 
Remove,  Hauneh  of^ Welsh  Mutton. 


Three  quails. 
Remove,  SoofflA  (de  ileur  d'orsage). 


French  tonite 
d'abrieot. 

Cuidone  (in  ee 
sence  of  marrow) 

Italian  Jelly. 


Madeira 
jelly. 


jnateau. 


crovtAs. 
Beignatadeiitth' 


Remore,  Maooaronf. 


TABLE  FOB  6  OB  8  COYBBS. 


First  Course. 


PotMm  Printanniere. 
Remove,  Calre  head  (dn  prits  certain). 

Fillets  of  fowl 

(sautA  au  sauce 

auprfaw). 

Casserole  of  rioe, 
with  brown  ra- 
gout. 


FricassAe  of 
chicken. 


Plateau. 


Patties  or  toI  an 
Tent. 


Fillete  of  fried  eoles,  shrimp  sauce. 
Remove,  Saddle  of  small  mutton. 


Second  Course. 


Fowl,  roasted  (garnished  with  eaperv). 
Remove,  SoofflA  (with  lemi 


Cauliflower, 
TakmlA. 


Asparagus,  plain 

^"**''-  Pktoan. 

Blancmange.  Orange  jellies. 

Three  quails,  ivasted. 
Remove,  RameguireB. 


k 


TNBTEUCTION    FOR  TOTTKTO   COOKS. 


861 


ANOTHBR  TABLB  FOB  6  01  8  COVERS. 


FirtkCourae. 


Second  Course. 


I 


YttimioeUi  (whiM  toop). 
Ramoffie,  Saiaum  (lobster  nnoa^. 


BMf  palates 

(pii>6e  M-ownun- 

ben). 

Grmnadiaa  de 
Teao. 


Plste&a. 


Sweetbreade 

(laooe^lafinaB* 

ciere). 

Cetelettet  A  la 
•oabiM. 


Aapangu  aoup. 
Remore,  Biaiied  ley  ef  mntton. 


Fowl  A  la  Tergne. 
Remove,  SaToaiy  onelettei. 

Vol  aa  Tents  of  BeiBpaeCt  d*Abri' 

eweetmeate.  _.  cot. 

Plateau. 

Neck  of  ▼eBiaon  (roasted). 
Remofve,  SoolU  de  oitnm. 


FAXXLT  DINNSB8  FROM  8  TO  12  IN  NUMBBR. 

Pirsl  Course.  Second  Course. 


Soap  (Termloelli). 
RemoTo,  Boind  fowl  (white  sauce). 

Pease.  'Cauliilower. 


Plateau. 


Beef  palates  (and 
cocambera). 


AmCglaaed). 

Mashed  potatoes.  Yoanf  potatoes. 

Roast  haanch  of  mutton  (sweet  sauce). 


ICaocaroni  poddiny . 


Costard  and  ood 
lings. 

Cheese  cakes. 


Plateau. 

^•"y-  n»ange. 

FnwAk.  tourte  of  eanmnis  and  rsspbeiries. 


Stewed  pears. 

Pufls. 
Rice,  Blsne- 


FAWLT  DINNBB8  FBOM  8  TO   12  C0TBB8. 


Firti  Course. 


Second  Course. 


' 


Clear  gravy  soup. 
RemoTt,  Clod's  head  and  shoulders  (oyster  sauce). 


Beef  palates. 

Fowl,  or  lablat 
cuny,  with  rice. 

Sweetbreads 
(fricaas6e  sauce). 


Plateau. 


Roast  beef. 


Rissole  of  game. 

Mutton  dkops  (4 
la  Maintenon). 


veal 
(and  mush- 
rooms). 


Jelly. 
Lobster  salad. 

Apple  fritters. 


Oneletto. 


Plateau. 


Oustaxds. 

Rissole  of  pota- 
toes. 

Cheesecakes. 


Roasted  pheasant. 


•8bOT.   IV. — ^PBBPABATION  OF  MBAT,  ETC.,  FOB  COOBINQ,  AND  1>1BBDTT0N8  FOR  COOKING 

TB0CB88B8. 

iSnB8BCT.  1. — Instruction  for  young  Cooks. 

4794.  Instruction  in  the  elementary^tails  of  cooking  must  alwajB  be  essential  to 
joung  cooks,  who,  in  the  outset  of  their  life  of  service,  require  some  quicker  mode  of 
obtaining  the  knowledge  of  their  duties  than  their  own  experience  could  give  them. 
Young  servants  have  not,  in  the  present  day,  so  much  practical  instruction  from  their 
mistresses  as  was  the  case  in  former  times,  when  all  ladies,  except  those  of  the  highest 
rank,  superintended  and  assisted  in  the  preparations  for  **  well-served  tables.** 

The  chief  processes  in  EngUsh  cooking  are  boiling^  stewing^  roasting^  fiyi^t  and  hroil- 
9,ng.    Directions  for  each  wiU  be  found  in  the  following  subsections 

SvBsccT.  2.-— Pflrftci(/«r  Directions  fsr  Cooking  Processes. 

In  Book  XI.,  Chapter  II.,  we  gave  the  rationale  of  the  several  processes  employed  in 
eooking.    We  now  proceed  to  gire  particular  directions  for  the  cook. 

4795.  BMng. — ^Meats,  whether  salted  or  fresh,  should  be  put,  when  they  are  to  be 
boiled,  into  sauce-pans  of  cold  water,  that  the  meat  may  graduidly  grow  warm  as  the 
water  increases  in  heat.  The  quantity  of  water  in  which  meat  is  boiled  should  be 
sufficient  to  cover  it,  but  no  more  ;  and  as  it  wastes  away  in  boiling,  the  cook  should 
frequently  renew  the  quantity  by  adding  a  cup  of  warm  water  to  it.  If  she  add  cold 
water  she  checks  the  boiUng  of  the  water  considerably,  and  the  time  allowed  for  boiling 
it  is  thus  wasted.  Water  in  which  meat  is  boiling  throws  up  a  scorn,  which  must  be 
skimmed  off  as  fast  as  it  rises.  If  this  be  not  done,  the  neglect  will  be  apparent  in  the 
black  streaks  which  will  settle  on  the  meat  in  serving. 

As  soon  as  the  water  boils,  the  sauce-pan  or  kettle  containins  it  should  be  drawn  off 
the  fire,  but  placed  near  enough  to  it  to  keep  it  simmering.  Meat  is  more  thoroughly 
cooked  by  gentle  than  by  fast  boiling,  which  hardens  it. 

The  allowance  of  time  for  boiling  meat,  and  for  roasting  also,  is,  in  the  summer,  at  the 
rate  of  a  quarter  of  an  hour  to  one  pound  of  meat ;  in  the  winter,  twenty  minutes  tc 
tSie  pound. 

Salt  and  dried  meats,  such  as  briskets  of  beef,  hams,  and  tongues,  require  very  slow 
boiling ;  and  hence  muelumore  time  must  be  allowed  for  them  than  for  fresh  meats. 
Old  meats,  such  as  beef  and  mutton,  requfre  a  less  allowance  of  time  both  for  roasting 
and  boiling  than  do  the  young  meats,  such  as  veal  and  Iamb.  The  reader  is  referred  to 
p  868  for  &  table  of  time  for  boiling,  roasting,  && 


S62  BOtmcROLir  ostauls  coitnbotbd  wmi  cookest. 

4796.  Stewing. — The  water  into  which  the  meat  has  been  put  to  et^w  should  be 
ed  to  boU,  and  should  be  kept  boiling  until  the  scum  ceases  to  riser  and  has  been  eaie- 
folly  remoTed.  The  sauce-pan  must  then  be  covered  closely  and  pacedf  near  enou^  ta 
the  fiie  to  keep  the  contents  simmering,  or  to  one  regulaiv  moderate  temperature,  until 
the  meat  is  become  as  tender  as  the  nature  of  the  d»lk  of  which  il  is- 1»  be  the  basis, 
requires. 

4797.  Roasting, — Slow  roasting  ie  as  desirable  as  slow  boiling;  and^^that  the  proeesa 
should  commence  graduallv,  it  is  desirable  to  put  the  joint  down  to  roast  Teiy  soon  after 
the  fire  has  been  supplied  with  the  quantity  of  fuel  which  the  roast  in  question  will 
require  to  be  oonsomed  before  it  is  sufficiently  done.  By  putting  down  the  meat  befora 
the  whole  mass  oif  fuel  ts  ignited,  the  heat,  increasing  by  degrees,  cocnmuntcates  itself 
to  the  meat  in  the  sctme  gradual  manner,  and  in  due  time  reaches  the  ioterior  of  the 
joint. 

The  fire  should  always  be  proportioned  to  the  size  of  the  joint  to  be  roasted :  that 
which  is  but  just  sufficient  to  roast  a  noble  sirloin  wiH  parch  up  a  lighter  joint. 

Before  the  meat  is  put  down,  the  lower  bar&  pf  the  fire  should  be  raked  and  cleared  of 
evenr  smoky  coal  in  iront. 

The  dUianee  at  which  meat  should  be  pal  from  the  fire  is  from  nine  to  twelre  or 
thirteen  inches.  At  the  farthest  point  it  sWold  be  put  at  first,  and  brought  doner  by 
degrees. 

The  fatf  as  well  as  those  parts  of  a  joint  in  which  there  is  no  great  thickness  of  meat, 
should  be  protected  ft«m  the  fsH  force  of  the  fire  requisite  for  the  other  parts,  by  having 
paper  skewered  over  them,  or  by  covering  them  with  a  coarse  paste  of  floor  and  water, 
fiwtened  on  with  paper  and  string.  This  latter  mode  is  very  commonly  employed  by 
professed  cooks,  and  taken  ofiT  only  in  time  to  brown  and  froth  the  meat.  When  a  paper 
cover  is  used,  it  should  be  fastened  on  with  twine  rather  than  skswm,.  whidi  alfewing 
it  to  start  from  the  meat  toward  the  fire,  it  becomes  scorched,  and.distastes  and  colonrs 
the  surface  of  the  joint. 

4798.  The  time  aUewedfor  roasting  varies  aeeordiiig  to  eircomstances  ^  M  wuaU,  beet 
and  mutton,  require  less  roasting  than  young. 

Fat  meat  requires  more  roasting  than  lean.  The  usual  allowance  of  time  is  a  qyarter 
of  an  hour  to  each  pound  of  meat ;  but  Dr.  Kitchener  recommends  twenty  minutes  ts  he 
given,  and  it  is  desirable  to  add  five  minutes  to  this  allowance  when  cold  weather  affects 
meat,  or  when  meat  is  too  recently  killed. 

4799.  Other  details  respecting  roasting  must  here  be  notioed.  Basting,  krewmmg^ 
frothing,  and  dredging  are  each  of  importance  to  the  success  of  roasting,  whether  of 
meat,  poultry,  or  game. 

Basting  is  the  act  of  moistening  meat,  while  before  an  open  fire,  with  certain  ingre- 
dients which  assist  the  roast,  prevent  its  jnices  from  being  dried  op,  the  meat  from  be- 
coming  insipid,  and  its  surface  from  being  scorched.  Meat  should  be  basted  about  everjr 
ten  minutes  at  first,  and  towards  the  close  of  the  roasting  still  more  frequently.  Beef 
and  mutton,  while  roasting,  yield  generally  sufilcient  dripping,  with  whidi  they  may  be 
basted.  Veal  aad  poultry  l^ing  of  a  dry  nature,  require  an  addition  of  butter,  dripping, 
or  suet,  in  order  to  have  a  sufficient  basting  for  them. 

To  some  meats  flavoured  tastings  are  u^.  Mutton  and  lamb  are  sometimes  basted 
with  claret  and  sweet  herbs  and  butter.  A  hare  is  basted  usually  with  salt  and  water,  oi 
with  milk  for  the  first  half  boor ;  afterward  this  is  poured  away,  and  butter  snbsiitoted. 
For  hasting  pig.  Dr.  Kitchener  reoommends  cream  and  malted  buttei:  J^or  mal  and  othea 
white  meats,  the  yolks  of  six  eggs,  grated  biscuits,  and  the  juice  sf  an  orange.  For  all 
common  roast,  butter,  clarified  suet,  or  dripping  are  the  moat  usual  basting. 

4800.  Browning  meat  should  commence  when  the  meat  is  half  done  by  stirring  the  fiie 
and  making  it  brisker.  When  a  good  brown  is  not  obtained,  the  appearanse  of  the  joint 
will  be  improved  by  the  addition  of  a  gbze. 

4801.  Frsthing  is  done  a  few  minutes  only  before  the  meat  is  ssrvsd.  As  soon  as 
the  ^am  of  the  roast  draws  towards  the  fire,  showing  that  the  meat  is  sufliciently 
roasted,  the  cook  should  lightly,  but  uniformly,  dredge  with  flour  the  whole  surface  of 
the  joint,  and  immediately  baste  it  with  butter  or  dripping.  The  briskness  of  the  fSie 
should  be  increased  by  stirring,  and  in  three  minotes  the  meat  should  be  taken  down 
and  served.  Poultry ^  g<inUf  weal,  and  lamb  should  be  frothed  with  butter ;  for  beef  or 
mutton,  dripping  answers  as  weU.  The  object  o(  frotiking  is  to  plump  up  the  skin  of 
meat  or  poultry,  by  which  the  appearance  of  the  joint  ia^  mush  iaiDroved. 

4802.  The  dredgings  used  in  frothing  are  sometimes  composed  of  other  ingredients 
besides  flour,  as  a  means  of  giving  some  particular  flavour  to  the  meat    Of  dredgings 
there  are,  Ist^  flour  and  grated  bread ;  2d,  sweet  herbs,  dried,  powdered,  and  mixed  with 
flour ;  ad,  sugar  fincAv  powdered,  and  mixed  with  pounded  cinnamon  and  grated  bread 
4th,  lemon  peel,  dried,  pounded,  and  mixed  with  flour ;  6th,  fi^nnel  seed,  coriandsra,  ci»- 
namon,  and  sugar,  finely  beaten,  and  mixed  nith  grated  bread. 

in  roasting  joints  of  which  the  meat  is  thick,  it  is  desirable  that  heat  should  be  only 
gradually  applied.    But  in  broiling  the  case  is  dififbrent ;  the  qoioksr  the  prooess  ths 


JNBTftUCTIOir  FOB  TOUNtt  COOKS*  868 

belter.  Doing  up  tbe  Jaiees  is  to  be  avoided,  as  it  bardeiis  also  the  fibres  of  the  meat ; 
hence  the  degree  of  intensity  of  the  fire  most  be  attended  to,  and  adapted  to  the  partic- 
ular kinds  of  meats  ilH)ut  to  be  broiled.  Beef  and  mutton,  for  instance,  require  a  brisker 
fire  than  veal  or  pork,  fish  or  poultry.  Untfarm  rAtdbw#«  of  the  steak  or  chop  is  desira- 
ble, that  the  whole  may  be  equally  done.  Buf-tteaki  should  searoely  exceed  in  thick- 
ness half  an  inch.    MuUon  may  be,  without  disadvantage,  somewhat  thicker. 

Salt  should  not  be  sprinkled  on  chops  or  steaks  either  before  or  while  broiling,  as  ii 
dra^^  out  the  gravy.    Pepper  may  be  used,  if  approved. 

Sleakt  or  Chip*. — ^When  steaks  or  ohops  are  broiled  or  fried,  they  should  be  turned 
with  steak  tongs.  If  a  fork  be  used,  it  opens  courses  for  the  juices  of  the  meat  to  es- 
cape from  it. 

4803.  Fryiagj  like  broiling,  is  a  species  of  quick  roasting  done  in  an  iron  pan :  m  re- 
gard to  the  uniformity  of  the  thickness  of  the  steaks,  and  as  to  the  degree  of  heat  to  be 
given  to  the  dfflfbrent  meats,  nearly  the  same  directions  will  serve  as  in  broiling.  In 
frying,  the  pan  requires  to  be  made  hot  by  boiling  in  it  either  dripping,  oil,  or  butter ; 
the  substance  to  be  dressed  is  put  into  this  boiling  liquid,  the  depth  of  which  should  not 
be  snfilcient  to  immerse  it,  but  only  to  cover  completely  the  bottom  of  the  pan,  and  to 
keep  moist  the  surface  of  the  meat  The  latter  ^ould  be  ftequently  turned  from  one 
side  to  the  other,  and  when  nearly  done,  it  may  be  more  deeply  browned  by  pressing  it 
firmly  for  one  or  two  seconds  against  the  bottom  o.f  the  pan.  Fiih  is  best  fried  in  oil  or 
lard.    Meal  is  fried  in  beef  dripping  or  suet. 

SuBBBOT.  3. — AUawtMU  of  Time  for  Cooking  Processes, 

TAALEL 

AUomaaM  of  TimtJ^  MJing  Butdur*t  Ifttto,  Poiil- 
fry,  Mi  Dried  MtmU. 

Lb*.    Boon. 
!#«</'.       The  rodnd                               .  S5       4^ 
EdgeboBM         ....  13       S 
Brisket 10       4  to  5 

(A.  hard  put  rBqnixiaf  loug  and  tlmr  boilinv.) 

Lbt.    fioaia. 

Mtutt^M.  l^g 9       3 

Nedc 6       % 

Lamb.      h»g 5       8 

Pork,       W B       Si 

Hand 4        ij 

Pig's  feet  and  ean    ...  S 

VmCtry,  Turkey,  aoooiding  to  sixe,  from  an  boor  to 
two  hoars. 

Fowls,  Crom  half  an  hoar  to  three  quarters 
of  aa  hoar. 

Chickens,  twenty  minutes. 
Thib  time  of  reckoning  begins  from  the  time  the  wa- 
ker  begins  to  boil. 
BoUiM  dried  MeaU,  Lba.    Hoam 

Ham 26       4 

Bacon 8        1 

Pig's  face 8 

Beeftongne  8  to  4 

StrBSBCT.  ^.'^Preparing  Pish  for  Cooking, 

Pishj  m  Londony  is  prepared  for  the  cook  by  the  fishmonger  from  whom  it  is  pur- 
chased ;  but  in  the  counti^,  aU  that  is  necessary  to  be  done  in  trimming  .and  cleaning  it 
devolves  on  tbe  cook,  or  on  her  subordinate  assistants.  Fish  requires  to  be  well  washed ; 
but  it  should  not  be  long  soaked  in  water,  or  the  flavour  will  be  impaired. 

4804^  SdmoH,  herrings,  and  other  scaled  fish  must  be  scraped  careAiUy  with  a  blunt 
knife,  until  every  scale  is  loosened  and  can  be  washed  away.  The  smooth-skinned  fish 
must  be  more  carefully  handled.  They  require  washing  only ;  but  whether  scaly  or 
smooth,  fish  is  considered  as  disfigured  if,  eithet  in  cleaning  or  in  cooking,  the  skin  be 
broken.  The  inside  of  fish  requires  to  be  well  deansed,  to  effect  which  a  sinall  slit  must 
be  made  with  a  knife  on  the  under  side,  through  which  the  entrails  may  be  drawn. 
Within  these,  in  cod  and  salmon,  will  be  found  the  roe  and  liver,  which  must  be  separ- 
ated from  thein,  washed  and  laid  on  a  clean  dish  ready  to  be  cooked  with  the  fish.  The 
roe  of  all  fish  is  considered  as  a  delicacy,  and  as  a  proof  of  the  fish  being  in  season  ;  it 
is  therefore  always  dressed  with  the  fish. 

4806.  Eels^  and  other  fresh-water  fish,  fike,  carp,  and  tenehy  are  slimy  when  first 
caught,  and  require  the  utmost  care  to  cleanse  them  well,  or  there  will  be  in  them  a 
mudkfy  taste  and  smell,  which  is  strong  enough  even  to  overpower  the  flavour  of  the 
ingredients  with  which  some  of  these  fish  are  usually  cooked.  Washing  them,  or,  perliaps, 
scalding  them  in  salt  and  water,  is  better  still  for  removing  the  slinae  adhering  to  them, 
but  if  scalded,  the  fish  must  be  perfectly  dried  again  before  it  is  cooked. 

SuBSECT.  6. — Preparing  Poultry,  Game,  and  Wild  Fowl  for  Cooking. 

4806.  The  fearers  of  pouUry  should  be  plucked  as  soon  as  possible  after  it  is  killed 
When  it  becomes  oold  a  stiflhess  takes  pkice,  which  renderv  it  difficult  to  draw  out  the 


TABLE  n. 

AllommM>e  of  Time  for  roattiMg  Meoit  and  PokUrp. 

Lbs.  Boon. 

Beef,       Sirloin 10 

Ribs 14 

Veal       Fillet 18 

Loin 10 

Breast 8  3' 

Neck 8  Si 

BhooUer                       .       .10  8 

Mution*  Saddle 18  8 

Leg 10  8| 

Shoulder        ....    7  8 

Lamo,      Hind  quarter »     *.       •       .10  8 

Fore  qairter .       .       .       .    0  Sft 

Leg 4  1^ 

Loin       .....    3  1 

Pork,       Leg 8  8 

Loia 7  i| 

Sparerib        ....    8  8 

Little  pig       ....  H 

Pmdiry.  Turkey U  to  8 

Fowls     .....  ] 

Chickens       ....  lA   min. 

Docks 80 

Ducklings      ....  lOi 
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Mi  HOUBEHOLD  DETAILS  OOMMECVBD  WITH   COOKEKT. 

qodlB  without  teariog  the  skin,  which,  after  cooldiig,  is  considered  as  a  disfigarament 
The  doum  which  remains  after  the  feathers  are  nfknoTed  is  afterward  singed  off  with 
lighted  paper.  From  some  birds  it  is  requisite  to  draw  out  the  sinews  of  the  leg,  which 
is  effected  by  binding  the  joint  close  to  the  claw,  and  fastening  the  claw  in  a  vice.  The 
bird  is  then  pulled  strongly  until  the  sinews  giro  way. 


7^*  crop  is  next  to  1m  amptisd ;  a  ilit  out  ia  tlM  badi  of  the  nsek  ofn»  into  the  crap,  aDd  allowi  the 
(ants  to  pus  through  it. 

T%$  vent  is  then  o^nsd  that  the  entrails  ma^  he  deaaed  oat ;  ia  doing  this,  the  gall-baf  asost  be  carefallj 
remored ;  if  broken,  its  contents  will  imoart  a  bitternesi  to  the  flaTonr  of  the  brer  which  washing  will  scaicaly 
remove.  When  the  bird  is  drawn,  the  liver  and  giBaid  ars  sepanted  from  the  rest  of  the  entiafls,  and  pat 
into  cold  water  to  be  eleansed. 

7>e  neckt  of  fowls,  geese,  and  dacks  are  always  cat  off  doie  to  the  body.  Before  this  is  done,  the  A** 
which  hangs  loosely  upon  the  neck  is  pushed  up  above  the  part  at  which  it  is  to  be  cat  off,  that  it  may  be  af- 
terward drswu  dovni  and  wrapped  over  the  end  of  the  neck  to  hide  it  from  riew.  Befeve  it  is  fastened  down, 
oold  water  should  bto  poured  taroagh  the  body  of  the  fowl,  a  pfactioe  not  observed  by  the  pookenn  whea  they 
truss  fowls,  but  to  which  it  is  Tory  proper  to  attend.  The  backbone  and  the  two  bones  which  lead  to  the  pia- 
ions  are  afterward  broken.    All  this  done,  the  bird  is  then  to  be  trusted. 

4807.  Trussing  for  roasting  fowls  is  done  by  cutting  off  the  first  joint  only  of  the  legs* 
and  by  turning  them  down  close  to  the  sides  towards  the  vent,  and  fastening  tbem  by  a 
game  skewer  passed  from  one  to  the  other.  Another  slight  skewer  is  passed  through 
the  joint  of  one  wing  into  the  body,  and  through  to  the  opposite  wing.  The  liver  and 
gizzard  are  placed  one  under  each  wing. 

In  tnusing  fowl*  for  boiling,  the  whole  of  the  leg^  except  the  thigh,  is  cut  off,  the  end 
bones  of  w^ch  are  tucked  into  the  apron.  The  breast  is  set  up  to  look  plump ;  the 
wings,  with  the  hver  and  gizzard,  are  placed  the  same  as  for  roasting.  The  whole  is 
tied  in  proper  form  with  a  slight  string,  which,  upon  serving,  is  cut  and  removed. 

In  trussing  a  goose,  the  legs,  feet,  and  pinions  are  cut  off;  and  these,  with  the  neck, 
head,  liver,  and  gizzard,  form  what  are  termed  giblets.  Of  a  turkey,  pheasant,  partridgCf 
and  moor  fowl,  the  heads,  in  trussing,  are  not  cut  off,  but  are  twisted  round  one  of  the 
wings,  generally  that  under  which  the  liver  is  put. 

4808.  Bomng poMitty  is  become  foshionable,  and,  indeed,  it  is  requisite  whea  F^ach  dishes  are  to  be  fonaed 
oat  of  it.  it  is  an  art  that  professed  cooks  practise ;  but  in  London  it  is  generally  done  by  poolterert,  who 
have  the  pR^r  instramente  for  petforming  it  cleverly. 

4800.  To  inu»  fowls,  em  fomle,  as  described  for  French  dishes,  a  hole  most  be  nude  above  the  joint  of  the 
leg,  and  the  claws  skewered  into  the  body.  A  string  is  passed  from  the  head  to  the  skewers,  wlUeh  preserves 
the  fonn  of  the  chicken  while  it  is  cooking ;  but  it  is  to  be  removed  oa  serving. 

4810.  Wooil0oel:#,  satpM,  and  oiker  birds  living  by  Miction,  are  never  drawn.  Tlie  trail,  as  the  inside  is 
termed,  is  considered  as  the  most  delicate  part  of  these  binls.  Woodcoeks,  in  being  plucked,  must  have  the 
feathen  most  carefully  drawn,  as  the  skin  is  peculiarly  tender,  and  if  torn,  these  bizus,  when  cooked,  are  moch 
disfigured. 

moor  fowl  are  trussed  like  the  domestic  fowl,  exoe]>t  that  it  has,  as  well  as  the  pheasant  and  partridge,  the 
legs  twisted  together  at  the  tail  end,  and  the  head  twisted  under  the  wing. 

4811.  A  hare  is  prepared  for  cooking  in  the  following  mode :  It  u  first  to  be  paimeked,  by  which  is  neaat, 
■s  is  well  Imown,  tne  removal  of  the  entrails.  This  is  sometimes  done  bv  the  sportsman  ia  the  field  as  aooo 
as  the  animal  is  killed  ;  but  if  not,  the  cuok  should  do  it  when  it  is  brought  into  the  house.  If  left  in,  it  soon 
begins  to  spoil,  which  becomes  apparent  by  the  swelling  of  the  body.  When  paunched,  the  inside  should  be 
kept  dry ;  and  it  may  also  bo  proper  to  popper  it,  if  the  hare  is  to  be  kept  more  than  four  or  five  days.  As 
eoon  as  the  flesh  bec<mies  dark  in  colour  and  soft  to  the  touch,  it  is  time  for  the  hare  to  be  draesed. 

To  sJbin  a  Hare.—The  legs  must  be  cut  off  at  the  first  joint ;  the  skin  on  the  back  u  then  raised  and  drawn 
over  the  hind  legs,  and  stripped  away  from  the  tail.  It  is  afterward  slipped  over  the  fore  legs,  aad  cut  away 
from  the  neck  and  head.  Ttie  esn  are  carafuUy  extricated  from  the  skin,  and  left  on  the  head.  When  the 
hara  has  been  well  soaked  and  washed  after  skinning,  it  is  ready  to  be  trussed.  The  siaews  of  the  hind  legs 
it  will  be  requisite  to  cut,  in  order  to  turn  them  towards  the  hesd,  and  to  fasten  them  to  the  sides  of  the  hare. 
The  fore  legs  are  also  tamed  to  meet  the  hind  legs,  aad  are  fastened  with  slight  skewen  to  the  body.  The 
head  is  thrown  rather  back,  sad  a  skewer,  if  passed  thxoogh  it  towards  the  tail,  keepe  it  in  plaoe  while  it  ia 
cooking.  A  stuflbig  is  put  into  the  hare,  to  keep  which  within  the  skin  is  sewed  up.  A  siring  ties  the  whole 
oonipaetly  together,  keeping  the  legs  in  place. 

4619.  Raboite  are  slunned,  drawn,  and  trussed  in  the  same  way  as  hares.  The  eara  of  the  rabbit  are,  luyw- 
ever,  cut  off,  whether  they  are  to  be  roasted  or  boiled.  If  two  rabbits  are  roasted  together,  their  heada  %ra 
skewered  outward  towsrds  the  shoulder. 

SassBCT.  ^.^^Sealding  and  Singeing  Pigs. 

4818.  This  is  a  business  belonging  chiefly  to  domestic  life  in  thcoountiy.  It  is  there 
usually  performed  by  butchers,  or  by  men  employed  in  the  outdoor  work  of  country 
families.  In  towns,  it  is  always  done  by  the  butchers.  It  will  therefore  not  be  neces- 
saiy  to  describe  the  mode  in  this  place. 

SuBsscT.  7. — Preparing  Vegetables  for  Cooking, 

For  the  general  principles  of  treating  vegetables  when  kept  a  short  time  previously 
to  being  cooked,  we  refer  the  reader  to  Book  X.,  Chap.  IV. 

4614.  Plante  of  the  cabbage  tribe  must  be  ianaersed  ia  water  for  more  thaa  one  quarter  of  aa  hour  previoae 
to  their  being  dressed.  Long  immersion  renden  them  flavourleas,  although  it  may  tend  to  renew  the  crisposae 
they  have  lost  since  they  wen  cut,  and  the  toughness  when  eaten 

^15.  X«giMitMei(s  jrtefils,  as  the  pease,  beans,  and  scarlet-runners,  require  less  to  be  done  than  any  other 
plants  to  preeerre  them  moist.  The  pods  for  a  considerable  time  keep  the  seeds  from  beoomiag  dry.  Whea 
pease  and  Windsor  beans  are  shelled,  the  oook  has  only  to  put  them  inXo  a  colander,  aad  to  poor  over  them 
pleaty  of  cold  water.  Frendi  beans  and  scarlet  manere  are  cut  into  short,  thin  shreads,  and  then  uamened 
for  half  aa  hour  or  less  iu  cold  water. 

481S.  Of  the  eeealent  plants  the  potato  is  the  meet  important.  When  they  are  takea  from  the  wmter  flora 
they  ehould  be  put  into  oold  water  for  tea  or  twelve  hours.  This  iomierBioa  prepares  them  by  a  gradual  tra» 
aition  from  a  low  temperature  to  that  of  boiliBf  water.    For  taraips  aad  panaips,  the  same  pnelioe  of  aoahiaf 
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hem  ia  oold  wmter  ihoiild  b«  naorUd  to,  lainipt  \ming  praTiooalj  peeled  ;  carrots  and  pamipa  are  generalty 
■craped. 

&n»aeh  leaves  must  be  washed  in  cold  water,  (loquentlj  chanred,  to  remore  all  sand  and  dost  from  their 
■ariaoe.  Spinach  in  boiling  requires  no  more  water  than  that  which  adheres  to  its  leaves  after  it  has  been 
thus  washed.  ^ 

Aapangiu,  after  the  scaly  covering  od  the  heads  have  been  scraped  off  with  a  Uant  knife,  and  the  stalks 
have  Men  cat  of  a  ooarenient  length,  most  be  put  into  oold  water  before  it  is  tied  op  for  boiling. 

7^  artichoke  is  rather  ixnproved  hy  being  cat  a  few  days  before  it  is  cooked ;  before  thej  are  cooked  they 
should  be  well  washed ;  they  reaoire  long  boiling,  and  a  change  of  water  in  boiling.  ^ 

Salad  pUaUt  most  not  be  kept  long,  nor  will  any  conuinaed  immenion  in  water  tfo  them  any  good  when  the  v 
bave  been  so  long  cot  as  to  be  flaccid. 

SujitscT.  S.-^Managemtnt  of  the  Contents  of  the  Larder. 

4817.  For  the  coDstraction  of  the  larder,  and  the  general  principles  for  the  xnanage- 
ment  of  the  meat  in  it,  see  Book  X.,  Chap.  II.    We  add  a  few  directions  for  the  cook. 

4818.  Butcher's  meaif  when  broaght  in  from  market,  should  be  exammed  and  trimmed 
before  it  is  hung  up.  All  moisture  should  be  wiped  off  from  its  surface ;  all  bloody  yeios 
should  be  cut  out,  at  least  at  the  surface  of  the  meat ;  kernels  from  the  fat  and  pith  from 
the  bones  should  also  be  removed.  Uncooked  butcher's  meat  should  also  be  examined 
dailj,  that  no  *'  ily-blow"  remain  long  enough  undisturbed  to  injure  it.  The  cook  will 
generally  find  fly-blows,  if  there  be  any,  between  the  folds  of  the  skin  and  fat,  or  in  other 
somewhat  concealed  parts.  If  possible,  the  part  attacked  should  be  cut  away,  but  If 
not,  it  must  be  carefully  washed  off,  and  the  part  well  dried.  Roasting  beef  should,  in 
the  summer,  hsTe  a  little  salt  sprinkled  over  its  surface,  and  if  a  dusting  of  black  pepper 
bo  added,  the  surface  will  be  rendered  too  pungent  to  allow  the  meat  fly  to  settle  upon 
it.  Mutton  and  veal  should  be  taken  down  and  wiped  each  day  with  a  clean,  dry  kitcli- 
en  cloth.  Vemson  is  always  hung  a  length  of  time  before  it  is  cooked.  It  should  be 
frequently  wiped  with  a  dry  cloth,  or  first  washed  with  cold  milk  and  water,  wiped  per- 
fectly dry,  and  dredged  with  powdered  ginger  or  pepper,  to  preyent  the  fly  from  settling 
on  it ;  but  these  must  be  wiped  off  before  the  venison  is  cooked.  To  ascertain  when  it 
is  in  a  oondition  fit  to  be  cooked,  plunge  a  clean  knife  into  the  fleshy  part,  and  the  smell 
will  show  the  condition  of  the  joint. 

4819.  Fish,  when  to  be  kept  uncooked  for  a  day  or  two,  should  be  placed  on  the  cool- 
est spot  which  can  be  found  in  a  cellar,  or  stone  floored  larder,  or  on  a  heap  of  moist 
sand,  and  turned  twice  a  day.  Ice,  when  it  can  be  obtained,  is,  perhaps,  the  best  pre- 
servative of  the  freshness  of  fish ;  but  on  removing  it,  the  fish  must  be  cooked  imme- 
diately, or  it  will  be  spoiled. 

For  other  partioolan  respecting  the  keeping  of  meat,  the  reader  is  referred  to  **  Preserration  of  Food, 
BookX. 

SuBSECT.  9.— -Htnte  respecting  Dripping,  Suei,  4«* 

48S0.  Soups,  sauces,  gravies,  and  made  dishes  brought  from  table,  and  to  be  reserved 
for  future  dinners,  ought  to  be  poured  out  of  the  tureens  and  dishes  in  which  they  have 
been  served  into  clean  vessels,  and  immediately  removed  into  the  cool  larder. 

Soups,  broths,  &c.,  should  have  all  vegetables  in  them  strained  off  before  they  are 
set  apart  in  the  larder ;  for  vegetables  after  they  are  cooked  soon  become  acid,  and  then 
they  injure  the  taste  and  quality  of  the  soup  or  other  dish  of  which  they  form  a  part. 

Neither  soup  nor  anything  which  is  to  be  eaten  should  be  suffered  to  remain  till  cold 
in  copper  utensils,  the  danger  of  which  has  already  been  pointed  out. 

4821.  Dripping  is  the  fat  which  drops  from  meat  while  roasting.  If  properly  man- 
aged, it  may  be  employed  in  frying,  in  basting,  or  in  making  common  pastry.  In  cook- 
ing poultry,  game,  and  fish,  other  ingredients  are  usually  preferred  to  dripping,  such  as 
butter,  lani,  or  Florence  oil ;  but  in  many  instances,  especially  in  preparing  plain  family 
and  economical  dishes,  beef-dripping  would  answer  the  same  purpose,  if  cooks  would 
only  prepare  it  properly. 

As  drippinr  is  too  often  a  cook's  perquisite,  her  interest  in  this  matter  is  opposed  to  that  of  her  employen, 
and  she  is  seldom  disinterested  enoogh  to  make  the  best  use  of  it,  when  she  is  not  herself  to  benefit  by  it. 
When,  )iowever,  she  is  so  disposed,  she  shoold,  when  a  joint  of  roastin|^  beef  is  done,  poor  the  melted  &t  ia 
her  dxipping-pan  into  a  basin  <^  clean  cold  water :  any  henry  partioles  in  the  dripping  will  sink  to  the  bottom 
of  the  basin,  the  melted  (at  will  float  on  the  surface,  and  when  cold  will  form  a  dear  cake  of  fat,  free  from 
tiaCe,  and  fitted  for  an^  purpoae  of  cooking  in  which  such  a  kind  of  ingredient  is  rsqoisite.  In  a  cool  larder 
drippiBg  so  clarified  will  remain  fit  for  oae  for  nearly  a  fortnight.  Also,  a  little  dripping  mar  be  made  to  go  hi 
use  a  good  way,  for  after  it  has  had  anything  fried  in  it,  except  fish  and  pork,  or  after  it  has  basted  real  o; 
pooltiT,  and  has  not  been  burned,  it  may  be  again  poured  in  its  melted  state  into  oold  water,  and  be  osed  a 
aeoond  time. 

48SS.  Beef  nut  cot  into  shreds,  and  melted  in  a  slow  oven,  or  in  a  tinned  saooe-pan  oier  a  moderate  fira, 
may  ^  empioj)red  in  frying  when  dripping  is  not  to  be  had,  and  will  sare  the  more  expensive  articles  of  hotter, 
lard,  or  oil.  ft  most  be  slowly  rendered,  or  it  may  acquire  a  burned  taste  ;  and  when  melted,  it  must  he  pasaed 
through  a  sieve  into  cold  water :  when  it  is  caked  it  must  be  put  into  ajar,  corered  slightly,  and  placed  in  a 
•Dolwot. 

4883.  Top  pot  i»  the  skimmings  of  soups  and  graTies,  and  it  is  spoken  of  by  French  cooks  as  preferaUe  t» 
dripping  or  suet  for  incorporating  with  flour  in  thickenings,  soups,  and  gravies,  and  some  even  recommend  lie 
lae  in  frying.    In  using  everything  up,  the  French  cooks  are  more  economical  than  the  English  cooks 
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It  is  necessary  to  advertise  the  reader  that  in  Book  YIL,  Chaps.  I.,  II.,  and  VII.,  the 
general  nature  of  food  and  principles  of  nutrition  have  been  treated  of;  in  Chaps.  IIL, 
TV.,  v.,  VI.,  VIII.,  IX.,  and  X.,  the  Yarions  substances,  both  animal  and  yegetable,  nsed 
as  food  hare  been  described,  and  in  Book  X.  the  various  methods  of  preserving  food  by 
salting,  smoking,  dec.,  are  considered  In  the  folk) wing  receipts  for  actual  cookery,  oc- 
casional directions  for  salting  particular  parte  will  be  added,  as  well  as  other  processes 
intimately  oonnectoi  with  the  methods  of  dressing  them.  In  Book  XL,  the  rationale 
of  the  sevenl  processes  in  cookery  has  been  erplained,  and  a  description  given  of  the 
various  apparatos  emptoyed. 

Scot.  I. — butch BK*t  heat. 

SuBsscT.  L— Bee/. 

In  England^  heefit  nimoit  alttays  salud  a  liltU  before  it  is  hoUed,  and  is  then  osoaUy 
termed  earned  beef.  The  general  principles  for  salting  meat  have  been  described  in 
Book  X.,  Chap.  IIL,  to  which  we  refer  the  reader ;  but  we  here  add  the  usual  modes  of 
siJting  it  in  this  manner  for  a  family.  • 

For  a  round  of  beefy  a  pound  and  a  half  of  salt,  dried  before  a  fire,  most  be  rubbed  into 
the  meat ;  it  is  then  pat  into  a  salting  pan  in  a  cool  place,  and  the  brine  that  melts  shooM 
be  returned  upon  the  meat  every  day.  The  length  of  time  it  is  to  remain  in  salt  win 
depend  upon  the  degree  of  saltness  desired,  usually  from  three  to  ten  days. 

If  the  beef  is  required  to  be  red,  saltpetre  is  nsed.  A  pickle  is  made  for  twenty  pounds 
of  beef,  of  three  pounds  of  common  salt  and  one  ounce  of  saltpetre,  with  two  lar^  table- 
spoonfols  of  brown  sugar.  After  having  been  well  robbed  with  salt,  the  beef  is  kept  in 
this  pickle  for  ten  days  or  a  fortnight. 

Beefy  to  be  boiled,  should  be  put  into  lukewarm  water,  if  the  salting  is  just  sufficient, 
but  if  it  is  thought  to  be  too  salt,  then  it  should  be  put  into  cold  water.  The  time  of 
boiling  allowed  is  a  quarter  of  an  hour  for  every  pound  of  meat.  The  boiling  should  be 
steady,  and  the  skimming  carefuUy  performed.  The  brisket  requires  somewhat  more 
lime  than  the  round. 

Boiled  beef  is  served  up  with  greens,  carrots,  or  turnips. 

4884.  Beef  bouHU  is  sometimes  made  of  the  rump,  but  it  is  equally  good,  and  less  ex- 
pensive, if  made  of  brisket.  Pat  nine  or  ten  pounds  of  it  into  a  kettle  with  three  car* 
tots,  one  turnip,  an  onion,  and  some  celery,  all  cut  small ;  cover  with  cold  water  and  set 
it  on  to  boil ;  as  the  scum  rises  remove  it  carefully.  Keep  it  gently  simmering,  tiJce 
off  the  lid  partially,  and,  as  the  water  boils  away,  add  as  much  hot  water  as  will  keep 
the  meat  covered.  After  thus  simmering  for  four  or  tje  hoars,  draw  off  most  of  the 
soup  and  place  it  to  cool,  that  the  fat  may  be  more  easily  removed.  To  the  soup  more 
vegetables,  previously  cut  small  and  boiled  by  themselves,  may  be  added,  or  it  may  be 
served  in  a  tureen  with.vermicelii.  The  beef,  from  which  the  bones  ehould  be  removed, 
may  then  be  served  and  garnished  with  the  vegetables  boiled  with  iu 

A  mm»  i$  nmattmu  mnwA  with  it  aade  of  loaM  of  the  wv)),  thickeaad  with  flow  and  butler,  and  Aaraor* 
ed  with  a  thidE-ouule  »iet»td  aad  the  Tinegmr  of  pickled  walnota. 

4825.  Rump  of  Beef  stewed  in  its  own  Gravy, — ^Boil  a  boned  rump  about  eight  or  nine 
hours  over  a  very  slow  fire,  the  pan  being  just  covered  with  water.  Put  in  a  little 
parsley,  a  laureLleaf,  a  clove  of  garlic,  two  eschalots,  a  small  bunch  of  thyme,  four  doves, 
nail  a  natmeg,  pepper,  and  salt.  When  done,  withdraw  the  gravy,  and  cool  it  tyi  the 
fht  can  be  cleared  away.    Boil  it  up  again,  and  pour  over  the  beef  when  served. 

4826.  Stewed  Rump  Steaks. — Four  pounds  of  romp,  or,  if  tender,  of  common  beef^ 
steaks,  cut  very  thick,  must  be  peppered  and  fried  brown  in  their  own  fat.  Fiy,  also^ 
in  two  ounces  of  butter,  some  carrots,  cut  into  dice  or  shapes,  a  large  bunch  of  panley, 
and  some  eschalots  coarsely  chopped ;  add  to  these  three  large  onions  shredded,  a  hand- 
ful pf  small  mushrooms,  and  some  celery  cut  small.  Dredge  the  vegetables  with  tour, 
and  when  they  begin  to  be  tender,  moisten  them  with  a  wine-glass  of  port  wine,  a  pint 
of  beef  gravy,  and  two  table-spoonfuls  of  strong  vinegar;  season  these  with  pepper  and 
salt,  and  put  the  steaks  in  them,  after  which  the  whole  roust  simmer,  bat  never  boil,  for 
three  hours.  The  gravy  must  first  be  poured  away  from  the  meat  and  vegetables  into 
a  deep  dish,  and  the  fat  must  be  removed  from  its  surface ;  the  meat  and  vegetables 
must  then  be  added  to  it,  and  it  is  ready  for  table. 

0«  Ckttk  St9wed.-^BUmeh  (tee  temu  explained)  a  cheek  to  cleanee  it  thorooghly ;  bniie  the  cheek  with 
tUn  alieee  of  bacon,  and  flaToar  the  gtMJf  by  potting  in  one  onion,  twenty  pepperoona,  eone  nUqiioe,  three 
riicee  of  lemon  (not  peeled),  and  as  mnoh  gnjj  or  broth  aa  will  keep  it  etewing  without  comng  it,  and  as 
this  boils  away  mote  most  be  added.  Five  honn  must  be  allowed  for  stewing  it ;  aad  when  dene,  the  baoea 
may  be  eadly  remo?ed ;  the  head  being  neatly  trimmed  and  glased,  most  be  aerved  with  a  shatp 
MHOS  oi  mota. 
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4827.  Sirloin  of  Beef,  rooMted. — ^Fifteen  or  tweaty  pounds  in  weight  will  recpiire  from 
three  and  a  half  to  four  hoars*  roasting.  As  the  npperi  or  mUnde,  as  it  is  catted,  has 
seldom  the  same  depth  of  meat  as  the  under,  or  insiae,  it  should  be  papered  over  for  a 
couple  of  hours,  and  the  fat  also  on  the  inside.    Garnish  it  with  hillocks  of  horseradish. 

The  rump  ofUeftM  sonutimet  roatleif  and  is  ezoellent. 

4828.  Ribt  of  beef,  roasted,  should  have  the  long  thin  parts  papered,  or  the  beef  will  be 
unequally  roasted.  A  quarter  of  an  hour  to  a  pound  of  meat  will  allow  sufficient  time 
for  roasting  it,  unless  the  weather  be  frosty,  when  an  additional  twenty  minutes  should 
be  given  to  it.  In  hot  weather,  or  when  the  meat  is  ripe,  so  much  time  need  not  bte 
allowed.    Sauce — horseradish,  and  Vinegar,  and  vrater,  served  in  a  tureen. 

4829.  Rihe  of  Beef  boned  and  roUed  Uke  a  Fillet  of  Veal,  roaeted.-^K  stuffing  of  bread, 
egg,  and  sweet  herbs'  is  sometimes  rotted  up  with  the  meat ;  but  more  frequently  it  is 
dressed  simply  as  roasted  before  a  brisk  fire,  and  having  an  aUowanoe  of  time  longe- 
tban  that  given  to  the  sirloin  of  equal  weight,  in  consideration  of  the  solid  mass  intc 
which  the  beef  thus  prepared  is  formed. 

4630.  Broiled  Rump  Aeake. — Rump  steaks  should  always  be  chosen  from  the  best  part 
of  the  rump,  after  it  has  hung  a  length  of  time  sufficient  to  render  it  tender.  If  the 
weather  is  unfavourable  for  hanging  meat,  it  is  customary,  after  cutting  off  the  steaks 
of  the  thickness  of  half  an  inch,  to  beat  them  with  a  roUing-pin.  Lay  the  fat  part  of 
the  steak  towards  the  handle  of  the  gridiron,  and  turn  it  with  a  pair  of  steak-tongs. 

If  more  gnrj  be  deeiied  than  that  which  the  meat  jieldt  of  itaelf,  it  maj  be  procared  by  braOing  a  thick 
piece  of  grarj  meat  (aodi  aa  part  of  the  ehoek),  and  when  three  parta  dooe,  1^  putting  it  on  a  diah,  aeoring  <t 
with  a  knife,  and  aprinkliof  aalt  upon  it ;  thia  dnwa  oat  a  qaantttjr  of  pure  gravy,  which  being  collected  and 
kept  hot,  may  be  divided  between  each  daah  of  atenke  ancoeeaiTely  aent  to  table. 

Among  the  eoadimenta  vanally  aenred  with  broiled  beef-ateaka  are  minced  eeehalota,  acr^ied  honetadiah, 
walnat-pickle,  or  hot  pot,  and  ojrater  aauee,  aenred  hot  in  a  tnraen. 

4831.  Beef$t*ak9  ^Wed.— The  fat  and  Ua»  ahonld  be  done  aeparately.  A  hot  diah  ahoold  be  in  rendineaa  te 
leceiTo  the  lean  while  the  fitt  ia  frying.  Both  being  done,  the  batter  or  fat  in  the  pan  moat  be  pooied  away, 
and  aomo  beef  gravy,  an  anchovy,  a  email  onion,  aome  pepper,  and  aalt  moat  be  pat  into  the  pan,  boUad  vp  in 
It,  and  while  hot  ponrad  into  the  diah. 

463t.  CM  natitd  Btefimtti  Kke  Bm/«I«4A#.— Cat  off  the  ootaide  of  the  meat,  and  divide  it  into  alioea 
aboat  half  an  inch  in  thickaeaa.  Slice  two  or  three  onioBa,  and  fry  them  in  aome  batter  till  they  are  of  a  light 
brown ;  be  carefol  net  to  bum  them,  or  the  navy  will  be  apoiled.  Take  them  ont  of  the  pan,  and  then  fry  the 
beef  of  a  light  brown  alao.  If  too  much  friea,  it  will  be  haid  and  dried ;  bat  when  aniRciently  done,  remove  it 
firom  the  pan  to  the  diah  on  which  it  ia  to  bo  aent  to  table  ;  pour  away  the  fat  ftom  the  ftying-pan,  and  pat  inte 
it  a  amall  lamp  of  batter  mto  which  aome  flonr  haa  been  worked,  aopie  water  or  gravy,  two  tea-apoonfola  oi 
maahroom  and  two  of  walaat  ketchap,  one  of  anchovy  eaaenoe }  to  thia  a  table  ■apoottinl  c£  red  wine  may  be 
added  or  not,  according  to  taate.  The  fhed  oniona  moat  be  boiled  npin  thia  gAvy,  and  the  whole  poored  ovai 
the  beef. 

4833.  Beef  Tongues. — ^A  salted  tongue,  if  dried,  must  be  soaked  for  some  hours  pre* 
Tious  to  bemg  dressed.  It  must  then  be  pukinto  cold  water,  and  gently  brought  to  boil- 
ing ;  when,  after  the  surface  of  the  water  is  cleared  from  the  scum,  the  sauce-pan  must 
be  removed  from  the  fire  only  so  far  as  to  reduce  the  boiling  to  a  gentle  simmering.  If 
dried,  a  tongue  witt  require  four  hours',  if  simply  salted,  only  three  hours'  boiling,  while 
hot,  the  outer  skin  of  the  tongue  must  be  peeled  off,  and  it  may  be  sent  to  table  either 
glaied  or  plain.    Boiled  turnips  are  a  usual  accompaniment  of  boiled  tongue. 

4834.  Boiled  tongue^  if  to  be  eaten  edid,  may  be  roUed,  bound  by  a  tin  band,  and  pressed 
down  into  a  solid  mass.  When  boiled  and  skinned,  the  smatt  gristly  bones  near  the 
throat  must  be  removed,  the  root  end  must  fonn  the  centre,  and  the  tip,  being  brought 
to  the  outside,  is  kept  in  place  by  the  tin  bandage ;  weights  are  then  placed  upon  it,  and 
it  is  suffered  to  remain  thus  for  ten  or  twelve  hours ;  and  on  removing  the  bandage  the 
whole  will  form  a  oompaet  fittat,  whence  slices  of  fat  and  lean  together  may  be  conve- 
niently cut. 

4836.  Bwuted  Ttmguc—VKthoW  a  tongue  that  has  only  been  salted  about  ten  days ; 
roast,  baate  it  vntfa  red  wine,  and  froet  it  at  last  with  butter.  Serve  it  with  a  rich  gravy 
and  sweet  sauce. 

4836.  Stewed  7(m^iM.-^Simmer  it  for  two  hours  in  water  only  sufficient  to  cover  it ; 
then  peel  it  and  put  it  back  into  the  water,  adding  to  it,  tied  up  in  a  piece  of  muslin, 
some  pepper,  mace,  and  cloves.  Cut  some  turnips  and  capers  very  small,  slice  somd 
carrots,  and  add  these  also  to  the  liquor,  with  half  a  pint  of  beef  gravy,  a  wine-glass  of 
white  wine,  and  a  bunch  of  sweet  herbs.  Stew  att  together  very  gently  for  an  hour  and 
a  half  longer,  then  take  out  the  spice  and  sweet  herbs,  and  thicken  the  gravy  with  flour 
worked  into  a  small  piece  of  butter. 

48S7.  Beef  Tommc  mmf  he  dntted  in  variome  Wevt .^SUoea  of  hot  tongue  may  be  pared,  glaxed,  and  neatly 
arranged  roond  a  diah,  the  centre  of  which  may  be  nlled  with  any  vegetable  pnip  or  maah,  aa  tamip,  apinach, 
men  peaae,  aorral,  Me,  Slioea  of  toogne  paved  and  highlr  aeaaoned  maj  be  dipped  ia  egg  and  bread  eramha. 
fried,  and  aerred  ap  with  anr  of  theee  pulpa,  or  eaten  with  beohamelle  aaoce.  A  layer  of  the  white  meat  el 
eold  roaated  fowl  ouy  be  inclnded  between  two  thin  alicea  of  tongae  fried  in  the  aame  manner,  and  aent  np 
with  the  aauM  aanoe,  or  placed  on  an  artichoke  bottom  dreaaed  with  melted  batter,  oonaomm^,  and  pepper. 

4838.-  Beef  Polalc^.— Take  half  a  domn  beef  palatea,  rab  them  with  aalt,  and  let  them  aimmer  a  few  mia- 
atea  in  any  broth,  that  the  external  dun  may  be  removed ;  then  divide  them  inio  convenient  poitiaae.  Mall 
in  a  atew'pan  aome  hotter  and  floar,  and  mcnaten  with  beef  gravy ;  when  of  a  proper  irmaivttnnri  pat  in  the 
palatea,  and  let  them  etew  till  aolBoiently  tender.    Seaaon  according  to  year  taate. 

There  are  aaany  waya  of  draaaiag  palatea ;  they  may  be  aerved  np  with  bechamelle  aaoce  and  pickled  maaV 
rooma ;  or  they  may  be  rcdled  ap  and  contain  forced  meat,  brnahed  over  with  egg,  dipped  in  bread  oramba.lTied 
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tnd  Mnrad  ia  way  rieb  mnoe.  In  tlu  oune  nuaDsi,  they  may  be  rolled  up  and  indnde  llim  slices  of  b«m  antf 
tnfflee,  and  eent  to  taUe  witbeoconberp  tonatts  or  celery  lauce  oader  tbem. 

4Mt9.  Colons  udder  is  usually  roosted  witb  a  tongue  tbat  bas  been  in  pickle  not  moro  tban  tbroo  days.  Tbej 
are  botb  pazboiled,  and  tben  tied  u^tber  and  roasted.  Tbey  an  serred  witb  good  gravy  and  cnnaat-jaUy 
saaee. 

4840.  Cow's  Atf«I.— Get  one  tbat  bas  only  been  scalded,  not  boiled  till  tbe  jelly  baa  been  eztraetad.  Boi 
It  for  seven  or  eigbt  bours  in  a  quart  of  water»  wbicb,  if  required,  may  be  afterward  made  into  jelly  or  «rapL 
Tbe  beelf  cut  into  bandsome  sUoes,  and  ooverod  witb  ere  and  bread  crumbs,  must  be  fried  of  a  ligbt  brown,  and 
Hid  round  a  disb,  in  tbe  centre^of  wbicb  some  onions  diced  and  fried  also  must  be  put. 

SuBSBCT.  2. — Veal. 

4841.  FilUt  of  Veal,  boiled. — Fill  the  centre,  the  bone  being  removed,  with  etiiAiif 
similar  to  tbat  used  for  boiled  turkey.  Allow  one  quarter  of  an  hour  to  a  pound,  and 
twenty  minutes  over,  for  the  boiling  of  this  joint.  After  the  water  boils,  scum  careful- 
ly, and  let  it  only  simmer,  keeping  tbe  meat  corered  by  addinjg^  hot  water,  or  it  will  be- 
come brown.  The  beauty  of  this  dish  depends  on  delicacy  in  the  colour  of  the  meat. 
A  sauce  must  be  formed  by  taking  out  a  pint  of  the  broth  which  has  been  made  in  boil- 
ing ;  this  must  be  thickened  with  good  cream,  butter,  and  flour,  and  flavoured  with 
mushroom  catsup  and  mushroom  powder,  or  mushroom  buttons.  If  cream  be  not  at 
hand  for  thickening  tbe  broth,  a  sauce  may  be  made  by  mingling  the  yolks  of  two  egg* 
with  flour,  butter,  and  broth. 

4842.  Boiled  Knuckle  of  Veal.-^As  veal  is  insipid,  it  is  a  meat  seldom  boiled.  The 
knuckle,  however,  being  chiefly  composed  of  cartilage,  is  occasionally  boiled,  and  re- 
quires stewing  to  render  it  fit  for  eating.  It  is  sometimes  boiled  with  rice,  and  the 
gravy  drawn  from  it  is  flavoured  with  onions,  a  little  mace,  and  a  few  peppercorns. 
With  the  broth  half  a  pint  of  cream  or  milk  may  be  mixed,  and  the  whole,  meat,  rice, 
and  broth,  served  together  in  a  tureen.  If  sent  up  separately,  the  veal  will  require  a 
sauce  of  parsley  and  butter,  as  well  as  the  accompaniment  of  boiled  bacon,  on  a  separ- 
ate dish. 

4843.  Veal  Steioed. — ^Divide  part  of  a  breast  of  veal  into  portions,  and  fry  it  of  a  nice 
brown  in  clarified  butter.  Put  a  quart  of  green  pease  into  a  stew-pan,  pour  on  them 
some  melted  butter,  and  let  them  gently  stew  with  some  green  onions,  parsley,  and 
cabbage  lettuce ;  when  sufliciently  tender,  add  some  veal  gravy,  put  in  the  pieces  of 
veal,  and  stew  them  gently.  Season  with  salt,  pepper,  or  cayenne,  and  add  a  tea-spoon- 
ful of  powdered  sugar.  If  you  prefer  it,  you  may  pass  the  vegetables  through  a  tamis, 
reduce  the  pulp,  add  the  yolk  of  an  egg  and  a  spoonful  of  cream  ;  in  this  case  tbe  pieces 
of  veal  may  be  glazed,  and  fried  bread  served  round  the  dish. 

4844.  Stewed  Veul  Cutiets.^Cni  a  piece  of  tbe  fillet  into  tbree  parts,  and  trim  from  tbem  all  the  akin. 
Stew  all  tbe  trimmings  witb  carrots  and  onions,  to  make  a  ligbt  gruTy,  then  add  a  little  broth  or  warm  water ; 
add  spice,  if  apprared .  put  in  tbe  pieces  of  yei^,  and  stow  tbem  for  two  bours.  Thicken  the  gravy,  and  pour 
over  tbem. 

4845.  The  fillet  of  veal  is  most  conomonly  roasted,  being  previously  etuflTed  either  in 
the  flap  or  in  the  space  in  the  centre  from  which  the  bone  has  been  taken.  Veal,  being 
a  dry  meat,  requires  constant  basting,  either  with  butter,  beef  dripping,  or  suet.  It 
must  be  roasted  thoroughly  (under-done  veal  being  neither  wholesome  nor  agreeable) 
and  of  a  nice  brown.  When  dished,  half  a  pint  of  melted  butter,  sometimes  mixed  with 
a  brown  gravy,  is  poured  over  it.  Guny  sauce  in  a  tureen  may  also  be  served  with  it 
Bacon,  or  fried  pork  sausage  balls,  with  greens,  are  among  the  accompaniments  of 
roasted  veal. 

4846.  Loin  of  Vealf  roasted. — ^The  loin  is  never  stuffed,  but  simply  roasted  and  served 
with  melted  butter  poured  over  it,  with  bacon  and  greens  as  separate  dishes.  The  fat 
at  one  end  and  the  chump  at  the  other  should  both  be  protected  for  an  hour  from  the 
full  heat  of  the  fire  by  being  covered  with  paper. 

4847.  Shoulder  of  Veal,  roasted. — The  knuckle  is  taken  oflf  just  above  the  joint,  and 
on  the  upper  side  a  stuffing,  such  as  with  the  fillet,  is  laid  under  the  loose  skin,  and 
skewered  down.    The  joint  is  then  roasted,  and  served  with  gravy  or  melted  butter. 

4848.  Breast  of  Veal,  roasted.'-^ut  ofl!*  the  thin  end,  and  roast  scarcely  more  than  ac- 
cording to  the  common  allowance  of  time.  Baste  constantly,  or  the  skin  becomes  dry 
and  hard.  When  served,  pour  melted  butter  or  gravy  over  it,  and  put  toasted  bread 
under  the  kidneys.    Accompaniments — bacon,  greens,  French  beans,  dec. 

4849.  Breast  of  Veal,  roasted,  toUh  Oyster  Sauce. — ^Roast  a  breast  of  veal  in  a  caul ; 
when  nearly  done,  remove  the  caul  that  it  may  become  lightiy  brown,  glaze  it,  and  serve 
It  up  with  oyster  sauce  seasoned  with  cayenne  pepper  and  lemon  juice. 

4650.  Broiled  Veal  Cutlets. — ^Let  the  veal  be  cut  of  an  equal  thickness,  and  divide  it 
into  portions  convenient  to  help  at  table.  Dip  the  pieces  into  beaten  egg,  and  cover 
them,  but  not  too  thickly,  with  chopped  herbs,  as  parsley,  mushrooms,  and  a  little  grated 
lemon  peel ;  strew  over  them  crumbs  of  bread,  and  broil  them  of  a  fine  brown.  Bra'l 
some  thin  slices  of  bacon.  Make  ready  a  sauoe  with  butter  and  flour  melted  brown, 
moisten  ft  with  veal  gravy  and  a  little  cavice ;  when  it  is  intimately  mixed,  throw  it 
some  pidtled  button  mushrooms,  and  pour  the  sauce  ^uite  hot  over  the  cutlets ;  let  the 
slices  of  bacon  be  placed  round  the  dish.    If  lemon  juice  be  required,  it  may  be  added  at 
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a  lifht  brown,  «m  wild  it  up  rmrr  hot,  bat  not  boned.  By  muiy,  veal  alone  is  oonaiderad  tnaipid,  and  thia 
diah  i«  eonaiderably  improved  bj  the  following  method:  Beat  aome  lean  of  draned  ham  in  a  mortar,  with  a 
little  of  the  kidney  fat ;  add  chopped  paraley,  aome  paringa  of  moahrooma,  and  an  eachalot,  with  pepper  and 
aalt ;  when  intimately  beaten,  bind  it  together  with  the  yolk  of  aa  •§§>  Seenra  thia  forced  meat,  and  broil  it 
with  the  chop  in  battered  paper.  For  aaoce,  melted  batter,  button  moahrooma  pickled,  and  a  tea-apoonfiU  of 
Umoojoiee. 

4852.  Veul  Olivet. — Cat  some  thin  slices  of  bacon  or  ham,  and  lay  on  them  slices  of 
veal  of  the  same  size  and  thickness ;  rub  the  veal  over  with  yolk  of  egg,  and  pepper  it ; 
prepare  some  forced  meat  of  a  thinner  consistence  than  usual,  that  it  may  be  spread  over 
the  veal.  Roll  them  up,  and  secure  them  in  that  position  with  some  thread ;  run  a  lark 
spit  through  them,  and  roast  them.  Prepare  a  sauce  of  veal  gravy,  a  spoonful  or 
two  of  cream,  and  a  little  cavice. 

4833.  Italian  Cofiop«.— Mince  a  qoantitv  of  lean,  undreaaed  veal ;  add  a  little  floor  to  prerent  the  divided 
pieoea  from  sticking  together,  with  half  the  qoantitr  of  yoong,  neen  onions,  a  little  paraley,  button  mush- 
fooma,  all  chopped  together,  with  a  Terf  little  grated  lemon  peef.  Put  flie  chopped  real  and  hena  into  the  pan 
widi  a  piece  of  butter,  frequently  atirring,  that  the  whole  may  be  equally  done.  Moiaten  to  a  proper  oonaiat* 
eaoe  with  veal  gravy,  and  a  apoonfol  *d  cream.  Add  aafBdent  aalt  and  pepper ;  lamnn  juice,  if  required,  may 
be  need  at  table. 

4854.  Fricandeau  of  veal  is  cut  from  the  fat  side  of  the  leg,  about  nine  inches  long, 
and  half  as  thick  and  broad.  Beat  it  with  the  rolling-pin,  take  off  the  skin,  and  trim  it 
with  the  rough  edges.  Lard  the  top  and  sides,  cover  it  with  fat  bacon,  and  then  with 
white  paper.  Lay  it  in  the  stew-pan  with  pieces  of  undressed  veal  or  mutton,  four 
onions,  a  carrot  sliced,  some  sweet  herbs,  four  'blades  of  mace,  fonr  bay  leaves,  a  pint 
of  good  veal  or  mutton  broth,  and  four  or  five  ounces  of  lean  ham.  Cover  the  pan  close, 
and  let  it  stew  gently  for  three  hours.  Take  up  the  meat,  remove  all  the  fat  from  the 
gravy,  and  boil  it  quick  to  a  glaze ;  then  glaze  it.    Serve  with  sorrel  sauce. 

4855.  Vtal  CtuUu  (fried).— Cu//«;«  are  generally  cut  from  the  fillet,  in  neat,  small 
pieces,  about  half  an  inch  in  thickness.  They  are  sprinkled  over  with  bread  crumbs, 
yolk  of  egg.  sweet  herbs  finely  broken,  lemon  peel  grated.  The  cutlets  must  be  fried  in 
butter  of  a  light  brown.  When  done,  the  butter  must  be  poured  away,  and  a  little  gravy 
made  in  the  pan  with  warm  water  or  broth ;  some  lemon  juice  and  peel,  and  soma 
mushroom  catsup,  thickened  with  flour  and  butter. 

4856.  Calves*  Braziu  in  varume  Wayt. — Let  the  brains  first  steep  in  cold  water,  to  ex- 
tract the  blood,  and  separate  all  the  filaments  and  membranes ;  then  poor  on  them  boil- 
log  water,  in  which  they  are  to  remain  a  quarter  of  an  hour.  Afterward  drain  them, 
and  fry  them  in  clarified  butter,  and  let  them  be  served  with  cream  and  bechamelle 
sauce.  Another  way  of  dressing  them  is  by  beating  the  brains,  when  parboiled,  to  a 
paste  in  the  mortar,  with  some  chopped  parsley,  green  onions,  and  chopped  mushrooms ; 
work  this  together  with  some  cream  and  veal  gravy ;  when  properly  seasoned,  it  may  be 
served  up  with  slices  of  tongue  glazed,  and  neatly  arranged  round  the  dish ;  the  French 
term  it  en  miroton ;  or  it  may  be  spread  on  a  toast,  and  divided  into  convenient  pieces. 

4857.  Sweetbreads  done  in  various  Ways. — ^Trim  them  properly,  and  let  them  socdi  in 
cold  water  to  extract  the  blood ;  afterward  pour  on  them  boiling  water  to  blanch.  Lard 
them,  and  roast  them  till  thoroughly  done.  Serve  them  up  on  a  square  piece  of  toasted 
or  fried  bread,  with  clarified  veal  gravy  in  the  dish  properly  seasoned.  Sweetbreads 
may  also  be  simply  boiled,  and  served  up  with  butter  and  flour,  brought  to  the  proper 
consistence  by  the  addition  of  cream  and  a  few  pickled  mushrooms,  with  seasoning. 
Another  method  is  by  cutting  them  into  slices,  covering  with  beaten  egg  and  bread 
crumbs,  and  frying  of  a  nicQ  brown.  These  slices  may  be  served  with  a  sauce  com- 
posed of  cream,  veal  consomm6,  lemon  juice,  and  cayenne  pepper,  with  suflicient  salt. 

4858.  SitiUd  Caif^s  H«ai.— Cut  it  in  two,  and  take  oot  the  braina ;  waah  the  head  in  aeveral  waters,  and 
soak  it  in  warm  water  for  a  quarter  of  an  hour.  Put  it  into  a  sauoe-pan  of  oold  water,  and  when  it  comes  to  a 
boil,  acnm  it  carefally.  Half  a  head,  without  the  akin,  will  requira  boiling  from  an  hour  and  a  half  to  two 
hours  and  a  quarter,  according  to  ita  aize ;  with  the  akin,  an  hour  looger.  It  must  be  atewed  very  gontly  till 
tender.  Boil  tender  ei|^t  or  ten  aago  leaosa,  or  panley,  or  both  {  ohqp  them  fine,  and  set  them  read/  on  a 
plate.  Wash  the  braina  well  in  two  waters ;  put  them  into  a  basin  of  cold  water,  with  a  little  aalt  in  it,  and 
let  them  soak  for  an  hour ;  then  poor  away  the  oold,  and  cover  them  with  hot  water ;  then  put  them  into  a 
sto  W'pan  with  plenty  at  ooid  water,  sod  boil  very  gently  for  ten  or  fifteen  minntea.  Now  chop  them  (not  very 
fine),  pot  them  into  a  aaiioa>pan  with  the  aago  leavea,  and  a  couple  of  table-apoonfula  of  thin,  matted  butter,  and 
a  little  salt  (some  add  a  little  lemoo  juice),  and  stir  them  well  together.  As  aoon  aa  they  are  well  warmed, 
skin  the  tongue,  trim  oS*  the  roots,  and  put  it  into  the  middle  of  the  diah,  the  braina  round  it ;  or  chop  the 
braina  with  an  eechalot,  a  little  puolev,  and  fonr  hard*boiled  egga,  and  put  them  into  a  quarter  of  a  pint  of 
beahanmlle,  or  white  sauoe.  A  calPa  head  ia  usually  attended  by  a  piafa  cheek,  a  knuckle  of  ham  or  bacon, 
or  pickled  poric ;  greens,  cauliflowers,  broccoli,  or  peaae,  and  alwaya  by  parsley  and  butter.  If  you  like  it 
PDLL-DBBsssi>,  score  it  soperficially,  beat  op  the  yolk  of  aa  egg,  and  rob  it  over  the  head  with  a  feather ; 
powder  it  with  a  aeaaonjng  of  llnely-minced,  or  dried  and  powdered  winter  savory,  or  lemon  thyme,  or  sage, 
parsley,  pepper,  aalt,  and  bread  orombe,  and  give  it  a  brown  with  a  salamander,  or  in  a  tin  Dutch  oven ;  when 
It  begina  to  dry,  sprinkle  a  little  melted  butter  over  it  with  a  paste-bruah.  You  may  gamiah  the  diah  with 
broiled  raahaia  of  bacon. 

4899.  CalTs  Head,  Juuhed.—Soak  the  head  in  water,  boil  it,  not  thoroughly,  but  until  the  meat  mnf  be  cut 
clean  from  the  bene.  Take  the  meat  off  the  bone  on  the  beat  side ;  lay  it  in  a  diah,  and  cover  it  with  cromfae 
of  bread,  among  which  an  a  few  herbe  cut  very  email,  with  aome  pepper,  aalt,  and  nutmeg,  and  the  yolk  ot 
two  ergs.  Set  the  dish  before  the  fin,  and  keep  turning  it  occasionally,  that  all  parta  of  the  meat  may  ha* 
oome  Drown.  Slice  the  remainder  of  the  head,  peel  and  alioe  also  the  toague.  Pot  a  pint  of  good  gavy,  or  ef 
the  liquor  ia  which  tha  head  waa  bailed,  into  a  pan  with  an  onion,  a  small  bunch  of  sweet  hoibe,  some  aalt, 
Cayenne,  eaihalot,  a  glaas  of  shemr,  and  a  little  oyster  liquor.    Boil  these  together  fisr  a  few  minotea ;  tfien 
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•mia  it  om  the  BMt,  trbkh  AaoM  half  h—n  nvvfoosly  dradnd  wldi  4mir.    FnA,  or  pidJad  nwidhfiiM  ■ 
ovAm,  morels,  and  two  qMonfnli  of  efttoop  Bnoold  b«  addod.    Half  tke  braina,  beataa  vp  with  Hovr  airf 


batter,  ■hoald  bo  addod,  and  the  wkola  Mmmorsd  together.    The  other  half  of  the  braine  are  to  be  beaMa  aa 


with  leaoii  peel  a&d  pandey  fiatlj  chopped,  aoaie  aotaMg,  mace,  and  an  en.  Theee  are  to  be  fried  in 
oakee ;  alee  ■one  ojiCMi  dipped  in  yolk  of  egf ;  with  theeoi  and  eoaie  good  loroed  meat  balla,  the  diah  m 
faniahed. 

SUBBBCT.  3. — Mutton. 

4880.  Leg  of  MuUon^  hoiUd.^CvLt  off  the  shank  bone  and  trim  the  knuckle.  Put  the 
leg  into  milK-warm  water  for  ten  minutes  and  wash  it  clean ;  cover'it  with  cold  water 
in  a  sauce-pan,  and  boil,  scum,  and  simmer  gently  for  two  hours  and  a  half  or  three 
hours,  according  to  its  weight  and  to  the  time  of  the  year.  Serve  with  boiled  turnips 
and  caper  sauce. 

4861.  The  neck  of  mutton  is  also  boiled,  and  served  with  mashed  turnips  and  caper 
sauce.    It  should  be  boiled  in  the  skin ;  but  this  should  be  stripped  off  before  it  is  served. 

4862.  Stewed  Leg  of  Mutton. — ^This  is  larded  with  bacon  on  the  upper  side,  and  put 
into  a  stew-pot  with  either  water  or  broth,  two  or  three  carrots,  one  turnip,  an  onion, 
and  a  few  black  peppercorns.  After  the  water  boils  it  must  be  allowed  to  simmer  for 
two  hours  and  a  h^;  the  broth  and  vegetables  are  then  taken  out,  the  meat  dredged 
with  flour,  and  put  again  on  the  fire  to  brown,  with  the  cover  left  off.  The  vegetables 
are  pulped  through  a  sieve,  and  boiled  up  with  the  gravy,  to  which  a  table-spoonful  of 
vinegar  has  been  added.  Part  ofthe  sauce  is  poured  over  the  meat,  and  the  remainder 
sent  up  in  a  tureen. 

4663.  Hotek  Potek. — Stew  together,  in  a  small  quantity  of  water,  some  pease,  let> 
tnoes,  and  onions,  with  a  ham  or  beef  bone.  Season  with  pepper  and  salt,  and  fry  of  a 
gmd  brown  some  mutton  chops ;  lay  them  in  a  stew-pan  and  cover  them  with  the  vege- 
tattles,  and  stew  them  all  together  for  three  quarters  of  an  hour.   Serve  them  in  a  toreen. 

4864.  Skewed  Loin  of  Mutton  to  eat  like  Veniion. — ^The  bones  are  taken  out  and  boiled 
for  gravy,  which  is  put  into  the  stew-pan  with  the  mutton  rolled  up  and  tied,  and  half  a 
pint  of  red  wine,  an  onion,  and  some  dried  mushrooms.  A  seasoning  of  pepper  and  salt 
having  bocn  strewed  on  the  inside  ofthe  mutton  before  it  was  rolled,  the  mutton  must 
be  stewed  for  two  hours,  and  when  taken  out,  a  little  mushroom  catsup  mast  be  added 
to  the  gravy,  and  a  thickening  of  butter  and  flour. 

4865.  Shomlder  of  Mutton  stewed  with  Ottion  &wcr.— Hang  it  op  lor  three  or  four  day* ;  nit  it  for  two  day* 
Bone  it,  sprinkle  it  widi  pepper  and  poanded  mace,  lay  lome  oyetera  on  it,  roH  it  np  and  tie  it.  Stew  it  gently 
for  two  hoan,  cIomI^  eovend,  and  m  a  Tery  little  water,  and  a  few  pepperoom.  Pre)iam  Mme  food  gra.vv 
with  oysters  stewed  in  it,  and  which  must  be  thickened  with  lour  and  Iratter,  and  wheik  the  tape  is  removei 
ftom  it,  pour  the  sauce  oyer  it. 

4866.  Haunch  of  Mutton^  roasted. — To  roast  a  haunch  of  mutton,  the  fire  must  be  sharp 
and  brisk.  The  haunch'  should  be  entirely  covered  with  paper  till  half  an  hour  before  it 
is  to  be  served,  when  the  paper  should  be  removed,  in  order  that  the  browning  and  frost- 
ing may  be  eflbcted.  The  haunch  is  usually  served  with  currant  jeDy,  mutton  gravy  in 
a  tureen,  and  with  broccoli  sprouts  or  spinaoh ;  the  knuckle  is  usually  ornamented  with 
white  paper  cut  in  strips. 

4867.  Saddle  of  Mutton^  roasted. — Saddle  is  one  of  the  most  favourite  joints  of  mutton. 
It  is  always  roasted.  The  fat  on  its  surface  is  scored  in  squares ;  the  skin,  previously 
separated  from  the  fat  by  the  butcher,  is  generally  skewered  on  by  Uie  cook  as  a  pre> 
servative  of  the  fat,  but  which  is  removed  in  time  to  froth  and  brown  the  sortace.  The 
juice  of  the  meat  that  flows  on  carving  is  by  many  esteemed  as  the  best  gravy ;  but  it 
is  usual  to  have  a  tureen  of  mutton  gravy  and  some  jelly  sauce  served  with  the  joint. 

4868.  Loin  of  Mutton^  roasted. — ^Done  as  the  last. 

Th«  Neekf  dretted  as  Vemisom, — Have  s  neck  of  good  four  or  five  yean'  old  Southdown  wether  mutUm  (cvt 
loog  in  the  booea)  hung  for  neariy  a  week.  Two  dajrs  before  draesing  it,  pound  together  a  quarter  of  a  poind 
of  allspiee  and  the  same  quantity  of  black  pepper,  and  rob  the  mutton  well  with  it  twice  a  day.  Then  wuah 
away  the  qnre,  cover  the  meat  with  ooarse  paste,  and  roest  it,  as  directed  fiv  veniaon.  Serve  with  it  sratta 
gTBTT  and  eunrant  ielly. 

The  neck  romsttdy  cm  served  with  wmtton  gmvy  and  boiled  spinach,  is  a  very  gseddM. 

4869.  Broiled  Mutton  Chops. — Cut  the  chops  from  either  the  loin  or  the  best  end  ofthe 
neck,  trim  them  neatly,  and  take  off  some  ofthe  fat  if  requisite.  Pepper  them  lightly : 
put  them  on  the  gridiron  over  a  clear  fire.  Turn  the  chops  three  or  four  times  with  a 
proper  pair  of  tongs.  When  sufilciently  done,  remove  them  to  a  hot  water  dish,  sprinkle 
a  little  salt  over  them,  and  lay  upon  them  a  few  small  bits  of  butter.  One  ef  tlie  princi* 
pal  points  to  be  observed  in  dressing  chops  and  steaks  is  the  sending  them  hot  to  table. 
Mutton  gravy  in  a  tureen  is  sometimes  also  served. 

4870.  Fried  mutton  chops  are  generally  inferior  to  broiled,  though,  if  done  well,  they 
do  not  differ  much.  After  turning  the  chops  in  the  pan  frequently,  remove  them  to  a  hoi 
dish,  and  pour  away  the  liquid  fat  in  the  pan ;  boil  up  in  it  a  few  table-spoonfuls  of  broth 
or  wann  water,  with  a  table-spoonful  of  mushroom  catsup,  or  any  other  flavouring  saooe ; 
and  when  hot  pour  it  into  the  dish  with  the  chops,  or  serve  it  in  a  saace  tareen. 

4871.  Mutton  Chops  ts  disguise. — Sprinkle  each  chop  with  pepper,  salt,  and  chopped 
parslev,  and  roll  them  separately  in  white  paper,  of  which  the  inside  must  be  buttered ; 
close  the  ends  of  the  paper  securely,  and  fry  the  chops  until  they  appear  brown.  Do 
not  disturb  or  break  the  papers,  but  let  all  the  fat  ofthe  pan  drain  from  them  before  put- 
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mg  them  on  the  dish ;  eoTer  them  plentifiiUy  vith  parsley  fHed  orisp,  and  send  in  a  tu- 
veen  some  good  mutton  graYy  flaToured  with  mushroom  catsup. 

4673.  Mainttnom  CAojM.—Gut  and  trim  some  mutton  chops  of  an  eqnal  thiekoMa ;  rab  them  over  with  Irattei, 
und  cover  th<»m  with  a  mixture  of  eschalote,  pareiey,  and  eweet  herfae,  chopped  fine ;  fry  them  gently  till  thrae 
|iaita  done,  take  them  from  the  pan,  and  let  tnem  cool ;  then  rub  them  over  with  en,  some  more  of  the  hertxe, 
if  anflicient  does  not  adhere  to  them,  and  over  all  sift  a  few  bread  crumbs.    Put  each  chop  into  a  separate  oiled 

Sper,  and  broil  ihem  over  a  slow  fire.  For  sauce,  heat  some  of  the  liquor  in  which  they  have  been  fried,  the 
;  being  removed,  with  an  e<iual  quantity  of  veal  gravy,  aai,  when  quite  hot,  remove  it  from  the  fire,  and  add 
some  lemon  juice  or  strong  vinegar.  Thej  may  likewise  be  eatMn  with  whole  capers,  with  aome  of  the  vinegar 
in  which  they  are  preaerved,  with  a  little  Cayonne. 

Si7B8CCT.  4. — Lamb^ 

4873.  Leg  of  Lamb,  bailed. — Ck)ver  it  with  cold  water,  and  when  it  boils  scum  it.  Wheu 
the  scum  ceases  to  rise,  set  the  kettle  to  keep  it  only  gently  simmering  for  an  hour  and 
a  half  or  two  hours,  according  to  the  size.  It  may  be  served  with  parsley,  or  with 
gooseberry  sauce  and  spinach,  broccoli,  or  cauliflower.  The  loin  is  sometimes  cut  into 
cliops,  fried,  and  put  on  the  dish,  round  the  boiled  leg,  garnished  plentifully  with  crisp 
parsley. 

4874.  Leg  of  Lamb,  stewed. — Put  it  into  a  stew-pan  and  cover  it  with  mutton  gravy,  a 
bunch  of  sweet  herbs,  some  pepper,  salt,  and  beaten  mace ;  stew  gently  for  three  quar- 
ter^ pf  an  hour.  Pour  out  the  liquor  and  cover  the  meat  close  to  keep  it  hot,  while  the 
gravy  is  prepared  by  straining  it,  thickening  it  with  flour  and  butter,  and  flavouring  it 
with  mushroom  catsup  or  a  few  mushrooms,  as  well  as  some  lemon  juice ;  the  \vhole 
boiled  together  must  be  poured  over  the- lamb  when  it  is  dished. 

4875.  Lamb  Chops  slewed  with  Citcumbers. — Fry  the  chops  of  a  light  brown,  and  stew 
them  for  half  an  hour  in  good  gravy ;  thicken  and  flavour  the  gravy,  and  add  to  it  some 
cucumbers  thickly  sliced  and  previously  stewed.  Boil  tbem  up  together,  and  put  the 
cucumbers  first  on  the  dish,  the  chops  on  them. 

4876.  Roasted  Lamb. — Either  quarter  of  lamb  in  roasting  is  papered  and  frequently 
basted  with  beef  suet  or  beef  dripping  until  an  hour  before  it  is  to  be  served,  when  the 
paper  must  be  removed,  and  the  meat  basted  with  butter,  and  afterward  frosted.  Nei- 
ther Iamb  nor  veal  is  agreeable  when  underdone ;  neitl^r  should  be  taken  from  the  fire 
until  the  gravy  which  drops  from  it  appears  perfectly  colourless.  The  time  for  roasting 
a  fore  quarter  of  10  lbs,  weight  will  be  two  hours.  A  hind  quarter  of  the  same  weight, 
two  and  a  half  hours.  The  fore  quarter  may  be  improved  by  the  cook  cutting  off  the 
shoulder  and  lifting  it  up  with  a  fork,  throwing  underneath  it  some  pepper,  salt,  a  small 
slice  of  butter,  and  a  squeeze  of  the  juice  of  lemon  or  Seville  orange ;  then  neatly  re- 
placing it.  .  Roasted  lamb  is  served  with  green  mint  sauce  and  salaas ;  also  asparagus, 
pease,  and  spinach  are  considered  as  Its  suitable  accompanying  vegetables. 

M77.  Broiled  Skofdder  of  Lamb. — First  roast  the  shoulder  till  it  is  more  than  half  done,  and  let  it  become 
quite  cold ;  than  aoora  it  to  the  bone,  especially  in  the  thicker  parts.  If  it  were  scored  while  hot,  all  tlie  gravy 
would  be  discharged,  and  the  dish  rendered  dry  and  inaipid.  Mix  up  some  batter  with  the  yolk  of  a  raw  egg, 
chopped  parslcv,  and  a  liule  black  and  Cayenne  pepper,  with  a  tea-apoonful  of  aoy,  wad  inteoduoe  thia  into 
the  parte  that  nave  been  scored.  Place  on  it  the  griairon  over  a  clear  fUre,  and  allow  each  side  about  a  quartet 
of  an  hour.  When  in  the  dish,  have  ready  two  pickled  encumbers  coarsely  chopped,  and  a  tablo*spoonful  of 
whole  capers ;  strew  these  equally  over  the  lamb,  and,  at  the  same  time,  pour  over  it  the  following  sauce :  In- 
corporate some  butter  and  flour  over  the  fire  till  it  acquires  a  fine  brown,  work  it  into  a  minced  eschalot,  and 
mouiten  it  with  strong  gravy.    When  it  has  acquired  the  proper  consistence,  it  is  finished. 

4878.  Lamb  Chops  from  the  Lotn.-^Tnm  them  neatly,  and  season  them  with  very  little 
pepper ;  add  to  some  grated  bread  marjoram,  thyme,  parsley,  and  lemon  peel,  all  finely 
chopped ;  having  wetted  the  chops  with  the  yolk  of  egg,  cover  them  with  these  mixed, 
and  fry  them  in  butter  of  a  light  brown.  On  serving  the  chops,  garnish  them  with  crisp 
parsley. 

SvBsscT.  6. — Pork. 

4879.  Boiled  Pork. — ^If  a  leg  of  pork  is  bought  ready  salted,  observe  whether  the 
knuckle  is  slit ;  if  it  be,  the  *'  Cook*s  Oracle"  warns  against  purchasing  it,  as  in  all  prob- 
ability the  juices  of  the  meat  will  thereby  have  escaped  into  the  pickle. 

Pork  requires  a  fuller  allowance  of  fire  in  cooking  than  any  other  meat ;  if  underdone, 
it  is  disagreeable  and  unwholesome.  After  boiling  it,  according  to  the  allowance  of  a  quar- 
«r  of  an  hour*s  time  to  a  pound  of  meat,  allow  a  full  half  hour  beyond  that  time.  If  the 
))ork  be  allowed  to  soak  in  cold  water  for  half  an  hour  before  it  is  put  into  the  kettle,  its 
colour  will  be  improved.  The  boiling  should  be  moderate ;  fast  boiling  hardens  it.  When 
the  meat  is  taken  out  of  the  kettle  it  should  be  laid  on  a  dish,  that  all  particles  adhering 
Lo  it  may  be  scraped  ofl!*;  it  must  then  be  removed  to  a  hot  dish,  and  served  with  pease 
pudding,  parsnips,  or  mashed  potatoes. 

Pease  pudding  is  considered  to  be  a  very  oldfashioned  accompaniment  of  boiled  pork, 
but  It  is  one  more  generally  liked  than  any  other. 

There  are  many  other  parts  of  porkers  which  are  salted  and  boUed ;  the  hand,  the 
flanks  and  the  neck. 

4880.  Roasted  Leg  of  Pork.— -A  leg  of  eight  pounds  will  require  about  three  hours'  roasts 
ing.  Score  the  skin  in  narrow  stripes,  and,  if  approved,  transversely  also ;  stuff  the 
Ktiuokie  with  sage,  onion  (minced  small),  grated  bread,  and  a  seasoning  of  pepper  and 
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salt :  rub  some  Balad  oil  oyer  the  skin  wUh  a  brush  or  feather,  and  do  not  at  first  pn  f 

too  near  the  fire,  which  would  blister  the  skin.    The  crackle,  as  the  roasted  skin  is  call 

ed,  should  be  crisp  and  brown :  the  oil  will  cause  this  crispness,  and  gtre  the  crackle  a 

better  colour  than  if  dripping  were  used  as  a  basting.    Apple  sauce  is  uniformly  served 

with  roasted  pork. 

Roasted  loin,  neck,  arid  sparerib  are  dressed  as  the  last. 

4881.  RMsttd  Griskm.-'ln  m  pitkin  there  ue  WTeral  nice  pieces,  bat  also  aoine  thtt  are  hard  and  diy, 
therefore,  instead  of  roasting  it  like  the  sparerib,  boil  it  op  qnieklj  in  water  sufficient  to  cover  it.  As  soob  as 
it  boils,  take  it  out,  dry  it  carefully,  rub  butter  orer  it,  floor  it  well,  and  put  it  into  a  Dutch  oven  before  a 
Itfisk  fire ;  a  few  minutes  will  brown  it,  when  serve  it  with  apple-eauce,  like  other  roasted  pork. 

4885.  Rolled  Pork.— Ban*  a  neck  of  pork ;  have  in  readioess  a  farcemest  of  chopped  sage,  bresd  cnuoba, 
allspice,  ndt,  and  pepper ;  put  this  forcemeat  within  the  meat,  and  roll  it  up  lif htly.  Roast  it  gently,  patting 
it  at  first  some  distance' firom  the  fire ;  froth  it  with  butter,  and  flour  a  few  minutes  befon  it  is  served. 

4883.  Pork  Chops. — ^Take  some  chops  from  the  loin  or  neck  of  pork ;  afler  peppering, 
broil  them,  turning  them  frequently.  When  nearly  done,  throw  a  little  salt  on  them, 
and  rub  on  some  butter.  If  eaten  in  perfection,  it  must  be  immediately  on  their  being 
taken  from  the  gridiron. 

4884.  Broiled  Blade-bone. — ^This  is  taken  from  a  bacon  pig :  it  is  generally  broiled,  as 
above  described,  but  is  seasoned  with  a  tea-spoonful  of  made  mustard,  as  well  as  with 
pepper  and  salt. 

4885.  To  roast  a  Porker*s  Head. — Choose  a  fine  head,  clean  it  well,  and  stuff  it  with 
sage  ajid  bread ;  tie  it  up  tight,  roast  it  like  a  young  sucking  pig,  and  serve  it  with  the 
same  kind  of  sauce. 

4886.  To  cook  *  tuehmg  Pig.'^Lot  the  pig  be,  if  possible,  fresh  killed ;  after  the  first  day  it  loses  everf 
hour  it  is  kept  some  of  the  firmness  and  flavour  of  the  meat.  Baked  sucking  pig  is  better  than  roasted,  because 
every  part  is  then  equally  done ;  but  if  it  be  inconvenient  to  bake  it,  then  it  will  be  requisite,  while  roasting 
it,  to  shelter  for  a  time  the  middle  part  from  the  fin.  A  pig-iron  hung  befoie  the  middle  of  the  bars,  and  the 
fire  kept  fiercest  at  the  sides,  will  be  the  best  protection ;  or  if  a  pig-iron  be  not  at  hand,  a  common  fiat>ixim 
mav  be  used  as  a  substitute.  For  ttujfine^  take  five  ounces  of  grated  stale  bread,  two  ounces  of  powdered  My* 
and  a  large  onion  chopped  fine ;  season  these  with  pepper  and  salt,  and  mix  them  together  with  an  egg.  Altier 
filling  the  inside  with  this  stuffing,  sew  jt  up,  and  bty  it  before  a  clear,  brisk  the ;  baste  it  with  salad  oil. 
Remove  the  pig-iron  from  the  centre  when  about  half  done.  According  to  the  st»  and  age,  a  sueking^  pig  re- 
quires to  be  roasted  an  hour  and  a  quarter  or  an  hour  and  a  half.  Before  taking  it  from  the  fire,  cut  off  the 
head,  and  divide  it  into  two  parts ;  cut  also  the  body  down  the  middle  into  two  parts ;  chop  the  brains  and 
some  boiled  sage  leaves  finely ;  mix  them  with  either  veal  or  beef  gravy.  Lay  the  two  sides  of  the  pig  back 
to  back  on  the  dish,  and  garnish  the  sides  and  ends  of  the  dish  wiUi  the  split  head  and  the  two  ears.  Servo 
the  gravy  in  a  tureen. 

4887.  Pork  Sausages. — Sausages  are  made  from  a  bacon  pig.  In  making  sausage 
meat,  the  art  consists  in  chopping  it  finely,  and  in  flavouring  it  agreeably  with  a  mixture 
of  crumbled  sage  leaves,  pepper,  and  salt.  If  the  meat  so  chopped  be  not  put  into  the 
skins  taken  from  the  pigs,  it  may  be  potted  down  in  a  jar  and  covered.  When  any  part 
is  to  be  used,  it  must  be  rolled  up  in  balls  and  fried  in  butter.  Pork  sausages  are  usually 
served  with  roast  fowl  or  turkey ;  if  alone,  they  are  sent  up  on  a  toast,  on  mashed  po- 
tatoes, or  on  stewed  red  cabbage. 

4888.  Oxford  SoMuaget.—Chop  small  a  pound  of  lean  pork,  with  an  equal  quantity  of  ved,  and  three  quar^ 
ters  of  a  sound  of  beef  suet.  Steep  in  water  a  penny  roll,  and,  with  ange,  pepper,  and  saU«  mix  it  with  ths 
mince ;  roll  it  in  balls,  and  fry  them  of  a  light  brown,  or  encloee  some  of  it  in  a  fight  paste  in  the  form  of  pnfi, 
which  must  be  baked. 

4889.  Chawlf  or  Pi/^s  CfteeJk.— Cut  oflT  the  snout,  dean  the  head,  and  divide  it ;  take  out  eyee  and  braJns, 
and  sprinkle  the  head  with  salt ;  let  it  drain  for  twenty-four  hours.  Mix  to  half  a  pound  of  salt  half  an  ounce 
of  sattpetre,  and  rub  the  head  with  it.  Let  it  lie  in  tnis  pickle  for  eight  or  ten  days,  rubbing  it  fbr  the  fiiat 
few  davs,  and  turning  it  daily  afterward.  It  may  then  be  cooked,  or  hung  up  near  a  hot  chimney  to  dry,  or 
smoked  as  bacon.  Before  it  is  cooked,  it  should  be  soaked  in  water  far  some  hours,  provided  it  has  been  dried, 
otherwise  it  will  not  require  it.    An  hour  and  a  half  of  slow  boiling  will  be  sufficient  to  cook  it. 

4890.  jfiTam,  to  boU. — If  a  ham  be  highly  dried,  it  will  require  twelve  hours  soaking  in 
cold  water ;  then  scrape  it  with  a  knife  till  clean  and  free  from  rust.  Set  it  on  in  cold 
water,  and  after  it  boils,  and  the  scum  has  been  removed,  let  it  simmer  for  four  or  five 
hours.  When  boiled,  the  skin  must  be  peeled  off  and  the  ham  be  glazed,  or  have  rasp- 
ings of  bread  sifted  over  it. 

4891.  To  boU  Bacon. — ^If  highly  dried,  soak  it  for  an  hour  or  two,  changing  the  water 
once ;  then  pare  off  the  rusty  parts,  and  trim  it  on  the  under  side ;  scrape  the  rind 
clean,  put  it  into  the  pot,  cover  it  with  cold  water,  and  boil  it  gently  for  an  hour ;  if 
more  than  three  pounds  in  size,  an  hour  and  a  half  Remove  the  skin  before  it  ts 
dished,  sprinkle  over  it  some  rasped  crust  of  bread,  and  put  it  for  a  few  minutes  bdbre 
the  fire. 

SuBsECT.  6. — Venison. 

4892.  Haunch  of  Venison,  roasted. — One  of  buck  venison,  weighing  from  twenty  to 
twenty-five  pounos,  will  require  four  hours  and  a  half  roasting ;  doe  venisony  weighing 
from  fifteen  to  eighteen  pounds,  three  hours  and  a  half;  it  is  better  to  have  it  under 
than  overdone.  To  preserve  the  fat,  cover  the  haunch,  especially  where  the  fat  lies, 
with  white  paper,  buttered,  and  over  this  lay  a  paste  of  flour  spread  upon  coarse  paper, 
previously  rubbed  with  dripping  to  prevent  it  being  scorched.  Fasten  this  last  covering 
over  the  whole  of  the  haunch  with  string ;  baste  Uie  joint  as  soon  as  it  becomes  warm, 
and  continue  to  do  so,  that  the  covering  may  not  t^e  fire.    About  twenty  minutes  he- 
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Aire  it  is  done,  cut  away  the  Btrings  and  remoTO  the  covering ;  empty  the  dripping-pan 
from  the  first  bastings,  and  put  some  butter  into  it,  to  baste  the  haundi  with  after  it  has 
Deen  lightly  dredg:ed  with  flour.  Garnish  the  knuckle  with  white  paper  cut  with  a 
mflie.  Serve  it  with  unseasoned  mutton  gravy  and  currant  jeUy,  either  cold  or  melted 
over  the  fire,  and  send  it  up  in  a  tureen.  In  the  autumn,  French  beans  are  served  with 
venison. 

4893.  Neck  or  Shoulder  of  Venison,  roasted. -^These  having  less  fat  than  the  haunch  to 
be  preserved,  they  need  not  be  covered  with  paper,  and  they  require  less  time  before 
the  fire.  When  a  spit  is  used,  pass  three  small  skewers  through  the  neck,  that  the  ^it 
may  be  passed  on  the  outside  instead  of  through  the  joint. 

4894>  Sitmed  FemMik— Bone  and  b««t  a  shoolder  of  ventna  in  order  tc  make  it  tender.  Seek  eome  dioee 
of  matton  lat  for  e  few  houre  in  port  wine,  nnd  Uj  them  on  the  under  side  of  the  ■honider.  Sprinkle  on  them 
•ome  pepper  and  finelj-powderea  allspice.  Then  roll  up  the  shoulder  with  the  slioea  within,  mid  tie  it  tisfatly 
to^pether.  Put  it  into  a  small  stew*pan,  and  cover  it  with  a  weak  mutton  or  beef  broth,  and  half  a  pint  of  port 
wine.  Corer  it  doaelr,  and  simmer  it  as  alowlj  as  possible  for  four  hours.  When  done,  open  it,  and  Uy  the 
flieat  flat  on  a  dish.  Str^n  the  gravy  over  it,  and  serve  it  with  ourrnntFJeUy  sanoe.  Very  fat  venison  should 
not  be  thus  dreesed,  but  in  soow  mode  less  rich. 

4805.  Hashed  Yettison* — Cut  into  slices  underdone  venison,  and  put  them  into  a  stew-pan.  Roll  up  half  a 
pound  of  fresh  butter  in  flour,  and  put  it  with  two  eschalots,  finely  chipped,  into  another  stew>paa  oinsr  a  dow 
fire  for  about  ten  minutes.    Then  add  to  it  half  a  pint  of  port  wine|  a  pint  of  veal  stock,  and  some  veaisoik 

Cvy,  lemon  peel,  salt,  Cayenne,  and  one  ai|ueeie  oif  lemon  juice.    Boil  all  these  t<^ther  for  a  quarter  (rf*  aa 
tr,  and  put  it  to  the  slices  of  venison.    Simmer  the  whole  together  for  ten  minutes,  when  it  wiU  be  reedy  to 
serve. 

4806.  FcMfon  CJUgM.— Divide  a  neck  of  venisoo  into  chops,  trimmisff  and  boning  them.  Of  the  bones  make 
gravy.  Fry  the  chqpe  of  a  light  brown,  and  pnt  them,  when  done,  on  a  hot  dish,  while  a  gravy  is  made  for 
them  in  the  pan,  consisUng  of  a  few  spoonfuls  of  that  made  from  the  b(mes,  with  an  ounce  «  batter  rolled  in 
floor.  Stir  this  all  together  in  the  pan  until  it  becomes  brown  and  begins  to  thicken.  Add  to  it  half  a  pound 
of  sifted  loaf-sugar,  a  wine-glass  or  port,  and  a  squeeze  of  lemon  juice.  Made  hot  in  the  pan,  and  of  the  con- 
■stemgr  of  cream,  it  is  p6nred  over  toe  ^ope  and  served. 

Sect.  II. — pouxtet  and  oaxb. 

SfTBsxcT.  l.^^Poultnf. 

4897.  Boiled  Fouls. "-^jhoose  vbite-iegged  fowls  for  boiling.  Poultry  loses  weight 
in  boiling,  owing  to  the  boilihg  water  extracting  from  them  a  considerable  portion  oi 
nutritious  matter.  For  this  reason,  pnt  no  more  water  to  them  than  will  barely  covet 
them.  If  they  are  boiled  in  veal  stock,  the  nutriment  extracted  from  them  will  be  less 
than  if  boiled  simply  in  water.  The  veal  broth  gains  something  in  strength,  and  may 
be  afterward  employed  as  soup  or  stock.  Never  boil  poultry  in  cloths ;  prefer  to  se- 
cure their  good  appearance  by  carefully  scumming.  Accompaniments  of  boiled  fowl : 
ham,  bacon,  tongue,  and  turnips  {  oyster  sauce,  parsley  and  butter,  or  liver  sauce. 

4898.  Boasted  Fowls. — The  art  of  roasting  poultiy  in  perfection  depends  much  on  the 
management  of  the  fire.  If  the  fowls  are  placed  too  near  they  will  be  scorched  and 
blistered,  which  lets  out  the  natural  ^avy,  and  leaves  them  dry  and  insipid.  Put  but- 
tered paper  over  the  breasts,  which  is  to  be  removed  before  they  are  done,  that  they 
may  acquire  a  fine  brown.  Baste  them  with  batter  as  soon  as  they  are  put  down. 
Roasted  fowls  require  gravy.    By  some  they  are  eaten  with  egg  sauce. 

4899.  Fowls  roasted  m  Battsr.'^Bone  the  fowis  and  stufiT  them  with  a  ra^ut,  and  their 
breasts  with  a  force,  lard  or  not ;  or  simply  roast  the  fowls,  without  forcmg  or  larding. 
Put  the  boiled  gissard  and  blanched  liver  under  each  wing ;  they  should  not  be  papered^ 
as  they  must  be  brown.  When  half  roasted,  baste  them  with  batter  till  a  surface  is 
formed  of  nesriy  an  inch  in  thickness.  When  crisp  and  brown,  serve  them  on  a  sauce 
piquant. 

4900.  Broiled  Fhwl  with  M%»kromn*.^Siit  the  fowl  down  the  haek ;  and  ia  the  thicker  parts,  as  the  thi<gh» 
aaJ  breast,  soore  it  to  the  bona,  that  it  may  be  equaUy  doBe.  Brash  over  the  inside  and  places  where  it  is* 
soored  with  socm  catsup,  then  nepper  it  and  broil  it  over  a  clear  fire.  When  it  is  done,  have  ready  the  fol- 
lowing sauce  to  pour  over  it :  Melt  some  butter  and  flour,  and  when  it  becomes  of  a  flne  brown,  moisten  it  with 
a  nwonful  of  veal  eoiuo$nm4  and  two  spoonfuls  of  cream  or  milk ;  wofk  it  well  together,  add  a  little  Cayenne : 
and  a  oouple  of  miantee  before  you  remove  it  from  the  fire  put  in  the  pidded  button  mndirooms.  Lemon,  it 
ipproved,  may  be  added  at  table.  Instead  of  the  mushrooms,  some  persons  substitute  capers  put  whole  into- 
Che  sanoe. 

4901.  Boiled  Turkey. — ^The  same  directions  as  for  boiling  fowls  apply  to  this  bird,  and 
it  will  only  be  necessary  to  show  how  to  prepare  the  forcemeat  with  which  it  is  to  be 
stuffed.  Beat  in  a  mortar  a  slice  of  ham  that  has  been  boiled,  fat  and  lean  together,  or 
slices  of  boiled  tongue  pared,  with  some  of  the  fat  and  kernels ;  pound  them  into  a  smooth 
paste  ;  scald  some  crumbs  of  bread  with  hot  milk,  and  afterward  drain  the  milk  entirely 
from  it ;  add  chopped  parsley,  a  little  eschalot,  and  some  grated  lemon  peel,  pepper, 
and  salt.  Incorporate  all  these  Well  together,  with  the  yolk  of  one  egg  and  the  whites 
of  nearly  two.  Introduce  this  staffing  under  the  skin  of  the  breast,  and  confine  it  from 
passing  oat.  Prepared  in  this  manner,  it  will  not  crumble  when  brought  to  table,  but 
cut  firm.  Boil  it  for  an  hour  and  a  half  or  two  hours,  according  to  the  size.  The  usual 
accompanying  dishes  are,  ham  or  tongue,  oyster,  celery,  or  liver  sauces. 

4903.  Rpasted  Tmkey. — ^The  same  directions  as  for  roasting  fowls  apply  to  turkey. 

For  the  previous  management,  let  it  be  emptied  and  picked  a  few  hours  after  it  is  kOled, 

and  introduce  into  the  belly  some  parings  of  fresh  truffles,  or  dried,  if  the  fresh  are  noC 

S  5 


874  SECBIPT8  POS    ENGLISH    COOKERY. 

to  be  procured ;  afterward  stuff  the  befly  with  dean  hay,  and  let  the  turkey  hang  by 
the  legs  for  a  week  before  it  is  dressed.  When  the  hay  is  withdrawn,  collect  the  trafllc 
parings,  and  wash  them  in  warm  water,  and  put  a  portion  of  them  to  stew  in  the  gravy 
that  is  sent  up  with  the  tuiicey.  For  the  stuffing,  sausage  ro^at,  beat  together  with 
yolk  of  egg,  is  most  proper,  or,  if  you  prefer  it,  the  same  as  directed  for  boiled  tuikey. 
According  to  the  size,  roast  from  an  hour  to  an  hour  and  a  half.  Serve  with  gravy  aiiil 
bread  sauce  in  tureens,  sausages,  ham,  dtc. 

Another  Way. — If  a  tarkcy  b«  Iarg«  and  eoaxae,  cat  off  the  legs  below  the  knee,  take  off  the  head,  eook  the 
gixzard  entirely,  and  blanch' the  liver  if  not  larded.  Rub  the  breast  vith  lemon  juice,  and  corer  it  with  diflei 
of  peeled  lemon ;  over  theee  lay  elicet  of  bacon.  Wrap  the  torkey  in  p^ier,  and  prapaie  a  dear,  brisk  fire, 
to  which  lay  the  turkey,  though  not  too  near  till  heated  through,  then  bring  it  nearer.  Remove  Uie  pepo- 
and  coverings  9.  quarter  of  an  hour  before  it  is  done ;  brown  it  highly,  and  frost  it.  Dish  it  over  plain  gRvy 
into  which  a  sUght  flavour  of  garlic  has  been  given.  Garnish  with  Bologna  sausages,  and  with  ciuied  baeoa, 
cresses,  lemon,  Ae. 

4903.  Boiled  Goose. — Singe  a  goose  well,  pour  over  it  a  quart  of  bofling  milk ;  let  it 
lie  in  this  a  whole  night ;  take  it  out  and  dry  it  well ;  cut  into  small  pieces  a  large  onion 
and  some  sage ;  put  it  into  the  goose,  and  close  the  openings  in  the  usual  way.  Put  it 
into  a  pot  of  cold  water,  let  it  boil  gently  for  an  hour,  covered  very  close.  Serve  with 
onion  sauce. 

4904.  Green  Goose,  roasted. — ^This  is  not  stuffed,  as  the  Michaelmas  gooee,  with  sage 
and  onion,  but  has  merely  some  pepper,  salt,  and  a  lump  of  butter  put  into  the  inside. 
Baste  it  with  butter,  and  froth  it  well.  Serve  with  a  good  gravy  in  the  dish,  and  a  green 
sauce  in  a  tureen.    Three  quarters  of  an  hour  is  sufficient  time  for  roasting  it. 

4905.  Roasted  Goose. — Let  it  be  stuffed  with  sage  and  onion,  finely  minced  and  wel 
peppered.  Roast  it  with  an  equal  fire,  and  when  the  fat  begins  to  drop  it  will  only  re- 
quire  occasional  basting.  Send  up  good  gravy  free  from  fat,  and  also  a  sauce  composed 
of  two  tea-spoonfuls  of  fresh^made  mustard,  half  a  tea-spoonful  of  salt,  sufficient  Cay- 
enne, and  a  large  glassful  of  port  wine. 

4906.  To  roast  Ducks. — For  the  stuffing,  boil  together  one  ounce  of  onion,  and  half  an 
ounce  of  green  sage ;  chop  them  very  small,  and  mix  them  with  a  breakihst-cupful  of 
bread  crumbs,  with  butter  about  the  size  of  a  walnut,  and  a  little  black  pepper  and  salt. 
Bind  these  together  with  the  yolk  of  an  egg,  and  stuff  with  the  mixture  one  of  the  ducks 
about  to  be  cooked.  There  are  many  persons  who  object  to  the  flavour  of  onions.  The 
time  for  roasting  ducks  must  be  varied,  according  to  their  size,  from  half  to  three  qoar 
ters  of  an  hour.  The  feet,  crisply  roasted,  are  considered  by  some  persons  as  dainties. 
A  good  meat  gravy  in  one  tureen,  and  sage  and  onion  sauce  in  another,  are  usually 
served  with  ducks,  as  well  as  green  pease. 

Roasted  ducklings  are  nerer  stuffed  with  sage  and  onitm,  but  are  roaalad  fnmi  a  muoter  of  an  hour  to  twrenty 
minutes,  during  which  time  they  ought  to  be  carefully  basted  with  butter  and  froUied. 

4907.  Pigeons.'-RoBSied  pigeons  require  a  brisk  fire,  and  to  be  well  done,  bat  still  tc 
afford  gravy  when  cut  into.  Let  them  be  roasted  with  stuffing  in  the  beUy,  prepared  in 
the  following  manner :  Take  the  hearts  and  livers  of  the  pigeons,  and  nearly  double  the 
quantity  of  the  fat  of  ham  or  bacon,  beat  them  in  a  mortar  to  a  smooth  paste ;  moisten 
some  crumbs  of  bread  with  milk,  and  press  out  the  milk  through  a  napkin ;  add  chopped 
parsley,  grated  lemon  peel,  black  pepper,  and  salt ;  unite  these  with  white  and  yolk  of 
egg  beat  together,  divide  this  into  equal  portions,  and  stuff  the  pigeons.  As  these  birds 
possess  hardly  any  fat,  they  are  to  be  often  basted  with  butter  while  roasting.  For 
sauce  to  them,  melt  some  butter  with  a  little  flour,  moisten  with  veal  consomme,  and 
stir  in  some  chopped  parsley  ;  pour  this  over  the  pigeons,  previously  sprinkling  them 
with  a  little  salt.    The  same  sauce  is  used  for  broiled  pigeons. 

4908.  Broiled  Pigeons. — Clean  the  pigeons  well,  split  the  backs,  pepper  and  salt  them ; 
broil  them  quickly  over  a  clear  fire,  and  pour  over  them  a  sauce  of  stewed  or  pickled 
mnshrooms  in  melted  butter.    Serve  them  as  hot  as  possible. 

4909.  Slewed  Pigeons. — Make  a  stuffing  with  pigeon  livers  parboiled  and  bruised  in  a 
mortar ;  add  to  them  bread  crumbs,  butter,  peppier,  salt,  pounded  cloves,  paisley,  sweet 
herbs  chopped  small,  and  the  yolk  of  an  egg ;  fill  the  pigeons  and  tie  them  up  at  boUi 
ends.  Half  roast  or  fry  them ;  put  them  into  good  gravy  or  beef  broth,  with  an  onion 
stuck  with  cloves,  a  bunch  of  sweet  herbs,  and  a  slice  of  lemon.  Let  them  stew  voy 
gently  for  twenty  minutes ;  strain  the  same  and  skim  off  the  fat ;  add  to  it  pidclM 
mushrooms,  hard  yolk  of  egg  balls,  and  forcemeat  balls.  Larding  the  pigeons  improves 
them. 

SuBSKCT.  2. — WUd  Birds  and  Game. 

4910.  Wild  birds,  being  less  fat  than  domestic  fowls,  require  more  copions  and  fie- 
^ent  basting  with  fresh  butter.  Also,  after  they  are  killed,  they  require  longer  keeping. 
When  the  colour  of  a  bird  begins  to  change  near  the  vent  it  is  time  to  dress  it. 

491 1.  In  rousting  pheasants  or  partridges,  make  a  dear  fire,  but  not  too  fierce.  Thirty 
minutes  will  be  a  sufficient  time  for  a  young  bird  to  roast ;  forty,  or  even  fifty,  for  a  foD- 
grown  pheasant,  and  twenty  for  partridges.  Game  is  spoiled  if  overdone.  As  an  im- 
provement to  the  flavour  of  pheasant, "  The  Cook^s  Oracle*'  recommends  a  piece  of  beef 
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ifteak  to  be  enclosed  in  it,  and  roasted  with  it.    Serve  both  pheasant  and  partridge  with 
«  clear,  brown  gravy  of  beef,  ani  with  bread  sauce. 

4912.  Broiled  Partridges. — Partridges  broiled  are  quickly  done,  and  are  excellem. 
«Cut  them  in  half,  and  trim  them  neatly.  Dip  them  in  butter  melted  previously,  and 
cover  them  thickly  with  bread  crambs.  About  a  quarter  of  an  hoar  before  they  wiU  be 
wanted  broil  them  over  a  clear,  brisk  fire,  and  serve  them  with  sauce,  ^  /a  DMle.  See 
•*  Sauces.*' 

4013.  Moor  g^mtt  grotuej  and  hlaek  eock  »•  aII  flrossod  like  partridges.  The  black  cock  will  roqtitre  as 
tang  a  time  roestin;  u  the  pheasaDt ;  moor  game  and  groose,  as  the  partridge.  Senre  them  with  camiDt  jelly 
«iul  fried  bread  crumbe. 

4914.  Wooicocit  am  never  drawn,  and  the  entraila  add  much  to  the  flavour  of  the  bird.  Cat  as  many  slices 
of  bread  as  there  are  birds,  and  toast  or  fry  them  of  a  delicate  brown.  Pot  them  in  the  dripping-pan  under 
)the  birds,  soas  to  <»tch  the  "  trail**  which,  as  the  rtmsting  proceeds,  drops  from  them.  Roast  them  tor  twenty 
oiinales,  and  baste  and  froth  them  with  butter  and  floor.  Put  the  toast  on  a  hot  dish,  and  lay  the  birds  on  it. 
Pour  a  vary  little  bat  geod  gravy  in  tiie  dish,  and  send  up  more  in  a  tureen.    Garnish  with  lemon. 

4915.  wUd  duck*  snould  be  stuffed  with  seasoned  sage  and  onion,  and  roasted  before  a  clear  fire,  and  basted, 
ao  as  to  -abound  with  red  gravy  i  thev  should  then  be  carved,  put  into  a  covered  silver  dish  healed  with  a 
apirit  lamp,  and  gently  stewed  about  Ave  minutes  in  strong,  clear  gravy,  with  some  Cayenne  pepper ;  an  in- 
stant before  the  uunp  is  blown  out  add  a  table-spoonful  of  lemon  juice.    Serve  it  ap  very  hot. 

4910.  Widgeent  and  teal  are  dressed  as  wild  duck,  but  require  less  time  in  roasting;  not  more  than  tea 
minutes  for  the  widgeon,  nor  more  than  seven  or  night  for  teal.  Four  a  good  gravy  over  widgeons,  and  s«rvf 
■with  eaehalot  sauce  in  a  tureen. 

4017.  Snipes  differ  Uctle  from  woodooeks  except  in  size ;  tkey  are  dressed  in  the  same  way,  but  require  aboot 
Ave  or  seven  minutes  less  in  coasting.    Serve  with  orange  goivy  sauce. 

4018.  Larks  and  plovers  require  simply  to  lie  roasted  on  a  small  bird  spit,  and  to  be  served  up  with  gravy 
mnd  fried  bread  crumbs. 

4919.  Roasted  Hare. — A  liare  is  diy  meat,  requiring  abundance  of  stuffing,  gravy,  and 
Bauce  to  render  it  palata'ble.  But  the  common  practice  of  soaking  in  warm  water  pre- 
vious to  dressing  it  is  i [judicious.  Prepare  the  stuffing  in  the  following  manner :  parboil 
the  liver  in  a  little  salt  and  water,  and  beat  it  in  a  mortar  with  a  slice  of  fat  ham  boiled. 
When  beaten  to  a  smooth  paste,  add  some  bread  crumbs,  chopped  parsley,  thyme,  and 
marjoram,  grated  lemon  peel^  and  a  little  "black  and  Cayenne  pepper.  Incorporate  these 
with  an  egg  well  beaten.  Put  the  whole  within  the  hody  of  tie  hare,  and  sew  up  the 
skin.  When  the  hare  is  laid  to  the  fire,  put  into  the  dripping-pan  three  pints  of  milk, 
and  constantly  baste  the  hare  with  it  for  three  quarters  of  an  hour.  The  rest  of  the  time 
baste  it  with  butter ;  and  before  it  is  taken  up^  iVoth  it  highly  by  dredging  it  with  flour, 
and  basting  it  a  few  times  longer.  It  will  require  an  hour  and  a  half's  roasting,  unless 
it  be  very  small.    Serve  it  with  gravy  and  melted  currant  jelly. 

4920.  Rabbits^  boiled. — Put  them  into  a  pan  of  warm  water  for  ten  minutes ;  then  boil 
them  for  twenty  minutes,  or  half  an  hour  if  they  are  very  large ;  if  they  appear  to  be 
vM,  they  will  require  "nearly  three  quarters  of  an  hour's  time  to  boil  them  sufficiently. 
Smother  them  with  white  onion  sauce,  and  with  the  liver  minced  garnish  the  dish,  un 
lees  the  liver  be  required  to  chop  and  mix  with  the  sauce. 

4991 .  Rabbits^  roiwled.— Yaumg  rabbits  will  require  to  roast  for  thirty  minutes ;  old  ones  nearly  forty.  They 
«re  stuffed  like  hare,  and  should  be  dredged  with  flour  and  l>asled  with  butter.  The  lirer,  boiled  and  choppad 
■with  parsley,  must  be  put  into  melted  butter  and  served  in  a  tureen. 

49S3.  R4Miits  to  be  broiled  are  split  down  the  middle,  and  laid  flat  on  the  gridiron ;  the  inside  being  prvvi- 
oosly  seasoned  with  pepper  and  salt.  Liver  and  parsley,  and  butter  sauce,  or  a  gnU  sauce,  is  usuaUy  serrad 
with  them.    Part  of  the  liver  is  sometimes  removed  to  garnish  the  dish  alternately  with  slices  of  lemon. 

SbCT.  III. — ^PISH. 

SassECT.  1. — Sea  Fish. 

4923.  Boiling  Turbot. — ^M.  Ude  says,  "  I  have  ascertained,  by  many  years'  observa- 
tion, that  a  tui^t  kept  two  or  three  days  is  better  than  a  very  fresh  one."  If  it  is  to 
be  kept,  let  it  be  drawn,  washed,  rubbed  lightly  with  salt,  andTlaid  on  ice  or  sand  in  a 
cool  place.  An  hour  before  it  is  to  be  dressed,  soak  it  in  w^ater  with  some  salt  in  it. 
Score  the  skin  across  the  thickest  part  of  the  back,  to  prevent  it  breaking  on  the  breast, 
which  will  happen  if  this  precaution  be  not  observed,  by  the  swelling  of  the  fish.  Put 
into  a  fish-kettle  of  cold  water  a  large  handful  of  salt,  lay  the  fish  on  a  drainer  in  it. 
When  coming  to  a  boil,  skim  it,  and  afterward  set  the  kettle  on  the  side  of  the  fire  to 
boil  as  gently  as  possible  from  15  to  20  minutes.  Fast  boiling  will  break  the  fish  to 
pieces.  This  allowance  of  time  is  for  a  fish  weighing  from  8  to  9  lbs.  Rub  through  a 
hair  sieve  a'  little  of  the  inside  red  coral  spawn  of  the  lobster,  to  sprinkle  over  the  fish 
after  it  is  dished.  Have  a  fish  napkin  properly  arranged  on  the  fish  drainer,  and  care- 
fully dish  the  fish.  Garnish  it  with  slices  of  lemon  and  finely-scraped  horseradish. 
Serve  with  lobster  sauce.  Turbots  are  sometimes  garnished  with  fried  smells,  or  fried 
gudgeons,  laid  so  as  to  form  a  fringe  round  the  tur^t.  A  sole  cut  into  strips  and  fried 
is  also  occasionally  served  with  turbot. 

4924.  A  turbot  kettle  should  be  24  or  25  inches  long,  23  wide,  and  9  cr  10  deep.  Fish 
requires  more  cooking  in  cold  than  in  hot  weather. 

4995.  Broiled  T\trbot. — It  is  both  difficult  and  inconvenient  to  broil  a  latga  turbot.  A  small  ooa  soooaeda 
nurh  better,  or  slices  of  a  large  one  detached  from  the  bone.  When  dressed  in  this  manner  it  must  be  prsfi- 
ottsly  marinatedt  that  is,  soaked  in  sweet  oil  with  salt  and  pepper.  The  broiling  should  be  oooducied  alow^V 
aver  a  a' ear  fire.    It  nay  be  servad  up  with  ehoppad  capers  and  malted  bottor,  or  with  Dutdi  sauce 
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4926.  Brill  is  dressed  and  served  in  the  same  way  as  boiled  tuibot.  It  iv  a  dblietfe^ 
flavoured  fish.  Any  other  mode  of  cooking  it  could  notimproYe  its  flavoar ;  evettsaacesi 
if  strong,  are  too  overpowering  aooompaiuments^ 

4937.  Cod's  head  and  shoulders  shonid  be  tied  up  doeely  and  pat  isto  eo^  salt  and 
water  sufficient  to  cover  it  entirely.  It  wiU  require  from  ^Steeik  to  twenty  minates' 
boilingr  or  longer  if  very  large.  Great  carp  most  be  taken  to  serve  it  without  any  spedt 
of  scum.  Garnish  it  with  horseradish  and  walnut  pickle,  and  with  the  mell»  roe^aod 
liver.  Fried  smells  are  sometimes  added.  Oyster,  or  shrimp  and  anchovy  sauce,  actA- 
lops,  and  scolloped  oysters  are  sometimes  sent  up  with  it. 

4098.  Crimped  cod  may  be  either  boiled,  fried,  or  broiled. 

4029.  Bakta  Cod.— Open  and  clean  the  ileh  well,  and  pvt  in  fhe  inaide  a  alnCaf  nade  tt  tmhimmem  ai  beaf 
■oat,  aome  chopped  panley  and  eweet  heiba,  an  egg,  and  papper  and  aalt,  nntiiier  and  gmCed  laaon  peaL 
Saw  up  the  fish  when  stumd,  encloae  it  in  a  buttered  paper,  and  pal  it  in  a  dish  into  the  oven ;  bast*  it  oec» 
aionally,  while  baking,  with  nwlted  bvtte». 

40a0.  Sailed  cod  must  be  well  soaked  in  cold  water  for  one  or  two  nights  befOM  it  is  uaad;  aaeb  dar  takag 
it  from  the  water  and  paUing  it  into  a  oold  (riJaoe.  The  Dnygerbaok  ood  aie  rsskoBed  the  faaat.  They  eat 
into  luge  flakes,  and  are  not  strinsy,  like  the  north  country  cud,  which  hava  been  longer  salted.  Salted  ood 
must  be  pat  into  a  kettle  with  oold  water,  and  simmefad,  not  boiled.  If  the  watn  boiJa,  the  flsk  will  ba  hard 
and  thready.  It  is  served  with  egg  sauce,  paconips,  or  nashad  poiaftoas,  and  gavnialvd  wills  hard-boiled  e^fs 
ant  in  qoarters. 

4931.  Cod  Sounds,  boiled. — Soak  them  in  warm  water  half  an  hoQr»  then  scrape  and 
dean ;  and  if  to  be  dressed  white,^oU  them  in  milk  and  water :  when  tender,  serve 
them  in  a  napkin  with  egg  sauce.  The  salt  mast  not  be  much  soaked  oat,  nnlesa  lor  a 
fricassee. 

4932.  Cod  Sounds,  hroiled. — Scald  them  in  hot  water,  and  rub  them  well  with  salt  ^ 
pull  off  the  dirty  skin,  and  put  them  to  simmer  till  tender ;  then  take  them  oat,  flour  and 
broil  them.  While  this  is  being  done,  season  a  little  brown  gravy  with  pepper,  salt,  a 
t8a«spoonfal  of  soy,  and  a  little  mustard.  Give  it  a  boil  with  a  bit  of  flour  and  butter, 
and  pour  it  over  the  sounds. 

4933.  Boiled  Haddocks.— ^i  them  into  cold  water  with  some  salt  in  it  When  the 
water  begins  to  boil  draw  them  away  from  the  fire,  and  allow  them  to  siaaner  for  ten 
minutes.  Strain  them  well  from  the  water,  and  serve  with  anchovy  sauce.  Garnish 
with  horseradish  and  lemon. 

4934.  Fried  Haddock. — Skin  the  fish,  and  cover  it  with  egg  and  bread  cninbs  season- 
ed with  salt  and  pepper.    The  pan  should  be  moderately  hot,  with  boiling  lard  or  butter. 

4035.  Baked  Haddock.— Till  a  haddock  with  a  stafing  of  baoon,  beef  suet,  sweat  herbs  ahmped  fine,  bread 
crambe,  and  an  egg  to  bind  these  ingredients  together.  Chopped  ojstan  and  a  teaspoonftil  or  aadiovy  catsap 
will  improve  the  staffing.    Sew  up  the  fish,  ooser  it  with  bits  of  buttev,  and  baka  it  liar  half  an  hoar. 

40M.  Whitings  ars  often  aaed,  whan  fried,  as  a  garnish  to  salmon  and  ood,  and  an  Iksa  afciaaed,  onrlad. 
with  the  tail  entering  the  mouth,  and  fried  in  lard  or  butter,  ff  they  fonn  a  dish  by  thtiaaslies^  thej  mn 
served  with  shrimp  sauce  or  anchory  essence  in  mahad  batter. 

4937.  Soles,  boiled. — ^The  largest  soles  are  usuallv  chosen  for  boiling.  After  they  are 
well  cleaned,  rub  them  over  with  lemon  juice,  and  set  them  in  cold  salt  and  water  on 
the  fire.  When  they  begin  to  boil,  let  the  water  be  scummed,  then  simmer  them  only, 
from  ten  to  fifleen  minutes,  according  to  their  size.  Fish  should  be  boiled  till  the  meat 
separates  readily  from  the  bone,  and  has  lost  all  appearance  of  redness.  An  error  equal- 
ly to  be  avoided  is  over-boiling  fish.  If  over-boiled,  a  sole  cuts  wocdly,  and  baa,  in  fact, 
lost  all  its  flavour.    Serve  it  with  anchovy  sauce,  and  garnish  with  parsley. 

4938.  Fried  Soles.-^There  is  a  considerable  art  in  frsring  fish  properly.  The  great 
secret  consists  in  employing  suflteient  lard  or  oil,  and  also  in  not  exposing  the  pan  to  a 
too  fierce  fire,  which  turns  the  lard  brown  or  black.  Frying  ik  best  conducted  over  char- 
coal. Before  the  soles  are  fried,  beat  up  two  eggs  with  a  little  salt ;  and  when  well 
mixed,  rub  some  of  this  over  them,  and  sift  on  them  some  bread  crumbs.  Fry  them  tiD 
they  acquire  a  bright  brown.  When  ncilea  are  very  large  and  thick,  it  is  better  to  divide 
them  int»  two  or  three  portions,  or  score  them  down  to  the  bone.  Proceed  in  the  same 
manner  to  fry  whitings  (which  must  be  previously  skinned),  and  also  flounders,  smelts, 
6uc. 

4030.  Broiled  Selee. — They  must  be  preTiously  marinated,  or  soaked  In  salad  oil,  with  aoae  salt  aad  pepper, 
and  then  broiled  orer  a  clear  fire.  When  dreased  thus,  they  ahoald  be  served  with  andiovy  sawoa,  ymtxk  is 
pnoaTBd  in  the  foUowingmannar : 

4040.  Slewed  Se/M.--Take  the  fillats  of  soles  (the  flashy  parts  on  both  sides  of  the  fish  renwred  aia  a» 
named),  rub  them  over  with  beaten  egg,  and  strew  on  them,  finely  chopped,  aad  mixed  togelhar,  panla|v 
eschalot,  a  little  thyme,  and  button  nniahrooms.  When  corered  with  ttiese,  roll  the  flUets  locnd,  sad  lelaa 
them  in  that  position  with  a  piece  of  thread.  Pry  them  of  a  hght  biowa ;  ^ain  the  fat  from  thea^  aad  heap 
them  hot.  The  sauce  should  consist  of  the  yolks  of  two  boiled  eggs,  pounded  with  a  little  batter  aad  floor; 
dissolve  this  in  real  consonund  over  a  gentle  fire,  and  when  of  a  proper  consistence,  add  some  oaTice,  lea— 
juice,  and  Cayenne  pepper.    Pour  this  sauce  into  the  dish,  and  arrange  the  fried  fillets. 

4941.  John  Dory. — ^This  fish  is  best  boiled  and  served  with  lobster  or  shrimp  saaoe ; 
but  if  brought  from  a  distance,  and  rather  stale,  it  should  then  be  marinated  in  oil,  salt, 
and  pepper,  and  jafterward  broiled ;  it  then  requires  Dutch,  or  Quin*s  sauce,  with  melted 
butter. 

4043.  Crimped  skate  is  to  be  boiled  in  salt  and  water,  to  which  aome  vinegar  may  be 
a^ted.  When  the  pieces  are  of  unequal  size,  the  thicker  may  be  put  in  before  ibm 
others,  that  they  may  be  done  together,    ^urimp  sauce  is  ^e  nsnai  appendafft. 
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IMS.  Sl(tfe,  /rt«i2. — ^Divide  pieces  of  skate  in  fiUets,  and  dry  them  on  a  dean  cioUi ; 
^at  the  yolk  and  white  of  an  egg  thoronghiy  together,  and  dip  the  pieces  offish  into  it, 
and  then  into  fine  bread  crumbs.  Fiy  them  in  hot  lard  or  oil  till  delicately  brown  ;  lay 
(hem  Co  drain  on  a  sieve ;  garmish  with  ensp  parsley ;  serre  with  caper  sauce,  with  an 
anchovy  in  it. 

4944.  Saiman  mwsft  be  boiled  with  the  same  precaution  as  directed  for  turbot.  On 
account  of  its  thidcness,  it  is  more  equally  dressed  when  spli^  «r  cut  into  moderately- 
eized  pieces.  When  boiled,  it  is  accoii4>aiied  with  lobster  or  shrimp  sauce.  Put  somt^ 
aalt  into  the  water ;  when  it  boia,  take  off  the  scorn ;  boil  it  veiy  gently.  Salmon  re- 
quires almost  as  much  boiliug  as  meat,  vIl,  a  quarter  of  an  hour  to  a  pound  of  fish ;  but 
the  thkknus  must  be  considered. 

4945.  StUmenf  h^oiici. — Cut  slices  «f  salmon  an  inch  and  a  half  thick ;  mvinatethem 
m  oil,  and  hame  a  dear  fire,  and  the  gridiron  rubbed  over  with  lard.  Turn  the  salmon 
^n  both  sides,  as  in  broiling  meat 

4940.  Fried  tmbmm  may  %e  aaften  wMt  a  aaaea  eompoaad  of  iaalf-efaoraad  aaobalola,  cataup,  aad  nnagar, 
liighly  aeaaoned  wkk  Cayaaaa.    To  tibeta,  fried  smelta,  wkea  in  aeasoa,  nnrni  aa  alagaat  ganiah. 

4947.  MtLckerel  may  be  plain  boiled,  but  caution  must  be  used  that  they  do  not  boil  too 
violently,  as  they  are  easily  broken  ;  when  the  roes  are  very  laiige,  e^ecially  the  hard, 
they  wiU  frequency  be  underdone  when  the  fish  are  suiSciently :  a  sinall  aperture  made 
in  the  beUy,  with  slow  boiling,  wfli  remedy  this  inequality.  They  are  served  up  with 
parsley  and  fennel  sauce.  This  is  best  prepared  by  washing  these  herbs  well,  and  chop- 
ping them  unboiled,  when  they  are  to  be  added  to  the  butter  while  melting,  and  allowed 
Co  simmer  for  a  couple  of  minutes.  In  this  manner  the  sauce  will  be  strongly  impreg- 
nated with  the  flavour  of  the  herbs,  and  also  come  up  beautifuUy  green. 

4949.  Mackerel,  broiled. — The  fish  shouM  be  split  down  the  bac^  aad  a  little  sahid  oil 
1)0  laid  on  the  inner  surface  with  a  feather,  to  prevent  it  sticking  to  the  gridiron,  and  to 
retain  the  salt  and  pepper  with  which  it  must  be  seasoned.    Serve  with  parsley  and  fen 
fiel  sauce,  or  witti  boiled  green  gooseberries.    The  acid  flavour  is  given  sometimes  by 
the  juice  of  lemon  squeezed  on  the  fish  at  table. 

4949.  FiUctt  ef  Mackerel,  fried. — ^Take  the  fillets  of  four  mackerel,  remove  the  skin, 
dip  them  in  beaten  egg,  strew  on  them  some  chopped  parsley  and  lennel,  and  afterward 
«ome  bread  «ri«b8 ;  fry  them.  For  the  sauce,  pound  the  soft  roes  with  some  thick 
«ream,  which  afterward  pass  through  a  tamis.  Melt  some  butter  with  a  little  flour  and 
eome  veal  consemm^  stir  in  the  strained  roe  and  cream,  season  with  salt  and  Cayenne, 
and  then  add  seme  catsup,  or  a  litUe  eavice  and  lemon  juice,  and  while  hot  pour  it  over 
the  fillets. 

4950.  Other  Way*  ef  irtHum  Matktreh^Whui  BMckaral  «ra  abundant,  chooaa  a  doaaa  wHk  aoft  roes, 
trhioii  take  oat  and  praaefra.  Sic  of  flw  fiah  may  be  boiled  ia  aa  loada  water  aa  will  cover  tbem,  putting-  in 
Boaia  allapioa,  a  bay-Waft  wkola  pepper  and  aalt :  when  done,  take  them  ont  and  plaaa  tKem  regularly  in  a 
deep  dish.  Add  a  capful  of  etroag  vuegar  to  Che  liquor  m  which  they  have  been  boiled,  and,  whue  hot,  iMur 
it  ovar  thenu  They  an  to  ba  eaten  cola,  aa  pickled  aalmon.  The  other  six  may  ba  nearly  apUt  on  the  inside. 
Coniiriva  to  kaap  the  sidea  aztandad  by  a  spUater  «f  wood,  and  when  sprinkled  with  salt  and  pepper,  let  them 
tianfr  a  day  in  the  ana ;  vftararard  remeve  them  into  the  ahade.  In  this  state,  when  bmshed  over  with  a  little 
aalad  oil,  thay  m^  be  braiied  aad  eaten  with  caper  eanca.  Ttte  raaerred  aoft  roea  will  aiake  patties  in  the 
following  manner:  Pound  them  with  a  fourth  part  of  their  wiaight  of  butter,  and  add  sufficient  cream  to  give 
<hem  a  pnper  oanaiatanoe  ;  aeaaon  thia  well  with  aak,  black  and  Cayenne  pepper ;  diatcibaie  it  into  the  patties, 
and  giadaaily  bake  ihem. 

49SL  Red  muUet  are  not  to  be  enq^tied,  but  braiied  as  fresh  as  possible  ia  buttered 

paper,  and  served  veiy  hot.    There  is  but  one  sauce  for  them,  and  this  is  made  at  table 

by  mashing  the  liver  on  your  plate  with  some  oiled  butter,  likewise  very  hot,  Cayenne 

pepper,  and  the  squeeze  of  a  lemon. 

4962.  Herrings  must  be  perfectly  fresh ;  the  soft  roes  are  estoemed  most  delicate. 
They  are  to  be  broiled,  and  sent  to  table  as  hot  as  possible.  Their  sauce  is  melted  but- 
ter, incorporated  with  mustard,  salt,  and  pepper.  In  order  to  eat  them  properly,  cut 
off  the  head  and  tail,  pinch  the  middle,  and  at  the  head  part  draw  out  the  bones. 

SoBsscT.  It, — Freek-water  Fiek, 

4963.  Trout. — ^The  sooner  a  trout  is  dnessed  after  it  is  caught  the  better ;  its  firmness 
is  improved  by  crimping.  A  large  trout  should  be  boiled  in  salt  and  water,  but  not  with 
vinegar,  which  would  destroy  the  colour.  It  is  served  with  lobster  sauce.  Small  trout 
are  better  ^ot^hut  served  with  the  same  sauce  as  the  boiled.  When  trout  have  been 
kept  lor  a  day  or  two,  they  are  exoettent  if  marinated,  broiled,  and  eaten  with  Duteh  or 
Quin's  sauce. 

4954.  EeU. — The  river  ed  is  always  to  be  selected,  as  those  taken  from  ponds  are 
muddy,  and  possess  a  disagreeable  taste.  They  may  be  simply  boiled,  either  whole  or 
crimped,  and  eaten  with  parsley  and  butter  sauce.  Another  method  is,  by  placing  them 
to  the  fire  on  a  steel  wire,  or  fine  spit,  usually  called  4pitckcoeked  (a  term  evidently  cor- 
rupted from  apit-oooked).  With  large  eels,  which  always  abound  with  oil,  this  is  the 
preferable  method,  as  the  ofl  is  drained  out  by  the  fire.  When  done  in  this  manner,  they 
may  be  served  with  catsup,  anchovy,  caper,  Dutch,  or  Quin's  sauces.  Eels  are  also 
fined,  when  they  are  to  be  lUpped  in  beaten  egg,  and  covered  with  crumbs  of  bread  and 
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chopped  sweet  herbs.    These  may  be  eaten  with  any  of  the  aboTe-^nentioned 

bat  capers,  coarsely  chopped  and  serred  in  some  of  their  own  vinegar,  without  butter,  m 

the  roost  appropriate  sauce. 

4955.  MatelotU  of  Eels. — ^To  prepare  this  dish  properlyr  let  the  pieces  of  eel  intended 
for  the  matelotte  be  apitchcocked  till  three  parts  done.  In  the  mean  time,  prepare  the 
following  sauce :  beat  a  couple  of  anchovies  in  a  mortar  with  the  yolks  of  two  boiled 
eggs>  a  little  grated  lemon  .peel,  half  a  tea-spoonfal  of  minced  eschalot,  and  two  tea- 
spoonfuls  of  chopped  mushrooms ;  moisten  this  with  veal  stock,  or  consomme,  till  the 
mixture  acquires  the  tbieknese  of  eream.  Put  this  in  the  stew-pan,  with  sufficient  ad. 
(litional  stock  to  cover  the  eels,  which  are  to  be  gently  stewed  till  done.  At  the  bottom 
of  the  dish  lay  pieces  of  fried  bread,  moistened  with  lemon  juice  v  add  to  the  sauce  suf- 
ficient Cayenne  pepper  and  salt,  a  glass  of  port  wine,  and  a  table-spoonful  of  Quin's 
sauce ;  pour  this  over  the  fish.    N.B. — If  any  oily  matter  extracted  from  the  eels  should 

,  float  on  the  surface  of  the  sauce,  let  it  be  carefully  skknmed.  For  ordinary  occasions,, 
eels  may  be  stewed  with  less  trouble  afid  expense  by  boiling  them  in  little  water  tfll 
three  parts  done,  and  employing  this  liquor  as  the  basis  of  the  sauce ;  to  which  may  be 
added  some  chopped. parley  and  minced  eschalot,  a  table-spoonful  of  reduced  catsup, 
sufficient  pepper  and  salt,  with  some  thickening  of  flour  and  butter. 

4956.  Collared  Eels. — After  large  eels  are  skinned^  take  out  the  bones ;  season  them 
en  the  inside  with  salt  and  spices,  and  strew  over  them  parsley,  eschalot,  and  lemon  peeU 
finely  chopped ;  then  roll  them  up,  apd  bind  them  tightly  with  some  tape.  Stew  them 
till  sufficiently  done  in  veal  broth ;  aAerward  reduce  the  broth,  add  some  isinglass,  tw» 
table-spoonfids  of  white  wine,  and  the  same  quantity  of  vinegar,  with  a  little  Cayenne 
pepper.  When  the  isinglaae  has  dissolved,  skim  the  liquor  free  from  all  fat,  and  clear 
h  with  an  egg ;  pass  it  hot  tnrough  a  strainer^  and,,  when  cold,  it  will  be  a  savoury  jelly. 
Remove  the  tapes  from  the  eels,  and  serve  them  up,  surrounded  and  covcrod  with  the 
Jelly  broken  into  pieees. 

^57.  Pike  may  be  plainly  boiled,  or  cut  into  junks,  marinated,  and  fried.  They  may 
be  eaten  with  any  sauce. 

4966.  An  exceJUnt  Mdhod  o/[  todeing  ikemi-^Ttk^  two  pikes,  weighing  from  six  to  eight  pounds-  ee^h ;  after 
they  are  scaled  and  emptied,  dissect  oat  the  flesh  and  bone,  leaving  the  head  snd  tail  attached  to  tBe  skin ; 
pick  off  the  flesh  from  tne  bodies  of  both,  avoiding  all  the  small,  forked  bones,  which  in  this  fish  ar»  very  nn 
merous.  When  tiiiis  is  done,  beat  the  separated  flesh  in  a  mortar,  with  three  anchories,  the  jnUu  of  foot  egga^ 
Mid  a  pound  of  batter;  mix  in  a  good  qnantity  of  chopped  parsley,  soBoe  few  sweet  herbs,  mineed  eschalots, 
black  pepper,  and  siJt,  and  form  the  whole  into  a  mass,  with  suflScient  white  and  Tolk  of  eeg.  Intr^dace  this 
into  the  skin  of  one  of  the  pikes,  and  sew  it  up  nestly.  Prick  the  skinin  a  few  plaeee  with  a  sharp  fork,  and 
roast  it  till  done  before  a  brisk  6n ;  it  will  reqoire  nearly  an  hovr.  Pat  int»>the  drippMV'pao  a  pint  or  piet 
and  half  of  cider,  with  which  it  is  to  be  freqaently  basted,  and  the  remainder  of  this  will  be  the  proper  aatioa 
for  the  fish,  with  a  little  Cayenne. 

4959i  Perth. — Like  all  finesh-water  fish,  perch  may  be  simply  boilbd  and  fried.  T&ey  are.  however,  moat 
esteemed  when  dressed  as  water-touchjf.  Where  perch  are  abundant,  pick  oat  the  smallest  fiah,  and  wbew 
thoy  are  cleaned,  cut  them  into  pieces,  and  boil  them  slowly  with  some  parsley  roots,  whole  pepper,  and  salt, 
until  you  obtain  a  strong  broth.  Strain  this  through  fine  muslin,  pick  out  the  penley  roots,  slice  them,  aaid 
Datum  them  to  the  strained  liqaor,  in  which  the  larger  perch,  prevtoasly  crimped^  are  to  be  boiled.  Towards 
the  end  of  the  process  introduce  a  few  bunches  of  parsley  that  have  been  scalded  in  salt  and  water  to  preserrs 
their  green  colour.  They  require  no  sauce,  the  broth  being,  with  the  addition  of  some  salt  and  pepper  at 
table,  fully  sufficient.    Serve  them  in  a  deep  dish,  and  send  up  with  them  dices  of  brown  bread  and  batter. 

4960.  Fhwtders  are  prepared  in  the  same  manner  as  water-souchy. 

4061.  Ceurp. — Carp,  though  occasionally  simply  boiled  and  served  with  a  savce  of  aachovy,  panle v,  aad 
butter,  is  considered  to  be  a  fish  requiring  stewing  in  rich  gravy  to  make  it  worthy  of  a  place  en  the  table.  It 
must  be  first  carefully  cleansed  through  a  smaU  opening  made  in  like  beU^  without  damaging  the  scalea. 
The  gills  are  then  tasen  out,  the  tongoe  kept  in  its  place.  Place  the  earp  in  a  kettle  that  w)lf  jost  hold  it, 
and  sprinkle  it  with  hot,  ted. vinegar,  to  give  it  a  blue  colour.  Fry  with  butter,  and  till  brown,  two  or  thre* 
carrots,  two  onions,  and  some  parsley ;  to  these  add  a  bottle  of  port  and  half  as  much  water.  Tie  up  a  bont^ 
of  parsley,  a  bay- leaf,  a  sprig  of  thyme,  and  some  basil.  Stow  all  together  ibr  an.  hoar ;  strain  off  ths  gravy^ 
dish  the  carp  on  a  napkin,  and  serve  it  with  aaahovy  sauce.. 

4062.  Tench  may  be  cooked  in  the  same  way. 

SvBSEGT.  3.^Shell-/isk. 

4963.  Lobsters. — ^Fill  a  fish-kettle  with  salt  and  water,  the  proportion  of  salt  being  » 
table-spoonful  to  a  quart  of  water ;  when  boiling  hot,,  put  in  the  lobster,  and,  accordtag 
to  its  siae,  boil  it  briskly  from  half  an  hour  to  an  hour.  When  it  is  done,  wipe  off  the 
scum  from  the  shell,  and  rub  over  it  a  little  butter  or  sweet  oil.  When  cold,  break  off 
the  claws,  and  crack  the  shell  in  each  joint,,  but  do  not  shatter  the  meat ;  split  the  ink 
down  the  middle ;  set  the  body  upright  in  the  dish,  and  pl^ce  around  it  the  claws  andtaiK 

4d64.  Cray-fish  are  boiled  in  the  same  manner. 

4065.  Broiied  LoMer. — When  boiled,  split  the  tail  and  chfne ;  crack  the  claws,  pepper  and  salt  them ;  take 
the  body  out  of  the  shell,  and  clear  the  head  of  the  part  called  the  lady.  Replace  the  body  within  the  iheC, 
then,  with  the  daws  and  tail,  put  them  on  the  gridiron ;  while  bniling,  baste  Ihcm  with  battel^  and  serve 
them  with  melted  butter  in  a  tureen. 

4066.  Lobster  Curry, — ^Put  the  meat  of  two  lobsters  into  a  stew-pan  with  a  blade  of  mace,  four  apoonfub  ef 
veal  grxrjt  and  four  of  cream :  rub  together  venr  smoothly  two  tea-spoonfuls  of  curry  powdei^  one  of  flour, 
and  one  ounce  of  batter ;  add  these,  with  some  salt,  to  the  lobstov,  and  simmer  th»whole  together  for  an  hew ; 
stir  gently  into  the  gravy  the  juice  of  half  a  lemon,  and  serve  it. 

4067.  labeter  .Sa2ai.— Make  a  salad  of  two  or  three  well-washed  lettooes,  cutting  away  the  stalks,  mat 
shredding  the  leaves  moderately.  Slice  some  boiled  red  beet-niot  and  one  good'sized  eucumber ;  wash.  aaA 
cat  in  long  shreds,  four  anchovies ;  add  to  these  some  Urragoa  and  chervil,  chopped  fine.  Make  a  salad 
tare  of  the  yolk  of  an  eg^  (boiled  for  tea  muuiAei-  thrown  into  cold  water^aaa  mbbad  wiUi  a  wood«a 
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;  of  crtun,  one  of  swMt  Flonnee  dl«  a  teap«p<nofal  of  nade  mnstard,  a  little 
lenr.    Put  thia  mtztiire  into  tba  nlad  bowl,  and  lay  the  lettuce  upon  it  (noi 
mixed  with  it)  m  the  centre,  and  the  meat  of  the  lobeter  and  the  other  ingredienta  around  it,  according  tc 
fuuay ;  and,  to  omaaent  the  whole,  nib  through  a  eieve  eome  of  the  red  apawn  orer  it. 

4968.  Shrimps. — Shrimps,  in  the  first  instance,  are  always  boiled  for  ten  minutes  in 
salt  and  water,  into  which  they  are  not  put  until  it  is  boiling. 

49M.  Stewed  SSirimpe  or  Pmnw. — When  the  ahrimpe  are  boiled,  remove  the  ahelle,  and  pnt  them  into  a 
meat  gnyj  with  a  email  pieoe  of  batter,  a  tea-epoonfal  of  flour,  and  a  aeaaoning  of  natmeg,  nit,  and  pepper. 
In  thia  aimmer  them  for  three  or  four  miautea,  and  aenre  them  with  email  biead  aippeta.  If  a  white  diah  be 
preferred,  cream  moat  be  need  inatead  of  grarj. 

4970.  To  boil  Crabs. — Boil  them  the  same  way  a  slobsters,  which  see.  When  cold, 
crack  and  empty  the  shell,  in  the  largest  of  which  mix  some  vinegar,  salt,  white  pepper, 
and  Cayenne ;  put  the  meat  to  it  and  mix  altogether.  Some  add  a  very  little  sweet  oil ; 
but  crab,  being  of  itself  rich,  scarcely  requires  it. 

4971.  Hoi  Crab. — The  great  ahell  muat  be  lefk  whole  for  the  meat  to  be  aenred  in  it  Chop  and  fry  aome 
jNiraley,  mnahrooma.  or  trafllea,  and  a  email  portion  of  yonng  onion ;  mix  theae  with  the  meat,  and  nil  the 
ahell  with  them  -,  aad  a  little  good  grary,  eome  lemon  juice  ;  anake  orer  the  aurface  aome  flour ;  brown  it  with 
a  aalamaader,  or  in  a  Dutch  of«n.    Olaxe  it,  and  aerve  it  very  hot 

4972.  Sicteed  Oysters. — ^Take  a  dozen  of  oysters ;  strain  the  liquor  flrom  them,  remove 
the  beards,  and  boil  them  and  liquor  together  to  form  the  stock  for  the  stew.  The 
liquor  must  then  be  strained  away  from  the  beards,  and,  being  thickened  with  cream, 
flour,  and  butter,  it  must  be  again  made  hot  over  the  fire,  the  cook  stirring  it  gently  the 
whole  of  the  time.  The  oysters  must  then  be  put  into  the  gravy,  and  gently  warmed 
(not  boiled)  for  ten  minutes.    This  dish  is  Often  served  with  veal  coUops. 

4973.  Scolloped  Oysters. — Take  from  a  dozen  oysters  the  beards,  and  boil  them  in  the 
liquor ;  which,  when  done,  strain,  and  reserve  to  moisten  with  it  the  bread  crumbs  on 
which  layers  of  the  oysters  are  placed,  either  in  an  earthen  dish  called  a  scollop,  or  in  a 
real  scolk)p-shelI.  In  laying  the  fish,  season  it  with  white  pepper  and  salt ;  fill  the  shells 
high,  and  in  the  form  of  cones,  and  brown  them  with  a  salamander,  or  in  a  Dutch  oven. 
As  soon  as  they  are  lightly  browned,  it  may  be  inferred  that  the  oysters  are  sufficiently 
cooked.    There  is  scarcely  any  fish  that  requires  so  little  cooking  as  the  oyster. 

4974.  Fried  Oysters. — Grate  some  bread,  and  season  it  with  white  pepper ;  dip  the 
oysters  in  the  crumbs,  and  have  a  light  batter  prepared  in  which  to  fry  them.  These 
form  a  pretty  garnish  to  white  fish. 

4975.  Oyster  Loaves. — Warm  oysters  in  their  own  liquor,  and  in  which  some  cream  is 
mixed,  thickened  with  flour  and  butter,  and  seasoned  with  nutmeg  and  salt.  Enclose 
the  oysters  in  rolls  made  by  pastry-cooks,  and  which  are  formed  of  a  very  light  and 
short  crus  . 

Sect.  IV.— 'Soupa. 

SuBSBCT.  1 — General  Observattons. 

4978.  Meai  souvs  and  gravies  have  one  basis,  formed  by  boiling  together  meat  and 
water ;  the  soluble  parts  of  the  former  uniting  with  the  water,  and  simmered  down  to 
a  certain  strength,  is  termed  **  stock.'*  When  this  is  obtained,  it  is  ready  to  be  em- 
ployed as  the  basis  of  any  meat  soup  or  gravy ;  and  the  soup  receives  its  name  accord- 
ing to  the  vegetables  employed,  or  of  the  ingredients  used  in  seasoning  it.  The  pro- 
portion of  meat  to  water  for  stock,  from  which  the  richest  soups  and  gravies  are  to  be 
made,  is  two  pounds  of  meai  to  a  quart  of  water.  For  more  ordinary  soups,  one  pound  to 
a  quart ;  for  weak  broths  and  meat  teas,  given  to  invalids,  a  quarter  of  a  pound  of  meat 
to  half  a  pint  of  water. 

The  strength  and  flavour  of  the  stock  may  be  increased  and  improved  by  the  addition 
of  all  trimmings  of  meat,  poultry,  and  game,  such  as  the  necks,  feet,  gizzards,  dec. 

4977.  Soups  of  meat  ahoold,  aa  much  aa  poaaible,  be  made  while  the  meat  ia  fresh;  in  meat  long  killed  the 
fibrea  become  atiffened,  and  the  juioea  of  the  fleah  dried  up ;  hence  the  greater  diffianlty  in  extracting  them 
In  oonnlry  placee,  in  which  marketa  occor  rarely  mnro  than  once  in  the  week,  freah'killea  meat  cannot  alwaya 
be  obtained.    In  anoh  caae,  a  cook  ahoald  fry  meat  intended  for  aoa|M  aa  aoon  aa  ahe  can  conveniently  do  ao 
after  it  ia  hroaght  into  Uie  honae ;  and  thia  ahoald  be  done  eapectally  in  warm  weather. 

4978.  When  it  is  possible,  soups  should  be  made  the  day  before  they  are  wanted.  A  sec- 
ond boiling,  if  the  soup  is  poor,  increases  its  strength  by  evaporating  the  excess  of 
water.  The  fat,  too,  is  more  readily  skimmed  off  when  soup  is  cold  than  when  hot ; 
and  the  fat  it  is  desirable  to  clear  off  completely,  as  it  renders  soup,  if  left  in  it,  too 
rich.  Flour  dredged  on  the  surface,  uniting  with  the  fat,  enables  the  cook  to  remove 
a  considejrable  part  of  it,  if  there  be  not  time  to  allow  it  to  coo).  But  if  the  soup  is  to 
be  clear  and  transparent,  there  is  a  danger  of  thickening  it,  though  slightly,  by  this  use 
of  flour.  Dr.  Kitchener  recommends,  in  the  *'  Cook's  Oracle,'*  another  mode  of  remo- 
ving the  warm  fat  from  soup :  that  of  dipping  a  tamis'  sieve  or  clean  cloth  in  cold  water, 
and  then  passing  the  soup  through  it.  The  cold  temperature  of  the  water  in  the  cloth 
coagulates  the  fat,  which  adheres  to  it,  but  allows  the  soup  to  pass  through.  After  this 
process,  the  soup  must  be  warmed  again  over  the  fire  before  it  is  served. 

Hard  or  fast  boiling  is,  in  making  soups,  to  be  carefully  avoided.    It  hardens  and  con 
tracts  the  fibres  of  the  meat,  so  that  it  cannot  yield  its  juices  to  the  water. 
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Gentle  hoUing  or  stewing  has  a  contrary  effisct ;  the  water  gradually  warming  the  meat, 
has  a  tendency  to  relax  its  fibres,  and  while  penetrating  into  the  meat,  extracts  fium  it 
and  carries  away  with  it  the  finest  of  its  flavours ;  and  if  the  pot  be  dosidy  covered,  this 
flavonr  does  not  escape  with  the  steam.  AU  soop  pots  should  be  closely  covered  while 
on  the  fire  ;  the  vap<mr  not  being  permitted  to  escape,  becomes  condensed,  and  r^nras 
to  the  soup,  whereby  less  water  is  required  to  keep  up  the  quantity  of  stoek  to  be  made, 
and,  consequently,  less  meat  to  keep  up  its  proper  strength.  Yet  still,  all  stock  should 
be  allowed  to  boil  up  in  the  first  instance,  because  the  ebullitions  send  up  to  the  surfece 
the  impurities  which  there  may  be  either  in  the  water  or  on  the  ingredients,  and  which 
should  be  carefully  scummed  ofl^.  When  these  cease  to  appear  on  the  surface,  the  boil- 
ing of  the  soup  should  be  moderated,  by  bringing  the  ketUe  ofiTfrom  the  strongest  beat 
of  the  fire,  and  placing  it  where  it  can  only  gently  simmer. 

Clear  soups  are  at  this  period  more  fashionable  than  those  that  are  thickened.  But 
whenever  the  thickened  soups  are  preferred,  it  is  only  requisite  to  incorporate  the  proper 
thickening  (see  "  Thickening")  with  the  clear  stdck. 

Seasoning  of  soups  with  spices  ^hoold  be  sparingly  done ;  generally  speaking,  Cayenne 
pepper  and  salt  are  the  chief  seasoning.  When  other  spices  are  to  be  added,  the  fol- 
lowing receipts  will  specify  the  kind  and  quantity  to  be  employed : 

S0B8BCT.  2. — Winter  Soups. 

4979.  Clear  brown  Slock. — Take  beef;  after  washing  it  well  and  cracking  the  bones  m 
two  or  three  places,  add  to  it  any  trimmings  of  meat,  poultry,  and  game,  and  cover  the 
whole  with  cold  water.  Set  the  pot  over  a  moderate  fire,  and  keep  stirring  the  meal 
from  the  bottom  as  the  water  begins  to  warm.  When  it  boils,  remove  the  scum  and 
throw  in  a  tea-cupful  of  cold  water,  to  make  more  scum  rise.  The  excellence  and  clear- 
ness of  the  soups  and  gravies  made  from  this  stock  will  depend  upon  its  clearness.  It 
must  be  as  limpid  as  water.  When  it  has  been  skimmed  completely,  add  one  carrot, 
two  turnips,  a  head  of  celery,  and  one  onion.  There  must  be  neither  sweet  herbs^  gar- 
lic, nor  spice  added.  Stock  must  not  have  any  flavour  given  to  it,  which  might  inter- 
fere with  its  general  uses  :  in  forming  soups  and  sauces  out  of  it,  any  requir^  flavour 
may  be  then  added.  Now  cover  the  pot  closely y  and  set  it  by  the  fire  to  siuuner  gently 
for  four  or  five  hours ;  strain  it  through  a  hair  sieve,  or  tamis,  into  a  clean  earthen  pan» 
and  set  it  in  a  very  cool  place.  The  meat  thus  stewed  will  be  found  still  sapid  and  nu- 
tritious, capable  of  being  converted  into  a  savoury  dish  ;  or  it  may  be  potted,  or  again 
put  into  water  and  boiled  four  or  five  hours  more  to  yield  a  second  stock. 

4980.  Second  Stock,  or  Consomme  (see  "  French  Cookery'^). — ^This  is  a  more  conoentra 
ted  stock  than  that  described  in  the  preceding  receipt.  Prepare  it  thus :  Lay  at  the  bot- 
tom of  a  stew-pan  slices  of  ham  or  bacon,  over  these  a  layer  of  sliced  beef;  or,  if  to  be 
drawn  white,  slices  of  veal  instead  of  beef ;  to  these  add  some  parsley  and  green  onions^ 
with  trimmings  of  poultry  and  game,  and  moisten  the  whole  with  a  little  of  the  first 
stock.  Put  the  stew-pan  over  a  slow  fire,  care  being  necessary  to  keep  the  stock  from 
burning  or  from  acquiring  a  high  colour.  When  warm,  score  the  meat  with  a  knife  to 
let  out  the  gravy,  and  fill  up  the  pan  with  first  stock.  Simmer  the  whole  for  three  hours, 
keeping  on  the  cover,  except  when  it  is  requisite  to  take  off  the  scum  and  fat.  While 
hot,  strain  it  into  a  dean  earthen  pan,  and  set  it  in  a  cool  place. 

By  longer  simmering  this  stock  may  be  converted  into  glaze. 

4981.  Thickening  for  brown  Gravy  Soups. — Materials  for  thickening  soups  may  be 
either  breads  bread-raspings,  isinglass,  potatoes,  pease,  carrots,  flour,  or  barley.  Whichever 
is  employed  must  be  simmered  gently  with  the  soup  until  incorporated  with  it.  The 
whole  should  be  afterward  passed  through  a  sieve  to  remove  any  lumps  of  the  thicken* 
ing  ingredient. 

A  thickening  which  may  be  kept  for  a  fortnight,  or  even  more  in  cold  weather,  may  be 
made  by  boiling  half  a  pound  of  clarified  butter  with  as  much  fine  flour  mixed  in  it  as 
will  make  it  of  the  consistency  of  a  flour  and  water  paste.  The  boiling  of  these  together 
must  be  continued  until  the  mixture  becomes*  of  a  gold  colour ;  then  it  most  be  poured 
into  a  clean  earthen  pan,  and  put  into  a  cool  place.  If  this  be  boUed  over  a  very  quick 
fire  it  may  acquire  a  burned  taste,  which  would  spoil  its  flavour,  as  well  as  that  of  soups 
thickened  with  it. 

4982.  To  clarify  Stock. — If  the  soups  and  gravies  to  be  formed  out  of  stock  are  to  be 
clear  and  transparent,  it  should  flrst  be  clarified.  For  this  purpose,  two  eggs,  the  shells, 
whitest  and  yolks  together,  must  be  pounded,  and  then  added  to  the  soup  to  be  boiled  in 
it  for  about  ten  minutes.  The  whole  must  then  be  poured  through  a  tamis,*  or  a  fine 
sieve.  Two  eggs  will  clear  three  quarts  of  soup.  It  is  to  be  observed  that  Pr.  Kitch- 
ener considers  this  mode  of  clearing  soups  as  less  effectual  than  that  of  carefully  scqb^ 
ming  them  when  boiling,  as  reconunended  above. 

For  portable  soupSf  see  Book  X.,  **  Preservation  of  Food.'' 
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4983.  Ox-^hiek  Soup.-^BreBk  the  bones  and  wash  the  cheek  thoroughly ;  put  it  into 
a  large  stew-pan  with  two  ounces  of  butter  at  the  bottom ;  let  the  fleshy  part  of  the 
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fUeek  be  downward ;  add  half  a  pound  of  lean  ham  eat  in  thin  sliees,  four  heads  of  cel- 
ery, three  large  onions,  two  carrots,  one  parsnip  (all  sliced  and  cut  small),  three  blades 
of  mace.  Put  the  stew-pan  over  a  moderate  fire  for  a  quarter  of  an  hour ;  then  put  in 
four  quarts  of  warm  water»  and  let  it  simmer  till  reduced  to  two ;  take  out  the  head  and 
strain  off  the  soup  clear  from  the  Tegetables,  and  use  a  little  browning  to  improve  the 
colour ;  add  the  white  part  of  a  head  of  celery  cut  small  and  previously  boiled  ;  scald 
two  ounces  of  vermicelli,  put  it  to  the  eoup,  and  boQ  all  together  for  ten  minutes ;  pour  it 
into  the  toreen  over  a  French  roll,  and  serve  it. 

498i.  Ox'tail  Soup. — Divide  two  ox  tails  into  separate  joints,  and  lay  them  to  soak  in 
warm  water  to  extract  the  blood ;  then  put  them  on  to  stew  gently  in  a  quart  of  water 
and  a  pint  of  beef  stock ;  when  they  begin  to  boil,  remove  the  scum  and  introduce  the 
vegetables,  which  are  to  consist  of  four  moderately  sized  onions,  in  one  of  which  stick 
half  a  dozen  cloves  and  a  few  corns  of  black  pepper,  two  turnips,  and  a  large  carrot 
sliced,  a  head  of  celery,  sweet  herbs,  a  bunch  of  parsley,  and  a  piece  of  lemon  peel.  Let 
all  these  stew  together  until  the  tails  are  sufficiently  tender,  when  they  are  to  be  picked 
out  and  reserved.  To  the  remaining  liquor  and  Tegetables  add  two  quarts  of  beef  stock, 
and  let  them  continue  to  simmer  about  an  hour ;  then  strain  the  soap  and  remove  all 
fat ;  now  put  in  the  tails,  and  boil  gently  for  twenty  minutes ;  a  little  before  you  remove 
it  from  the  fire,  add  a  wine-glassful  of  port  wine  and  one  of  catsup,  with  salt  and  Cay- 
enne pepper.  N.  B. — ^Always  rather  onder^season  soups,  as  additional  salt  and  Cayenne 
may  be  added  at  table,  if  required. 

4985.  MuUa^aiaumy  Soup. — It  is  best  prepared  by  stewing  down  (or  the  stock  a  couple 
of  old  fowls  with  vegetables,  estimating  one  fowl  to  each  quart  of  soup.  When  these 
haTe  been  sufficiently  boiled,  strain  oflfthe  liquor,  and  have  ready  prepared  a  young  and 
tender  fowl  cut  into  convenient  pieces  in  the  same  manner  as  giblets  are  divided ;  thick- 
en the  soup  with  butter,  flour,  curry  powder,  and  the  livers  of  the  fowls  previously  .par- 
boiled and  well  beat  together  in  a  mortar;  then  put  in  the  pieces  of  fowl,  and  let  it  sim- 
mer abont  an  hour ;  season  as  usual. 

4986.  Mock  Turtle  Soup. — When  you  receive  the  calfs  head,  detach  the  scalp  and 
separate  the  tongue ;  wash  the  latter  in  cold  water,  and  then  in  warm,  to  draw  out  the 
blood ;  put  these  into  a  stew-pan  with  two  quarts  of  water  and  a  little  salt ;  let  it  sim- 
mer gently,  removing  the  scum,  and  peeling  the  tongue  at  the  conTenient  opportunity ; 
let  them  boil  until  tender ;  in  the  mean  time,  divide  the  head  and  take  out  the  brains 
(which  may  be  employed  for  a  side  dish) ;  wash  the  head  well,  and  lay  it  in  warm  water 
to  soak  out  the  blood.  Crack  the  bones  of  the  head  and  jaws,  that  they  may  lie  in  a 
smaller  compass,  and  oleanse  the  bones  of  the  nose.  Have  ready  another  stew-pan 
lined  at  the  bottom  with  slices  of  fat  ham  or  bacon ;  put  in  the  head,  together  with  the 
vegetables,  consisting  of  sliced  turnips  and  onions,  one  of  them  whole,  stuck  with  a  few 
corns  of  pepper  and  four  cloves,  the  white  part  of  two  leeks,  two  table-spoonflils  of  chop- 
ped mushrooms,  a  bunch  of  sweet  herbs,  the  rind  of  half  a  lemon,  and  a  little  salt ;  moist- 
3n  with  some  veal  stock,  and  set  it  on  the  fire  to  heat  gently.  When  the  scalp  and 
tongue  in  the  other  stew-pan  are  sufficiently  done,  take  them  out  and  divide  them  into 
convenient  pieces ;  add  the  liquor  in  which  they  have  been  boiled  to  the  head  and  vege- 
tables, and  let  them  simmer  for  two  hours.  Prepare  the  forcemeat  balls  in  the  follow- 
ing manner :  Pound  some  lean  veal  in  a  mortar,  and  when  it  becomes  a  uniform  mass, 
add  crumb  of  bread,  a  little  minced  eschalot,  chopped  parsley,  and  mushroom  powder, 
the  yolks  of  two  eggs  boiled  hard,  Cayenne  pepper,  and  salt ;  beat  these  with  the  yolks 
of  two  raw  eggs  and  sufikient  flour  to  form  a  paste  of  proper  consistence,  which  roll 
into  balls ;  boil  them  a  few  minutes  in  salt  and  water  to  harden.  When  the  head  and 
vegetables  have  stewed  the  prescribed  time,  strain  oflf  the  liquor  and  remove  all  fat. 
A&  veal  stock  si^oient  to  misJce  in  the  whole  three  quarts  of  liquor ;  thicken  with  but- 
ter and  flour,  put  in  the  divided  scalp,  tongue,  and  forcemeat  balls,  with  two  glasses  of 
sheny ;  let  it  simmer  for  half  an  hour,  and  a  little  before  you  remove  it  from  the  fire  sea- 
son with  salt,  Cayenne  pepper,  and  the  juice  of  a  lemon,  or  the  latter  may  be  added  at 
table.  Neither  this  nor  the  real  turtle  soup  can  be  classed  as  a  winter  soup  only.  It 
may  be  regarded,  however,  as  less  acceptable  in  the  warm  seasons  than  in  autumn  and 
winter.    (See  <*  Real  Turtle  Soup.'') 

4987.  GibUt  Soup. — Stew  in  two  quarts  of  water  three  sets  of  giblets  thoroughly 
cleansed,  with  some  sweet  herbs,  three  large  onions,  some  eschalots,  allspice,  pepper,  and 
salt ;  let  them  continue  on  the  fire  until  nearly  done,  then  pick  out  the  j^blets  and  divide 
them  into  pieces.  Let  the  liquor  in  which  they  have  been  stewed  boil  slowly  with  the 
vegetables  abont  an  hour  longer,  then  strain  it  and  remove  the  fat.  To  the  strained 
liquor  (which  will  be  abont  a  quart)  add  two  quarts  of  beef  stock,  put  in  the  giblets,  and 
let  the  whole  simmer  until  they  are  done ;  thicken  with  some  butter  and  flour,  and, 
lastly,  add  the  aeasoalng,  which  should  consist  of  Cayenne  pepper,  some  juice  of  lemon, 
and,  if  yon  approve  it,  a  gill  of  sherry.  Some  persons  introduce  balls  of  forcemeat,  but 
this  soup  is  eaflSksiently  rioh  without  them. 

4M6.  8€mp  Maign.-^Vnt  into  a  gillon  itow-paa  three  cnmoet  of  fnitter ;  let  it  Temein  orer  a  elow  fire  i 
«9^  laaltiof ,  eUoe  four  ovneee  of  ooioo ;  cat  la  enall  piecee  one  tamip,  one  carrot,  and  a  bead  of  oelerv ; 

6T 
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pat  them  into  a  ttew-pan,  eorer  it  cIom,  uid  let  tliejn  by  till  tliej  an  of  a  light  brown ;  this  will  Uk» 
twenty-five  minates.  Have  readj  in  a  eaaoe-pan  a  pint  of  pease,  with  foar  qnarts  of  water ;  when  the  raoca  in 
the  Btew-pen  are  quite  brown,  and  the  pease  come  to  a  boil,  put  the  pease  and  water  to  them,  set  it  on  the  fine, 
and  when  it  boils,  skim  it  and  put  in  a  crust  of  bread  about  as  big  ss  the  top  of  a  two-penny  loaf,  twent7<4iBar 
berries  of  allspice,  the  same  of  black  pepper,  and  two  blades  of  mace ;  oorer  it  dose,  let  it  simmer  gestlj  lev 
one  hour  and  a  half,  then  set  it  from  the  nre  for  ten  minates ;  pour  it  off  very  gently,  so  as  not  to  disturb  the 
sediment  at  the  bottom  of  the  stew-pan,  into  a  large  basin  ;  let  it  stand  about  two  hours  till  it  is  dear ;  whik 
this  is  doing,  shred  one  large  turnip,  the  red  part  of  a  large  carrot,  three  ounces  of  onioos  minced,  and  om 
large  head  of  celery  cut  into  small  bits ;  put  the  turnips  and  carrou  on  the  fire  in  cold  water ;  let  then  boil 
five  minutes,  then  drain  them  on  a  sieTe  ;  next  pour  off  the  sonp  clear  into  the  stew-pan,  add  the  rooCs,  p« 
the  soup  on  the  firs,  and  let  them  simmer  gently  till  the  herbs  are  tender,  about  thirty  or  forty  rainates ;  asa- 
son  it  with  salt  and  Cayenne,  and  it  is  ready.    You  may  add  a  tablo-spoooful  (^mushroom  catsup. 

To  make  this,  it  requires  nearly  five  hours.  To  fry  the  herbs  reqdires  twenty-five  minates ;  to  boil  all  to- 
gether, one  hour  and  a  half;  to  settUf  at  least  two  hours ;  when  dear,  and  put  on  the  fire  again,  half  an  hoar 
more. 

4989.  Oid  Pea  Soup.—  Boil  a  pint  and  a  half  of  split  pease  tied  ap  in  a  doth  until  they  are  qnite  tender ;  alioe 
two  carrots,  three  turnips,  three  large  anions,  two  heads  of  celery,  and  a  leek ;  add  some  fwpper ;  let  these 
warm,  moistened  with  beef  stock  until  they  are  thoroughly  soft ;  rub  the  pease  and  stewed  vegetablea  thraogh 
a  tamis ;  add  to  them  sufficient  beef  stock  to  render  the  sonp  of  the  desired  consistence,  and  Jet  it  boil  genUy 
for  half  an  hour  to  incorporate.  Stir  it  frequently,  give  the  necessary  seasoninft,  and  eenre  it  with  fried  bread 
cat  into  dice,  and  some  powdered  mint.  For  a  family  dish,  the  liquor  in  which  a  leg  of  park  has  been  boiled 
may  serve  instead  of  beef  stodu 

4090.  Celery  Stn^. — ^Take  six  heads  of  celery,  cut  ihem  into  pieces  about  two  inches  long,  wash  and  drain 
them  on  a  hair  sisTe,  and  put  them  into  a  gallon  of  stock.  (See  "  Clear  GrsYy  Stock.**}  Stew  the  whole  to- 
gether for  an  hour,  season  with  salt  only,  and  serve. 

4991.  Vegetable  Winter  Sevp.— Peel  and  slice  rax  poUtoes,  six  anions,  six  carrots,  foor  tumipe;  fiy  these  in 
half  a  pound  of  fresh  batter ;  put  them,  when  fried,  into  a  soup-kettle,  and  pour  on  them  foar  quarta  of  boiiiag 
water ;  toast  a  crust  of  bread  very  brown  without  burning  it,  and  put  it  to  the  eoap,  with  a  head  of  cdery  cut 
small,  white  pepper,  and  salt ;  stew  the  whole  gently  for  four  hours  ;  an  anchovy,  if  added,  will  improve  the 
flavoar.    Strain  the  whole  through  a  tamis,  and  serve  it  very  hot. 

SuBSECT.  3. — Spring  Soups,  White  and  Vegetable. 

4992.  White  soups  have  for  their  basis  veal  stock  instead  of  beef;  and  the  materials 
are  blended  into  a  uniform  fluid,  resembling  cream,  by  means  of  a  leason  (a  word  cor- 
rupted by  cooks  from  the  French  liaison),  which  means  the  medium  of  union  or  incor- 
poration. 

4993.  To  make  the  Leason. — Mix  well  together  the  yolks  of  four  eggs  with  half  a  pint 
of  cream  and  a  little  salt.  Or  the  leason  may  be  formed  of  almond  paste,  prepared  in 
the  following  manner :  blanch  some  sweet  almonds,  and  when  cold  pound  them  in  a 
mortar  to  a  uniform  paste.    Examples  for  the  employment  of  both  will  be  now  given 

4994.  Veal  Stock. — Cut  up  a  knuckle  of  veal,  of  lean  ham,  or  gammon,  one  pound ; 
put  these  into  a  stew-pan,  with  a  peeled  carrot,  turnip,  onion,  leek,  and  celery,  and  add 
one  quart  of  water ;  draw  these  down  till  nearly  done,  removing  scum  and  not  allowing 
it  to  colour.  Then  add  as  much  beef  broth  as  will  cover  the  whole,  and  add  game  to  it 
if  possible,  as  greatly  improving  the  flavour.  When  these  have  been  gently  boiling  for 
one  hour,  skim  off  the  fat  carefully  and  strain  it.  Be  careful  not  to  bum  it,  or  allow  any 
of  the  ingredients  to  become  brown,  or  it  will  not  answer  for  white  soups  and  gravies. 

4996.  VermiceUi  Soup. — ^Make  two  quarts  of  white  stock  hot ;  put  into  it  half  a  pound 
of  vermicelli,  and  simmer  the  soup  for  half  an  hour.  If  boiled  quickly  the  vermicelli  wiH 
burst  and  make  the  soup  thick,  which  it  ought  not  to  be. 

4996.  Macaroni  Soup, — Boil  a  pound  of  the  ^best  macaroni  in  a  pound  of  good  stock ; 
when  it  becomes  tender,  take  out  half  of  it.  To  the  remainder  add  some  more  stock, 
and  boil  it  till  the  macaroni  will  pulp  through  a  fine  sieve.  Add  a  pint  of  boiling  cream, 
the  macaroni  that  was  first  taken  out,  and  half  a  pound  of  grated  Parmesan  cheese ; 
make  it  hot  again,  but  do  not  let  it  boil.    Serve  with  French  roll. 

4997.  Chicken  Sonp. — ^Take  a  couple  of  chickens,  or  a  large  young  fowl ;  divide  them  down  the  bade,  as  for 
broiling,  and  lay  them  in  warm  water  and  a  little  salt  to  discharge  the  blood ;  then  set  them  to  boil  in  three 
quarts  of  veal  stock,  add  some  green  onions,  a  few  small  mushrooms,  and  a  pieoe  of  lemon  peel ;  when  it  begins 
to  boil,  carefully  remove  the  scum.  As  soon  as  the  chickens  are  about  three  paita  done,  take  them  cat,  rsBoie 
the  skin,  and  pick  out  all  the  wUte  meat ;  score  or  chop  the  other  parts,  return  them  to  the  veal  stock,  and  let 
them  gently  simmer  for  an  hoar  longer,  closely  covered.  Put  the  white  meat  into  a  mortar  with  suffident 
almond  paste,  and  crumb  of  bread  soaked  in  milk  and  afterward  squeezed  in  a  napkin.  Beat  all  these  iati* 
mately  together,  moistening  from  time  tu  time  with  a  little  strained  broth,  until  it  acquire  Uie  consistence  ef 
thick  cream ;  now  strain  off  the  veal  stock,  and  mix  them  twether.  Let  them  gently  boil  a  quarter  of  an  hoar, 
add  the  appropriate  seasoning,  and  serve  up  with  pieces  of  French  rdl,  not  toasted.  This  is  a  very  elegant, 
wholesome,  and  nutritious  soup.  N.B. — For  the  purposes  described,  a  Jaige  narbLe  mortar,  with  a  wooden 
pestle,  is  an  indispensabln  utensil  in  the  kitchen. 

4998.  Sorrel  Soup  —Take  two  pecks  of  young  sorrel  leaves,  pick  them  from  the 
stalks,  wash,  and  drain  them.  Set  them  in  a  stew-pan  over  a  slow  fire,  with  a  quarter 
of  a  pound  of  butter ;  when  softened,  drain  them  over  a  sieve  for  two  minutes,  and  put 
them  again  into  the  stew-pan,  with  a  small  bit  of  butter,  and  half  a  pint  of  second  stock, 
or  consommd.  (See  Receipt,  **  Second  Stock.")  When  reduced  to  half  the  quantity, 
add  half  a  pint  more,  and  a  few  table-spoonfuls  of  plain  meat  stock ;  boil  all  together 
and  pass  through  a  tamis.  Add  next  a  whole  quart  of  stodE,  and  boil  it  again  gently 
for  two  hours  before  dinner.  Just  before  it  is  to  be  served  beat  together  aix  eggs,  and 
mix  them  first  with  half  a  pint  of  cream,  and  then  gradually  with  the  boiling  soap. 

4999.  Green  Pea  Soup. — Take  two  quarts  of  large  green  peas,  not  too  young,  three 
middle-sized  turnips,  two  cabbage  lettuces,  and  a  dozen  green  onions.    Boil  these  with 
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B  little  pepper  in  a  quart  of  first  Teal  or  beef  stock  (the  former  is  preferable)  until  quite 
tender  xmash  or  pound  them  to  a  pulp,  and  rub  them  through  a  tamis.  Add  two  qnarta 
of  veal  stock,  and  if  you  wish  a  richer  and  more  nutritious  soup,  a  pint  of  veal  consom9ie. 
Then  take  a  quart  of  young  green  pease,  which  heat  gently  over  a  slow  fire  until  they  are 
tender ;  add  these  to  the  soup,  with  some  flour  and  butter  to  give  the  proper  consist- 
ence, and  boil  them  for  half  an  hour.  A  few  leaves  of  green  mint  may  be  introduced,  if 
approved  ;  and  if  it  be  required  to  have  the  soup  very  green,  boil  a  bunch  of  parsley, 
and  rub  it  through  a  hair  sieve,  which  will  give  the  desired  colour :  if  any  slight  acidity 
should  prevail  from  the  vegetables,  a  lump  of  sugar  will  remove  it.  Season  to  the  pal- 
ate, and  serve  it  as  usual  with  fried  bread. 

5000.  A»paragu9  Soup. — ^This  is  made  with  the  points  of  asparagus  in  the  same  man- 
ner as  the  green  pea  soup  is  with  pease ;  or  by  adding  the  asparagus  heads  to  common 
pea  80 np. 

Sqbsect.  4. — Game  Soups. 

5001.  Game  Soups^  in  houses  well  supplied  with  game,  may  be  made  at  a  very  rooder 
ate  expense.  Take  the  meat  from  the  breasts  of  birds,  hares,  or  rabbits  that  may  have 
been  lell  from  the  preceding  day's  dinner,  and  pound  it.  Beat  the  bones  to  pieces,  and 
boil  them  in  broth  for  an  hour.  Boil  and  mash  six  turnips,  strain  them  with  the  pound- 
ed meat  through  a  tamis,  passing  the  broth  at  the  same  time«  by  which  means  the  whole 
will  be  got  through.  Put  these  ingredients  into  the  soup-kettle,  and  set  it  near  a  mod- 
erate fire,  never  allowing  it  to  boil.  When  it  is  to  be  served,  beat  the  yolks  of  six  eggs, 
and  mix  with  them  half  a  pint  of  cream ;  strain  them  through  a  sieve  into  the  soup» 
which  should  be  nearly  boiling ;  stir  the  eggs  and  cream  well  into  it  to  prevent  them 
becoming  curdled. 

'  5002.  Hare  Soup. — ^Empty  a  hare ;  reserve  the  liver  and  parboil  it.  Cut  the  hare  into 
junks,  or  thick  pieces ;  trim  the  bottom  of  a  stew-pan  with  slices  of  fat  ham  or  fat  bacon. 
Have  ready  cut  some  carrots,  turnips,  and  onions,  one  of  which  should  be  whole  and 
stuck  with  six  cloves,  a  blade. of  mace,  and  a  few  corns  of  pepper,  a  bunch  of  parsley, 
and  some  sweet  herbs,  two  table-spoonfujs  of  chopped  mushrooms,  two  eschalots  minced, 
and  a  piece  of  lemon  peel,  with  a  little  salt.  Fill  the  trimmed  stew-pan  with  the  pieces 
of  hare  and  vegetables,  and  moisten  with  a  pint  of  beef  stock  and  a  gill  of  port  wine. 
I<et  these  gently  simmer  together,  closely  covered,  on  a  very  slow  fire  for  two  hours. 
Then  remove  the  stew-pan  from  the  fire,  and  take  out  the  best  pieces  of  the  hare,  as  the 
thighs  and  back ;  pick  the  meat  clean  from  the  bones,  which  latter  return  into  the  stew- 
pan.  Pound  the  meat  you  have  picked  off  with  the  parboiled  liver  in  a  mortar,  and 
when  it  becomes  a  smooth  and  uniform  mass,  add  a  large  lump  of  flour  and  butter  inti- 
mately mixed,  and  rub  them  through  a  tamis.  Replace  the  stew-pan  on  the  fire,  with 
sufficient  beef  stock  to  afford  three  quarts  of  soup,  and  let  them  genUy  simmer  an  hour 
more  ;  then  strain  it  off  and  remove  any  fat.  Mix  gradually  the  pounded  meat  of  the 
hare  with  the  strained  liquor,  and  set  it  on  the  fire  for  twenty  minutes  to  thicken  and 
Qombine. 

d003.  Partri4g»  Seup. — Skin  and  eat  to  piaees  two  Inge  pnrtridgM,  with  three  or  four  slices  o{  ham,  a  little 
eelerj,  and  three  large  onions.    Fry  them  in  butter  till  tvown,  but  mind  they  do  not  barn ;  then  put  them  into 
a  stew'pan  with  three  qnarts  of  boiling  water,  a  few  peppercorns,  and  a  little  salt.    After  stowiuff  gently  fui 
two  honn,  strain  it  throagh  a  sieTe ;  pat  it  a^in  into  the  stew-pan  with  some  stewed  celery  and  fried  bread 
When  near  boiling,  poar  it  into  a  tureen,  and  senre  it  quite  hot. 

SuBSECT.  5. — Fish  Soups. 

6004.  Stock  for  Fish  Soup. — Take  a  pound  of  skate,  four  or  five  flounders,  and  two 
pounds  of  eels ;  clean  them  well  and  cut  them  into  pieces ;  cover  them  with  water  and 
season  them  with  pepper,  mace,  salt,  an  onion  stuck  with  cloves,  a  head  of  celery,  two 
parsley  roots  sliced,  and  a  bunch  of  sweet  herbs ;  cover  them  close,  stew  for  an  hour 
and  a  half,  and  then  strain  it  off  for  use.  If  for  brown  fish,  first  fry  the  fish  brown  in  but- 
ter,  and  then  do  as  above.    It  will  not  keep  more  than  two  or  three  days. 

5005.  Eel  Soup. — ^Take  a  couple  of  middling-sized  onions,  cut  them  in  half,  and  cross 
the  knife  over  them  two  or  three  times ;  put  two  ounces  of  butter  into  a  stew-pan,  put 
in  the  onions,  and  stir  them  about  till  they  are  lightly  browned ;  cut  into  pieces  three 
pounds  of  unskinned  eels,  put  them  into  your  stew-pan,  and  shake  them  over  the  fire  for 
five  minutes ;  then  add  three  quarts  of  boiling  water,  and  when  they  come  to  a  boil 
take  the  scum  off;  then  put  in  a  quarter  of  an  ounce  of  the  green  leaves  (not  dried)  of 
winter  savoury,  the  same  of  lemon  thyme,  and  twice  the  quantity  of  parsley,  two 
drachms  of  allspice,  the  same  of  black  pepper ;  cover  it  close,  then  let  it  boil  gently  for 
two  hours,  strain  it  off,  and  skim  it  clean.  To  thicken  it,  put  three  ounces  of  butter 
into  a  stew-pan ;  when  it  is  melted,  stir  in  as  much  flour  as  will  make  it  of  a  thick  paste, 
and  add  the  liquor  by  degrees ;  let  it  simmer  for  ten  minutes,  and  pass  it  through  a 
sieve ;  put  your  soup  on  in  a  clean  stew-pan,  and  have  ready  some  little  square  pieces 
of  fish  fried  of  a  nice  light  brown,  either  eels,  soles,  plaice,  or  skate  will  do.  The  fried 
fish  should  be  added  alx)ut  ten  minutes  before  the  soup  is  served  ;  forcemeat  baBs  are 
sometimes  added. 
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the  clawa,  and  eat  tne  meat  iato  eiaaU  pieces ;  take  cnitihe  oond  and  soft  parte  of  the  body ;  brviae  jpazt  of  tbe 
eoral  in  a  mortar  with  part  of  the  meat  fVom  the  chinee,  and  with  thia  make  foroemeat  balls,  aeaaoned  with 
mace  or  natoMg ,  andborf ,  grated  lemon  peel,  and  CaTenae ;  poond  tiieee  wi  A  the  yolk  of  an  egy.  Have  thne 
qnaTts  of  Yoal  stock,  bnuae  the  small  legs  and  chtno,  and  pot  them  into  the  afeodL  to  boil  liar  twenty  minutes ; 
chen  strain  it,  and  to  thicken  it,  take  the  fresh  ooral  and  bmise  it,  and  pot  it  into  a  mortar  with  a  Uttls  hottai 
and  floor ;  rub  it  through  a  sicTe,  and  put  it  to  the  soap  with  the  meat  of  the  lobsters  and  the  remaining  coral. 
Let  it  simmer  rery  gently  for  ten  minutes ;  do  not  let  it  boil,  or  its  fine  red  oolonr  wiU  imoaediately  fade.  Ponr 
it  into  a  tureen ;  add  the  juice  of  a  lemon  and  a  little  anohovy. 

5007.  Cruj^JUh  Sevp.— Put  six  whitings,  and  one  eel,  and  a  thomback  into  odd  water,  and  aet  diem  on  the 
fire  ;  as  the  scum  risee  in  boiling  it  must  be  carefully  remored.  An  onion,  carrot,  and  sobm  parsley,  together 
with  a  few  peppercorns,  must  be  added.  Then  remove  the  shells  of  fiftr  crey-fish,  and  add  them  to  the  aaap, 
together  with  the  small  claws  and  shells  finely  pounded.  Boil  d»e  whcue  an  hour ;  then  strain  off  the  soap, 
ai^  pat  in  some  pounded  crusts  of  bread,  and  then  sprinkle  over  the  spawn  of  a  lobrter. 

5008.  Prawn  sow  is  made  in  the  same  way. 

SOOO.  CowtmoH  Fish  Soim«.— Excellent  fish  soups  may  be  made  of  the  scull  of  cod,  skate,  or  flounders,  boiled 
in  no  mora  water  than  will  cover  them,  and  the  liquor  thickened  with  oatmeal. 

5010.  Turtle  Soup. — ^The  head  of  the  turtle  should  be  cut  off  the  evening  previous  to 
the  day  on  which  the  soup  is  to  be  made,  and  the  turtle  hung  up  by  the  fins,  with  the 
neck  downward.  In  the  morning  cut  off  the  fore  fins,  and  the  callipee  all  round ;  re- 
move the  entrails  and  carefully  detach  the  gall ;  then  cut  off  the  hind  fins,  and  separate 
all  the  meat  from  the  bones,  both  callipee  and  callipash,  and  cut  it  into  pieces.  Scald 
these  all  together,  taking  care  the  scales  do  not  set.  When  cleaned,  chop  the  fins  into 
pieces  four  inches  long,  and  put  them,  with  the  other  pieces  and  bones,  into  a  pot,  with 
sufficient  water  to  cover  them ;  throw  in  a  bunch  of  sweet  herbs  and  some  whole  onions, 
and  when  the  liquor  boils,  take  off  all  scum  and  froth.  When  these  are  nearly  dooe,- 
take  them  out  and  detach  the  bones  from  the  fins ;  strain  the  liquor,  and  reduce  it  by 
boiling  to  about  one  third  of  its  original  quantity.  Divide  the  meat  into  pieces  of  a  con- 
venient size  for  the  mouth ;  put  them  into  a  pot,  with  some  parsley,  thyme,  savoury, 
knotted  marjoram,  basil,  and  green  onions,  chopped  fine  together,  with  some  pounded 
spices,  consisting  of  clove,  black  pepper,  mace,  allspice,  and  salt.  Pour  over  them  the 
reduced  liquor,  and  some  good  veal  stock  ;  let  it  boil  very  gently  till  three  parts  done,  and 
clear  it  free  from  the  herbs.  Let  the  liquor  be  strained  through  a  tamis,  and  thickened 
with  flour  and  butter  (passed),  and  add  a  bottle  of  Madeira  wine.  Set  it  on  the  fire  to 
boil,  add  the  meat,  and,  lastly,  put  in  the  juice  of  five  or  six  lemons,  and  a  seasoning  of 
Cayenne  pepper  and  salt.  When  served,  put  in  forcemeat  balls  previously  prepared, 
together  with  some  of  the  real  green  fat,  divided  in  moderate  portions.  In  countries 
where  turtle  is  abundant  and  cheap,  the  broth  in  which  it  is  prepared  is  made  of  the  turtle 
only,  whereby  the  flavour  is  much  improved. 

Sbot.  v.— okaviss. 

6011.  Beef  Gravy. — In  plain  family  cooking,  stock,  or  consommd,  is  seldom  in  daily 
request,  and,  consequently,  small  quantities  of  gravy  are  made  as  oocasion  demands. 
Oravy,  as  well  as  soup,  is  an  extract  of  the  soluble  and  nutritious  juices  of  meat,  nni 
ted  in  certain  proportions  to  those  of  vegetables,  which  are,  in  fact,  the  flavouring  in 
gredients. 

Let  the  proportion  of  beef  to  water  be  a  pound  to  a  pint ;  pepper  and  flour  the  meat, 
put  it  into  a  well-tinned  pan,  in  which  a  small  lump  of  butter  has  been  previously  melt- 
ed. Set  the  stew-pan,  uncovered,  over  a  clear  fire,  until  the  meat  beoomee  brown ;  re> 
move  it  to  a  soup-plate,  and  score  it  with  a  knife  in  various  places,  to  allow  the  gravy 
to  flow  out.  In  the  mean  time,  put  into  the  same  sauce-pan,  and  by  the  same  prdcess 
draw  out  the  juices  of  one  carrot,  one  onion,  and  some  celery,  all  cut  small.  When 
these  are  heated,  or,  as  the  cook  terms  it,  etoeated,  add  to  them  the  meat  and  its  gravy, 
and  a  pint  of  boiling  water ;  boil  all  together,  and  scum  the  surface  continually,  and 
when  the  scum  ceases  to  rise,  cover  the  pot,  and  let  it  simmer  gently  ibr  an  hour  oi 
more.  Strain  it  off,  and  if  not  immediately  wanted,  let  it  cool,  in  order  to  remove  more 
entirely  the  fat  than  can  otherwise  be  done,  as  well  as  to  pour  it,  alter  it  has  settled, 
clear  off  from  the  ^diment. 

5019.  Veml  Onsvf .— Veal  giuTy  may  be  obtained  far  the  same  plan  as  the  last,  but  It  requires  a  greater  rrc^ 
portion  of  meat  to  water  tlmn  beef  grvry,  and  instead  of  butter,  the  sance*paa  should  be  liimd  srith  slices  or  fat 
bacon.  The  cover  of  the  stew'pan  should  be  put  on  while  both  meat  and  vegetablea  an  sweating,  as  one  olject 
is  to  keep  the  grsTy  firom  becoming  blown.  Of  Tegetables  use  only  paisley,  green  cnionib  and  moshroam 
parings. 

9013.  Browmiw.— This  is  used  to  give  n  one  brown  to  gravies :  it  is  prepared  -by  patting  n  qnartsr  ef  a 
pound  of  mod  moist  sugnr  into  a  iryiag-pan,  with  thrse  table-spoonfuls  of  water ;  this  is  kept  over  the  fire  and 
stirred  all  the  time,  until  it  faeeomea  of  a  deep  brown  colour;  another  pint  of  water  is  then  added ;  it  is  to  be 
skimmed  well  while  bailing,  and  after  It  is  done  it  must  be  bottled  and  weU  eoiked. 

0014.  Gmofjor  Rotut  Aicf.— Melt  a  little  salt  in  a  quarter  of  a  pnit  of  beUing  water,  about  an  honr  bsAin 
a  joint  of  roast  beef  is  to  be  served,  tilaoe  an  earthen-ware  dish  undsr  it,  and  dro^  some  of  the  salt  and  water 
on  the  brown  parts  of  the  roast,  catcning  it  in  the  dish  beneath.  When  enough  is  thus  obtained,  eet  to  coA, 
m  order  to  remove  the  At  from  it ;  this  being  done,  warm  it  in  a  sauce-pan,  and  pour  it  over  the  beef  when  it 
is  served. 

601ft.  Ormffor  RoMtt  JfnMen.— 'Mnks  a  giuvy  of  mutton,  without  vegetables,  and  remember  to  send  some 
of  thia  in  a  tureen  whenever  there  is  a  saddle  or  haunch  of  mutton  to  be  aerved.  Venison,  also,  should  hatui 
muttoa  gravy,  uidess  there  are  suflSdent  venison  trimmings  to  make  it.  Put  no  seasoning  except  a  little  sak 
**  ^ift* ''J?^*^  **  venison  gnvy.    Browning  may  be  added. 

5016.  Grnyfor  St0ak$  and  CAspw.— Pour  away  the  fat  in  which  steaks  or  chops  h«ve  been  fried ;  pot  n 
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nwli  lump  of  batMr,  aad,  whO*  it  it  melting,  dradp  it  well  and  c«mtiBQ«Uf  with  Ihn,  until  it  IweooMS  n 
thick  man ;  then  add  a  little  boiling  water  and  anj  &Tanriiig  ingredient,  auoh  aa  mnahroom  or  wahrat  oatanp, 
whichever  the  meat  rwiniree,  with  which  it  in  to  be  aerred. 

5017.  SMMwry  JtUy  for  Mtat  Ficv.— Thia  ia  a  oompoait»B  of  aniaial  and  vegetable  a^ietaaoee,  reduced  fay 
•low  boiling  to  a  Jellv.  Stidc  two  large  oniona  with  a  few  elovea,  peel  three  eechaloti,  slice  two  earrata,  a 
bundle  of  parslov  and  eweet  herbe ;  pat  tbeee  into  the  etew-pan  with  four  ponada  of  chnefc  beef,  two  calfa  feet, 
renraants  of  poutry  aad  game,  with  a  knnckle  of  veal  and  aome  ham.  Let  tiieee  ingredienta  heat  together  for 
aa  hoar  over  a  alow  fire ;  moisten  witii  aome  beef  or  veal  etoek,  and  let  it  ataw  ir*ntl^  for  four  hoore ;  remove 
all  the  fat  and  atrain  it ;  then  clan(V  it  with  tiie  whifeee  of  egga ;  and  «i^en  eold  it  will  be  a  jelly. 

5018.  Oraoyfor  Ma*h»d  Afso/.^Make  a  gravy  of  the  boaea  of  ibe  aMat  to  be  haiAied ;  break  the  bonee,  and, 
if  for  matton,  pot  ia  aa  union  alioad,  eume  celery  cat  amall,  aad  a  oavrot  aad  tnmip ;  poor  boiling  water  over 
them,  and  simmer  grnUv  for  two  or  three  boon ;  strain  all  throogh  a  sieve.  If  to  be  served  thickened,  etew 
some  eltced  potatoee  with  the  vegetables,  and  pulp  all  together  tfarmiffh  the  sieve,  or  tamie.  Seaaon  with  pei>> 
per  and  salt ;  fiavoar  with  masfaroom  catoop  for  veal  or  mntton ;  with  walant  catanp  for  beef» 

5019.  Graoy  for  Poultry. — Add  the  liver,  necks,  and  feet  of  poultry,  either  to  the  brown  beef  etock  (eee 
-  Beef  Onvy'*),  or  to  the  white  veal  atoek  (see  *<  White  Veal  Stock"),  according  aa  the  poultry  is  to  be  dreesed, 
whether  fhoaaseed  or  ragtmted. 

50!^.  Gramyfor  (?asie.-^Add  to  the  beef  gravy  (see  **  Beef  Stock**)  the  trimminga  of  game  mbbita,  one  taUie- 
spoonful  of  mushroom  catanp.  and  the  hiice  of  half  a  lemon.  % 

5031.  Turtle  Gravy^for  Hashed  Calf*  Heod.— Thicken  with  butter  and  flour  a  pint  of  beef  gravy ;  aad  a 
wine*glasB  cif  Madeira,  the  Juice  and  peel  of  half  a  lemon,  a  few  leaves  of  baail,  an  esc4ial(i«  sliced,  a  few  grains 
of  Cayenne  or  curry  powder,  two  tea>spooQfuls  of  anchovy  essence.  Simmer  theaa  tcfether  for  five  minntea, 
aad  strain  through  a  tamis.    Add  or  omit,  as  may  be  eonveaienti  a  dosen  of  turtle  forcemeat  balla. 

SbcT.  VI. — SAVOES. 

a 

5083.  White  Rtmx,  or  Thickening  for  Sauces. — Melt  some  butter  in  a  stew-pan  over  a 
slow  fire,  and  dredge  in  sufficient  flour  to  form  a  thin  paste ;  stir  this  for  ten  minutes 
to  incorporate.  By  submitting  the  same  materials  to  a  brisker  fire  in  the  beginning, 
and  then  continuing  the  process  over  a  more  gentle  heat,  it  will  assume  a  brown  colour, 
and  is  then  termed  brown  roux.  These  are  the  usual  thickenings  for  all  gravies  and 
sauces,  and  when  thus  prepared  will  keep  good  for  a  considerable  time. 

6023.  laaiwM,  or  Leasons. — ^These  are  thickenings  for  white  sauces,  formed  of  egg 
and  cream ;  the  yolk  of  egg  beaten  well  is  mixed  with  cream,  and  both  are  gradnaOy 
mixed  with  the  hot  broth  or  stock  which  is  to  be  thickened.  Care  must  be  taken  not 
to  boil  this  mixture,  which  would  cause  the  eggs  to  curdle.  When  cream  is  not  at 
hand,  the  yolk  of  an  egg  thus  combined  with  the  gravy  serves  as  a  snbetitute  for  thick- 
ening. 

6024.  Bread  Sauce  for  roasted  Poultry  and  Game. — Put  a  tea^eupful  of  bread  crumbs 
into  a  sauce-pan,  and  pour  over  them  half  a  pint  of  milk ;  add  an  onion  and  a  dozen  black 
peppercorns.  Let  it  boil,  stirring  it  well  together ;  then  simmer  it  till  it  becomes  stiff. 
Take  out  the  onion  and  pepper,  and,  with  butter  and  cream^  reduce  the  bread  to  a  proper 
consistence.    Serve  in  a  tureen. 

5025.  Gooseberry  Sauce. — ^The  accompaniment  to  a  boiled  leg  of  house  lamb,  or  to 
mackerel.  AfVer  cutting  off  the  tops  and  tails  with  scissors,  half  a  pint  of  gooseberries 
must  be  scalded,  drained  on  a  sieve,  and  then  put  into  a  pint  of  melted  butter.  (See 
**  Melted  Butter.")  For  mackerel,  some  add  finely-chopped  fennel  to  the  gooseberries ; 
other  cooks  flavour  the  sauce  with  ginger  and  lemon  peel ;  and  occasionally  the  goose- 
berries are  merely  scalded  and  sent  up  whole,  without  any  mixture  of  butter  or  othei 
things. 

6026.  Green  Mint  Sauce. — ^This  is  principally  eaten  with  roast  lamb,  either  hot  oi 
cold,  in  the  early  part  of  the  season.  It  consists  of  green  mint  finely  chopped  with  a 
little  parsley,  a  tea-spoonful  of  moist  sugar,  and  a  wine-glassful  of  vinegar. 

fl097.  Yomg  (hnon  Sauce. — Peel  a  pint  of  button  anions,  and  put  them  in  water  till  you  want  to  boil  them : 
p«it  them  into  a  stew>pan  with  a  qnart  of  eold  water ;  let  them  boil  till  tender ;  thev  will  tidce,  according  te 
their  age,  from  half  an  hour  to*  aa  hour.  You  may  pot  them  into  half  a  pint  of  melted  bvtter,  to  which  two 
spoonfuls  of  mushroom  catsup  has  been  added. 

5028.  WhiU  Onion  Sauce  for  boiled  Rabbits^  or  roasted  Shoulder  of  Mutton. — For  this 
sauce  the  Spanish  are  the  mildest  Peel  and  cut  them  in  half;  lay  them  in  cold  water 
for  ten  or  fifteen  minutes ;  then  boil  them  for  another  quarter  of  an  hour ;  and,  to  ren- 
der them  very  mild,  pour  off  this  water,  and  with  fresh  boiling  water  boil  them  up  once 
more ;  drain  them  on  a  sieve,  put  them  on  a  chopping  board,  and  cut  them  veiy  fine. 
In  a  ^sh  sauce-pan  put  them  again  on  the  fire,  adding  a  smiall  lump  of  butter,  half  a 
pint  of  cream  or  milk ;  sUr  it  till  it  boils,  and  if  too  thicks  add  more  milk  or  cream ;  rub 
it  through  a  tamis,  or  sieve ;  put  it  again  into  the  sauce-pan  to  make  it  warm  again ; 
and  pour  into  the  tureen  when  the  dish  is  served  which  it  is  to  accompany. 

fiOS9.  Brown  Onum  Ssuet. — Peel  and  alice  eome  oniona  (sonM  put  in  an  eqnal  qtmntity  of  cnenmber  or  eel- 
ery)  into  a  quart  etew-pan,  with  an  ounce  of  butter ;  eet  it  on  a  alow  fire,  mid  torn  the  onion  about  till  it  ia 
lightly  browned ;  now  gradually  stir  in  half  an  onnce  of  floor ;  add  a  little  tandi,  pepper,  and  nit ;  boil  np  far 
a  mw  mtntttee,  and  add  a  table-apoouf  nl  of  claret  or  port  wine,  and  aooM  of  mnahroom  catnap  (yon  may  dwrpen 
it  with  lemon  juice  or  vinecar),  and  rub  it  through  a  hair  sieve. 

5090.  Cwrry  Powder  toUT convert  this  tafo  excellent  Curry  Sauce,~-N.B.  If  this  snnce  is  for  ateaka,  ahred  aa 
otmce  of  onions,  fry  them  brown,  and  pnt  to  the  saoce  you  have  rubbed  through  the  tamis ;  or  some  small  silver 
bnttoii  oniona,  peeled  and  boiled  tender,  and  put  in  whole  when  your  sauce  ia  done,  will  be  an  acceptable  addi 
lion.    The  fiavoar  of  this  sanoe  roar  be  varied  by  adding  Tarrag<m  or  Burnet  vinegar. 

5031  Cmer  Saute. — Chop  a  taUe-apoonful  of  capera  very  small,  and  boil  then  np  ia  melted  bntlax;  See 
veceipt  for  ^*  Melted  Butter.** 

5033.  Partletf  and  Butter.— Tut  a  lump  of  butter  into  a  sauce-pan,  aad  as  it  begina  to  diaaolve,  shake  in  flour 
till  it  fsnna  a  thick  paste  ;  bring  thia  lo  a  proper  thickneaa  irith  water ;  chop  the  ptrdey  vary  small  after  hav 
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in^MMked  it  in  boiling  nit  and  water ;  pat  it  to  the  batter  aadgive  it  aboil  vp,atining'  it  all  the  tine, 
it  m  a  tureen. 

5033.  Mushroom  Sioie*. — Thia  is  beet  made  Ij^  poonding  a  pint  of  the  email  or  button  mnebrooaw  with  aboait 
an  oance  of  batter  and  a  table*ipoonfal  of  fine  iloar ;  work  thie  well  OTer  a  gentle  heat,  moistening  with  Teal 
gravy  and  a  little  cream :  it  reqairet  to  be  well  aeawmed.  Some  perMma  add  a  deaaertp^Mon/ol  of  cavice  i 
others  the  same  quantity  of  lemon  jnioe. 

5034.  Tomato  Sauce.'— Thia  is  asoally  eaten  with  fried  Umb  chops :  it  is  also  well  adapted  for  game.  When 
the  tomatoes  are  ripe,  stew  half  a  donen  large  ones  in  a  pint  of  beef  gravy,  with  two  ten-epoonfob  of  minood  es- 
chalots ;  when  they  become  tender  mash  them,  and  peas  the  palp  throagh  a  tamie ;  set  tltia  on  n  modente  lira 
to  reduce  with  a  glaaa  of  sherry,  or  other  white  wine.  Towards  the  end  of  the  process,  when  it  hae  aflqniiwl 
a  proper  consistenoe,  add  sufficient  Cayenne  pepper,  salt,  and  n  little  lemon  jaioe.  Thia  snace  may  be  f>«- 
served  in  bottles,  bat  it  is  macli  superior  when  fiieeh  made. 

5035.  Afj^  Sauce, — This  is  made  by  boiling  ng»les  after  they  have  been  pared  and  the  core  extracted,  with 
a  Utile  allspice  tied  np  in  a  maslin  rag ;  when  sufficiently  tender,  mash  them,  add  a  very  small  piece  of  batter, 
and  sweeten  with  mout  aagnr. 

5030.  Wine  Suueo  for  Ventson.— *To  a  qunrter  of  a  pint  of  claret,  or  of  port  wine,  add  the  same  qoantity  el 
mnlton  gravy  (unseasoned),  and  a  lable-spoonful  of  currant  jelly :  buil  them,  snd  serve  them  in  nennee-tareen. 

5037.  Sharp  Sauce  for  vemsau.^Fni  into  a  clean,  weU-tinned  sauce-pen,  half  a  pint  of  good  white  wine 
vinegar,  and  a  quarter  of  a  pound  of  loaf-sugar  pounded.  Let  these  simmer  gently  by  the  fire ;  akim  the  ani^ 
face  of  the  liquid  carefully,  and  serve  hot  in  a  tureen. 

5038.  Sweet  Sauce  for  Kmwon,  Hare,,  or  Roasted  Muttoiu — Melt  cnmnt  jelly  in  a  snace-pan,  adding  to  it 
two  tahle^spoonfuls  of  hot  water. 

6039.  Melted  Butter. — Melted  butter,  said  by  foreigners  to  be  the  only  English  saace ; 
and  it  would  not  be  so  difficult  an  art  to  make  it  well,  if  it  were  not  often  done  in  a 
hurried  and  careless  manner.  Sometimes  the  butter  is  oiled,  and  floats  on  the  surface ; 
sometimes  there  is  too  much,  and  sometimes  too  little  flour ;  and  generally  too  mucli 
boiled.  Let  the  cook  keep  a  pint  sauce-pan  for  this  purpose  only,  and  remember  that 
about  two  ounces  of  butter  will  make  a  suflScient  quantity  for  one  tureen.  Put  the  bat- 
ter into  the  stew-pan,  with  a  lai^ge  tea-spoonful  of  flour  and  two  table-spoonfuls  of  milk; 
when  melted  and  mixed  together,  add  six  table-spoonfuls  of  water ;  shake  the  saooe- 
pan  constantly  while  holding  it  over  the  fire,  taking  care  that  the  contents  go  one  way. 
When  it  begins  to  simmer,  it  may  stand  quietly  and  boil  up ;  pour  it  into  a  tureen  as 
soon  as  it  Iwils.  If  the  butter  oils,  put  a  spoonful  of  cold  water  to  it,  and  stir  it  well ; 
if  that  does  not  succeed,  try  the  pouring  it  backward  and  forward  from  the  sauce-pan 
into  the  basin.  Melted  butter  made  to  be  mixed  with  essences  and  catsups  should  be 
of  the  thickness  of  a  light  batter. 

5040.  Clarified  Butter. — ^Put  batter  into  a  nice,  clean  stew-pan  over  a  clear,  alow  fixe ;  waleh  it,  and,  as  it 
melts,  skim  away  the  butter-milk  it  casts  up ;  let  it  stand  for  a  minute,  that  imparities  may  sink  to  the  bottom  ; 
pour  the  clear  butter  through  a  sieve  into  a  dean  basin,  leaving  the  sediment  in  the  stew-pea. 

5041.  Burned  Butter. — ^Put  a  lump  of  butter  into  a  frjring-pan ;  when  melted,  and  it  becomes  brown,  add  tn 
it  a  table-spoonful  and  a  half  of  vine^r,  a  little  peppar,  and  salt. 

S048.  ButteTt  oiled  (for  frying  Ftshf  iustead  of  Olive  Oil). — Melt  two  ounces  of  batter  in  a  sauce-pan  or 
eop ;  put  into  hot  water :  it  can  scarcely  be  done  too  gradaaUy.  From  the  sediment  st  the  bottom  it  moat  bo 
pourad  away. 

Fish  Sauces. 

6043.  Oyster  Sauce. —pTeservc  the  liquor  of  the  oysters,  and  the  beards  when  taken 
off;  boil  up  the  liquor  and  beards  together ;  strain  it  and  put  in  the  oysters ;  warm  them 
in  it  for  a  few  minutes ;  then  take  them  out  and  drain  them ;  strain  ofl*  the  liquor  clear. 
Put  into  a  stew-pan  a  small  bit  of  butter  with  a  spoonful  of  flour,  and  fry  them  together ; 
dilute  this  with  the  oyster  liquor  and  two  table-spoonfuls  of  cream ;  let  it  boil  gently, 
then  add  the  oysters.  When  boiled  suflijciently,  season  it  with  salt  and  with  a  spoonful 
of  essence  of  anchovy.    Serve  in  a  tureen. 

6044.  Lobster  Sauce. — ^Mash  or  pound  the  fresh  eggs  of  the  hen  lobster,  which  squeeze 
through  a  piece  of  muslin  and  reserve ;  divide  the  flesh  of  a  boiled  lobster  into  conve- 
nient bits,  and  dust  them  with  a  little  flour  to  prevent  them  from  adhering  together; 
put  them  into  a  sauce-pan  with  sufficient  butter  and  cream,  or  milk,  constantly  stirring 
over  a  gentle  fire  until  dissolved  ;  let  it  simmer  a  minute  or  two,  then  add  the  strained 
eggs,  or  spawn ;  and  when  it  assumes  a  brilliant  red  colour,  instantly  remove  it  from 
the  fire,  as  the  continuance  of  a  boiling  heat  would  destroy  its  fine  redness.  Those  who 
prefer  the  flavour  of  anchovy,  cavice,  or  lemon  juice,  may  make  the  addition  at  table. 

5045.  Shrimp  Sauce.— When  the  shrimps  are  picked  at  home,  reserve  the  bodies  and  shells,  and  stew  them 
in  a  little  water ;  strain  this  liquor  throagh  muslin,  and  employ  it  with  sufficient  batter,  floar,  and  the  picked 
shrimps.  Some  penons  pound  the  picked  shrimps  into  a  paste,  which  may  be  afterwajd  miz^  with  the  bat- 
ter, flour,  and  the  water  in  which  the  bodies  havo  been  stewed.  In  this  way  the  sauce  beoomee  strongly  im- 
pragnated  with  the  flavour  of  the  shrimps. 

5040.  Anchovy  Sauce.— TAe  a  couple  of  anchovies,  pick  them  clean  from  the  bones,  and  pound  them  to  a 
paste  with  some  flour.  When  sufficiently  smooth,  add  two  ounces  and  a  lialf  of  butter,  and  inoorpotate  it  with 
the  anchovy  paste  {  put  this  mass  into^  sauce-pan  with  nearly  a  pint  of  milk  or  cream,  and  aet  it  over  a  gentle 
fira  to  dismlve,  fteqaently  stirring  it ;  when  it  has  simmered  a  minute  or  two,  it  will  be  of  the  requisite  con- 
sistence. Made  with  the  eaesnoe  of  anchovy,  two  table-spoonfuls  will  be  necessary  to  flavour  half  a  pint  el 
good  melted  batter.    It  should  be  served  hot,  and  have  the  juice  of  half  a  lemon  squeeied  into  it. 

5047.  Fennel  and  Butter  for  Mackerel. — ^After  the  fennel  is  washed,  boil  it  in  half  a  pint 
of  salt  and  water  for  six  or  seven  minutes ;  drain  it  and  mince  it  very  small.  Mix  it 
well  with  melted  butter,  and  serve  it  in  a  sauce  tureen.  Fennel  and  parsley  sauce  is 
sometimes  preferred  to  fennel  sauce  alone.  A  sprig  of  mint  and  an  onion  chopped  very 
small  are  also  sometimes  added. 

9048.  Mackerel  Roe  SsHce.— Boil  tlie  soft  roea  of  mackeral,  and  bruise  fhem  with  a  spoon  ;  then  mix  them 
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with  tkR  yolk  of  an  •gg  well  beaten.  Add  to  Oum  nit  and  pepper,  and  eome  fennel  and  parsley  boiled  and 
•hopped  email.  To  theae  muat  be  added  half  a  pint  of  thin  malted  batter.  Some  add  mnshroom  catoop,  «r 
wnljiut  pickle  and  soy. 

6049.  Egg  Sauce  for  salt  Fish. — Boil  three  eggs  for  twelve  minutes,  and  harden  them 
by  putting  them  immediately  into  cold  water ;  this  will  also  prevent  the  surface  from 
becoming  black.  Chop  all  the  yolks,  but  only  half  the  whites,  into  small  square  dice, 
and,  after  putting  them  into  the  sauce  tureen,  pour  upon  them  half  a  pint  of  melted  but- 
ter, not  too  thick.    Stir  these  well  together. 

5050.  Liver  Sauce  for  Fish. — Boil  the  liver  of  the  fish  and  pound  it  in  a  mortar  with  a 
little  flour;  stir  it  into  broth,  or  some  of  the  liquor  the  fish  was  boiled  in,  or  in  melted 
butter,  parsley,  and  a  few  grains  of  anchovy  essence,  soy,  or  catsup.  Give  it  a  boil,  and 
run  it  through  a  sieve.    You  may  add  lemon  juice  or  lemon  cut  in  dice. 

5051.  A  veryfint  Sauce  for  Fish.—ViaX  into  a  well-tinned  sance-pan  a  pint  of  port  wine,  a  glass  of  mountain, 
half  a  pint  of  hne  walnat  catsup,  twelve  anchovies  and  the  liqaur  belonging  to  tnem,  three  or  four  tabJo'Spoon- 
f ols  of  walnut  pickle,  aod  the  ri nd  of  half  a  lemon.  A  few  eschalots  and  Cayenne,  to  taste,  may  be  added.  A Iso, 
three  ounces  of  8cra|>ed  horseradish,  two  or  three  blades  of  maoe,  two  tea*spoonfuUi  of  made  mustard.  Boil 
all  gently  together  till  the  rawness  of  the  taste  is  loat.  Put  it  into  a  jag  to  cool,  and  thence  pour  it  into  pint 
bottles  and  cork  them  close. 

505i.  CvZ/ii  for  FV«A.— Broil  a  jack  or  pike,  then  take  off  the  skin,  and  separate  the  flesh  from  the  )>one^ 
Boil  six  eggs  for  twelve  minutes*  and  take  oat  the  toUcs  ;  blanch  and  beat  to  paste  a  few  almonds.  Add  the  eggs, 
and  mix  these  all  together  with  butter  ;  put  in  the  fish,  and  pound  the  whole  mass  together.  Set  a  stew-paa 
on  the  fire  with  a  piece  of  butter  to  brown,  and  when  boiling  put  half  a  dozen  onions  sliced,  two  parsnips,  and 
three  carrota,  to  brown  also  ;  pour  to  them  afterward  a  little  broth  to  moisten  them.  When  these  have  boiled 
for  a  few  minutes,  strain  them  into  another  sauce-pan,  put  in  a  whole  leek,  some  parsley,  sweet  basil,  half  a 
dooen  cloves,  some  moshroMBs,  truffles,  and  bread  crumbs,  and  let  them  stew  together  for  a  quarter  of  an  hour, 
when  the  fish,  eggs,  and  almonds  from  the  mortar  must  be  added,  and  the  whole  stewed  together  some  time 
longer,  but  not  boiled.    When  sufficiently  done,  strain  it  through  a  hair  sieve. 

Sect.  VII. — FORcsMEiTa  and  flavouring  inokeoients. 
SoBBBCT.  1. — Forcemeats. 
o053.  To  compound  forcemeats,  and  to  use  discriminately  flavouring  ingredients  or  con* 
diments,  is  the  next  branch  in  cooking  to  which  attention  must  be  given.  Forcemeats 
should  have  the  various  ingredients  of  which  they  are  composed  equally  incorporated, 
so  that  the  whole  mass  may  be  uniform  in  quality  and  flavour.  Flavouring  herbs  or 
condiments  employed  in  forcemeats  should  be  carefully  added,  all  predominance  in  any 
one  over  the  rest  being  avoided.  As  in  these  flavours  it  is  impossible  to  state  precisely 
bow  much  of  each  should  be  used,  the  cook  must  accustom  herself  to  taste  and  to  judge 
for  herself  of  the  due  proportion  of  each ;  experience  will  give  her  delicacy  and  accura- 
cy of  taste.  Accuracy,  in  regard  to  flavour,  is  an  important  attainment  in  a  cook ;  per- 
haps none  can  be  eminent  who  do  not  strive  to  acquire  it. 

5054.  Forcemeat  for  Veal  or  Turkey,  roasted. — A  forcemeat  for  roasted  v6al  or  turkey 
should  be  made  of  equal  quantities  of  finely-minced  suet  and  grated  bread,  somewhat  less 
than  a  quarter  of  a  pound  of  each.  About  two  ounces  of  each  will  be  enough  for  a  tur- 
key poult.  Some  add,  finely  chopped,  some  parsley,  sweet  marjoram,  lemon  thyme,  some 
grated  lemon  peel,  a  very  small  slice  of  onion  (minced  extremely  fine),  a  little  pepper 
and  salt.  When  these  are  mixed  equally  together,  the  whole  must  be  united  by  adding 
an  egg  to  it,  or,  if  insufiicient,  two  eggs,  previously  well  beaten,  must  be  employed  to 
bring  it  into  one  consistent  mass. 

Forcemeat  for  boiled  Turkey. — Chop  half  a  pound  of  lean  veal,  two  anchovies,  the  same 
quantity  of  beef  suet,  a  few  oysters  (bearded),  some  bread  crumbs,  incorporated  together 
with  yolks  of  eggs.  To  these  some  cooks  add  a  flavour  of  herbs.  Stuff  the  crop  of  the 
turkey,  and  prepare  it  for  boiling. 

5055.  Stuffing  for  Goose  or  Dmcks.  —Chop  onions  very  small,  with  half  the  quantity  of  sage  leaves.  To  tliese 
add  a  toa-cupfttl  of  grated  bread,  a  small  lump  of  butter,  some  pepper  and  salt,  and  incorporate  the  whole  with 
the  yolk  and  white  of  an  egg  beaten  up. 

Another  Way.— Boil  the  onions  and  sage,  and  then  chop  them  very  small,  and  put  into  the  goose  or  ducks 
without  any  other  addition  except  that  ofpepper  and  salt. 

5050.  Stuffing  for  Hare  or  roasted  Rabbit. — If  the  liver  be  perfectly  fresh,  parboil  it,  and  mince  it  very  fine  • 
add  to  it  a  small  tea-cupful  of  beef  suet  chopped  fine,  the  same  quantity  of  grated  bread,  a  bunch  of  parsley, 
also  finely  chopped,  some  marjoram,  lemon  thyme,  and  grated  lemon  pevl,  together  with  a  shred  or  two  of  ea 
chalot,  and  a  little  pepper  and  salt.    Mix  these  tf^ether  with  an  egg  inlo  a  tolerably  stilT  moss ;  put  them  into 
Uie  hare,  and  sow  up  the  skin. 

5057.  Stuffing  for  roasted  pigeons,  the  tame  as  for  veal.  For  stewed  pigeons,  boil  and  bruise  the  livers,  and 
add  to  them  a  Lttle  butter,  a  few  bread  crumbs,  some  pepper,  salt,  pounded  cloves,  chopped  parsley,  and  sweet 
herbs ;  mix  these  ingredients  together,  and  put  a  portion  into  each  pigeon. 

506S.  Forcemeat  for  Pies. — A  pound  of  lean  veal  trimmed  of  all  the  sinews  and  skins 
and  chopped  wiih  half  a  pound  of  fat  bacon,  some  powdered  herbs,  a  little  salt,  two  eggs, 
and  a  little  mushroom  catsup ;  these,  mixed  together,  may  be  used  rolled  up  with  best 
olives,  or  made  into  balls,  and  added  to  pies  or  some  made  dishes. 

6069.  A  Forcemeat  of  Rabbit. — ^Take  a  pound  or  more  of  the  meat  of  wild  rabbits ;  add 
to  it  two  pounds  of  fat  bacon,  chop  both  together,  and  afterward  pound  them  with  a  fl» 
vouriog  of  herbs,  a  little  salt,  two  yolks  and  one  white  of  an  egg. 

SuBSECT.  2. — Flavouring  Ingredients. 

We  may  remind  the  reader  that  the  several  spices  and  mustard  have  been  described  in 
Book  VIL,  Chap.  X. ;  and  salt  is  treated  of  in  Book  X.,  Chap.  lU..  Sm    ni. 
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5060.  To  prepar€  Miuttrdfar  twe. — Id  this  coantij  imistaid  is  simply  made  with  mifl^ 
water,  vinegar,  or  wine.  Tne  floar  of  mnstard  sfacraki  be  kept  diy  in  a  bottle  pro/gedf 
corked. 

Fir$t  Method. — When  made  with  water  in  the  osnal  way,  it  has  for  some  little  time  a 
bitter  taste.  To  avoid  this,  rub  in  a  mortar  one  table-spoonfnl  of  the  floor  of  mnstaid 
with  two  of  milk  or  cream,  half  a  tea-spoonfhl  of  salt,  and  the  same  of  lomp  sagar  pow- 
dered. 

Second  Method. — ^Made  with  vinegar,  they  shonld  be  nibbed  together  smooth  for  up- 
ward of  seven  or  eight  minutes,  and  when  done  should  be  of  the  consistency  of  thick 
cream.  Pot  it  into  a  stone  jar ;  and,  closely  stopped,  it  will  keep  good  for  a  fortnight. 
That  which  is  put  into  the  table  mustard-pot  should  not  be  more  in  quantity  than  what 
will  be  consumed  in  one  or  two  days ;  the  air  soon  causes  it  to  turn  sour  if  it  be  ex- 
posed. 

Third  Method,  according  to  Dr.  Kitchener. — ^Boil  three  ounces  of  salt  in  a  quart  of  boil- 
ing water  or  vinegar,  and  poor  it  hot  on  two  ounces  of  scraped  horseradish.  Cloedy 
cover  the  jar,  and  let  it  stand  twenty-four  hours.  Strain  and  mix  it  by  degrees  with  the 
best  Durham  flour  of  mustard ;  beat  well  together  till  quite  smooth  and  of  the  thickness 
of  cream.    Put  it  into  a  wide-mouthed  bottle  and  sU^  it  close. 

6061.  The  Frenchfltnowr  their  imutard  with  Champagne',  Madeira,  or  other  wines ;  or 
with  vinegar  flavoured  with  capers,  anchovies,  tarragon,  elder,  basil,  bumet,  gailic,  es- 
chalot, celery,  adding  Cayenne  or  various  spices,  or  sweet  savoaiy,  or  fine  horbs,  truf- 
fles, catsup,  AAi. ;  in  short,  considering  mustard  only  as  a  vehicle  for  flavonre.  Some 
of  these  are  to  be  had  in  the  London  shops,  as  Moutarde  de  Maille,  de  Bordui,  6ce. 

SpiceSf  such  as  nutmeg,  mace,  allspice,  should  he  powdered  and  kept  dry  in  bottles. 
When  powdered,  these  ingtedients  go  much  farther,  and  more  rapidly  give  out  their  fla- 
vour, besides  being  more  ready  at  the  moment  they  are  wanted. 

SuBSBCT.  3. — Sweet  and  Savoury  Herbs,  dried. 

6062.  As  the  various  herbs  used  as  condiments  cannot  be  had  at  aU  times  of  the  year  ta  a 
frtsh  state,  means  have  been  found  for  preserving  their  flavours.  Drying  and  reducing 
them  to  powder  is  one  of  the  methods  practised.  The  common  method  of  diying  is  to 
put  them  into  paper  bags,  and  lay  them  on  a  shelf  in  the  kitchen,  exposed  to  all  Uie  fumes, 
steam,  smoke,  £c.,  by  which  they  soon  lose  their  flavour ;  but  the  foUowmg  method  is 
greatly  preferable.  The  substances  to  be  preserved  should  be  gathered  on  a  fine  day, 
at  the  time  when  they  are  in  the  highest  perfection.  Having  de&ned  them  well  by  sep- 
arating the  leaves  from  the  stalks,  and  having  separated  the  dirt  by  rubbing  them  with 
the  bands  over  a  hair  sieve,  which  will  suffer  the  dust  to  go  tlurough  by  shaking,  they 
are  to  be  put  into  a  common  oven,  or  a  Dutch  oven,  before  the  fire,  and  dried  quickly,  but 
not  so  as  to  bum.  This  method  is  preferable  to  drying  them  more  slowly  by  the  heat  of 
the  sun.  When  quite  dried,  they  are  pounded  in  a  mortar,  passed  through  a  sieve,  and 
the  powder  put  into  bottles  well  stopped ;  in  this  way  parsley,  winter  savoury,  sweet 
marjoram,  lemon  thyme,  sweet  basil,  bay  leaves,  celery  seed,  lemon  peel,  horseradish, 
mint,  sage,  tarragon,  burnet,  mushrooms,  and  others  of  this  class,  will  retain  their  fra- 
grance and  flavour  for  several  months. 

5063.  SeoMons  for  drying  Sweet  Herbs. — Basil  is  in  the  best  state  for  drying  from  the 
middle  of  August  and  three  weeks  after.  Knotted  marioram,  from  the  bcj^nrng  of  July 
and  during  the  same.  Winter  savoury^  the  latter  end  of  July  and  throughout  August. 
Summer  savoury,  at  the  same  time.  Thyme,  lemon  thyme,  orange  thme,  during  June  and 
July.  Mint,  latter  end  of  June.  Sage,  August  and  September.  Tarragon,  June,  July, 
and  August.  Bumet,  June,  July,  and  August.  Parsley,  May,  June,  and  July.  C&cmci, 
the  same.  Fennel,  the  same.  Elder  flowers,  the  same.  Orange  flmoers,  May,  June,  and 
July. 

5064.  It  is  found  convenient  to  keep  ready  prepared  mixtures  of  these  powders^  for  flavour- 
ing certain  soups  and  ragout,  of  which  the  fotlowiAg  may  serve  as  a  specimen :  Dried 
parsley,  winter  savoury,  sweet  marjoram,  lemon  thyme,  of  each  two  onnces ;  lemon  peel 
cut  very  thin  and  dried,  one  ounce ;  sweet  basil,  one  ounce ;  celery  seed  and  bay  leaves, 
of  each  one  drachm ;  or  part  only  of  these  may  be  employed,  acoording  to  taste.  An- 
other mixture,  recommended  for  pea  soup,  consists  of  dried  mint  and  sage,  celery  seed, 
and  pepper. 

5065.  Tht  following  ur«  kept  ready  frepartd  in  the  London  shops :  Dried  auishxoaiBa,  dried  troiBee  ond  aao 
relt,  artichoke  bottonu,  bottled  and  green  troffies. 

InfusionM  of  Aeeo  maj  lil^wiie  be  made  in  viaefar  or  white  wine,  wUoh  may  be  employ  in  TOUeUaii 
■ancM ;  althongh  theee  are  iafesior  to  the  freeh  gnthered  heibe. 

6066.  Cttrry  powder  is  nmdh  used  for  flavouring  and  hicreasiag  the  retish  of  soch 
dishes  as  chicken,  rabbits,  veal,  sweetbreads,  lobster,  tuihot,  sotes,  oysters,  dco.  ii 
made  after  the  following  receipt,  it  will  be  found  scarcely  to  diffi»r  from,  what  is  broogfat 
from  the  East : 

t  ox.  of  oeriaader  eeed  ;  1  oz.  of  cummin  eeed  ;  ^  oz.  of  caraway  leed ;  j^  oz.  of  ginger  <in  powderi  ;  S  ox.  ol 
tvxMric ;  4  OS.  of  black  pepper  (povnded) ;  ^  ox.  of  Cayenne  (of  the  yerr  beet  qoalztr,  or  more  win  be  acoce 
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These  wgredientaT are  to  be  dried  Id  an  oven,  ponnded  and  sifted  aeparatelyy  then  mixed 
tofetber  in  a  mortar,  and  put  into  a  diy  bottle  and  corked.  N.  B,—A  tabl^-spoonful  will 
be  sufficient  for  a  large  dish  of  curry. 

6067.  A  Ragout  Fowder : 

1  (tz.of  nit :  i  osE.  of  muatard ;  |  oz.  of  allfpice  ;  ^  oz.  <}f  black  pepp«r  dfrotuid) ;  J  02.  of  grated  Itnon  peel : 

I  o£.  of  ginger ;  ^  oa.  of  mitnieg ;  8  dradhma  of  Cayenne. 

Dry  these  ingredients  in  an  oven,  poand,  sift,  mingle  them  well  together,  and  bottle 
them. 

5006.  Muihroom  Powder.-— Wtah  half  a  peck  of  large  mnthroome  while  quite  fresh,  and  free  them  fr<»n  gnt 
and  din  with  flannel ;  aerape  ont  the  bUok  part,  and  do  not  ate  any  that  are  worm-eaten  ;  put  them  into  a 
lane  stew-iMn  over  the  fire  withoat  water,  with  two  large  onions,  some  ctoves,  a  quarter  of  an  onaee  of  mace, 
and  two  spoonfols  of  white  pepper,  all  in  powder ;  simmer  and  shake  them  till  all  the  liquor  be  dried  up,  but 
be  careful  they  do  not  bum.  Xay  them  on  tins  or  sieves  in  a  slow  oven,  till  they  are  dry  enough  to  beat  to 
powder ;  when  powdered,  put  it  into  small  bottles,  which  must  be  closely  corked,  and  kept  in  a  dry  place. 

5009.  Anehovf  Powder.'-Poand  the  fish  and  rub  them  through  a  siere,  make  them  into  a  paste  with  dried 
flour,  and  roll  it  into  thin  cakes,  and  dry  them  before  a  slow  fire  (or  oven).  Pound  them  very  fine,  and  put 
them  into  bottles.  Cork  them  well,  and  the  powder  will  keep  good  for  many  years*  N.B.^^TTm  spritJdtaom 
hnmi  tmd  bmtttr  is  an  ogreeabU  reUsh. 

5070.  Oygter  PotNier.— Open  the  oysters  carefully,  so  as  not  to  cut  them  except  in  dividing  the  grisde  which 
attaches  the  shells.  Put  them  into  a  mortar,  and  when  you  have  got  as  many  as  yon  can  convenienay  pound 
at  once,  add  about  two  drachms  of  salt  to  about  a  dozen  oysters ;  pound  them  and  mb  them  through  the  back 
«f  a  hair  sieve,  and  put  them  into  a  mortar  again,  with  as  much  floor  (but  pnviously  thoroughly  dned)  as  will 
roll  them  into  a  paste ;  roll  this  paste  out  seven]  times,  and,  lastly,  floar  it,  and  rou  it  out  the  thicknesa  of  a 
half  crown,  and  cttt  it  into  pieces  abont  an  inch  aqoaie ;  lay  them  in  a  Dutch  oven,  where  they  will  diy  fe 
gently  as  not  to  get  burned ;  turn  them  every  half  hour,  axul  when  they  begin  to  dry,  crumble  them.  They 
will  take  about  four  hours  to  dry.  Pound  them,  sift  them,  and  put  them  into  dry  bottles  ;  cork  and  seal  them 
over.    i^T.B.— Three  dozen  of  natives  required  7^  ounc^  of  flour  to  make  them  into  a  paste,  which  then  weighed 

I I  ounces ;  when  dried,  0^  ounces.  To  moke  half  a  pint  of  sauce,  put  one  ounce  of  batter  into  a  stew-pan  with 
three  drachms  of  oyster  powder  and  six  table-spoonfuls  of  milk ;  set  it  on  a  alow  fire,  stir  it  till  it  boils,  and 
season  it  with  salt.  This  extract  is  valuable  in  inland  countries,  and  equally  good,  when  made  into  sauce, 
with  fish,  fowls,  or  ramp  steak ;  sprinkled  on  bread  and  butter,  it  makes  a  good  sandwich.  It  is  an  excellent 
store  saaoe  for  the  army  and  navy. 

SuBSECT.  3. — Store  Sauces,  Essewes^  Vinegars,  and  Catsups, 

6071.  Under  this  head  is  an  almost  endless  variety  of  flavouring  ingredients,  many  oL 
which,  in  the  present  state  of  English  cookery,  are  almost  indispensable. 

Anchovy  essence  is  one  of  the  most  esteemed  of  the  essences.  For  those  who  prefer 
to  have  it  home-made,  it  will  be  necessary  to  remark  that  success  In  making  it  depends 
greatly  on  having  anchovies  which  have  been  long  enough  pickled,  so  as  to  dissolve 
easily  without  giving  a  rusty  flavour  to  it.  In  choosing  the  fisb,  take  care  that  yon  dc 
not  purchase  sprats  instead  of  anchovies,  which  are  often  sold  for  them ;  also,  avoicf 
having  those  in  which  red  paint  has  been  put  into  the  pickle  in  order  to  improve  the  col- 
our of  the  fish.  Having  observed  these  precautions,  take  s  pound  of  the  best  anchofies 
yon  can  get,  and  put  them  into  two  quarts  of  water,  with  two  bay  leaves,  some  whole 
pepper,  a  little  scraped  horseradish,  thyme,  two  blades  of  mace,  six  eschalots  chopped 
small,  a  wine-glass  of  port  wine,  and  the  rind  of  a  lemon  ;  boil  all  together  for  twenty 
minutes,  rob  them  through  a  tamis,  and  pour  the  liquor  into  pint  bottles  ;  these  must  be 
corked  down,  and  kept  m  a  cool,  yet  dry  place. 

5072.  Soy, — ^This  sauce,  much  used  for  fish,  comes  from  Japan,  and  is  called  there 
soja.  It  is  made  from  the  seeds  of  a  plant  called  Dotichos  soja.  Some  is  also  brought 
from  China,  but  the  Japanese  is  the  best.  It  is  supposed  to  be  extensively  counterfeited 
in  this  country.  When  genuine,  it  is  of  an  agreeable  flavour,  neither  too  salt  nor  too 
sweet,  of  a  thick  consistence,  and  clear  brown  colour.  When  shaken  in  a  glass,  it 
should  leave  a  coat  on  the  surfoce  of  a  bright  yellowish-brown  colour. 

A  somewhat  similar  sauce  may  be  prepared  in  the  following  manner  :  Boil  a  gallon< 
of  the  seeis  of  the  Dolichos  soja  till  they  are  soft  -,  and  even  pease  or  kidney-beans  may 
be  used  as  a  substitute ;  add  an  equal  quantity  of  bruised  wheat ;  put  this  mixture  into 
a  warm  place  for  twenty- four  hours,  and  add  a  gallon  of  common  salt  and  two-  gallona 
of  water.  Shake  the  whole  together,  and  put  it  into  a  stone  jar,  where  H  should  re« 
main  closed  up  for  two  or  three  months,  during  which  time  it  should  fVequently  be 
shajcen.  After  this  time,  the  liquor  should  be  pressed  out  through  a  sieve,,  which  will 
constitntc  the  soy.  An  inferior  kind  may  be  procured  by  putting  salt  water  upon  what 
remains,  and  treating  it  in  the  same  manner. 

SGf7S.  Etsenee  of  Ham. — Cut  of  lean  ham  three  or  four  pounds  into  pieces  about  an  inch  in  thickness ;  li^ 
tfiem  in  a  stew-pan  with  slices  of  carrot,  parsnips,  and  three  or  (bur  onions.  Let  them  stew  till  they,  stick  to 
die  pan,  but  do  not  bum.  By  degrees,  pour  in  some  good  veal  .gr&vy,  a  few  fresh  mashroomsv  (or  mnahroom 
powder),  tru£Bes,  morels,  cloves,  parsley,  leek,  basil,  and  a  crust  of  bread ;  cover  it  doee,  and  simmer  it  tiU 
It  gets  thick,  then  strain  it  off  for  use.  iV.B.— This  essence  is  sold  in  the  shops  for  three  shillings  a  pound*; 
and  as  a  small  quantity  will  give  a  strong  flavour,  it  is  by  no  means  an  expensive  essence. 

5074.  Soup  Herb  Sptrit.—Of  lemon  thyme,  winter  Savoury,  sweet  nuujoram,  sweet  basil,hn]f  an  ounce  each : 
lemon  peel  grated,  two  drachms ;  eschalots,  the  same ;  celery  seed,  a  drachm  avdrdupcns  weight.  Infose 
these  in  a  pint  of  brandy  or  proof  spirit  for  ten  days.  Neither  wine  nor  vinegar  will  eztiaet  the  uvoor  of  ilui 
higredienty  so  well  as  the  nirit. 

9079.  Spirit  of  Savoury  Spice. — Black  pepper,  an  ounce :  allspice,  half  an  ounce  (Jbufy  poKderedi ;  nutmeg 
grated,  a  quarter  of  an  ounce  avoirdupois  weight.    Infose  these  in  a  pint  of  brandy  or  proof  spirit  for  ten  days. 

9070.  Soup  herb  apirii  taid  epirit  of  vnowy  «ptce,  mixed  in  the  proiwrtion  of  half  a  pint  of  the  herb  qniil 
to  a  qutrter  of  a  pint  of  the  savoury  spice  spirit,  form  a  valnable  anziliazy  in  the  kitchen  in  heightening  the 
favour  and  giring  an  immediate  finish  to  soups,  sanoes,  ragouts,  Ac.    They  will  keep  for  twenty  yean. 

6  U 
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•077.  RtUakfaf  Gtoitt'^iat.  ovnct  of  tAMk  pan»r,  brif  aa  omio*  of  dJ^piea  ponaded  fine,  aa  oanoB  af  nl;» 
balf  an  ouaoa  of  acnped  honanduh,  ud  tlia  •una  m  eadkaktis  paaled  aad  qqavfetied ;  p«t  t)»aa  incndiBaiM 
U>  a  pint  of  mushroom  or  walnut  cataup ;  let  them  steep  for  a  foniiight.  then  atrain  tham  off.  ▲  tea-apooaToi 
or  two  of  this  mixed  with  the  gravy  sent  up  with  chops,  or  with  melted  oatter,  is  an  agreeable  additioa. 

5078.  Essences,  likeimef  of  the  various  flAWjwring  mbstances  may  be  prepared  bj  proca 
ring  their  essential  oils,  and  adding  them  to  proof  spirit :  a  few  drops  of  this  will  answer 
nearly  the  same  purpose  as  the  fresh  herb ;  but,  as  they  are  extremely  powerful,  tbey 
must  be*^mployed  with  a  cautious  band,  drop  by  drop,  until  the  article  to  be  flaToiued 
has  acquired  the  proper  taste.  These  domestic  essences  are  bow  very  generally  used, 
on  account  of  the  superiority  of  the  flavour  they  impart,  and  their  economy.  The  fol- 
lowing essencea  are  now  kept  in  the  shops :  Essence  of  allspioe,  bitter  almonds,  cassia, 
cinnamon,  clovea,  lemon,  nuUnegs,  ginger.  Tincture*  may  be  made  by  infusing  the 
substances  in  proof  spirit  or  French  brandy :  these  are  superior  to  the  essences.  Seo>e 
examples  of  these  are  the  following : 

9079.  Biienes  of  Lemon  PeeL—'Adi  gradaallr  one  drachm  of  oil  of  Jemoaa  to  two  oqneaa  of  the  ativa^osi 
rectifiad  spirit.  A  few  drops  of  this  will  give  afi  the  flavour  of  the  rind  of  the  loflMa,  and  is  my  rwanaiiiiBl 
for  punch,  blanc-maiiA»,  jeOies,  nerns,  lemonade,  pies,  pnddiags,  nwouts,  d^c 

9060.  Tmehare  ^  Lmon  Pecl.--Put  the  rind  af  lemons  into  faranay  or  proof  apiril.    la  a  feitiiighk  ikm  tiae 
tnro  wiU  be  ready.    Tincture  of  Seville  oranges  may  be  made  in  the  sania  way. 

TV  oUo  tacdirtm  of  lemon  may  be  preserved  by  rubbing  lumps  of  sugar  upon  Isacm  peal,  ao  aa  to  take  ap 
the  essential  oil  of  tba  lemon ;  and  these  roa^  be  lie]>t  in  a  jpot,  preasiag  tnam  well  down. 

9081.  Essence  of  Aaieafo. — ^Add  one  drachm  of  oil  of  pmento  to  two  ounces  of  proof  qiirit.    TUa  is  vaqr 
.  uaeftod  in  making  mulled  wine,  or  mvies :  a  few  drops  will  suffice. 

9069.  TuKtmrt  iff  allspiee  is  maue  by  steejang  thcoo  ounces  of  pimento  in  a  quart  of  proof  spirit,  oocaMBaDj 
shaking  it  during  a  fortnight. 

6063.  Essence  and  tincPmre  of  nutmeg  are  made  in  the  same  way. 

9084.  Bssend  of  Cinnamon. — Add  one  drachm  of  oil  of  cinnamon  to  two  oanoas  of  rsotiiMd  apirit  of  wiaa. 

9069.  Tincture  of  OiivMaioii.— Steep  grated  or  bruised  cinnamon  in  proof  spirit  for  a  lartnight. 

9060.  THneture  of  celeryttkyme,  savoury,  marjoiamt  InlsU,  dsc,  ma]r  be  made  by  steeping  these  herba  for  a 
fbrtnig-ht  in  proof  spirit  or  French  brandy.    A  few  drops  will  be  sufficient  for  ^vouxing  soups,  d;o. 

9087.  Compound  essences  and  linctans  may  likewise  be  made  by  expoaing  two  or  more  of  these  anbstaaees 
together  to  the  action  of  spirits. 

6088.  The  above  essences  and  tinctures  are  kept  ready  for  sale  in  London  shops,  partiealariy  ForlnamV,  Pio. 
eadilly. 

9080.  Chili  Vtiugar.— Infuse  fifty  red  English  chiUet  (out  in  half  or  pounded)  In  a  prat  of  the  best  vinegar 
for  a  fortnight.    A  quarter  of  an  ounce  of  Cayenne  pepper  added  to  the  vinegm*  will  answer  as  weU. 

ChUi  taine  is  obtained  b^-  putting  fifty  pounded  red  chilies  into  brandy  instead  of  vinogar. 

9000.  BasU  Wine  or  Vtnegar.—Fi\l  a  wide- mouthed  bottle  with  fresh,  green  basil  leaves,  and  cover  then 
with  vinegar  or  wine,  and  let  them  steep  for  ten  dnya.  If  a  very  strong  essence  be  required,  the  liquor  musS 
be  strained  oiF,  and  mors  leaves  be  added  to  it,  to  steep  in  it  for  another  fortnight ;  when  this  u  done,  it  nraai 
be  corked  down.    When  used,  a  table-spoonful  will  give  to  mock-turtle  aoup  the  basil  flavour. 

9001.  Gorlte  Vinegar  or  Wtiu.— Take  a  stone  jar  and  put  into  it  a  bottle  of  white  wine,  half  a  glaaa  of  vine 
gar,  the  juice  of  two  lemons,  six  cloves  of  garlic,  the  same  number  of  clores,  the  quarter  of  a  nutmeg,  and  twc 
bay  leaves.  Pot  the  jar  into  a  kettle  of  hot  wider,  and  set  it  over  the  fire ;  whm  it  boils,  cover  the  kettk 
close  and  take  it  off  the  fire,  and  let  it  stand  closely  covered  near  the  fire  for  seven  or  eight  hmura  ;  stxaia  ii 
through  a  coarse  sieve  ;  then  filter  and  bottle,  keeping  it  closely  corked.  A  few  dr^pe  will  give  a  stnag  te- 
veur  to  a  pint  of  soup  or  gravy.  A  slight  flavour  of  garlic  is  one  of  the  finest  we  have ;  used  to  exoew,  it  is 
disagreeable. 

60(13.  Eschalot  F«JKg«r.--EschaloU  are  in  high  perfection  during  July,  August,  and  September.  Peel  and 
chop  a  quarter  of  a  pound  of  eschalots,  and  pour  o&  them  a  quart  ot  white-wine  vinagar :  atop  the  jar,  and  kt 
it  steep  for  ten  days,  shaking  it  well  every  day.    Poar  off  the  dear  liquor  into  smaUbottles. 

609S.  Es<Aalotwine  is  a  more  expensive,  but  a  finer  flavoured  extract  of  eschalots  than  the  above,  and  is 
prepared  in  nearly  the  smne  way.  Three  onnoee  of  easbalota,  peeled  and  pounded,  an  infused  in  a  pint  of 
aherzy  for  ten  davs ;  the  Lquor  is  then  poured  off,  and  three  more  ounces  of  eschalots,  peeled  and  poaBded,an 
put  to  it,  and  sniftered  to  steep  in  it  for  ten  days  longer,  when  the  wine  is  again  poured  off  and  put  into  bottfaa, 
and  doaelv  coriwd.    An  ounce  of  scraped  horseradish  may  be  added,  and  the  thin  rind  of  lemon. 

pm,  Tmragon  Fwgw.— This  is  an  agreeable  addition  to  soups,  salad,  sauce,  and  to  mix  in  aiuatanl.  A 
wide-moutbed  bottle  must  be  filled  with  fresh-gathered  Urragon  leaves.  These  ahould  be  gatheiad  on  a  dry 
day  any  time  between  midsummer  and  Michaelmas,  just  before  it  flowers.  The  leaves  must  bo  packed  ftxtm. 
the  stalkt  and  dried  a  little  before  the  fire,  covered  with  the  best  vinegar,  and  steeped  for  fottxteen  daja ; 
!rtrained  through  a  jelly^bag  until  fine,  and  bottled  in  half-pint  bottles ;  these  must  be  carefallv  cocked,  and 
kept  in  a  dry  plaoa. 

6095.  JlfitfAroom  Catnip.— Look  out  for  mushrooms  from  the  benQning  of  September;  take  ca)«  they  ai«  of 
•the  right  sort,  and  fresh  gathered ;  full-grown  flaps  are  to  be  preferred :  put  a  layer  of  these  at  the  bottom  of 
•a  pan,  and  sprinkle  them  with  salt,  then  another  layer  of  mushrooms  and  some  salt  on  them,  and  so  on  alter- 
nately, salt  and  mushrooms ;  let  them  remain  two  or  three  hours,  by  which  time  the  salt  will  have  penetzalad 
the  mosbrooms,  and  rendered  them  easy  to  break ;  then  pound  them  in  a  mortar,  or  mash  them  well  with  year 
Viands,  and  let  them  remain  for  two  davs,  not  longer,  stirring  them  up  and  mashing  them  well  each  day.  Than 
pour  them  into  a  stone  jar,  and  to  each  quart  add  an  ounce  and  a  half  of  whole  black  pepper  and  halfiuL  ounce 
of  allspice ;  stop  the  jar  close,  and  set  it  in  a  stew-pan  of  water,  and  keep  it  boiling  furtwo  hours  at  least. 
the  juice  dear  from  the  settlings  through  a  hair  sieve  (without  squeezing  the  miuhrooass)  into  a  dean 
pan :  let  it  boil  very  gently  for  half  an  hoort.  Those  who  are  for  superlative  caUup  will  continue  the 
ma  tba  mushroom  juice  is  reduced  to  half  the  quantity ;  it  ma^  then  be  called  double  eatsig>.    There  axe 


to  disturb  the  settlings  at  the  bottom  of  the  jor,  through  a  Umis,  or  thick  flannel  bag,  till  it  ia  paiiaclly 
oiear ;  add  a  table-spoonful  of  aood  brandy  to  each  pint  of  caUup,  and  hit  it  s:aud  as  before ;  a  frmh  '^^"•^r* 
-wiH  ha  dapoaitad,  from  which  uie  catsup  is  to  be  quietly  poured  off,  and  bottled  in  pints  or  half-pints,  whkli 
have  been  washed  with  brandy  or  spirit :  it  is  best  to  keep  it  in  such  quantities  as  are  soon  used.    Tnka  < 


far 


Ai-S^nfw^'^*^*,'"^*^  **  simmer  a  gallon  of  the  expressed  jo/ce  of  wahiuis  when  they  ace  tender,  aed 
■Mm  N  weu ;  tben  pat  in  two  pounds  of  anchovies,  bones  and  liquor  ditto  of  eschaloU ;  one  ounce  of  dov«a. 
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Alto  iff  mwe,  ditto  of  pcfpper,  md  €iw  d]o««  of  gatlle.    Let  All  ilMfttfr  ifll  dw  «ailMMa  riok,  them  not  (ba 
llqaor  into  a  pan  till  eM ;  bottto  Mul  4ind«  the  qpfce  to  each.    Cork  doaelr,  and  tia  a  bladder  over  each.    It 
will  keep  twenty  yovvi  and  u  aot  good  the  firtt.    Take  oare  to  exprets  Mm  Joioa  at  home ;  it  ie  melj  anadid 
terated  if  bought. 

5097.  W^kua  CiUttm  wmdt  ^  Oe^reea  WMMfft.— Bhiiae  eae  haadved  aad  twentjr  yocnf  walaute ;  |rat  tc 
them  three  qusrleni  of  a  poand  of  aatt  and  a  qaatt  of  good  wine  vhiegar ;  etir  them  every  day  for  a  fortnight 
then  atrain  and  equeeie  the  liquor  from  them  thraogh  a  cloth,  and  I^  it  aside  ;  pot  tp  the  hneke  half  a  pidt 
of  vinegar,  and  let  it  stand  all  night ;  then  strain  and  squeeze  them  ss  before,  addiag  the  liqaor  obtained  nom 
them  to  what  was  put  saide  the  day  before ;  add  one  oance  and  a  quarter  of  whole  blade  pepper,  fwty  cloreti, 
half  aa  ounce  of  a«taiep;a  bruised  or  slieed}  h^  an  euaoe  of  gingery  and  iire  drachnm  of  maoe,  imd  boil  it  for 
half  an  hour ;  then  itrmn  %  off  from  the  spieee,  and  bottle  it  for  use. 

5096.  Tomato  Caf«tm.— Tteke  oae  gallon  of  fine,  red,  full-ripe  tomato*  ;  mluh  them  np  with  half  a  pounri 
af  salt ;  let  them  rest  Mr  three  dayi ;  then  press  off  the  juice,  and  to  each  quart  add  two  ounces  of  eschalots 
and  one  ounoe  of  giownd  black  vepper ;  boil  thsM  op  together  for  half  an  hoar ;  then  strain  them  through  a 
aiere,  aad  pat  to  the  juice  the  foUoi«ring  spicea :  quarter  of  an  ounce  of  maoe,  allspioe  ditto,  ginger  ditto,  nut- 
meg ditto,  one  drachm  of  coriander  seed,  aad  half  a  drachm  of  cochineal ;  bruise  them  aH  together,  and  1^ 
them  simmer  together  gently  for  twenty  minutes,  and  itrain  them  through  4  sieve.  When  void,  bottle  it,  and 
add  a  wine-glass  of  bnody  to  eaoh  bottle ;  ooik  it,  sad  it  will  keen  good  for  seyen  yeaxs. 


500A.  Oyster  CalM^.— Take  eome  fine  fresh  Milton  oysters,  wash  them  in  their  own  liqaor,  then  pound 
them  in  a  marble  mortar,  and  to  a  pint  of  oystera  add  a  pint  of  aherrr ;  boil  them  up,  and  add  an  ounce  of 
aalt,  two  drachms  of  pounded  mace,  aad  o«e  drachm  of  Cayeme  ;  let  taem  all  boil  up  again  ;  skfm  them,  and 
cub  them  through  a  deme.  Whom  oeld,  p«*  it  iatebotdea ;  ooric,  aid  seal  it  walk  Vt  m  beet  to  pound  the  spice 
«a  the  mmtar  with  the  oyacen. 


Sect.  Vni.— pastil 
SowBcir.  1* — Preparing  p«  Cnuts, 

5100.  Pufry  gtmntllf  is  composed  of  sinilar  ingredients,  but  wliicb,  being  diflerenuy 
{iroportioned  and  incorporated,  form  many  Tarieties ;  such  as  tbe  riek,  the  pUiriy  the 
JUhf  or  ptfptMryi  the  tkort  crtuC,  dbc.  In  hot  weather,  a  cool  place,  a  marble  slab,  and 
cool  bands  are  essential  in  making  sood  pastiy;  in  the  winter  it  is  necessary  to  render 
the  temperetore  warmer.  The  cook,  in  hot  weather,  should  place  the  butter  to  be  used 
in  a  pan  of  oold  water  for  a  fhw  hours,  and,  whenerer  it  is  possible,  the  pastry  should  be 
made  early  in  the  day ;  the  less  the  hand  touches  the  pastry  the  better.  The  flour  and 
water  may  be  mixed  together  with  a  wooden  pestle,  the  butter  laid  on  with  a  knife,  and 
the  whole  completely  united  by  the  use  of  the  roUing-pin.  In  making  pastry,  a  proper- 
tion  is  always  observed  between  the  quantity  o(  butter  to  be  incorporated  with  the  flour, 
and  the  numlMr  of  times  the  paste  is  to  be  folded  up  and  rolled  out.  Thus,  if  half  p 
pound  of  butter  to  a  pound  of  flour  is  the  proportion,  the  paste  is  made  up  into  three  folds 
nnd  rolled  out  three  fmu,  or  /Mmi,  as  the  cook  oaiis  it ;  if  three  quarters  of  a  pound  of 
batter  is  used  to  one  of  flour,  the  paste  must  have^e  Atnu,  that  is,  folded  in  three,  and 
rolled  oat  five  tines.  A  powad  of  butter  to  a  pound  of  flour  will  require  five  and  a  half 
or  six  turns.  By  half  a  torn,  the  doubling  the  paste,  and  not  folding  it  in  three,  is  under- 
(itood.  In  all  pastry  Ver^^  tittle  liquid  should  be  used  in  mixing  the  ingredients  together; 
no  more  than  jnst  to  form  them  into  a  smooth  paste. 

5101.  Reui0  for  a  riek  M^at  Pic  Cnt«^— Make  a  pound  of  well-dried  flour  into  a  stiff 
out  smooth  paste,  with  very  weak  salt  and  water ;  roU  it  out  on  the  marble  slab  or  paste- 
board ;  take  a  pound  of  butter,  and  lay  with  a  knife  a  portion  of  it  in  patches  on  the  sur- 
face of  the  paste ;  roll  it  in  three  folds,  and  roll  it  out  again ;  lay  on  another  portion  of 
the  butter,  and  proceed  in  the  same  manner  for  Ave  times ;  the  batter  being  thus  incor- 
porated with  the  flour,  the  paste  requires  nothing  more  than  to  be  rolled  out  the  thick- 
ness required  for  the  pie.  Roll  out^and  put  a  small  piece  of  the  paste  in  the  oven, 
whieh,  if  soflloiently  heated,  will  soori  show  its  thickness,  and  serve  as  a  test  for  the 
rest.  When  once  put  into  the  oven,  the  door  must  be  closed  until  the  pastry  has  risen ; 
cold  air  admitted  to  the  oven  while  the  pastry  is  rising  would  cause  it  to  fall  and  become 
heavy. 

9102.  nan  iteat  Pie  Oasf.—The  pi^tportieu ;  fa*lf  a  pound  of  batter  or  beef  suet,  or  dripping,  to  a  pound 
oC  flour;  the  turns,  three.  ^  ,.  ^,    , 

5103.  A  S*er*  PU  CrMf.— Rub  half  a  pound  of  butler  into  a  pound  of  dried  ilourjsnd  add  a  tea-apoonful  of 
finely-pounded  angar.  Mix  the  paste  amooth  with  water,  and  gtre  it  three  turns.  The  suet,  or  dripping  crust, 
answers  for  the  ssrvants'  table,  or  tor  that  of  a  family  m  which  economy  is  aa  object.  A  dripprag  cruat  re- 
quires great  care  in  baking ;  if  the  oven  is  too  hot,  and  it  4i  »U  burned,  the  crust  la  then  neither  agxaeable  nor 
wholesome. 

5104.  Crvsi  fin-  Vemten  /*«*^.— The  cru§t  fm-  venimm  pasty  is  sometimes  made  like 
other  meat  pie  crust,  the  proportion  beivg  three  quarters  of  a  pound  of  butter  to  a  pound 
of  flour,  half  robbed  in,  the  rest  laid  on ;  Ave  and  a  half  turns  allowed.  Another  receipt 
allows  only  half  a  pound  of  butter  to  it  pound  of  flour,  the  paste  being  ibrmed  before  the 
butter  is  incorporated  with  it,  with  the  yoHcs  and  whites  of  three  eggs  well  beaten.  If 
these  are  insufficient  to  mix  it  smooth;  a  tittle  weak  salt  and  water  may  be  added.  The 
dish  in  whieh  a  venison  pasty  is  10  be  baked  must  be  lined  with  paste  on  the  sides^  but 
not  at  the  bottom.  The  lid  of  the  pasty  should  be  thicker  than  that  usually  covering  a 
meat  pie,  in  order  to  stand  a  long  continuance  in  the  oven. 

5105.  SUmdimg  Cnut  for  YorlMirt  Pitfs.— Take  a  peck  of  flour  and  six  pounds  of  butter ;  boil  the  butter 
in  a  gallon  of  water,  and,  as  ft  dissdres,  Aim  il  otf  fmm  the  surface,  taking  with  it  as  little  of  the  water  aa 
Boaaibie ;  work  it  well  into  the  fkmr  until  a  OMOlh  pasta  ia  fbimed,  and,  whsB  oold,  make  it  up  in  the  usual 


6106.  Potato  Cnw#.~Pouad  soon  boiled  potatoes  rery  snrooth,  and  add,  white  warm,  a  sufllcien^  of  butler 
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fomdiettam«»hoUtoK«t]Mr;  if  iMitb«tter,tli«  jolkflf  sB^BT^UdaM  wdU    TWb  mil  ob  tin 

fwta  to  ft  proper  thi<&iMH,  and  pat  it  ok  tha  dith  while  mm ;  it  oold,  it  will  tnA,    It  ■udEas  it  rtdwr  tm 

imt  both  egg  end  batter  into  the  aroet. 

5107.  Puff  Paste  for  PalUes,  Vol  au  Venia,  ^. — Puff  vasU  for  any  oompoeition  re- 
iiniring  a  deep  border  is  rarely  weH  made.    It  depenos  upon  a  niee  attention  to  tbe 
roUiog  of  the  pastry ;  the  nomber  of  times  which  it  is  folded  and  rolled  oat  is  regolated 
by  French  cooks  according  to  the  proportion  of  the  floor  and  batter.    Tbas,  to  three 
quarters  of  a  pound  of  butter  to  one  poand  of  ikmr  Ihey  allow  Jbte  turn*;  that  is»  the  paste 
must  be  fold^  in  three,  and  rolled  out  five  times.    A  pound  of  floor  and  a  pound  of  hot- 
ter take  five  and  a  half  or  six  turns.    When  the  paste  is  only  doubled,  not  folded  is 
three,  it  is  called  half  a  turn.    Now  take  a  pound  of  well-dried  floar,  aeparating  finom  it 
as  much  of  it  as  may  be  wanted  for  working  the  paste ;  weigh  and  wash  a  pea»S  of  bat 
ter,  and  put  a  small  piece  of  it  into  the  flour ;  take  a  quarter  of  an  ounce  of  salt,  dxs 
solve  it  in  cold  water,  and  mit  the  flour  with  it  to  a  smooth  paste.    If  the  batter  is  soft, 
pat  it  into  a  dish,  and  set  it  in  a  pan  of  cold  water  antH  it  is  of  a  consistency  equal  to 
that  of  the  paste.    Dust  the  board  with  some  of  the  reserred  floor,  and  spread  oat  the 
paste  as  square  as  possible.    Mould  the  butter,  also,  into  a  square,  with  a  floured  doth ;. 
lay  it  in  the  middle  of  the  paste,  and  fold  the  paste  oyer  it,  so  as  to  coyer  it  entirely  ; 
dast  it  with  flour,  and  roll  it  out  gently,  taking  care  that  the  batter  does  not  famk 
through  the  paste,  which,  if  too  hard,  it  will  be  apt  to  do.    When  the  paste  is  rolled  oat 
to  its  utmost  extent,  fold  it  up  in  three,  dust  it  and  the  table  with  flour,  and  roll  it  oat 
again  ;  this  is  called  two  tnrns.    Dust  it  with  flonr,  and  let  it  lie  nntoeehed  for  a  qoar- 
ter  of  an  hour,  after  which  give  it  two  more  tuma  -,  then  let  it  lie  another  quarter  of  an 
hour  or  ten  minutes,  and  roll  it  out  again  for  the  fifth  and  last  time,  unless,  as  before 
mentioned,  the  proportion  of  butter  to  flour  is  greater  than  here  directed,  in  whidi  caae 
it  will  require  haU*,  or  a  turn  more.    The  last  rolling  must  extend  the  paste  to  the 
proper  thickness,  as  it  cannot  be  rolled  ont  again  withont  injoring  it.    Have  a  quick 
oven  for  it,  and  do  not  open  it  till  the  paste  is  nearly  done,  or  it  will  fall, 

SuBSBCT.  2. — Making  Savoury  Pica. 

5108.  Rwmp-$teak  Pie. — Cut  three  pounds  of  rump  steak,  sufficiently  hang  te  be  teu 
der,  into  pieces  about  three  or  four  inches  in  length ;  trim  off  all  dc&  and  ainew,  and 
beat  the  steaks  well  with  the  rolling-pin.  Chop  half  a  dosen  eschalots  veiy  fine,  and 
mix  a  tea-spoonful  of  black  pepper  and  a  tea-spoonful  of  salt  together ;  spread  on  tbe 
bottom  of  the  dish  a  layer  of  eschalot,  and  sprinkle  it  with  the  seasoning ;  on  this 
spread  a  layer  of  meat,  then  the  eschalot  and  seasoning,  and  fitt  the  dish  ia  this  man- 
ner ;  pour  over  it  a  wine-glass  of  mushroom  catsup,  and  the  same  quantity  of  beef  grary 
or  of  red  wine.    Cover  it  with  a  moderately  thick  crust,  and  bake  for  two  hoars. 

5109.  Beefsteak  Pie,  vnth  Oysters. — ^Cut  from  a  tender  rump  a  thick  steak  of  about 
three  pounds  weight.  Fry  it  slowly  in  some  of  its  own  iat,  of  a  nice  brown.  Beard 
three  dozen  oysters ;  reserve  their  liquor,  which  stir  and  mix  with  some  beef  gravy ; 
distribute  the  beef  and  oysters  into  the  pie-dish ;  season  highly  with  black  and  Cayenne 
pepper,  but  not  too  much  salt;  Put  in  part  of  the  gravy,  and  cover  it  with  a  pretty 
thick  crust  of  pufl*  paste.  Bake  it  slowly,  and  if  more  gravy  be  required,  pour  in  the 
remainder  some  time  before  it  is  taken  from  the  oven.  N.  B. — ^All  meat  pies  should  be 
done  in  a  slow  oven,  for  if  they  boil  fast  the  meat  will  be  rendered  tough. 

6110.  Veal  (Hive  Pie. — ^Cut  off  from  a  fillet  of  veal  as  many  slices  as  the  number  of 
olives  required ;  make  them  flat  and  smooth  with  the  chopper,  or  by  beating  them  once 
or  twice  with  a  rolling-pin.  Rub  each  over  with  beaten  yolk  of  egg ;  cut  thin  aUees 
of  fat  bacon  the  same  size  as  the  veal ;  lay  it  on  the  veal ;  rub  that  with  egg  also :  have 
a  veal  forcemeat  ready  (see  "  Forcemeat"),  and  spread  it  scantily  over  the  bacon ;  roQ 
tho  whole  up  tight,  and  cover  the  surface  with  egg  and  broad  cramb.  Dne  the  pie-dish 
with  paste,  and  put  in  the  olives,  covering  them  with  some  good  gravy.  Let  it  bake 
two  hours ;  have  a  gravy  ready  thickened  with  cream  and  flour,  and  pour  it  into  the  pie 
before  it  is  served. 

6111.  Ham  and  Veal  Pie. — Cut  some  thick  slices  from  a  leg  of  veal,  divide  them  into 
convenient  pieces,  and  make  an  incisioR  into  ^eh  piece  to  introduce  a  thin  slice  of  lean 
ham  well  seasoned.  Put  at  the  bottom  of  the  pVe-dish  some  light  forcemeat,  composed 
of  the  fat  of  the  ham,  beat  with  the  panada  herbs  and  yolk  of  egg  iaee  '*  Forcemeat") ; 
make  also  some  balls  of  the  same,  which  poach  an4  distribute  between  the  layers.  Add 
plenty  of  seasoning,  pour  in  veal  gravy,  and  cover  the  dish  with  a  thick  puffpaste.  Bake, 
and  before  it  is  done,  introduce  some  additional  gravy.  In  the  same  manner  ham  and 
chicken  pie  may  be  made ;  but  in  the  latter  instance  aome  cream  should  be  worked  into 
the  veal  gravy. 

61 12.  Venison  vasty  is  best  made  with  the  neck  and  breast  of  venison.  Take  out  the 
bones  and  stew  these  with  the  trimmings  in  sufficient  beef  stock,  a  bunch  of  parsley, 
green  onions,  and  an  eschalot ;  add  two  glasses  of  port  wine.  In  this  liquor  braise  the 
pie'.-es  of  venison  till  they  are  half  done,  when  they  are  to  be  put  into  the  pie-diah,  and 
seasoned  with  salt,  pepper,  and  allspice ;  strain,  and  clear  the  gravy  from  fat  •  covet 
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witb  a  Chick  paff  paste,  and  reserre  some  of  the  grayy  to  stn^ply  that  which  is  con- 
Bamed.    A  slice  of  raw  ham  considerably  improTes  the  flavottr  of  this  pasty. 

6113.  Mutton  FiB.-^Cnt  into  chops,  trimmed  neatly  from  all  fat,  off  the  best  end  of  a 
neck  or  loin  of  mutton.  Lay  them  in  a  dish,  and  season  them  with  pepper  and  salt ; 
add  a  wine-glass  of  mneihroom  catsup,  some  chopped  onion,  and  sliced  potatoes ;  cover 
it  with  a  cmst  <see  ^'  Pastry**),  and  bake  it  for  two  honrs.  Whendone,  lift  up  the  crust, 
and  pour  out  the  gravy  to  coH,  so  as  to  remove  the  fat ;  then  boil  it  up,  and  pour  it  into 
the  pie  again.  * 

5114.  SmaU  Mutton  PeatKet. — C«t  tifae  pwto  tlte  tize  of  tt'ratitton  diop ;  Maaoi  and  drnd  aoane  gaiiie  over 
^ch,  and,  if  not  Tory  fkt,  add  a  imall  piece  of  frwh  to  each.    Corer  them  with  a  cruet,  and  bake  them  in  a 

modeiately  qaiok  aven.    Theae  mudl  pastiaa  aatre  to  make  eat  a  dinner,  and  an  yrj  reliahing  whan  nicely 
Creased. 

5115.  Pork  Piet. — Cut  the  meat  left  after  trfmminr  flitchea  that  are  beiDg  prepared  for  ealting  into  amall 
piecee,  togather  with  trimminffe  from  the  giiikina,  and  the  meat  from  the  twaet  bone.  Keep  the  fat  and  lean 
■apanie,  and  leaaon  both  wita  papper  and-ealt;  then  raiee  the  enaet  (eee  receipt  for),  and,  when  readTf  fill 
the  piee  cloeely  with  layen  of  lean  and  fat,  thoae  of  the  lean  being  of  greater  deptn  than  the  fat  layen.  Unite 
the  lide  firmly  to  the  tides,  and  bake  the  pies  in  a  aoaktng  oven,  the  meat,  being  solid,  requiring  this ;  put  ac 
water  or  gravy  into  the  piee. 

5116.  Rabbit  Pie. — Stew  in  clarified  butter  some  parsley,  mushrooms,  a  table-spoonfid 
of  green  onions  chopped,  and  an  esv^halot  minced  ;  when  tender,  pot  in  a  couple  of  rab- 
bits properiy  divided,  and  let  them  stew  about  a  quarter  of  an  hour.  Take  them  out, 
and  put  them  into  a  raised  earthen  pie-dish,  sheeted  with  paste.  Drain  the  butter  from ' 
the  vegetables,  and  put  them  into  the  pie  with  plenty  of  seasoning  and  some  veal  gravy, 
or,  which  is  better,  some  gravy  obtained  from  rabbits.  Put  a  paste  cover  to  the  didi 
Mith  a  hole  in  the  top,  to  suffbr  the  steam  to  evaporate,  and  also  to  introduce  some 
fresh  gravy  as  the  other  consumes.  Bake  it  till  done.  N.  B. — Never  put  water  into  a 
meat  pie,  but  always  gravy,  as  the  water  dissolves  the  nutritious  parts  of  the  meat,  and 
leaves  it  tasteless,  so  that  the  whole  of  the  savour  is  in  the  extracted  gravy. 

5117.  Oitiet  Pm.— Clean  and  half  itew  two  or  three  sets  of  geese  gibleta ;  cut  the  lev  into  two,  the  wing 
and  neck  ia  three,  tuid  the  gismrd  into  fbnr  pieces;  preserve  the  liquor,  and  set  by  the  giolets  till  oud,  as  the 
heat  of  the  giblets  would  spoil  the  paste  which  covend  them.  When  cold,  put  them  into  the  dish,  seasaa  and 
aalt  them,  snd  oovar  them  with  a  good  butter  and  flonr  paste.  (See  "  Pastiy.")  Cover  Uie  surfaice  with  the 
yoDc  oieggj  and  bake  it  an  hour  and  a  half  in  a  moderately  heated  oven.  Take  awa^  the  fiit  from  the  liquor 
•n  which  the  giblets  were  stewed,  and  in -a  dean  stew*-pan  set  it  over  the  firs  with  a  httle  flour  and  water,  sea> 
aoned  with  Uack  papper  and  salt,  and  flavoored  with  lemao  juice;  add  a  few  drops  of  browning,  and,  whto 
hot,  pass  it  throagn  the  tamia,  or  sieve,  and  afterward,  by  means  of  a  funnel,  into  the  pie.  Into  a  giblet  pie 
some  put  a  beefstadt,  or  remnants  of  cold  game  or  poultry. 

6118.  Pheasant  Pie. — ^This  is  to  be  eaten  cold.  When  you  have  a  superfluity  of  game, 
pick  and  empty  a  couple  of  pheasants,  clean  the  insides  well,  and  pepper  them  thor- 
oughly. Stuff  the  insides  with  a  bunch  of  parsley,  an  onion  or  two,  some  trimmings  of 
mushrooms,  and  truffles,  if  you  have  them.  Put  a  piece  of  the  fat  of  ham  on  the  breasts 
of  each,  and  half  roast  them.  When  removed  from  the  fire,  empty  their  insides  of  the 
herbs,  which  stew  with  some  veal  broth  for  their  gravy.  Cover  them  with  paste,  and 
bake  them,  with  the  precautions  before  directed.  In  the  same  manner  proceed  to  make 
pies  of  moor-game  and  partridges.  Observe  to  press  the  birds  flat,  and  bake  them  with 
the  backs  uppermost. ' 

6119.  Pigeon  Pie. — When  pigeons  are  plentiful  and  cheap,  you  may  afford  a  couple  to 
make  the  gravy  for  the  pie.  When  emptied  and  washed,  divide  these  two  pigeons,  and 
mash  them,  bones  and  all,  in  a  mortar ;  put  some  parsley,  trimmings  of  mushrooms,  and 
truffles,  if  you  have  any,  with  green  onions  and  some  salt,  into  butter,  to  stew  gently ; 
when  tender,  put  in  the  mashed  pigeons,  and,  when  they  have  well  sweated,  moisten 
with  some  veal  broUi,  so  as  to  possess,  after  the  gravy  is  completed,  rather  more  than  a 
pint,  which  strain,  and  skim  off  the  fat.  Put  into  a  pie-dish,  sheeted  with  paste,  a  veal 
cutlet,  and  over  it  six  pigeons,  both  well  seasoned ;  distribute  some  egg  baUs  (see 
**  Forcemeats^),  and  fill  up  the  dish  with  part  of  the  prepared  gravy ;  then  apply  a  paste 
cover  of  a  good  thickness.  Bake  it,  and,  as  the  eravy  exhales,  fill  up  with  the  remain- 
der. N.B. — ^This  pie  requires  to  be  well  seasoned,  and  eaten  hot.  If  you  make  a  pigeon 
pie  to  be  eaten  cold,  you  may  cover  the  bottom,  sides,  and  top  with  slices  of  bacon,  as, 
when  cold,  the  fat  may  be  removed.  If  you  prefer  beefsteak  to  veal  at  the  bottom,  it 
may  be  substituted. 

5130.  Trout  Pie,— This  is  to  be  eaten  cold,  and  is  nearly  as  good  aa  potted  char.  Tvko  a  dozen  of  smaU 
trottts,  fimn  a  quarter  to  half  a  pound ;  empty  them,  and  detach  the  flna.  Parbeil  them  m  salt  and  water,  and 
lay  them  on  a  hair  sieye  to  drain,  and  put  them  in  a  very  slack  oven  for  a  few  minutes  to  become  dry.  When 
thiay  are  takan  o«rt»  brush  them  over,  mdde  and  out,  with  dariilad  butter,  and  have  ready  a  mixture  of  salt, 
Uack  pepper,  Cayenne,  and  allspice,  with  which  season  theA,  Hkewiaa,  both  inside  and  out.  Pour  some  clarified 
iMitter  at  the  hodou  or  the  earthen  dish,  and  arrange  the  trout  in  it ;  then  pour  in  more  of  the  butter  until 
they  are  covered.  Sat  them  in  a  modarale  oven  for  half  aa  hour,  or  tiU  they  are  auffioiently  done,  and  snlbr  . 
thns  ta  cool.    In  thia  manner  they  will  keep  soma  time. 

5131..  Eel  Pit. — When  the  eels  are  skinned  and  cut  into  pieces  shout  two  inches  in  length,  blanch  them,  by 
pouring  (v  them  snfBoient  boiling  dder  with  some  salt,  or,  if  this  ha  not  at  hand,  some  Tinegar,  salt,  and  wat«r 
«f  the  same  temparatuva.  Thia  nardena  them,  and  tztracta  a  portion  of  their  oil ;  when  cold,  take  them  out, 
wd  fdaoe  them  in  a  sheeted  j^e-dish ;  add  a  little  salt,  shrsd  lamon  peel,  and  black  pepper.  Cover  tiiem  with 
a  sauce  compueed  of  equiJ  parte  of  veal  gravy  and  thin  cream.    Let  it  bake  gantly,  ana  the  eels  will  eat  firm. 

SuBSBCT.  3. — Saootuy  PoUUm. 

5122.  Of  Mnmury  patties,  the  jurat  eonnderation  is  the  paatryt  which  should  be  made 
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according  to  the  directions  already  giren  ander  the  head  Puf  Pa»u^  The  tin  nMoAfti 
being  lined  with  the  paste,  and  the  covers  neatly  cot  out  (the  aorface  d  irtiich  must  be 
brushed  over  with  b<»ten  egg),  pieces  of  croioh  of  bread  snflkient  t»  support  the  cover 
are  put  into  each,  and  they  are  baked  in  a  moderately  brisk  oven  antil  they  beoome  ol 
a  yellowish  brown.  If  the  oven  be  too  hot,  they  shoald  be  covered  wich  a  sheet  of 
paper.  When  baked,  the  cover  is  taken  off,  the  bread  removed,^  and  the  inside  fiDed 
with  some  savoory  composition.  The  cover  \»  replaced,  and  the-  patties  are  ready  to  ba 
served.  Sometimes  they  are  made  without  covers;  if  this  method  be  adopted,  it  ie  b»> 
cessary  to  make  a  depressioci,  or  boOow,  in  the  middle  sufficient  to  oonlain  the  savoory 
composition. 

5123.  Lobster  Patties. — ^The  naeat  of  boiled  lobsters  is  set  over  the  lire  with  some 
strong  veal  consomm^  a  little  flour  to  thicken,  some  eschalot  chopped  fine,  an  aDchovy 
pounded,  and  a  little  grated  iemon  peel.  After  these  and  a  aeasoning  of  Cayenne  peppei 
are  putnn,  the  whole  most  simmer  together  for  five  or  siy  minutesrand  wiien  taken  off 
the  fire,  some  lemon  juice  most  be  added  and  stirred  in  wdl.  The  patties  are  then  filled, 
and  served  hot.  Oyster  potties  are  made  in  the  same  way,  the  ognters  being  previona^ 
chopped. 

5124.  Pauks  pfham  and  ehUkenf  finely  mixed,  ma^^he  made  of  a  lean  boiled  ham  and 
the  breasted  and  white  meat  of  roaated  fowl ;  to  these  are  added  eschalots  a  aBoe  or  two 
of  trufiles  stewed  till  tender  in  wine  or  gravy,  and  afterward  chopped  fine,  acmie  veal 
consommi^,  a  little  oxeam,  Cayenne  pepper,  salt,  and  flour  to  thicken  the  gravy.  After 
simmering  these  over  the  fire  for  a  few  minutes,  the  pattiea  may  be  fiUed.  Lemon  juice, 
'f  added,  most  be  put  in  at  last,  after  the  composition  is  withdrawn  from  tbe.fire. 

5185.  Pattu$  »/forcesumU,  raeh  m  thoM  cuuipuumfed  olwwee^ands,  hcrfat,  and  panada,  ar  imt  atlwr  light 
'cnvameat,  mast  ba  anitad  witlfc  the  ydk  and  wUta  of  agg ,  and  bakad  in  the  pattiaa.  Whaa  Mkad,.  tha  aowEV 
must  be  romored  while  lame  atrong  eooaooiiuA  or  beahamalla'is  added. 

5128.  PiatHei  ofg«tme  may  ba  made  of  any  cold  pheasant,  partridge,  or  woodeodc,  finoly  arfneed  with  e«ch»> 
loCf  moduooma,  and  traflsa,  and  aaasoned  with  Cayeaa*.  To  tkMa  nagr  ba  nddadt  either  aanea  aakni*  or 
bechameUe,  with  door  to  fhidken.  AfUr  sianMnng  for  a  fnr  ninatee,  thia  aavoorjF  mnft  misf  ha  pat  into  iLa 
aottics. 

SbCT.  IX.^-CeOKIllS  VBOBVABLBS. 

For  a  description  of  the  vegetaUes,  aee  Bo«^  VII.,  Chap.  VIIL 

5127.  Po/a/of«.— -These  shouM  be  selected  of  the  same  siae,  becaode,  ifbeiled  together, 
the  small  ones  win  be  overdone  and  the  larger  remain  hard.  Let  them  be  pared,  and 
put  on  in  cold  water,  by  which  they  get  graduaHy  heated ;  they  shocdd  boil  veiy  slowly ; 
fast  boiling  breaks  them,  and  lets  in  the  water.  Feel  wilhr  a  fork  when  they  are  done 
enough.  When  they  are  sufiiciently  boiled,  pour  the  water  from  them,  throw  in  soiioe 
salt,  cover  them  with  a  napkin  to  absorhthe  vapour  that  may  arisen  and  pat  them  by  the 
side  of  the  fire  to  keep  hot.  Some  prefer  cooking  them  by  steam.  Ptiatoes  half  hailed 
may  be  sliced  and  broiled,  or  they  may  be  fried  until  they  acquire  a  mee  brown.  Pota-- 
toes  three  parts  dons  may  be  put  into  the  dripping-pan  to  receive  the  drippings  from  the 
meat ;  in  this  way  they  are  excellent,  and,  at  the  same  time,  economy  is  consulted. 
Potatoes  roasted  in  the  Dutch  oven,  or  baked,  do  not  reipiire  paring,  bat  only  to  be  well 
cleaned.  Potatoes  masked  aftet  they  have  been  boiled  ought  to  he  beaten  amooih  ia  a 
mortar  or  potato-masher,  and  mixed  with  the  yolk  of  an  egg  and  cream,  or,  if  you  have 
no  cream,  with  hot  milk  and  some  butter ;  add  salt,  and  put  them  in  either  diah  or  scol- 
lop shells,  or  they  may  be  warmed  in  a  sauce-pam  constantly  stirred.  The  surface  may 
afterward  be  browned  with  the  salamander. 

5128.  Cabbage  and  Greens. — ^Ali  the  cabbage  tribe,  which  includes  caotiitower,  broc<di» 
coleworts,  sprouts,  and  turnip  tops,  in  order  to  be  deltoate»  ahoukl  be  diesaed  young, 
when  they  have  a  rapid  growth  ;  but  if  they  have  stood  the  summer,  they  re^re  t» 
have  felt  the  inflnence  of  the  frost  to  become  tender.  In  order  to  appear  green  at  table, 
they  must  be  boiled  in  hard  water.  Greens  of  the  above  description,  when  of  advanced 
^wth,  are  better  flavonrod  when  boiled  in  two  waters,  which  is  managed  in  the  foflow- 
mg  manner :  After  they  have  been  about  half  boiled,  take  them  ooi  of  the  pot,  place 
them  in  the  colander,  and  allow  cold  water  to  run  on  them  for  two  or  three  minutes ; 
then  replace  them  in  a  fresh  pot  of  boiling  water,  with  some  salt,  and  tet  them  continue 
to  boil  briskly  till  done.  Cauliflower  should  boil  more  slowly,  as  it  ta  apt  to  be  broken 
by  the  force  of  a  violent  ebullition.  Brocoli,  to  be  freed  of  its  ofiEhiaive  odeur,,  should 
always  be  boiled  in  two  waters. 

5129.  Carrots,  when  young,  requh^  to  be  simply  boiled  till  they  are  aailcfeiitly  tender, 
which  may  be  known  by  passing  a  fork  into  them ;  but  during  the  winter  they  are  apt 
to  become  in  parts  hard  and  stringy ;  when  they  are  in  this  states  they  may  ha  out  into 
lengths  convenient  for  boiling,  and  their  interiial  pnd  string  port,  which  ia  very  Mi- 
gestible,  may  be  scooped  out  by  a  sroaQ  gouae. 

5130.  Turnips  are  seldom  served  whole,  hot,  after  they  have  been  boiled,  era  aent  to 
tabic  mashed.  When  stringy,  they  must  he  passed  through  a  eearae  ateve.  In  order  to 
mash  them,  let  the  water  be  weU  pressed  from  them ;  add  sufifcient  butter,  salt,  and 
pepper,  with  a  little  powdered  white  augar,  which  much  improves  their  flavour.  A  lit 
tie  fiouf  mixed  with  the  bnttov  renders  the  tamips  leaa  watery  when  maahed 
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6^81.  Syinaeht  aftei  aeing  well  picked,  may  be  boiled  in  water  with  some  salt  \  or  it 
^.Ay  be  put  into  the  sauce-pan  dod  boiled  in  the  juice  which  itself  affords.  When  done 
snough,  let  the  water  be  pressed  from  it,  and,  when  put  into  the  dish,  divide  it  into 
squares.  Spinaeht  when  boiled,  may  be  finely  olioppea  and  mixed  in  a  stew-pan  with 
some  cream  pieTiously  hearted ;  add  some  pepper,  sidt,  and  a  little  powdered  sugar.  If 
yon  prefer  a  slightly  acid  fiavour,  add  a  tearspoonfhl  of  lemon  jaiee  after  it  is  lemoted 
from  the  fire.  Avoid  stewing  spinach  in  batter,  as  the  heat  it  commonicates  renders  it 
crisp  and  destroys  its  colour.  Fried  toasts  are  usuaUy  served  ronnd  the  dish  when 
spinach  is  stewed  in  this  manner. 

6133.  AsparMgui  and  Sea  KaU^^The  latter  requires  simply  boiling  over  a  brisk  firo. 
Asparagus,  when  properly  scraped,  and  cut  of  a  uniform  length,  is  tied  up  in  bundles 
and  boiled.  A  toast  moistened  in  some  of  the  liquor  is  sent  up  with  both,  and  they  are 
eaten  with  melted  butter,  salt,  and  pepper.  When  the  asparagus  is  young,  and  so  slonder 
that  it  is  not  fit  to.be  brought  to  table  dressed  whole,  toe  green  tope  and  more  tender 
parts  may  be  out  into  pieces  and  boiled  till  more  than  half  done,  in  salt  and  water ; 
let  thepn  drain,  and  when  you  have  melted  some  flour  and  butter  in  a  small  stew-pan, 
moisten  with  a  spoonfld  or  two  of  veal  eonsommd,  to  which  add  a  lump  of  sugar ;  next 
work  the  yolk  of  an  egg  and  some  cream  into  the  sauce ;  put  m  the  pieces  of  asparagus, 
and  let  them  boil  for  two  or  three  minutes.  Serve  it  up  in  a  dish  gainished  with  med 
toasts.  You  may  occasionally  vary  this  dish  by  adding  green  onions  and  chopped  pais- 
ley to  the  asparagus. 

6133.  Cueumbtrs. — ^A  fresh-gathered  encumber  reaaires  to  be  pared  and  thinly  sliced ; 
put  the  slices  for  about  a  quarter  of  an  hour  into  cold  spring  water.  Before  you  dress 
ihem,  take  them  out  and  let  them  drain  on  a  napkin  for  a  minute ;  put  them  into  a  dish, 
and  add  oil,  vinegar,  and  plenty  of  Cayenne  and  blaek  pepper.  Sprinkle  them,  of  ooune, 
with  a  Uttle  salt.  Oocumber  thus  dressed  is  now  eaten  with  boiled  fish,  as  turbot, 
salmon,  and  mackarel.  Anoiher  way  of  dr^siing  cueumben  k  to  out  them  into  slices 
about  tbe  thickness  of  a  crown  piece,  and  let  them  soak  in  vinegar  and  salt  for  half  an 
hour.  When  taken  out,  dry  thein  with  a  napkin,  and  fry  them  in  batter  of  a  veiy  light 
brown ;  take  them  out  of  the  pan  when  sufficiently  done,  and  let  them  drain  before  the 
fire.  To  the  butter  in  which  they  have  been  fried  add  some  flour,  and  ineorpocata 
them  well ;  moisten  this  with  veal  (pravy  and  the  yolk  of  an  egg ;  work  the  sanoe  well, 
and,  when  reduced  to  a  proper  consistence,  season  it  and  pour  it  over  the  fried  dices  of 
cucumber. 

6134.  Green  Pease^^AecordiBg  to  the  English  fashion,  they  only  require  to  be  gsth* 
ered  foung  and  dressed  on  the  same  day.  They  ought  to  boil  ftist ;  mint  may  be  put 
vitb  tbem,  or  omitted,  as  it  may  be  most  agreeable.  A  few  taken  out  of  the  pot  with  a 
spoon,  and  tasted,  will  indicate  when  they  are  done  enough.  When  properly  drained  in 
the  colander,  have  ready  a  coople  of  pie-dishes  made  hot,  into  one  of  which  put  the 
pease,  with  some  pieces  of  batter,  and  cover  it  with  the  oUter ;  then  invert  the  dishes 
four  or  five  times,  that  the  baiter  may  be  equally  distributed  among  tbe  pease,  and  serve 
them  up  hot  « 

• '  6135.  Windsor  beans,  when  young,  are  to  be  simply  boiled,  and  served  up  with  parslev 
and  butter.  When  old,  the  external  skin  may  be  taken  off  after  they  have  been  boiled, 
and  the  green  part  well  mashed  over  a  gentle  iire,  adding  butter  and  a  little  flour,  chop- 
ped parsley,  pepper,  and  salt.  Yon  may  cover  the  top  with  grated  Parmesan  cheese, 
and  apply  Uie  salamander,  or  you  may  include  in  the  mashed  beuans  some  pieces  of  boiled 
bacon,  cut  into  such  shapes  as  may  be  most  approved. 

6136.  French  Beans. — In  order  to  have  tbem  green  at  table,  they  should  be  gathered 

Sung,  and  trimmed,  stringed,  and  divided.  Boil  them  fast  in  water,  with  some  salt. 
»  not  divider  each  bean  into  more  than  four  pieces,  as  they  lose  their  flavour  wlien 
shred,  and  become  watery.  All  French  beans  should  be  of  the  same  growth ;  for,  if 
the  young  be  mixed  with  the  old,  they  will  be  unequadly  done. 

6137.  Salad, — ^The  component  vcMretables  of  a  salad  are  very  numerous,  and  there 
are  various  modes  of  dressing  it.  Whatever  may  be  selected  should  be  fresh  gather- 
ed, scrapulously  washed,  and  it  should  lie  for  some  time  in  cold  spring  water.  Let  it 
be  trimmed  for  the  table,  so  that  there  may  be  no  cutting  off  any  refuse  parts  when 
brought  to  it.  To  be  in  perfection,  a  salad  should  be  eaten  the  moment  it  is  dressed ; 
if  it  soak  in  the  materials,  it  becomes  vapid  and  flaccid.  It  is  always  best  to  have  the 
materials  ready  mixed  to  pour  on  the  safad.  If  mustard  be  employed  as  one  of  the  in- 
gredients, it  ought  to  be  made  the  day  before.  The  vegetables,  when  taken  out  of  the 
water,  should  he  properly  dramed ;  this  is  best  eflbcted  by  swinging  them  in  a  clean 
napkin,  together  with  gentle  pressure ;  when  dripping  wet  they  dilute  the  vinegar, 
which  should  be  strong  and  sparingly  used.  As  many  persons  cannot  digest  a  mixture 
of  boiled  egg  with  mustard,  oil,  and  vinegar,  the  two  fonner  may  be  omitted :  indeed, 
the  best  and  most  elegant  salads  are  composed  of  two  parts  of  oil,  with  one  of  strong 
▼inegar,  and  a  sprinkling  of  salt ;  in  winter  a  small  quantity  of  Cayenne  pepper  may 
be  added. 
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SbCT.  X. — PVDDIH09,  TASTa,  AND  8WKKT  DISHKff. 

6138.  PImh  FamUy  Mice  Jhtddmg,baked.^^lPai  into a^pie^^ahnce 

in  the  proportion  of  a  quart  of  miUc  to  four  table-«poonfcila  of  rice,  one  of  moist  sqfsr, 
Bome  ffiated  lemon  peel,  a  stick  of  cinnamon,  and  two  or  three  small  pieees  of  ooid  bofc> 
ter.  Let  this  bake  in  a  slow  oven  for  three,  or  even  foor  hoars.  The  nulk  mnst  be 
new,  or  it  ^ill  curdle. 

6139.  AfuUher  Receipt  for  baked  Rice  Pudding. — Boil  for  a  quarter  of  an  hour  a  pint 
of  milk  and  half  a  pint  of  cream,  with  a  piece  of  Ipmon  pe^  and  cinnamon ;  sweeten  it 
with  powdered  loaf-sugar ;  strain  it,  and  set  it  on  to  boil  for  the  same  time,  with  twn 
ounces  of  ground  rice.  When  cold,  stir  into  it  three  table-spoonfuls  of  oiled  butter, 
four  eggs  beaten,  a  glassful  of  noyean,  and  some  grated  nutmeg ;  sheet  some  puff*  paste 
round  the  rim  of  the  dish,  and  bake  it  gradually. 

6140.  Rice  Puddings  bciled. — ^Take  Imlf  a  pound  of  Corolra*  rice ;  steep  it  in  milk  fot 
half  an  hour,  that  is,  put  it  into  cold  milk,  and  set  it  by  the  fire  to  warm  gently  and 
slowly.  If  too  quickly  done  over  a  hot  fire,  the  swelling  of  the  rice  is  checked.  When 
cold  and  stiff,  tie  it  up  in  a  pudding-cloth,  and  boil  it  for  an  hour  in  water.  Serve  it 
with  sweet  sauce  of  melted  butter  and  sugar,  flavoured  with  lemon  peel  and  lemon 
jnice. 

If  a  richer  podding  be  required,  three  or  four  eggs  may  be  added  to  the  rice  after  it 
has  been  steeped,  and  then  it  may  be  boiled  either  in  a  cloth  or  basin. 

6141.  Riu  and  Apple  Snow-baUa. — ^After  steeping  rice  in  milk,  apples,  peeled  and 
cored,  may  be  boiled  m  the  centre  of  the  pudding.  Currants  and  raisins,  in  the  same 
way,  may  also  be  mixed  with  the  rice. 

6142.  Gromnd  Riu  Pudding. — Mix  four  table-spoonfulB  of  ground  rice  very  smootiily 
m  a  few  table-spoonfuls  of  cold  milk ;  boil  a  pint  of  new  mil^  and  mix  it  with  the  rice 
as  smoothly  as  possible,  beating  it  well  together.  When  cold,  add  to  it  the  yolks  of  fom 
or  six  eggs  (according  as  the  pudding  is  required  to  be  rich  or  otherwise),  and  the 
whites  of  half  the  number ;  pound  three  bitter  and  half  a  dozen  sweet  almonds  with 
sugar ;  grate  some  lemon  peel,  and,  if  liked,  some  nutmeg  also ;  butter  a  dish,  and 
bake  ia  a  quick  oven  for  half  an  hour,  or  boil  in  a  basin  for  the  same  time.  Turn  it 
out,  and  serve  with  white  wine  sauce. 

514S.  PuddinMM  of  wdUett  Mogo^  tapioeOj  mid  amn9-rw>t  are  alao  rery  wholetone  and  elmot.  Th«  wbole 
art  of  makiiw  tMm  oonalats  in  inocnpaimting'  thaae  different  fariaacaous  aobttaneea  in  tfta  mt  instance  with 
milk,  in  whiea  thej  are  to  be  boiled ;  then  aweeten  to  the  palate  ;  after  which,  when  Ibej  an  cold,  add  he^feB 
•gn  and  aome  powdered  epioe,  ai  cinnamon,  nntmeg,  or  cloves  infused  in  brandy. 

9144.  Batter  Pudding. — Take  six  eggs,  a  pint  of  new  milk,  half  a  pound  of  dry  ftmr,  and  a  It'ttle  salt ;  beal 
np  the  eggs  with  the  niUc,  and  by  de^ea  sift  in  the  flour  till  the  whole  qnanti^is  iBcaipanted ;  add  a  little 
powdered  cinnamon  or  gn^. nutmeg ;  boil  it  in  a  basin  an  hour  and  a  quarter.  To  be  ataa  with  &  aanoi 
oompoeed  of  melted  butter,  sugar,  and  lemon  juice ;  wine  may  be  added,  if  agreeaUs. 

9145.  Pancaktt  and  FrUtera. — For  paneaketf  break  three  eggs  in  a  basin  and  beat  them  up  with  mliule  salt . 
pat  to  them  four  ounces  and  a  half  of  flour,  mixing  them  togetaer  with  milk  nxUil  the  whoie  is  brought  to  the 
ooosistancy  of  good  cream.  Have  a  dean  frying-pan,  not  too  large  ;  make  it  hot,  and  to  each  pancaafca  poi  as 
a  piece  of  butter  the  sise  of  a  walnut.  When  the  butter  boils,  pour  in  the  batter  until  the  bottom  is  eovrre^ 
and  fry  them  on  both  sides  of  a  light  brown.  Senre  them  one  oy  one,  or  roll  them  up  and*iea4  op  three  or  four 
tomther. 

Forfrittartf  make  the  batter  rather  thicker,  adding  a  spoonful  more  of  flow  to  it.  Ptoel  either  apple*  or 
lemons,  take  out  the  core  and  pipe,  and  slice  them ;  pour  a  tea-cupful  of  batter  into  a  pan  of  hot  lard,  and  lay 
a  slice  of  apple  or  lemon  in  the  centre  ;  pour  a  Uttle  more  batter  on  it,  and  fry  of  a  light  brown  on  Mdi  std^ 
Various  ktntii  of  fnita  may  be  fried  in  fntters  besides  apples. 

Rice  fVi<(er«.— Steep  a  quarter  of  a  pound  of  rice  in  a  small  quantity  of  oiilk,  and  fry  it  with  butter  in 
Serve  with  sweet  or  wine  sauce. 


6146.  Plain  Fruit  Puddings. — ^These  are  a  common  family  dish :  they  are  usually 
boiled,  and  are  prepared  by  sheeting,  wholly  or  partially,  a  basin  with  padding  paste, 
and  the  vacancy  filled  with  any  kind  of  green  or  ripe  fniit.  Care  mu^t  be  taken  that 
the  crust  does  not  burst  or  detach  to  let  in  the  water.  When  sufficiently  boiled  (and 
the  time  required  will  depend  on  the  state  of  ripeness  in  the  fruit,  the  green  occupying 
much  longer)  a  hole  may  be  cut  in  the  top,  by  which  they  are  to  be  sweetened  before 
they  are  sent  to  taUe. 

9147.  Xprioot  or  Greengage  Padding,  haked.^Bm\  ripe  apricots  or  greengages,  in  suflkient  water  lo  cover 
them,  till  they  are  tender  7  than  take  them  out  and  rub  the  pulp  through  a  hair  sieve :  aweetaa  it  tnflScieatl^. 
Beat  naif  a  pound  of  this  pulp  with  a  <}uarter  of  a  pound  of  Naples  biscuits,  to  whicQ  add  aix  eggs,  a  pint  of 
eream,  and  a  pinch  of  salt ;  wnen  well  incorporated,  sheet  the  rim  of  the  dish  with  puff  paste,  and  bake  geatfy 
till  done.  In  the  same  manner  puddings  may  be  formed  of  the  pulps  of  ripe  peaches,  nectarines,  egg-ptwas^ 
or  of  any  rfpe  fruits  from  which  a  pulp  may  be  obtained. 

9148.  Lemon  Pmddung.'^P^n  thiniv  and  boil  the  external  rinds  of  three  lemons ;  beat  theae  ia  a.  BMrtsr 
with  loaf-sugar,  an  ounce  of  blanched  almonds,  and  half  a  pound  of  Naples  biscuits ;  beat  up  six  eggs  iritl^a 
pint  of  cream,  and  mix  all  well  together ;  add  some  powdered  cinnamon  or  grated  nutmeg ;  edge  the  rim  of 
the  dish  with  puff  paste,  and  bake  it  gently.    In  the  same  manner  you  may  make  an  orange  pudding,  by  svb^ 

their  rinds  for  those  of  lemon. 


6148.  A  Plain  Pudding. — ^Line  a  pie  or  pudding  dish  with  thin  slices  of  bread  and 
butter.  Peel,  core,  and  slice  some  apples ;  lay  them  in  layers  in  the  centre  of  the  lined 
dish,  adding  here  and  there  a  small  lump  of  fresh  butter,  some  grated  lemon  peel,  and 
sugar ;  fill  up  the  dish,  and  lay  at  the  top  some  thin  slices  of  bread  and  butter  soaked  in 
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eold  milk.  Cover  the  top  with  a  plate  or  dish,  and  pnt  a  weight  on  it  to  press  down  the 
fruit  Bake  it  for  three  hoars  in  ,a  slow  oven ;  an  hour  before  it  is  done,  remove  the 
weight  and  dish,  and  let  it  brown  on  the  top.  When  done,  turn  it  out  of  the  pie-dish  to 
the  one  on  which  it  is  to  be  sent  to  table. 

5150.  TasMey  Puddtng, — ^This  is  with  many  a  favourite  in  the  spring.  Bruise  suf- 
ficient tansej  to  obtain  three  table-spoonfuls  of  its  juice ;  pour  this  on  as  much  crumb 
of  French  roll  as  will  imbibe  it.  Pound  three  ounces  of  blanched  sweet  almonds  to  a 
fine  paste  with  two  ounces  of  loaf-sugar,  the  same  quantity  of  butter,  and  a  tea-spoon- 
ful of  grated  Seville  orange  peel.  Beat  up  a  pint  of  cream  with  six  eggs,  and  mix  all 
the  ingredients  thoroughly  together.  This  pudding  may  be  either  boiled  or  baked ;  if 
the  former,  it  requires  a  sauce  of  melted  butter,  sugar,  and  lemon  juice. 

5151.  Mich  Plum  Fuddxng, — The  excellence  of  this  depends  equally  on  the  mixing  and 
boiling.  Pound  to  a  fine  paste  two  ounces  of  blanched  almonds,  and  mix  them  with 
eight  egg  yolks  and  whites  beaten  up  together ;  add  a  pint  of  cream ;  into  this  stir  a 
pound  of  sifted  flour,  a  pound  of  raisins  stoned,  the  same  quantity  of  currants  picked, 
and  a  pound  of  suet  very  finely  chopped.  Add  sufllcient  sugar,  with  spices,  some 
candied  orange  peel  or  citron,  and  a  couple  of  glasses  of  cherry  brandy.  Boil  it  five 
hours.    This  pudding  may  be  baked,  if  you  prefer  it. 

5152.  Plain  Plum  Pudding, — Stone  half  a  pound  of  raisins,  clean  very  well  half  a 
pound  of  currants,  chop  finely  half  a  pound  of  beef  suet,  grate  a  pound  of  bread  crumbs, 
pound  a  few  bitter  and  sweet  almonds,  and  shred  a  little  candied  peel ;  mix  these 
thoroughly  together,  and  moisten  them  with  milk ;  put  the  whole  either  into  one  mould, 
or  into  three  small  ones.    Boil  the  large  one  for  four  or  five  hours,  the  small  for  three. 

5153.  8*iti  Puiiing»—Ttk»  beef  net,  cliopped  fine,  and  floor,  of  each  lialf  a  poand,  three  rgfs,  whites  and 
jelks  well  beaten  together ;  mix  theee  with  ai  moeh  milk  af  will  be  roqmied  to  make  it  of  a  proper  cooaistence ; 
add  aome  aalt  and  a  little  powdered  allapice  ;  tie  it  firmly  in  a  cloth,  and  boil  it  tlummfl^y. 

6154.  Marrow  Piidciti^.— Ponr  gradnallT  e  qaart  of  boilin^^  milk  on  half  a  poond  of  Naplea  biacnita  and  the 
aame  qoantitj  of  chopped  marrow ;  mix  them  well  together,  and  let  them  oool ;  when  cold,  beat  vp  aix  yolka 
of  egga  and  the  whitee  of  two  only,  wbich  etir  into  the  other  infredienta ;  add  a  handful  of  enrranta  picked 
and  washed,  thin  sUoea  of  candied  citron,  and  a  little  powdered  cinnamon ;  dieet  the  aidea  and  rim  of  the  diah 
with  paff  paste,  and  bake  it. 

SuBSBCT.  2. — Apple  TarL 

5155.  Peely  eorii  and  quarter  eight  or  ten  russet  apples  or  lemon  pippms ;  lay  them 
closely  in  a  dish,  adding  lemon  juice  if  the  apples  are  not  rety  sharp,  and  lemon  peel 
and  sugar.  Some  cooks  put  in  two  or  three  cloves,  others  quince  mannalade ;  but  as 
the  flavouring  ingredients  are  not  always  liked,  they  are  better  omitted.  Cover  the  dish 
with  pnfiT  paste,  and  bake  an  hour  and  a  quarter. 

6156.  Cranberry  Tart.— Take  and  wash  a  quart  of  cranberries  in  several  waters ;  put 
them  into  a  baking-dish,  with  the  juice  of  half  a  lemon  and  a  quarter  of  a  pound  of  moist 
or  powdered  lump  sugar.  Cover  them  with  pufiT  paste,  and  bake  three  quarters  of  an 
hour.  Five  minutes  before  it  is  quite  done,  ice  it  (see  "  Icing")  and  return  it  to  the 
oven. 

6157.  Rhubarb  Tart. — If  the  rhubarb  has  a  green  spotted  surface,  it  is  a  kind  that 
may  be  cut  up  without  peeling ;  if  the  red  sort,  the  peel  must  be  torn  off  before  it  is  cut 
Op  in  pieces  of  an  inch  in  length.  Fill  a  dish  with  these,  adding  sugar  and  lemon,  peel,' 
and,  ailer  covering  it  with  a  puff  or  short  paste,  bake  it  for  three  quarters  of  an  hour. 

5158.  Icing  for  Fruit  Tarts, — ^Beat  up  to  a  froth  the  white  of  two  eggs,  and  when  the 
tart  is  nearl^  baked,  with  a  paste  brush  cover  the  crust  with  some  of  the  white,  and 
sprinkle  it*  over  with  some  finely-powdered  lump  sugar ;  wash  the  brush,  and  splash  the 
sugar  very  gently  with  water  till  it  is  dissolved.  Put  the  tart  again  into  the  oven  fot 
five  nkinutes  longer. 

SuBBBCT.  S. — CheeeC'Cakef, 

6159.  Curd  Cheeee-eakes. — Incorporate  a  quart  of  curd  with  half  a  pound  of  butter  in 
a  soft  state,  half  a  dozen  macaroons,  three  yolks,  and  the  white  of  one.egg.  Sweeten  it 
sufficiently,  and  put  in  a  pinch  of  salt  and  some  grated  lemon  peel.  When  all  these  are 
well  beateu  together  in  a  mortar,  sheet  some  tartlet  moulds  with  puff  paste,  put  some 
of  the  mixture  into  each,  and  bake  them  quickly.  If  you  please,  some  currants  and 
candied  orange  peel  may  be  added.  Some  are  partial  to  the  flavour  of  noyeau.  These 
puddings  may  be  either  boiled  or  baked ;  when  intended  for  the  latter,  they  are  im- 
proved by  the  addition  of  a  little  oiled  butter.  Some  add  perfumes,  as  rose  or  orange 
flower  waters. 

51QP.  Lemon  Cheese-cakes. — Grate  the  rind  of  three  and  the  juice  Of  two  lemons ;  mix 
U^em  with  three  sponge  biscuits,  six  ounces  of  fresh  butter,  four  of  powdered  sugar ; 
add  some  pounded  cinnamon  and  nutmeg,  and  mix  the  whole  well  together  with  three 
well-beaten  eggs  and  a  glass  of  cream.  Sheet  the  patty  pans  with  puff  paste  (see  **  Pas 
try"),  and  fiU  Uiem  with  the  mixture,  laying  on  the  surface  of  each  cheese-cake  thin 
:  hreds  of  candied  peel. 

5161.  Oroide  CJUM<»cdbe«.— Orange  cheeie-cakea  are  made  in  the  same  way,  orange  Jnioe  and  rind  being 
mAarnd  Jiatead  of  lemon. 

WoL  A\m9mi  CAecae-calPft.— BUachcdry,  and  pound  irith  roae  or  orange  flower  water  twj  fine,  six  oaoretf 

6  J? 
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ut  mttet  «1in"n^*  and  ball  aa  oomm  <4hitUr  ;  ndooa  to  a  cnam  with  a  vpoon  kalf  •  pooBd  (rf*  bottor,  aad  sua 


the  ftimoDdi  with  it,  addioff  mx  cnumms  of  powdered  engar,  aome  grated  lemon  peel,  a  quarter  of  a  mat  of  cii 
end  four  beaten  egga.    Fill  the  pattf  naaa,  ebaoted  with  pnff  paata,  andbrta  m  a  qoidi  mvm  for  half  ea  fao«r , 
pat  oaadied  peal  oa  the  tape  rfaadionaaaiB  aalre. 

5163.  Mince  Meat.—Take  ttco  vaunda  of  beef  ftoet  teely  chopped  and  pioked  free  fime 
etringS)  iwo  pounds  of  apples  peeled  and  chopped  smafl,  twommnda  of  laieios  stoned  mid 
chopped,  ttco  foumdM  of  currants  washed  and  thoroughly  cwaneed,  one  pound  of  good 
moist  sugar ;  boil  three  lemons,  and,  after  pounding  the  rinds  small,  add  ihem  uid  the 
julee  to  the  other  ingredients ;  chop  smaU  half  a  pound  of  candied  citron  and  lemon 
peel,  and  work  all  these  io^^redients  together  with  two  wine-glasses  of  Frendi  brandy, 
and  a  little  salt.  Pat  them  into  a  covered  Jar,  which  place  in  a  oool  spot,  and  the  minee 
meat  will  keep  for  several  weeks.  Keep  at  the  top  of  the  jar  some  undiopped  candied 
peel,  and  add  a  slice  to  each  mince  pie,  when  any  are  being  made.  Some  preler  pafT 
paste,  others  a  short  crust,  for  sheeting  the  pans. 

SuBsscT.  i. — Creams  and  Custards, 

5164.  Cream  Jpf  Tarts, — tMs.  together  half  a  pint  of  cream  and  the  same  quantity  of 
milk ;  put  into  it  a  piece  of  fresh  lemon  or  Seville  orange  peel,  a  little  oinnamon,  and 
sweeten  it  with  loaf-sngar.  Let  them  boil  about  ten  minutes.  Have  ready  prepared  in 
another  pan  Uie  yo&s  of  six  eggs,  well  beaten  up  with  a  heaped  tea-spoonful  of  fine  flour ; 
to  these  gradually  strain  the  boiled  ingredients,  and  whisk  them  weU  together  over  a 
gentle  fire,  so  that  they  may  acquire  the  proper  consistence  without  cnrdUuf  .  If  yon 
are  deficient  of  cream,  milk  only  may  be  empk>yed,  but  in  that  case  a  little  more  iom 
will  be  required.    When  o(dd,  it  may  be  distributed  over  tartlets  or  pies. 


6166.  Creaat  anetW  Way.— Take  a  pint  of  cream  mixed  together  ia  eqnal  propovtioaa,  aa  ia  the  laat  raeaipc ; 
boil  it  with  aoBM  laiaaa  peal  aad  ^■imm'nr,  aad  aweetea  it  to  the  palate ;  beat  ap  the  jolke  of  eight  agge  wttb 
a  taUe-epoonful  of  roae  or  ormage  flower  water  aad  a  little  aalt.    Mix  thaae  wiih  the  baaUd  onan  whoa 


itiained,  aet  the  whob  on  Che  fin,  aad  hem  oonetaatlj  atinring  with  a  woodan  qnoa.    Whea  Um 
aoqoired  the  propor  conaiatahoe,  lay  it  oa  a  nair  aiava  to  draia. 

5166.  CM  Ciwtenb. —-Pound  to  a  fine  paste  two  ounces  of  blanched  Jordan  almonds, 
with  half  a  dozen  of  the  bitter  ones,  and  two  ounces  of  loaf-sugar ;  moisten  with  a  little 
milk,  and  add  a  few  grains  of  salt.  When  it  becomes  of  the  consistence  of  a  thick 
cream,  take  it  out  and  beat-it  up  with  the  yolks  of  eight  eggs ;  then  gradually  add  a  pint 
of  half  milk  and  cream ;  set  this  oa  a  very  gentle  fire,  with  a  oonple  of  bay  leaves,  and 
continue  to  stir  it  till  it  acquires  the  proper  consistence,  when  it  is  to  be  removed  im- 
mediately and  distributed  mto  glasses.  Some  persons,  on  the  supposition  that  they  are 
unwholesome,  omit  the  bitter  almonds  and  bay  leaves,  and  auhetitute  the  peifaraee  of 
rose  or  orange  flower  waters,  or  a  little  vanilla. 

5167.  Bkn^^nan^e.— Simmer  together  a  quart  of  half  cream  and  half  new  milk,  with 

some  cinnamon,  a  few  coriander  seeds  bruised,  sufficient  sugar,  and  a  bay  leaf;  to 

these  add  an  ounce  of  picked  isinglass,  and,  when  it  is  dissolved,  strain  the  mixture.  Set 

it  by  to  cool,  and  if  any  fihn  arise  on  the  surface,  skim  it  off.    When  nearly  cold,  pour  it 

into  the  moulds. 

TV  duwhe  Xi<N|fIa««.— Hue  rabatanoe  is  faidiipeoaably  necoasar j  for  jelliea,  ieoa,  oreama,  and  a  TarieCj  of 
other  preparationa  of  de— it.  Let  the  iiinglaa  be  of  the  beat  quaUt^,  and  ynptiAy  beaten ;  of  thia  pot  a  qaai^ 
tar  of  a  poond  into  a  piat  of  water  moderatelr  wann,  aad  let  it  oontinae  ooTored,  la  a  heat  beWw  boiliag,  aui* 
ring  occasionally  till  it  i«  diasDlred.  This  will  be  a  reiy  firm  jelly,  and  will  readily  diswlve  «n  any  warn  ftiid. 
The  eonfectionera  who  vmiAaj  ioe  ia  their  jellies  prepare  a  weaker  eolation,  br  acMing  foor  onnees  of  the  jifit> 
glaas  to  aix  pinta  of  water,  which  fhay  ladaoe  by  boiliag  to  two  qaatta ;  it  ia  then  atraiBed. 

5168.  SyUahuh.'^ynaA  weB  together  a  quart  of  cream,  two  glasses  of  Fnench  bnndy, 
a  pint  and  a  half  of  sherry,  with  a  table-spoonAil  of  strained  lemon  Juice,  and  snfiieienf 
powdered  loaf-sngar  to  rsnder  it  agreeably  sweet.  As  the  fWMh  is  produced,  odleet  it 
with  a  spoon,  and  lay  it  on  a  sieve  to  drain  ;  continue  to  whisk  it  till  no  more  fWMk  i^ 
produced.  To  the  remaining  lic^uor  grate  some  nutmeg,  fill  the  glasses  half  fuU  with  it, 
and  at  the  top  add  an  equal  portion  of  the  fVotb. 

6169.  Trifle, — ^Tbia  is  a  compound  of  syllabub  and  sweetmeats.  Line  the  bottom  of 
a  glass  trifle-dish  with  sponge  biscuits  stuck  with  blanched  almonds ;  moisten  them 
with  sweet  wine,  or  with  sherry  and  sugar.  Over  these  lay  a  dozen  of  ratafia  cakes 
dipped  in  noyeau.  Intersperse  with  these  some  thin  slices  of  citron  and  orange  peel, 
ana  distribute  over  these  pieces  of  apricot  and  raspberry  jam  with  currant  jelly.  F6ur 
over  these  a  few  spoonfuls  of  the  liquor  of  the  syllabub.  The  n^xt  layer  should  consist 
of  tartlet  cream  (see  '*  Tartlet  Cream**)  of  about  the  thickness  of  an  inch,  over  whidi 
grate  some  nutmeg,  and  strew  a  little  powdered  cinnamon,  together  with  a  small  quan- 
tity of  grated  lemon  peel  and  some  powdered  loaf-sugar.  Lastly,  take  the  whipped  Iroth 
from  the  sieve,  and  put  it  on  the  top  as  abundantly  as  the  dish  will  contain.  To  give  it 
a  pleasing  appearance,  strew  variously-coloured  comfits  over  the  fk'Oth. 

5176*  GooMierry  FaaL^Stew  a  quart  of  men  gooaebonies  with  a  little  water  till  tender,  aad  peas  the  gnlp 
tlutragh  a  taaiia.  When  nearir  cold,  add  the  jnioe  of  a  lemon,  iweeten  it  with  powdeivd  loaf-sagar,  aad  doai 
la  equally  aboot  two  tea-snooafals  of  floar.  In  the  meoa  tUBa,boiI  a  pint  of  new  milk  wMiaaiBeboatan  di 
Bian,  lemon  peel,  and  brmsed  coriander  seeds,  till  it  becomes  inmregnated  with  tha  llaifoar  of  the  ~^ 

aweetea  it  to  tha  palate ;  then  atrain  the  milk,  and  mix  it  well  with  the  yolka  of  fbar  «gga  beaten  ap.        

<nom  over  the  fire  to  ptarent  cnrdling,  aad  oontinne  this  till  it  begins  to  boil,  when  it  ia  to  be  removed.    Wkaa 
oold,  mix  it  with  the  palp  of  tha gooaaberriea,  aad  grata  some <antBiegaa  thttopk    11m  amaa  method  ma»  bt 


FRENCH    AND   ENCUUBB  OOOKINO   COMPASED.  899 

Bonnted  ihth  the  mips  of  ripe  apriooto,  stTawbenries,  and  napbenies,  alwaji  tnannbuAag  to  add  dw  lamoa 
IQioe,  which  considerably  improves  the  flavour. 

SiTBSKCT.  6. — JeUuM. 

6171.  Calv€B*  Feet  Jelly, — ^Take  oat  the  bone^  from  the  calTee'  feet,  difide  them  tntc 
pieces,  and  throw  them  into  warii^  water  to  aoak  out  all  the  blood.  After  this  wash 
them  well  in  cold  water,  aod  put  them  into  a  stew-pan  with  sufficieot  water,  that  is,  to 
four  feet  put  five  quarts  of  water ;  let  them  simmer  graduallj,  and  lemove  all  firoth  and 
scum  as  it  rises.  When  they  are  nearly  dissolved,  and  the  water  redooed  by  boiling  to 
half  its  quantity,  which  takes  five  or  six  hours,  strain  them  hot  through  a  fine  sUk  uere, 
and  if  any  fat  remain,  remove  it  entirely.  Put  the  strained  liquor  again  on  the  fire  in  a 
clean  stew-pan,  sweeten  it  with  loaf*sngar,  add  the  peels  and  juioe  of  lemons  and  some 
cinnamon.  Mash  four  eggs,  shells  and  all,  which  put  in,  and  whisk  it  well  with  a  clean 
rod,  till  it  begins  to  become  white  and  form  bubbles ;  let  it  then  continue  to  simmer  about 
half  an  hour  longer,  when  it  may  be  removed  from  the  fire,  and  strained  through  a  flan- 
nel bag.  This  operation  of  straining  must  be  repeated  till  it  is  perfectly  transparent. 
If  you  wish  to  introduce  any  wine  into  the  jelly,  let  it  be  put  in  with  the  eggs  and 
spices.  Madeira  is  the  best,  and  if  you  require  it  of  a  deep  tint,  some  liquid  of  colour 
may  be  added. 

5172.  Fftat  jeUies  in  the  summer  time  are  very  salubrious,  and  are  made  at  little  ex 
pense.    Such  fruits  as  abound  in  juice  are  best  adapted  for  these  preparations. 

5178.  Siruwbeny  /tflfy.— Mash  with  the  hand  a  quantity  of  fresh>gathered  strawbeniea ;  squeeze  the  jutes 
Ihrpo^h  a  doth,  and  pat  this  liquor,  with  sufficient  lugar  and  lemon  juice,  into  a  pan  over  n  gentle  Are,  and 
skim  It  well  from  fVotn ;  when  clear,  add  some  melteoT isinglass,  and  strain  it  through  a  flannel  bag.  Repeat 
this  tin  it  is  transparent,  and,  when  nearly  cold,  put  it  into  moulds.  Some  whole  strawberries  may  be  put  in 
bafiore  the  jelly  ooneratea.  This  is  the  most  difficult  to  make  at  all  theas  jeliiea^  as  die  ine  annua  and  flavoai 
of  the  strawbanr  beoome  dissipated  by  heat. 

6174.  Cherry  JeUy. — ^Take  two  pounds  of  Kentish  cherries  and  half  a  pound  of  blackhearts ;  stone  them  , 
mash  the  Cherries  and  pound  thto  stones;  mix  them  together,  and  let  them  simmer  about  half  an  hour  with 
some  cinnamois  and  a  few  bndsed  coriander  seeds.  Strain  them  through  a  sieve.  Set  them  again  on  the  fire, 
with  sufficient  sa|par,  and  the  juiee  of  two-lemons ;  nmove  any  scum  that  mav  ansa,  and  add  auJDcient  melted 
isinglass ;  strain  it,  till  dear,  through  a  flannel  bag,  and,  lastly,  pour  it  into  the  mookk.  In  proportion  as  the 
juioe  of  Uiese  fruits  is  diminished  by  evaporation,  the  less  isinglass  will  be  necessary.  If  reouired  ]>artioularIy 
tranaparent,  whites  of  eggs  must  be  put  in ;  aad  whenever  the  person  preparing  tMse  eaa  nave  access  to  ice, 
tl»s  procesa  is  mudi  facilitated. 

5175.  Raspberry  JsUy.— Express  the  juice  of  the  raspberries,  and  let  it  simmer,  removing  all  scum  till  about 
a  third  is  consumed ;  add  lemon  juice  and  su^r,  or,  which  is  better,  clarified  sirup,  as  it  produces  no  additional 
sean;  with  this  mix  sufficient  isinglass  previously  dissolved,  and,  when  nearly  eold,  poiir  it  into  the  moulds 
b  the  same  maimer,  jeUiea  may  be  made  from  any  of  the  fruits  tliat  abound  in  jqioe,  as  barberries,  currants, 
wh^  and  red,  grapes,  oranges,  aad  lemons.  In  proportion  as  the  juices  are  evapomtad.  they  will  require  less 
isinglass  to  form  them  into  a  jelly.  The  addition  of  lemon  juioe,  the  quantity  of  whicn  must  be  adjusted  by 
the  palate,  and  also  the  sugar,  rtry  consideraUy  improves  the  flavour. 

6170.  OurmiU  JMyftr  Ssiicsf  .'-This  may  be  mads  of  the  white,  red,  or  blaok  cnnairtB.  The  red  is  mostly 
wed  iff  rrvlkMTy.  PicK  red  oarraats,  and  express  their  joioe.  which  botl  in  the  praeerriiig^faa  until  a  tiiin 
port  is  consumed,  removing  all  scum  that  may  arise,  while  hot.  strain  this  juioe  through  a  flannel  bag.  Tc 
a  pint  of  Uiis  juice  add  a  pound  of  flne  loaf-sugar  powdered,  and,  when  it  boils,  carefulfy  remove  any  scum ; 
let  it  continue  to  boil  about  half  an  hour,  when  it  may  be  poured  into  pots.  Prepared  in  this  manner,  by  pre> 
vioody  conoentratiug  the  juice,  it  will  keep  for  a  long  time,  if  preserved  in  a  dry  place. 

517t.  Another  Wajf  (without  hoiUng). — Put  red  onrraats,  stnpped  of  their  stalks,  into  a  stone  jar;  cover  it 
eloee,  and  put  the  jar  either  into  an  oven  or  into  a  kettle  of  hot  water,  by  which  means  the  juice  may  be  com* 
pletely  expressed,  the  fruit  being  only  just  swelled  by  the  heat.  While  hot,  atrain  Uke  juioe  through  coarse 
muslin,  and  pour  it  into  a  china  bowl,  after  ascertaining  the  number  of  pinte  of  juice  thus  obtained ;  to  every 

{»iat  add  a  pound  of  loaf-sugar  broken  into  ver;jr  small  lumps.  Put  the  bowl  in  a  oed  plaee,  aad  occasionally, 
n  the  ooune  of  every  day,  stir  the  sugar  and  juioe  together,  for  two  or  three  weeks,  when  thev  will  begin  tc 
jelly  soflloieDtly,  though  not  so  firmly  as  when  bdled  in  the  usual  way.  The  advantaffe  of  this  mode  is  iu 
eaonomy,  no  waste  of  juiee  oceuring  as  it  does  whea  bdled  for  a  saflteient  tiasa.  It  is,  loveivei',  firm  eneufrh 
to  h9  used  for  sweet  sauce. 


BOOK   XIV, 

FRENCH    COOKERY, 

CHAPTER  L 

FftENCH  AND  B2CGLI8B  COOKING  COMPAKCD. 


5178.  Among  the  duttncthe  characterutic*  of  French  cooking,  the  fint  that  obtains  no- 
tioe  is  that  which  arises  from  the  long-contiaaed,  althoagh  gradual  action  of  heat  to 
which  all  solid  meats  under  the  hands  of  French  cooks  are  submitted,  and  by  which  all 
the  fibrous  parts  are  brought  into  a  state  of  perfect  incineration.  In  English  cooking, 
the  time  allowed  for  roasting  or  broiling,  and  even  for  boiling,  is,  in  all  general  oases, 
limited,  in  the  appreheqsion  of  a  French  cook,  to  such  a  degree  as  to  render  English 
dishes  scarcely  eatable ;  as  (bod  for  semi-barbarians,  not  for  a  civilized  people.  The 
English  imagine  that  more  genuine  flavours  and  greater  nourishment  are  to  be  found  in 
their  dishes  than  in  those  of  the  French  ;  the  latter,  on  the  other  hand,  assert  that  in 
English  cooking  too  much  is  left  for  the  digestive  organs  to  perform.  The  state  of  in- 
cineration into  which  solid  food  is  reduced  by  French  cooking  is  that  into  which  the  di- 
gestion most  bring  it  before  it  can  complete  its  operations ;  and  as  m  English  cooking 
this  is  not,  according  to  French  notions,  sufficiently  brought  ahouty  it  is  regarded  as  the 
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cause  of  the  frequent  derangement  of  the  digestiTe  organs,  and  consequent  hypcK&oa* 
driacal  affections  common  to  the  English. 

5179.  Another  (Aaraeterisiic  in  French  cooking  is  the  variety  of  flavours  which  it  can 
impart  to  any  single  meat.  From  the  long-continued  action  of  heat  allowed  by  French 
cooks,  the  juices  of  meats  are  almost  entirely  eictracted  to  form  the  basis  of  soup*,  ti^ 
gether  with  the  graviet  of  various  dishes,  to  each  of  which  a  variety  in  flavour  may  be 
given,  the  original  one  of  the  meat  being  so  intermingled  as  to  be  scarcely  distinguisii- 
able.  In  this  way  French  cooking  yiel£  an  almost  endless  number  of  dishes,  prepared 
from  a  few  original  substances,  which,  by  the  art  either  of  bramng,  marinading^  or  poet- 
ingf  may  be  impregnated  with  any  peculiar  flavour  the  cook  may  desire  to  produce.  The 
addition  of  an  appropriate  sauce,  or  pur6e,  completes  the  efiect,  and  determines  also  tlw 
name  of  the  dish,  whether  it  be  "  fowls  aux  Truffes,"  **  fowls  i  U  Mirepoix,^^  or  **  fowls 
a  la  Perigord.'* 

5180.  In  English  cooking  no  flavour  is  considered  to  be  eijual  to  the  one  peculiar  to 
each  meat.  Beef,  matton,  or  venison  woold,  at  the  English  table,  be  considered  as 
having  lost  their  distinctive  excellence  if,  in  the  cooking,  their  genuine  flavour  were  in 
terfered  with.  Whatever  condiment  or  sauce  is  employed  as  an  accompaniment  to  each 
meat,  it  is  always  of  such  a  modified  nature  as  not  to  overpower  that  flavour  w^hicfa  is 
peculiar  to  the  meat,  the  juice  of  which,  when,  in  a  weU-roasted  joint,  it  iasoes  from 
the  opening  made  in  carving,  is  considered  as  far  excelling  any  which  the  cook  can  com- 
pound. 

5181.  Again,  French  dishe*  have  always  had  a  decided  advantage  over  the  English  in 
appearance ;  they  are  made  to  please  the  eye  as  well  as  the  taste.  No  heavy  masses 
of  viands  are  served  at  a  French  table ;  but  light,  elegant,  and  tempting  forms  are  pre* 
sented  to  those  around  it.  In  this  respect  the  English  cooks  are  beginning  to  reform 
their  style,  and  to  study,  in  serving,  neatness  and  elegance  in  the  arrangement  of  the 
contents  of  each  dish. 

5182.  In  the  last  place,  the  economy  of  French  cooking  must  be  noticed,  and  with  appro- 
bation. In  its  various  processes  nothing  is  wasted ;  eveiy  particle  has  a  use  and  conse- 
quent value.  The  flavour  and  richness  of  the  meats  are  not  obtained  by  any  expensive 
means  or  prodigal  use  of  them,  but  are  the  results  of  the  modes  of  cooking  skiJfiiUy  fol- 
lowed. In  English  cooking  the  maxim  that  *<  good  dishes  can  only  be  formed  out  of  good 
and  abundant  materials"  is  often  carried  to  the  utmost  length  in  practice.  Many  ingre- 
dients in  the  English  kitchen  are  cast  aside,  or  reserved  as  the  cook*s  perquisites,  which 
in  the  French  kitchen  would  be  brought  into  use,  and  would  render  needless  the  employ- 
ment of  more  expensive  ingredients.  In  this  slight  comparison  of  these  two  principal 
systems  of  cooking,  it  may,  perhaps,  be  perceived  that  Irom  each  might  be  transferred 
to  the  other  useful  and  valuable  modes,  favourable  to  the  enjoyment  of  the  table  and  to 
the  economical  use  of  food. 


CHAPTER  II. 

FRENCH  COOKINO   TERMS  AND    PROCESSES    BXPLi-XNEO. 

Atelets. — Small  silver  skewers. 

Assiettes. — ^Dishes  with  four  compartments  for  chopped  herbs,  parsley,  eschalots,  &e^ 
to  which,  being  in  the  kitchen  always  at  hand,  the  cook  can  resort  at  once.  The  chop- 
ped ingredients  are  prepared  by  the  under  assistants. 

Bain  Marie. — ^A  large  flat  vessel  containing  boiling  water,  in  whi<^  dishes  already  pre- 
pared can  be  kept  hot.    See  a  wood-cut  of  this  vessel,  fig.  684,  p.  829. 

Braising  consists  of  stewing  without  much  moisture  any  article  in  a  seasoning  of  car- 
rots, onions,  parsley,  thyme,  bifiy  leaves,  and  cloves. 

Buisson  is  a  high-standing  remove  on  a  dish  of  pastry  dressed  high. 

Compdte. — A  fine  mixed  ragout  to  garnish  white  poultry,  or  to  serve  as  entries.  Fmlt 
also  stewed  with  sirup  for  dessert  is  termed  compote. 

CompoHce. — ^The  deepest  dish  appropriated  to  the  compotes. 

En  couroTme.^^o  place  or  dress  the  articles  of  a  dish  in  the  form  of  a  crown. 

Crustades.-^BretLA  baked  in  moulds,  and  hollowed  out  to  receive  farces  of  di^rent 
kinds. 

Croutons. — ^Bread  cut  out  in  shapes  and  luted  in  oil  or  butter ,  these  are  ornaments  of 
some  of  the  mirotons  and  other  made  dishes. 

Dorey. — ^To  cover  pastry  with  yolks  of  eggs.    Dorures  are  yolks  of  eggs  well  beaten. 

Desseites. — ^Things  left  at  table  untouched,  and  afterward  used  up  in  forming  farcet 
ind  salpi^ons,  dec. 

Dormant. — A  centre  dish,  allowed  to  remain  during  a  whole  dinner. 

Entries. — ^Dishes  served  at  the  first  course. 

EfUremits. — ^Dishes  served  at  the  second  and  third  courses. 

Eminci. — ^A  mince  of  some  kind  of  meat. 

Ftfiit^^a^f.^Puflr  paste. 
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Ffiture. — ^A  frying-pan. 

Farce  2t  quenelles. — ^Forced,  or  farced  meats. 

CHaze. — Reduced  oonsomm^,  used  to  cover  the  meats  of  made  dishes. 

Glaee. — ^White  of  egg  beaten  with  powdered  lQaf-s«gar. 

Godheau. — A  yeal  forcemeat. 

Au  gras. — When  a  dish  is  to  be  dressed  with  meat  gravy. 

Gratiner.'^To  make  the  suriace  crisp  of  any  dish,  and  to  give  it  a  grilled  taste. 

Hors  £osu9re. — ^A  small  dish  served  daring  the  first  course. 

LartUnu. — ^Meat  cut  for  larding. 

Larding. — ^Meat,  poultry,  &c.,  having  lardons  of  bacon  or  other  articles  drawn  througti 
the  flesh  oy  means  of  the  larding  pin. 

Larding  pin  is  an  instrument  as  sharp  as  a  needle  at  one  end,  and  like  a  port  crayon 
at  the  other.  The  lardon  is  entered  at  the  square  and  open  end ;  the  sharp  end  is  then 
passed  through  the  meat,  and  in  drawing  the  instrument  out,  it  is  so  contrived  as  to  re- 
lease the  lardon  from  its  hold,  and  which  is  left  drawn  into  the  flesh  of  the  article  to  be 
larded. 

lAaison. — ^A  thickening  for  soups  and  gravies,  formed  of  yolks  of  eggs. 

Au  maigre. — Soups  prepared  without  meat. 

Marinade. — ^A  pickle  «into  which  meat,  fish,  or  poultry  is  put  for  several  hours,  some- 
times for  days,  previous  to  its  being  cooked.  A  marinade  is  composed  of  diflferent  fla- 
Touring  ingredients  combined  with  vinegar,  sometimes  with  oil,  according  to  the  dish 
to  be  prepared. 

Au  naturel. — Anything  simply  boiled. 

Nouilles. — ^An  Italian  paste  resembling  macaroni,  but  flat  instead  of  being  piped. 

Noix  de  veau. — ^The  large  and  fleshy  part  of  the  leg  of  veal  attached  to  the  udder. 

Passer. — ^To  fry  lightly. 

Pigne. — Larded  on  the  surface  only. 

Panieres. — Everything  dressed  with  a  coating  of  crumbs  of  bread  and  egg. 

Polling. — Take  a  pound  of  beef  suet,  one  of  fresh  butter,  one  of  very  mt  bacon ;  cut 
the  suet  and  bacon  into  large  dice,  and  put  them  in  a  stew-pan  with  two  pounds  of  veal, 
cut  in  the  same  manner ;  fry  them  tiU  the  veal  becomes  white ;  moisten  with  three 
pints  of  clear  boiling  water,  a  handful  of  salt,  a  bay  leaf,  a  few  sprigs  of  thyme,  an  onion 
stuck  with  cloves,  and  a  bundle  of  parsley  and  green  onions.  Let  the  whole  boil  quiet- 
ly till  the  onion  is  done ;  strain  it  through  a  sieve,  and  set  it  by  for  use.  Poele  is  em- 
ployed to  make  everything  boiled  in  it  look  white,  and  to  acquire  a  relishing  taste  ;  it 
will  keep  for  a  week.  Do  not  boil  any  lean  of  bacon  with  it,  or  tibe  meat  boiled  in  it 
will  torn  red  from  the  saltpetre  used  in  curing  the  bacon.  Pooling  and  braising  are  al- 
most the  same  operation ;  but  in  peeling  meat  must  be  underdone,  m  braising  overdone 

Potage. — Soup,  or  broth. 

En  Poule.—A  particular  way  of  trussing  a  fowl  for  the  spit. 

Puree. — ^Meat,  fish,  or  vegetables  boiled  to  a  pulp  and  passed  through  a  sieve 

Ravigdte. — ^A  sauce. 

Au  rosette. — ^To  dress  a  dish  in  the  form  of  a  rose. 

Salmi. — ^A  highly-flavoured  dish. 

Salpigon. — ^A  dish  made  of  equal  quantities  of  any  and  all  sorts  of  meat  and  vegeta- 
bles ;  these  are  minced  and  cooked  separately,  and  warmed  together  when  ready  to 
serve.  ^ 

Saute.^To  fry  lightly. 

Singer. — ^To  put  flour  into  the  stew-pan. 

Sahotier. — ^Tin  utensils  containing  sand,  in  which  are  placed  the  moulds  that  are  to 
be  put  into  the  ice-house  to  be  frozen. 

Tamis. — ^A  silken  sieve. 

Toppot. — ^The  fat  from  the  water  in  which  meat  has  been  boiled :  it  is  much  used  in 
French  cooking. 

V.tnne^. — ^To  take  up  a  sauce  and  turn  it  over  quickly  with  a  spoon. 


CHAPTER  IIL 

SKCSIPTS  POft  FEBNCH  COOKBET. 

Sect.  L — sonps  and  saucss. 


5183.  Grand  Consor/ime. — ^Put  two  knuckles  of  veal,  part  of  a  leg  of  beef,  a  fowl,  a 
rabbit,  or  two  old  partridges ;  add  a  cupful  of  soup,  stir  it  well,  and  when  it  jellies,  add 
two  quarts  of  clear  stock ;  boil  and  skim  it  carefully,  season  it  with  three  turnips,  three 
2arrots,  three  onions,  one  stuck  with  two  or  three  cloves,  a  bunch  of  leeks,  and  two 
heads  of  celery.  Let  it  then  simmer  for  four  hours ;  strain  it  through  a  sieve,  or  tamis 
into  a  clean  earthen  pan,  and  set  it  in  a  cool  place  for  use. 

5184.  CoTuommi  of  Poultry. — ^Veal  and  ham,  with  the  trimmings  of  poultzy,  are  the 
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basis  of  this  consomm^.  The  flavouring  ingredieats  are  mashrooniB,  panley,  and  green 
onions.  Veal  broth  or  stock,  sufficient  to  keep  the  vessel  fuU,  must  be  added,  and  the 
whole,  after  boiling,  must  be  gently  stewed  for  two  or  three  hoars.  The  broth  will  be 
more  savoury  and  mellow  if  the  meat  be  not  overdone*  The  fat  most  be  akimmed  oB^ 
and  the  consomm^  strained  through  a  silken  sieve. 

5185.  Consommis  of  Game. — ^Entrtes  of  partridges  most  be  prepared  with  eensonm^ 
of  partridge,  made  from  veal  and  from  the  backs  and  other  trimmings  of  partridges  and 
rabbits.  If  the  entries  are  served  with  truffles,  the  consomoito  must  be  flavoured  with 
truffles  and  mushrooms,  together  with  a  bundle  of  parsley  and  green  omons.  The  whole 
must  be  moistened  with  oonsumm^  (containing  hamX  and  must  then  be  boHed,  bat  not 
over  much,  strained,  and  set  by  for  use. 

5186.  Wkke  Rouxftr  tkkkemng  white  Sauees.-^P^  into  a  sauce-pan  a  lump  of  batter ; 
melt  it  over  a  slow  fire,  and  separate,  by  draining,  the  residue  of  butter-milk  contained 
in  the  batter ;  dredge  it  with  flour  till  it  is  of  the  consistency  of  paste ;  keep  it  on  the 
fire  for  a  quarter  of  an  hour,  but  take  care  not  to  let  it  coloar ;  pour  it  into  an  earthca 
pan  ready  for  use. 

5187.  Brown  Rauz. — Put  butter  into  a  stew-pan,  and  proceed  as  above  directed  foi 
white  roux ;  fry  the  paste  of  butter  and  flour  oyer  a  slow  flre,  tiU,  by  very  gradoal  steps^ 
it  becomes  finely  cotoured ;  when  of  a  light-brown,  pour  it  intiP  an  earthen  pan  ready 
for  use :  it  will  keep  for  some  time. 

Sect.  II.-^potiobs. 

5188.  Potage  <k  la  Reine. — ^Take  three  chickens  or  pullets ;  skin  them,  take  oat  the 
lungs  and  clean  them ;  lay  them  in  a  atew-pan  with  a  bunch  of  parsley  only ;  moisten 
the  whole  with  boiling  broth ;  stew  for  an  hour,  and  take  out  the  chickens.  Soak  the 
crumb  of  two  penny  rolls  in  the  broth ;  pound  the  meat  of  the  chickens  with  the  soaked 
bread,  and  three  or  four  yolks  of  hard-boiled  eggs.  Rub  the  whole  through  the  tamia,or 
sieve.  .Boil  a  ouart  of  cream,  stirring  it  all  the  time,  and  pour  it  on  the  soup ;  it  is  not 
so  likely  to  curdle,  if  done  in  this  way^  as  by  the  usual  mode  of  mixing  it,  while  cold,  with 
hot  liquids.  To  this  soup  rice  or  vermicelli  may  be  added,  but  either  must  be  previously 
stewed  in  some  broth,  the  rice  for  some  time,  the  vermicelli  for  five  or  six  minotes  only. 

5189.  La  BrunoUc — Winter  Soup. — ^Blanch  carrots  and  turnips  cut  into  dice ;  add  to 
them  as  much  rich  broth  as  the  number  of  the  party  may  require.  Season  it  with  salt ; 
add  a  little  sugar  to  it ;  boil  the  whole  for  an  hour.  Skim  ofT  the  fat,  and  serve  with 
mitonnage  of  crusts. 

6190.  PoUtgt  A  la  CoimU.— Take  a  quart  of  Preach  beaas,  pat  theia  into  a  atew-pan  with  two  ^aana  of  coo- 
<omin6,  a  pound  of  iNUxm,  three  carrots,  three  onions  (one  of  them  stuck  with  dovvt),  a  bonch  of  leeks,  two 
heads  of  oelerf.  Let  all  simmer  together  for  three  honnr.  Take  out  the  vegetaUse,  pulp  them  into  the  aoap^ 
and  wgtiu  boil  all  togather.    Fty  bread  in  dice,  and  aerre  in  the  soup. 

Sect.  III. — removes  (apter  pish  and  sofp). 

5191.  Beef  {St.  la  Flamande). — Take  the  brisket  or  part  of  the  rump  of  beef.  Season  it 
with  carrots,  onions,  parsley,  bay  leaf,  and  cloves.  Boil  it  gently  four  hours.  Drain 
away  and  reduce  the  liquor  to  a  glaze.  Cover  the  beef  with  it  when  served.  Garnish 
the  dish  with  carrots  and  turnips  braised,  also  with  cabbage  done  separately.  Serve  it 
with  Espagnole  sauce.  (This  dish  may  be  sometimes  garnished  with  cucumbers,  farc^, 
or  with  Spanish  onions  glazed,  or  with  artichoke  bottoms.) 

5192.  Braised  Leg  of  Mutton. — Put  a  leg  of  mutton  into  a  braising- pan,  with  trimminga 
of  veal,  and  with  carrots,  onions,  and  a  bunch  of  parsley ;  also  a  few  green  onions  prop* 
erly  seasoned.  Cover  the  whole  with  thin  slices  of  bacon,  to  keep  them  from  burning. 
Stew  all  for  four  hours.  Strain  through  a  sieve,  and  afterward  reduce  to  a  glaxe  the 
liquor.    Glaze  the  mutton,  and  serve  with  glazed  onions. 

5193.  Culpe  Head  {de  fruits  certain). — Bone  a  calf  s  head.  Make  a  farce  of  veal,  bacon, 
and  sweet  herbs  finely  chopped.  Mix  them  together  with  two  yolks  of  eggs.  Stuff  the 
head  with  the  farce,  and  secure  it  by  sewing  up  the  head.  Wrap  it  in  a  ctoth,  and  put 
it  into  a  braising-pan,  with  several  slices  of  veal  and  bacon.  Season  it  with  carrots  and 
a  bunch  of  parsley,  thyme,  bay  leaf,  and  a  blade  of  mace.  Moisten  it  with  one  glass  of 
white  wine  and  a  ladlefal  of  broth.  Let  it  stew  for  four  hours,  and  serve  it  with  a 
financiere.  Boil  a  glass  of  Madeira,  and  put  it  into  the  sauce,  which  should  be  highly 
seasoned. 

5194.  Fowfs  ii  la  Montmorencie. — ^Take  a  couple  of  fine  fowls ;  prepare  them  as  if  fot 
boiling,  taking  away  also  the  breast  bone.  Put  lemon  juice,  salt,  and  a  little  butter  into 
the  body ;  lard  the  breast.  Line  the  stew-pan  with  bacon,  and  lay  the  fowls  in,  covered 
with  a  po61e  made  in  the  following  manner :  Cut  into  dice  a  pound  of  veal,  another  of 
bacon,  and  a  small  piece  of  the  fat  of  ham.  Fry  them  white  in  half  a  pound  of  butter. 
Moisten  with  water ;  season  it  with  parsley,  salt,  pepper,  thyme,  half  a  bay  leaf,  and  one 
clove.  Stew  it  for  some  time  over  a  slow  fire ;  strain  it  over  the  fowls,  which  stew  foi 
three  quarters  of  an  hour.  When  done,  drain  and  glaze  them  of  a  fine  colour.  Garnish 
with  larded  sweetbreads,  and  serve  with  ragout  a  TAllemande  for  sauce. 

t^l^KJ^'**'^^  ^  ifoiv'iw.—Take  a  cold,  roasted  fowl,  and  reraove  the  breast  and  fleshj  parts  awaj  froea  tba 
•wcK  none  and  sida  bones.    Put  into  the  fowl  either  an  emino«  or  a  salpi^on  |iee  terms  explained)      Brat  the 
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Mftu  ol  two  egg*,  and  aortr  tiM  fowl  with  Ikom,  HrewiBV  ow  it  ftftenraid omalM  of  (msd.  Bttwn  it  ligh^ 
m  a  Dutch  oven,  or  by  o  nlamiauler.  Sorvt  it  with  ft  browa  mqoo  if  the  iiwido  be  etafM  with  »  ralpifon  j 
but  if  with  en  eminc^,  a  reloui^  iwice  moet  be  med. 

The  •alpt^oa  roaj  be  made  of  dreaeed  fowl,  tontne,  tnifflee,  and  nnuhraoma,  cot  into  diee,  aad  wanned  up 
in  aaoo*  fepagnote.    Whea  oold,  aaa  it  aa  abowe  diraccod.    Salpifoii  ia  always  vaad  widi  brown  aavcea. 

Eounc^  maj  alsa  be  made  with  meat  of  drewad  fowl  q(  game,  minced  extremelj  naoU,  and  wnnned  ap  ia 
b^chamelle  sauce  well  aeaaoned.    With  an  emino^  a  white  lauce  ia  ahvaye  uaed. 

5196.  Rtmovcs  of  Ham. — Soak  a  Westphalia  bam  for  twelve  hours ;  a  Westmoreland, 
unless  very  highly  dried,  for  half  that  time.  Boil  it  for  two  hours ;  then  drain,  skin,  and 
trim  it ;  put  it  into  a  braising-pan,  lined  at  the  bottom  with  thin  slices  of  veal,  and  sea- 
soned with  carrots,  onions,  parsley,  bay  leaf,  and  spices.  Pour  over  it  two  glasses  of 
rich  consomme  and  a  bottle  of  Madeira.  Let  it  boil  for  two  hours  more.  When  done, 
pour  out  some  of  the  liquor  and  reduce  it,  after  skimming  off  the  fat,  to  an  Espagnole, 
the  sauce  to  be  served  with  this  dish.  Of  the  rest  of  the  liquor  make  glaze,  and  serve 
the  ham  immediately  on  taking  it  oat  of  the  braise. 

6197.  Westphalia  Ham  it  P Essence. — Saw  off  the  knuckle  of  a  mall  Westphalia  ham, 
taking  care  not  to  splinter  the  bone.  Soak  it  one  day  in  water,  to  draw  out  the  brine. 
Boil  it  in  plain  water  four  hours.  Drain  it,  remove  the  rind,  trim  it,  giving  it  a  nice 
round  form.  Dry  the  fat  from  it  for  a  few  minutes  in  tiie  oven,  that  the  glaze  may  be 
properly  given  to  it.    Serve  under  it  sauce  a  Tessence. 

5198.  Remove  of  Beef  Tongue. — ^Take  a. pickled  tongue  ;  boil  it  for  three  hours.  Peel 
off  the  skin  while  hot,  trim,  and  glaze  it.  Serve  it  with  mashed  tumq>s  on  one  side,  and 
with  mashed  carrots  and  spinach  on  the  other. 

SsoT.  rv. — BNTBiSa. 

SvBSKOT.  1. — EnlrUs  of  Buf. 

£yi99.  Miroton  of  BeeJ. — Cut  into  neat  slices  some  romp  of  beef,  either  cooked  pre- 
viously, or  fresh.  Pat  the  slices  into  a  frying-pan,  with  sauce  Espagnole  or  brown  Jtali- 
ame.  Give  them  a  few  boils,  and  serve  hot ;  keep  the  meat  cdways  well  covered  with 
the  sauce,  or  it  will  become  black  and  dry. 

5300.  Mirotons  of  Palates  of  Beef  {it  la  Uie). — Gut  the  palates  and  some  truffles  into 
equal  sizes.  Dress  them  en  miroton  <that  is,  boil  them  with  sauce  in  a  ^ing-pan). 
like  mushrooms,  all  of  nearly  one  size,  to  make  a  border  round  the  dish ;  put  in  the 
middle  a  salpi^on  of  truffles,  mushrooms,  and  beef  palates.  Add  sauce  Eapagnole  to  the 
miroton.  Let  every  article  to  be  used  be  prepared  before  the  dish  is  made  up^-palates 
and  truffles,  alternately,  to  the  very  top.  Remember  to  keep  the  whde  hot,  or  it  will 
become  dry. 

SuBSBCT.  2,^Enlreu  of  Mutton, 

5201.  Cutlets  of  MuUonr--{purie  of  Mushroomsy^^D'mde  the  beat  p«t  of  a  neck  oi 
mutton  into  cutlets*  trimming  each  neatly.  Season  each  side  of  the  outlets  with  pepper 
and  salt,  and  with  a  padte-brush  cover  them  with  yolk  otf  egg ;  dip  them  into  melted  but- 
ter, and  then  into  breiad  enimbs.  Press  the  crumbs  firmly  on  the  meat,  and  again  dip 
them  into  the  bread  crumbs.  Make  each  cutlet  equal  and  neat  with  the  knife,  and  put 
them  into  the  frying-pan  with  butter.  When  dinner-time  is  at  hand,  fry  them  over  a 
brisk  fire  of  a  veiy  good  colour.  If  the  fire  be  not  quick,  the  outlets  wiU  take  too  much 
time  in  browning,  and  will  be  dried  up.  As  soon  as  they  acquire  the  right  coIout  take 
Ihem  out  of  the  pan.  Press  each  cutlet  between  clean  pieces  of  whtty-brown  paper,  to 
drain  the  fat  from  themi.    Glaze  them,  and  put  round  them  a  pur6e  of  mushrooms. 

5208.  The  inside  of  Fillei  of  Mutton  marinaded-^au  CAevrcttii.— Have  the  fillets  of  font 
saddles  of  mutton,  producing  eli^tJUets  mignons.  Lard  them,  and  put  them  into  a  mari- 
nade pickle ;  namely,  of  thyme,  parsley,  bay  leaves,  onions,  salt,  pepper,  and  vinegar. 
Afler  being  in  this  pickle  for  two  or  three  hours,  put  them  into  a  frying-pan  over  layers 
of  bacon,  and  bake  them  of  a  nice  colour.  Glaze,  and  serve  them  with  a  poivrade  under 
them. 

SuBBSCT.  3. — Entrees  of  Veal, 

o20a.  Grenedier  de  Veat^-ipurie  of  WhiU  CeUry).^Theae  are  small  fiUeU  of  veal, 
larded  as  fricaadeau  of  veal,  cut  thinner  than  for  fricanUeau,  and  consequently  requiring 
less  time  in  cooking.  After  larding  them,  put  them  into  a  stew-pan  with  a  carrot,  a 
large  onion,  a  root  or  two  of  parsley,  a  bay  leaf,  and  some  thyme,  a  small  quantity  of 
mace,  allspice,  and  whole  pepper ;  let  the  vegetables  be  at  the  bottom  of  the  stew-pan, 
and  cover  them  with  layers  of /a/  bacon  (lean  bacon  will  turn  veal  red) ;  the  veal  must 
be  laid  on  them  and  sprinkled  with  a  little  salt.  Pour  some  broth  upon  the  vegetables, 
but  not  enough  to  reach  the  meat.  Close  the  stow-pan,  and  put  it  on  a  slow  fire ;  cover 
the  lid  with  hot  coals  or  charcoal,  and  when  it  begins  to  boil,  put  it  over  a  slow  and  equal 
fire  for  two  hours  and  a  half,  basting  it  frequently  with  the  liquor.  After  this,  put  a  great 
deal  of  fire  over  it  to  harden  the  bacon.  Reduce  to  a  glaze  the  liquor,  and  serve  it  with 
a  purto  of  whito  celery. 

5801.  SooUops  of  Sufeetbreads,  wUh  Oreen  Pease. — ^Wash  and  blanch  four  sweetbreads 
Hnt  them  into  large  scollops.    Put  them  into  a  fiying-pan  with  ro^ed  butter  and  a  lit 
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Ue  salt.  A  qnazter  of  an  hour  bekn  dinner  is  senred,  67  tikem  of  a  rerj  ligbt  famwa 
orer  a  clear  fire ;  torn  them,  that  they  may  be  equally  done ;  drain  away  the  batter,  aad 
pot  a  litUe  glaze  into  the  pan,  in  which  keep  stirring  the  scollops.  Pat  the  pease  in  fhs 
middle  of  the  dish,  and  place  the  scollops  en  miroton  aroand  them.  ScoUops  of  swem* 
breads  are  easier  to  arrange  when  a  slice  of  fried  broad  cat  ronnd  is  pot  between  them, 
without  which  they  seldom  keep  the  form  m  which  they  are  first  dished. 

N.B, — AU  entries  of  veal,  such  as  cnrres,  fricandeanx,  cotelettes,  sweetbreads,  dec:. 
with  all  sorts  of  purees ;  and  in  the  summer  with  la  Macedoine.  They  are  all  dressed 
nearly  in  the  same  manner ;  bat  by  changing  the  sance,  the  flarour  and  appearance  are 
changed  also 

SvsssoT.  4. — Entries  0/  Tonguu. 

6205.  Miroton.  0/ Pickled  Tongue. — Cat  some  thin  slices  of  cold  pickled  tongue;  dress 
it  en  miroton  in  a  dish,  and  put  it  into  an  oven  for  ten  minutes.  Put  mashed  tninxps  in 
the  centre  of  the  dish,  and  glaze  the  tongue. 

5900.  stewed  Beef  T^iigiu  (wumUtd^.^-TtiDt  »  fretb  1008:110,  wuh  it,  and  blaiieli  it  in  hot  water.  Stew  it 
in  a  good  bniMfortwolioianaiMialialftakm  it,  aad  ent  it  in  two;  ■|}VMditopea,aBd  auabwitk  aaaoa  mmAit»» 

flSU7.  JUirotom  of  Torngtu,  with  Sorrel  Pwie.—Teko  slices  of  toogfae  itowod  ai  abofo,  and  dn«s  it  ca  iBizo> 
too ;  highly  glaze  it,  and  wrre  wiUi  aorrel  parte. 

SuBSBCT.  5. — Entries  of  Fowl 

6208.  Fowl  d  la  VilUroL — ^Take  a  fioe  fowl,  empty,  singe,  dec.,  and  truss  it  with  lis 
legs  turned  outward ;  put  in  the  inside  a  snoall  quantity  of  butter  kneaded  with  nh 
and  lemon  juice.  Put  the  fowl  into  an  oval  stew-pan,  with  a  layer  of  fat  bacon ;  poor 
some  poele  over  it.  While  entries  are  not  to  be  kept  longer  on  the  fire  than  needful, 
three  quarters  of  an  hour  will  dress  a  fowl  in  this  manner ;  a  capon  perhaps  an  hoor. 
Serve  it  with  sauce  a  la  financiere. 

6209.  SeoUope  of  Fowls. — ^Take  the  fillets  of  three  fowls.  Cut  each  scollop  of  the  size 
of  half  a  crown ;  dip  each  in  clarified  butter,  and  fry  them  on  both  sides  over  a  brisk  &n. 
Put  them  into  the  sauce  prepared  for  them ;  if  truffles,  cut  the  trufiies  about  the  same 
size  as  the  meat,  and  fry  them  with  the  scollops  of  fowl.  A  few  minutes  before  dinner 
pot  them  all  into  a  becdiamelle  sauce,  into  which  a  reduction  of  truffles  has  been  added. 
The  reduction  is  prepared  with  trimmings  of  truffles,  put  into  and  stewed  in  oonsomro^ 
till  it  becomes  a  glaze.  This  glaze  is  stirred  in  with  the  scollops,  and,  to  make  it  white, 
a  few  spoonfuls  of  thick  cream  must  be  added.  In  preparing  this  or  any  other  meat  with 
truffles,  care  must  be  taken  to  do  both  meat  and  truffles  thoroughly.  Both  the  meat  and 
truffles  may  be  fried  together ;  but  the  meat  must  be  taken  out  first,  and  the  truffles  must 
be  allowed  to  remain  in  a  little  longer,  and  be  very  equally  fried  00  both  sides.  The 
scollops  are  then  put  in  a  second  time ;  the  butter  is  drained  away  from  them,  the 
trofile  sauce  added,  and  the  meat  allowed  to  lie  in  it  for  an  hour,  that  it  may  fully  im- 
bibe the  truffle  flavour.  The  sauce  must  be  kept  thick :  it  may  be  thinned  at  any  time. 
Though  the  meat  and  truffles  mast  be  well  done,  they  must  not  be  over-fried.  It  is  the 
most  difficult  point  in  French  cookery  to  know  the  precise  time  reqnired  by  the  varions 
articles  which  are  frequently  combined.  Experience  only  can  give  this  exoeHence  to 
cooks. 


5910.  Seottope  and  JiUett  of  foul  may  be  dreeeed  with  any  of  the  nnder^named  laooee  and  partee;  with 
marAohal  aauGe,  Espegnde,  bechamelle,  eaenoe  of  eacambers.  Mace  Allemande ;  with  oyaten,trvfflea,Bnah- 
rooins,  poiAes  of  green  peaae,  of  celery,  and  coeambexs. 

Each  eaace  giTee  its  name  to  the  dish  of  which  it  is  the  acoompaaiment,  or  prepared  with  it,  as,  ecolkps  of 
fowl— 4  PEspagnole,  *  I'Allemande. 
'flSll.  Ckiekeiu  A  f/«otr«.— Pick  and  singe  two  chickens  well,  thnist  the  hand  inai^,  and  lemofe  the 
breast  bone.  Mix  together  some  buttar,  the  juice  of  half  a  lemon,  some  pepper  and  salt,  and  pot  some  of  tbm 
mixture  into  the  body  of  each  chicken ;  bind  them  up  neatly,  lay  them  in  a  stew-pan  saironnded  with  layers 
of  bacon,  and  corer  the  breasts  of  the  chicken  with  thin  slices  of  lemon  and  bacon.  Pour  some  polle  over  them, 
and  slew  them  for  half  an  hour.    They  should  be  perfectly  white,  and  eerred  with  T»krat6  or  b^chanelle. 

6913.  CkidUtu  d  la  Vitteroi  are  drneed  in  the  eame  way,  bat  senred  with  aspielii  or  martehal  aaaoe. 

5213.  Curry. — ^This  may  be  made  of  chicken,  lobster,  veal,  or  mutton.  When  of 
chicken,  let  a  couple  be  divided  into  pieces  convenient  to  distribute  at  table ;  blanch 
them  in  hot  water,  and  stew  them  gently  till  half  done  in  some  veal  stock  with  a  table- 
spoonful  of  curry  powder.  Next  prepare  the  sauce,  which  consists  of  a  couple  of  mod- 
erately-sized onions,  sliced,  a  table-spoonful  of  curry  powder,  some  butter,  and  floor ; 
work  this  well  over  the  fire ;  moisten  with  the  liquor  in  which  the  chicken  has-been 
stewed,  with  additional  veal  stock ;  put  in  the  chickens,  and  let  them  simmer  till  doi|e, 
when  they  are  to  be  taken  out  and  kept  warm.  Pound  two  ounces  of  sweet  almonds 
to  a  paste,  and  incorporate  it  with  the  sauce ;  remove  any  fat,  season  it  with  Cayenne 
pepper  and  lemon  juice,  and  pour  or  strain  it  hot  to  the  chickens.  When  veal,  lamb, 
and  mutton  are  employed,  they  should  previously  be  fried  of  a  light  brown.  For  pre- 
paring the  rice,  see  "Vegetable  Entremets,"  Sect.  VII.,  Subsect.  2. 

SaBsxcT.  6. — Entries  of  Partridges  and  Pheasants. 

5214.  Partridges  h  PEspagnole. — Let  it  be  remembered  that  old  partridges  are  unfit 
for  French  dishes :  they  may  be  dressed  with  purtes  of  lentillesy  or  employed  in  the 
game  oonsonunte  or  cold  patties.    The  young  ones  only  can  be  introduced  as  entries 
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B  and  may  be  known  by  the  white  tinge  at  the  sharp  extremity  of  each  wing ;  when  that 

°  caark  is  observable,  the  birds  will  be  found  tender  enough  for  use.    Truss  three  par- 

■  tridges  (see  **  Directions  for  Trussing,"  &c.)i  put  them  between  layers  of  bacon,  and 

o  pour  a  poele  over  them.    Over  a  slow  fire  stew  them  for  twenty  minutes ;  dish,  and 

s  pour  over  them  an  Espagnole,  to  which  some  glaze  of  game  has  been  added  to  give  it 

a  game  flavour. 

a  6315.  YtOMg  Partridges  it  la  Monimorenei. — ^Empty  and  truss  young  partridges ;  dip 

a  the  breasts  into  boiling  water,  and  immediately  aAer  into  cold,  to  make  them  firm.    Lard 

B  them  with  slits  of  bacon,  and  put  them  into  a  stew-pan  surrounded  with  slices  of  bacon. 

Immerse  only  one  half  of  the  birds  in  podle  or  other  liquids.     Over  a  brisk  fire  stew 

them  for  twenty  minutes ;  glaze  them,  and  probe  them  in  the  back ;  if  no  blood  issues 

they  are  done  sufficiently.    Drain  them,  and  glaze  a  second  time.    Serve  with  ragout 

^  i  lafiamndirt, 

9810.  Partridge*  A  U  Cratsmtdint. — After  emptying  and  picking  the  birds,  cut  off  tlie  chtwt,  make  a  YuSt 

below  the  joint  of  the  leg,  trass  the  leg  inside  the  bodjr,  sin^  the  birds  ofer  a  flame  till  the  flesh  becomee  fins, 

,  pinch  the  breast  with  your  left  hand,  sooUop  the  breasts  without  reaching  the  skin,  turn  the  flesh  orer  on  the 

p  table,  beatiho  bird  flat,  dust  it  with  salt  and  pepper,  dip  it  twice  in  clarified  butter  and  crumbs  of  bread,  broil 

^  at,  and  serve  it  with  an  Italienne.  or  essence  of  game. 

fi817.  SoitfU  ofytnmg  PartridgiM.—Vorad  the  meat  of  roasted  naxtridges  in  a'moitar,  seasoninr  it  well, 
and  adding  to  it  a  row  spoonfulli  of  veloutd  and  a  lump  of  butter.  Mix  with  this  the  yolks  of  four  or  Its  eggs, 
and  strain  the  whole  through  a  siere ;  beat  the  whites  of  the  eggs,  and  mix  them  also,  but  lightly,  with  Uie 
ftrit.  Bake  the  whole  in  a  soofll^^sh  lor  twenty  minutes.  Prerent  it  from  burning  at  the  top  by  corerifig 
It  with  paper. 

<  5218.  Saltni  of  Pheasanis. — For  this  dish  roast  the  pheasant  only  half  an  hour.    When 

t  oold,  cut  it  up  as  if  for  eating.    Put  the  parings  into  sauce  d  salmi.    If  two  pheasants 

>  are  thus  prepared,  do  not  use  the  legs,  except  ibr  flavouring.    Cut  each  side  of  the  breast 

(  into  three  shoes,  and  fry  the  same  number  of  slices  of  bread  of  equal  size ;  the  meat  put 

into  a  covered  stew-pan  to  prevent  it  drying.  Now  prepare  the  sauce  by  frying  together 
a  small  bit  of  lean  ham,  four  eschalots  cut  small,  some  parsley  roots,  a  carrot  cut  in 
dice,  some  thyme,  a  bay  leaf,  six  cloves,  mace,  ten  grains  of  allspice.  Add  either  brown 
sauce  or  a  spoonful  of  flour,  two  glasses  of  Madeira,  and  a  ladleful  of  veal  gravy.  Season 
with  salt  and  pepper,  put  in  the  trimmings,  and  boil'  all  together ;  skim  ofl^  all  the  fat,. 
and,  if  it  taste  bitter,  add  some  sugar.  Keep  the  sauce  thick  enough  to  cover  the  meat, 
over  which  pour  it  through  a  tamis,  and  warm  both  together  wiUioUt  boiling  them. 
This  dish  may  be  made  with  trufile  sauce  by  adding  to  the  sauce  the  trimmings  of  trof-^ 
fles,  and  by  boiling  some  truffles  cut  neatly  in  sauce  by  themselves.  Put  the  truffles  in. 
the  middle  of  the  dish  when  it  is  served. 

SUBSECT..7. — Entries  of  RabhUs. 

6219.  Rabbiu  it  rOr/te.-— If  large,  the  rabbits  must  be  filleted ;  if  small,  marinaded  in 
joints ;  the  small  bones  to  be  taken  out  and  put  into  the  preparations  of  game  con- 
somm6.  Detach  the  fillets  of  four  rabbits,  and  marinade  them  for  two  hours  in  lemon 
juice,  parsley,  thyme,  eschalot  cut  in  pieces,  bay  leaf,  salt,  and  pepper.  Drain,  and  dip 
them  in  white  of  egg  well  beaten,  and  into  flour  mixed  with  a  few  erumbe  of  bread. 
Fry  of  a  fine  brown,  and  serve  under  them  a  poivrade  or  Espagnole  of  game. 

5320.  SeoUaps  of  Rabbits  and  7VuJ|Im. —Detach  the  fillets  of  five  rabbits,  and  tear  ofl^ 
the  sinews ;  scollop  the  fillets,  keeping  the  knife  on  the  slope  *,  with  the  handle  flatten 
the  scollops,  and  put  them  into  the  saut6-pan  with  melted  hntter ;  peel  and  slice  some 
truffles  of  the  size  of  the  scollops,  and  mix  them  with  the  rabbits ;  batter,  salt,  and  pep* 
per.  Fry  li^tly  twenty  minutes  before  serving,  and  leave  the  scollops  in  tho  sauce  to 
imbibe  the  flavour  of  the  truffles.    Garnish  the  dish  with  a  cont6. 

5331.  Bhatquettt  of  RiMittj  with  Green  Peose.-^Detech  the  fillets  of  four  rabbits,  soaking  tbam  whole  in 
melted  batter,  with  seasoning  of  salt  and  pejmr ;  cut  them  on  a  sheet  of  paper  tiie  sixe  of  a  shiUinr,  and  put 
them  into  the  sauce  A  blanquette  anx  pois.    This  entrte  may  be  sent  up  an  a  Tol  an  rant,  or  casserole  of  rice. 

5338.  Rieeolee  ef  Rabbite.^UiiM  fimc  fiarce  of  the  remnants  of  roasted  rabbits ;  make  a  Ught,  but  not  rich,  pufl 
paste,  and  roll  it  out ;  cover  at  equal  distances  the  paste  with  lumps  <^  the  farce,  moisten  the  paste  muod  the 
ran^,  fold  it  over  in  two,  press  the  paste  with  the  flngers  to  make  it  adhers,  out  it  with  a  rowel,  and  fry  it  till 
it  is  of  a  fine  brown  odour.  If  dipped  in  t%g  and  ooversd  with  bread  crumbs,  they  will  fiy  of  a  better  colonr.- 
Serre  with  fried  parsley  in  the  middle  of  the  dish. 

SuBSBCT.  8. — Entries  of  Hare. ^ 

Hare  is  in  England  most  commonly  served  as  a  remove,  but  may  also  be  introduced 
as  entrees,  either  in  boudins,  quenelles,  or  minces. 

5223.  Fillets  of  Hare  (toiM  blood).-^AiieT  skinning  two  hares,  thrust  the  knife  along 
the  spine,  taking  care  to  bear  towards  the  bone.  Tear  with  your  fingers  the  fillet  from 
the  neck  down  to  the  legs ;  leave  the  thick  fleshy  part  to  the  leg-:  introduce  the  sharp 
side  of  the  knife  to  the  tender  part  of  the  fillet,  and  the  thumb  towards  the  skin ;  press 
your  thumb  on  the  sharp  side  of  the  blade,  that  it  may  not  cut  the  part  containing  the 
sinews ;  then  pull  the  fillet  towards  you,  and  the  sinews  will  remain  attached  to  the  leg. 
Lay  the  fillets  on  the  table,  and  flatten  them  with  the  knife.  Lay  them  in  a  saut6-pan 
with  melted  butter,  and  dust  over  them  salt  and  pepper.  When  it  is  dinner-time,  fry  tho 
fiUets,  and  scollop  them.  Put  them  into  sauce  de  civet  made  of  the  remnants  of  the 
hares ;  add  to  it  the  blood  of  hot   hares,  that  the  sauce  may  be  of  a  dark  brown 
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MM.  FOUU jtfB^i  em  CteftrMrfl.— T^  fillrta  df  Ikire,  mai  fami  fhem  with  teeoa ;  imt  tbim  fal»  «  §atm 


il,  with  lalt,  p0pper,  pankyi  two  mMiis  e«t  toto  alieM,  a  tej  Im^  ■obm  th]nn*»  •  giaH 
iMlf  ■  fiaM  vf  wmtar.    Let  tiM  fiUatt  «nri«Kl»  » this  two  dm ;  than  pot  tb«ai  into  a  anM-Ma,  I 
wm^rdauBf  «a4  fUw  with  a  liybt  gUza.    They  are  always  caxk  enoofh  withovt  the  eolaw  mag 
by  tlM  fflaxa.    Sarre  with  pmnide  noca  under. 

SuBSKCT.  9. — Entrin  of  QuaHa. 

mat,  Oi>if»i  9fQui^.    Qaaila  are  faAwoaMe,  rathar  Ann  their  nrity  aad 
mal  axoenanee.    A  while  compAta  of  qvails  it  made  in  the  aana  manner  as  ceaip6(a  of 
diSarenoe  being  &n  the  nse  of  broth  of  real  instead  af  gncfj,    TfaiclEHi  the  same  with  jotf  cff 
the  onions  white,  the  same  aa  nnahrooaa. 

006.  QMJts,  wtii  Ptaa*.— Put  into  a  aiaw-paa  six  qnatis  mriilaaad  with  a  poOa,  or  with  two  manMs  cf 
brath,  a  boaoh  o^iianlaT,  a  baj  leaf,  soma  thjnia,  ooa  clove ;  stew  for  twenty  minutos  over  a  sknr  te.  Oxaia 
them,  and  let  tbem  boil  for  a  moment  with  pease  and  bacon.  Next  dish  the  qnaUs,  radoee  tha  pease,  and 
mash  with  them. 

9817.  Qvati*  d  la  CrasMmdine.—Thtae  an  dressed  as  pigeoDs  or  paitridgas,  &  la  craaandhM.  Satsv  item 
with  an  Italieuna,  or  a  eonaonun^  A  glaoa  over  them. 

SuBSKOT.  lO.-^EntrieM  of  Woodeoekt, 

Woodcocks  and  snipes  are  cooked  in  very  few  wajs.  The  most  delicate  jiarts  are 
the  legs  and  intestines.  They  may  be  cooked  in  as  many  ways  as  yoiag  paitiidgesL  A 
poree  of  woodcocks  is  also  occasionally  serred. 

62S8.  SalnU  of  WoodcockM.—Thia  operation  is  the  same  as  a  salmi  of  pntridges. 
Corered  with  paper,  the  birds  are  roasted,  but  not  browned.  They  are  then  eui  wp, 
and  the  whole  of  the  skin  removed.  Pat  them  into  a  stew-pan  to  get  cold,  and  prepare 
the  sauce  for  them  with  the  trimmings  of  the  birds  and  four  eeehalots,  some  sKps  of 
ham,  a  carrot  cut  in  dice,  three  or  fonr  mushrooms,  a  httle  parsley  root,  a  hay  leif,  seme 
thyme,  a  cIoyc,  eight  grains  of  pepper,  and  the  same  of  allspice.  Fit  these  in  a  slew- 
pan  with  butter,  and,  when  slightly  browned,  add  three  glasses  of  Madeira,  six  sposw- 
fols  of  Espagnole,  and  two  of  consonmi^.  Pot  in  the  parings  of  the  birds,  hot  net  Oe 
daws,  and  stew  them  slowly  for  an  honr  and  a  half;  skim  the  sanoe,  and  add  a  small  bit 
of  sugar,  and  strain  it  through  a  tamis :  lade  the  salmi  hot  with  slices  irf*  fried  bread  eal 
in  shapes,  and  glased. 

SuBSKCT.  11. — Entree*  of  Pigeons. 

62t9.  Compdte  ofPigeone  (^(nM).-^PigeenB  are  less  used  aa  entries  than  as  garni- 
tures ;  but  are  occasionally  useful  as  entt^es  in  intermediate  aeasons,  wh^  game  and 
yonng  podtry  are  not  to  be  had.  For  a  compete  of  pigeons,  take  fonr  or  six,  according 
to  the  size  of  the  dish ;  pick  them  dean,  and  cut  off  the  sinew  bdow  the  joint  of  the 
leg ;  draw  them,  without  taking  out  the  liver,  but  carefully  removing  all  grain  from  the 
craw.  Truss  the  legs  inward,  and  make  an  incision  in  the  back  that  they  may  disgor^  ; 
put  tiiem  into  warm  water  to  draw  out  the  blood :  then  cover  tbem  with  bacon,  and 
stew  them  as  chickens.    Drain  them,  and  serve  with  a  ragoat  i  la  fanoaikn. 

Sdbssct.  l2.Snlries  of  Wild  Dueka. 

6330.  Wild  Ducka,  vMh  OraUge  iSstccc-^Cnt  out  the  fiUeU  oi  three  wild  docks ;  give 
them  a  few  dight  eats  on  the  skin  aide,  mannade  them  for  an  hour  in  cil«  with  young 
onions  broken  in  two,  branches  of  parsley,  salt,  large  pepper,  and  the  juice  of  mush- 
rooms. Immediately  before  they  are  to  be  served,  out  them  into  a  fiying-pan  with  two 
spoonfuls  of  oil ;  set  them  over  a  good  fire,  turning  them  two  or  three  timea ;  drain,  and 
arrange  tbem  in  the  dish  in  the  form  of  a  crown,  and  serve  under  tbem  orange  saoce. 

6281.  WM  Dueke,  with  Green  Peaee. — Prepare  and  cook  the  ducks  aa  above;  and 
make  the  sauce  in  the  foUowing  way :  Pat  two  quarts  of  fine  green  pease  Into  a  pan  of 
clean  water,  with  half  a  pound  of  fresh  butter,  mixing  it  with  the  pease ;  drain  the  pease 
by  taking  them  in  the  hand  out  of  the  water.  Let  them  dry,  and  pot  into  a  stew-pan  a 
small  bit  of  fresh  butter  and  half  a  pound  of  the  best  part  of  a  breast  of  bacon,  cot  into 
squares  of  an  inch  in  size.  Fry  them  of  a  nice  colour,  and,  draining  away  the  fat,  put  in 
the  pease  to  sweat ;  when  green,  add  to  them  half  a  spoonful  of  ik>ur,  and  moisten  with 
boiling  water.  Put  in  the  members  of  the  duck,  and,  when  it  has  stewed  sufficiently, 
serve  it  covered  with  pease.    Remember  to  skim  ofl!'the  fat  very  carefully. 

SoBSECT.  13. — Entries  of  Larks. 
6232.  Larks  au  Gratin, — ^Take  eighteen  fine  larks ;  pick  and  bone  them ;  season  with 
salt  and  pepper,  and  stufiT  them  wiUi  farce  fine.  Put  them  into  a  dish  with  some  of  the 
farce  between  them,  and  ornament  the  birds  with  fried  bread  cut  into  fimcifiil  shapes,  and 
put  between  the  ^birds.  In  arranging  the  birds  round  the  dish,  if  any  remain,  raise  then 
in  the  middle  above  the  rest ;  cover  them  with  slices  of  bacon,  and  bake  them  for  twenty 
minutes ;  remove  the  bacon  when  done,  draii  away  the  fat,  and  serre  with  an  Espsgiiole 
of  a  good  colour  and  well  seasoned. 

Sect.  Y. — sTumiros  ard  tabcbd  beats. 

SuBBsoT.  l.^^Panadas. 
6883.  In  this  department  of  cooking  the  French  particularly  excel,  and  their  noperi- 
«nty  in  a  few  niceties  which  will  be  fully  explained.    The  usual  fault  of  stufilng  is  its 


mvciiFTs  aroft  tRsmcn  cookbkt.  MfT 

want  «T  tenacitj ;  bo  that,  when  served  np,  H  Mka  to  pieem ;  and  this  arisee  th>m  the 
materials  beLag  insufficiently  mixed.  la  order  tbat  these  preparatioas  may  be  served  ia 
perfection,  tbe  cook  must  liave  the  use  of  a  large  marble  aaortar,  with  a  smooth  lignmB 
vits  pestle.  The  matwials  of  stufing  consist  of  paaada,  or  prepared  bread,  meat,  and 
herbs,  with  adef uate  seasoning.  These  are  to  be  luxed  up  sad  incorporated  with  saf^ 
^cieat  yolk  sad  white  of  egg  to  bind  them  together,  so  that  the  mass  m^  admit  of  being 
boiled,  roasted,  or  fried.  This  ftreed  meat  is  employed  for  the  stuffing  of  poultry,  hares, 
and  various  joints ;  it  is  also  roUed  iato  balls,  which  are  to  be  regarded  as  «ssentiad  to 
many  dishes,  and  especislly  required  in  meat  pies.  la  order  to  prepare  the  patutda^  soak 
a  French  rail  in  milk  till  it  is  thoroughly  moistened,  then  press  the  milk  out  of  it  through 
a  clean  doth.  Put  this  squeezed  bread  iato  a  clean  stew-pan  with  some  vegetables,  as 
parsley,  green  onions,  and  button  mushrooms,  ehoHied  fine ;  moisten  these  with  a  comrie 
of  spoonfnls  of  veal  stock,  and  over  a  slow  fire  work  them  weU  together  with  a  wooden 
spoon.  When  the  bread  is  nearly  diy,  put  in  a  small  piece  of  butter,  and  continoe  to 
work  it  for  a  few  minutes  longer,  then  remove  it  frem  the  fire,  and  mix  it  well  with  the 
yolks  of  two  eggs.  This  panada  is  the  basis  of  the  farced  meat,  and,  when  quite  cold, 
is  to  be  mixed  with  the  pounded  animal  substances,  as  scraped  veal,  ham,  chicken,  «r 
sausage  meat.  These  are  to  be  beaten  well  together  in  a  mortar,  and  made  to  combine 
and  adhere  together  with  yolk  and  white  of  eggs  beat  up,  to  which  sufficient  seasoning 
is  to  be  added.  To  ascertain  if  it  be  of  the  desired  consistence,  roll  a  small  piece  in  a 
litUe  flour,  and  put  it  into  boiling  salt  and  water  for  a  couple  of  minutes ;  if  it  remains 
firm,  it  is  sufficient ;  if  not,  add  the  yolk  of  another  egg.  The  French  employ  calves* 
udder  beat  to  a  paste,  in  order  to  render  tbe  stuffing  more  compact ;  but  this  may  be 
omitted,  as  the  udder  is  aot  always  to  be  procured,  and  the  anunal  substances  above 
mentioned  answer  the  same  purpose  when  sufficiently  beaten  in  the  mortar.  The  gen- 
eral principle  for  the  preparation  of  stuffing  having  been  thus  explained,  the  farced 
meat  may  be  compounded  of  any  materials  yon  may  think  fit,  and  varied  as  oooasioa 
may  require ;  for  the  flavour  of  farced  meat  should  be  adapted  to  the  viands,  the  aesfc 
of  which  it  is  intended  to  increase.  Some  dishes  require  delicately,  othere  full  and 
high-flavoured  forcemeat.  What  would  be  piquante  in  a  turkey  would  be  insipid  with 
turtle. 

Forcemeat  balU  must  not  be  larger  than  a  small  nutmeg.    If  intended  for  brown  sauce 
oi  meats,  flour  and  fry  them ;  if  for  white,  put  them  into  boiling  water  for  three  minutes. 

Soseaor.  i.^^FUnmmng  9r  Seawnmg  Ingredients, 


ConrauRi  thye. 

Lemon  thjnoBA. 

Sweet  marjormm. 

Saimner  wsd  winter  mvimi^ 

Sag^,  UnraipB,  clierviL 

Banet,  faaail,  bny  leaf. 

Truffle*  nnd  noreb 

ff  ashroom  powdeir. 

Lmka,  oniom,  eedialols,  gatUe. 

L«BMm  peel,  ud  eManoe  m. 

Shrimp*,  prawns,  crabs. 

Lobsters,  oysten,  anckories. 


Yolks  of  h&rd>boi1ed  eggs. 
Mutton,  beef^  Teal,  snet,  or 


Calf's  uddar  or  brains. 
Parboiled  sweetbread. 
Veal,  mtBoed  and  pounded. 
Potted  Maaa. 
Meat  gravy. 
Lemon  juice. 
Shmp  of  lemons. 
Essence  ef  anchovies. 
Mushroom  and  wafaint  oatrap. 
Whites  and  yolks  of  eggs. 


Blaek  and  white  pepper. 
UUlipice,  mace,  or  «ianammi. 
Oittgnr,  nntmeg'i  cloves. 
Capers    nnd   pcckles,   minced    or 

ponndwl. 
8«v«nry  puwwler,  sovp>kerfr  powder. 
Cany  fowder,  Cayanae. 
2Sest. 

Flour.  t 

Cmmbeofbffead. 
ftialfly. 
Spinach. 
Bulled  onions. 
Minced  poCatoes.  1  Wines. 

SuBsaCT.  3. — QwnelUg, 
6»34.  (ftteneOee  iff  Vcsi.— Take  half  a  pound  of  any  fleshy  part  of  veal ;  cut  it  in  slices* 
and  scrape  it  from  the  sinews  with  a  knife.  Boil  a  calf's  udder  in  the  stock-pot,  or  in 
plain  water.  When  cold,  trim  away  all  the  upper  part ;  cut  it  in  small  pieces,  and  pound 
it  till  it  win  pass  throi^Eh  the  sieve.  Make  the  poonded  veal  into  one  Ji)alJ,  the  udder  into 
another,  and  of  an  equal  size  make  a  third  ball  of  the  panada.  The  object  in  making 
these  balls  is  to  asceruin  tbe  quantity  better.  Pound  the  three  balls  together ;  the  more 
they  are  pounded,  the  more  delicate  are  the  quenelles.  Break  two  eggs'  whites  and 
yolks  together,  and  pound  them  in  also,  with  a  seasoning  of  pepper,  salt,  and  pounded 
spices.  RoU  in  flour  a  small  ball,  and  poach  it  in  boiling  water  to  try  Its  texture;  ifn<« 
Arm,  add  another  egg,  without  beating  the  white,  which  makes  the  quenelles  poflT  and 
hollow  within.    This  is  a  farce  of  general  use. 

MS5.  Qmmllttt  ^  Aislr.«»Tkka  the  fiUata  of  ycang  fowls,  aad,«ft«r  Teasoving  all  the  omews,  out  the  mestfL 
into  dica,  and  pound  it  till  it  can  be  robbed  thnmgh  a  aiers ;  then  with  aggs  nnite  it  to  some  of  the  P«»i» 
and  flaTonring  ingredients,  pound  aU  togathar,  and  try  a  sauU  baU  in  hot  water ;  if  it  is  Botn«>^and  &p 
enough,  add  moN  egg.  When  intended  Un  ragouts,  yiisnst^  must  be  made  Twry  firm  and  hart.  When  taa 
qoeneUes  are  used  small,  the  farce  may  be  move  delicately  and  lightly  made.    Do  not  oout,  ammv  the  season- 

'"IssK'omSSss  If  WiS^^^Siut  either  tbe  flesh  of  whittags,  salmon,  pike,  Ac.,  without  dchi  or  >MBeo^pottod 
It,  and  force  it  through  a  siere  or  colander,  beat  an  equal  quantity  of  panada,  and  mm  that  also  through  the 
aiave ;  of  batter,  tbe  anme  quantity  must  be  beatMi  wilb  tba  two  other  portions  of  the  queneUes,  the  fish  and 
naaada :  to  these  add  aalt,  apMei7,«ad  pepper,  a  taUe*nooaful  of  One  herts  pounded  and  oooked  in  butter ; 
Ssmiwate  theoe  iZi^imts  witi  w  T'SS^i^  <&  bo2W  water,  ftnd  finish  with  white  «f  egg,  if  the  qoa- 
arOea  requim  llrauuMa 

SuBsacT.  ^.—Vanedk-mMt  BaUsftr  Pte<. 

5237.  There  are  a  varietv  tif  meat  pies  into  which  these  farced-neat  balls  are  rntio* 
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daeed,  as  pigeoQ,  chicken,  ham  and  veal,  game,  te.  Beat  in  a  mortar  equal  parts  of  fm 
hacon  and  lean  veal  to  a  smooth  paste ;  season  them,  and  add  any  herbs  yon  may  choose, 
as  parsley,  eschalot,  button  mushrooms,  green  onions,  a  little  lemon  peel  chopped  fine  ; 
mix  this  with  double  the  quantity  of  tiie  prepared  panada ;  incorporate  these  well  together 
with  yolk  and  ¥Khite  of  egg  beaten  up  together,  and,  with  a  little  flour,  roll  them  into  halls. 
It  is  always  proper  to  poach  them  for  a  minute  or  two  in  salt  and  water,  to  make  thenf 
preserve  their  ^ape^  and  to  prevent  them  from  sticking  together. 

5S38.  Egg  Jfolb.— BmI  in  a  mor1»r  theToHu  of  fo«r  boiled  eggfc  with  tomo  pepper  and  aalt,  mad  m.  te«-epoa»* 
rol  of  flour ;  mix  tb«m  with  a  taw  egg,  yew  and  white  beat  together.  RoU  them  into  bdia,  amaUer  than  fa« 
desire  when  produced  at  table,  as  they  awell  in  boiliDg.  Poadi  them  for  two  or  thna  minutca.  Theae  mm 
plain ;  bat  if  you  prefer  it,  chopped  vegetablee  may  be  added. 

5399.  Cmrry  Balb .^Theae  are  composed  of  the  plain  en  balls,  mixed  with  soratf  of  the  preparaJ  paaada* 
with  the  addition  of  cunyjpowder,  w^l  inoorpoiated  together. 

5S40.  Sautage  BalU.'-urdianiy  saasaga  meat  is  to  be  beatea  smooth  ia  the  mortax,  and  inoaoipanlad  wiA 
ytdk  and  white  of  egg. 

5841.  Balltfor  Modt  Tmrtle  Soap.— Poond  some  real  in  a  marble  mortar ;  mb  it  through  a  sieTo  with  aa 
much  of  the  udder  aa  you  hare  of  real,  or  about  a  third  quantity  of  butter.  BCoiaten  seme  bkaad  cramhs  n 
milh,  and  add  eome  chouped  parsley  and  eschalot,  ivbbiag  the  whole  toaather  tiU  it  form  a  atiff  paate^  Whaa 
eold,  pound  and  mix  all  together  with  the  yolks  of  three  «ggs  boiled  hard ;  season  it  with  salt,  peaparraad 
cmxy  powder  or  Cayenne ;  add  to  it  the  yolk  of  two  raw  eggv,  rub  it  well  together,  and  make  small  Calm.  Tea 
lainates  beftnre  your  soap  i9  rrady  to  serfa,  pat  them  in. 

Sect.  V.— graviss,  sauces^  ikd^  puekes. 

5342.  Jus  de  Bem/.—See  «  Beef  Gravy,"  "  English  Cooking." 
5U3.  Blond  de  Veaw.— See  "  Veal  Gravy." 

5244.  White  and  Brawn  Roux.-^See  <*  English  Cooking." 

5245.  Coulis. — Make  the  coulis  in  the  same  manner  as  veal  gravy,  with  sfices  of  bam 
and  veal,  &c.  When  the  glaze  made  of  the  gravy  is  of  a  fine  colour,  moisten  it  and  let 
it  stew.  Season  it  with  parsley,  green  onions,  and  mushrooms.  Mix  some  brown  roux 
with  it ;  but  do  not  make  it  too  thick,  or  the  fat  will  not  be  readily  removed,  and  a  fat 
gravy  or  sauce  is  never  agreeable.  After  adding  the  rouz,  let  it  simmer  gently  for  a» 
hour.    Skim  off  the  fat,  and  strain  it. 

Coulis  of  fish,  game,  or  poultry  is  made  in  the  same  manner. 

SoasBOT.  2, — Sauces, 

6246.  Sauce  Robert,  for  Roast  Pork  or  Goose. — Cut  into  dice  a  few  onions,  and  fry  thenw 
liehtly  in  butter.  When  they  begin  to  brown,  add  a  dessert-spoonful  of  floor,  a  Jadlefit^ 
of  stock,  the  same  of  vinegar,  some  salt  and  pepper.  Pulp  the  whole  throogh  a  sieve, 
and  reduce  it  to  a  proper  thickness.  When  ready  for  table,  have  two  spoonfuls  of  made 
mustard.  In  addition  to  these  ingredients.  Dr.  Kitchener  recommends  two  dessert* 
spoonfuls  of  mushroom  catsup,  or  the  same  quantity  of  port  wine. 

5247.  Sauce  Espagnde. — Put  into  a  stew-pan  slices  of  ham  and  veal ;  moisten  and 
warm  them.  I^et  the  glaze  produced  go  to  the  bottom.  When  turning  of  a  good  red 
colour,  add  a  little  consomm6  to  detach  the  glaie  firom  the  stew-pan.  Pour  in  some 
coulis ;  boil  the  whole  half  an  hour ;  skim  off  the  fat,  and  strain  it.  In  all  sauces,  re- 
member to  add  mushrooms,  a  bunch  of  parsley,  and  green  onions. 


5S48.  Btpagmoh  of  Gosw.— This  is  prepand  in  the  sama  ftmy,  trimmings  of  gnaw  baiaf  added  to  the  veil 
and  ham. 

5249.  Sauce  TcmnUe. — Moisten  some  white  iduz  with  real  grary,  into  which  put  aonw  moahrooms,  paialey, 
and  green  onions ;  let  them  gently  stew  by  the  side  of  the  fire  until  the  Tegetahlea  have  gimea  out  their  good- 
ness ;  then  skim  off  the  fat,  and  strain  it.  If  this  sauce  be  fiuther  reduced  by  cvaporalion,  it  Ibnas^  by  the  ai^ 
dition  of  BODie  oream  well  mixed  with  it,  the  sones  veJoaM. 

5S50.  Poivrmdt  Smmee. — ^Pnt  into  a  stew-pan  a  pieoe  of  batter  the  aixe  «f  aa  ^gg,  aad  aoma  slieea^  canal, 
turnip,  and  onion,  two  eschalots,  two  olores,  a  bay  leaf,  thyme,  and  basil ;  sat  the  pan  on  the  firtr  and  star  the 
contents  till  they  become  finely  browned ;  shake  in  some  fiour ;  add  a  glass  of  red  wine,  a  glasa  of  water,  a 
spoonful.of  vinegar,  and  pepper  aad  Salt ;  boil  half  an  hoar.    Skim  and  strain  it. 

5351.  .SMUct  A  rAttemmde.~-8mvL<»  k  I'AllsBwnde  is  sauce  tounAe  into  which  a  liaiaon  of  two  yolka  oTeggs 
IS  introduced.  This  sauce  is  for  all  the  following  sauces  or  ragouts,  blanquettas  of  all  daaeripCiona,  of  vaal,  lovl, 
game,  or  palates. 

535S.  WkiU  JtaKm  Saaes.— After  boilhig  some  mushrooms,  throw  them  faito  watar  aad  lamm  joke  to  keep 
them  white.    Put  into  a  atew-paa  two  thiids  of  sauce  toura^e  and  one  of  eoosommA,  two  spooands  aC  mi  ' 
rooms  chopped  finely,  and  of  which  the  colour  has  been  pveserred ;  add  half  a  spaoaful  of  fiaaly-auaoed 
lots.    Reduce  the  same  ;  season  it,  and  serre  it. 

5253.  Brown  /I«I«ot  Seace.— From  the  assiette  (a  diah  withfoor  compartments,  in  which  cboppad  aaasu. 
•re  put  ready  for  use)  take  two  apooafula  of  eschalots,  one  of  paisley,  and  two  apooafnla  of  chopped  moahnoms ; 

Et  them  into  a  stew-paa  with  two  thirds  of  Espagaole  sauoe  aal  one  of  coaaaesmA  :  soma  add  while  wma; 
t  this  sauce  may  be  made  rery  well  without  it.  Pot  ia  very  little  salt  or  popper,  aor  allow  tha  saaee  la 
thicken.  Brown  sanoes  should  not  be  as  thick  aa  white.  When  done  eaough,  ehaaga  the  ataw-paa,  aad  am 
it  in  a  bain  marie.    Skim  it  with  care,  so  as  not  to  remove  the  paialay  wiUi  the  &t. 

5254.  BSehameUe  5miee.— Reduce,  over  a  good  fire,  some  sance  toun^e  ;  moiatea  it  with  chickea  bmhei 
eonsomniA,  oonstantly  stirring  it  to  preTsat  ita  being  buiaed.  When  of  a  proper  coaaistenca,  add  two  tlassss 
ef  boiling  cream,  stirring  it  well  in.    Strain  it,  and  serra. 

5255.  Sauct  «w  TVa^e^.—Trufllsa,  if  good,  oiurht  to  resist  the  pressure  of  the  haad ;  if  soft  aad  alaar.  aai 
aanag  the  amell  of  cheese,  they  arc  not  good.  T^e  two  pounds ;  pick,  and  throw  them  into  walOT-  aackaa 
swim  M*  not  as  good  as  those  that  sink  to  the  bottom.    Break  them,  aad  throw  tham  agaia  iaio  fioah 
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iiitklnlfftglMiflf  wiMiadtwoipooafalsofiidiiMdEqwgiiole;  simmwtliemgMitlyowr  a  alow  fir*,  adding 
more  butter ;  •kim  it,  and  ttir  it  wall ;  pat  no  lemon  jnioe,  at  that  trould  take  off  the  eoftneaa  of  the  Mtaoe. 

5S50.  Sauce  JPigyoMU. — Pat  two  or  three  spoonfala  of  Eepagmole  or  coulit  into  a  stew-pan,  with  a  ^wonfnl  of 
white  vinegar,  a  bafleaft  a  dove  of  garlic,  a  little  thyme,  a  cWe,  eome  broth,  and  a  little  lalt ;  boil  it  half  an 
4ioar ;  ikim  it,  and  paee  it  through  tne  tamie. 

i2ft7.  SmK€d  fa  iUiiw/w  BcUtd  CUeketu^BMiX  in  a  mortar  the  white  part  of  a  drewed  fowl  with  an 
ounce  and  a  half  of  blanched  almonds  till  they  form  a  smooth  paste  ;  mix  with  it  a  small  French  roll,  moistened 
with  half  a  pint  of  boiling  veal  stock  or  broth,  and  the  jolks  of  two  boiled  eggs  ,*  stir  in  suflScient  Hour  to  render 
tt  of  a  proper  oonrist'mce  ;  and,  when  seasoned,  pour  ft  boiling  hot  over  the  chickens. 

9958.  MaUre  SHotd  Soaee.— Work  over  a  stove  a  lamp  of  fresh  batter  in  four  noon  fob  of  Allemande ;  chop 
parsley,  and,  with  the  jaice  of  a  lemon,  some  .pepper  and  nit,  pat  into  the  sauoe.  Let  this  sauce  be  made  thiok, 
m  general.  Tt  is  easier  to  thin  than  to  thickisn  a  sauce  after  it  is  onoe  made.  The  flavour  is  often  injored  by 
the  necessary  addition  of  flour,  batter,  fto. 

5S59.  Tomato  Sameo, — Take  a  dozen  of  veiy  ripe  tomatoes ;  cat  pff  the  stalks  and  take  oat  the  seeds ;  squeexa 
eut  the  juice  from  the  fruit  and  put  it  into  a  stew-pan  with  half  an  ounce  of  butter,  a  faav  leaf,  and  a  sprig  of 
thyme ;  stir  all  toffother  over  a  moderate  fire  until  apurte  ie  foroied ;  add  to  it  a  spoaafal  of  top  pot  (see  Terma), 
and  rub  it  throogn  the  tamis ;  return  it  to  the  stew-paa,  and  sdd  two  qpooniok  of  Espogaole  eauoe.  Make  it 
of  the  consistence  of  a  thin  gravy ;  season  with  salt  and  Cayenne. 

52(M).  Glaze. — Glaze  is  an  oroament  for  the  surface  of  some  made  dishes :  it  mav  be 
formed  of  the  remains  of  any  liquor  in  which  meat,  poultry,  or  game  has  been  cooked. 
Let  this  liquor  be  strained  till  perfectly  clear,  and  put  over  a  brisk  fire  till  reduced  to  the 
consistency  of  jelly ;  when  it  begins  te  stick  to  the  spoort,  remove  it  to  a  smaller  stew- 
pan,  and  set  it  in  a  bain  mane.  It  will  keep  some  litUe  time,  and  becomes  black  and 
bitter  when  no  longer  fit  for  use.  Remember  to  warm  it  always  in  the  bain  marie,  that 
U  may  not  get  too  brown  or  deeply  coloured. 

SuBsiOT.  3. — Puriei, 

5861.  Sottihe,  or  Purie-of  Onumt. — Take  a  dozen  white  onions,  peel,  wash,  and  cut 
them  in  halves.  Mince  and  blanch  them.  Put  them  into  a  closely-covered  stew-pan, 
with  a  small  bit  of  ham,  a  iittie  mace,  half  a  bay  leaf,  and  simmer  them  for  one  hour. 
Rub  them  through  the  tamis,  and  add  four  spoonfuls  of  b^cbamelle ;  keep  it  hot,  but 
without  boiling. 

5262.  Purie  ef  CeUry, — Wash  and  string  several  heads  of  celery ;  blanch  them,  and 
strain  away  the  water  when  it  becomes  cold.  Put  the  celery  into  a  stew-pan  with  a 
little  consomm^  and  sugar.  Stew  it  for  an  hour  and  a  half,  and  reduce  till  there  be  no 
kind  of  moisture.  Mix  four  spoonfuls  of  b^chameUe  or  velout^,  strain  the  whole  through 
a  tamis,  and  put  it  into  the  bain  marie.  When  ready  to  serve,  add  boiling  cream  to 
thicken  it  and  improve  the  colour. 

A  varietv  of  parses  may  be  made  of  vegetables ;  also  of  flsh  and  game. 

Pmrit  of  potmtotM  is  merely  well-mashed  potatoes  moistened  with  good  broth  until  ^e  whole  it  net  much 
thicker  than  a  cieam.    Instead  ef  broth,  enua  is  sometimes  used  as  ine  moistening  iagre^nt. 

Skot.  YI. — ^ERTSKiara. 
SuBssCT.  l.-T-OmeUttes. 

5263.  Break  six  eggs  into  a  basin,  at  the  bottom  of  which  some  salt  dissolved  in  a 
tea-spoonful  of  water  and  a  little  pepper  had  been  previously  put.  Keep  back  three  of 
the  whites.  Omelettes  are  sometimes  tough,  flrom  having  too  much  white  of  egg  in 
them,  as  well  as  from  being  too  thin.  Beat  the  eggs  thoroughly,  and  pour  them  into  a 
fjying-pan  with  a  small  quantity  of  butter.  Keep  turning  the  pan  continually,  but  never 
let  it  be  too  near  the  fire.  When  the  sides  begin  to  harden,  roll  the  omelette  up  before 
the  middle  part,  which  should  be  kept  soft,  gets  too  much  fire.  Roll  it  equally  with  the 
knife  before  it  is  dished ;  and,  in  turning  it  out  of  the  frying-pan,  take  care  not  to  soil 
the  dish. 

The  general  principle  of  making  an  omelette  being  thorot^bly  comprehended,  various 
additions  may  be  made ;  thus,  you  may  form  an  omelette  of  ham,  by  mincing  some  that 
has  been  boiled,  either  with  or  without  herbs.  It  may  likewise  be  composed  of  cold 
fowl  minced  or  beaten  in  the  mortar,  properly  seasoned,  and,  to  render  it  more  relish- 
ing, an  anchovy  may  be  pounded  with  it.  A  very  elegant  omelette  maybe  compounded 
by  adding  a  quantity  of  scraped  Parmesan  cheese  to  the  batter.  The  kidney  fat  of  veal 
may  likewise  be  employed  when  finely  chopped,  and  heated  in  some  strong  consomm^ ; 
this  may  be  put  into  the  middle  part  of  the  omelette  before  it  is  rolled. 

5S64.  Omelette  of  Herbs. — ^To  the  mixture  of  eggs  already  described  add  some  chop- 
ped parsley,  and  a  little  eschalot  minced  very  fine,  and  proceed  as  above  directed.  In 
some  instances,  sorrel  scfdded  and  chopped  may  be  used  as  a  variety. 

5260.  OmelettS  SouJU.—Thia  is  a  raised  omelette,  and  is  made  by  beating  the  yolks 
of  six  eggs  with  a  little  grated  lemon  peel,  salt,  and  sugar.  The  whites  are  to  be  separ- 
ately beaten  till  they  become  an  entire  froth.  These  are  then  to  be  slightly  mixed  to- 
gether ;  and  when  the  margin  has  become  solid,  so  as  to  contain  the  central  part,  it  is 
to  be  put  into  the  oven,  that  it  may  rise,  which  it  will  do  to  a  considerable  height,  if  sn^ 
ficient  heat  be  applied  to  the  upper  part.    If  you  choose,  it  may  be  glazed. 

SSM..  Oauletti  SougU  ou  OuteoHt  a»  Risr.— BoU  a  liule  rice  in  milk  and  water  till  quite  soft.  When  cod, 
bat  in  as  much  orange-flower  vrater  and  sunr  as  may  please  the  taste.  Whip  the  ^Iks  of  eight  eggs,  and  mis 
them  with  the  rice.  Then  whip  to  a  complete  froth  tne  whites,  and,  just  before  it  is  to  be  baked,  add  thsa^ 
Mid  whip  all  tf^ther.  Put  it  Into  a  tin  soufB4-dish,  just  large  enough,  and  then  into  a  very  brisk  oven,  al- 
lowing twenty  minutes  for  baking  it  The  top  snrfaoe  aloUe  should  be  browned  ;  the  rest  should  be  as  white 
■ad  «•  U|^  as  poaiUa. 
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Tionsly  boEed  together,  witb  a  piece  of  batter  and  some  salt  When  neaify  doner  prai 
off  the  liquor,  and  let  it  steam  bj  the  fire-side.  It  is  usoally,  when  prepared  xa  tbis 
manner,  kept  hot  in  a  silrer  sauce-pan,  and  serv«d  at  table  when  wanted. 


fipOB  it,  aBil  add  two  teUa-cpoanfala  of  cmmt  an  oonoo  of  freoh  butter,  Mid  two  tabla^apooBfols  of  gntod 
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choeao,  with  aoiiM  nut  and  popper.    Mix  theee  well  tttgetlier  ofor  the  fixe  for  a  few  Minnteo ;  Dst  it  iatc 
o  didi  made  luit  to  recoiTo  it ;  atiow  equally  ofer  it  aooM  gzaiiBd  Paimecaa  clieoM,  aad  applj  tlio  wlnniiailfr 

SuBBECT.  4. — EiUremiU  of  French  Pastry. 

a293.  French  Puff  Paste. — For  this  a  pound  of  siAed  floor  will  require  a  poand  of  bat- 
ter. If  the  weather  be  warm,  the  butter  must  be  hardened  by  standing  for  some  time 
on  an  ice-tub,  or  by  putting  it  into  cold  salt  and  water.  When  hardened,  half  of  it  is  at 
first  rubbed  in  the  flour,  which  is  worked  into  a  paste  moistened  by  the  yo£b  of  an  egg, 
and  a  tea-spoonful  of  the  white  (yolk  and  white  must  be  previoosly  and  separately  beat- 
en). If  more  moisture  be  required  to  make  a  smooth  paste,  water  must  be  employed, 
but  in  the  least  possible  degree.  Roll  out  the  paste,  and  at  three  separate  times  roll 
out  and  lay  on  the  butter  in  patches. 

5293.  Paste  for  stringing  TarUets. — ^This  consists  in  simply  adding  flora-  and  more 
water  to  a  puflf  paste,  and  when  well  kneaded  together  it  will  become  sufllcieotly  ductile 
to  be  drawn  out  and  twisted  at  pleasure. 

5S94.  Crisp  P«f<«.— Thia  kiad  ia  uanaUjr  prafemd  for  tartt :  it  ia  atiffor  thaa  pug  oaato.  It  coaaiaia  of 
half  a  pound  of  butter  to  a  ponad  of  floar,a  quarter  of  a  pouad  of  loaf«ugar  aifted,  and  lour  eggu  well  beatea  ; 
thia  ia  fonaed  iato  paatxy  with  coM  water,  aiid  rolled  out. 

6296.  French  Tourte. — Go^er  a  flat  dish,  called  a  toorte-pan,  with  thin  pastry,  and 
edge  the  rim  with  a  layer  of  puff  paste.  Fill  the  centre  with  any  kind  of  preserve  or 
sweetmeat,  and  ornament  it  with  leaves  of  puff  paste ;  bake  it,  and  serve  it  cold. 

5296.  Croquanu  of  PasU.—Make  the  pastiy  for  croquantes  of  half  a  pound  of  fine  flew 
and  a  quarter  of  a  pound  of  sifted  loaf-sugar ;  mix  these  well  together  with  yolks  of 
beaten  eggs  until  of  sufficient  stiffness.  Roll  out  the  paste  about  the  eight  of  an  inch 
thick,  rub  over  a  plain  mould  with  fresh  batter,  and  lay  the  {laste  on  the  outside,  of  eqnal 
thickness  over  each  part.  Pare  it  neatly  round  the  rim,  and  ornament  it  with  stars, 
leaves,  or  sprigs  of  paste,  as  fancy  may  suggest.  Let  these  lie  till  diy ;  then  in  a  slack 
oven  bake  Uie  pastry  for  a  few  minutes  of  a  light  colour.  Remove  the  moakl,  and  put 
the  croqoante  over  a  tourte  or  small  dish  of  pastry. 

5297.  Voi  m  rflU.—Theee  are  utade  of  naff  paate,  which  is  to  hare  additional  jbldiaf  aad  nllinff ;  bj  thia 
proeeae  it  will  become  rexy  light.  Braah  toem  over  with  yolk  of  egg  after  they  are  in  the  moulda,  and  let 
each  contain  a  piece  of  crumb  of  bread,  which  take  out  when  baked,  and  fiU  the  vacaaey  with  laTouxy  coo^io* 
sition  or  preeerred  fruit.  (See  **  Puff  Paste,"  **  English  Cookeiy .**)  When  vol  auz  rente  era  need  for  ant r6c«K 
they  must  be  filled  with  ragouts  either  of  meat  or  fish ;  if  for  entrem^ta,  with  TsgetaUee,  sweetmeiatBy  at 
aoufll^s. 

5298.  Pdte  i'Awtamies. — Blanch  and  beat  to  a  smooth  paate  a  pound  of  sweet  almonds  with  u  quarter  o<  a 
pound  of  butter.  While  pounding  them,  add  from  time  to  time  a  drop  of  water  and  a  drop  of  white  of  egg  nl- 
tenately,  which  last  mav  be  dropped  through  a  small  puncture  made  at  the  end  of  sas  egg.  Add  alao  a  little 
lemon  juice  to  whiten  the  almoitds.  When  redaced  to  a  paate,  put  in  three  qnaiten  of  a  pound  of  niftad 
sugar ;  take  the  paate  out  of  the  mortar,  and  put  it  iato  a  tin  aauce-pan,  or  a  aweetmeal-paa  of  MU-matal,  ovar 
a  now  fire ;  stir  It  and  stir  it  till  it  no  longer  sticks  to  the  spoon.  Strew  the  table  with  sifted  sugv,  and  roll 
mt  the  paste  on  it ;  wrap  it  in  white  paper,  and  keep  it  for  use. 

6299.  Tartelettes  ^  la  Chantilly. — ^Take  almond  paste,  strew  the  table  with  fine  si/ted 
jugar,  and  roll  it  out,  using  sugar  instead  of  flour.  The  paste  for  the  bottom  of  tartlets 
must  be  no  thicker  than  a  sheet  of  paper.  Cut  thetn  the  proper  size  for  petit  patis. 
Make  the  bands  of  the  same  paste,  three  quarters  of  an  inch  broad  and  high.  Wet  the 
edges  of  the  tartlets  with  white  of  egg  a  little  beaten,  and  fix  on  the  bands  in  the  fonn 
of  goblets,  and  so  neatly  as  not  to  show  the  joining.  Put  them  on  white  paper,  and  dry 
them  in  an  airy  place.  Afterward  put  them  only  at  the  mouth  of  the  oven,  to  dry  more 
and  yet  to  receive  no  colour ;  fill  them  with  whipped  cream,  or,  in  summer,  with  straw- 
berries. 

5300.  MirUtons  de  Rouen. — Roll  out  half  a  pound  of  puff  paste  as  thin  as  a  shilling ; 
cut  it  in  forms,  and  put  it  into  little  pans.  Work  together  in  a  basin  a  qnarter  of  a  pound 
of  fine  sugar  with  an  egg.  Add  to  this  a  little  melted  butter,  some  orange-flower  water, 
and  another  egg  work^  in ;  fill  the  moulds,  sift  sugar  on  the  surface,  and  bake  them 
slowly.    Phice  them  in  a  pyramidal  form  on  a  dish,  and  serve  as  a  small  entremdt. 

5301.  JReuMfimw.— Ramequins  are  considered  as  entremlta  of  pastry.   There  are  two  ways  of  making  them . 
■       "•  '       ..-^  -     -  ..  -^jp 


the  first  eonaists  in  roUing  out  a  quantity  of  puff  paste,  and  sprinkling  over  it  some  gni 

then  in  folding  it  up  and  rolling  it  out  again,  and  again  aprinUing  it  over  with  the  cheeae,    Theee  . 

must  be  repeated  tuee  or  four  timea ;  the  paate  is  then  cut  into  aquaie  or  aUong  pieoee,  bruahed  orer  witk 
beaten  yolk  of  egg,  and  baked. 

6Mt.  Ramtgrnint  (aeeond  way).~For  ramequin»there  ia  alao  another  leeeipc  Three  ouneaa  cffnA  bultai 
ia  put  into  a  steir-pon  with  a  table-spoonful  of  water ;  when  melted,  three  eggs  must  be  added,  and  worited 
well  into  the  butter.  An  anchovy  beaten  to  a  paste,  with  a  little  pepper,  is  next  added,  and  all  the  aiwredi 
eats  are  moia^ed  with  two  table-enoonfuls  of  cream,  to  which  ia  added  an  equal  quantity  of  Parmesan  ^eeee 
finely  grated ;  theee  must  be  atured  well  together ;  and  noma  paper  moolde  being  in  readineee,  the  mixtoie  it 
pound  in,  and  baked  fi>r  a  few  minntea  only. 

SiTBSECT.  6.^-Entremits  of  Fntit. 

n03.  SUwed  PtoTM.  —  Scald  aome  pears,  and  when  aoft  take  them  out  of  the  hot  water  and  not  thaaa  uAt 
.old  •  pare.  oore.  and  luarter  then ;  Ml  them  in  simp  made  of  loaf-aogar,  and  to  every  pound  of  fruit  p«t  « 
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pteC  of  nnip ;  cowr  them  <dow  wbil»  boUiag ;  and,  br  w«7  of  giving  fhflm  n  flnoooSMur,  oodunanl,  tiod  in  • 
moBlm  bag,  may  be  put  in,  to  be  remoTad  aa  aoon  aa  the  owoar  ia  obtained.  The  joioe  of  throe  lemana  and  a 
little  of  the  rind  are  then  pat  into  the  sirup  and  boiled  up.  A  quart  of  water  and  tmree  pouuda  of  augar  are  the 
propartiona  for  the  sirap. 

M04.  Stewed  Applee  {with  autard^.-^Fm,  core,  and  eat  into  alicea  aoaie  applea,  eteep  them  with  lenoa 
jnice,  peel,  and  aome  loaf-togar.  Pat  them,  when  done  and  oold,  into  a  pie-diah  ;  cover  them  over  with  an 
unboiled  custard,  and  bake  all  the  custard  is  set.    They  may  be  serred  either  hot  or  oold. 

5905.  Powtmee  A  ta  Potmotse.— Core  with  a  scoop,  so  as  not  to  break  them,  a  dozen  small  rennet  applea, 
afterwaid  pare  and  cut  them  in  eUees.  Cover  a  diah  (not  a  very  deep  one)  with  apricot  marmalade  and  the 
slices  of  apple,  alternately,  forming  the  iMrers  as  much  as  poasible  into  a  dome.  GlasEe  the  last  layer  wtith 
vifted  loaf  sogar,  put  it  into  an  oven  for  half  an  hour,  and  carefully  wipe  the  edges  of  the  dish  when  it  is  done. 

SUBSBOT.  6. — ErUrenUu.  of  Cream, 

5806.  lulian  Chtete^  ^  V  Orange  ou  au  Citron,— Tdke  a  quart  of  cream,  a  pint  of  white 
wine,  a  glass  of  brandj,  and  sfx  ounces  of  lump  sugar.  To  these  add  the  juice  of  two 
lemons,  and  the  rind  of  one  obtained  by  rubbing  it  with  lump  sugar.  Line  a  small  hair 
sieve  with  muslin,  sufficient  of  which  should  fall  over  the  sidea  to  allow  of  the  cream 
being  afterward  gently  lifted  out  of  the  sieve.  With  a  whisk  whip  the  cream  until  it 
becomes  thick  and  almost  solid,  fill  the  sieve  with  it,  and  then  se^  it  on  a  basin  or  jar, 
that  the  whey  may  drain  out  of  it.  When  finn,  turn  it  on  the  dish  on  which  it  is  to  be 
sent  to  table.  FiU  up  the  sieve,  in  the  first  instance,  as  high  as  possible,  to  allow  for  the 
loss  of  the  whey ;  also,  remove  carefuUy  lemon  or  orange  peel  before  the  cheese  sets. 

5307.  Fromage  Bavarou«— Boil  half  a  pint  of  ersam,  and  when  eool  add  to  ft  the  beaten  yblks  of  nine  eggs, 
a'litUe  salt,  huf  a  pound  of  sifted  aa^.  and  some  crisped  orange  flowers.  Let  theae  simmer  gently  over  a 
slow  fire,  stirring  them  constantly  until  tney  thicken,  but  not  allowing  the  liquid  to  boiL  Strain  the  whole 
through  a  silken  sieve,  and  have  in  readiness  an  ounce  of  dariiied  isinglass  to  add  to  the  cream,  with  a  Chan- 
tiUy  cheese ;  inoorpOTate  the  whole  together,  and  pour  it  into  a  mould.  Ice  it  for  three  houn ;  when  to  be 
served,  dip  the  mould  into  hot  water  aa  hastily  as  poasible,  and  turn  out  the  oontents  on  the  dish  it  is  to  be 
eeat  in  to  Ublm. 

5308.  Fromage  ^Abricots.— la  summer  take  twelve  apricots,  peel,  stone,  and  pound  them  with  a  little  sogar ; 
rub  them  ihrongk  fhe  tamis,  and  to  this  juioe  add  an  ounce  of  clarified  isinglass ;  whip  a  pint  of  thidi  cream, 
and  add  it  to  the  sprioota :  taste  if  the  whole  be  sweet  enough ;  and,  when  stt£Boientl]r  sugared,  whip  the  whole 
over  ice  until  the  isinglass  ia  dissolved  and  blended  with  the  fruit  and  cream ;  imt  it  into  a  mould,  keeping  ice 
and  salt  dl  round  it.  If  the  mixture  be  not  stirred  whQe  it  Is  becooung  consistent  by  freezing,  the  apnoots 
will  sink  to  the  bottom  of  the  mould,  and  the  fromi^  will  be  spoiled,  one  part  yellow  and  tough. 

In  winter  this  fromage  may  be  made  of  aprioot  marmalade,  rubbed  throughja  hair  sieve  to  dissolve  the  mar 
glass ;  a  pint  of  thick  cream  ia  then  whipped  and  mixed  over  the  ice  with  the  marmalade ;  the  whole  is  then 
pat  into  a  mould,  and  whien  it  is  becoming  oonsistent  mav  be  left  on  the  ice-tub  till  it  is  to  be  served. 

Fromages  of  etreaoberrieSf  raepberrieef  jwnsoppfo,  may  be  made  in  the  same  way. 

Fimnage  d$  Ptche, — infuse  in  a  aimp  the  peaohea,  and,  when  tender,  drain  them  and  blanch  the  keniala ; 
pound  these  extremely  fine,  and  rub  them  with  the  fruit  through  a  sieve,  mix  it  with  aooM  whipped  cream. 
and  then  pat  it  into  moulds,  and  proceed  with  it,  over  the  ice-tub,  as  with  apricot  fromage. 

SuBSBCT.  7,'^Enlrem^ts  of  Jelly, 

6309.  Italian  Jc^y.— Make  a  calf  *8  foot  jelly  (see  «  CalTs  Foot  JeUy,"  £.  Cookery), 
and  when  clear  half  fill  a  mould ;  take  seme  Italian  cheese  out  of  a  plain  mould,  and  cut 
it  into  small  rounds  with  the  round  cutter ;  lay  these  pieces  of  cheese  in  ciroles  round 
the  jelly  in  the  moidd,  and,  when  neatly  arranged,  pour  on  them  some  more  calf's  foot 
jelly.  Let  it  set,  and  then  gently  add  more  and  more  of  the  jelly  until  themould  is  filled. 
In  summer  set  it  in  the  ice-pail,  to  fix  it  more  firmly ;  in  ttie  winter  a  oool  place  will  be 
sufficient.    Hold  the  mould  for  an  instant  in  hot  water  before  the  jelly  is  turned  out. 

6310.  Jekd  de  Fraiset  Framboiset. — ^Take  a  pint  of  fresh-gathered  raspberries,  and, 
picking  them  carefully,  set  them  over  the  ^e  with  a  small  quantity  of  water ;  when  hot, 
strain  them  through  a  tamis,  and  clear  them  by  passing  them  through  a  jelly-bag ;  add  to 
them  an  ounce  of  dissolved  isinglass  and  half  a  pound  of  sifted  sugar ;  warm  all  tosether, 
but  stirring  them  constantly ;  strain  and  put  the  jeUy  into  a  mould,  set  the  moiJd  in  a 
pail  of  ice  for  three  hours ;  when  wanted,  dip  the  bottom  of  the  mould  quickly  into  boil 
ing  water,  and  turn  out. ' 

Strawberry,  orange,  and  lemon  jelly  is  prepared  by  the  same  prooeas. 

For  fruit  jellies  iainglaaa  is  to  be  preferred  to  calra  foot  atock,  aa  it  is  alwava  dear  and  free  ttook  flavour. 

5311..  Maderia  Wiite  JdJ^.—Make  a  calf's  foot  jelly,  and  when  nearly  olanfled  pour  in  a  bottle  of  Madeiia 
wine  and  some  brandy  (a  quarter  of  a  pint).  The  ielly,  in  darifyixig,  deprivea  both  the  wine  and  the  brandy  of; 
much  of  theit  strength.  It  is  a  jelly  that  may  be  kept  for  several  oays ;  hence,  when  any  ia  sent  from  table,  il 
ahould  be  melted  again  nnd  put  into  a  fresh  mould,  to  serve  another  day.  Thia  jelly  ia  often  ornamented  by  a 
thickened  jelW,  prepued  by  breaking  four  egga  into  a  stew-pan,  and  beating  them  up  with  a  few  table-flpoon- 
fnla  of  the  Btadeira  jelly  and  a  little  aifted  sugar ;  the  stew-pan  ia  then  put  over  the  fire ;  the  contents  are 
atirred  together  until  they  thicken ;  they  are  then  passed  through  a  neve  into  a  dish,  which  is  placed  in  an  ioe- 
niul  and  kept  there  for  three  houn.;  when  it  is  mingled  with  transparent  jelly,  as  deecribed  in  the  reoeipta  for 
Italian  jeOy,  it  should  also  be  decorated  with  Chantilly  cheeee. 


BOOK  XV. 

CONFECTIONERY  FOR  DESSERTS,  ROUTS,  AND  BALLS. 

6312.  Confectionery  being  in  the  present  day  a  business  of  itself ^  is  not  now  uniformly 
practised  as  a  domestic  art ;  in  truth,  no  domestic  skill  can  compete  with  confectioners 
by  trade,  whether  the  success  of  their  productions,  or  the  expense  attending  them,  be 
tonsidered.    Confectionery  processes  cannot  be  carried  on  without  the  aid  of  apparatus 
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and  eonsideiable  ezperienee,  nor  wUhout  the  employment  of  many  efficient  faamls  l»> 
sides  those  of  the  m^uter  confectioner.  On  eome  occasions  ornamental  confectiooeij 
may  be  required,  and  in  such  cases  the  purchase  of  them  from  the  cpnftction&r  ae^nioi 
the  best  of  the  kind,  and  at  the  least  expenditure  of  tnMibto  and  money.  Acting  i^on 
soch  reasoning,  all  elaborate  receipts  for  ornamental  confectionery  are  here  omitted. 
The  receipts  here  given  will  be  confined  to  those  by  which  may  be  made  eaJUs  wid  hit 
ctuU,  ic9»  and  compdUs,  together  with  the  dry  and  liquid  confects  which  may  be  wanted 
at  desserts,  or  at  routs  and  balls.  For  the  application  of  sugar  in  preeenrea  of  fruits, 
marmalades,  and  jellies,  the  reader  is  referred  to  Book  X.,  Chap.  IV.,  Sect.  VII.,  "  Pres- 
ervation of  Food.**'  Receipts  for  ctcmiu,  and  for  jeUies  used  as  entremets,  will  be  foim* 
under  '*  French  Cooking." 


CHAPTER  I 

CAKBB    AWD    B  I  8  O  U  1  T  B. 

SoBBSCT.  1. — Cakes, 

uJia  Tke  S9en,  vthsn  eaku  are  to  he  hakedj  must  be  **  quiek,'^  as  the  cook  tennsit , 
when  slow,  cakee  will  not  rise  properly,  hence  they  turn  out  what  is  tensed  "  heavy." 
To  find  out  when  baked  enough,  half  open  the  oven^oor  and  phmge  a  bright  blade  of  a 
knife  into  the  centre  of  the  cake ;  if  done  enough,  the  knife  wiQ  come  out  as  dear  as  it 
went  in  \  if  not  done  enough,  some  of  the  cake  will  adhere  to  it.  The  door  of  the  oven 
must  in  that  case  be  inmieaiately  closed  again,  to  prevent  the  cakes  from  faUing. 

CurrafOs  required  for  a  cake  must  be  previously  cleaned  and  dried  before  the  fire ;  if 
they  are  pat  into  a  cake  tset^  it  will  not  rise  properly. 

iggs  to  be  added  to  cakes  must  be  well  beaten  previously,  the  yolka  and  whites  aep- 
arately. 

Lemon  ped^  thinly  pared,  should  be  pounded  to  a  paste,  with  a  little  sifted  sugar*  and 
mixed  with  either  wine  or  milk,  that  it  may  be  more  eaAily  mingled  with  the  other  in- 
gredients. 

A  little  yeasty  beaten  with  sagar  and  the  yolk  of  an  egg,  makes  a  cake  much  lighter 
than  any  quantity  of  eggs  or  butter  can  do. 

AU  the  tjigredienis  of  a  cake,  when  put  together,  must  be  beaten  for  a  oonsiderahle 
time.  Some  confectioners  cause  this  to  be  done  for  the  chief  part  of  an  hour,  as  the 
lightness  of  a  cake  depends  principally  upon  the  ingredients  being  very  thoroughly  inter* 
mingled. 

6814.  Mich  Plum  Caib.^The  ingredients  are,  H  lb.  of  flour,  1  lb.  of  bntter,  I  lb.  of 
sugar,  i  lb.  of  candied  cition  and  orange  peel,  8  oa.  of  sweet  alinoads,  k  ez.  of  all8pice» 
i  09L  of  oinnamont  10  eggs,  and  one  glass  of  brandy. 

To  mix  the  ingvedients,  heal  the  butter  to  a  cream ;  add  the  sngar  to  it ;  stir  them 
together  for  a  long  time ;  add  the  allspice  and  pounded  oinnamon ;  work  in  the  yolks 
of  the  egga  two  at  a  lime ;  boat  the  whites  till  they  are  highly  frothed ;  work  in  the 
whites  gradoaliy,  keeping  the  paste  warm,  or  it  may  become  heavy.  Cut  into  stripes 
the  citron  and  orange  peel ;  mix  them  with  the  currants  (previously  weU  washed  and 
dried  before  the  fire),  and  alao  with  the  almonds ;  stir  in  by  degrees  the  sifted  floor, 
then  the  brandy ;  with  a  whisk  beat  the  whole  together  for  a  considerable  time ;  put 
the  cake  into  a  tin  hoop,  and  bake  it  fan  Ihxce  hours.  Let  there  be  several  sheets  of 
paper  both  under  the  cake  and  on  the  top  of  it. 

Sugar  Ice  far  Plum  Cake. — When  the  sake  is  almost  odd,  beat  and  sift  eight  ouooes 
of  fine  loaf-sugar,  and  put  it  into  the  mortar  with  four  spoonfuls  of  rose-water,  the  juice 
of  a  lemon,  and  the  whites  of  two  eggs  beaten  to  a  froth  and  strained.  Whisk  these 
ingredients  well  together,  and  with  a  paste-brush  cover  the  cake  with  it.  Set  the  cake 
in  a  cool  oven  to  d^  the  iceing,  but  not  to  discolour  it ;  an  hour  will  harden  it.  When 
oold,  let  the  cake  b^  covered  ever  with  thin  white  paper,  to  preserve  the  ddicacy  of  the 
Iceing. 

5316.  Common  Phm  Cuke.— The  ingredients  are,  2  lbs.  of  flour,  1  lb.  of  hatter,  f  ft, 
of  currants,  i  lb.  of  sugar,  I  oz.  of  citron  and  lemon  peel,  ^  oa.  of  nutmeg  or  ginger,  1 
table-spoonful  of  good  yeast,  and  8  eggs.  Set  the  flour  as  if  for  bread,  with  the  yeait» 
eggs  (well  beaten),  and  some  sugar,  mixed  well  together,  and  poured  in  the  middle.  I^ 
these  ingredients  stand  before  the  fire  until  the  yeast  has  worked  its  way  into  the  flour; 
add  the  butter,  beaten  to  a  cream,  the  currants,  sweetmeats,  dec,  and  mix  all  thoroughly 
together.  Pot  the  whole  into  a  tin  band,  and  set  it  on  paper  before  the  fire  to  rise ; 
put  it,  when  risen,  into  the  oven,  and  bake  it  for  an  hour  and  a  half,  trying  it  witli  tbe 
knife  before  it  is  taken  completely  out  of  the  oven. 

6316.  A  rich  Seed  Cake,— The  ingredients  are,  1  lb.  of  flour,  1  lb.  of  bntter,  1  lb.  of 
slftod  sugar,  8  eggs,  i  oa.  of  powdered  cinnamon  and  nutmeg,  1  at.  of  caraway  aeods, 
and  1  i^ass  of  sherry.  Warm  the  flour  before  the  fire ;  beat  Hkm  hotter  to  a  emm, 
Mixing  the  sugar,  pounded  and  sifted,  with  it,  before  any  of  the  fither  infradie«t«»  btti 
^^^U  the  bntter  is  brought  to  a  flne  ereaoL  Beat  separotdy  the  yolks  and  wlutea 
ot  tne  eggs,  and  pour  them  into  the  cream ;  mix  together  the  floor  and  spioes,  snd  add 
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me  moist  ingredieBt«»  ■ttrriag  aU  togetlier  for  ao  hour.  The  Ughtnees  of  eakes  is  im- 
proved by  tborooghly  ineorporatiDg  together  all  the  ingredients  of  which  they  are  com- 
posed. 

6317.  Plain  SM  CsJb.— <The  ingredients  aie»  9  lbs.  of  ilonr,  i  lb.  of  butter,  a  table- 
epoonftil  ef  fvseh  yeast,  %  eggs,  4  oa.  of  loaf-sugar,  ^  oz.  of  caraway  seeds.  Dry  the 
floor ;  beat  tbe  batter  to  a  oream,  adding  to  it  a  Uttle  milk  and  water,  the  sugar  and  the 
eggs,  also  weM  beale^ ;  put  the  yeast  to  these  ingxedients,  and  poor  them  into  the  centra 
of  the  flour ;  work  up  the  dough,  and  set  it  in  the  tin  before  the  fire  to  rise.  Bake  it 
for  an  hour  and  a  half. 

6318.  Sponge  €f€ke.^-ThB  ingredients  are,  10  eggs,  their  weight  in  flne  segar,  the 
weight  of  six  eggs  of  floor.  Beat  the  yoflcs  with  the  flour,  the  whites  beat  separaldv 
ontU  tbey  froth ;  by  degrees  mix  in  the  sugar  and  the  whites  with  the  flour,  and  whisk 
all  quickly  together  for  half  an  hour.  Put  the  mixture  into  tin  moulds  lined  with  but- 
tered paper ;  cover  the  top  of  the  cake  with  paper,  and  bake  for  an  hour  and  a  half. 

6819.  Rk€  Cake  {loith  hUier), — ^The  ingredients  are,  I  lb.  of  hotter,  1  lb.  of  sugai, 
13  eggs,  i  lb.  of  flour,  and  ^  lb.  of  rice  flour.  Beat  the  butter  to  a  eream ;  add  to  it  the 
sugar  ponaded ;  stir  them  till  they  appear  light ;  break  in  the  eggs  three  at  a  time,  stir- 
ring the  whirie  all  the  time.  The  eggs  bdng  worked  in,  add  the  rice  and  flour,  pre- 
viously mixed  together.  Bake  this  in  a  hoop,  covering  the  top  and  bottom  with  several 
folds  of  paper. 

SnOi  Pmper  Cm$u  for  Spongt  tr  Riet  CaJke«.'-TheM  ciMf  ar*  gmierally  mad«  in  tbe  form  of  fhited  1«»> 
ksta ;  the  paper  it  cut  aomewhat  larger  than  the  moolda  on  which  ther  are  to  be  formed.  A  circular  piece  of 
paper,  of  proper  eize,  ia  folded  like  tbe  P^te  of  a  ehirt ;  then  pnt  on  the  noold,  which  Qta  tight  into  a  wooden 
D9K,  into  which  the  mould  ia  forced.  The  paper  rising  above  the  moold  ia  neatly  cnt  off,  and  when  lamoYed 
flrom  the  box  the  paper  will  be  found  of  a  firm  shape  ;  it  is  then  iced  with  cream  sugar  inside  and  ont,  and  pat 
into  the  oven  for  a  snOTt  time.    It  is  then  ready  to  receive  the  cake  which  is  to  be  baked  ia  it. 

SoBSBOT.  2. — Bi^euUe, 

6381.  Champagne  Biscuiu.— The  ingredients  are,  1  lb.  of  butter,  2  lbs.  of  flour,  1  lb. 
of  loaf-sugar,  12  eggs,  and  I  oz.  of  caraway  seeds.  The  eggs  and  sifted  sugar  must  be 
mixed  together  until  they  form  a  thick  paste  ;  the  butter  must  be  previously  beaten  to  a 
cream,  that,  when  the  sugar  and  eggs  thicken  in  stirring,  the  butter  may  be  ready  to  stir 
in  with  them.  The  flour  is  then  added  by  degrees,  and  the  caraway  seeds  at  the  same 
time.  Put  the  biscuits  on  crinkled  paper,  and  the  papers  into  the  tin  moulds ;  bake  them 
in  a  hot  oven. 

6822.  Sofoy  BUcwUt. ^The  ingredients  are,  16  eggs,  1  lb.  of  sifted  sugar,  i  lb.  of 
flour,  and  the  raspings  of  the  peel  of  two  lemons.  The  eggs  most  have  the  whites  and 
yolks  beaten  separately ;  the  sugar  and  tbe  lemon  peel  are  next  added  to  the  yolks, 
and  the  whole  beaten  with  two  little  wooden  spaddles,  one  in  each  hand,  rolling  them 
like  drum-sticks,  to  make  the  mixture  froth.  This  must  be  continued  for  a  quarter  of 
an  hour,  during  which  time  an  assistant  must  be  preparing  the  whites  by  beating  them 
with  a  brisk  whisk.  They  are,  while  in  a  state  oif  froth,  gently  added  to  the  yolks  and 
sugar,  during  which  time  the  whole  must  be  constantly  stirred,  and  the  flour  sifted  in 
by  an  assistant,  the  stirring  being  still  continued.  When  well  mixed,  tiie  paste  which 
is  thus  formed  is  spread  on  sheets  of  paper,  in  lengths  of  three  and  a  half  inches.  When 
the  papers  are  filled,  finely-powdered  sugar  is  sifted  over  them  through  a  lawn  or  silken 
sieve ;  after  remaining  for  a  few  minutes  while  the  sugar  settles  in  the  biscuits,  pot 
them  on  plates  and  bake  them  of  a  flne  clear  colour ;  when  cold,  detaoh  the  pieces  from 
the  paper  with  the  baek  of  a  knife,  and  lay  them  hack  to  back. 

53t3.  CfwW<f/M.-^The  ingredieaU  are,  8  eggs,  S  os.  of  Sour,  4  e«.  of  sogw,  and  a  ]itt)»  laspnga  of  Isbmb 
peel.  Break  the  eggs,  and  add  to  them  the  sined  sugar  and  rasped  lemon  peel ;  wo«k  them  together,  and  then 
add  floor  nntll  the  paste  is  neither  too  stiff  nor  too  soft  for  rolkng.  Roll  it  and  cut  it  in  form  of  rings  aboat 
the  size  of  a  fiTe-shilUng  piece :  dip  these  rings  into  boiling  water,  taking  Hiem  oat  as  soon  as  they  rise  to  the 
snrfooe ;  drain  them  on  a  napkin,  and  pvt  them  on  p^r  or  plates  to  bake,  in  an  cum  modentely  heated. 
When  nearly  done,  with  a  bmsh  lightly  wash  them  witk  white  of  egga,  pot  then  into  tbe  even  for  a  minttta 
tod 


wwi.  ScaiA  Shtrt  Arsad.— The  Jngndienls  are,  1  lb.  of  bvtter,  t  lbs.  ef  floor,  |  Ih.  ef  good  brown  sngmr.  ^ 
lb.  of  blanched  ahaooda  ont  small,  and  i  lb.  of  onadied  peel.  Bent  tha  bnllai  to  a  araam,  and  add  it  to  tka 
flonr  and  sngnr  with  the  other  ingredients.  When  well  kneaded  and  inaflipinatad,  roll  it  out  into  oakea  about 
an  inch  thidk.    Bake  it  in  a  moderate  oren. 

6326.  Maearoong. — ^The  ingredients  are,  i  lb.  of  sweet  almonds,  4  spoonfuls  of  orange- 
flower  water,  6  whites  of  eggs,  and  1  lb.  of  sifted  sugar.  Blanch  and  pound  the  al- 
monds with  the  orange-flower  water,  or  with  some  of  the  whites  of  eggs,  if  the  flavour 
of  orange-flowers  is  not  approved  of  Whisk  the  whites,  and  add  them  gently  to  the  pound- 
ed almonds,  lest  they  should  not  be  properly  incorporated  with  it,  and  should  **  oil,"  as 
the  confectioner  would  say.  Sift  the  sugar  into  the  ahnonds  till  the  whole  forms  a  paste, 
not  too  stiflTto  be  dropped  on  wafer  paper,  which  must  be  spread  ready  to  receive  them 
on  an  oven  plate.  When  dropped,  wet  a  spoon,  that  thepaste  may  not  adhere  to  it,  and 
flatten  and  round  each  macaroon  till  of  a  good  shape,  mke  them  in  a  very  slow  oven. 
(Bitter  macaroons  are  made  in  the  same  way,  but  with  bitier  instead  of  sweet  almonds.) 

53S6.  ZA^  Jfoeerooiw.— The  ingrsdients  are,  |  lb.  of  bitter,  and  |  lb.  of  sweat  almonds,  1  lb.  of  sifted  sa- 
gw,  and  4  whites  of  eggs.  Blanoh  the  almonds,  bat,  instead  of  pounding,  cat  them  into  small  pieces,  and 
moisten  them  with  the  white  of  one  egg,  and  sift  the  sogar  over  them ;  than  ont  ihem  into  the  oren  till  they 
toawn.    Bait  lo  a  fioth  the  zast  of  the  eggS)  and  add  them  to  the  paste,  whiskiaff  tha  whole  together;  drop 
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them  OB  wafar  pqMr  MfonmlL  on  tk«  tin  omi  pilato,  tad  «Im|w  tliem  witk  ft  wfotm.  dipiwd  in  edd 
tkem  in  n  Texy  alow  even.    Cut  tlit  waftr  p^r  lovnd  each  vacanam  bvt  leatfe  it  on  the  nndei 

6327.  Raiajia  BUeuits. — ^The  ingredients  are,  k  lb.  of  bitter  and  ^  lb.  of  sweet  a^ 
monds,  3  Ibe.  of  sogar,  and  7  whitea  of  eggs.  Blanch  and  pound  in  a  moitar  with  the 
whites  of  the  7  eggs  the  bitter  and  sweet  almonds.  They  mnst  be  finely  poonded  be- 
Ibre  the  sogar  is  added,  which  most  be  sifted  into  the  mortar,  and  then  worlGed  in  rerj 
thoroughly  with  the  pestle  for  a  quarter  of  an  hour.  These  biscnilip  will  not  be  good  un- 
less the  sugar  be  very  well  incorporated  with  the  other  ingredients.  Wash  a  bladder 
▼ery  dean,  cot  a  small  hole  at  one  end  of  it,  and  fasten  a  g&ss  tube  to  it,  of  the  sixe  of 
the  biscuit  required ;  then  put  into  the  bladder  the  ratafia  paste,  and  press  it  gently 
through  the  tube  in  distinct  drops  on  a  thick  white  paper ;  drop  the  biscuits  so  that  they 
do  not  touch  each  other.  Bake  them  on  tin  plates  in  a  warm  oven.  If  the  paper  stidu 
to  the  biscuit  when  baked,  it  must  be  slightly  wetted,  when  it  can  be  easily  removed, 
but  the  ratafias  must  in  that  case  be  put  into  the  oven  again  to  dry. 

6328.  Almond  Wa/ff-«.— Ingredients,  k  lb.  of  sweet  ahnonds,  |  lb.  of  sifted  sugar,  I 
oi.  of  flour,  and  2  eggs.  Blanch  and  cut  the  almonds  small;  moisten  them  with  the 
yolks  and  whites  of  eggs  previously  beaten.  Sift  into  them  the  sugar  and  the  Hour,  and 
mix  the  whole  together  with  two  drops  of  essence  of  lemon  peeL  Ligfatly  butter  a 
clean  tin,  and  spread  the  mixture  over  it  as  thin  as  possible.  Bake  it  of  a  light  brown, 
and  cut  it  with  a  knife,  before  it  is  cold,  into  long  squares ',  roll  them  immediately  on 
pieces  of  wood,  to  make  them  round  and  hollow.  They  are  usually  served  to  gainish 
creams. 

5320.  Dry  JUefCnfVM.— Lagndients,  It  whitea  of  am  and  1  lb.  of  annr.  Beat  up  tbe  It  wbitea  of  cgp ; 
when  they  are  of  a  ttiff  froth,  add  to  them  the  poond  ctf  sifted  an^,  with  some  eaaanoe  to  flnnmr,  either  that 
of  clorea,  cinnamon,  or  lemon  peeL  Lay  oat  the  paste  on  paper  in  the  form  of  large  egga  haired  ;  oorer  them 
with  sugar,  sifted  thnragh  a  nlk  siere,  and  remore  with  a  feather  the  sarplos  snsar.  On  a  boaad  two  iacbes 
thick  put  the  merinqnea  to  bake,  for  they  mast  hare  na  heat  bnt  from  the  top ;  when  of  a  fine  ooloor. 


the  papen  from  them,  and  beat  in,  with  the  back  of  a  ^poon,  the  liqaid  part  to  form  a  hollow.  Pot  them  bad 
again  into  the  oven,  to  dry  the  iiuide,  which  is  to  be  filled  at  the  moment  they  are  to  be  serred,  either  with  a 
cn^  m  a  jelly.    Merinqnea  are  varied  in  cdoar  and  fonn,  and  may  be  onuunented  with  eonants  o     ' 


CHAPTER  11.     , 

XCS8  AlfD   COMPOTES. 

6330.  In  this  chapter,  under  different  sections,  will  be  found  some  suggestions  oon- 
seming  icet  and  com^Um,  and  some  receipts  for  the  guidance  of  novices  in  either  branch 
of  confectionery.  Those  of  eompdtes  are  introduced  in  this  chapter  as  being  geneFalJy 
accompaniments  of  ices. 

SbCT.  I. — ^ICB8. 

6881.  lees  are  composed^  it  is  scarcely  necessary  to  say,  of  congealed  cream  or  water, 
combined  sometimes  with  liqueurs  or  other  flavouring  ingredients,  or  more  generally 
with  the  juices  of  fruits.  At  desserts,  or  at  some  evening  parties,  ices  are  scarcely  to 
be  dispensed  with.  Tet,  in  London,  or  in  other  great  towns,  these  delicacies  need  not, 
neither  can  they  often  be  of  domestic  manufacture.  There  the  confectioner  by  trade  can 
supply  them  more  easily,  and  at  a  less  cost  than  -can  be  effected  in  all  general  cases  at 
home ;  but,  in  country  places,  circumstances  being  different,  the  confectioner  not  being 
dose  at  hand,  the  forming  of  ices,  together  with  the  preparing  of  other  accompanying 
luxuries,  must  necessarily  be  a  domestic  concern  ;  thus,  an  ice-house  is  convenient,  for 
the  construction  of  which  see  Book  VIII.,  Chap.  Vll.  Also,  some  suggestions  aod  io- 
structions  in  this  work  will  be  useful  to  the  more  youthful,  if  not  to  the  experienced  do- 
mestic manufacturer  of  these  luxuries. 

6332.  PreUannary  NoUee*. — ^The  principal  utensils  required  for  making  ice  creams  are, 
ice-tubs,  freezing  pots,  spaddles,  and  a  cellaret. 

The  tub  must  be  laife  enough  to  contain  about  a  bushel  of  ice,  pounded  small,  when 
brought  out  of  the  ice-house,  and  mixed  very  carefully  with  either  9aU,  nUrct  or  sodtu 

The  freezing  pot  is  beet  made  of  pewter.  If  it  be  of  tin,  as  is  sometiknes  the  case,  the 
congelation  goes  on  too  rapidly  in  it  for  the  thorough  intermingling  of  its  contents,  and 
on  which  the  excellence  of  the  ice  greatly  depends. 

The  epaddU  is  generally  made  of  copper,  kept  bright  and  clean. 

The  cellaret  is  a  tin  vessel,  in  which  ices  are  kept  for  a  short  time  from  dissolving. 

The  method  to  he  pursued  in  the  freezing  process  nmst  be  attended  to.  When  the  ice- 
tub  is  prepared  with  fresh-pounded  ice  and  salt,  the  freezing  pot  is  put  into  it  up  to  its 
eover.  The  articles  to  be  congealed  are  then  poured  into  it,  and  covered  over.  But  to 
prevent  the  ingredients  from  separating,  and  the  heaviest  of  them  from  falling  to  the  bot- 
tom of  the  mould,  it  is  requisite  to  turn  the  freezing  pot  round  and  round  by  the  handle, 
so  as  to  keep  its  contents  moving  until  the  congelation  commences.  As  soon  as  this  is 
perceived  (the  cover  of  the  pot  being  occasionally  taken  off  for  the  purpose  of  noticing 
when  freezing  takes  place),  the  cover  is  immediately  closed  over  it,  ice  is  put  upon  it, 

^Vh  '*  ^^  ^^  ^^^  ®**^  '^  it  is  to  be  served. 

The  use  of  the  spaddle  is  to  stir  up  and  remove  froift  the  sides  of  the  freezing  pot  the 
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eream  which  in  the  shaking  may  have  washed  against  it,  and,  by  stirring  it  in  with  the 
rest,  to  prevent  ant  waste  of  it  occurring.  Ahy  negligence  in  stirring  the  contents  of 
the  freezing  pot  before  congelation  takes  place  will  spoil  the  whole.  Either  the  sugar 
sinks  to  the  bottom  and  leaves  the  ice  insufficiently  sweetened,  or  lumps  are  formed, 
which  disfigure  and  discolour  it. 

Sect.  II. — creams  for  ices. 

5333.  No.  1.  Ingredienta :  One  pint  of  cream,  eight  yolks  of  eggs,  and  lemon  peel  thinly 
pared.  Beat  the  yolks  of  the  eggs,  and  mix  them  gently  with  the  cream ;  add  the  lemon 
peel,  pared  extremely  fine ;  put  the  whole  into  a  well-tinned,  or  bell-metal  sauce-pan  * 
being  set  over  a  slow  fire,  the  contents  of  the  sauce-pan  must  be  stirred  constantly  with 
a  whisk,  until  the  cream  begins  to  thicken.  As  soon  as  this  is  perceived,  by  the  cream 
moving  round  the  sauce-pan  less  easily,  it  must  be  taken  ofiT  the  fire,  but  the  stirring 
must  he  continued  for  a  short  time,  and  at  intervals,  until  the  cream  is  cool.  Great 
care  must  be  taken  in  preventing  it  while  on  the  fire  from  boiling,  which  would  curdle 
it.  When  cool,  a  little  sifted  sugar  may  be  stirred  in,  and  the  whole  strained  into  a 
basin  until  wanted.  In  this  state  it  is  ready  to  have  any  flavour  given  to  it  which  may 
be  required. 

6334.  No.  2.  Whvpt  Cream, — ^The  ingrediejnts  are,  one  quart  of  cream,  sugar  to  the  taste. 
(To  these  flavours,  either  of  orange  flower  water,  or  6f  lemon  juice  and  wine,  may  be 
given,  according  to  the  use  for  which  the  cream  is  intended ;  but  when  to  be  used  for 
ices,  the  orange  flower  water  is  the  most  general  flavouring  ingredient  employed.)  Put 
the  cream,  the  orange  flower  water,  and  sugar  into  a  bowl.,  Have  at  hand  another  basin 
with  a  silk  sieve  over  it.  Whisk  the  cream  briskly,  and  as  the  froth  rises  to  the  sur- 
face, skim  it  ofif,  and  pour  it  into  the  sieve.  Continue  whisking  and  skimming,  and 
pouring  back  into  the  bowl  that  part  of  the  cream  which  passes  through  the  sieve. 
When  the  whole  of  the  cream  is  thus  whisked,  it  may  stand  in  the  sieve  until  wanted, 
or  it  may  be  iced,  by  putting  the  sieve  into  a  cellaret  filled  with  pounded  ice  and  salt. 
With  either  this  kind  of  cream,  or  with  such  as  may  be  prepared  according  to  the  pre- 
ceding receipt,  most  of  the  ice  creams  in  general  use  may  be  formed. 

5335.  Orguu  Ice  Cream. — The  ingredients  are,  1  oz.  of  sweet  almonds,  \  dz.  of  bitter 
almonds,  1  pint  of  cream,  8  yolks  of  eggs,  4  oz.  of  sifted  sugar.  Blanch  and  pound  the 
almonds  with  a  little  orange  floWer  water.  Beat  the  yolks,  add  the  sugar,  and  stir  all 
together  gently  into  the  x^ream.  Put  the  whole  on  the  fire,  and  whisk  it  round  and  round 
till  it  begins  to  thicken.  Take  it  off,  stir  till  cold,  then  put  it  into  the  freezing  pot,  and 
work  as  before  directed. 

5336.  Strawberry  Ice  Cream. — ^The  ingredients  are,  one  pint  of  strawberries,  one  pint  of 
thick  cream,  the  juice  of  half  a  lemon,  sugar  to  the  taste.  Mash  and  strain  the  juioe 
of  the  strawberries,  add  to  them  some  sugar  finely  pounded,  and  the  cream  fresh  and 
thick.  Squeeze  and  strain  the  juice  of  half  a  lemon  into  the  strawberries  and  cream. 
Pass  the  whole  through  a  sieve  into  the  freezing  pot,  and  work  as  before  directed.  In 
this  cream,  as  well  as  in  others,  there  should  be  no  preponderance  either  of  the  flavour 
of  the  strawberries  or  lemon. 

5337.  Raspberry f  currant  and  raspberry t  and  pineapple  ice  creams  are  all  made  in  the 
same  way  as  strawberry  ice  cream. 

Sect.  III. — water  ices. 

5338.  These  ices  are  made  of  the  juice  of  ripe  fruits  strained,  and  sweetened  with  clari- 
fied sugar,  and  put  into  the  freezing  pot,  and  worked  as  before  directed.  Sometimes 
the  mixture  is  flavoured  with  a  little  lemon  juice,  or,  if  the  freezins  is  not  complete, 
water  is  added  to  the  juice,  but  in  a  small  quantity,  or  the  mixture  wiU  become  too  solid. 
When  congealed,  it  should  be  perfectly  smooth,  and  soft  enough  to  break  easily  with  the 
spoon. 

6339.  To  currant  water  ice  the  juice  of  raspberries,  or  of  Kentish  cherries,  is  some- 
times added  to  soften  the  acid  of  the  currant  juice. 

5340.  To  cherry  ice  a  flavour  of  noyeau  is  sometimes  added. 

6341.  To  apricot  ice  the  kernels  blanched  and  pounded  with  a  little  sugar,  some  lemon 
juice,  and  a  little  water  are  added,  care  being  taken  to  strain  the  whole  free  from  every 
lump  before  it  is  put  into  the  freezing  pot. 

6343.  Lemon  loater  ice  is  composed  of  the  juice  of  lemons,  into  which  the  peel  of  one 
lemon  out  of  four  is  finely  rasp^  into  the  juice.  A  sirup  of  clarified  sugar  is  added  in  a 
quantity  sufficient  to  sweeten  the  whole,  which  must  be  carefully  strained  through  a 
lawn  sieve,  before  it  is  put  into  the  freezing  pot  and  worked. 

To  this  ice  ginger  may  be  added,  or  liqueurs,  such  as  Maraschino,  or  wines,  such  as 
Champagne,  Madeira,  dec. 

Sect.  TV. — compotes. 

6343.  Canmdtes  are  fruits  prepared  in  sirup  for  immediate  use,  and  chiefly  as  accom 
paniments  of  ices  In  winter,  or  when  fresh  fruits  are  not  to  be  had,  the  compotier 
must  be  supplied  with  preserved  fruits,  prepared  in  a  manner  similar  to  that  in  which 
the  fresh  fruits  are  formed  into  comp6tes. 
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6844.  Cheen  Apneoi  CmnpSU.^^  ttula  fhiit  is  nide  a  very  faYoaiite  oompdte.  Hh 
duBiiiDg  of  an  apricot-tree  will  often  siqipl^  the  frait,  which  tbsnM  he  gathered  far  tha 
puipese  before  the  atones  become  hard.  The  down  upon  them  must  he  removed  hf 
scalding  them  in  water  in  which  wood  ashes  or  diaiooal  had  been  prenonsly  boiled,  bn 
strained  off  The  apricots  are  thrown  in  when  the  water  is  hot,  and  as  they  rise  to  the 
surface  are  skimmed  off,  and  immediately  thrown  into  cold  water.  They  are  taken  out 
of  the  cold  water,  drained,  and  rubbed  with  a  cloth.  When  the  down  is  cleaned  ofi;  the 
fruit  must  be  put  into  a  hot  sirup»  and  then,  after  once  boiling  up,  and  being  well  scam- 
med,  they  must  be  poured  into  a  basin  till  the  succeeding  day.  The  sirup  is  then  drained 
from  them,  boiled  up,  and  poured  over  them  again,  with  some  fresh  sirup  added  to  it 
The  apricots  and  sirup  are  then  boiled  up  for  four  or  five  days  successively,  more  strap 
being  added  as  it  is  washed  in  each  day's  boiling.  When  boiled  up  for  the'  last  time, 
the  spricots  must  be  taken  out,  the  sirup  boiled  to  {he  great  thread,  and  ponred  over  the 
fruit,  which  is  then  ready  for  the  compotier.  This  compete  will  be  scarcely  good  if  kept 
more  than  two  di^s. 

53  {5.  Rive  Apricot  CompoU. — Peel,  divide  iuto  halves,  and  stone  some  fine  ripe  apri- 
cots. PricK  them  all  over  with  a  needle.  Blanch  them  carefully,  and  drain  the  water 
from  each  by  gentle  pressure.  Put  them  in  sirup,  and  boil  them  up ;  scum  the  sirup ; 
let  tlie  whole  stand  to  cool,  then^oil  the  sirup,  and  pour  it  over  them  several  times  suc- 
cess'vely. 

63 16.  Ripe  Plum  Compete. — Prick  the  plums  with  a  needle,  and  put  them  into  coM 
wate"  while  boiling  a  pan  of  water,  into  which  they  must  be  pot  as  soon  as  the  watet 
boils  When  the  firuit  rises  to  the  surface,  take  them  out  of  the  hot  water,  and  put 
them  again  into  cold  water.  Prepare  the  sirup  for  them,  and  boil  them  up  in  it.  Poor 
them  into  a  basin,  and  leave  them  for  some  hours,  and  then  boil  them  up  once  or  twice 
more ;  scum  them  well,  and  let  them  cool  for  use. 

53^47.  Straufberry  Campdte, — Strawberries  for  a  comp6te  require  very  little  boiling.  It 
is  sufficient  to  pour  over  them  some  currant  jelly  boiling. 

5348  Ranberry  Commit, — ^Jloipfremet,  as  toeU  oi  ttnmbtrrieSf  are  too  doUoate  m  fruit  to  require  maidx 
boiling  Wlien  they  hare  been  carefally  selected  for  their  size  and  ripeneaa,  ihbj^  moat  be  wuhed  in  cold 
water  i  nd  drained.  The  eirap  nnet  be,  whfle  boiling,  pooled  over  them.  In.  Chie  eiruptiuvj  mw*  remain  fam 
m  five  hoan,  then  be  put  into  a  beU-netal  aaaae-pan,  and  be  wanned  in  the  aiarup,  wot  boiM,  or  thfjr  wiU  be 
broken  and  diafigurad.    When  cool,  they  are  wady  Air  the  compotier. 

6349.  AjipU  Compdte,—'Pw\,  cut  into  halves,  and  core  some  applet ;  and  after  letting  them  lie  for  a  abort 
time  in  cold  water,  drain  them,  and  put  them  into  nrnPt  in  whicn  boil  them  till  they  are  soft ;  then  plaee 
them  in  the  eompotier,  and  strain  the  sirap  over  them.  Remember  that  with  applsa  tkie  twronr  of  lesMa  pesi 
is  generally  liked.  This  compete  may  be  improved  by  boiling  in  the  sirup  some  of  the  upflo  to  mjellj,  ^ruimtig 
it,  and  pouring  it  over  the  halves  prepared  as  above  directed. 

5S50.  Orange  Competes. — Peel  either  eome  China  or  St.  Michael's  oranges,  cut  them  into  siieea,  and  remove 
the  pips,  if  there  be  any  in  then,  fikul  eome  sirup,  but  do  not  poor  it  oter  the  sliced  otaoges  tiU  it  ia  cold. 
Tills  oompAte  requires  ne  boilmg. 


CHAPTER  III. 

COZfTBCTS   FOE   DE8SBBT8   AND   BOUTS. 

Sect.  I. — dey  coitpects. 

6361.  Under  this  head  we  shall  only  include  fruit  in  candy ^  fnui  in  poMtes,  fruii  im 
hUcuiU, 

SuBSECT.  l.-^CoTuiiei  FruiU, 

5862.  A^icots,  ckerriesy  ereengageSf  barberriet,  oranges,  <and  any  other  fraits  that  have 
been  previously  preserved  in  nrupy  may  be  candied  by  following  the  directions  now 
given.  For  candying  there  must  be  provided  two  square  boxes ;  one  made  of  tin,  about 
twelve  inches  long,  eight  inches  wide,  and  about  three  or  four  inches  deep.  At  one 
comer  of  this  box  there  must  be  a  hole  and  pipe,  through  which  overflowings  of  sirup 
may  pass  off,  but  which  roust  be  corked  up  while  the  fruit  is  in  the  oven.  The  othcv 
box  must  be  made  entirely  of  wire,  and  somewhat  smaller  than  the  other ;  to  this  last 
there  must  also  be  a  oover.  The  fruit  which  is  to  be  candied  is  placed  in  layers  one 
above  another,  on  wire  frames,  and  when  the  wire  box  is  complete^  filled,  the  cover  is 
put  on  to  keep  the  contents  in  place,  and  the  box  is  placed  within  the  tin  bos,  and  put 
into  an  oven  moderately  heated.  The  second  case  must  also  be  covered  closely  before 
it  is  put  into  the  oven. 

Thh  mode  of  candying  is  by  boiling  sirup  to  what  is  termed  the  **  Utile  bhw."  (See 
Book  X.,  Chap.  IV.,  Sect.  Vftl.,  "  Preserving  by  Sirup.")  Let  a  pint  of  simp  be  hoQed 
to  this  degree.  While  cooh'ng,  the  surface  of  the  sirap  win  be  covered  witii  candy, 
which,  as  it  forms,  must  be  skimmed  off,  and  poured  in  among  the  layers  of  fruit  after 
they  are  placed  in  the  wire  box.  When  the  whole  of  the  simp  ha^s  been  thus  used,  then 
the  box  containing  the  frait  must  be  covered  closely,  put  into  thf  oven,  and  suflered  to 
remain  in  it  for  twelve  hoars.  When  taken  out,  the  wire  case  mast  be  placed  so  aa  to 
allow  all  the  sirup  which  has  not  candied  to  pass  away.  As  soon  as  the  moisture  dis 
appears,  the  froit  must  be  taken  out  with  great  care,  and  pot  into  tin  boxes,  to  be  kepi 
drv  until  wanted.  ^^ 
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688S.  Omgt  tUpt  tn  ptvp^x^A  from  th^  parings  of  8etffl«  fltnUMt  Mid  in  «m  mbbb  i*a7«i  dinetod  in  Uia 
fveeadiBf  noeipt  lor  ottadyiof  onMige  and  l«man  pe«l. 

6SM.  CoMdied  Otn^r.— iPat  into  a  presenrinff-pan  one  oanca  of  fisehr-gratod  j[iiig«r.  obm  pocrad  of  aiftad 
loaf-augmr.  and  no  mora  watar  than  enoagb  to  ditaolte  th«  attstur.  I*nt  tne  pan  ov«r  a  stow  fire  till  the  angar 
bagittfl  to  boil.  Add  anotker  poand  af  fioalr'aiftad  angar,  atirrbg  it  in  till  it  thidcana,  than  d»op  it  in  od^oa  ot 
plataa,  and  dry  then  in  a  alow  oraa ;  wben  dose  tbaj  will  be  hard,  brittle)  and  white 

SuBSBCT.  3. — Fruits ^in  Paste. 

When  the  ptilp  of  any  fhiit  is  boiled  to  such  a  consistenoe  as  to  keep  in  the  form  given 
to  it,  it  is  called  "  paste ;''  and,  made  ttp  in  difierent  forms,  it  adds  variety  to  desserts  at 
seasons  when  many  fresh  fruits  are  not  to  be  bad. 

5355.  A'pfAe  Partt.  — Applea,  bofled  till  aoft,  peeled,  and  paaaed  thftmih  a  hafr  aieye,  to  be  formed  into 
"  paate,**  muat  be  slowly  boiled  In  sirup  until  it  is  peTueived  to  thicken ;  It  is  then  ready  to  be  put  into  moulds, 
or  dropped  on  pAatea  as  cakea.  The  niates  and  moulds  must  then  be  put  into  a  slow  oven,  and  left  in  it  for 
twenty-four  hours,  or  longer,  if  the  puln  is  not  sufficiently  dried  to  turn  out  of  the  moulds,  or  to  cut  into  rings 
and  circles,  or  into  stringiats  by  which  Knots  may  ba  formed. 

5350.  Apricot  Pw<».— Boil  a  dozen  ripe  apricots  for  two  or  three  minutes,  pass  them  throi^h  a  hair  sieve, 
and  reduce  the  pulp  they  render  by  boiling  it  for  some  time  befbre  adding  the  sirup  to  it.  Bemember,  it  must 
be  stirred  the  whole  time.  For  ayeiy  pound  of  pulp  weigh  half  a  pound  of  sugar,  which  must  be  clarified  and 
boiled  to  *'  a  feather*'  (see  '*  Proserring  by  Simp,"  Book  X..  Chap.  lY.,  Sect.  vllL),  before  the  pulp  is  added 
to  it.  Itha  pulp  and  augar  must  not  be  boiled  together  tor  mora  than  a  minute,  when  the  moulda  most  be 
filled  and  the  paate  dried,  as  before  directed,  in  a  slow  oven  for  twenty-four  hoora.  Wooden  moulds  lined 
with  loose  paper  anawer  the  best  for  these  partes.  When  the  paper  is  to  be  taken  off,  it  must  ba  wetted  in  a 
Uttla  warm  water. 

5S57.  Orengage  Patte. — ^Boil  greengages  to  a  jam  without  sugar,  paaa  them  through  the  sieve,  and  again 
reduce  them  in  the  preserving* pan  over  the  fire.  To  evaty  pouBd  of  pvip  weigh  a  pound  of  sugar ;  clarify  it, 
and  boil  it  to  the  **  great  ball.**  (See  "  Preserving  by  Sirup. 'O  Mix  the  pulp  with  it,  and  boil  both  togethei 
for  a  few  minutea,  when  it  may  be  poured  into  mouitu  or  on  plates,  and  dried  as  directed  for  other  pastes. 

0358.  Xaip&errif  and  Strmneny  Pm<m.— Hiese  fruits  may  both  be  made  into  pastes  by  the  same  meana  as 
above  directed  in  regard  to  other  fruits.  More  sorar  is,  however,  requisite  to  nmke  them  harden  pnmerly : 
about  a  pound  and  a  quarter  to  a  pint  of  pulp  will  he  sufficient ;  and  after  clarifying  it,  both  are  boilea  for  a 
abort  timai  and  dried  aa  befofa  diiaetad. 

Every  fruit  paate  may  he  candied  by  adding  sifted  sngnrto  themi  and  continuing  to  keep  tham  in  a  stova  of 
noderata  heat. 

SuBSXCt.  3.—^Fnats  in  Biscuit. 

5859.  Biscuits  of  fruit  sre  compated  of  the  pulp  of  sofllded  fruit,  wUh  nfted  sagai  of 
weight,  in  most  oases,  eqjasA  to  thai  of  the.pa)p,  sometimes  greater.  Wlwii  mixed,  these 
ingredients  are  dried  in  the  oven,  the  heat  of  which  should  never  be  sttch  as  to  bake, 
instead  of  drying  them. 

6360.  Apricot  Biseuiis. — ^Peel  and  reduce  as  many  npe  apricots  as  win  yield  one  pound 
of  pulp ;  stir  in  a  pound  of  fine  loaf-sugar  sifted,  and  boil  both  pulp  and  sngar  together 
for  about  a  quarter  of  an  hour ;  then  pour  the  jam  thus  made  into  paper  cases,  or  drop 
it  on  paper  in  the  form  of  small  cakes,  and  dry  them  in  a  stow  oven,  or  before  a  fire,  for 
several  days,  turning  them  eaeh  day.  Put  them  in  boxes  or  tins,  and  keep  them  dry  for 
winter  use. 

5361  AppU  Bworfto.^-'SUghtly  ftamnr  the  pulp  of  applaa  with  eawnee  of  lamon  pval ;  mfac-with  it,  White 
warm,ita  waight  of  nSli6d  sugar,  and  drop  ft  on  phuea  or  into  papar  casaa,  and  dry  it  in  a  dow  ovan  for  aaveril 


Java. 

5303.  Ratpbtrry  B<Nitt<«.— OHrefuUy 
or  mouldy ;  weigh  tham  belbn  redocon 


aeleet  fine  raapbefries,  and  clear  them  of  any  that  appear  too  ripa 
reducing  them  to  a  pulp,  that  an  equal  quantity  of  augar  may  be  added  ta 
tham  when  reduced.  When  tiiey  are  sufliriently  reduced,  take  them  off  the  fire,  and  mix  in  the  augar,  final} 
pounded  and  aifted ;  stir  it  in  till  it  is  dissolved ;  then  pour  the  paate  out  on  platea,  to  dry  it.  As  soon  aa  the 
aurfeoe  at  the  top  ia  dry,  out  the  paste  into  cakes  of  dilrerent  forma ;  turn  them,  and  continue  to  dry  them  in  a 
slow  oven  until  they  an  crisp.  Put  them  into  boxes  or  tin  cases,  and  keep  them  in  a  dry  place 
Strawbtrrf  bitemU*  an  uada  in  the  aame  way. 

Sbct.  II.— liquii)  comrxers. 

6963.  Iced  fruit  waten  are,  in  their  season,  very  agreeable  and  elegant  beverages  for 
evening  parties.  Either  currantSt  cherries^  strawberries,  raspberritt,  or  apples  may  be  en^ 
ployed  for  this  purpose. 

5364.  Strawberry  Wo/er.— Take  a  pottle,  if  possible,  of  scarlet  strawberries,  on  account 
of  the  beautiful  colour  they  impart  to  the  sirup,  pick  them  carefully,  and  put  them  into 
three  pints  of  very  weak  sirup ;  bruise  the  strawberries  in  it,  and  boil  them  up ;  strain 
the  water  through  a  jelly-bag  without  any  pressure,  which  would  render  the  water  thick. 
Ice  the  water,  and  keep  it  in  a  cool  place  till  wanted. 

In  making  currant  and  cherry  waters,  a  stronger  sirup  will  be  required  than  for  straw- 
herries :  the  taste  must  determine  the  requisite  strength  for  it. 

Orgvol  Wio/er.— Blanch  and  pound  rather  mon  than  hidf  a  pound  of  sweet  almonds,  and  about  a  doaen  ol 
bitter ;  add  to  them  a  quart  of  weak  sirup,  with  as  much  onnge  flower  water  aa  may  pleasantly  flavour  the 
watar.  Boil  thaaa  togathar^  and  atraia  off  the  water  through  the  jelly-bag,  or  lomis  ,•  bottle  it,  and  ice  it.  To 
Ihia  aona  add  the  flavour  ofdnaaawm  ;  othan  that  of  brandy. 

Orange  Water.—Ttikb  the  rinda  of  six  China  oranges,  cut  them  into  small  shnds,  and  put  them  into  twa 
qiuarta  of  boiling'  water ;  squeeze  the  Juice  of  the  oranges  into  it ;  add  sugar  to  the  lasta,  finely  aifted ;  boil  all 
vQgather,  and  attain  the  i»alar  itesQgh  the  jally4)ag ;  baltla,  and  ioa  it. 

5865.  Lenumaie. — ^Pare  OfiT  veiytbin  the  rinds  of  twelve  lemoM;  put  about  half  of 

these  parings  into  three  pints  of  hot  water,  and  cover  it  over  fbr  two  hours ;  sqneeze  the 

aloe  of  the  lemons  into  a  China  bowl,  and  add  to  it  a  poond  and  a  half  of  fine  sugar 

^pounded) ;  add  to  this  the  water,  and  three  pints  of  miflc,  boSingliot ;  pour  this  throng 

a  jelly-bag,  and  continue  to  do  so  until  the  lemonade  is  perfectly  dear.    If  not  snffi- 
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6967.  Sdamtmdsred  Eggt.^-'Whetk  yott  d««fe  to  luiTe  c^  aenred  te^etber,  firar 
ter  the  ineide  of  the  dish,  and  place  the  egft  ragalarly  ia  i^  aprinkling  over  them  som* 
salt  and  pepper.    Correr  tbe  egga  with  piecea  of  butter.    Place  tbe  mah  over  a  Booder* 
ate  heat,  and  u^e  a  aalamander  at  the  top  til]  the  whiter  beoome.aotid. 

d96&  Efg9  in  tke  Jiaiian  Metkod.-^Wwm  some  flour  and  butter  w  tke  Btew-paa  lOI 
they  are  saffkHuntlj  incorporated.  Moisteii  with  some  boiling  xxuBl,  and  seiscm  with 
pepper  and  salt ;  next  put  in  about  three  ounces  of  fresh  butter  and  a  ooupla  of  ta»- 
spoonfuls  of  chopped  j^rsley ;  work  these  weH  together.  Have  readj  eight  eggs  boiled 
hard ;  slice  them,  and  put  them  into  the  aauce.  Serve  fhem  up  hot,  sptriiuScd  with 
some  additional  salt  and  lemon  juice. 


SM9^  (Emft  A  I*  IMg*.  Botf  ft  4«ut  of  mw  milk  tritit  a  lug*  ■pooafnl  off  fnmam  thmn  wator  an 
ttr  of  •  poand  of  m««r,  wilhoat  flriniag.  Beattho  whit»of  eigfhlam  toseompW  fVatk.  Wbea  i&o  BiA 
boils,  with  avorjrlam  iflvw  •p«oa  talc*  m  aaek  of  tbo  ftoib  aa  it  will  Md,  and  pal  it  aft  O*  topof  tbaboAia^ 
milk,  aad  lat  it  TMnaon  till  a  littla  haideoad,  poonng  svatly  over  it  with  tha  apeaa  Mua  of  tha  nilk  which  n 
imbibes.  When  cooked  snCdontlj  «l  sAomU  Ml.  TU^aHMatWoffthamUkialaiaa  spooifalB^aDdiNititi* 
yoor  dishes ;  it  will  ba  enoagh  lor  two ;  and  after  having  toolisd  tha  white  of  tha  Tasdh  ia  ihia  wa^,  wfaiak  takaa 
nearly  half  an  hour,  make  a  castaid  of  the  milk  which  remains  aad  the  yolks,  taking  saie  ta  diaca  all  iha  SHlfc 
Aom  the  glass  dishes.    "Fvm  the  coataid  a&  over  the  £notfaa  while  it  ia  hot. 

SvBVBCv.  %.'^VegeiMe  BrUrem^. 

6870.  Potate  A  ta  MdUre  d'Hotd. — Boil  in  salt  aad  water  seme  nnpeeled  polatoe». 
When  done,  let  them  cool,  and  cut  them  into  the  shape  and  size  of  large  eorks.  Warm 
them  up  in  sauce  ^  la  maitre  d'h^uL  (See  **  Saucea.")  When  there  is  no  sauce  at  hand, 
supply  its  place  with  melted  butter,  with  some  fiaely-chc^ped  parsley,,  pepper,  salt,  juice 
of  lemon,  and  a  little  glaze.  Mix  it  well  before  putting  the  potatoes  into  it ;  boil  it  up 
carefuUy»  lest  the  potatoes  should  break.    Senre  them. 

5371.  Canerolt  of  Petatavs.— Boil  potatoes  well.  Mix  battav,  otaan,  aad  salt  tofethea,  with  wlaek  mate 
tha  potatoes  of  a  thick  mash.  S^rve  H,  leaving  in  its  centre  a  space  for  a  lagoot,  macaroni,  or  fricassAe.  Ba- 
fbxa  the  ragont  is  added,  the  oisaeeTole  most  be  boked  of  a  llae  brown. 

6272.  Turnips,  vfitk  Sauce  Blanche. — ^Turnips  are  admitted  aa  entremets  hi  the  winter 
only,  during  the  scarcity  of  other  vegetables.  Cut  them  into  shapes  of  pears  or  hells  ; 
boil  them  in  salt  and  water  and  butter ;  drain  them^  and  serre  with  sauce  blanche. 

927S.  7WatBf,g2axedL— Cat  some  turnips  into  shapes,  and  stew  them  ia  broth  with  a  little  sagar.  Whc» 
d<me,  ladoee  the  broth  to  a  glaia,  andglaae  each  tumtp.  With  a  spoonfid  of  E^iagaale  diaanhe  the  claxo  ra« 
maining  ia  tha  sterw-paa,  aad  warit  iato  tha  same  a  small  bil  of  bauer  tha  liM  of  a  walaat.  Ssaaea  the  aaua^ 
aad  pour  it  over  the  turnips. 

5274.  Carrou  h  d*  Orleans. -^Tsike  a  few  young  carrots  aad  cut  them  in  slices  about 
the  eighth  of  an  inch  thick.  Blanch  and  drain  them.  Put  them  into  a  stew-pan  vrHh 
a  lump  of  sugar  and  some  broth.  Let  them  boil  ever  a  large  fire.  Reduce  the  breth  u 
glaze,  and  add  butter  and  salt.    When  served,  the  butter  must  adhere  to  the  carrots. 

6276.  Spinach  au  Consommi. — ^Take  care  that  in  the  spinach  neither  stalks  uor  weeds 
are  left ;  it  must  be  washed  several  times  in  plenty  of  cold  water.  Some  people  put  it 
into  a  sauce-pan  without  more  water  than  that  which  the  leaves  retain  after  waahimg ; 
others  prefer  its  being  boiled  in  saH  and  water ;  a  lew  boils  wiU  be  sufiScieat ;  then  put 
it,  without  loss  of  time,  into  a  colander  to  drain,  and  afterward  bito  cold  water,  to  pre- 
serve the  colour ;  when  quite  cold,  press  the  water  well  out  of  it ;  spread  it  en  a  wood- 
en trencher  with  the  knife,  to  see  if  any  weed  or  stalk  remains  in  it ;  chop  it  rerj  fine, 
put  some  butter  into  a  stew-pan,  and  lay  the  spinach  over  it.  Dry  it  over  a  gentle  fire, 
adding,  by  degrees,  a  spoonful  of  flour ;  moisten  it  with  consomme,  and  then  stew  it 
briskly,  that  it  may  not  turn  yellow ;  make  it  rich  with  a  small  ptece  of  glaae.  Some 
people  add  nutmeg ;  a  little  may  be  grated  in,  and  it  may  be  dished  with  either  frican- 
deaux  of  veal  or  mutton.  If  to  be  served  as  an  entrto  under  ham  or  tongue,  dux  with 
it  some  sauce  Espagnde. 

99(70.  Spinach,  uriih  Crcosi.—Blaneb  and  prepare  ns  above,  naing  eream  instead  of  oonsomm*.    Befl  tha 
eaiam  beiote  pouring  it  over  the  spinach,  leM  it  shoald  eoidla ;  add  b«tter,  aalt,  and  a  HMie  sugar  aad  aalsMg 
Serve  it  with  fried  toasta  of  biaad,  or  ioaiele  of  paiF  paste  freshly  made. 

9977.  Coait/Iower  4  Ia  &Mfe«  JBioacAe.— Tear  off  tne  green  leavea  and  open  the  canlidowav  ;  semove  all 
snails  and  inserts  which  mw  be  lodgad  near  the  centre ;  leave  the  cauliflower  ia  Oold  water  for  aa  hour ;  aezt 
ant  it  into  boiling  water  with  salt  and  bottar.  k  is  soon  done,  and  win  bntk  to  pieeaa  if  too  long  boiled ;  diai& 
It  and  dish  it,  pouring  aanoa  blanchs  over  it. 

5876,  A^aragm  on  Jm.r-  Clean,  cut,  scrape,  and  throw  iato  watov  some  aspasagus  sptaata ;  tie  that  ap  m 
bundles ;  cut  them  into  equal  lengths,  and  put  them  into  boiling  salt  and  water ;  boil  jbr  a  quarter  of  aa  hoar; 
drain  them  and  dress  them  aeroos  oae  another,  or  in  bundles.  Serve  them  in  a  dfrii  eontaming  saoes  hdl 
Espagnole  and  half  butter,  warmed  together. 

9S70.  Lu  Petit**  Ptfintes  d'J.nergt.—Uhr^  small  asparagus  aproots  deaaed  aad  cat  iato  piecea  tha  ste  •! 

iuna 


amall  pease  ;  blanch  them  in  boiUng  vrater  with  salt ;  when  tender,  drain  and  put  dwm  into  cold  walar ;  Ay 
Cham  in  a  clean  towel,  and  put  them  into  a  stew-pan  with  a  small  bit  of  batter,  same  pardey,  and  giaen  oaieaa  ; 
1st  thsoa  simmer  quickly,  sodiag  a  lump  of  sugar,  a  littls  sah,  and  two  ov  tfarea  speonfola  <^  sanae  Ibani^e ;  la* 
this  boil,  to  keep  the  aapaiagus  giaaa ;  thiehea  with  twoofioeaagga,aoaosdtag  totha  aaanti^,  two  as»a  *a  a 
pjat  of  asparagus  pease,  aad  so  in  proportion,  lliia  dish,  when  wall  prepared,  has  piaciaaij  tha  aavoor  ofpaaas. 

5280.  Windsor  Beans. — ^Take  a  quartern  of  small  Windsor  beans ;  boil  them  in  weak 
salt  and  water ;  into  a  Kttle  veluut^  throw  half  a  quarter  of  a  pound  of  fresh  butter* 
some  chopped  parsley,  and  winter  savoury ;  after  draining  the  beansr  toss  them  ia 
Mmee,  and  serve  under  ham  or  bacon. 

flail.  WimdMtr  Ben§  d  la  FeaM/s.— The  baaas  must  ba^aag  and  ftashgaOand^haa  thaat  iaaris^ 
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inin  thwB,  aikd  lUw  ^mi  in  mnc»  tonniit  (m«  "  Sms***),  vitk  mim  infrifT*  frMn  oavovii  a  litU*  «hop|M4 
ttvovrjr,  ud  a  Imnp  of  logmr.  When  tlio  baani  are  Mdiioed,  iknn  in  a  tbicianing  qf  the  yoUui  of  two  eggi 
and  cream.    Send  l^ea  «p  in  a  ekort  laaM,  and  pvoparly  teaeoaad. 

5283.  Peate. — ^Tfike  two  quarto  of  green  pease,  pot  them  into  a  pan  with  cdd  water 
and  three  oonoes  of  butter ;  handle  them  in  the  water,  so  that  the  butter  may  be  equally 
distributed  over  their  surface,  in  order  that  they  may  adhere  together ;  drain  off  the 
water,  take  out  the  pease  by  handfuls*  and  put  them  into  a  colander.  In  this  state, 
equally  smeared  with  butter,  stew  them  over  a  moderate  fire,  with  a  bunch  of  parsley 
and  some  sreen  onions ;  dust  a  little  flour  over  them,  and  stir  them  carefully ;  next 
pour  over  the  pease  sufficient  boiling  w^ter  to  cover  them,  but  not  more ;  let  this  boil 
fast,  to  evaporate  the  water  quickly ;  when  it  is  4i8sipated,  put  in  a  lump  of  sugar, 
moistened,  that  it  may  be  more  speedily  dissolved,  and  a  little  salt ;  have  ready  mixed 
two  ounces  of  butter  with  some  flour,  which  stir  into  the  pease,  and  let  it  be  so  equally 
distributed  among  them  that  none  remain  at  the  bottom  of  the  pan. 

5383.  GnenPtat*  A  <p  Pa)r«cim«.-«Prapare  the  peaw  ea  in  the  preceding  recipe  ;  take  a  few  cabbage  and  cm 
lettncec,  a  handfal  of  parsley,  and  a  few  green  onions ;  wash  them,  and,  instead  of  catting,  break  them ;  drain 
them  from  the  water,  and  pat  them  with  the  pease  oyer  a  rery  slow  fire.  No  other  moietnre  will  be  required 
Uma  the  butter }  ttir  the  oontenta  of  tha  etaw-pan  repeatedly,  that  t2iay  m^  not  ban.  When  done,  add  pep- 
per and  salt,  bat  no  thiokeniag. 

9S84.  Frtneh  Bednt  A  la  Povlette, "Boil  them  in  salt  and  water  to  presenre  their  colour ;  take  eome  sauce 
toam^e,  reduce  and  thicken  with  the  yolks  of  two  eggs,  to  which  add  finely-chopped  paisley ;  work  into  the 
thickening  a  lump  of  fseah  batter,  pepper,  aelt,  and  the  juioa  of  half  a  lesson ;  dnin  the  besas  well,  and  dish 
ihem  lightly,  that  tha  oauoe,  whioh  most  cover  them,  nay  ybo  peaatrata  to  the  bottom  of  the  dish. 

5285.  Artichokes  in  White  Sauce. — Pare  the  bottoms,  and  take  off  the  points  of  the 

leaves  of  three  or  four  artichokes ;  put  them  into  a  large  pot  of  boiling  salt  and  water ; 

after  boiling  them  well,  throw  them  into  fresh  water ;  take  away  the  small  leaves  with 

care,  that  the  choke  may  be  enturely  removed ;  replace  the  leaves,  and  pot  them  again 

into  hot  water.    Drain,  and  serve  them  with  sauce  as  before. 

6980.  Oetoy,  with  Squee  Bkmekt, — Cut  into  lengths  twelre  heade  of  celerr ;  stf  w  them  in  a  little  water, 
batter,  and  salt.  When  dona,  dmin  them,  and  serve  with  saaoe  blanoha.  If  tke  oelery  ia  aoauiwhat  gxaea, 
Uuich  it  with  boilimr  water,  patting  it  into  a  Uanc  ae  fot  caleiy  «aaca. 

S^BSBCT.  3. — Entremits  of  Sweet  Dishes.  * 

9887.  To  prevar*  ihi  Rtes  far  CioT|r.— The  oUec$  to  be  attained  in  this  preparation  is  to  hring  the  rice  to 
table  saflBoiantly  done  and  ewollen,  without  aUoking  toother.  Tahe  hsif  a  pound  of  vice  picked  clean  and 
washed ;  tiirow  it,  a  little  at  a  time,  into  a  laiga  quantity  of  boiling  water,  and  lot  it  simmer  till  three  parts 
done ;  take  it  out  cantiooslT,  and  place  it  on  a  hair  sieve  to  drain,  and  pour  plenty  of  odd  water  on  it,  that  all 
the  Tegetable  glutinous  matter  may  be  washed  off.  Put  it  into  a  stew-pan,  with  a  cloth  at  bottom  and  another 
at  top,  and  set  the  stew-pan  in  a  gentle  heat  (that  of  an  oren  is  best),  that  tha  moistttia  qiay  be  exhaled  from 
it,  and  imbibed  by  the  upper  doth. 

5288.  Casserole  of  iitce.— -Take  a  pound  and  a  half  of  Carolina  rice»  wash  it  in  warm 

water,  and  pot  it  into  an  open  stew-pan ;  cover  it  with  stock  in  this  proportion :  if  the 

rice  lie  one  inch  deep  in  the  pans,  let  the  stock  rise  two  inches  above  it,  and  so  on ; 

boil  and  skim  the  surtaee  as  the  impurities  arise,  then  withdraw  it  from  the  fire  and  set 

to  simmer  only ;  in  twenty  minutes  stir  it,  and  let  it  simmer  on  twenty  minutes  longer ; 

stir  it  again,  and,  if  the  rice  be  perfectly  soft,  take  it  oflT;  if  not,  add  more  stock,  and 

continue  the  simmering  until  it  is  done  sufficiently.    Drain  away  the  fat,  by  setting  the 

sauce-pan  aslant,  and  before  the  rice  is  cold,  work  it  well  with  a  spoon  or  spatula  into 

a  fine,  smooth  paste ;  it  can  hardly  be  worked  too  much ;  every  grain  of  rice  should 

undergo  the  pressure,  and  more  stock  should  be  worked  in  if  it  appear  too  dry.    Form 

your  casserole  of  this  paste,  by  laying  it  in  a  heap  four  or  five  mches  high  and  about 

seven  in  diameter :  work  it  with  the  hand  as  if  for  a  raised  pie,  or  pat  it  on  a  mould, 

and  ornament  it  on  th#Quteide  with  cut  carrots,  not  pressed  into  the  rice,  but  standing 

out  from  it  like  the  bas-relief  of  ornamented  vases.    Then  maak  the  whole  euriace  with 

clarified  butter,  and  place  it  in  a  hot  oven  for  an  hour  and  a  half;  when  of  a  fine  yellow 

colour  take  it  out,  remove  the  top  of  the  casserole,  and  clear  away  the  rice  that  does 

not  adhere  to  the  crust,  whioh  should  be  as  clear  as  possible.    Mix  some  bechamelle  or 

Espagnole  with  the  rice,  and  put  it  again  into  the  casserole  with  such  ragouts  as  may 

have  been  prepared  fior  it.    Glaae  the  outer  ornaments,  and  serve  it.    Water,  butter, 

and  salt  are  often  used  in  preparing  the  rice  instead  of  stock,  as  preserving  better  its 

colour.    A  casserole  may  contain  either  white  or  brown  ragouts,  blanquettes,  minces, 

or  firicassees  of  poultry,  scollops  offish,  macaroni,  dtc. 

536ft.  TVtea  4t  Ri«.— Wfish  %  unartar  of  a  pound  of  rice  in  two  or  three  wntan.  Take  a  qnst  of  good 
cream,  boiling  it  to  see  tha(  it  vtU  not  aufdla  ;  tnlufeaosoa  lemon  peal  in  the  cream  ior  a  quarter  of  an  hour ; 
tska  it  out,  iad  put  in  the  rice ;  lay  it  ea  a  very  alow  fire  till  tha  rice  bonta,  and,  when  twnUan,  add  a  very 
htde  salt  and  some  sugar ;  whea  done  enough,  add  the  yolks,  well  beaten,  of  eight  agga.  Next  beat  th« 
whitea,  and  add  them  to  tha  other  iagradianta,  mising  thenwalnwly.  Then  have  soaks  ^iplae  ready  peeled  and 
quartaved  i  pat  a  gallipot  in  the  caatm  of  the  diah,  to  form  a  vacancy  ibt  sobm  vanilla  onam  afterward  to  ba 
added.  Lay  the  rioe  rooad  the  gallipot  with  a  qraon,  lavalliag  it  with  tha  hack  ef  the  spoon.  Next  place  the 
apples  round  the  rjipe  till  they  reach  the  aommit.  Next  put  it  in  tha  oven,  but  leave  it  than  only  until  Hm 
simp  of  the  applae  ia  dried  up ;  deoovate  tha  diah  with  sweetmeata  of  greangaga,  aprioota,  or  charriea,  and, 
when  ready  to  serve,  remove  the  gallipot,  and  fill  the  space  with  vanilla  cream.  (Bee  **  Confeetioiiary,''  fiif 
vanilla  cream.) 

6890.  Maearoni. — ^This  is  prepared  in  various  ways  :  first,  by  simply  simmering  the 
macaroni  in  water  in  which  some  pepper  and  allspice  tied  up  in  muslin  have  been  nre 
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MM,  CtU  M«ttM  maT  b«  htahod  te  MTonl  way* :  1.  It  maj  be  coolnd  like  wvaiaaa  (with  nd  wise  ami 
swe«t  nnoe) ;  S.  It  may  be  rim^r  AmAmI,  and  flaTonMd  with  nttritrogn  cataap ;  3.  It  naj  be  Biad«  intehni- 
flot  with  vegetablet ;  4.  Fried  with  egg  and  breed  crambi,  tad  served  with  a  inade  mattaa  grav j ;  5.  BnaladU 
and  serred  oo  a  rock  of  maihad  potatoea. 

5S85.  CM  Umb  any  be,  1.  Fried,  and  put  into  a  hot  etew  of  cncnmben  for  a  short  time  preTioue  to  servngs 
9.  Fried  with  egg  and  bread  crambs  and  chopped  penley,  garnished  also  with  sprigs  of  cri^i  perslej 

Chopifrtm  cold  Mm  may  be  fried,  and  serred  on  a  dish  of  spinach. 

ftSflN^  rorhf  cf  cold  Ug  or  loin,  in  slices  or  chops,  will  be  excellent  nicely  fried  in  batter,  and  sarroottded 
with  a  thick  pncAe  of  apples.  Pta  tovp  may  be  made  of  the  liqnar  in  which  a  leg  has  been  boiled,  if  aot  loa 
aah. 

6387.  Cold  PomUry.—TSarktWf  which  has  been  either  boiled  or  roasted,  may  be  again  aerved,  by  poUiag  the 
fleshy  parts  fixHn  the  bones,  which  most  be  warned  in  a  grayy  made  with  the  bones  and  carcaaa  of  the  turkey, 
aad  uickened  with  cream ;  the  legs,  pinion,  and  gizzard  should  be  highly  denied,  broiled,  and  laid  oq  the  top 
of  the  hot  miaoe.  Cold  ftiwb  may  be  made  into  a  good  carry,  and  aeirTed  with '%  torfaaa  of  rioe.  Cold  goou 
or  dmckf  cut  np  andhaahed  in  a  good  beef  gravy,  makes  a  veiy  good  entrie  or  remove.  From  gmme  may  be 
jiade  hmshetf  salpicons,  ominous ,  and  it  may  be  polted. 

5S88.  Fiah.—Cold  tokmm  or  madcerel  may  be  broQed  or  pat  into  a  pickle  prepared  with  vinegar,  dilated  with 
aome  of  the  liquor  in  which  Uie  fiah  had  be«ii  boiled,  and  seasoned  with  black  pepperooma.  Cold  oodjuk  mav 
be  epioed  and  potted,  or  made  into  cony. 

Cold  Vegetmilet»-~l.  Potatoes  may  be  fried  in  slices,  and  ased  as  garnish  to  beef  or  matton ;  S.  ICaahod  as 
fried  with  beef  or  mutton  ;  8.  Mashed  and  made  into  a  crust  with  the  yolk  of  eggs  and  aone  batter ;  4.  Mad 
into  caaseroles  for  ragout  or  minoes ;  5.  Made  warm  with  gravy,  and  paseed  through  a  coana  sieve,  or 
der.  Carrots,  tamipa,  and  cabbaffaa  may  be  warned  separately,  or  mingled  in  moulds,  to  be  taned  oat 
the  dinner  it  served. 

sum.  T%i  dripping  of  rottit  moaU  may  be  used  instead  of  batter  in  the  pastry  of  meat  pica,  ftr  frying  fiah 
fiittan,  and  panodMs. 

Ton  poi  may  be  used  as  butter  to  thidten  gravies,  when  mixed  withikrar. 

Ceid  wuUod  haior  may  be  warmed  by  pattmg  the  jar  or  tureen  containing  it  into  boiling  vrater,  and  eov«iii| 
it  over,  except  when  it  requires  to  be  stirred  or  ^ook  up. 


iBf 


BfUfo  which  have  been  boiled  may  be  again  made  hot  by  putting  them  into  a  baain  of  hot  virater,  and  cotar 


,  over  finr  five  miwutea 


SoBsacT.  4.— BILLS  OF  FARE  FOR  FAMILY  DINNERS. 
Number  in  Party  from  10  to  12. 

1. 

First  Courte,  Second  Course, 


Soup. 
(Remove,  Boiled  calf  *s  head.) 


Potatoea. 


Parsley  and 
butter. 

Horseradish 
saoee. 

Boaatbeef. 


Tongue  and 
brains. 


Greens. 


Devonshire 
cream* 

Spaniah  fiittsrs. 


Batter  padding. 
Sweet  saucs.       C^i 


Turseaof 
sogar. 

Apple  tsiL 


Kioe  blanc- 
mange. 


Soap  made  from  beef  boMSi  with  vegetabWi, 

M.  per  quart 10 

Calf 's  head  (with  the  skin  on)         .  .40 

tiba.  ofbaoQii,at6d.  perpound  .14 

10  Iba.  of  beef,  at  Od.  per  lb 7   0 

Potatoea,  U. ;  greena,  Sd. ;  parriey  and  horBe- 
ndish,U. 0   8 


Estimate  of  the  abote, 

9.  d. 


s.d. 


Pudding  (mi&,  U. ;  egga,  3d. ;  floor,  Id. ;  aalt, 
butter,  Ac,  Sd.)    .        .       .       •  .08 

Devonshire  cream»  Is.  Od. ;  rice  blancmange, 
Od to 

Spanish  fritters,  4d. ;  cheesoHmkes,  Od.    .       •    0  10 

Apple  tart 10 

Total    .       .    Its. 


11. 


First  Course. 


Second  Course. 


Soap. 
(Bomove,  Calf  *s  Vead,  brained.) 

Mashed  potatoea.  Lobaooos. 


Fried  baoonaad 
poached  egga. 

Boast  neck  of  mutton 


Stewed  onions. 


Bioe  pudding. 


PuA. 


Jelly,  in  shapes. 

Apple  tart  and  eoatard. 


Slioea  of  fried 
battar  podding. 

Baked  currants, 
with  leaves  of 


Estimate. 


9,    d. 

Soap  made  of  the  liquor  ia  which  the  calf  *a 
head  had  been  boiled  the  day  before,  vegeta- 

Uea,*e. 0    0 

Sashsd  head,  gravies,  dto.  •  .00 

Mutton,  5|  Um.,  at  7^  per  lb.  .  .80 

fliohaoooa,  made  of  oold  roast  beaf ,  potatoiM, 

aisioMtdto. 0    0 

8  stewed  oniona,  Sd.  eadi 0    0 

Iggo,  Od.  (bacon  taken  from  that  in  oaa  the 
psavlooaday) 0   4 


Mashed  potatoes 
Rice  padding     . 


9. 

8 
8 


4 
8 


Apple  tart  and  custard  (the  remaina  of 
day's  dinner  put  together)     ....'-' 

Slioes  of  fried  batter  pudd^  (the  laBwina  of 

yesterday's  dinner) - 

Jelly,  in  mould  .       .       •        .        • 

Baked  frnit,  with  pastry  leafleta  0 

Total   .       .   7«.0rf 


€OOXINa  fOK  THS   RCONOMIBT. 

in. 


First  Ccm-se. 


Second  Courte. 


(ScmoTv,  Boitod  knvckk  of  tmI.) 
SpioMh,  witk 

Pieo.ofK«.  fcdloflpcl^ 


Crifikeadhad^ 


MottiNi  Miioot* 


dot  poddiair. 


yjrtlftf^ 


Gttitaiduid 
•tewed  applet. 


FMMktalt. 


Fn  Mop,  ande  ftom  lOMt  btef  bonM  ud  iraik 
TegeteblM      •«••••• 

Kntickle  of  tmI,  7  Bm.,  at  W.  per  lb. 

Bemaiaa  of  Teotorday^  Bvttea  (haiieot)  • 

C«lf  *•  head  auh  (refluiaa  Iroin  pnoediag  day'a 
haehf  wicb  fia^  fi*^)         •       •       •       • 

SpinacB 


FirMt  CauTMe. 


EsHnuUe. 

«.  d. 


0    6 
3    0 

0    4 


0   4 
0    « 


s.d. 

0  t 


Hafli,Slba.,atlOd.perlb.        .       .       . 

PtoUtoee 

Fried  paddiof  (left  the  preoadiag  daj)  ~ 

Franoatart 10 

Taitlete  and  diaeae  cikea  .10 

Stawad  andea  (with  onataid)   .  .10 

Total    .       .    lQf.lOd. 


IV. 


Second  Comee. 


White  aoap. 
(BaBuva,  RaMita.) 


MMbad 
Caxlad 


Fried  Taal  in 
dice. 

Canoti. 


Bailed  briiket  of  baaf. 


Pritteia. 
JaUr. 


Mioaiani  pudding. 


FlUltBlt. 


PoA. 


EsiinuLte. 

«.  d. 


White  aoap«  aada  vi  the  liqmr  is  which  the 
knaekla  of  real  waa  bailed  the  prorioiu  day     0    8 

RahbiU to 

Fried  Teal,  oat  in  dice  (ranaiBa  of  tiia  kiWMUa)     -> 

CariedhaooB,llb. 0    8 

■nakatorbeef,  10Iha.,at01d.perlk      .       .05 


Polatoaa  and  eanroCi 
Macaraiki  pudding 
Fraittait 

Fritteia,  OdL,  and  poifii,  OdL 
Pxaaarrea  and  jelly    . 
Total   . 


9.4. 

.    0    0 


1 
1 
1 
9 


0 
0 
0 
0 


]4«  3d 


FirMt  Couroe. 


V. 


Second  Course. 


Bona, 
(Benufra,  Ikilad  Ibwl.) 

Beef  baked  with 
potatoea. 

Fish. 
(BenKMra,  Boait  arattao.) 


CeOaga  podding. 
Jelly  in  glaaeee  PoA. 

Stewed  aisles. 


EsimuUe. 


SoQp  BUida  of  tha  Uquor,  redooad,  in  which  tha 
lait  day'a  baaf  waa  boiled,  and  with  vage- 
Ublea 

Fowl',  with  paidar  and  hnttw  .... 

Fish  (nbnoa),  3  Uia.,  at  1#.  OA  par  lb.     . 

Leg  of  nraUon,  8  Iba.,  at  OdL  per  lb. . 

Baoon,  S  nia.,at  Si.  par  lb.  (beef|  with maahad 
potatoea) 


First  Course, 


»,  d. 


0 

0 
4 
S 


0 

4 
0 

4 


1    8 


College  podding 
Stewed  applea 


JeUr,  left  the  da^  before,  pat  in  glaaaea 
Pofii  left  pwiwdiTig  day  • 
VegataUaa  on  aide  takla   , 
Total    . 


lOf.Od. 


a.  d. 
0  10 
0    6 


0    6 


VI. 


Seeand  Course. 


soop. 
(Bemova,  Haakad  motton.) 

Petatoee.  Spinadi. 

Koaatbaef. 


.   Fnitpoddbg 
Stewed  qpplaa.  Coataidn 

Macanmi. 


Estimate. 
s.  d. 


Soap  (left  pnoadiag  day),  freeh  Tegetablea 
boiled  in  it .    0 

Haahad  mattoo  (prepared  firoai  eold  mutton  of 
the  preceding  day*a  dinner),  cataop,  and  vege* 
table* 0 

Roaat  beef,  10  Iba.,  at  Sd.  per  lb.  .0 

Veeatablaa        ..*....    0 


4 
8 
0 


Fruit  podding ,    .       .Of 

Maoaroni  (cheeee  grated  from  piecea  which 


wookl  not  do  for  tha  table) 
Stawed  applea  (left  tha  day  before)  . 

Coatavdi 

Total    .  lU.  Id. 


1    6 


M4  COOKING   FOft  TUB  WOOKOWmT  AND   nfYMW. 

Sn  IHRKBat  POB  A  rAMILT  rABTT  mMIBMTllia  OF  TWII.TB  IKBtVIVnALS. 


Utday  .        .'    .                  •       •  'J    2 

9dd&y  ....  7    9 

Sd  day M  W 

kkday                M    » 


Stbd&y M    tf 

Mi#f U    I 

TotftI    .    JS9V9.U, 


SbCT.  II. — KBCEXPTB  rOB  CO«KIIW  OOLO  PBCTTISIOIM. 

SuBtECT.  l.-^Moiet  ef  cooking  cM  ^tkher's  Meat. 

5300.  Muteti  Buf.~'4}ut  islo  nnaH  dioe  nmaiiw  of  oold  b««f ,  m  gnrf  iwerred  fxDin  it  cm  tbe  lint  d^ 
of  its  being  lerred  sbonU  b«  put  in  the  stew-pan,  wit1\  the  addition  of  warm  watai,  soaa  aaes,  Mieed  eadhakt, 
salt,  aaduaok  pepper.  Let  Uie  whole  simmsr  cently  for  an  tow.  Afew  nrinotesbelbivitiBaerwdytaheeat 
the  meat  and  din  it ;  add  to  the  gravy  some  walnnt  ositBV^,  and  a  little  lemon  Jaice  or  walnnt  jnaUe.  BokT  np 
4ie  graTT  tatoe  more,  and  whan  hot  poor  it  orer  the  ikieat.    Serr»  it  with  bread  sippets. 

5H)1.  Cold  rpatt  Be^  (with  mtuhed  Po<<i«oe«).— Maah  some  potatoea  with  hot  miUfc,  the  ycdk  of  i 
batter,  and  salt  Slioer  the  cold  beef  and  lay  it  at  the  bottom  of  a  pie-dish,  aMiag  to  it  sme  aBi 
pepper,  salt,  and  a  Uttla  beef  giUTy ;  cover  the  whole  with  a  thick  paste  of  potatoes,  mi&inf  Oie 
u  the  centre  above  the  edges  of  the  dish.    Score  the  potato  anoM  with  thejofen  ef  akufb  m  a«« 


uos.    Pnt  the  dish  before  the  lire  in  a  Dutch  oven,  afedbxowa  it  on  aasMba ;  by  tha  tiow  it  ia< 
maat  and  potatoes  will  be  sniBoiently  Ame.  ,      ,     ,   .         ,^       _.      ^^^^    , 

539S.  BMtU  tmd  Sowdfc.— Cat  into  pieeesr  oeavenient  fsr  frying,  eold  roast  or  bdlsd  baaf ;  pefpsr,  aalt, 
and  fry  tbem ;  when  done,  lay  them  on  a  hdt  ^niner.  and  while  the  meat  is  drainmg  from  iBbm  At  ased  in  fijf 
ing  them,  have  in  readiness  a  cabbage  already  boiled  in  two  watein ;  chop  it  email,  and  pat  it  in  the  frying" 
pan  with  some  butter,  add  a  little  pepper  and  salt,  aaAlefp  stirring  it,  that  aU  sf  it  majr  be  afsMly  doM. 
When  taken  from  the  fin,  sprinkle  over  the  cabbage  a  very  little  vinegar,  only  enoagh  to  give  it  a  sligu  add 
taste.    Place  the  cabbage  in  the  centre  of  the  dish,  and  avrange  the  slices  or  meat  neatly  nmnd  it. 


nvy.    When  the  potatoes  are  completely  inoorporeted  with  the  gravy,  tm»  oat  ^e  boaesv  and  pat  in  the 
moat ;  stew  the  whole  together  for  an  honr  befoie  it  is  to  bs  aerred. 

5394.  JBeef  ftueol».— Mince  and  season  cold  beef,  and  ilavoar  it  with  moabroea  or  wala«  m»mp.  Maki 
of  beef  dripping  a  voir  thin  paste,  roll  it  oat  in  thin  laeces  about  four  snehes  sqoaiv ;  enclose  in  eadb  pieea 
sonse  of  the  mince,  in  the  aamo  way  as  for  po&,  cutting  esnh  neady  all  ronad  t  fry  them  ii^dMfping  of  a  vciy 
li^ht  brown.    The  paste  can  scarcely  be  roiled  out  too  thin. 

5395.  Minced  Teat.— Cut  voal  (h>m  the  fillet  or  shomMer  into  vmy  small  dioe  f  pat  It  inl»  vaal  or  motton 
broth,  with  a  little  mace,  white  pepper,  salt,  some  )«man  Deal  grated,  and  a  table-spoonftil  of  mashroom  catsup 
or  mushroom  powder,  rubbed  smooth  into  the  gravy.  TMke  out  some  of  the  gravy  when  neariy  dcme,  and  whe» 
cool  enough  thicken  it  with  fiuar.  cream,  and  a  little  butter ;  boU  it  up  with  the  rest  of  the  gravy,  and  poor  it 
over  the  meat  when  done.  Garnish  with  bread  sipp«ts»  A  Mtlla  lemon  famt  added  t*  tha  gnsy  i^mopss  ila 
flavour. 

5396.  Cold  reoZ  dressed  mth  White  Sauce.— BaB  miUb  or  cream  with  a  tbiekaniag  af  float  and  buttat ;  pnt 
into  it  thin  slices  of  cold  veal,  and  aimmer  it  in  the  graty  Ull  it  is  aude  hot  wi&ont  boaiM.  Whan  oaadf 
doue  beat  up  the  yolk  of  an  egg,  with  a  little  anehovy  and  white  sauce ;  pour  it  gently  to  Ite  rsat,  aliiriag  it 
all  the  time :  simmer  again  the  vrhole  together,  and  servo  it  with  sippets  dr  fanad  and  caiisdbaoon  alleraateiy. 

5397.  Vsoi  RisroZM.— Mince  and  pound  veal  extremely  fine  ;  grate  into  it  aome  remaias  of  eooked  ham.  Mir 
these  well  together  with  a  white  sauce  flavoured  witlv  muahrooms ;  foim  this  miJttan  intobsil^  and  endooa 
each  in  pastiy.    Fiy  them  ia  butter  of  a  nice  brown. 

The  same  miaee  may  be  fried  in  balls  without  pastry,  being  first  eemented  together  with  egg  and  breaiV 
crumbs. 

5396.  Mutteitj  hashed^— Cnt  cold  mutton  into  thin  sliesa,  fat  and  lean  together;  «nka  giavv  with  the  bona* 
vhenoe  the  meat  has  been  taken,  boiling  them  long  enough  in  water,  with  omon,  peppar,  saQ  salt  ^stnm  tka 
grav>  ^^^  warm,  but  not  boil  the  mutton  in  it.  Then  take  oat  sosae  of  the  gravy  to  tnickau  it  with  flour  and 
(mtter,  and  flavour  it  with  mushroom  oatiop.  Poor  in  t&e  thickening  and  boil  it  up,  having  befoia  taken  o«t 
the  meat  and  placed  it  neatly  on  the  dish  in  whi^  it  ia  to  go  to  the  table.  Poor  over  it  tha*  DoOing  gnvy,  and 
add  sippets  of  bread. 

5399.  Cold  Lamb,— Try  slices  or  chops  of  lamb  in  butter  till  they  are  dightly  browned.  Sam  thsm  on  a 
pur6e  of  cucumbersv  or  on  a  dish  of  spinach ;  or  dip  the  slices  hi  oread  crumbs,  chopped  panley,  and  yolk  of 
egg ;  some  grated  Isanon  peel  and  a  little  nutmeg  amy  ba  added.  Pry  them,  and  pour  a  little  nice  gmi7  over 
them  when  served. 

5400.  Co2d  Porifc«^Slioes  of  oold  pork,  fried  and  laid  on  apple  sauce,  form  an  excellent  aide  or  comer  dish. 
9o>l6(!  pork  may  also  be  made  into  rissoles,  mineed  very  fine  fihe  sausaga  maat,  and  suasensit  aagontiy,  Iml 
not  over  much. 

SoBSBOT.  S.««-C#oiUiif  cdd  Pemltry  and  Game. 

5401.  Cold  Fowl  {wude  ixto  fVieaMtf«).— Cut  up  a  ccSd  boiled  or  roasted  fowl «  p«t  it  into  «  stsfw-fsn  with  a 
pounded  bitter  almond,  a  littlo  mace,  grated  lemon  peel,  and  white  pepper  and  salt ;  cover  it  with  warn  watsv 
or  with  broth  of  boiled  fowl,  and  put  on  the  sauee-psn  eovar ;  set  the  ssnce-pan  near  the  fin  to  simmer  for  half 
an  hour.  When  near  the  time  of  eerving,  thicken  some  of  the  gravy  with  Aova  and  butter,  and  irith  cream  or 
with  the  yolk  of  an  egg ;  make  it  hot,  pour  it  over  the  meat,  and  serve  with  sippets  and  cuxlDd  bacon.  If  tfaa 
gravy  be  suffered  to  boil  after  the  cream  or  egg  has  been  added,  it  vnll  pnriwbly  curdle  the  gravy.  Wheaevsv 
it  begins  to  boil,  it  sboaM  be  takan  oiT  the  fire. 

(Mil  fowl  may  ha  asned  with  a  salpif  on  or  aminc^  put  within  it.    (Sse  "  French  Cooking  Reoainta.'') 
5403.  Cold  Rabbit.-^Dnn  cold  rabbit  the  same  as  cold  fowl,  either  as  a  fricasate, »  surry,  or  a  salpicea 

5403.  Cold  hare  may  be  hashed  with  good  beef  gravy,  and  served  with  carxant  jelly  sauce. 

SuBsECT.  BJ— Warming  u]^  €otd  Fish, 

5404.  Salmon  attd  Matkerel.—Whtn  brought  from  table,  any  remains  of  salmon  or  mackerel  ahooU  bs 
soused  in  a  pickle  made  with  some  of  the  water  in  which  the  fish  had  been  boiled,  and  with  vinegar  and  Uac^ 
peppercorns.  By  this  means  the  fish  may  be  kept,  if  requisite,  for  several  daya^  and  is  then  relished  by  those 
who  eat  suppen. 

5405.  Cod.— The  remains  of  this  fish  may  be  employed  as  the  basis  of  a  curry ;  or  it  ma  f  be  put  into  a  diah, 
■nd,  with  bread  crumbs,  batter,  and  eggs,  it  may  be  ma^e  brown,  and  serve  a»  a  eocaot  or  flank  Mh  the  sscmat 
Jay.  * 

SuBsscT.  A.-r^f^rming  up  VegeUtUcM  left  eU  TaiU. 

''^400.  Cold  pciatoetf  cut  ^nto  thin  slices,  floured,  salted,  and  iiied  in  butter,  make  an  excellent  and  i^ 
'"^iuSr*^^'^*  ^  ^  eaten  either  alone  or  with  any  insipid  meats. 
I  5t<r7   Cold  Potatoes,  •eoIIojved.^Bruise  cold  potatoes  in  a  mortar  or  potato  bowL    Beat  watt  the  Talk  sf  na 

I 

\^ 
I 


«00KI1I«  VOft  THtt  IKVALIB.  tU 

iaoorponta  tbii  ndztan  wikhtk* 


imwrponta  tbii  ndztan  with  tkMii  pat  it  »t»  a  MoUoptliklLtoon  it  onr  tk*  iarte»,ftnd  pat  oa  iii 

«nU  bits  of  batter ;  brown  it  ia  a  Datdi  ofu  or  with  a  nuouaoei. 

0408.  Matkei  PiOatou  md  Sfiaack  w  C«tl^«.— Mofat^n  dU  siMUi  potatOM  with  » Iitt1«  whit«  nno* , 
tdM  mU  oabbM*  or  tpuMh,  «Bd  obop  oithMr  one  taiy  fineljr.    Moiotui  then  with  a  browa  graT^r.    Fill  ft  tia 

■  WM- the  topiapd  pat  it  into  totewipMi  of  boUittf  wafer-     '^^ 


aoohi  with  ]af«r*af#itttoBi«ad«abbMS,«MrOT  the  topttpd  pat  it  into  totewipMiorboUiafwafeor.  liOt  H 
•oaHn  hiBff  Moogh  to  want  tho  Togetiibleo  \  thon  tun  the  vofotablM  oot  and  oorva  them.  This  might  be 
urepuod  bj  boiling  the  Togotables  fleperatel/.  and  nerolj  pattSng  thon  into  the  mould  in  Uyen,  to  be  iumed 
eat  when  wwiled.    It  ibrmtn  Yonr  pvsttydMhfor  enentflli. 

MOH  Cwnu^U  tmndpt  mey  ftr  miitd  te  eoqw,  if  thejr  have  net  been  aiaed  with  other  gtmTiei,or  wanned 
op  leporelelyt  end  pat  into  moolde  in  Inyora ;  theymnjbe  tomed  eat,  and  eerred  the  leBe  ai  thepoutoee  and 
cabbage  deaoribed  above. 

8UB0BCT.  6. — CM  9W90t  Di§h€9. 


Mid.  OtU  Miet  PMiiar-'--Ovw  «oU  vioe  podding  poor  n  eaetnd,  end  add  »  ftw  lompe  of  jeU^or  pneerved 
IraiL    Bemeanber  it  «eauiTe  the  bahed  coating  of  the  podding  bafcre  the  oaalard  ie  poured  orer  it 

Mil.  Apfk  Thrt.— Cut  into  triangalar  pieeea  the  remaina  ef  a  cold  apple  tart ;  axranae  the  pieces  anmnd 
ihe  sides  oa  glass  or  china  bowl,  and  leafe  space  In  the  centre  for  a  cnstard  to  be  ponred  in. 

5419.  Coid  PIksi  PMddteg.— Cat  into  thin  ronnd  slices  cold  plam  poddinff,  and  fry  them  in  bntler.  Fry  alap 
Spnniah  fritters  (aee  "  Reoeipta**),  and  place  them  high  in  the  centre  of  Ae  dieh,  and  the  fried  padding  all 
roond  the  heaped-up  fritters.    Powder  all  with  lamp  sugar,  and  serre  with  wine  saoce  in  a  tureeo. 

Any  kinds  ofjel1«B«  u'  blanc-maojres  may  be,  if  broken  inte^  dissolved  ortr  the  dre,  and  pat  into  fresh  moalds 
l»he  torned  4«t  for  ancthsr  day's  dinner. 


CHAPTER  IL 

COOKING  rOR  THE  INVALID. 

Sect,  I.— okvbbal  oBtsftVATioNs. 

»413.  Some  apolo^  may  be  considered  requisite  for  introducing  among  the  receipts 
of  cookery  for  the  sick  and  conralescent  many  which  medical  opinion  and  practice  in 
the  present  day  have  brought  into  eomparative  disuse.  The  receipts  for  making  animal 
jellies  are  of  this  number.  Formerly  calfs  foot  jelly  was  administered  as  the  prop  of 
the  life  of  a  debilitated  eonvaleseent ;  now  it  is  almost  as  universally  rejected,  as  con* 
veying  little  nourishment,  or,  if  given,  as  the  medium  only  for  wine  or  other  cordials, 
not  as  a  restorative  in  itself. 

6414.  On  the  receipts  for  caudU  some  remarks  must  also  be  made.  This  was  for- 
merly considered  as  indispensable  in  the  lying-in  room.  Now  it  is  seldom  or  ever  admit- 
ted into  it.  Of  such  oases  the  treatment  of  the  present  day  forbids  all  heating  diet  for 
at  least  the  first  fortnight,  and  by  that  time,  the  necessity  for  liquid  food  no  longer  exist- 
ing in  the  same  degree  as  at  first,  the  patient,  in  all  general  cases,  is  beginning  to  return 
to  her  usual  mode  of  living.  Perhaps^,  in  eases  of  extreme  debility,  this  species  of  nour- 
ishment may  be  requisite,  and  especially  to  patients  among  the  laborious  poor.  The 
physician  is  often  obliged  to  reduce  his  opulent  patients,  whose  usual  diet  is  full  and 
stimulating ;  but  he  finos  the  opposite  coarse  must  be  pursued  to  restore  those  to  health 
whose  lives  have  been  laborious  and  diet  spare.  Their  systems,  when  brought  down  by 
sickness,  generally  stand  in  need  of  every  prop  that  can  be  safely  administered.  In  the 
use  of  cawile,  it  may  be  safely  and  properly  given  to  the  poor  lying-in  woman,  while  to 
the  affluent  it  may  be  equally  prejudicial.  But,  while  there  are  cases  in  which  it  may 
be  useful,  it  is  requisite  that  the  mode  of  preparing  it  should  not  be  overlooked  in  a  woilc 
intended  for  general  reference. 

6419.  ifiiiiy  receipts  for  timpU  be9erages  ktaoe  been  given  in  Book  VIII.,  Chap.  IX.  In 
a  family,  sickness  »  sometimes  long  absent,  and  when  it  does  come,  the  variety  tit 
beverages  with  which  it  may  be  permitted  to  alleviate  the  thirst  of  an  invalid  is  either 
forgotten  or  unko  wn ;  and  as  the  memory  of  the  nurse  tdsy  not  be  able  at  the  moment 
to  suggest  the  requisite  variety,  an  enumeration  here  may  be  useful.  The  most  usual, 
toast  and  watoTf  and  barley  water,  have  been  described  in  page  698. 

Scot.  IL— sihplb  sbvbbjumm  vok  ras  skk. 

6416.  Lemon  Water. — Cut  into  an  earthen  tea-pot,  or  a  covered  jug,  two  or  three  shoes 
of  lemon,  with  one  lump  of  sugar  and  a  spoonful  of  capfflaire.  On  these  pour  a  pint  ol 
boding  water,  and  cover  it  closely  for  two  or  three  hours,  when  it  will  form  an  agreeable 
beverage  ibr  the  thirst  of  a  feverish  patient. 

6417.  AfpU  Wattr.  — Sliees  of  apple  and  a  httle  lemon  peel  and  sugar,  put  into  hot  wa- 
ter, make  a  pleasant  drinks 

6418.  Raspberry  virugar,  a  dessert-spoonful  of  which,  in  a  tumbler  of  cold  water,  is 
liked  by  some  invalids. 

6419.  Tanuuinds  and  hot  water,  when  cool,  may,  in  some  cases,  be  giv6n  ;  but  no^ 
acid  drinks  should  be  given  to  patients  without  the  knowledge  of  their  medical  attend- 
ants. 

64t0.  JfUk  Whof. — Steep  iA  ft  eup  ef  hot  water,  ibt  tbm  or  five  hours,  a  small  piece^ol 
rennet,  about  an  inch  and  a  half  square.  Poor  the  water,  not  the  skim  itself,  into  two 
nnarts  of  new  milk.    When  the  curd  is  come,  pour  it  into  a  sieve  or  fine  earthen  colan- 
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der,  and  press  tbe  whey  gently  oat  of  it  into  a  jug.    This  may  be  gives  oitlier  «ni,  m 
made  the  warmth  of  new  milk,  whichever  a  patient  prefers. 

5421.  Whiu  Wtfi0  W%cy.— Dilate  half  a  pint  of  new  milk  with  an  eqttai  quantity  of  hot 
water ;  boil  both  together,  and,  while  boiling,  poar  in  at  the  moment  two  wine-glasses 
of  white  wine.  A  curd  will  form,  which,  after  boiling  tbe  mixture  for  two  or  thies 
minates  longer,  will  settle  at  the  bottom  of  the  sauoe-pan.  The  whey  most  be  stramed 
carefully  from  the  curd ;  it  should  be  perfectly  clear.  Sugar  may  be  added  to  please 
the  taste.  Warm  whUe  trine  toheff  promotes  perspiration,  and  hence  is  useliil  in  tbe 
commencement  of  some  complaints ;  but  taken  cohl  it  has  a  different  effect,  and  oftea 
in  cases  of  low  fever  it  is  an  excellent  beverage ;  also,  in  the  early  stages  of  convides- 
cence,  it  is  as  safe  and  sufficient  a  stimulant  as  can  be  given. 

5422.  I^emon  and  Vinem  Wheifs. — Instead  of  wine,  pour  into  the  boiling  milk  awl 
water  a  table-spoonful  of  lemon  juice,  or  of  vinegar.  The  whey  obtained  in  this  man- 
ner, being  less  stimulating  than  that  of  white  wine,  is  sometimes  given  to  an  invah'd  in 
preference. 

6423.  Nitre  Whey. — ^Pour  into  the  boiling  milk  and  water  a  dessert-spoonful  of  the 
sweet  spirit  of  nitre.  Sweeten  it,  and  let  the  patient  take  it  as  warm  as  it  can  be  drank. 
Its  use  is  that  of  promoting  perspiration  in  a  greater  degree  than  is  cflfected  by  white 
wine  whey,  without  being  equally  heating. 

Sect.  III.— ^busls  anu  caudlbsv 

6424.  Gruel,  the  basis  of  caudle,  as  weU  as  a  valuable  speeies  of  novrishment  for  m 
vaMs,  may  be  made  either  with  oalmeal,  with  common  groats^  or  with  the  prepared  Emk- 
den  groats. 

5425.  Oatmeai  gruel  is  made  by  putting  about  three  ounces  of  meal  into  a  basin,  and 
mixing  enough  of  cold  water  with  it  until  it  becomes  of  a  smooth  consistency,  thicker 
than  that  of  cream,  and  then  by  putting  it  into  a  sauce-pan,  and  adding  to  it  a  quart  of 
water ;  it  is  then  boiled  for  half  an  hour,  during  which  time  it  must  be  stirred  fre 
quently,  and  afterward  strained  off  from  the  remains  of  the  oatmeaL  Another  way  of 
mixing  the  oatmeal  with  the  water  is,  to  pour  half  a  pint  of  cold  water  ^n  tbe  oatmeal, 
and,  straining  it  off  into  the  sauce-pan,  to  add  another  half  pint,  pouring  that  off  also 
into  the  sauce-pan.  By  repeating  this  process,  the  oatmeal  will  be  soon  washed  into  the 
sauce-pan,  when  it  must  be  boiled  twenty  minutes,  or  even  more,  and  strained  off  for 
use. 

5426.  Common  Groat  Gruel. — ^Wash  three  ounces  of  common  groats,  and  add  to  them 
two  quarts  of  water ;  put  the  mixture  into  a  well-tinned  sauce-pan,  and  after  it  has  boil- 
ed up,  draw  it  to  one  side  of  the  fire,  and  let  it  simmer  until  it  be  reduced  to  half  the 
quantity.    Stir  it  ^equently,  and  strain  it  through  a  sieve  when  done. 

Gruel  soon  becomes  sour,  hence  it  shoald  be  made  in  small  quantities  at  a  time.  For 
an  invalid,  or  for  a  child  fed  upon  gruel,  it  shoald  be  made  daily. 

.  5427.  Caudles. — ^A  caudle  is  made  of  fine,  smooth,  yet  thick  groat  gruel.  While  it  is 
cooling  it  should  be  occasionally  stirred  with  a  spoon.  When  it  is  wanted,  it  should  be 
warmed  up  in  small  quantities,  with  enough  of  white  wine,  lemon  peel,  and  nutmeg  to 
flavour  it,  and  of  sugar  to  sweeten  it  to  the  taste. 

5428.  Ale  Caudle. — ^To  a  quart  of  thick  groat  gruel  add  a  pint  of  home-brewed  afo, 
some  allspice,  and  sugar.  Boil  all  together  for  the  space  of  five  or  six  minutes,  then 
strain  it,  and  put  it  in  a  cool  place  till  wanted.  This  caudle  is  frequently  made  for  poor 
country  neighbours  in  their  confinement.  It  is  useful  as  a  nounshment  for  them  at 
that  period,  and  sometimes  prevents  them  from  resorting  to  strongjer  and  more  stimula- 
ting liquors. 

54S0.  FUmr  CmiU. — ^This  is  for  thoM  who  stand  in  need  of  astrinBont  food.  Put  into  •  nidding  basiA  kalf 
a  pound  of  floor ;  ooTor  the  basin,  and  set- it  in  a  kettle  of  boiling:  water.  Keep  it  boiling  for  two  Iumds  ;  the 
tma  will  be  converted  into  a  hard  ball  enveloped  with  a  brown  cmst,  which  most  be  nmored.  The  Amt  is 
thrni  m^d  and  put  into  a  Jar  for  nss ;  and  it  is  formed  into  a  caudle  bf  rabbins  a  deasert-apooBfol  of  it  bhIs 
live  tw>lfr-epoonfuU  of  the  purest  cold  water  that  oan  be  procured.  Set  over  the  fire  to  faoal  five  faMe-sposafsis 
of  new  milk,  with  two  lumps  of  sugar ;  when  the  milk  boils,  |ioar  the  flour  and  vrater  into  it  at  that  very  ■»• 
nant.  Stir  the  whole  over  a  slow  fire  for  twentj  minutes ;  it  is  then  readj  for  use.  Made  in  this  wsf,  il 
fiatms  a  nod  food  for  joanar  children. 

MSO.  BAoi  CmHUe.— Boil  a  quart  of  vrater ;  mix  one  table-spoonful  oi  giooad  rica  witk  coU  water,  and  poea 
it  into  the  boiling-.  Continue  the  boiling  until  the  caudle  thickans,  stirring  it  all  the  time.  When  it  bsgxsa 
to  thicken,  add  to  it  a  wine-glass  of  brsnd^,  some  grated  lemon  peel,  sugar,  and  nutmeg,  fikril  it  a  lictle  kogsir. 
until  perfectly  smooth,  and  then  strain  it  into  a  basin.  Witnout  bnndy  or  spice,  bat  with-  tba  addition  «r 
sulk,  this  caudle  forms  excellent  food  for  veiy  young  childmn. 

Sect.  IV. — milk  NouBisHinirr  roa  urtixxDs. 

6431.  Milk  ^porridge  is  sometimes  made  by  adding  milk  to  fine  groat  gruel.    Anotbei 

way  is,  to  mix  a  table-spoonful  of  oatmeal  in  a  basin  with  cold  milk,  and  to  pour  it,  when 

^eiiectly  smooth,  into  a  sauce-pan  containing  half  a  pint  of  boiling  milk.    If  this  does 

not  thicken  it  sufiiciently,  it  must  be  boiled  a  little  longer. 

MIS.  5colc&  Perru^.^8tir  oatmeal  and  water  together,  and  let  it  settle.  Pour  ofF  tibe  water,  ^  sdb 
fraah  to  it.  This  must  remain  till  the  next  day,  when  the  water  is  strsined  away  from  the  oatmeal  and  boileA 
MiSc  is  added  while  the  porridfe  is  bcnling.  The  ndlk  must  be  in  the  proportion  of  two  parts  of  milk  to  one  e( 
water. 


OO0KINO  jrOE  THE  INVAUD.  821 

MM.  OMieii  Panrt4r«.— Boil  an  onion,  alioed.  m  wst«r  for  half  mi  hour :  pow  vwmy  tfie  wattr,  and  add  Ic 
flia  ooion*  half  a  pint  of  new  milk.  Boil  togetoer  Che  milk  and  ooiona  for  half  an  honri  and  aerre  aU  together 
In  a  basin,    llua,  taken  at  bedtime,  inclines  a  patient  to  eleep  and  to  penpire. 

6434.  Ground  Rice  Milk. — Rub  a  spoonftU  of  ground  rice  very  smooth  in  a  little  cold 
miUc ;  add  to  it  three  half  pints  of  milk,  some  cinnamon,  lemon  peel,  and  nutmegs ;  boil 
all  togetlier  for  a  quarter  of  an  hour.    Sweeten  to  the  taste. 

6436.  Sago  Milk. — ^Wash  in  cold  milk  a  table-spoonful  of  sago,  pouring  off  the  milk, 
but  adding  to  the  sago  a  quart  of  n6w  milk.  Let  both  boil  slowly  together  till  reduced 
to  a  pint.  Cinnamon  may  be  added  if  required ;  but  neither  sugar  nor  spice  is  usually 
added  to  this  food. 

6436.  Arrmo-root  and  Milk. — ^Miz  smooth,  with  a  Tery  little  cold  milk,  one  dessert- 
spoonful of  arrow-root.  Boil  half  a  pint  of  new  milk,  and  the  moment  it  rises  to  the 
boiling  point  stir  in  gently  the  arrow-root  and  cold  milk.  It  should  be  very  thick  when 
first  made,  or,  on  becoming  cool,  it  will  be  too  thin.  If  it  does  not  thicken  sufficiently  at 
first,  it  must  be  boiled  until  it  does  thicken.  But  when  milk  and  arrow-root  are  boiled 
together,  it  is  supposed  that  it  becomes  of  a  mora  astringent  nature  than  it  is  desirable 
it  should  be  for  invalids,  generally  speaking. 

Sect.  Y. — ^heat  and  vboxtable  teas. 

6437.  Beef  tea  should  not  be  made  like  common  gravy  or  broth,  but  by  a  process 
which  will  prevent  the  fat  from  mingling  with  it.  Cut  half  a  pound  of  nice  gravy  meat 
into  thin  slices,  and  lay  them  in  a  hollow  dish,  pouring  over  them  a  pint  and  a  half  ot 
boiling  water ;  cover  the  dish,  and  place  it  near  the  fire  for  half  an  hour ;  remov^e  it  into 
a  sauce-pan,  and  boil  it  for  ten  minutes  over  a  quick  fire ;  remove  the  scum  which  has 
risen  in  boiling }  let  it  'Stand  covered  for  ten  minutes  longer ;  strain  off,  and  season  it 
with  salt  only.  Beef  tea  thus  made  is  a  light  and  useful  nourishment  to  those  whose 
stomachs  are  weak  and  irritable.  It  will  serve  also  for  the  food  of  young  children ;  and 
some  persons  habitually  sick  in  a  morning  have  found  it  useful  as  a  bretdcfast. 

6438.  Veal  tea  is  made  in  the  same  way,  and  in  the  same  proportions  of  meat  and 
water  as  beef  tea.    It  is  useful  in  the  same  cases  as  those  in  which  beef  tea  is  given. 

6439.  Chicken  Tea, — Cut  into  small  pieces  a  chicken,  skin  it  veiy  carefully,  as  well 
as  any  fht  which  may  be  visible.  Boil  it  for  twenty  minutes  in  a  quart  of  water ;  pour 
the  broth  away  from  the  meat  before  it  gets  cold.  This  tea  is  ^nerally  given  in 
cases  of  debility,  after  fevers,  and  at  the  commencement  in  an  invalid  of  a  state  of  con- 
valescence. 

6440.  Extract  of  Meat. — When  the  pure  juice  of  meat  is  to  be  given  to  invalids,  it 
may  be  obtained  by  putting  a  little  lean  beef  or  mutton,  out  small,  into  a  glass  bottle, 
oorking  it  up  and  tying  a  bladder  over  the  oork ;  the  bottle  must  be  put  into  hot  water 
and  boiled  gently  for  an  hour.  On  opening  it,  a  small  quantity  of  real  gravy  may  be 
poured  away  from  the  meat. 

6441.  Balm  and  Mini  Tm#.— The  young  shoots  of  either  of  these  aromatic  plants 
make  a  pleasanter  and  more  refreshing  beverage  for  the  fever  patient  than  that  made 
from  the  dried  leaves.  Boiling  water  must  be  poured  on  the  leaves,  and  the  tea-pot  or 
vessel  containing  it  must  be  covered  over  and  set  for  an  hour  near  a  fire :  during  this 
process  of  infusion  the  aromatic  properties  of  the  leaves  will  be  given  to  the  water, 
making  it  a  safe  diluent  in  fever  cases ;  and  miTi^  tea,  of  the  fresh  leaves,  is  sometimes 
usefid  in  allaying  nausea  and  vomiting. 

6442.  Hyson  Tea. — ^A  weak  infusion  of  green  tea,  without  milk  or  sugar,  is  a  useAil 
diluent  in  fevers,  colds,  and  rheumatism. 

SXCT.  YL — BOO  NOURZBHIIBNT. 

6443.  Egg  Mulled  in  Tea  or  Coffee. — Beat  the  yolk  of  an  egg  very  well  in  a  tea  or 
coffee,  cop ;  stir  in  it  a  little  milk  or  cream ;  then  pour  in  it,  stirring  it  all  the  time,  the 
hot  coffee  or  tea,  sufficient  to  fill  the  cop.  If  the  hot  liquid  is  poured  in  too  hastily,  or 
without  stirring  it  at  the  time,  the  egg  will  curdle,  instead  9f  uniting  with  the  tea.  In- 
valids are  recommended  to  try  this  mixture  for  breakfast,  as  being  light  and  nourishing, 
without  being  heating. 

Eggt  mmf  I*  muUti  in  hot  water,  nr  im  hot  wine,  or  in  hot  ale ;  the  lame  pneantioa  being  taken  in  the  mode 
of  uniting  them  to  any  of  theee  hot  liquids  whioh  has  been  reeommended  abore. 

6444.  .in  Egg  Draught  for  a  Convalescent. — Beat  the  yolk  of  a  fresh  laid  egg,  and  mis 
with  it  a  quarter  of  a  pint  of  new  milk  previously  warmed  over  the  fire ;  add  to  this  a 
spoonful  of  capillaire,  one  also  of  rose  water,  and  a  grate  of  nutmeg. 

Sect.  YII. — fanadas. 

ti446.  Meat  Panada.-^Take  the  meat  of  a  chicken  previously  cooked,  or  the  inside 
of  a  sirloin  of  beef,  or  of  a  loin  of  mutton,  whichever  is  recommended  by  the  medical 
attendant,  mince  it  amaU,  and  pound  it  till  it  will  pass  through  a  sieve,  when  mixed 
with  broth  or  hot  water,  which  will  be,  according  to  the  state  of  the  patient,  more  or 
less  rich  and  nourishing :  unless  ordered,  no  other  seasoning  than  a  sprinkling  of  salt 
•honld  be  added.    When  the  panada  is  prepared,  it  should  be  put  in  an  earthen  ves- 
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•el,  and  placed  in  a  oool  aitnation.  A  little  of  it,  taken  out  aa  it  is  wanted,  itbonU  tm 
wanned  up  in  a  little  panaldn.  It  must  be  atirred  afl  the  time  it  is  on  the  fire,  an^ 
aerred  with  delicate  thin  sippets  of  bread. 

6446.  Bread  Panada. — Grate  a  tea-cnpfol  of  bread,  and  mix  with  it  some  beef  or  mot* 
ton  graTy,  beating  the  bread  with  a  spoon  till  perfectly  smooth.  Thei^  boil  it  tifl  it 
thickens,  stirring  it  all  the  time  it  is  boiling. 

5447.  Jnotker  lt§enpt  fer  Bread  PantOa.-^Boil  a  gla«  of  white  wim  and  tte  mmm  fwntitj  of  watar  t^ 
gether,  addloff  a  litUe  sonr  and  Iftmon  peel  to  it,  natmeg,  if  approved  of;  bat  wf^em  aia  rarely  deainbla  fa 
mvaliM.  Orate  a  capn»f  bnad  crambe,  and,  wbea  the  wine  and  water  boil,  poor  ia  the  ciumbe ;  atii  \ ' 
togedxer,  and  boil  Tery  quickly  until  the  laizture  thickens ;  take  it  off  the  fira  and  poar  it  i»to  a  I 

Bread  ptaudat  may  be  flavoorad  with  the  jaice  of  froiti,  aooh  ae  lenon  and  onMe  itt«p»  d^«. 
nlwaya  that  the  ingredient  muat  be  boiled  together,  or  they  will  not  forai  into  a  jelQr. 

SbOT.  VIII.— PUDDIMOS  fob  IlfTAU»8. 

5448.  Ught  FUmr  Pudding.^^Ttke  a  spoonful  of  fine  floor,  boil  a  tea-cnplbl  of  miDfc, 
and  mix  the  floor  rery  amoothly  with  it.  Let  it  stand  tifi  ccM,  oecaaionally  stiiriiv  it, 
to  prevent  the  floor  from  settling  at  the  bottom.  When  cold,  add  to  it  the  yolk  of  an 
egg*  well  beaten,  with  a  very  small  quantity  of  salt ;  tie  it  up  very  secorely  in  a  but- 
tered tea-cup,  or  small  pudding  basin ;  plunge  it  into  a  sauce-pan  of  boiling  water,  and 
let  it  boil  fast  for  half  an  hour.  It  should  be  just  firm  enough  to  stand  when  turned  out 
of  the  basin. 

6449.  Bread  Puddtngr.-^Pfmr  a  cup  of  boiling  milk  on  two  table-spoonfuls  of  bread 
crumbs ;  when  cold,  £ad  the  yolk  of  a  beaten  egg  to  it,  and  boil  in  a  basin  for  a  quarter 
of  an  hour  or  twenty  minutes.  Cinnamon  boiled  in  the  milk,  or  a  broised  bitter  almond, 
together  with  lemon  peel,  may  be  employed  as  flavouring  iugredlenta. 

AmW'roQt  pudding  ia  made  by  mixing  a  table-spooafal  of  it  in  cold  milk,  then  pouring  it  into  boiling  milk. 
It  mnat  then  be  allowed  to  oool,  when  the  toDc  (well  beaten)  of  an  agg  mutt  be  anted,  and  the  padding  mwtt 


be  put  into  a  baaia  and  boiled  for  tea  minuteo.    All  paddiaga  for  imalida  hanag  egga  ia  them  ahoald  be 
boiled  in  pnferanoe  to  being  baked.    Baking  ia  aappoeed  to  reader  egga  leaa  oaay  or  dlgeatimi  than  boihag. 

5450.  Tomoca.— This  yegetable  geUtin  requires  to  be  loaked  very  long  ia  water,  and  allnwaid  steeped  ia 
milk.    In  aU  other  reapecta  it  ia  prapand  like  antrw-root,  whether  in  the  form  of  podding  or  jelly. 

Sect.  IX. — ^blavc-maitoes  xkv  jblues  ros  imrALiDs. 

6451.  Ric€  Biano-mange, — Steep  a  table-spoonful  of  rice  in  half  a  pint  of  milk  for  sot- 
en  or  eight  hours.*  If  the  milk  dries  up  too  much,  more  must  be  added,  but  it  mnat  be 
no  more  than  suflicient  to  make  the  rice  soft  and  moist.  Any  flavour,  either  of  almonds, 
lemon  peel,  cinnamon,  or  nutmeg,  may  be  added.  When  the  rice  is  entirely  pulped  il 
must  be  put  into  a  moukd  until  cold,  when  it  will  turn  out. 

6452.  hvngUsM  Blanc-manfe. — ^An  ounce  of  isinglass  dissolved  in  a  pint  of  boiling 
milk,  an<r  flavoured  with  bitter  almonds,  lemon  peel,  dec.,  if  boikd  for  some  time  to- 
gether, will  form  an  agreeaUe,  nutritious  blanc-mange  for  a  coovaleacent.  When  pat 
into  a  mould  it  should  be  stirred  occasionally  until  it  begins  to  stifiea. 

545S.  Stmomy  Meat  JeJMeefor  CamomleeeenU.  —Teka  the  booea  and  griotle  ttC  a  kmekl«  of  vaal,  with  abaat 
aponndof  the  meat,  the  acng  end  of  a  neck  of  mutton,  half  an  ounce  MiaiaglaectwQ  bbdea  of  nUMie,  aBttIa 
salt,  and  a  galloa  of  water.  Boil  gently  (scumming  rexj  carefully)  for  five  houra,  or  longer,  if  not  ladooed 
to  about  a  quart.  Do  not  put  the  isinglaas  and  maoe  ia  till  the  feumming  is  done.  Strain  the  )e]ly  away  froa 
the  ingrcdienta,  and  when  cold  ramove  the  fat  from  the  aurfooe.  ▲  stiff  jtUy  is  thaa  piocarad,  wbiefa  is  ^lae 
able  if  eaun  cold )  if  warm,  milk  or  wine  amy  be  mixed  with  it. 

5454.  Another  etnewii  Meat  Jelly. — Chop  a  knuckle  of  veal  and  a  acrag  of  mutton,  ao  that  they  may  be 
placed  one  bone  on  another.  Scrape  and  abee  three  carrots  and  two  turnips,  cut  sauU  a  head  of  oeleiy,  baiter 
slightly  the  bottom  of  a  atone  jar  or  a  well-tinned  saace-pan.  Lay  ia  laven  the  maat  and  vegelaUae  allefw 
nately,  aacking  them  doeely  together.  Spriakle  orer  each  a  very  little  aalt ;  oovsr  the  jar  ekaely,  end  fed  it 
into  a  slow  oren  for  half  an  hour,  then  open  it  and  pour  in  as  much  hot  water  as  will  corer  the  iagiadieata. 
Corer  the  jar  again  oloaely,  quickea  the  oren,  and  let  it  remain  in  it  for  Htc  hours.  Strata  the  liqeor  away 
from  the  meat  aad  Tegetabies ;  when  cold,  remove  the  fat  from  the  surface,  and  the  aediment  from  the  bottom. 
The  jelly  will  then  be  ready  for  use.    It  will  not  keep  long  unless  boiled  up  again  aboot  the  seoood  day. 


5455.  Dr.  Denmaa^e  Receipt  for  Glemoeeter  /eSy.— DissolTe  one  ounce  of  isin^^laea  in  half  a  pint  or 

jwlyi' 


water ;  bruise,  aad  add  to  the  jelly,  half  an  ounce  of  nutmeg  and  half  an  oonce  orcinnamoa ;  let  all 

a  new  pipkin  until  the  isinglass  m  perfectly  dissolred ;  stnun  it  off,  and  set  it  in  a  cool  place  to  jelly ;  eat  it  in 


pieees,  add  a  bottle  otgooA  old  port,  aad  the  qiioe  before  boiled  in  it ;  sweeten  it  to  the  taste,  and  let  it  atnuasf 
until  the  jelly  be  agaia  diesolred,  whea  it  may  be  bottled  and  kapt  fiar  naa.    Half  a  wiae-glaaa  auiy  ba  takaa 
at  bedtime.    Obeerre,  the  wine  mast  not  be  simmered  in  a  sanoe-paa,  but  in  an  eaiibaa  jar,  put  into  a  slice 
pan  of  oold  water,  and  set  orer  the  Are  to  warm  gradually. 

5458.  Another  Wine  JeUf, — One  quart  of  ahenry,  ia  which  disaolre  two  ooncea  of  isiaglaas  (picked  aad  tr^ 
kea  into  saiaU  pieeea),  two  ouacee  of  white  sugar-candy  (pounded),  one  nutmeg  grated,  oae  peaayworth  of 
gum  Arabic,  finely  pounded.  Put  theae  ii^pnedieate  together  ia  an  earthen  jar,  and  the  jar  into  a  Teasel  ef  wa. 
ter,  which  must  be  suffered  to  warm  gradually.  When  the  isinglass  and  gum  Arabic  are  disaolvod,  strain  the 
whole  iato  a  basin  or  deep  dish ;  keep  it  dry  and  cobl,  and  let  the  iuTuIid  haTO  a  piece  about  the  size  of  a  aat 
meg  a  few  times  In  the  day. 

5457.  It  must  be  here  remarked  that  these  atwngtheniag  wiae  jeUiea  are  very  much  ia  disaae  ;  Waglaaa,  eat 
of  the  animal  relatiBS,  is  no  longer  regarded  as  nutritious,  and  strong  foreign  wines  are  much  mora  rarely  ad- 
miaistered  ia  uie  diibreat  stages  of  oonTaleeoence  than  they  were  a  few  yean  ago. 

'  5458.  Carrogeen,  or  Irieh  Mote  Jdly, — Wash  aad  nicely  pick  an  ounce  of  this  mosa ;  boil  it  in  a  jaat  aad  a 

hiJf  of  water  Mr  twaaty  aiinatef ;  etiaia  it|  and  pour  it  into  a  baaia  to  jelly.  For  inralida,  aad  m  ohildna 
when  weaned,  it  is  an  excellent  food,  mixed  with  warm  milk. 

I  64M.  Arroyp-root  /ettf. — ^Put  into  a  sance-pan  and  boil  together  half  a  pint  of  water  aad  one  glass  of  dieny 

or  a  taMe-spooDful  of  maady,  a  little  giatad  aatmeg,  aad  fine  sugar.  Whea  beiliag,  asix  with  them,  hf  d» 
gnee,  a  deasert-epooafal  of  arrow-root,  prationsly  rubbed  amooth  ia  a  taUe-epoonftil  of  cold  waCar ;  bod  si 
tofEother  for  three  minutea,  and  then  pour  it  iato  glassee  or  auiaU  cape.  If  the  iaralid  is  not  allowed  to  laka 
wine,  the  jelly  may  be  fiaroured  with  lemon  or  orange  juice,  or  with  the  juice  of  any  of  the  frvita  whioh  ma^ 
be  a  season I 
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MM  T§pk€a  /dl^.— Wm  «  tibJi  ipnaafal  d  Ita^  ttpite*  in  tw  «r  IkiM  wtlsn ;  Am  fat  it  Mik  te 
tnA,  water  for  At*  or  nx  hMin ;  in  th«  ium  watvr  aaiMV  it  till  it  he>n«n  «  oUar  Jally ;  aad  to  flKrow  it 
■nd  render  it  palatable,  any  of  tha  infredionte  maj  be  added  to  it  with  whiok  anrow-root  jelly  ia  flavoarad. 

5401.  FhtU  JeOUt.—Tw  the  jaiee  of  tbree  aweet  oranm  and  of  twehre  Berille  ovangee,  and  boil  it  with 
Ha  weight  of  tagar,  and  pat  it  tato  jaia  ot  nlnnae  ftii  naa.  if  required  to  Immry  Arm,  dieeolyed  JMfiii—  amy 
be  pot  into  the  qoaaCitv  reqnired  at  a  tiae  tn  nee. 

The  jolce  of  bottled  daoMona  added  to  diaiolTed  iaisglase  makea  an  afreeable  chaatfe  occaaionall/  fo 
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ON  THE  VARIOUS '^'BXTILE  FABRICS  FOR  CLOTHING  AND 

FURNITURE. 

CHAPTER  I. 

ON  DBB8S  IN  «BKXHAL  ;    SPlNNIirO  AJTD  WBATISa. 
SlOT.  I.— -OBIIBBAI*  BBICABEt 

6463.  dotking,  taken  in  iu  extended  nnae,  may  be  ooniidered  as  an  expensive,  ami,  in 
every  waj,  an  intereetinf  part  of  domesHe  economy.  Itj  the  matetiab  for  dress  we  in- 
elode  not  only  all  doih*  and  tistnee  need  fbr  male  and  female  attire,  together  with  the 
articles  made  from  leather,  from  skins,  and  from  furs,  but  also  the  ornamental  parts  of 
dress,  as  feathen,  artificial  ilowers,  and  the  multitude  of  decoratiTe  appendages  com- 
prehended under  the  term  '' jewehry.'*  Some  articles  that  enter  into  the  composition 
of  dress  are  of  great  intrinsio  value ;  while  others,  though  not  costh^  in  themselves,  are 
attended  with  a  very  considerable  expense  fh>m  the  frequency  of  change  which  the  laws 
of  ftuBhion  impose.  Since  this  expenditure  cannot  be  avoided,  it  is  a  matter  deserving 
consideration  how  it  may  be  most  economically  and  properly  regulated. 

In  this  inquiry,  attention  should  be  directed  rather  to  the  qwdity  than  to  the  price  of 
ttie  materials,  since  cheapness,  unless  resulting  from  fair  and  open  competition  in  trade, 
is  a  very  equivocal  criterion.  Eveiy  merchantable  commodity  must  yield  a  profit  to  the 
manufacturer,  to  the  wholesale  dealer,  and  to  the  retailer ;  and  in  the  regular  course 
of  trade,  no  portion  of  these  profits  can  be  abandoned  without  a  prospect  of  compensa* 
tion  in  deteriorating  the  article.  The  substitution  of  machinery  tor  manual  labour  may, 
firom  time  to  time,  occasion  a  reduction  of  the  original  cost  price,  of  whfch  the  public 
rarely  fidia  to  reap  the  benefit ;  but  this  causes  very  little  clmnge  in  the  gradation  of 
profits,  which  are  small  if  thei  demand  be  constant,  and  consideraUe  if  the  article  be 
costly  and  slow  of  sale. 

Here  it  will,  peiliaps,  be  objected  that  rules  fbr  purchasing  the  materials  for  manu- 
flietured  goods  are  now  rendered  almost  unnecessary,  by  the  changes  that  have  taken 
place  in  the  mode  of  supplying  the  principal  articles  of  fiishionable  attire.  The  tailor, 
invading  the  province  of  the  wooUen-draper,  undertakes  to  ftamish  complete  suits  by 
oontraet  at  a  stipulated  price ;  and  the  milliner,  by  a  similar  extension  of  her  original 
calling,  supplies  her  customers  with  every  novelty  of  the  season  in  a  finished  state 
Yet,  even  in  these  cases,  it  may  be  useful  to  possess  such  a  knowledge  of  the  qualities 
of  goods  as  may  enable  the  purchaser  to  discover  whether  an  inferior  article  has  been 
substituted  for  that  which  was  ordered,  or  whether  the  terms  of  the  contract  have  been 
strictly  fblfiUed.  The  same  power  of  discrimination  is  highlv  useftd  in  the  selection  <!^ 
those  fabrics  which  are  still  purchased  by  the  piece  or  yard,  and  made  up  at  home,  or 
under  the  express  direction  of  the  purchaser ;  and  it  often  happens  that  a  mere  hint,  or 
a  technical  expression  casually  uttered,  will  frustrate  many  of  those  stratagems  of  trade 
which  some  dealers  think  themselves  justified  in  practising  on  the  unwary.  In  all 
transactions  relating  either  to  the  purchase  or  disposal  of  jewelty,  in  particular,  a  cer- 
tain degree  of  skin  and  experience  is  indispensably  necessary,  and  may  be  acquired 
without  much  difBcuHy. 

6463.  //  M  foreign  to  owr  chfeet  to  enter  into  the  hieUny  of  drese  or  eotfiime,  or  to  point 
out  the  numerous  fashions  that  have  existed  among  us  of  late ;  the  prevailing  taste  of 
the  day,  in  this  respect,  is  well  understood ;  but  the  forms  of  dress  being  continualljr 
subject  to  the  arbitrary  rule  of  fashion,  are  seldom  permitted  to  be  regulated  by  indi- 
vidual feeling  of  convenience  or  utility.  There  are,  however,  some  philosophical  or 
physical  principles  established  respecting  clothing  that  are  permanent,  and  it  is  to  these 
that  we  wish  to  direct  the  reader's  attention. 

6464.  The  uetuU  temperature  of  the  My  is  about  98^ ;  and  its  warmth  is  derived  from 
the  decomposition  of  the  air  taken  in  by  respiration,  which  is  necessary  to  supply  the 
continual  loss  of  heat  we  are  liable  to.  Clothing  checks  or  prevents,  in  some  degree, 
this  loss ;  and  it  follows,  of  course,  that  the  materials  which  are  the  best  non-conductors 
form  the  warmest  clothing.  But  there  are  several  other  circumstanees  to  be  taken  into 
oonsideration  in  nudung  choice  of  tbe  materials  most  suitable  for  this  purpose.  The 
ddn,  by  its  structure,  performs  the  fiinctions  of  regulating  the  temperature ;  by  perspi- 
ration throu]^  its  pores  the  excess  of  heat  is  carried  oflT;  and  hence,  when  this  flino 
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tion  is  deranged,  and  the  insensible  penpiration  obstnieted,  fever  is  the  eeoseqneiiee 
In  addition  to  this  use,  the  pores  of  the  skin  senre  as  an  ontlet  for  getting  rid  of  mat- 
ters no  longer  necessary  in  the  animal  economj,  and  which,  if  retained,  would  prove 
injurious.  Besides  this  excretory  function,  the  slcin  has  likewise  an  absorbing  power, 
by  which  it  takes  up  matters  in  contact  with  it ;  and  we  may  also  observe  that  it  is 
Abundantly  supplied  with  minute  nerves,  which  are  the  source  of  feeling,  and  which  de- 
mand a  certain  degree  of  warmth  to  preserve  their  vital  action.  From  these  facts,  it  is 
easy  to  deduce,  that  clothing  should  be  of  sneh  a  nature  as  not  to  impede  the  neoessaiy 
escape  of  perspirable  matter,  but  to  suffer  it  to  pass  through  its  texture ;  that  it  shooU 
be  of  such  a  non-conducting  quality  as  to  confine  the  heat  generated  by  the  blood  soll^ 
ciently  to  preserve  the  activity  of  the  nervous  eystem ;  and  that,  by  its  Ughtness,  soft- 
ness, and  pliancy,  it  should  permit  the  free  motion  of  the  limbs. 

6466.  Our  arHfieial  dothing  u  chiefly  (Stained  from  four  principal  raw  materiaU,  wool, 
flax,  cotton,  and  silk.  The  fleece  of  the  sheep  was  probably  one  of  the  first  substances 
made  into  cloth ;  and  that  animal  is  supposed  to  have  come  originally  from  the  mount- 
ainous regions  of  Asia ;  flax  appears  to  have  been  indigenous  in  Egypt,  and  probably  in 
other  countries ;  the  sUk-worm  was  given  to  China ;  and  the  cotton  plant  to  India  and 
America.  Wool,  as  the  warmest  material,  is  produced  only  in  oold  countries,  wbik 
cotton,  best  calculated  for  a  tropical  climate,  is  only  there  found  native. 

Thus,  while  the  bounty  of  the  Creator  has  furnished  these  in  inexhaustible  abondanoe, 
his  wisdom  has  given  them  in  such  forms  as  to  exercise  the  indusiry  and  ingenuity  oi 
man  in  applying  them  to  useful  purposes,  and  in  such  situations  as  strongly  to  encourage 
the  intercourse  between  diflferent  nations. 

6466.  Th€  earliest  dreeeee  of  mankind  probably  consisted  of  the  skins  of  animals ;  and  it 
appears  that  these  were  employed  as  clothing  long  after  the  invention  of  the  ait  of 
weaving.  Thus,  Hercules  is  said  to  have  worn  the  skin  of  a  lion  which  he  had  slain ; 
Virgil,  when  he  describes  .£neas  as  about  to  take  bis  departure  from  Troy,  represents 
him  as  having  his  outer  vest  formed  of  a  similar  material ;  and  he  depicts  Acestes  as 
formidably  ctod  in  the  skin  of  a  Libyan  bear.  The  sacred  writings  also  contain  freqaent 
mention  of  skins  as  furnishing  some  parts  of  dress.  The  same  material  is  now  used 
by  some  of  the  uncivilized  nations  of  America ;  and,  when  prepared  by  the  art  of  the 
tanner,  skins  are  still  partially  employed  as  dress  in  various. parts  of  Europe.  But  skins 
are  liable  to  the  objection  we  have,  mentioned,  of  being  impervious  to  the  cutaneous 
exhalations,  although  this  property,  by  which  they  confine  the  heat,  renders  them  valu- 
able in  those  extreme  northern  countries  where  the  warmth  of  clothing  ib  parainounk 
to  every  other  consideration.  In  temperate  and  warmer  climates,  the  rigidity  ofslrzis, 
the  difficulty  of  cleaning  them  when  soiled,  and  other  circumstances,  ha?e  caused  Hem 
to  give  way  to  the  use  of  tissues  woven  of  threads  made  from  various  fibres,  the  supe- 
riority of  which  was  recognised  at  an  eariy  period,  and  gave  rise  to  the  arts  of  spinning 
'and  weaving. 

6467.  Woclt  upon  the  whoU,  hu  eeveral  adoantagee  over  other  materiala  for  clothing. 
From  its  filamentous  texture  and  elasticity,  it  may  be  made  into  cloths  of  great  warmth, 
yet  veiy  light.  It  is  not  so  easily  wetted  as  others ;  by  its  felting  property  it  may  be 
rendered  extremely  compact,  and  yet  may  be  woven  into  fine  stuffs  that  almost  rival  in 
thinness  those  of  cotton,  but  hjaving  more  warmth,  and  being  less  inflammable.  In  for- 
mer times,  in  Europe  generally,  woollen,  and  not  linen,  was  worn  next  the  skin ;  and 
various  opinions  have  been  entertained  with  respect  to  each  practice.  The  aigoments 
in  favour  of  flannel  are  that,  from  its  loose  texture,  it  is  a  better  non-conductor  of  heat 
than  a  more  compact  substance,  and  hence  its  wannth,  by  preventing  the  heat  of  our 
bodies  from  escaping,  and  being  thus  more  capable  of  preserving  them  in  an  equality  of 
temperature,  and  protecting  them  against  sudden  external  changes. 

Its  rough  and  uneven  surface,  (ikewise,  gives,  in  every  movement  of  the  body  in  laboor 
or  in  exeroise,  a  gentle  stimulus,  in  consequence  of  the  friction,  to  the  cutaneous  ves- 
sels and  nerves,  which  assists  their  action  and  maintains  their  functions.  From  its 
porous  texture,  it  also  absorbs  the  cutaneous  exhalations  to  a  greater  degree  than  any 
other  material  in  common  use.  On  the  other  hand,  it  ia  thought  to  be  more  debilitating 
in  wann  weather,  by  increasing  perspiration,  and  is  considered  to  be  less  cleanly  than 
linen,  by  not  requiring  change  so  often :  the  last  argument,  however,  is  nullified  bj 
changing  it  as  frequenUy.  It  is,  however,  generally  agreed  that  flannel  is  advantageoos 
if  employed  properly ;  and  the  cases  where  it  is  found  most  beneficial  are  where  tbe 
body  is  exposed  to  frequent  changes  of  temperature,  and  for  persons  advanced  ia 
years,  where  the  circulation  has  become. more  feeble,  and  is,  consequently,  naore  easily 
checked.  The  finer  the  wool,  tbe  wanner  it  is,  and  the  less  it  irritates  the  skin. 
Some,  instead  of  wearing  flannel  next  the  skin  all  the  year  round,  leave  it  ofiT  in  the 
summer ;  but,  although  Uiis  would  seem  most  conformable  to  reason,  it  is  said  that  ths 
danger  of  change  is  greater  than  tbe  inconvenience  of  continuing  its  use  in  the  short 
period  of  warm  weather  which  we  generally  have  in  our  variable  climate.  Workmen 
and  labourers,  when  engaged  in  operations  that  excite  much  perspiration,  are  parties* 
larly  benefited  bv  wearing  woollen  dresses  next  the  skin ;  and  its  efllcacy,  98  a  ore 
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•eirative  from  disease,  is  not  confined  to  cold  climates ;  for  seTeral  medical  wxiters, 
particularly  Sir  Georfi^e  BalUngal,  in  his  **  Lectares  on  Military  Surgery/*  speak  of  its 
advantages ;  and  Sir  James  Macgregor,  Captain  Murray,  and  others,  have  ibund  from 
experience  that  soldiers  and  sailors  derive  great  benefit  from  it  in  the  West  Indies  and 
other  warm  parts  of  the  world,  in  consequence  of  its  checking  the  bad  effects  of  the 
variations  of  temperature. 

Woollen  clothing  has  been  proved  to  be  extremely  serviceable  in  preserving  those 
who  are  unavoidably  exposed  to  the  action  of  malaria  and  epidemic  influences.  A  late 
writer  on  the  malaria  of  Rome  strongly  advocates  this  opinion,  and  expresses  his  con- 
viction that  the  ancient  Romans  suffered  less  from  it  chiefly  because  they  were  always 
enveloped  in  warm  woollen  dresses.  This  opinion,  he  says,  is  justified  by  the  observa- 
tion that,  since  the  period  at  which  the  ose  of  woollen  clothing  in  that  country  came 
again  into  vogue,  intermittent  fevers  have  very  sensibly  diminished  in  Rome.  Even  in 
the  warmest  weather  the  shepherds  in  the  environs  of  that  city  are  now  clothed  in  sheep 
skins. 

6468.  The  use  of  linen  far  inner  garmente  has  been  favourable  to  cleanliness,  and  hence 
it  has  become  very  general  through  modern  Europe.  It  requires  comparatively  little 
trouble  to  keep  it  clean,  and  its  whiteness  enables  us  easily  tasee  when  it  is  soiled,  while 
its  cheapness  renders  it  easy  to  be  renewed.  Linen  does  not  absorb  so  much  of  the 
perspirable  matter  as  woollen,  being  sooner  saturated,  and  consequently  leaving  the  pores 
of  the  skin  partially  dogged  up ;  on  which  account  it  ought  to  be  frequently  changed.  It 
feels  colder  to  the  skin  than  flannel ;  and  that  arises  from  the  density  of  the  fibres  of  flax, 
which  renders  it  a  good  conductor  of  heat,  consequently  robbing  us  of  a  portion  rapidly 
when  just  put  on.  From  the  experiments  of  Count  Rumford  {Phil,  Paperst  i.,  267),  it 
appears  that  linen  does  not  attract  dampness  so  readily  as  wool,  hair,  or  other  animal 
substances ;  nevertheless,  when  it  is  damp  it  is  more  prejudicial  than  these,  and  there- 
fore requires  good  airing  before  it  is  worn. 

5469.  Cotton  cloth,  though  differing  little  in  appearance  from  linen,  does  not  agree 
with  it  in  all  its  properties.  Calico,  in  its  powers  of  conducting  heat,  holding  a  middling 
rank  between  linen  and  flannel,  has  been  for  some  yeare  gradually  superseding  the  use 
of  the  former  for  shirts  and  other  garments  worn  next  the  skin ;  but  it  is  by  no  means  a 
auoeedaneum  for  flannel.  It  is  not  so  durable  as  linen,  though  its  cheapness  is  a  great 
recommendation. 

6470;  SUk,  though  warm  and  soft,  is  better  calculated  for  outer  than  for  inner  gar- 
ments, and  for  purposes  of  elegance  and  show  than  of  mere  utility.  As  a  warm  cover- 
ing, however,  it  has  some  valuable  qualities. 

6471.  Pure  excel  every  other  material  for  warmth ;  but  with  us  they  are  chiefly  used 
for  ap^arance ;  wool,  in  general,  answering  eveiy  purpose  where  great  warmth  is  re- 
quired. 

6472.  Although  it  is  proper  to  adapt  the  vformth  of  our  ciotking  to  the  season  of  the  year, 
yet  change  in  this  respect  should  be  made  with  caution.  Very  light  clothing  during  the 
summer  months  exp<»es  the  body  to  the  effects  of  thoee  sttdden  changes  of  weather 
which  we  experience  in  our  climate.  It  is  safer  to  wear  the  same  clothing  nearly  all 
the  year,  than  to  make  frequent  and  sudden  changes :  exercise,  under  too  warm  a  dress, 
occasions  violent  perspiration,  the  effects  of  which  are  often  dangerous.  It  is  remark- 
able that,  in  some  countries,  the  custom  differs  materially  from  ours  respectmg  cloth 
tng.  We  dress,  in  general,  somewhat. warmer  when  we  go  out  than  when  we  sit  in 
doors ;  the  Turks,  who  seldom  have  fires  in  their  apartments,  keep  themselves  com- 
fortable within  doors  by  using  warmer  clothing  than  when  they  go  out,  considering 
the  exercise  of  moving  about  as  a  souree  of  warmth.  The  Chinese  of  rank,  it  is 
said,  practise  the  same  mode ;  putting  on  an  additional  garment  in  the  house,  which 
they  throw  off  as  the  sun  ascends  to  the  meridian,  and  resuming  it  in  the  cold  of  the 
evening.  ^ 

The  young  and  vigorous  require  less  clothing  than  the  old  and  infirm,  and  can  better 
resist  changes  in  the  weather ;  but  it  is  said,  and  perhaps  truly,  that  young  people  take 
too  little  care  of  their  health  with  respect  to  heat  and  cold,  and  old  people  sometimes 
too  much. 

5473.  The  choice  of  colours  in  dress,  though  generally  a  itiatter  of  fashion,  or  mere 
caprice,  has  some  foundation  in  physical  principles.  Certain  colours  naturally  suit  each 
other,  or  harmonize  together.  Of  all  colours,  black  reflects  least,  and  absorbs  more  of 
the  heat  that  strikes  upon  it  than  any  other  colour,  which  warmth  it  communicates  to 
the  body ;  but,  on  the  other  hand,  it  radiates  more  than  any  other  colour,  and  of  course 
gives  out  more  of  the  heat  which  it  receives  from  the  skin,  producing  a  counteracting 
effect.  On  the  contrary,  white  is  the  least  warmed  by  the  sun,  but  is  more  e^ctual  ip 
eonfining  the  beat  of  the  body  by  its  imperfect  radiation.  The  difference  between  theia 
with  respect  to  wannth  is,  that  black  clothes  are  the  hottest  when  the  sun  is  most 
powerful,  and  white  the  warmest  when  the  sun  has  least  power ;  while  white  is  coolest 
in  summer,  and  black  the  coldest  in  winter. 

6474.  In  the  foUowifig  account  of  the  clothing  manufactures  we  shall  not  attempt  going 


183  rABBICB   POK   OLOTSINB   AITO    rCHNITDSB. 

into  ill  the  mfaiBiii  drta&s  rupeethiK  theiD,  bat  ool;  uj  irtiai  ia  »  .       .      _ 

idea  of  theiT  general  hlstor]',  and  to  point  oat  tbo  proper  diatinctiona  between  tlie  mt- 
erel  G^ca.  We  abaB  ctasa  tfaem  according  to  tbe  oatoral  aabetaocea  of  vUcbtbe; 
■re  conpoaed ;  and  we  shall  preface  our  scooniit  with  the  proeesaea  of  apinniog  aad 

SaoT.  II.— anaMiM. 

It  havepmedei 
.""liiif  ia  by  ih* 

diataffandepiDdlei  thediatsffia  MQmigDHiretlHin  aattaktbait  thaa^DMr  fixes  in  hii 
girdle,  aapportlng  it  with  hia  left  hand;  ronnd  tbe  topof  thibia  tberaaterial  to  be  apna, 
whieh,  after  being  properiT  prepared,  ia  lapped  roond,  ao  that  a  few  Qbrea  at  a  time  may 
ba  dnwn  off  ftnn  it  with  the  thnmb  and  finger  i^  tbe  rigfat  hand,  to  fonn  the  thread. 
The  apindle  ia  a  amall  piece  of  bard  wood,  made  round  and  pointed  at  one  end,  U>  whid 
the  fibres  to  be  twisted  are  attached ;  this  being  put  into  a  twirling  motion  by  theband. 
twista  these  fibrea  together  aa  fast  aa  they  are  drawn  out  by  ttie  fiogera,  in  aa  eren 
manner.  The  motioD  oftbe  spindle  is  conatantly  kept  up  by  atriking  it  aa  oftea  aa  tha 
hand  can  be  spared  from  the  operation  orgntdiDg  the  thread,  irtii^  aa  it  ia  twisted,  ia 
wound  round  the  apindle  till  it  fonns  a  ball. 

M7S,  Thia  very  atmple  mode  of  turning  the  spindle  was,  in  aome  placee,  svpeiaeded 
by  the  nee  of  a  wheel  and  band  employed  for  that  purpose,  which  forma  a  machine 
called  tha  on«-ltr<wJieA«/;  this  has  been  long  used  in  India  tot  spinning  cotton,  and  ia 
Europe  forMrinntngflaz.aottoD,  and  wool.  But  tbewbeela  lor  spinning  most  beadapt- 
ed  in  aorae  degrea  to  the  nature  of  the  materiab  operated  upon. 

MT7.  Flax,  owing  to  Uie  great  length  and  sCraigbtneaa  of  tbe  fibrea,  haa  merely  to  ta 
dnaaed  ao  aa  to  bring  Ibe  Stma  parallel  to  eadi  other,  thongh  of  diflerent  lengtba,  aad 
thus  they  are  drawn  down  by  the  fingera,  and  united  together  by  tbe  twiat  of  a  wtaaeL 
Thia  length  ot  the  fibrea  gif  ea  the  yarn  a  greater  tenacity  than  Uiat  of  cotton,  while,  al 
the  same  time,  it  is  more  difficult  to  form  them  into  a  Tery  regular  and  fine  thread,  be- 
eanse  the  fibres  tbeowelTes  hare  no  nalaral  determinate  size,  thia  depending  a  good 
deal  upon  the  proeeaaes  by  which  Ihej  are  split  or  diTided.  The  atradnroof  thefibrea, 
alao,  being  more  amooth  and  glossy,  and  having  no  entanglement,  they  reouira  to  be 
-  made  adheaive  by  moisture  or  wetting,  which  renders  Ibem  more  pliaot  and  easier  to 
twiat  together,     l^e  fibrea  of  fiax  have  much  leas  elasticity  tliaa  tboae  of  wool ;  tha 


647B.  71«  JUx  wki^  ia  turned  \tj  a  treadle  mored  by  the  foot ;  a  catgnt  ooid  goes 
from  a  groove  in  the  rim  of  thia  wheel,  and  over  tbe  pulley  of  a  spiadle  on  which  the 
thread  la  wound,  and  whi^  ia  turned  by  the  motion  of  tbe  wheel  A.  hnndle  of  flax, 
prepared,  ia  fixed  to  aa  npiight  faatened  to  the  liameof  the  wheel,  bom nhich  the  fibres 
are  drawn  by  hand  and  led  to  the  apindle,  being  regulaHy  disposed  upon  it  b;  an  appa- 
ratus called  ajkftr.  When  thia  apindle  or  bobbin  is  full  of  thread;  it  ia  taken  off  aikd  an 
empty  one  placed,  there  to  supply  its  place.  The  length  of  the  fibres  of  flax  permit 
aeveral  of  Ihem  to  be  drawn  down  together  to  aome  little  length,  which  are  afterward 
twtated  into  a  thread  by  tha  reTolntion  oTthe  sphidle. 

Wool  <bU  cotton  rmirt  a  my  iigrrmt  trMlnait  frtm  Jlax  n  tpoaung.  The  fibrea  of 
theae  materiala  m^  anort,  and  thay  muat  ba  eardeo  and  made  into  a  rdl  before  they  eaa 
ba  drawn  oat  into  a  fine  and  even  thread  fit  for  the  loon.  Most  of  the  vegetable  fiteea, 
aa  ia  and  hemp,  requite  to  be  moiatened  dnriaf  tiie  ^uoning,  to  render  them  Kon 
svpple  ;  bnt  cotton,  wool,  and  ailk  are  qiua  in  a  017  ataie. 
HTO.  Tht  ithulfer  tptmang  mud  fbr  cloth  alao  differa  materistly  from  tbit  employad 
to  spin  flax.  In  the  former  (Jg.  777)  the  spiiadle  ii 
inade  of  iron,  and  placed  borizonlally  on  tbe  end  rf  a 
wooden  frame  atanding  upon  lega.  A  wheel  ia  a^ 
ported  upon  the  aame  stand,  and  a  band  goea  over  the 
wheel  and  the  spindle,  the  revolving  motion  given  to 
the  former  being  thus  communicated  lo  the  latter.  The 
.  cardings  of  wool  are  made  into  aofl,  fleecy  roBa  of  abcad 
\  twslve  inches  long  and  three  qoaitera  of  an  incii  itiifck, 
7  and  thia  roll  or  carding  haa,  at  firat,  one  end  fixed  to  the 
'  apinto,  while  with  tia  left  hand  of  the  apinater  it  is 
drawn  out  into  a  loose,  eoarae  thtsad  called  a  rammi, 
abouttbethickneaaof  aqniU;  the  wheel  ia  turned  wiih 
fhe  right  hand  by  meau  of  a  cord  that  passes  to  the 
'  Btandle.  The  mothn  ihua  commnnieated  to  the  eaid- 
lug  twists  it  spirally ;  when  twialed,  it  ia  wound  upon  tbe  apindle ;  aaother  caidiag  ii 
attached  to  the  last,  drawn  out  and  twisted,  and  thua,  by  adding  one  roll  lo  anatber,  ii 
finmed  a  oontlnued  thread,  or  roving.    Theae  rovinga  am  aext  spun  into  wira  fit  foa  Iba 


■PINNING  AND   WSAVIVO. 

wreaver  by  the  Bame  hand-wheiBlf  and  nearly  in  the  same  manner  as  the  jardings  were 
made  into  rovings.  Worsted  is  spun  in  a  di&rent  manner,  and  more  resembling  flax- 
spinning,  from  long  wool  prepared  bv  the  wool-comber. 

6480.  Such  were  the  tjnnning'-VfheeU  tud^ettaUy  U9ed  in  this  eourUry  and  on  the  Ctmtinent 
previous  to  the  year  1764,  when,  by  a  succession  of  inventions  nnparalleled  in  the  history 
of  the  arts,  spinning  underwent  a  complete  revolntion,  and  was  eflfected  with  an  extra- 
ordinary degree  of  despatch  by  means  of  some  of  the  most  carious  and  complicated  ma- 
chinery ever  devised  by  human  ingenuity ;  in  consequence  of  which,  yarn  is  spun  with 
an  extraordinary  degree  of  regularity,  and  of  various  degrees  of  fineness  adapted  to  the 
different  tissues  for  which  they  are  destined,  from  the  ooarseat  doth  to  the  finest  cam- 
bric or  lace.  But  as  the  great  improvements  in  spinning  by  means  of  machines  origi- 
nated in  the  cotton  manu&cture,  we  shall  reserve  our  account  of  them  to  the  descrip- 
tion of  "  Cotton  Fabrics."  Nevertheless,  the  spinning-wheel  is  a  {^easing  object  in  cot* 
tage  scenery,  and  notwithstanding  the  superior  cheapness  of  machine-miuie  yam,  it  is, 
perhaps,  desirable  that  some  employment  should  be  reserved  in  a  simple  state,  which 
may  .fill  up  the  vacant  hours  of  rural  life,  and  offer  some  reward  to  humble  industiy ;  or 
which  may  be  put  into  practice  in  places  where  complicated  maehineiy  cannot  be  ob- 
tained. 

Sect.  III.— wea vino. 

5481.  WoDcn  cloth  t#  ahoayo  compostd  of.hoo  sets  of  threadt,  or,  as  the  weavers  call 
them,  yfirn,  crossing  each  other  at  right  angles.  One  set  extends  the  whole  length  of 
the  web,  or  piece  of  cloth,  and  is  called  the  warp;  the  other  set  runs  fiom  side  to  aide 
of  the  web,  or  across  the  doth,  and  is  called  the  tooof  or  weft ;  the  latter  is  not  a  suooee* 
sion  of  difierent  threads,  but  one  continued  thread  through  the  whole  piece  of  doth ;  it 
passes  alternately  under  and  over  each  thread  of  the  warp,  until  it  arrives  at  the  outside 
one,  or  edge  of  the  web ;  it  then  passes  round  the  edge,  and  returns  back  over  and  under 
fach  warp  thread  as  before,  but  so  that  it  now  goes  uiider  those  threads  which  it  went 
over  before,  thus  firmly  knitting  together  the  woven  tissue.  The  outside  yam  of  the 
warp,  round  which  the  weft  doubles,  is  called  the  sehoge  {self^edge),  and  oannot  be  un- 
ravelled without  breaking  the  Weft.    This  structure  of  doth  is  easily  seen  by  examining 

JVir.  776.    a  piece  of  linen  or  calico  with  a  magnifying  glass  0^.  778,  aX  and  may  be 

fi   II    i|^  observed  on  a  large  scale  in  matting,  which,  is  woven  of  coarse  grase,  or 
^-•fyAJK  similar  substaaces. 
°i  I   n'^r     ^^^'  ^^^^  9ome  kind  of  mtUting'  mtie  of  the  fihroiu  parte  ofplante,  as  the 

' '  (III,  stalk,  such  as  the  rushes  and  straws,  was  probably  the  first  kind  of  cloth  in- 
vented by  rude  and  undviHzed  nations ;  and  the  art  of  spinning  threads  from  fine  fibres 
wsa  probably  a  refinement  upon  this,  which  led  to  the  weaving  of  what  we,  at  the  pree- 
ent  time,  term  doth.  Some  nations  are  still  ignorant  of  the  art  of  weaving ;  for  the 
doth  made  in  Otaheite,  where  it  was  first  discovered  by  Captain  Cook,  was  made  by 
merely  cementing  vegetable  fibres  together,  and  was  very  analogous  to  our  paper ;  and 
the  Tartars  make  doth  by  merdy  felting  wool. 

6488.  When  the  mtocest  of  spinning  thrtado  from  the  delicate  and  short  fibres  which 
animals  and  vegetables  afford  was  dwcovered,  the  weaver  was  furaidied  with  a  mate- 
rial superior  to  any  fibres  in  their  simple  state,  and  the  foundation  was  laid  of  the  art  of 
producing  woven  cloth.  When,  and  by  whom,  that  discovery  was  made  is  not  known  r 
but  it  appears  to  have  happened  early  in  the  history  of  mankind.  The  cultivation  of 
flax  was  practised  by  the  andent  Egyptians,  and  it  is  recorded  that  Pharaoh  was  array- 
ed in  vestments  of  fine  Knen.  The  Hindoos  have  mado  cotton  cloth  from  time  imme- 
morial, and  Uie  Hebrews  were  also  in  possession  of  the  arts  of  weaviug,  dyeing,  and  em- 
broidery. 

6484.  Weamng  wot  introduced  into  Britain  by  the  Romans,  along  with  other  arts  of 
civilization ;  but,  from  various  causes,  so.  little  did  our  British  ancestors  profit  by  the 
example  which  had  been  thus  set,  that  for  several  ages  a  great  part  of  their  wool 
was  exported  to  the  Low  Countries,  where  weaving  had  been  successfidly  practised, 
and  brought  back  in  the  form  of  doth.  At  so  hite  a  period  as  1381,  this  art  was  so 
little  understood  in  England,  that  the  arrival  of  two  weavers  from  Brabant  is  recorded 
in  the  chronicles  among  the  importaBt  events  of  that  time.  But  it  was  the  religious 
persecution  under  the  iSike  of  ^va,  and  the  revocation  of  the  Edict  of  Nantes,  that  oc- 
casioned a  great  number  of  Flemish  weavers  to  take  refuge  and  settle  in  this  country. 

Weaving  is  performed  by  the  aid  of  a  machine  called  a  /00m,  and  the  simplest  kind,  or 
common  looms,  vary  but  little  as  to  their  general  structure,  whatever  may  be  the  nature 
of  the  fabric  they  are  intended  to  make,  the  chisf  difference  in  those  for  weaving  silk 
ir  wool  consisting  ia  the  areater  stability  and  strongth  of  the  latter^  on  aooount  of  the 

S:eater  coarseness  and  elasticity  of  the  fibres  and  the  thickness  of  the  doth  woven, 
reat  iminpovements  have  been  made  of  late  in  looms,  particularly  in  weaving  eottoas, 
muslins,  and  silks ;  nevertheless,  the  old-iashioned  coounon  loom  is  still  emi^yed,  paiv 
ticnlarly  in  Spitalfields  and  other  places,  for  weaving  plain  silks. 
6486.  The  first  operation  in  weamng  is  to  extend  the  warp  yam  in  parallel  lines.   This 
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ia  eObcted  by  means  or  a  contriTiam 
called  a  iDtiy-ntill ;  and  it  ia  then  rdled 
careliillj  round  a  tbitdi  roller  in  the  toon 
(fig.  779,  a),  called  tbe  imrp-icam,  bar- 
ing ■  weight,  c,  Buspended  from  it  u 
keep  Ibe  warp  stfetched.  Fmra  tbia 
tbe  warp,  m  a,  fonniag  the  Itnglb  of  the 
piece,  ia  atretched  to  aaother  roller  in 
Ibe  loom,  called  the  clolh-bcam,  a,  be- 
cauae  (he  cloth  is  vroand  apon  it  wben 
c<)tD[deted.  EveiT  thread  of  the  warp 
between  Ibe  two  beams  pass«3  ihmngli 
loops  In  two  seta  of  Tertical  tbreada, 
stitched  in  framea  called  kiidlei,  i  i 
and  c  I,  ^icb  are  connected  by  strings 
at  the  bottom  with  two  treadles,  p  and 
E,  to  be  pressed  up  and  down  I7  tbe 
weaver's  feet.  Tbe  use  of  these  iresd- 
ea  ia  to  aepanite  the  threadi  of  tbe 
''  warp  bj  raising  and  depressing  ea<A 
thread  alternately,  and  thus  make  waj 
for  tha  weft  to  pass  throngh,  tbe  two 
treadles  being  so  united  bj  a  rope  and  pulley  that  Lbe  deprsfision  of  one  must  cause  itie 
raising  of  the  other.  The  wefl  is  driTen  from  one  side  10  the  other  through  this  space:, 
~i    -go  caBed  the  ihed,  by  means  of  a  timldt 

_  thrown  l>oni  (he  hand.    The  shuttle,Jlr. 

—  "  a  small  box  pointed  al  both  ends, 
ilains  a  amall  bobbin  oTcane,  called 
the  quiU,  having  the  wefl  wound  on,  and 
wbicb  nins  off  (s  the  shuttle  ia  thrown.  Nosooneris  a  thread  ctf  weft  tbrown  by  tbe  mo- 
tion of  the  shuttle  than  it  is  dri»en  up  close  to  ihe  last  thread  of  weft  by  the  blow  of  a 
comb-like  apparatus  called  b  haltm  {l,j^,  779),  which  consists  of  a  long,  narrow  frame, 
with  annniberofslilpieces  of  reed,  cane,  or  wires  arranged  perpendicularly,  and  so  close 
that  every  thread  of  the  weft  paases  through  two  of  them :  tbia  batten  is  ssspended  it 
a  horiiontal  position  by  two  vertical  laths,  which  are  moreable  like  a  pendulum,  fnxii  • 
centre  of  motion  at  the  top  of  the  loom,  r.  Tha  weaver,  placed  on  lbe  seat,  n,  }^yi 
bold  of  lliis  batten,  aod,  by  pulling  it  towards  bim  forcibly,  be  strikes  the  lBr,,-i:,rowt 
tbread  of  weft  np  to  the  cloth  that  ia  forming.  When  a  certain  omnber  of  lh:eads  of 
the  weft  are  thus  thrown  by  the  shottle,  and  brought  up  close  bji  the  bT..ian  and  reed. 
BO  much  cloth  ia  made,  and  the  clotb-beam  is  turned  round  to  wind  it  up  ;  this  beam  it 
prevented  fram  going  back  by  a  ratchet  wheel  and  click  fiied  op  ihe  end.  Tliua  tbe 
operation  in  trorking  tbe  loom  for  weaving  plain  cloth  consists  'A  three  aimple  mo*o- 
ments:  1,  opening  the  thread,  or  separating  the  threads  of  t*:j  warp  alternately  to  ad- 
mit the  shuttle,  which  ia  effected  by  pressing  the  treadles  >.hat  more  the  heddles ;  ), 
throwing  the  shuttle  by  hand  lo  form  the  weft ;  3,  pullinr  ,.he  batten  and  reed  to  atrike 
home  the  well,  and  again  pushing  it  back  to  the  heddlea. 

The  flnenesa,  or,  rather,  tbe  closeness  of  texture  in  cloth  depends  upon  the  unmber 
of  laths  or  dcnit  which  the  reed  containa  within  a  given  space,  and  which,  of  conise, 
determine  the  number  of  threads  of  warp  in  the  same  s^'Sce.  The  yam  of  tbe  weft  ia 
always  aomewhat  finer  than  that  of  tbe  warp,  and  the  Dimber  of  shoots  of  it  in  agivcB 
apace  must  consequently  alwaya  exceed  the  number  if  threads  of  warp  in  a  similar 
epacej  that  Is  10  say,  a  square  inch  of  cloth  must  conuin  a  greater  number  of  Ibieads 
of  weft  than  uf  warp. 

6480.  The  perfeelitm  of  -atamig  dependt  very  muc^  upon  atretcbing  tbe  Warp  exactly 
parallel,  and,  likewise,  on  rolling  them  with  great  regularity  upon  tbe  yarn-beam.  It  is 
necessary,  also,  that  the  weaver  should  exert  the  same  force  in  every  stroke  of  the  leed 
frame,  in  order  to  make  every  pari  of  the  cloth  equally  compact. 

Previous  to  warping,  the  yarn  must  be  prepared  by  ailing  or  atarehing,  called  Jrat- 
itig,  in  order  to  cement  all  ttia  loose  fibres,  and  thus  render  it  smooth,  finn,  and  strong; 
and  lbe  weaver  auspends  hia  operation  from  time  10  lime,  in  order  to  apply  the  dress- 
ing to  his  warp.  The  weft  of  muslins  and  thin  cotton  gooda  are  generally  woven  into 
tbe  ctoth  in  a  wet  atale.  by  which  the  fibrea  of  Ihe  cotton  are  rendered  amnoth  and 
parallel,  the  effect  of  which  ia  similar  to  dreaaing  the  warp.  Tho  operations  of  hand- 
loom  weaving  are  aimple  and  aoon  learned,  but  it  requirea  much  practice  to  perfinm 
these  with  dexterity. 

The  great  demand  for  cottons  occasioned  the  power  of  water  and  of  steam  to  be  ap- 
plied to  the  working  of  looms,  which  hence  are  teiined  pmetr-iomu.  These  perfonn  Iba 
work  with  more  expedition,  economy,  and  aocuracy  than  tbe  common  band-looms,  and 
threaten,  at  no  distant  period,  the  almost  total  extindioD  of  tbat  machine,  1  cirean 


SPINNING    AND   WBAVINO. 


935 


•tance  which  has  brought  great  distress  upon  many  of  the  hand-loom  weavers.  Power- 
k>oms,  worked  without  manual  labour,  were  first  tried  by  Vaucausin,  1747 ;  but  they 
were  neglected  till  the  idea  again  occurred  to  the  Rev.  Edmund  Cartwright,  in  1784 .. 
and  it  is  remarkable  that,  at  the  time  when  he  made  the  invention,  he  was  imperfect]]! 
acquainted  with  the  mechanic  arts.  After  having  expended  between  thirty  and  forty 
thousand  pounds,  he  was  unable  to  make  his  speculation  profitable ;  and,  to  compensate 
him  in  some  degree  for  his  loss.  Parliament  granted  him  ten  thousand  pounds.  Mr. 
Montetth  was  more  successful,  and  in  1798  first  applied  the  power-loom  advantageously 
to  the  weaving  of  cottons.  Various  other  looms  of  this  kind  have  since  been  made, 
which  answer  completely  for  almost  all  the  varieties  of  cotton  fabrics,  except  delicate 
muslins.  The  steam-looms  are  chiefly  employed  in  weaving  printing  cloth  and  shirt- 
ings ;  but  they  also  weave  thicksets,  fancy  cords,  dimities,  cambrics,  and  quiltings,  to 
gether  with  silks,  worsteds,  and  fine  wooUen  or  broad-cloth. 

6487.  Plain  weaving  is  when  the  warp  and  well  intersect  each  other  in  regular  order, 
so  as  to  produce  a  uniform  surface,  as  in  plain  linen  or  calico. 

6488.  Figure-weaving  is  the  producing  of  figure*  or  paUerru  in  cloth  by  emplojring 
threads  either  of  difiTerent  colours  or  of  aifiTerent  texture  in  the  warp  or  weft.  In 
weaving,  the  threads  must  be  so  disposed  that  some  colours  will  be  concealed  and  kept 
back,  while  others  are  placed  in  front ;  and  they  must  occasionally  change  places,  so  as 
to  show  as  much  of  each  colour  or  texture  as  is  requisite  to  make  out  the  figure  or  pat- 
tern. Such  changes  of  colour  or  appearance  may  be  efl^ted  by  three  methods.  First, 
difiTerently-coloured  threads,  or  threads  of  different  sizes  and  substances,  may  be  ar- 
ranged in  the  warping,  and  require  no  change  in  the  weaving :  this  will  produce  stripes 
in  the  direction  of  the  piece ;  or  the  threads  of  the  warp  may  be  of  one  colour  and  those 
of  the  weft  of  another,  which  wiU  produce  a  shot  pattern.  Secondly,  several  shuttles 
may  contain  threads  of  different  colours  and  substances,  and  either  of  these  may  be 
used  every  time  that  a  change  of  colour  or  appearance  is  required ;  this  will  produce 
stripes  in  the  weftt  or  across  the  web.  If  this  is  combined  with  a  variously-coloured  warp, 
it  will  make  checkered  and  spotted  patterns  of  great  variety.  The  third  method  consists 
in  employing  a  number  of  heddle  leaves  instead  of  two  only,  each  heddle  having  a  cer- 
tain portion  of  the  warp  passing  through  it,  and  provided  with  a  treadle.  When  this 
treadle  is  pressed  down,  only  a  certain  portion  of  yams  which  belong  to  its  heddle  will 
t>e  drawn  up,  and  the  rest  will  be  depressed ;  consequently,  when  the  weft  is  thrown, 
all  those  yarns  which  are  drawn  up  will  appear  on  the  front  or  top  of  the  cloth  ;  but  in 
the  intervals  between  them  the  weft  must  appear  over  those  warp  threads  which  are 
depressed.  The  number  of  threads  which  are  thus  brought  up  may  be  varied  as  often 
as  the  weaver  chooses  to  press  his  foot  upon  a  different  treadle,  and  in  this  manner  the 
pattern  is  produced.  By  combining  all  these  methods  together,  the  most  complicated 
patterns  can  be  woven. 

Twesled  or  tmUed  cloih  is  a  description  of  figure-weaving  depending  upon  the  arrange- 
ment of  threads  that  compose  the  warp  and  the  weft.    These  arrangements  are  very 
numerous,  producing  so  many  varieties  of  twilled  fabrics,  comprising  satin,  bombasin, 
kerseymere,  diaper,  damask,  dtc. ;  but  it  would  be  impossible,  in  a  work  like  the  pres- 
Fig.  781.  ent,  to  convey  a  clear  idea  of  every  variety.    We  shall  confine 

ourselves,  therefore,  to  a  description  of  the  general  principle  of 
this  Idnd  of  weaving.  We  have  stated  above,  that,  on  examin- 
ing  a  piece  of  plain  cloth,  ic  will  be  seen  that  every  thread  of  the 
weft  passes  alternately  over  and  under  every  thread  of  the  warp, 
as  shdwn  in  the  wood-cut,  >i^.  781,  at  a,  where  the  little  circles 
represent  the  warp,  and  the  wavy  line  the  weft.  In  twilled  cloth 
the  case  is  difl[brent ;  instead  of  the  weft  passing  under  and  over 
each  thread  of  the  warp,  it  passes  under  one,  and  goes  over  more 
than  one,  sometimes  two,  three,  four,  or  five,  as  ft,  according  to 
the  kind  of  twill  or  pattern.  Instead,  therefore,  of  the  reticulated 
appearance  of  common  calico,  twilled  cloth  exhibits  some  of  the  threads  passing  along 
over  several  before  disappearing ;  and  e  represents  the  surface  of  such  cloth.  When 
twilM  cloth  is  composed  of  sUk,  it  is  called  satin ;  when  of  cotton,  fustian  or  jean; 
when  it  is  composed  of  woollen,  it  is  called  serge,  or  kerseymere ;  and  in  linen  it  is 
distinguished  by  various  names.  It  is  easy  to  see  how  a  great  variety  of  figures,  con- 
sisting of  sprigs,  flowers,  or  spots,  may  be  produced  by  varying  the  mode  in  which  the 
weft  intersects  the  warp  *,  and,  in  order  that  the  weaver  may  clearly  understand  the  in« 
tended  texture  of  his  piece,  all  the  threads  are  drawn  on  paper  before  h^  begins,  in  a 
manner  peculiar  to  themselves.  Cloths  may  be  twilled  on  one  side  or  on  both  sides,  as 
-shalloon ;  and  they  may  be  made,  by  varioas  dispositions  of  the  loom,  to  exhibit  the  dif- 
ferent stripes  and  figun»  Been  in  dimity,  diaper^  and  damask. 

6489.  Pile-weaving  is  that  by  which  velvets,  various  fustians,  such  as  velveteens,  cor- 
duroys, &c.,  are  formed.  In  these,  besides  the  warp  and  weft,  another  series  of  threads 
are  woven  in  and  fixed  in  loops,  which  are  afterward  cut  to  form  the  pile  of  these 
fabrics. 
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6490.  The  drauhloom  is  employed  where  the  most  intricate  figuiee  in  doth  are  nqn 
red.  These  machines  are  neeeiwarily  complicated,  though  very  complete ;  and  it  ie  bgf 
them  that  figured  and  spotted  muslins,  damask,  wliether  ^  silks  or  linen,  and  erea  ma^y 
carpets,  are  now  woven.  Those  for  damasks  are  the  most  ciuriociB»  and  their  prodo^ 
tions  have  justly  excited  the  highest  admiration.  The  most  perfect  loom  of  tiiis  kiad 
was  the  invention  of  M.  Jacquard,  a  practical  weaver  at  Lyons ;  and  the  machine  ooe« 
tinnes  to  bear  his  name.  It  has  now  supeneded  all  other  looms  for  figiune-weaving,  the 
skill  and  labour  required  being  so  much  reduced  by  it,  that  they  are  little  more  tluui  m 
required  for  plain  weaving.  It  is  lamentable  to  learn  that  this  admirable  inventtoa  did 
not  benefit  its  author,  who  experienced  the  most  bitter  annoyances  from  bis  feDow- 
artisans. 

6491.  Rihundt  are  woven  in  a  manner  analogous  to  cloth ;  but  the  looms  are  some- 
times 80  constructed  that  upward  of  fourteen  ribands  may  be.  woven  at  once. 

6492.  Siocking'tQeating  is  of  a  different  kind,  and  will  be  described  nndcr  "  Stockungs." 
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Sect.  I.^-bibtobicai.  and  obnbbal  BsaAKKs. 

6493.  The  substances  employed  for  clothing  are  so  numerous,  and  the  ways  of  pre* 
pariDg  them  so  various,  that  there  are  few  arts  in  which  more  sagacity  has  been  dis|il^ 
ed,  or  where  the  Inventive  powere  of  man  have  been  called  more  into  action.  Tbe 
sheep,  in  early  times,  supplied  clothing  to  many  nations  of  antiquity ;  but  it  would  be 
found  that  skin  with  its  wool  was  too  heavy  and  rigid,  and  that  the  latter,  when  separ- 
ated, might  be  oonverted  into  doth  thai  was  more  flexible,  and  admitted  of  being  nude 
of  various  degrees  of  wurratb. 

6494.  It  is  known  that  woollen  garments,  as  well  as  those  of  linen,  were  worn  hj  the 
ancient  Egyptians.  These  also  fonned  alivist  exidusively  the  attire  of  the  ancient 
Greeks  and  Romans,  though  but  little  is  known  oonoeming  their  naanfactore.  We 
learn,  however,  that  these  nations  bestowed  great  pains  in  improving  their  breed  of 
sheep,  and  gave  hi^  prices  for  select  animals ;  also,  that  they  made  woollen  fahriea  of 
great  fineness. 

6496.  We  have  mentiooed  that  though  England  had  been  long  foaMaa  for  its  wool,  yefc 
that  the  art  of  weaviog  it  into  cloth,  ex!bept  thai  of  the  coarsest  kind,  was  little  known 
previously  to  the  year  1931;  the  lagher  classes  had  fine  doths,  but  these  were  lAieSy 
of  foreign  manufacture. 

Little  mention  is  made  of  this  branch  of  trade  in  England  prior  to  the  reign  of  Edward 
III.,  who,  having  married  Philippa  of  Hainault,  found  means  to  bring  onrer  a  oonsidera* 
ble  number  of  woollen  manu&cturen  from  the  Low  Countries.  These  Ftemtngs  aotlled 
in  York,  Kendal,  Halifax,  Manchester,  Norwich,  and  also  in  the  west  of  Enf^nd ;  Im 
we  have  few  records  of  the  progress  of  the  manufacture  till  the  time  of  Henry  VIIL, 
when  it  had  grown  into  considerable  importance.  Another  advance  was  made  ia  oon- 
sequence  of  refugee  weavers,  who  fled  from  the  Netherlands  to  England,  to  avoid  tbe 
religious  persecutions  of  the  Duke  of  Alva.  These  Flemings  were  graciously  received 
by  Queen  Eliiabeth,  and  obtained  liberty  to  settle  at  Norwich,  Colchester,  Sandwicfa, 
and  other  places.  Notwithstanding  thii^  the  manufacture  of  cloth  made  greater  progress^ 
for  a  long  time,  among  the  nei^bouring  nations  than  aaiong  oorseltea. 

6496.  About  the  reigns  of  Edward  Vf.  and  Queen  Maiy,  Aime  kinds  of  wodlen  cloths 
began  to  be  exported  in  considerable  quantities ;  mixed  doth,  in  particular,  far  which 
the  wem  of  England  has  .ever  since  been  celebrated.  In  1770,  the  experts  of  wooQea 
fabrics  of  different  kinds  amounted  in  value  to  four  milUons  annuidlty ;  and  ia  1833, 
according  to  Mr.  M'Cullooh,  the  value  of  wooUen  goods  maoufaetared  was  tvpenty-ooe 
milUons  sterlings  of  whieh  about  six  millions  are  exported. 

6497.  The  mamuions  of  Arkwrigkt  for  the  carding  and  spinning  of  oottoa  amd  weie 
soon  modified  to  suit  the  wool  of  the  sheep,  and  produced  an  entire  revolntian  in  the 
wooUen  and  woreted  trade.  Since  that  time,  instead  of  the  haad-aplBBing,  deaeribed  ia 
Chap.  I.,  the  mechanical  powers  of  water  and  steam  have  been  an^lied  to  drive  ma- 
chinery for  that  pnrpose,  and  the  localities  of  the  wooUen  manufaoture  have  moved  into 
those  counties  where  water  and  coal  are  pleatifal ;  also  the  permisaioa  to  export,  whieh 
was  formerly  refused,  being  granted,  English  doth  and  other  wodlen  goods  find  map* 
kets  all  over  the  world.  The  improvements  made  within  twenty  yean  in  the  quality 
of  our  best  broad-detfas  are  veiy  eonsideraUe,  partly  on  aeconnt  of  superior  mac)naeiy« 
and  partly  from  tbe  several  prseesses  being  better  undenteod. 

Sect.  II.-— on  tsx  Ninnts  or  wool,  Aim  THB'TAsiotrv  xmns  or  rr. 

6498.  Wocl  %9  a  kind  of  Moft  hair  which  grows  upon  the  skins  of  several  ruminating 
animals,  particularly  sheep,  the  lama,  the  Angora  goat,  and  the  goats  of  Thibet.  The 
distinction  between  wool  and  hair  is  rather  arbitrary  than  natural,  consisting  in  the 
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giMter  or  lees  degrees  of  finenese,  softnessy  and  pliability  of  the  fibres.  When  the  fibres 
possess  these  properties  so  far  as  to  admit  of  their  being  spun  and  woven  into  a  texture 
saiiicie-iitly  pliable  to  be  used  as  an  artiole  of  dress,  thej  are  called  woo).  Both  coarse 
and  fine  fibres  are  often  found  on  the  same  animal,  one  of  which  might  be  called  hair, 
and  the  other  wool :  many  of  the  asses,  and  even  oxen,  of  this  countiy  hsTe  soft  woolly 
tufts  on  some  parts  of  their  skins ;  and  this  is  more  the  case  with  the  oxen  of  lUbet  and 
the  asses  of  Chili.  The  fleeces  of  sheep  vary  much  in  the  degree  of  fineness  in  diflfer- 
ent  parts  of  the  body. 

6499.  She€f?9  wooL,  in  its  present  stiUt,  appears  to  kane  hesn  m  a  great  measure  ike  prod- 
uct  of  cuUivaiiim ;  for  we  know  of  no  wild  animal  that  resembles  the  wool-bearing  sheep. 
The  argali,  from  which  all  the  varieties  of  sheep  are  supposed  to  be  derived,  is  covered 
with  short  hair,  at  the  bottom  of  which,  dose  to  the  skin,  there  is  a  softer  hair  or  wooL 
This  is  not  peculiar  to  the  argali :  almost  a^  quadrupeds  inhabiting  cold  climates  are 
covered  in  the  same  manner  with  a  soft  hair,  which  is  protected  by  a  coat  of  longer  and 
coarser  hair.  By  removal  to  a  temperate  climate,  or  when  placed  under  the  filtering 
care  of  man,  secured  from  the  inclemencies  of  the  weather,  and  supplied  regularly  with 
fo^,  the  coarse,  long  hair  faUs  off,  the  animal  retaining  only  the  softer  and  shorter  hair 
or  wool.  On  the  contrary,  Europeao  sheep  removed  to  tropical  climates,  and  mpch  ex* 
posed  to  the  heat,  lose  their  soft  fleecis,  which  is  succeeded  by  a  covering  of  short  hair. 

The  goat  of  Thibet,  which  produces  the  extremely  fine  wool  of  which  the  Cashmere 
shawls  are  made,  lives  near  to  the  tropics ;  hut  the  country,  firom  its  height  above  the 
sea,  is  extremely  cold.  Sheep,  in  exposed  situations  in  Europe,  often  pfrodnce  short, 
coarse  hairs  intermixed  with  the  wool,  which  fall  off  and  do  not  grow  again  when  the 
animals  are  removed  to  a  warmer  situation  and  to  a  richer  nasluve.  These  facts  are 
sufficient  to  prove  the  eflfbcts  of  cultivation  on  the  fleece ;  and,  probably,  finer  wool-bear* 
log  sheep  have  originally  become  so  by  long-continued  attention  to  those  circumstances 
which  have  been  found  by  experience  to  a&ct  the  fineness  of  the  fleece. 

It  is. probable,  however,  that  climate  and  food  alone  will  not  produce  the  finest  woo), 
although  it  assists  greatly ;  and  it  has  been  shown  that  this  is  most  completely  obtained 
by  a  careful  selection  of  such  sheep  as  produce  the  best  fleeces,  and  breeding  from  them 
for  a  iew  generations,  until  a  new  race  is  established  that  becomes  permanent.  In  this 
manner  have  been  procured  those  peculiar  breeds  that  are  now  famous  for  their  wool. 

5500.  Sheep's  wopl  may  therefore  be  considered  as  much  an  object  of  cuUivaHon  as  an» 
vegetable  product;  and  it  is  never  found  of  good  quality  except  in  those  countries  whiob 
have  been  the  seat  of  the  arts,  and  where  a  considerable  degree  of  civilization  and  re* 
finement  exists,  or  has  formerly  prevailed.  Where  the  culture  has  been  long  neglected, 
the  product  is  uniformly  found  to  be  deteriorated.  In  the  flocks  of  Barbery  and  the 
adjoining  states  may  be  traced  the  oflbpring  of  a  fine-wooUed  race  of  sheep,  degenerated 
by  utter  neglect,  in  a  climate  naturally  unfavourable  to  the  production  of  fine  wool.  In- 
Sicily  and  the  scitbeni  parts  of  Italy' the  remains  of  the  ancient  Tarentine  breed  pre- 
serve to  the  present  day  a  race  of  fine-wooUed  sheep  greatly  degenerated  by  neglect. 
In  Portugal  the  fine-wooUed  sheep  retain  more  of  their  original  purity,  though  in  a  state 
of  degeneracy.  In  Spain,  wtiere  the  growth  of  fine  wool  has  never  entirely  ceased  to- 
be  an  object  of  attention,  the  race  of  fine-wooUed  sheep  exists  in  a  high  degree  of  per«- 
fection. 

6501.  Wool,  Uke  the  hair  of  horses  and  cattle,  compUies  its  growth  in  a  year,  and  then  falls, 
off  J  to  be  succeeded  by  a  fresh  crop ;  but,  instead  of  coming  off  partially,  as  hair  does,  it 
is  shed,  if  left  to  itself,  neariy  all  at  once  at  a  particular  period,  leaving  the  animal  cov- 
ered with  a  short  coat  of  young  wool.  To  prevent  this,  and  consequently  the  )oss  of 
the  wool,  this  is  shorn  off  when  it  has  come  to  its  full  growth,  and  before  it  detaches 
itself  naturally ;  the  whole  together  constituting  what  is  caUed  a  fleeee.  The  tune  for 
sheep-shearing  is  regulated  by  the  climate  and  the  weather.  In  the  southern  parts  of 
England  it  is  generally  about  the  middle  of  June.  If  •beep  are  shorn  in  cold  weather, 
tliey  suffer  considerably.  ^  ...  ». 

The  wool  shorn  from  the  living  animal  is  called  fleece  wool,  and  is  supenor  to  that 
which  is  puUed  off  from  the  slaughtered  sheep  by  the  fellmonger,  and  which  is  termed 
tjbn  wool,  otfdt  wool:  this  is  distinguished  by  its  being  harsher,  weaker,  and  less  capa^ 
ble  of  taking  a  good  dye.  The  quantity  ^f  the  latter  in  a  country  hke  England,  where 
so  much  animal  food  is  consumed,  is  v^  considerable.  It  is  frequently  too  short  to  be 
worked  by  iteelf,  and  is  then  mixed  in  with  longer  wools.  The  process  by  which  the 
wool  is  separated  from  the  skins  hs*  a  tendency  to  make  it  hard,  and  to  destroy  or  in- 
jure its  felting  or  nulling  property;  on  which  account  short-skin  woob  are  seldom  used 
for  the  manufacture  of  cloth,  bat  more  generally  for  flannels,  serges,  and  those  kinds  oi 
goods  which  require  little  or  no  milling ;  on  this  account,  its  value  is  less  than  that  of 
fleece  wool.  The  longer  kinds  of  felt  wool  are  used  for  hosiery  yams,  or  for  hand  yarn 
.  for  the  warps  of  serges  and  other  goods  having  a  warp  of  combed  and  a  woof  of  carded 

wool. 

6602.  TTu  length  of  the  fibre  of  wool  constitutes  an  important  distinctive  character.    Sheep's 
wool  is  divided  by  manufacturers  into  two  sorts,  long  or  comiing  loool,  and  short  or  stoA* 
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Mf  iMo2;  and  these  differ  fkom  eadi  other  matarially  in  the  oaes  to  which  they  are  i^ 
pued.  It  is  osnal  to  speak  of  the  leagth  of  the  ttofU  of  wool.  By  the  staple  is  meant 
the  separate  locks  into  which  the  wool  natmrally  divides  on  the  skin,  each  lock  consist* 
ing  of  a  oertaia  nomber  of  fibres,  which,  ooUeetiTely,  are  called  the  staple. 

6508.  Long  or  combing  wool  may  vary  in  length  firom  three  to  eight  or  ten  inches ;  it 
is  prepared  on  a  comb  with  tong  steel  teeth,  woiked  either  by  band  or  by  machinery, 
which  open  the  fibres  and  arrange  them  longitodinaUy,  like  those  of  flax ;  thread  is  there- 
fore spun  from  this  wool  in  the  same  manner  as  from  flax,  bat  the  fabrics  made  of  it  are 
not  fit  to  be  sabjeoted  to  the  process  of  felting.  The  longest  kinds  of  wool  are  manu- 
factured into  worotid  or  hand  yams,  employed  in  worsted  pieces,  snch  as  wnistcoais, 
carpets,  bombaa^na,  crapes,  po|^ns,  and  the  finer  kinda  of  worsted  goods.  The  sliorter 
combing  wools  are  principaUy  used  (br  hosiery,  and  are  span  into  soft  worsted  yam. 

S60i.  8hort*9tavM  wool  is  the  only  kind  employed  for  making  doth,  henee  it  is  same- 
ttaws  called  doihmg  vool ;  it  Taries  in  length  from  three  to  four  inches ;  if  longer,  it  re- 
qoires  to  be  cot  or  i>roken  to  render  it  fit  for  carding  and  spinning  into  woollen  yam,  and 
the  sofcrnqnent  operation  of  felting.  This  wool  is  always  carded  npon  an  insirament 
wHh  fine  short  teeth,  by  which  the  fibres  are  opened  and  spread  in  every  direction.  13ie 
principal  qaalhies  rsqahned  in  ofothing  wools  are,  the  regular  fineness  of  the  hair  or  pile. 
Its  softness  and  tendency  to  f^lt,  the  soundness  of  the  staple,  and  the  whiteness  of  its 
colour. 

6605.  Tki  /mmui  of  the  fibre  of  wool  has  ever  been  considered  as  an  important  quality 
since  the  mannfiicture  of  cloth  has  been  so  much  improved.  The  degree  of  fineness 
may  be  ascertained  by  the  microscope :  the  thicknesses  hair  of  the  best  Spanish  and 
Saxon  wool  is  not  more  than  tAv^  ^^  ^^  ^^^^*  "'^  ^'  ^  ^^  finest  nntiTe  Es^^Ksh  is 
from  yHifths  to  tHt^^'  ^^^  ^^^  oompamttve  fineness  is  sufllcientJy  estiuiated  by  the 
eye  or  the  wool  sorter  or  wool  dealer,  who,  by  long  habit,  can  discern  minute  diflhrniees 
which  are  quite  imperceptible  to  common  observers,  and  scarcely  appreciable  by  the 
microscope ;  a  diflbrence  in  the  siae  of  the  fibres,  too  minute  to  be  noticed  by  persons 
not  experienced,  may  occasion  a  difibrehce  of  forty  per  cent.,  or  more,  in  the  valoe  of  Che 
wool. 

Fine  wool  was  formeriy  valued  because  a  finer  thread  could  be  spun  firom  it,  and  a 
thmner  fkbric  made  than  from  the  coarser  wools ;  but  since  recent  ia|irovements  in  ma- 
chine spinning  have  been  introduced,  it  has  been  found  practicable  to  spin  coarse  wools 
to  the  same  length  as  the  finer  wools  were  foreierly  spun  to.  Tt  is  well  known,  how- 
ever, to  cloth  manufacturers  that,  whatever  be  the  fineness  of  the  yam,  unless  the  wool 
also  be  fine,  it  is  impossible  to  make  a  fine,  compact,  and  evea  doth,  in  which  the 
thread  shall  be  covered  with  a  thick,  soft  pile ;  nor  woidd  a  thin  doth  made  from  coarse 
Wool  have  the  same  durability  or  appearance  as  one  from  fine  wool  of  equal  weight  per 
yard. 

6506.  The  finest  of  all  wools  is  that  from  the  goat  of  Thibet,  of  which  the  exquisite 
Cashmere  shawls  are  made ;  the  finest  of  European  wools  are  from  the  Spanish  Merino 
breed,  to  which  the  best  Saxon  sheep  belong.  For  coarse  goods,  indeed,  such  as  blsD- 
kets,  carpets,  and  doths  called  duffels,  rairod  with  a  hah^  pile,  a  consklerable  degree 
of  hardness  or  elastidty  of  the  fibre  is  an  advantage ;  but  m  all  the  liner  artides  of  the 
woollen  or  worsted  manufacture,  the  fineness  and  softness  are  of  great  value.  In  some 
fieeces  fVom  the  flne-woolled  sheep  of  England  there  is  sometimes  an  intermixture  of 
coarse  hairs,  which  proves  veiy  detrimental  to  the  wool.  In  the  Merino  and  Saxon 
sheep  the  fieece  is  more  regular,  whatever  be  the  degree  of  fineness,  than  on  any  of  our 
sheep. 

6607.  The  fineness  of  tht  fleece  varies  in  different  parts  cf  the  ammal.  The  finest  is  upon 
the  spine,  from  the  neck  to  within  six  inches  of  the  tail,  including  one  third  of  tiie 
breadth  of  the  back  or  saddle;  the  second  quality  covers  the  flanks,  and  extends  from 
the  thighs  to  the  shoulders ;  the  third  covers  the  neck  and  rump ;  and  the  fourth  Kea 
upon  the  lower  part  of  the  neck  and  the  breast,  down  to  the  feet,  as  also  upon  a  part  of 
the  shoidders  and  the  thighs,  to  the  bottom  of  the  hind  quarters. 

Wool  is  sorted  with  great  core  into  the  various  degrees  of  fineness,  by  persons  nmcb 
practised  in  this  process ;  and  they  generally  separate  English  fieeces  into  eight  or  tea 
sorts  in  a  single  fleece,  which  receive  difierem  names,  and  are  applicable  to  diflerenc 
fabrics. 

5608.  Th£  softness  of  fine  wod  for  cloths  is  next  in  importance  to  the  fineness  of  the 
fibre,  but  is  not  dependant  upon  it.  It  consists  in  a  peculiar  feel,  which  approaches  to 
that  of  silk  or  down,  but  in  which  the  wool  of  European  sheep  is  inferior  to  that  of  Esst- 
era  Asia,  or  to  the  wool  of  the  vicuna  or  lama  of  Pera  and  Chili. 

The  softness  of  the  Indian  wool  is  far  superior  to  that  «f  the  very  softest  of  the  ite 
rino  fieeces ;  and  yarn  from  Indian  wool  fetches  a  much  M|^er  price,  sometimes  eves 
three  guineas  per  pound,  not  on  account  of  the  superior  fineness  of  the  thread,  but  for 
tihe  softness  of  the  wool.  In  European  wools  there  are  difierent  degrees  of  this  prop- 
•rtf,  even  where  the  fibre  is  eqnafiy  fine.  In  our  English  wools,  a  shnilar  difiervnce 
«irirt«  between  the  wod  of  one  district  and  that  of  another,  and  which  is  imparted  u 
the  doths  made  from  each. 
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6B09.  ^e  Nothing  ^§0€i  dtfenUng  cAt^  wfcnike  f^cmtim"  hrud  of  iheep,  and  less  upon 
soil  and  climate,  nay  be  grown,  by  care  and  BtteiitJoii»  in  every  coontry  wLitre  sheep 
will  subsist  and  thrive ;  but  it  is  difibrent  with  the  long  combing  wool :  to  grow  this  in 
perfection,  rich  psstnres  seem  requisite,  and  these  cannot  be  obtained  nnder  a  parching 
sun,  in  tropical  cHibates,  nor  could  the  animal  exist  clothed  with  a  heavy  fleece.  Under 
such  circumstances,  the  long-woolled  sheep  become  feverish  and  diseased,  and  only  re- 
cover by  casting,  the  fleece,  which  is  replaced  by  a  coat  of  short  hair.  The  luxuriant 
pastures  in  England,  particularly  in  Lincolnshire  and  Leicestershire,  and  in  the  opposite 
coast  of  Flanders,  seem  more  favourable  to  the  growth  of  long  wool  for  combing  than 
any  other  countries,  and  the  wool  of  these  places  is  highly  priaiBd  for  the  worsted  man- 
ufacture. 

5610.  Lamb's  wool  is  generally  softer  than  that  of  the  sheep  of  the  same  flock ;  aad 
as  it  has  the  felting  quality  in  a  high  degree,  is  much  used  in  the  hat  manufacture.  The 
wool  of  dead  lamb  skins,  called  skin-lamb's  wool,  possesses  less  of  the  felting  property, 
and  is  employed  for  flaanels  and  lamb's  wool  hosiery.  In  the  northern  parts  of  Europe 
the  lambs  of  some  of  the  breeds  of  sheep  possess  a  fleece  so  delicately  soft,  that  it  con- 
stitutes a  most  valuable  fur,  being  dressed  on  the  skin,  and  used  as  a  costly  article  oi 
attire,  especially  for  morning  gowns,  among  wealthy  Russians. 

6511.  The  nattaral  colour  t/wod  is  white,  gray,  or  brownish  Mack.  It  is  probable  that 
all  sheep*s  wool  was  at  first  of  a  dark  colour,  and  previously  to  the  invention  of  dyeing, 
coloured  wool  would  have  a  preference  to  white ;  but  after  the  discovery  of  a  methc^ 
of  communicating  beautiful  oohMirs  to  the  fleece,  vrhite  wool  would  be  preferred  as  the 
most  favourable  for  reoeiving  bright  odoQis,  and  those  sheep  which  had  white  fleeces 
would  be  seleeted  to  breed  finom.  Dark  brown  or  black  wooUed  sheef  are  not  uncom- 
mon in  many  parts  of  £!urope,  and  coaxae  ciotiis  are  made  of  their  wool  in  its  natural 
colour. 

6612.  WM,  in  ike  eUte  inwfdek-Uie  Ukenfrmn  the  eheep^  is  always  mixed  with  a  great 
deal  of  dirt  and  foulness  oi  diflbrent  kinds,  and,  in  partioular,  is  strongly  imbued  with  a 
natural  grease,  which  requires  to  be  removed.  This  is  eflfected  by  the  wool  comber,  by 
means  of  washing  and  combing;  after  which  the  wool  becomes  soft,  elean,  and  springy, 
and  is  brought  into  the  state  adapted  for  the  maicing'  of  worsted  and  the  manufacture  of 
woollen  stuffs.  » 

66  Id.  The  greaee  or  foUt  ef  thefleee*  is  an  oily,  or,  rather,  a  soapy  substance  secreted 
by  the  animal.  It  is  found  to  consist  of  animfti  oil  combined  with  a  little  potash,  form- 
ing of  itsdf  a  kind  of  soap ;  hence  it  serves  to  fiieilitate  the  scouring  of  wool  by  water 
alone.  It  is  roost  abundant  in  those  breeds  that  have  the  softest  fleeces,  as  the  Merino ; 
and  while  the  annnal  is  living;  it  serves  to  keep  the  wool  in  a  sound  staite,  and  improves 
its  soflnesa.;  but,  although  so  beneflcial  to  the  wool  while  growing,  it  becomes  injurious 
to  it  after  it  is  shorn,  and  should  be  removed  as  soon  as  possible ;  otherwise  it  will  pro- 
duce a  fermentation,  and  i«nder  the  wool  hard  and  brittle,  partlcalar^  in  hot  weather. 
Sometimes  the  fleece  is  washed  with  cold  water  on  the  animals  bol^  shearing ;  but- 
when  it  is  thick,  as  in  the  Merino  breed,  it  is  washed  after  it  is  shorn,  either  with  hot 
or  c^d  water,  the  former  being  most  efl^tual.  Wool  loses  in  weight  by  this  process 
from  thirty  to  Ibrty-fivo  per  cent.  A  copioos  supply  of  the  yoUt  is  necessary  to  the 
healthy  condition  of  the  fleece,  and  in  some  flocks  it  is  nearly  equal  in  weight  to  the 

wool. 

6614.  Tlie  pntetiee  ofgremeing  the  eheep  with  a  mixtm  of  tar  and  batter,  practised  in 
Scotland  and  the  north  of  EngSmd,  to  preserve  them  firom  the  eflfbots  of  moisture  and 
the  iaclemeney  of  the  weather*  bas  been  supposed  to  be  injurioue  to  the  wool ;  but  Mr. 
Bake  well  has  shown  that,  when  the  proportion  of  tar  is  not  too  groat,  the  wool  is  greatly 
improved  by  this  process,  as  the  ongvent  preserves  the  wool  in  a  soft  state  during  the 
heats  of  summer,  besides  delbndingtho  animals  from  insects  and  cutaneous  diseases. 

6616.  The  Umg-^weolUd  eheep  af  Bnglesti  are  of  fl)UT  breeds :  the  Dishley,  or  new  Lei- 
cestershixe ;  the  Llncolnshiie ;  that  of  Teeswater,  and  of  Dartmoor.  The  Lincolnshhre 
and  Leicester  breeds  produce  the  tongest  staple,  being  often  a  foot  itf  tongth.  The 
average  weight  of  their  fleeoee  is  fh>m  eight  to  ten  pounds.  For  the  general  purposes 
of  the  worsted  manulbeturer  their  wool  is  unequalled. 

6616.  Our  short'WMfUed  eheep  are  principally  the  Dorsetshire,  Herefordshire,  and  South- 
down. The  sheep  pastured  on  the  Cheviot  HiNs,  in  Oomberland,  though  not  of  the 
finest-^oolled  English  breed,  yield  fleeces  of  great  softness. 

6617.  /t  is  a  remarkable  fact,  stated  by  several  persons  who  have  written  lately  on 
our  manufactures,  that  ailheugh  Britain  woe  long  famotie  for  iie  wool,  which  was  formeriy 
considered  as  the  staple  article  of  British  exports,  yet  at  present  the  native  wool  of  this 
coontry  is  deemed  by  our  manufacturers  to  be  unfit  for  making  superfine  cloth,  and  is 
not,  in  fact,  used  here  for^bis  purpose,  all  our  superfine  cloths  being  made  with  foreign 
wool.  P^ior  to  18S4,  some  good  English  broad-cloths  were  made  of  wool  from  Sussex, 
Norfolk,  Sufifblk,  and  Hampshire ;  but  it  is  said  that  since  that  time  our  wool  has  dete- 
riorated somewhat  in  its  quality,  and  Saxon  wool  chiefly  Is  employed.  The  great  fault 
of  Englieh  wool  for  cloths  is  the  length  of  the  staple  as  well  as  the  coarseness 
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6018.  The  foUowing  table  exhibits  the  rarious  breeds  of  sheep  in  this  country,  viH 
the  quality  and  qaantity  of  wool  produced  by  each : 


D»^ 

Hona. 

Ooioiv. 

^oditrof  HmWooI. 

We«bt<rf] 

LU. 

Diahlej 

■    '> 

Lincoln 
1  TeeswatOT  • 

•    - 

No  hom*k 

White  fbee*  aod  le^ft 

CombiBg,  or  long  irooL 

'  Dartmoor    • 

-       .) 

f     » 

Horned. 

Ditto. 

Ditto. 

6 

Danot 

Small  homah 

Dittos 

Carding,  or  fisfc  shon  ) 
wool.               \ 

3| 

Herefofd     • 

No  home. 

Ditto. 

Tory  fine  short  wqoL 

S 

Sonthdown' 

Ditto. 

Gray  fines  and  lep. 

DittOir 

H 

Norfolk 

Lane  honw. 
Ditto. 

Black  faces  and  legs* 

Fine  shoct  wooK 

9 

Heath - 

Ditto. 

Coarse  long  wool. 

? 

Hardwick 

No  horns. 

Speckled  faces. 

Short  wool. 

CbeTiot 

DittOk 

White  &ees  and  Isgai 

Fine  ahoit  wooL 

S 

Don-faoad 

Ditto. 

Don  faces  and  legs. 

Ditto. 

'^ 

Shetland     • 

Ditto. 

Cdoon  Tariovs. 

Fine  cottony  wool. 

l| 

Romney  Manh 

Ditto, 
r Males  homed,) 

White  faces  and  legs. 

Loog  wooL 

^      s 

;  Spanish,  or  Mermo     • 

)  Females  soBie«  f 
)  times  without  ( 

Ditto. 

Shoit  wool,  very  fine. 

H 

1 

f        horns.         ; 

■ 

6519.  Spanuh  Wool. — ^The  finest  weeded  sheep  in  Earope,  the  Spanish  Merino,  may 
be  traced  to  the  Tarentine  sheep^  iatrodaced  by  the  Romans  into  Spain.  This  taeed  is 
said  to  have  come  originally  from  Asia,  wheve,  in  the  ancient  seats  of  lozviy,  the  at- 
most  pains  had  been  bestowed  upon  these  animals.  In  the  Middle  Ages,  so  ftr.back  as 
1243,  Spain  was  celebrated  for  its  fine  woollen  cloth,  with  which  it  supplied  the  Itahan 
states.  The  males  of  the  Merino  sheep  have  faernsr  and  the  females  are  without  them. 
They  are  covered  by  a  great  thickness  of  wool,  and  appear  almost  enveloped  in  itr 
scarcely  giving  way  to  the  pressure  of  tho  hands.  .  The  number  of  these  sheep  in  Spain 
is  estimated  to  be  about  5,000,000,  and  they  belong  to  various  wealthy  proprietors ;  jet 
they  are  united  together  into  one  great  flock,  called  the  Mtstdr  which  travels  over  the 
kingdom  under  the  guidance  of  certain  persons  appoin^^  take  care  of  it,  feeding  upoa 
various  commons  or  uncultivated  lands,  passing  the  summer  in  the  moantaiaons  dis- 
tricts, and  the  winter  in  the  plains.  This  breed  was  tried  in  England  by  George  III., 
but  has  not  succeeded  to  the  extent  expected,  although  it  has,  ia  many  instances,  im- 
proved the  English  breed  of  short  wool  sheep.  Formedy  all  our  finest  wool  came  from 
Spain ;  but  Spanish  wool  is  now  almost  entirely  superseded  by  the  Saxon  and  Aostra* 
lian.    The  Spanish  flocks  have  sufiered  mndi  in  consequence  of  the  war. 

6520.  ^axom  wool,  now  so  much  employed  in  this  country,  owes  its  great  improve- 
ment to  the  late  King  of  Saxony  when  elector ;  on  account  of  the  superiority  of  thn 
Spanish  Merino  sheep,  he  introduced  them  into  his  dominions,  where  they  seemed  to 
succeed  even  better  than  in  Spain.  Previoudy  to  1800,  our  average  ananal  imports  of 
wool  did  not  much  exceed  3,000,000  lbs.,  mostly  brought  from  Spain ;  but  snch  has  been 
the  increase  of  the  Merino  breed  by  the  Saxon  wool  growers,  that  the  annaal  importa- 
tion of  wool  from  Saxony  amounts  to  above  26,000,000  lbs. 

This  fact  has  excited  the  emulation  of  the  states  contiguous  to  Saxony ;  and  the  in- 
habitants of  Silesia,  Bohemia,  and  Austria  have  improved  their  flocks  by  the  Merino. 

Saxon  wool  is  usually  four  or  five  inches  long,  but,  firom  its  tenderness,  it  admits  of 
being  easily  broken  down  by  carding  to  the  proper  shortness  for  dothing  and  falling, 
which  is  from  two  to  three  Inches,  and  is  by  much  preferable  for  making  fine  taioid- 
cloths,  kerseymeres,  pelisse  cloths,  shawls,  and  such  &brics  as  require  fine  yarn. 

5621.  Shetland  WooL — ^A  breed  of  sheep  exists  in  the  Shetland  Isles,  remarkable  for 
the  fineness  of  its  wool.  The  sheep  are  smafl,  and  mostly  without  horns :  tliey  are 
suffered  te  run  wild,  and  are  not  even  sheltered  in  winter.  In  the  sunmier  they  are 
confined  to  the  hills,  but  after  the  crops  are  removed  they  are  allowed  to  range  over 
the  country ;  and  when  the  ground  is  covered  with  snow,  the  animals  come  down  to 
the  shores,  and  feed  upon  sea-weeds.  For  fineness  and  softness  tho  Shetland  rivals 
even  the  Spanish  wool,  while,  being  at  the  same  time  of  longer  staple,  it  is  emphiyed 
for  the  best  worsted  manufactures,  as  stuffs,  the  finest  stockings,  &c.  The  fleece  at- 
tached to  the  skin  is  occasionally  emt^oyed  as  an  excellent  fur.  This  peculiar  breed  b 
called  beaver  sheep.  The  colour  of  the  wool  is  various,  white,  grey,  brown,  and  black ; 
hot  the  quantity  of  this  wool  is  not  considerable.  Some  of  the  same  breed  occnrs  ia  a 
few  places  in  the  Highlands. 

5522.  Australian  Wool.—A  new  locality  for  fine  wool  haa  been  found  in  Australia. 
The  Spanish  Merino  sheep  were  carried  to  New  South  Wales  and  Van  Diemen's  Land, 
where  the  climate  appears  peculiarly  well  suited  to  them :  they  are  multiplying  pro- 
digiously ;  the  wool  is  of  the  first  quality,  and  these  coimtries  promise,  at  no  very  dia- 
fiant  period,  to  be  the  principal  wool-growing  places  in  the  world.  Already  our  impo(rtB 
tVom  Australia  exceed  4,000,000  lbs.  per  annum.    It  is  said  that  no  wool  spins  so  weE 
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•A  ooBsequence  of  the  leagth  of  its  staple  and  its  softness ;  it  is  also  better  for  combing 
imposes  than  any  other  description,  and  is,  at  present,  altogether  consumed  in  tiic  finest 
worsted  goods ;  most  of  those  beantifol  and  soft  woollen  fabrics  which  go  by  the  name 
of  Indianas,  Merinoes,  and  ChalliSi  and  which  make  such  display  in  the  shops  of  our 
habev^uhers,  are  manufactored  from  this  fine  Australian  wool 

SbCT.  III. — ^MANIWAOTUBB  OV  CLOTHS  AMD  OTHBB  WOOLLSK  FABBICS. 

5§23.  The  t&rm  doth,  m  iu  general  eetue,  indndes  all  kinds  of  stuA  woven  or  manu- 
factured on  the  loom^  whether  their  threads  be  of  wool,  hemp,  flax,  or  cotton,  or  any 
other  material;  but  it  is  more  peculiarly  applied  to  those  which  are  made  of  woollen 
threads.  These  differ  in  appearance  considerably  from  cotton  cloth.  In  the  latter,  the 
ibieads  are  distinctly  visible ;  but  in  a  piece  of  new  woollen  doth  they  are  completely 
concealed  by  what  is  termed  the  nap,  or  pUe,  of  the  cloth,  and  it  is  only  after  the  nap  is 
worn  off  that  they  are  diseemed,  when  the  cloth  is  said  to  be  threadbare, 

6^84.  Tfte  mamifachire  of  cloth  requiree,  a»  im  hate  elated,  du  ehort  or  carding  wool,  the 
elasticity  and  ^ontractili^  of  which  render  the  ckMh  susceptible  of  the  peculiar  treat- 
ment of  the  fulling,  felting,  and  teaselling  operations,  to  raise  and  regulate  the  nap;  oi 
fiile ;  and  the  <iaalit2es  which  distingnish  cloth  from  all  other  manufactures,  and  which 
reader  it  pecuUarly  suitable  for  elegance  and  warmth  in  the  clothes  made  of  it,  are  the 
compactness  and  density  it  acquires  from  falling.  Cloths  are  either  superfine,  second, 
or  coarse. 

5625.  A  deecription  of  the  mode  of  making  euperjme'do^  may  serve  for  the  whole,  that 
of  the  inferior  sorts  di&ring  little,  except  in  the  coarse  and  less  delicate  modes  of  per- 
ibnning  the  same  operations. 

5526.  Thefa-et  ojHration  ie  to  clean  the  toool  thoroughly.  For  this  purpose,  being  taken 
out  of  the  bale,  it  is  first  picked,  to  dear  it  firom  the  pitch  which  adheres  to  it,  and  from 
other  extraaeeos  substances.  It  is  then  scoured,  by  boiling  it  in  three  parts  water  and 
one  of  urine,  from  which  it  is  afterward  taken  out  and  rins^  in  running  water ;  or  it  is 
soaked  in  urine,  and  rinsed  frequenter  with  clean  water :  it  is  then  fit  to  be  committed 
to  the  dye-house.  After  dyeing,  it  is  again  washed  and  dried,  and  then  beaten  with 
rods,  40  free  it  firom  the  loose  dye-stuff;  but  this  operation  is  now  ^nerally  peiformed 
by  a  wool-mill,  or,  as  it  is  called,  a  wttfy,  whicb^by  means  of  revolving  spikes,  opens  up 
and  dears  from  sandy  and  other  loose  imparities  the  matted  fleeces  supplied  by  tho 
wool  stapler. 

6527.  The  wool,  ihue  prepared,  ie  now  ovread  hoee  on  a  floor,  and  olioe  oil,  in  the  pro- 
portion of  three  pounds  to  twenty  pounuiB  of  wool,  evenly  sprinkled  over  it,  and  beat 
into  it  with  veiy  heavy  rods,  to  facilitate  the  ftiture  carding  operation.  But  previously 
to  the  proper  cuding,  it  is  carried  to  the  scribbling  engine. 

Scribbling  is  merely  a  loose  species  of  carding  the  oiled  wool.  The  scribbling  engine 
is  a  machine  composed  of  several  wooden  cylinders  of  various  sizes,  covered  with  teeth 
or  wire  of  diflfbreat  degrees  of  fineness,  and  beat  and  hooked  in  opposite  directions. 
These  are  combined  in  a  strong  wooden  frame,  and  so  fitted  as  just  to  touch  and  work 
against  each  other,  as  they  swiftly  revolve  on  being  set  in  motion  by  a  common  handle, 
adapted  to  be  turned  either  by  men's  labour,  or  any  sort  of  mill-work.  By  passing 
through  this  engine,  the  locks  of  wool,  which  before  were  dose  and  matted  together, 
are  drawn  out,  the  fibres  are  separated,  and  they  are  formed  into  light  flakes,  called  lap. 

5528.  The  carding  engine  receives  this  lap,  works  it  over  again,  and  delivers  it  in  a 
narrow  band,  or  eliver,  whioh  is  preparatoiy  to  the  spinning.  Carding  opens  up  and 
separates  completdy  the  woolly  filaments,  and  renders  the  fleece  lighter,  more  homo- 
geneous ;  it  also  occasionally  disentangles  the  connexions  of  the  fibres,  and  causes  the 
broken  filanaents  to  cross  each  other  in  every  possible  direction.  By  this  the  texture 
of  the  wool  is  rendered  more  downy,  and  the  filaments  made  more  elastic,  and  disposed 
to  lay  hold  of  each  other,  and  thus  put  into  a  condition  more  favourable  for  the  fulling 
process.  Beibre  the  invention  of  machines  for  carding,  to  produce  the  roll,  or  sh'ver,  this 
process  was  performed  by  hand-cards,  which  were  mentioned  in  the  description  of  spin- 
ning wool ;  but  it  is  now  done  much  better  by  the  machine. 

5529.  The  eardvnge  are  next  taken,  tm  the  form  of  lirhi  and  deUeaie  round  rolls,  to  the 
ehMnng  or  roving  nuekine,  by  which  the  separate  lengths  delivered  by  the  carding  engine 
are  ioined  together  by  chUdren,  called  piecenere,  and  drawn  out  in  a  continuous  spongy 
cord  to  six  times  their  former  length,  giving  them,  at  the  same  time,  a  slight  twist  tc 
maintain  their  cohesioa  and  uniformity,  thus  forming  what  is  called  a  elubbing  or  roving, 
which  is,  in  fact,  a  very  loose  soft  thread,  that  is  afterward  to  be  completed  and  made 
into  yam  by  spinning.  This  latter  operation,  now  performed  so  expeditiously  by  ma- 
chineiy,  which  only  requires  the  attendance  of  boys,  was  formerly  done  by  hand  on  a 
spinning- wheelf  as  we  have  mentioned.  Of  course,  various  ingenious  contrivances  are 
necessary  to  prevent  so  tender  a  substance  as  wool  cardings  to  draw  out  without  break 
ing.    Rovings  for  warp  yam  must  be  more  twisted  than  for  weft. 

5530.  The  wool  ehMng  or  rooinge  are  now  epun  into  woollen  yam  of  the  requisite  fine- 
either  by  the  spinning-jenny  or  the  mule,  machines  more  particularly  noticed  in 
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onr  descri^on  of  the  CottoD  HMtaftcj^re,  Oliap.  lY.,  Sect,  ill.,  for  which  they 
first  invented.  In  the  structure  and  necbsnlcal  preperties  of  itt  filaments,  shoit  m 
carding  wool  resemhlee  coltoa  very  eloaely,  aod  Ihciefore  it  may  be  apua  by  Biachiaeiy 
nearly  similar. 

The  asperities  on  the  surface  of  the  filaments  render  the  spinning  of  wool  diSciilt 
This  is  in  a  great  measure  removed  by  besmearing  it  with  oil,  by  which  the  inequalities 
are  fiUed  up,  or  at  least  the  asperities  beoome  less  sensible.  When  the  wool  is  made 
into  cloth,  it  is  neeessary  to  remove  tite  oil,  which  is  done  by  the  proccas  of  fulling. 

For  the  weaving  of  doth,  see  "  Weaving,"  Chap.  I.,  Sect.  III.  From  the  sknilarjty 
of  the  materials,  the  weaving  of  woollen  etoth  is  not  very  different  frara  that  of  cattoa. 
We  may  just  observe  that  what  is  termed  the  list  of  cloth,  which  is  a  strip  of  dififereac 
colour  at  the  edge^  consists  of  a  few  stronger  threads  than  the  rest,  to  zfford  a  firm  bold 
for  the  hooks  in  tentering,  to  be  described. 

In  the  state  in  which  the  cloth  is  woven,  the  fabric  would  be  too  opesr  and  the  thieadr 
too  apparent,  to  suit  with  the  taste  of  the  time,  or  to  be  as  soft  and  oomfortafale  as  is  re- 

3 aired  for  dress.    To  reader  it  more  compact,  and  to  improva  its  appearance,  it  goes 
irough  the  next  process. 

6631.  It  u  the  mUling  ^nd  fuUing  that  give  to  cloth  that  oompaelneaa  and  densiCy 
which  distinguish  it  from  all  other  woollen  fabrics.  By  this  operation^  a  doth  «f  fatty 
yards  long  and  one  hundred  inches  wide  is  so  shrunk  up,  and  consequently  thictaied, 
as  to  be  reduced  to  thirty  yards  long  and  sixty  inches  wide,  which  renders  it  of  the 
proper  substance  and  thidcness  of  common  superfine  olotfa.  The  cloth  to  be  milled  is 
first  cleared,  by  scouring,  from  the  oil  with  which  it  was  imbued  for  the  cantiag ;  sad 
as  fullers'  earth  is  used,  this  operation  js  termed  fulling.  PrsTioasly  la  the  mOtisg,  a 
liquor  is  sprinkled  on  it,  made  of  fine  soap  disaolved  la  water,  and  it  is  then  laid  ia  the 
null-trough,  where  it  is  pounded  or  stamped  on  by  heavy  flat  wooden  hanuaers  moved 
by  wheel-work.  The  property  of  being  rendered  thicker  by  compraaaioa  is  peealiar  ts 
woollen  substances ;  if  fabrics  of  silk  or  cotton  were  sabjected  to  the  same  pnMsees,  they 
would  not,  in  any  length  of  time,  be  rendered  tfaid^er  or  more  compact  by  it. 

This  property  depeids  upon  the  peculiar  structure  of  the  fibres  of  wool.   These,  wbea 

fir  78t.  ^>^^^  through  a  microscope  of  great  power,  appear  like  a  number  of  nags  in* 

^  serted  into  one  another  {fig.  782),  the  edges  of  a  longitudinal  section  being  aer- 

J^  rated  or  marked  like  a  saw.    By  this  peculiar  structure  ef  the  fibres,  ihey  are 

J^  disposed  to  move  in  one  direction  more  easily  than  in  another ;  and  during  the  vi<^> 
iy  lent  agitation  which  the  cloth  undergoes  in  the  miH-trongh,  being  at  every  stroke 
ff  of  the  mill-hammer  strongly  impelled  together,  they  are  driven  into  the  doseat 
■^  possible  contact,  and  at  length  hook  into  each  other,  drawing  oloser  and  eioaer 
as  the  process  continues,  till  they  become  thus  firmly  and  inextricably  united :  thus  eacb 
thread,  both  of  the  warp  and  the  woof,  being  ao  joined  and  compacted  with  those  that 
are  contiguous  to  it,  the  whole  is  formed  into  a  dense  substance,  that  is  not  liable,  like 
^other  fabrics,  when  cut  with  shears,  to  unravel  and  become  ragged  at  the  edges.  U  ia 
supposed  by  some  that  this  property,  called  felting,  which  is  best  seen  in  hat  making; 
gave  rise  to  the  earliest  kind  of  woollen  cloth,  before  spinning  and  weaving  were  ia* 
vented ;  since  the  disposition  of  wool  to  mat  together  and  unite  into  a  veiy  oompaet 
body  could  act  escape  notice.  The  Tartar  tribes  at  this  day  make  a  deth^  or  lelt,  for  their 
tents,  merely  by  spreading  out  the  wool  on  the  groaad  and  canaing  it  to  felt  together  by 
treading  it  with  warm  water,  and  beating  it ;  and  very  lately  this  process  of  making 
doth  by  felting  only  has  been  revived  in  this  cmmtry,  anid  very  thick  woollen  fabrics,  for 
various  purposes,  are  made  without  spinning  and  weaving,  and  by  Mting  only. 

This  process  is  essential  to  the  beauty  and  strength  of  woollen  doth,  uid  il  is  observ- 
ed that  the  softer  wools  felt  in  much  less  time  than  the  harder,  and  form  a  doser  pile  en 
the  surface  of  the  cloth,  on  which  account  it  is  a  common  practice  to  mix  a  oertain  quan- 
tity of  soft  wool  with  the  hard,  to  enable  the  former  to  Idt  with  more  iadlity.  The  daf- 
ticity  of  the  filaments  has  also  a  considerable  effect  in  promoting  the  felting,  aa  it  caases 
them  to  curl.  The  furs  of  the  hare,  the  rabbit,  and  the  beaver,  being  natwalty  straight, 
cannot  be  employed  alone  for  felting  till  tbey  have  acquired  a  curling  texture  at  their 
points,  by  the  application  of  nitrate  of  mercury.  It  is  scarcely  neoesaaiy  to  mention  that, 
as  the  cloth  shrinks  so  much  ia  the  fulling  mill,  it  must  first  be  wovm  ao  moeh  wider, 
to  allow  of  this  shrinkage. 

6532.  Cloth  thutmiUed  to  Us  proper  tkkhieM9nmHmxtb€,tcomUyMitkemnwal^^ 

it  is  perfectly  free  from  the  soap ;  and  in  this  process  a  preparation  of  foUera'  earth  aad 
bollock's  gall  is  found  very  serviceable,  rendering  the  cloth,  at  the  same  time,  aoft  and 
mellow.    It  is  then  stretched  on  the  tenter  frame,  and  left  to  dry  ia  the  open  aii. 

6533.  The  dressing  of  doth  is  another  operation  it  haa  to  go  tfareiigh,  vrhich  ooaaHla 
in  bringing  a  nap  on  it,  by  drawing  oat  all  the  fibrea  of  the  wool  that  can  poeaibly  be 
brought  to  the  surface,  which  is  afterward  shorn  as  dose  and  even  aa  it  will  admit  of, 
without  laying  bare  the  threads  of  the  fabrics.  The  up  is  raiaed  upon  the  doih  either 
by  teasels  or  by  wire  oards.  The  natural  teaaels  are  the  bails  vHiich  eonuin  the  seed 
of  a  large  thisUe  called  JHpsacus  fkUmnan,  which  ia  coltivated  on  purpoae ;  toe 
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if  these  balls  projeet  on  all  sides,  aad  termUiale  in  sbarp  elastic  peiats  that  tan  down* 
ward  like  hooks.  When  these  are  used  by  hand,  the  heads  of  the  thistles  are  eat  off, 
and  set  close  together  in  small  wooden  finuttes,  forming  a  tool  not  unlike  a  cmty-eonib. 
It  is  worked  by  two  men,  who,  faoldiiig  the  teasel  ftaaae  by  ike  handles,  scnib  the  faoe 
of  the  cloth  hung  in  a  vertioal  position.  The  first  time  of  dressing  Am  cloch  they  wet  it 
with  water,  and  work  it  by  strokes  in  the  duvction  of  the  warp,  and  next  in  that  of  the 
weft)  so  as  to  raise  np  aU  the  loose  fibres  from  the  felt»  and  prepare  it  for  shearing.  In 
larga  manufactories  this  operation  is  performed  in  what  is  called  a  gig^miUt-whieh  origi 
Daily  consisted  of  a  cylinder  set  cktse  round  with  teasels,  but  now  sometimes  coTered 
with  brushes  of  fine  wire  instead  of  teasels. 

6634.  The  next  opiTdUon  it  shearing  or  cropping  the  elodk.  The  doth  being  laid  on  the 
shearing  boards,  which  are  made  of  wooden  planks  coTered  with  ooarae  cloth,  and  form- 
ing a  kind  of  hand  cushion,  the  wool  thus  raised  is  cut  off  by  long  heavy  shears,  which 
are  pressed  close  to  the  eloth  with  leaden  weigbtSt  and  gradually  slide  forward  at  errery 
motion  or  cot,  till  they  have  proceeded  from  one  list  to  the  other.  Lately,  an  improved 
kind  of  shears,  of  French  origin,  is  much  used.  The  eloth  is  then  returned,  to  be  again 
scraped,  robbed,  and  brushed ;  and  these  operations  are  repeated  every  time  with  finer 
cards,  or  teasels,  till  the  wool  becomes  sufficiently  raised.  Shearing  by  machlneiy  was 
first  introduced  in  1803,  and  finishes  cloth  in  a  more  perfect  manner  than  shearing  by 
hand. 

6635.  The  cloth  is  then  taken  to  the  raek^  on  which,  being  fastened  by  the  lists  with  small 
books  or  teniers«  it  is  drawn  or  strained,  until  it  be  of  an  even  width  Uirougfaom,  and  it 
is  then  sheared  again  to  complete  the  sor&ca.  AH  the  little  bits  of  straw  or  list  that 
may  adhere  to  it  are  now  picked  out,  and  any  botes  that  may  be  discovered  carefixlly 
fine  drawn.  After  the  shearing,  cloth  is  subjected  to  the  brushing  machine  and  the  cal- 
ender. 

6636.  Nothing  now  remaine  to  be  done  hti  presnng,  preparatory  to  vdiich,  the  doth 
oeiug  doabled  and  laid  in  even  folds,  a  leaf  or  sheet  of  glazed  pastebsanl  is  inserted  be- 
tween each  fold  of  the  cloth ;  it  is  then  laid  in  the  press,  and  covered  with  thin  wooden 
boards,  in  which  are  placed  iron  plates  properly  heated ;  and  on  the  whole  the  top  of 
the  press  is  brought  down,  with  the  degree  of  force  judged  necessary  to  give  it  the  prop- 
er gloss.    When  cold»  it  is  taken  out  of  the  press,  foMed  and  packed,  ready  for  sale. 

The  satiny  lustre  and  smoothness  given  by  strong  compression  with  much  heat  is  ob- 
jectionable, as  it  renders  tb^s  surface  apt  to  become  spotted  and  disfigured  by  rain ;  this 
js  taken  off  by  steaming  and  brushing.  The  difficulties  attending  the  mannfaoturing  fine 
cloths,  with  the  degree  of  perfection  whi<^  the  art  has  now  attained,  may  be  easily  im- 
agined from  the  number  of  necessary  processes  to  oompiets  It,  every  one  of  which  de- 
mands workmen  who  ooafine  themselves  to  one  pirocess,  kk  order  to  acquire  the  requi- 
site dexterity.  The  whole  process  occupies  about  six  weeks.  The  French  broadcloths, 
particularly  those  of  Sedan  and  Louviers,  formerly  surpassed  those  of  all  Europe  in 
beauty  and  perfection.  At  the  former  place.  Macks  are  admirably  dyed ;  and  at  the  lat 
ter,  the  wool  is  stiU  dyed  in  a  superior  style,  especially  for  blues. 

5537.  Thegoodtuss  of  doth  eotuisUj  1,  in  the  fiDeness  and  •oftneu  of  t1i«  wool ;  t,  in  tht  eletoman,  rieh- 
ne«,  and  baaiity  of  tho  eoloor ;  S,  in  tho  yarn  bwng  Ofonly  afpna,  aJwaya  ohaorrin;  tbat  tko  warp  be  doaer 
twilled,  and  one  foorUi  smaller  than  the  woof;  4,  in  the  eloth  having  been  well  wrooffat  aad  beaten  om.  th» 
loom,  ao  as  to  be  in  erery  part  close  and  compact ;  5,  in  being  milled  or  foiled  oTenlj,  clean  scoored,  and  of 
a  proper  thictaiees  or  sobetanoe  ;  <l,  in  being  well  dressed,  so  that  the  hair,  or  nap  of  the  wool,  be  folly  and 
•Tvniy  drawn  oat  aad  ranged  on  tfaa  suikee,  and  in  being  ahotn  close,  yet  wiChont  laying  the  grrand  or 
threads  baie ;  7,  in  its  not  being  overstretched  in  Ibe  raeh,  or  palled  iarther  than  is  ueeeosaiy  to  set  it  snooili, 
and  bring  it  to  its  jast  length  and  breadth ;  laaUy.  in  the  doth  itself  appearing  smooth  and  neat  on  the  face, 
ftee  from  small  knobs,  spots,  uid  other  imperfections ;  in  being  firm,  yet  pliable,  and  feeling  sdft  and  fine  to 
thatmftdi. 

6638.  In  making  mixed  elothst  wool  of  the  different  colours,  being  weighed  out  in  their 
requisite  proportions,  are  first  shaken  together ;  they  are  then  farther  mixed  by  being 
well  turned  in  the  wool-mill ;  and,  by  being  afterward  twice  passed  through  the  scrib- 
bling engine  instead  of  once,  they  are  generally  found  sufficiently  intermixed. 

JHe  i^eiing  of  ctolU  is  a  snbject  on  which  we  do  not  purpose  to  enter  in  this  place ;  bnt  somethisg  will  be 
ibnnd  on  the  safajeot  under  **  Dyeing,**  Book  XVIL,  Chap.  It  We  AtXi  only  obsenre  that  the  most  permanent 
oolonr  is  pradnoed  when  the  dyeing  process  is  peTfonnMl  on  the  wool  befbra  it  is  woven.  Cloth  auide  in  this 
manner  is  tenned  vcol-iyU  cloth ;  whereas  cloth  dyed  afler  weaving  ia  oallsd  fiewdytd,  Blaok  oloth  being 
venr  mnch  worn,  it  is  nsefal  to  know  that  there  is  a  very  great  difference  in  the  durability  of  the  black,  ac- 
cording to  the  process  made  nse  of  in  dyeing  it.  The  most  permanent  colour  dyed  in  the  wool  reoerves  a  prep- 
axmtioin  of  indigo  bine :  whereas  what  is  dyed  in  the  piece  is  prepared  with  loawood,  and  the  coiour  is  vetv 
fugitive ;  though  it  looks  well  at  first,  it  will,  after  a  little  wear,  tain  to  a  raaly  Hack  or  giay.  To  diatingviaL 
between  such  black  cloths  as  have  a  permanent  dye  and  those  which  will  become  rostr  and  brown  after  a  little 
wear,  provide  a  little  pretty  strong  solution  of  oxalic  acid  in  water  in  a  vial ;  moTston  the  cork  well  with 
tlte  solution,  and  press  it  firmly  against  the  piece  of  cloth  to  be  examined  before  purchase.  If  the  dye  is  pei^ 
maneat,  in  conseqnenoe  of  the  use  of  indigo,  the  spot  that  was  moistened  will,  in  a  few  minutes,  appear  or  a 
greeniah  oliv«  colour ;  but  if  the  black  be  fugitive,  the  spot  will  become  of  a  dnslgr  ocange  or  fawn  colouz. 

Formerly,  the  west  of  England  was  the  principal  locality  for  the  raanufiiotnre  of  sapetv 
fine  doths ;  but,  of  late,  Leeds,  where,  some  years  ago,  only  second  cloths  were  made, 
has  become  the  chief  place  for  the  best ;  and,  throngh  the  use  of  so  much  machinery, 
the  price  of  superfine  cloth  has  been  reduced  fifty  per  cent  Fine  cloths  may  bow  be 
purchased  for  18«.  a  yard  that  would  formerly  have  cost  24*. 
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6639.  Tht  wortted  or  long  toool  mamtfaciwre  is  very  different  from  that  of  ckxas. 
Worsted  stuffs  require  a  fine,  smooth  yam,  which  shall  have  little  or  no  tendency  ts 
shrink,  curl,  or  felt  when  woyen.  Henoe  the  fibres  must  be  disposed  as  neariy  as  pos- 
sible in  parallel  lines  by  the  operation  of  the  comb  already  described,  instead  of  beiqg 
entangled  and  crossed  by  carding,  as  is  required  for  making  doth.  Worsted  yarn  far 
warp  and  weft  requires  to  be  eren,  slender,  and  hard. 

The  qualities  most  required  in  this  kind  of  wool  are  length  and  soundness  of  fibre ; 
the  fineness  of  the  hair  is  a  secondary  quality,  required  only  in  certain  kinds  of  goods. 

The  first  process  in  the  worsted  factoiy,  where  ttufft  are  made,  is  to  clean  the  wool 
thoroaghly,  to  render  it  fit  for  the  comber  by  washing  it  with  soap  and  water ;  after 
which  it  is  spread  out  upon  the  fioor  and  dried.  The  next  operation  is  to  comb  it,  in 
order  to  bring  the  fibres  straight. 

The  old  process  of  wool-combing  was  this :  the  wool'was  oiled,  and  was  first  drawn 
upon  the  teeth  of  the  wool-comb,  with  the  hand,  until  the  comb  was  sufilciently  loaded ; 
the  comb  was  then  placed  upon  the  knee  of  the  comber,  and  another  comb  of  a  similar 
kind  was  drawn  through  it — an  operation  which  was  repeated  till  all  the  hairs  or  fibres 
were  brought  in  one  direction.  This  process  required  considerable  strength,  and  was 
generally  carried  on  in  rooms  which  were  much  heated,  because  it  was  neoessaiy  that 
the  combs  should  be  kept  hot,  that  they  might  easily  be  drawn  through  the  ^Bed  wool ; 
and  the  workman  had  a  pot  made  of  clay^  with  holes  in  its  sides,  in  which  he  healed 
them  to  a  certain  temperature.  At  present,  wool-combing  is  chiefly  perform^  by 
machinery.  The  first  invention  of  a  wool-combing  machine  was  made  in  1790^  by  the 
ReT.  Dr.  Cartwright ;  and  patents  have  been  taken  out  for  others,  which,  owing  to  the 
economy  of  time  and  material  which  they  produce,  haye  almost  wholly  superseded 
oombing  by  hand. 

6540.  Worsted  toas  formerly  ahotya  spun  by  hand,  as  we  have  already  mentioned,  as  it 
still  is  in  some  places ;  but  when  the  method  of  spinning  cotton  by  rollers,  invented  by 
Arkwright,  was  introduced,  it  was  soon  applied  to  the  spinning  of  worsted  yam ;  and, 
at  present,  in  factories,  it  is  all  spun  by  machineiy,  nearly  in  the  same  manner  as  cotton. 

Sect.  IV. — dkscription  op  the  principai.  woollbn  pabsics. 

6541 .  Cloths  are  the  most  important  articles  in  the  woollen  manufacture.  Broad^clothM 
are  the  stoutest  and  best,  and  are  seven  quarters  wide ;  they  are  of  various  degrees  of 
fineness,  superfine,  second,  and  inferior.  Narrow  cloths  are  half  the  width  of  the  last,  or 
thiee  quarters,  or  seven  eights.  Habit  cloths  are  a  lighter  and  thinner  kind,  generally 
seven  quarters  wide.  Royal  cackmere  is  used  for  summer  coating,  and  is  a  fine  narrow 
doth  made  of  Saxon  wool  in  worsted  weft. 

We  have  already  stated  that  all  our  best  superfine  cloths  are  now  made  of  Saxon  or 
Spanish  wool ;  an  inferior  superfine  cloth  is  manufactured  from  English  wools ;  as  also 
the  seconds,  chiefly  used  for  liveries,  together  with  coarser  sorts,  varying  in  quality  and 
price.  The  goodness  of  doth  consists  mainly  in  the  quality  of  the  wool,  the  durability 
of  the  dyeing,  and  the  degree  of  perfection  in  which  the  various  processes  in  its  manu- 
facture have  been  performed. 

6643.  To  judge  of  the  quality  of  broadcloth,  particular  attention'  must  be  paid  to  the 
fineness  of  the  fibre  and  the  closeness  of  the  texture.  If,  on  passing  the  hand  Hghtly 
in  the  direction  contrary  to  the  nap,  there  be  a  general  sUkiness  of  feel,  uninterrupted 
by  harsh  roughness,  there  are  grounds  for  concluding  that  the  doth  is  made  of  fine 
wool.  The  texture  should  not  only  be  composed  of  fine  threads,  bnt  it  should  hare  an 
even  consistency,  produced  by  the  operation  of  felting,  by  which  the  fibres  of  the  wod 
are  so  perfectly  incorporated  that  they  conceal  the  tissue  of  the  threads,  and  give  the 
entire  web  the  appearance  of  felt ;  or,  to  use  a  familiar  comparison,  a  piece  of  doth 
made  of  fine  wool,  and  well  wrought  and  finished,  should  exhibit  no  more  indications  of 
the  loom  than  a  sheet  of  wove  paper  does  of  the  apparatus  employed  in  its  fabricatioa 
Dealers  judge  of  its  quality  by  an  expedient  which  is  more  easily  understood  by  obser- 
vation than  description.  A  portion  of  the  cloth  is  taken  up  loosely  with  both  hands ;  a 
fold  of  it  being  then  pressed  strongly  between  the  thumb  and  forefinger  of  one  hand,  a 
sudden  pull  is  given  with  the  other,  and  according  to  the  peculiar  sharpness  and  vftxa- 
ting  clearness  of  the  sound  produced  by  the  slipping  or  escape  of  the  fold,  the  goodness 
of  the  cloth  is  judged.  Another  way  is  the  comparison  of  various  pieces  of  different 
fabrics  and  of  different  prices ;  the  soft  and  even  consistency,  togeUier  with  the  flexi- 
bility of  fine  broad-cloth,  will  be  rendered  more  evident  on  being  contrasted  with  that  of 
an  inferior  doth.  The  gloss  on  cloth  is  better  not  to  be  too  satiny,  as  this  causes  it  to 
spot  with  rain. 

6543.  Kerseymere,  or  eassimerei  is  a  twilled  cloth  that  has  a  greater  degree  of  pliability 
than  plain  cloth,  and  used  for  garments  that  are  required  to  be  thin  and  v^ry  pliable 
From  its  peculiar  texture,  one  third  of  the  warp  is  always  above,  and  two  thinls  below 
each  shoot  of  weft.  It  is  either  singt9  milled  or  double  milled,  the  last  being  the  stoutest 
It  is  usually  woven  of  the  width  of  thirty-four  or  thirty'^ix  inches,  and  rednced  by  milling 
to  twenty-seven  inches.    Kerseymeres,  and  othor  lighter  kinds  of  doth,  are  to  be  judged 
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Of  also  by  the  feel ;  and,  as  their  textaro  is  sometimes  not  wholly  conoesM,  their  quality 
may  be  more  easily  ascertained  by  inspection.  From  their  twilled  stmctare,  they  are 
rendered  more  durable  than  plain  cloth  would  be  of  equal  lightness.  CoMiimeretu  is  a 
variety  of  the  aboTe. 

5544.  Pelisse  cloths  are  twilled  and  made  soft,  about  seTon  quarters  wide. 

6546.  Frize,  or  napped  coating,  is  a  kind  of  woollen  cloth,  or  baize,  of  which  one  side 
is  coTered  with  little  tufts  or  burrs,  called  the  frixing,  which  is  perfonned  by  a  ma- 
chine. 

6546.  Bstrskin  and  dreadnought  are  thick  cloths  of  a  long  pile,  and  dyed,  intended  for 
▼ery  strong,  warm  dress. 

5547.  Bath  coating  and  duffel  are  light  cloths,  with  a  long  nap  like  a  double-nUsed  baize 
used  as  winter's  dress,  for  great  coats,  dec.  It  is  of  Tarioos  colours ;  also  white  for 
women's  petticoats.    Widtl^,  ^,  },  I. 

5548.  Tweed  is  a  woollen  fabric,  or  a  light  strueture,  lately  much  employed  for  snm> 
mer  coating,  and  for  surtonts. 

5549.  Swanskin  is  a  Tery  thick,  closely- woven  fabric,  much  ased  for  clothes  by  sea- 
faring men  and  labourers ;  it  is  employed  also  as  ironing-cloths  by  laundresses  for  their 
tables. 

5550.  Hodden  gray  is  a  cloth  peculiar  to  Scotland,  manufactured  from  the  natural 
fleece ;  throughout  the  farming  districts,  the  housewives  contrive  to  have  one  black 
lamb  retained  among  the  flock,  as  the  wool  takes  on  the  dye  more  kindly,  and  is,  indeed 
often  spun  into  thread  for  the  stockings  of  the  family,  without  receiving  any  additional 
tinge. 

5551.  Plush  is  a  kind  of  stuff  having  a  sort  of  velvet  nap  on  one  side,  composed  regu- 
larly of  a  woof  of  a  single  woollen  thread  and  a  double  warp ;  the  one  of  wool,  of  two 
threads  twisted,  and  tlM  other  goat's  of  camel's  hair.  Some  plushes,  in  imitation  of 
these,  are  made  of  other  materi^.    Plush  is  much  used  for  liveries. 

5552.  Ftannel  is  a  woollen  stnflf,  loosely  woven,  much  used  as  warm  clothing.  Its 
warmth  is  increased  by  the  laxity  of  its  structure ;  ftir,  as  the  fibres  of  the  wool  touch 
each  other  slightly,  leaving  numerous  interstices  which  are  filled  with  air,  heat  cannot 
readily  pass  through  it,  as  has  been  shown  by  Count  Rumibrd.  (See  '*  Remarks  on 
Clothing  in  general*')  Welsh  flannel  has  the  reputation  of  being  the  best ;  but  much  of 
what  is  sold  for  Welsh  flannel  is  made  in  various  parts  of  England ;  a  great  deal  of  flan- 
nel is  made  in  Lmneashvre,  Patent  flannel  is  a  very  fine  kind,  said  not  to  shrink-in  wash- 
ing, an  inconvenience  which  common  flannel  is  liable  to.  Gduaie  flannel  is  a  flannel  of  a 
very  loose,  porous  texture,  not  so  warm  as  ordinary  flannel,  and  therefore  useful  for 
some  persons.  Domett  is  a  kind  of  flannel,  the  warp  of  which  is  made  of  cotton  and  the 
woof  of  wool.  It  is  very  thin,  and  useful  for  some  purposes,  as  linings,  and  for  shrouds 
for  cofllns,  dec. 

5553.  Baize  is  a  coarse,  open,  woollen  stuff  or  flannel,  having  a  long  nap ;  sometimes 
frized  on  one  side,  and  sometimes  not,  according  to  the.  uses  for  which  it  is  intended. 
It  was  first  introduced  into  England,  together  with  sargs,  serges,  dec.,  by  the  Flemings. 
It  is  used  for  a  variety  of  purposes,  for  linings,  dec. ;  a  good  deal  is  exported.  It  is 
generally  dyed  green  and  other  colours,  and  is  of  various  vridth,  from  a  yard  to  two 
yards. 

6554.  Blankets  are  made  light,  and  loosely  woven,  on  which  their  warmth  partly  de- 
pends. Witney,  in  Oxfordshire,  has  been  long  fiimous  for  this  manufacture,  and  the  best 
blankets  were  formerly,  and  we  believe  are  still,  made  at  that  place.  Some  blankets  are 
made  of  felt  wool  that  is  wool  from  sheep-skins,  which  is  divided  into  several  sorts. 
Of  the  head  wool  and  bay  wool  they  make  blankets  of  twelve,  eleven,  and  ten  quarters 
broad ;  of  the  ordinary  and  middle  sort,  blankets  of  eight  and  seven  quarters  broad ;  of 
the  best  tail  wool,  blankets  of  six  quarters  broad,  oommonly  cdhed  cuts,  serving  for  sea- 
men's hammocks.  But  the  long  staple  of  foreign  wool  is  now  much  used  for  the  best 
blankets,  and  therefore  admits  of  a  deeper  pile  being  raised  on  the  surfaoe.  As  blankets 
are  bnlky  articles,  and  go  through  the  same  processes  as  cloth,  the  maohinery  is  larger, 
and  more  easily  seen  than  those  used  in  doth-makiag.  There  is  an  extensive  manu- 
ftctory  at  Dewsbury,  in  Yorkshire,  where  coals  are  cheap,  driven  by  steam  engines. 
Nearly  8,000  pair  of  blankets  are  made  there  weekly.  Blankets  are  made  of  all  siauBs, 
up  to  fourteen  quarters  wide  and  fifteen  quarters  long.  Those  made  for  exportation 
contain  two  thirds  of  the  low-priced  wools  of  Russia,  Germany,  Italy,  and  the  Levant  • 
if  made  all  of  British  wool,  they  would  be  too  expensive  for  this  purpose. 

In  the  manufacture  of  blankets,  after  being  woven,  they  are  slightly  fulled  till  .they  are 
reduoed  a  sixth.  The  pile,  which  is  very  important,  is  raised  by  passing  each  side  of 
the  blanket  twice  or  thrice  over  rollers  cover^  with  brass  pins ;  after  this,  they  are 
carded,  or  brushed ;  but  it  is  to  be  observed  that  though  by  the  improved  maohinery  the 
pile  is  raised  very  completely,  and  the  warmth  of  the  blaidcets  is  undoubtedly  increased 
Ij  it,  yet  this  does  not  improve  their  durability,  but  the  contrary.  To  be  durable, 
bianketa  most  have  a  certain  weight,  a  closeness  of  fabric,  and  a.snfllcient  quantity  o£ 
wool  in  them.    It  is  necessary,  therefore,  in  choosing  blankets,  to  look  not  merely  at  the 
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rich  appetraaoe  of  the  pile,  hot  also  to  the  weight  end  Uac^me.    Fme  blankets, 
etodter  and  heaner  than  coane  eaes. 

5655.  The  tenn  th^  is  freqneatlv  allied  to  ao  j  woren  fabric,  whether  of  gold,  silver, 
ailk,  wool,  hair,  ootton,  or  thiead ;  bitt  is  more  particslarij  used  to  express  certain  khida 
of  thin  woollen  BiuBa,  used  for  women's  wear,  or  for  Unings,  as  linseys,  latteees,  dec 
Stuffs  properly  include  all  the  thin  fabrics  of  long  or  combing  wool  known  by  the  geoeral 
name  of  vfcrtiei,  as  shalloons,  Intestriogs,  florenteens,  tammies,  moreens,  callimancees, 
camlets,  plaids,  merinoes,  dec.  Their  most  important  distinction  is,  that  they  haTo  not 
their  surface  ooTered  with  a  nap  or  pile.  They  are  woven  either  plaiii  or  twiQed,  or 
spotted  or  figured  of  various  patterns,  but  in  ^1  the  Tarietles  the  thread  is  left  bare. 
After  the  operation  of  weaving,  each  side  of  the  piece  is  drawn  rapidly  over  a  oonvez 
plate  of  red-hot  iron,  to  singe  off  the  saperfloons  fibres  of  the  wool ;  it  is  then  rolled 
tight,  soaked  in  hot  water,  and  boiled.  Afterward  it  is  scoured,  stocked  or  nulled,  aod 
pressed  between  rollers  to  take  out  the  moisture ;  it  is  then  dyed,  after  being  passed 
through  a  mordant.  The  subseqneat  drying  is  effected  by  rolling  it  round  iron  cylinderB 
filled  with  steam ;  and  then  it  is  pressed  by  Bramah*8  hydraulic  presses. 

5566.  jiforcmis  a  very  stout  stuff  made  for  furniture,  and  chiefly  for  window-curtains 
it  is  ]4ain  or  watered.    Some  moreen  is  of  a  very  rich  quality,  almost  resembling  silk 
damask.    It  may  be  had  so  low  as  SiL  per  yard,  and  from  that  to  a».    Width,  16  to  21 
ffiches. 

5557.  Lasting  hta  a  double  warp,  sometimes  of  two  and  sometimes  of  three  threads, 
it  is  made  of  vanous  patterns,  plain,  twilled,,  or  figured,  and  is  distinguished  by  different 
names,  aecordtng  to  tiie  figures  and  quality ;  as  Prundla,  Ameiu  (frobaHu  from  Amiau 
in  France),  Flonntma^  and  dravhboft.  Widtfii,  18  inches.  Generall/  htaek:  used  far 
shoes. 

5558.  DeHmtrk  satim  are  also  used  lor  shoes.    Width,  27  inches. 

5559.  RaUctn  is  a  thick  woollen  stuff,  quilled,  woven  on  a  loom  with  four  treadles,  like 
,  serges  and  some  other  stuffs.  There  are  some  ratteens  dressed  and  prepared  like  dotfas ; 
'  others  left  aimpiy  in  the  hair  -,  and  others  where  the  hair  or  nap  is  £Fiaed.    Ifostiy  need 

in  linings. 

5560.  Mtitiiat  is  9Si  extremely  fine  twilled  stuff  made  of  the  finest  wool,  used  foi 
dresses  and  shawls.  The  French  excel  in  the  manufacture  of  this  artide ;  some  of 
theirs  approximate  to  Cashmere. 

5561.  Mtrmo  dtmatk  is  a  beautifol  stuff  lately  introduced,  and  much  used  for  window- 
eurtains,  covers  for  sofas,  chairs,  dec.  It  is  in  rich  and  elegant  pafteras,  in  imitatton  of 
silk  damask. 

5562.  Bombazet  is  plain  and  twilled,  with  warp  of  single  thread,  pressed  and  finished 
without  gla»ng[.    Width,  21  or  32  indies. 

5663.  Tammut  or  dttnuitt,  with  single  warps,  ars  twilled,  and  generaUy  ooarser  than 
twilled  bombazets.  Width  firan  82  to  86  inchea.  They  are  highly  glased :  mostly  used 
for  women's  petticoats. 

5564.  Cfll/if»uui6o  is  nearly  the  same;  plain,  highly  glaied,twiHed,  or  raised  in  stripes: 
used  for  petticoats. 

5565.  ShaJiioon  is  a  Ioo8ely»woven  stuff  with  a  twill,  much  used  fur  lining  various  arti- 
cles of  dress.  Width  from  82  to  86  inches.  The  name  is  probably  derived  from  Ctiifons, 
in  France.    It  is  of  various  colours. 

6666.  ChUrtcA  is  a  very  fine  kind  of  shalloon. 

5567.  Serge  is  a  twiUed  stuff,  of  various  colours,  manufactured  in  the  manner  of 
ratteen ;  much  used  for  linings  of  ck»thes,  particularly  cloaks.  One  sort  has  one  side 
smooth  and  the  other  wodly.  The  longest  wool  is  chosen  for  the  warp,  and  the  shal- 
est  for  the  woof;  the  former  being  more  twisted  than  the  latter. 

6568.  Platd.— 'This  tenn  is  often  applied  in  England  to  the  colour  of  stuA,  whereas 
the  term  means  a  peculiar  ancient  dress  worn  in  the  Highlands  of  Scotland,  and  was 
merely  an  oblong  piece  of  stuff  wrapped  round  the  body  to  defend  the  wearer  from  rain. 
It  is  always  made  of  a  checkered  pattern  of  various  coloum,  there  edled  Ttaruuu  Tu* 
tan  is  the  name  of  the  colour ;  plaid  is  that  of  the  dress.  Instead^  therefore,  of  sayiif 
**[daid  ribands,"  we  should  say  **  Tartan  ribands."  The  true  Scotch  plaid  is  a  coarse, 
strong  stuff,  well  calculated  to  keep  out  the  wet,  and  is  still  used  by  some  persons  hi 
Scotland,  and  particularly  by  our  Highland  regiments.  The  stripes  and  squares  fonnerly 
varied  in  their  patterns  and  colours  according  to  each  clan ;  but  this  distinction  is  now 
little  attended  to.  Modem  luxury  has  imitated  the  pattern  of  tartan  in  si&.  Taitan,  or 
•s  it  is  called,  plaid,  of  worsted,  is  made  in  various  parts  of  England,  and  is  occasioaaUy 
used  as  a  cheap  and  useful  material  for  cloaks. 

6669.  Cundtt  was  originally  an  Oriental  manufacture,  a  stuff  made  ftom  the  fine  hair 
of  the  camel ;  but  anoUier  material  is  also  used,  the  hair  of  the  Angora  goait,  which  is 
of  remarkable  beauty,  being  milkwhite,  glossy,  formed  into  long  spiral  ringlets,  and  ex* 
eeedmgiy  aofi.    Angora  is  a  district  in  Asia  Minor,  where  ahnost  «U  the  inhabitants  are 
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employed  in  the  mannfaf-ture  and  commerce  of  camlets.  We  have  no  oanlets  ihade  iv 
Europe  of  goat's  hair  alooe.  Ip  Brussels,  which  exoels  in  the  manufaoture  of  this  arti- 
cle, they  find  it  necessary  to  mix  woollen  thread  with  the  hair.  Camlets,  in  imitation  d 
the  genuine,  are  made  all  of  coarsely-twisted  worsted  yam,  or  of  worsted  and  silk,  or 
of  these  with  hair.  In  some  the  warp  is  silk  and  worsted  twisted  together,  and  tho 
woof  hair.  It  is  both  plain  and  twilled.  What  is  known  here  by  the  name  of  mekmr  is 
made  of  worsted  and  hair :  it  is  superior  to  the  common,  and  is  used  chiefly  for  military 
cloaks.  An  inferior  article,  made  all  of  worsted  yam  strongly  twisted,  is  also  called 
camlet,  and  is  used  for  ordinary  cloaks.  Camlet  was  formerly  muoh  in  wear ;  and,  from 
its  thickness  and  warmth,  is  weU  calculated  ibr  winter  clothing  for  females.  It  turns 
the  wet  better  than  any  other  unprepared  stuff. 

5570.  MouMseHm  de  Laine. — This  is  a  new  species  of  wo(^en  fabric,  of  an  extremely 
light  texture,  first  introduced  into  this  country  about  three  or  four  years  ago.  Jt  was  at 
first  wholly  imported  from  France  on  payment  of  a  heavy  duty,  and  was  seld  at  a  price 
only  within  the  reach  of  the  wealthier  classes ;  it  is  now  manu&ctured  in  this  oountr}* 
at  a  much  cheaper  rate.  It  possesses  an  advantage,  that,  with  great  elegance  of  appear- 
ance, it  does  not  ignite  on  coming  into  contact  with  flame,  like  muslins  or  chintses.  A 
mixed  fabric  is  likewise  made  in  imitation  of  it,  composed  of  cotton  and  wool. 

5571.  Challis,  an  elegant,  twilled,  fine,  woollen  fabric,  used  for  ladies'  dresses,  ornsr 
mented  with  coloured  flowers,  which  have  much  the  effect  of  velvet  painting. 

5672.  CarpeU  and  druggets  have  been  described  auder  '<  Furniture,"  Book  Y.,  Cba|i 
X.,  Sect.  IIL 

5573.  Shawls  are  an  important  part  of  Eastern  dress,  and  in  Asia,  among  the  Arabs 
people  of  Egypt,  and  Persia,  and  other  countries,  are  worn  by  men  as  well  as  women. 
The  finest  shawls  in  the  world  are  made  in  Cashmere,  in  India :  the  genuine  Cashmere 
shawl  of  the  finest  quality  is  very  costly,  and  sells  in  London  for  from  lOOl,  to  200i. 
The  material  of  which  they  are  made  is  a  species  of  fine  hair  or  wool  that  grows  on  a 
goat  which  is  a  native  of  Thibet,  a  region  which,  though  situated  between  the  tropics,  is 
yet  extremely  cold,  from  its  height  above  the  sea.  The  animal  bas  two  kinds  of  hair ; 
one  long  and  coarse,  and  another  extremely  fine,  soA,  and  silky,  like  down,  dose  to  the 
skin :  of  the  latter  the  shawls  are  made.  The  down  produced  by  a  male  is  about  ibm 
ounces,  and  by  a  female  about  two  ounces.  It  is  estimated  that  one  shawl,  fifty-fbof 
inches  square,  requires  two  pounds  of  down,  and  will  therefore  require  the  produce  of 
ten  goats.  The  real  Cashmere  shawls  are  woven  by  the  natives  of  the  country,  and  by 
the  Hindoos,  in  a  very  simple  manner,  but  become  expensive  from  the  slowness  of  the 
operation,  each  loom  requiring  two  persons,  and  for  superior  kinds  four..  These  shawls 
are  usually  of  three  sizes ;  two  of  which,  the  long  and  the  small  square,  are  in  common 
use  in  India ;  the  other,  long  and  very  narrow,  with  a  large  mixture  of  black  in  it,  is 
worn  as  a  girdle  by  the  Asiatics.  The  manufacture  of  shawls  in  Cashmere  has  de- 
creased of  late,  owing  to  the  decline  of  the  Persian  and  Mogul  empires.  During  the 
existence  of  the  latter,  there  were  40,000  shawl  looms  in  Cashmere ;  at  present  there 
are  not  above  16,000 ;  there  are  stiU  60,000  persons  employed  in  weaving  them.  But 
it  appears  that  in  the  romantic  Cashmere  itaelf  not  more  than  80,000  shawb  are  man« 
ufactured  in  a  year ;  and  from  the  prodigious  nnmber  of  ao-eillled  Caalimeiea  sold  in 
Europe,  they  most  multiply  themselves  in  an  extraordinaij  manner  on  their  way  from 
that  aountry. 

Great  pains  have  been  taken  to  introduce  the  shawl-goat  into  Franoe,  and  with 
considerable  success.  M.  Joubert  found  them  spread  fron  Cashmere  to  the  Ural 
Mountains,  and  he  purchased  them  in  Bneharia  and  Independent  Tartary,  from  which 
he  transported  them  to  the  Crimea  in  1819,  and  thence  by  sea  to  Marseilles.  Though 
many  died  on  the  voyage,  four  hundred  arrived  in  Franee  safe.  It  is  proper  to  state 
that  it  was  M.  Teraauz  who  planned  the  importation,  and  furnished  the  funds  for  exe* 
cuting  it  at  his  own  expense  and  responsibility.  The  goats  have  thriven  and  propagated 
in  France,  and  shawls  have  been  roannftctured  firom  them  equal  to  those  of  Cashmere. 
The  wool  is  also  brought  to  Europe  from  Caahmere  by  way  of  Casan,  the  capital  of  a 
Russian  province  on  the  Volga ;  it  is  spun  and  woven  in  France,  either  mixed  with  silk 
or  without.  At  first  they  succeed^  in  imitating  the  real  Cashmere  shawl  only  on  one 
side,  but  they  are  now  able  to  imitate  perfectly  the  teztore  of  the  true  Oriental  labrio. 
Women  are  employed  in  weaving  the  French  Cashmere^  and  it  requires  the  work  of  four 
hundred  days  by  a  woman  and  two  apprentices  to  complete  one.  Yarioos  other  shawls 
are  likewise  made  of  mixtures  of  the  Cashmere  wool  with  silk,  extremely  beautifiil,  and 
nearly  equal  to  the  Oriental.  The  best  are  made  in  Lyons,  and  soeae  inferior  at  Nisoaas. 
The  extraordinary  passion  of  the  French  ladies  Ibr  these  shawls  is  well  known.  Four 
Cashmere  goats  were  introduced  into  Essex  by  Mr.  Towers,  of  Weald  Hall,  in  18S8, 
and  had  increased  in  1833  to  fifty ;  they  thrive  very  we^  feeding  like  sheep,  but  duefly 
on  furae,  and  their  wool  has  been  manufaetorsd  in  England ;  bnt  it  is  not  probable,  firom 
the  small  quantity  produced  by  eaeh  goat,  that  tiie  manufacture  will  be  profitable  in  thia 
country.  Cashmere  wool  is  also  bronght  here  by  our  East  India  shipping,  and  sent  to 
Fxanoe  to'  be  spun  into  yam  for  the  weaver ;  some  also  has  been  spun  here  by  mft- 


948  FABRICS   FOR  CLOTHING  AND  FURNITURE. 

chineiy.    Late  y,  a  breed  has  been  prodaced  in  Fr^ce  between  the  Angora  goat  aw} 
the  Cashmere,  which  promises  great  success,  producing  a  considerable  quantity  of  wool 
long,  fine,  and  glossy,  combining  the  softness  of  Cashmere  with  the  lustre  of  silk,  bein^ 
the  most  beantfiul  filaceous  material  known,  and  in  every  respect  fitted  for  the  purposes 
of  shawl  weaving.    Some  of  these  goats  yield  thirty  ounces  of  fine  wool  in  one  seasor 
A  few  of  these  have  lately  been  brought  to  England. 

6674.  Excellent  imUatiaru  of  Ceuhmere  t?ULtffls  are  now  manufactured  in  this  conntrj 
of  the  finest  Saxon  wool,  particularly  by  Messrs.  Frost,  Kelson,  and  Co.,  at  Leeds ;  the 
fringed  borders  are  made  in  London  and  in  Scotland,  and. are  sewed  on. 

6676.  SkawU  of  a  cheaper  £tni,  of  great  variety,  are  likewise  made  in  various  parts  of 
Britain,  particularly  at  Iiuddcrsfield,  Norwich,  Paisley,  6lc.  ;  in  the  latter  place  they  are 
manufactured  of  very  elegant  patterns.  From  their  convenience,  they  are  now  worn 
by  all  classes,  and  the  cheapest  kinds  are  too  well  known  to  require  description. 

6676.  7%e  manufaehtre  of  toortted  stuffs  was  first  introduced  into  England  in  the  reign 
of  Henry  I.,  by  some  Dutchmen  who  had  been  driven  from  Holland  by  an  inundation 
of  the  sea.  They  settled  at  Worsted,  in  Norfolk,  whence  the  name ;  and  a  charter  was 
granted  for  the  manufacture  of  worsted  stuffs,  in  consequence  of  which  that  city  became 
one  of  the  most  fiourishing  in  the  kingdom,  and  there  these  stufis  were  long  made  in 
the  greatest  perfection. 

At  Leeds  are  sold  a  large  quantity  of  worsted  stuflTs  at  prices  thirty  per  cent,  cheaper 
than  they  were  twelve  or  fourteen  years  ago,  owing  to  the  use  of  machinery  and  the 
low  price  of  British  wool.  The  worsted  is  chiefly  spun  and  woven  at  and  near  Brad- 
ford, and  in  Lancashire ;  the  finishing  and  dyeing  are  performed  at  Leeds.  It  is  said 
that  in  the  West  Riding  of  Yorkshire  40,000  pieces  of  stuff  are  made  per  week.  Per- 
haps the  most  considerable  stuff  manufactory  in  the  kingdom  is  at  Burley  Mill,  two 
miles  west  of  Leeds :  in  this  there  are  four  hundred  power-looms,  which  w^eave  six 
thousand  yards  a  day ;  and  it  is  reckoned, that  twenty  times  as  much  more  is  made  by 
hand-looms  in  the  adjacent  country. 

For  carpets f  see  "  Furniture,"  Book  V.,  Chap.  X.,  Sect.  III. 

5577.  Fleecy  hosiery  forms  a  very  useful  kind  of  manufacture :  it  consists  in  inter- 
weaving fine  fleeces  of  wool  into  pieces  of  the  common  stocking  texture.  It  is  not 
confined  to  stockings ;  but  webs  of  it  are  woven,  which  can  be  cut  up  and  made  into 
under  waistcoats,  socl^,  or  other  articles.  Its  warmth  exceeds  any  other  woollen  fabric, 
and  hence  it  is  a  valuable  material  for  valetudinarians,  or  for  common  use  in  a  very 
cold  climate. 


CHAPTER  HI. 

LINBN    FABRICS    FOR    CLOTHING    AND    FURNITURE. 
SrCT.  I.— HI8T0RICAI.  AND  OENSRAL  REMARKS. 

6578.  The  use  of  linen  is  extremely  ancient :  it  tsas  the  nattonal  nuinufaeture  of  the  Egfp- 
tians  in  the  time  of  the  Pharaohs ;  and  the  prolific  borders  of  the  Nile  fhmished,  from  the 
remotest  periods,  as  at  the  present  time,  abundance  of  the  finest  flax,  the  plant  from 
which  linen  is  prepared.  The  Egyptians  exported  their  *'  linen  yam*'  and  *'  fine  linen" 
to  the  kingdom  of  Israel  in  the  days  of  Solomon,  and  their  "  fine  linen  witfa^  broidered 
work*'  to  Tyre,  as  also  the  same  kind  of  cloth  to  Greece  in  the  days  of  Herodotas.  It 
appears  from  sacred  and  profane  history,  that  linen  continued  to  form  the  most  esteem- 
ed clothing  in  Egypt  till  after  the  Christian  era. 

6579.  Specimens  of  Egyptian  linen,  at  least  three  thousand  years  old,  are  preserved  in 
abundance  in  the  numerous  swaddling-bands  in  which  the  mummies  are  wrapped  up^ 
and  these  show  that  the  arts  of  spinning  and  weaving  had  advanced  to  great  perfec- 
tion ;  for  not  only  is  the  linen  very  similar  in  every  respect  to  what  is  made-  at  present, 
but  some  of  it  is  of  extreme  fineness,  resembling  fine  muslin  or  cambric,  though  evi- 
dently made  of  flax.  It  is  also  met  with  striped  and  dyed  blue  and  yellow.  The  quan- 
tity of  mummy-cloth  found  in  the  mummy  pits  and  sepulchres  of  Egypt  is  so  great  that 
it  has  even  become  an  object  of  speculation  in  Egypt  to  employ  it  for  making  paper. 

6680.  From  the  Egyptians^  the  neighbouring  naJlions^  the  JewSy  Greeks^  avd  RomanSt 
learned  the  manufacture  of  this  material,  which  was  held  in  such  high  esteem  that  it 
was  used  as  raiment  for  royalty ;  but  linen  was  among  them  extravagantly  dear,  bein| 
either  imported  or  made  by  skives,  few  of  whom  were  sufficiently  skilful. 

6681.  In  modem  times,  the  manufacture  of  linen  arrived  at  the  greatest  perfection  in 
Flanders ;  and  it  viras  not  in  common  use  in  England  till  1263,  when  it  was  introduced 
by  the  Flemings,  woollen  shirts  having  been  worn  before  that  time.  In  1368,  a  com- 
pany was  formed  in  London  for  manufacturing  it,  and  Lord  Wentworth  introduced  it 
into  Ireland  in  1684.  The  inhabitants  of  the  Netherlands,  however,  long  excelled  as  io 
its  fabrioation,  and  the  finest  linens,  called  HoUandf  were  imported.  At  present  veiy 
little  comes  firom  abroad^  the  production  of  the  Irish  and  Scotch  looms  being  more  tbar 
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•tdficient  for  home  consumption.  The  linen  trade  of  Great  Britain  Las  been  more  thar 
doubled  within  the  last  forty-five  years,  owing  greatly  to  improvements  in  Aax-spinnmg. 
The  manufacture  here  may  now  be  valued  at  eight  millions  sterling  annually,  employ- 
ing 180,000  hands,  young  and  old.  The  value  of  the  export  of  linen  and  yam  may 
amount  to  a  million  and  a  half  sterling. 

Sect.  II. — description  of  the' flax  plant,  and  prxpaaation  of  flax 

h582.  Ilax  (in  Latin  linum,  whence  the  word  linen)  is  a  plant  of  which  there  are  sev- 
eral varieties ;  but  the  common  flax  plant  {Linum  usUaitssimum,  jig.  fig  7^3, 
783)  is  an  annual,  having  a  slender,  smooth,  hollow  stalk,  rising  to  the 
height  of  about  two  feet ;  the  stem  then  divides  into  several  branches, 
which  are  terminated  by  handsome,  blue,  glossy,  veined  flowers,  to 
which  succeed  roundish  pods  or  seed-vessels,  about  the  size  of  a  pea; 
each  of  these  contain  ten  little  seeds  full  of  meal  and  oily  matter.  The 
leaves  are  long,  narrow,  and  sharp  pointed.  Flax  is  cultivated  more 
or  less  in  most  countries  of  Europe,  and  succeeds  best  in  a  rich,  deep, 
loamy  soil,  with  a  good  deal  of  moisture ;  but  good  crops  are  also  pro- 
duced upon  stiff  land.  Flemish  flax  is  the  best ;  but  vast  quantities 
are  also  imported  from  the  Baltic.  Owing  to  the  cheapness  of  foreign 
flax,  little  is  grown  in  England. 

5583.  Tli€fila,mt7dt  offiax  employed  for  fnaking  thread  are  composed 
of  the  bark,  or  fibrous  covering  of  the  stalk.  The  plant  is  suffered  to 
grow  till  its  seeds  are  ripe,  and  is  then  plucked  up  by  hand  and  laid  in 
Uttle  bundles  to  dry. 

5584.  The  first  proceea  in  preparing  flax  is  termed  rippling,  and  con- 
sists in  forcing  off  the  seed-vessels ;  this  is  done  either  by  beating  them  offer  by  pull- 
ing the  plants  through  a  kind  of  comb  with  iron  teeth,  set  so  close  that  the  heads  can- 
not pass,  and  are  consequently  pulled  off.  To  obtain  the  seeds,  the  pods,  or  capsules, 
are  broken  by  treading  or  threshing,  and  the  whole  is  winnowed  to  drive  off  the  chafiiy 
matter.  The  seeds  afford  oil  ^y  pressure,  and  the  refuse  oil-cakes  serve  to  feed  cattle, 
and  for  manure. 

5585.  T/ie  next  operation  is  to  obtain  the  flaxen  fibre  clean  and  free  from  all  other  mate* 
rial.  We  stated  that  this  fibre  is  the  bark  of  the  plant,  and  some  process  must  be  em- 
ployed that  shall  destroy  the  parenchymatous  matter,  or  the  internal  part  of  the  stem, 
and  leave  the  fibre  uninjured.  This  is  effected  by  several  methods.  1.  The  flax,  tied 
lightly  in  bundles,  is  put  into  a  reservoir  of  soft  stagnant  water  to  steep ;  by  this  a 
slight  fermentation  takes  place  in  the  inner  substance,  and  in  a  few  days  it  begins  to 
rot ;  as  soon  as  this  occurs,  the  flax  is  withdrawn  from  the  water  before  the  decompo- 
sition has  had  time  to  extend  to  the  fibres  themselves.  This  process  is  the  most  disa- 
greeable thing  belonging  to  the  management  of  flax,  since  the  smell  arising  from  the 
rotting,  or  retting,  as  it  is  called,  of  the  gummy  or  mucilaginous  matter  which  holds  the 
fibres  together  is  extremely  offensive  and  prejudicial  to  health,  and  the  infected  water 
Is  apt  to  kill  the  fish  which  swim  in  it.  Endemic  fevers  are  common  in  districts  where 
much  flax  is  steeped.  Great  skill  and  precaution  are  necessary  in  this  part  of  the  op- 
eration ;  if  the' flax  be  left  too  long  in  the  water,  the  filaments  will  become  rotten  and 
useless,  and  if  not  long  enough,  they  will  not  separate  with  sufiScient  ease ;  it  is  better 
to  take  it  out  rather  at  an  earlier  period  than  to  leave  it  too  long  in  the  pits.  The  time 
it  should  remain  will  depend  upon  the  degree  of  ripening  of  the  flax,  and  the  tempera- 
ture of  the  water.  The  mode  in  which  the  skeletons  of  leaves  are  prepared  will  illus- 
trate this  process.  If  leaves  of  trees  be  suffered  to  lie  for  some  weeks  in  water,  the 
pulpy  matter  will  decay,  so  as  to  be  removed  by  the  slightest  rubbing,  while  all  the 
veins  of  Uie  leaves  remain  uninjured ;  these  veins  are  similar  in  point  of  strength  to 
the  bark  of  the  flax,  and  both  remain  equally  entire  after  the  soft  matter  has  rotted.  It 
is  the  acetous  fermentation  that  takes  place  in  retting,  and  the  flax  is  to  be  taken  out 
as  soon  as  this  fermentation  is  finished,  and  before  the  putrid  begins.  2.  The  flax  is 
sometimes  laid  in  running  instead  of  stagnant  water ;  in  this  case  the  decomposition 
does  not  go  on  so  rapidly,  and  it  will  be  several  weeks  before  it  is  sufficient,  but  the 
fibres  will  be  very  strong.  3.  Instead,  of  laying  the  flax  in  water,  it  is  merely  spread 
upon  the  grass,  and  the  joint  action  of  rain  and  dew  effect  the  same  thing  in  about  six 
weeks  that  took  place  in  the  steeping  process.  This  method  is  practised  in  Devonshire, 
and  in  various  places  on  the  Continent,  and  is  favourable  to  preserving  the  strength  of 
the  fibre,  though  steeping  is  the  most  general  process.  After  steeping,  the  flax  is  spread 
out  upon  the  grass,  for  the  purpose  of  rectifying  any  defect  in  the  watering,  and  for  car- 
rying on  the  decomposition  to  that  point  when  the  fibre  will  separate  from  the  core,  or 
boon,  as  it  is  called,  with  the  greatest  ease,  which  is  known  by  rubbing  some  betweeo 
the  hands. 

5586.  After  the  retting,  the  harl  still  contains,  besides  the  textile  filaments,  a  certain 
poition  of  the  glutinous  cement  which  is  not  soluble  in  water ;  and  the  destruction  ol 
this  by  pntrefaction  alone  cannot  be  carried  to  the  last  without  iniuiy  to  the  flax  \  it  is 
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therefore,  efl^ted  bj  exposara  to  the  weather.  Dew-rettiof  10  the  safeat,  and  tea 
not  produce  the  same  noxiooa  air ;  the  length  of  time  required  is  the  only  objeetioa 
Mixed  retting  is  sometimes  pre^»rred»  where  it  is  begun  in  water  and  is  finished  V| 

Uie  dew. 

5587.  The  tmdUst  fiamaUa  cf  fiax  readily  separate  from  each  other  when  deticatelf 
washed  with  hot  water  or  an  alkaline  lye,  or  when  a  thread  of  cloth  is  dissected  with  a 
needle  point.  They  have  an  average  diameter  of  *^  of  an  inch.  Difierent  speci- 
mens of  flax  separate  into  these  minute  fibrils  with  difierent  degrees  of  facility,  and 
thereby  create  difierent  grades  of  value  for  the  fine  spinner.  Good  fiax  should  be  Xaag, 
fine,  glistening,  and  soft  like  silk,  of  a  silver  gray,  neither  greenish  nor  blackish. 

5588.  The  fiaxen  fibre,  having  been  thus  rendered  easily  separable  by  the  retting,  is 
next  to  be  dressed,  a  term  which  includes  the  various  processes  for  bringing  it  into  a 
state  proper  for  the  fabrication  of  cloth  and  other  articles. 

In  flax-dressing  the  first  process  is  the  scutching,  or  separating  the  fibre  itself  tam 
the  core.  This  was  formerly  eflected  by  an  instmment  termed  a  brdbe,  which  has 
biunt  teeth  or  knives  that  are  forced  down  upon  the  fiax.  This  was  formerly  worked 
by  hand,  but  the  operation  was  afterward  more  expeditiously  executed  by  inacfaioery 
turned  by  water  or  other  power ;  rollers  are  now  frequently  used  in  Britain  instead  of 
the  brake.  But  the  whole  of  the  woody  matter  is  not  detached  by  the  brake  or  the 
hammer,  and  rubbiog  is  also  employed ;  this  is  done  by  laying  some  fiax  upon  the  knee 
and  scraping  it  with  a  blunt  knife.  There  are  some  slight  modifications  in  the  dressing, 
according  to  the  kind  of  cloth  to  be  made  from  the  fiax,  whether  linen,  lawn,  cambric,  ta 

5&89.  Hackling  la  the  next  operation  in  flax-dressing.  The  hacUe  is  a  strong  comb 
composed  of  several  rows  of  iron  or  steel  teeth  several  inches  long,  fixed  upright  in  s 
block  of  wood  as  a  base,  made  fast  to  a  bench,  and  the  worbnan  strikes  a  lock  of  fiax 
across  the  pointed  summits  of  these,  and  draws  it  through.  Coarser  and  wider-toothed 
hackles  are  used  first,  and  then  others  progressively  closer-toothed  as  the  fibres  become 
finer  by  separation.  In  manufactories  the  hackling  i&  now  performed  by  machinery. 
By  this  process  the  filaments  are  separated  from  each  other ;  the  shorter  fibres  unfit 
for  spinning  are  taken  out,  and  the  longer  ones  are  arranged  in  a  parallel  manner.  To 
assist  the  hackling  in  splitting  and  separating  the  filaments  several  methods  hare  been 
resorted  to.  In  some  places,  fiax  is  beat  with  a  wooden  mallet,  having  a  fioted  face, 
upon  a  block,  after  and  between  the  hackling.  Brushing  with  a  very  stifiT  brush  made 
of  swine*s  bristles  is  another  method. 

The  coarse  entangled  fibres  which  are  separated  by  the  hackle  are  called  taw,  and 
the  hackled  flax  is  termed  line.  The  line  is  now  carried  away  to  be  sorted,  according 
to  the  various  qualities  in  respect  of  fineness ;  it  is  then  ready  to  be  spaa. 

5590.  Since  subjecting  flax  to  the  process  of  retting  is  not  only  tedious,  but  liable  to 
injure  its  strength,  attem|>ts  have  been  made  to  hackle  and  dress  it  without  retting,  by 
means  of  machines ;  but  it  has  been  found  that  the  flax  thus  prepared  was  not  equal  in 
quality  to  that  which  has  been  retted  by  the  old  processes. 

Sect.  III. — manvpaoturk  op  linbn  fabsics. 

5591.  The  sjnnning  of  flax  hy  the  domestic  or  flax  wheel  was  described  in  page  933;  bm 
this  process  is  now  effected  in  factories  nearly  in  the  same  manner  as  cotton  by  more 
complicated  machinery,  which  produce  yarn  with  much  greater  rapidity.  But  the  spia- 
ning  of  flax  by  machinery  has  been  found  more  difllcult  than  that  of  cotton  or  wool,  and 
therefore  it  is  but  lately  that  manufacturers  have  succeeded  in  it.  Itvpas  in  Leeds  that 
this  was  first  eflected,  in  a  degree  little  short  of  the  spinning  of  cotton.  Hie  fiax  is 
then  first  formed  into  a  roving,  and  that  again  made  into  yarn.  But  in  spinning  this 
material  it  is  necessary  to  pass  it  through  water,  which  occasions  a  dewy  spray  to  be 
thrown,  extremely  inconvenient  to  the  spinners,  as  it  wets  their  ckHhes.  Hot  water 
is  now  used  instead  of  cold,  which  in  some  degree  obviates  this  inconvenience,  aod 
produces  a  smoother  thread.  The  thread,  or  yarn,  is  of  various  degrees  of  fineness^ 
some  of  which  is  twisted  hard  to  serve  for  warp,  and  the  rest  has  a  softer  twist  gives 
to  it,  that  it  may  have  the  yielding  consistence  of  weft.  A  pound  of  flax  is  divided  into 
80  many  banks ;  and  the  number  of  hanks  is  the  commercial  name  or  number  of  the 
thread.  Low  numbers  are  used  for  sail-cloth,  sacking,  &c.  *,  from  20  to  46  for  sheeting 
drills,  table-cloths,  &c. ;  Irish  linens  fVom  60  to  100  and  upward ;  cambrics  require  from 
120  to  200. 

5592.  The  process  of  toeaving  linen  cloth  by  hand-looms  is  the  same  as  has  been  de- 
scribed under  the  article  "  'Weaving,*'  which  see ;  but  of  late  the  power-Iocnns  hape 
been  adopted  for  weaving  all  but  the  finest  and  most  costly  fabrics.  Figured  or  (ancy 
cloths,  as  damask,  diaper,  dec,  are  wrought  by  a  particular  modiftcation  in  the  draught 
of  the  loom  and  cording  of  the  harness,  the  effect  of  which  is  to  produce  altematiofis 
in  the  twill  or  fiushing  of  the  warp  and  woof  at  certain, intervals,  according  to  the  pa^ 
tern  prescribed.  The  plain  cloth  most  in  demand  fiyr  personal  nse  is  principally  maau* 
factured  in  Ireland. 

5593.  After  the  making  of  linen  cloth  has  been  completed  by  the  weaTsr,  it  haa  togs 
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through  the  importani  process  of  bleaching,  to  render  the  cloth  perfectly  white ;  bat  as 
the  proper  bleaching  of  linen  now  seldom  becomes  an  affair  of  domestic  economy,  and 
as  its  principles  are  Tory  important  to  throw  light  on  the  operations  of  the  laundry,  we 
have  considered  that  the  most  useful  arrangement  would  be  to  connect  it  with  them ; 
and  therefore  we  refer  the  reader  to  the  subsection  "Bleaching,"  in  Book  XXII.i 
**  Laundry.*' 

SbCT.  IV. — ^DBSCRIPTION  Or    PABBIC8   HADE  OT  WhAX.  AND  HSMP. 

6594.  Linen. — ^The  cloth  so  named,  from  the  Latin  Umtm  (flax),  is  the  principal  fabric 
manufactured  firom  flax,  and  is  used  mostly  for  shirting  and  sheeting.  The  fineness  of 
linen  is  determined  by  the  relative  length  of  yam  in  a  given  weight,  and  also  by  the 
number  of  threads  of  warp  contained  in  a  certain  space  of  the  reed  in  weaving,  to 
which  the  threads  of  weft  in  a  similar  space  must  bear  a  fixed  and  regular  proportion. 
In  judging  of  linen  of  whatever  fineness  and  price,  particular  attention  should  be  paid 
to  the  eyenness  of  the  threads,  and  also  to  the  firmness  and  closeness  of  the  texture. 
The  colour  should  be  perfectly  white,  and  the  surface  glossy ;  but  this  gloss  should  be 
principally,  if  not  wholly,  the  eflect  of  the  calender  employed  in  finishing  the  cloth. 
Many  inferior  fabrics  are  rendered  marketable  by  a  large  proportion  of  starch,  from 
which  they  receive  not  only  a  fine  gloss,  but  also  a  factitious  hardness,  or  body,  as  it  Is 
termed,  qualities  which  disappear  after  the  first  washing ;  and  the  cloth,  having  lost  in 
this  ordeal  all  its  vellum^Uke  consistency,  becomes^  to  use  a  familiar  expression,  "  as 
poor  as  a  rag."  Hardness  and  smoothnessr  therefore,  can  never  be  safely  depended 
upon  as  a  criterion ;  the  eye  must  be  rather  closely  applied  to  discern  whether  these 
qualities  actually  proceed  from  the  strength  and  fineness  of  the  fhbric.  The  threads 
must  not  only  be  even,  but  nuist  have  a  certain  wire-like  roundness;  a  magnifying 
glass  is  very  useful  to  examine  the  texture  of  linen  by ;  but  the  purchaser  should  be  in 
the  habit  of  using  it,  otherwise  he  will  be  misled.  Some  linen  is  sold  tree,  or  nearly 
BO,  from  this  dretnngt  and  such  is  to  be  preferred.  The  kinds  of  linen  for  shirting 
manufactured  here  are  Irish,  ScoUhj  and  English^  of  which  the  first  is  reckoned  the  best, 

6595.  HolUmd,  a  fine  kind  of  linen  imported  from  the  Low  Countries  before  our  man- 
ufactures had  arrived  at  such  perfection,  was  in  great  request  for  wearing  apparel ;  at 
present  vary  little  foreign  linen  is  imported. 

5596.  DouAoM  is  a  very  strong,  coarse  Irish  linen  cloth,  made  for  shirts. 

5597.  DriU  is  a ^ very  stout  twilled  linen^  made  for  summer  trousere. 

6598.  The  Unene  usually  aeUcied  for  sheeting  are,  Irish,  union  Irish,  which  has  a  mix- 
ture of  cotton,  Lancashire  linen,  and  union  Lancashire,  Russia,  imitation  Russia,  York- 
shire, Barasley,  and  Scotch  sheeting.  The  widths  of  these  are  from  }  to  ^^,  The  prin- 
cipal requisites  in  sheeting  are  strength  of  thread  and  closeness  of  texture.  The  strong- 
est coarse  sheeting  is  that  of  Russia,  which  may  be  had  of  various  widths,  from  an  ell 
to  two  yards  and  a  half. 

6599.  Unbleached  Unens  are  used  for  various  purposes.  Brown  Holland  is  much  used 
for  upholstery,  Widths,  J,  },  and  |.  It  is  glazed,  and  of  various  degrees  of  fineness ; 
and  there  is  also  a  rough  brawn  Holland,  not  glazed.  Silesia  is  a  fine  brown  Holland, 
glazed,  for  roller  window-blinds,  of  various  widths,  from  38  to  90  inches.  Hessia  and 
Forfar  are  very  coarse  linens,  used  for  various  purposes,  as  straining  on  sofas,  &c. 

6600.  Brown  damask  is  a  coarse  damask,  unbleached,  used  for  table-cloths  for  the  nur- 
seiy,  dca    It  is  reckoned  stronger  and  more  durable  than  what  has  been  bleached. 

6601.  Linen  Damo^ifc.^-Thia  name  is  given  to  a  twilled  linen  fabric  of  a  similar  struc- 
ture to  the  silk  fabric  of  that  name.  It  is  very  generally  used  for  table-cloths  and  nap- 
kins. In  respect  to  fineness  of  fabric  and  beauty  of  designs,  the  French  damask  long 
here  the  pre-eminence,  but  it  is  now  surpassed  by  that  of  Silesia,  some  of  which  are 
eight  yards  long  and  two  wide.  Considerable  quantities  of  damask  are  made  in  Scot- 
land, particularly  at  Dumfermline,  in  Fifeshire,  and  likewise  at  Lisburn  and  Ardoyne, 
near  JBelfast ;  some  superb  examples  have  been  executed  at  these  places.  Dutch  and 
Italian  damasks  are  also  imported.  The  designs,  for  this  fabric  are  first  drawn  upon 
paper,  and  any  patterns  can  be  executed,  such  as  family  arms,  <&c.,  with  the  admirable 
machinery  now  in  use ;  although,  when  the  patterns  are  complicated,  the  article  be- 
comes very  expensive. 

660S.  Diapers  are  allied  to  damasks,  but  of  simpler  and  smaller  patterns ;  they  are  made 
for  inferior  table-cloths,  and  for  napkins,  towels,  and  various  domestic  purposes.  Those 
diatinguished  by  the  name  of  union  are  composed  of  linen  and  cotton ;  and  there  are  also 
ootton  diapere. 

6603.  Dorrock  is  a  coarse  linen  fabric  used  for  common  household  wear,  nearly  resem 
bling  diaper,  and  omanented  wHh  squares.  It  derives  its  name  from  the  town  of  Dor- 
rock,  in  Scotland,  where  it  was  first  manufactured  for  taMe^doths. 

6604.  HueJMaek  in  something  similar,  but  has  no  beauty  to  recommend  it ;  it  is,  how- 
ever, a  most  durafate  and  eooaomical  linen,,  and  much  used  for  towels. 

5006.  Tick  is  a  wellrknovm  doth  used  for  bed,  bdster,  and  p31ow-c«es. 

Besides  the  abenre,  there  are  an  infinity  of  smaller  artides  made  of  linen,  too  weD  known 
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to  leqnire  being  dewnibed  in  detail ;  as  girtkt  and  Uqtef  of  TariooB  kinds,  vis.,  Mai 
ter,  HoUandi  black  tape,  pink  or  red  tape,  stay-tape,  dee. 

5606.  Cambric  is  an  intensely  fine  and  beantifnl  doth  of  flax,  first  made,  it  is  saiii. 
by  Baptista  at  Cambray,  in  the  Netherlands,  from  which  it  is  named  Batitie  on  tht 
Continent. 

6607.  French  camhriCf  when  genuine  and  of  the  best  kind,  is  still  superior  to  our  man. 
ufacture.  It  pcttsesses  a  peculiarly  beautiful  silky  appearance,  and  is  imported  in  boxes 
of  twenty-five  pieces,  each  contaiping  7^  yards,  of  |  or  {  widths,  but  are  Imble  to  a  heavy 
duty.  Much  more  was  formerly  used  when  fhUs  and  mfites  were  in  fashion  for  shirts. 
French  cambric  handkerchiefs  are  of  three  widths,  |,  |,  and  }.  The  finest  are  sometimes 
fringed. 

6608.  Irish  and  Lancashire  cambrics  sometimes  come  nearly  up  to  the  Freneh  in  qnal- 
ty ;  but  little  of  this  is  made. 

6(509.  What  is  called  Scotch  cambric  is,  in  fact,  a  cloth  made  of  cotton,  in  imitation  ct 
French  cambric,  which  we  stated  s  of  flax.  It  is  much  inferior  in  retaining  its  white- 
ness.  Some  of  the  best  Scotch  cambric  handkerchiefs  are  made  of  flax  intermixed  with 
cotton. 

6610.  Lawn  is  also  originally  of  French  manufacture ;  it  is  thinner  and  more  transpa- 
rent than  linen,  and  comes  near  to  cambric.  The  thread  lor  it  is  made  so  as  to  be  as 
cylindrical  ss  possible,  and  it  is  not  pressed  so  much  as  calicoes.  The  Irish  is  next  to 
the  French :  there  is  also  Scotch  lawn. 

6611.  Fine  canvass  is  the  coarsest  fabric  made  firom  flax ;  common  canvass,  of  varioor 
degrees  of  coarseness,  and  used  in  furniture,  for  papering,  dec.,  being  made  ftom  hemp 

6613.  Hemp  {Cannabis  sativot  Linn.)  is  a  plant,  the  fibres  cif  which  are  aMurser  snd 
stronger  than  those  of  flax.  Hemp  was  originally  a  native  of  Persia,  but  has  been  nat* 
uralized  in  Europe.  It  grows  about  three  feet  high,  the  stem  branching  with  altemale 
leaves  on  long  foot  stalks,  and  flowers  in  clusters,  male  and  female  distinct.  The 
coarsest  canvass  is  used  for  sail-cloth,  for  tents,  and  similar  purposes ;  and  the  prepara- 
tion of  yam  from  hemp  is  so  similar  to  that  from  flax  as  not  to  require  a  particular 
description.  Some  hemp  is  grown  in  Britain,  but  by  for  the  largest  quantity  is  imported 
fix>m  Russia  and  Poland.  Other  articles  are  likewise  made  finom  hemp,  ss  a  kind  of 
huckaback,  and  some  sorts  of  cloths  for  husbandmen  and  labourers ;  likewise,  cords 
and  ropes  of  various  kinds.  Buckram  is  a  sort  of  coarse  hempen  cloth,  woven  very  open, 
and  stifl^ened  with  gum :  it  is  used  for  stiflfening  various  parts  of  dress. 


CHAPTER  IV. 

COTTOir    PABRXC8    FOR    DKBS8    AND    rUSNITURB. 

Sect.  I.— obneral  and  historical  rbharks. 

6613.  Cotton,  from  its  great  abundance  and  comparative  cheapness,  as  well  as  from 
the  facility  with  which  it  may  be  wrought  up  by  machinery,  has,  to  a  consideTaUe  ex- 
tent, superseded  wool,  silk,  and  linen  as  a  material  for  many  artides  of  diess,  both 
useful  and  ornamental.  The  more  common  fabrics  made  of  this  substance  have,  ta 
general,  obtained  the  preference  over  the  light  worsted  and  linen  stuflb  that  were  for- 
merly used  for  linings.  Cotton  cloth  is  found  eligible  both  for  shirtings  and  sheetings ; 
fustians  have  been  found  a  more  durable  kind  of  raiment  than  the  common  woolieos  lor 
labourers ;  while  muslins,  having  been  very  extensively  adopted  as  an  article  of  dress 
for  ladies,  have  greatly  diminished  the  consuhiption  of  those  silk  and  linen  labnes  to 
which  the  choice  of  female  dress  was  formerly  limited.  It  may  be  added  that  the  more 
common  manufactures  of  cotton,  after  being  dyed  and  printed,  have  supplied  the  middle 
ranks  with  a  cheaper  and  more  elegant  material,  both  for  dresses  and  furniture,  than 
were  in  general  use  in  former  times. 

6614.  The  cotton  manufacture  in  this  country  likewise  exhibits  a  striking  example 
of  the  advantages  to  be  derived  from  the  exercise  of  tbe  inventive  faculty.  Within  the 
memory  of  persons  now  living,  it  has  sprung  up  from  insignificance,  and  has  attamed, 
in  the  space  of  forty  years,  to  be  one  of  the  most  nourishing  and  important  branehee 
of  our  national  industry ;  in  this  respect  surpassing  the  manufactures  of  wool  and  hoen 
which  have  existed  among  us  for  centuries.  But  the  utility  of  cotton  fabrics  is  toe 
generally  understood  to  require  any  detailed  eulogium ;  and  the  varieties  of  them  wfll 
be  best  understood  aAer  we  have  described  the  general  processes  by  which  they  are 
produced.' 

6616.  The  history  of  the  manufacture  of  cotton  doth  will  property  preoede  onr  account 
of  the  improvements  which  have  caused  it  to  come  so  extensively  into  use,  and  wiU 
enable  us  to  throw  light  upon  many  circumstancea  respecting  the  varieties  of  the  labrie 
that  would  otherwise  be,  in  some  degree,  obscure.  The  earliest  accounts  given  by  his- 
torians and  travellers  of  the  intertropical  countries  of  Asia  describe  the  inhabitants  to 
have  been  acquainted  with  the  fabrication  of  cotton  doth ;  but  the  commencement  of  its 
Of  «>  is  unknown.    Herodotus,  who  wrote  440  yean  before  o«r  ««» distinet^  notices 
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eirtloa  Jhbries  as  the  ooaunon  dothing  in  India ;  and  he  obaerred  that  the  material  waa 
irhe  produce  ot  a  plaat  Cotton  is  again  mentioned  by  Arrian,  who  Uyed  in  the  second 
centary,  in  his  aoconnt  of  the  voyage  of  Nearchus  down  the  Persian  Gulf;  and  likewise 
by  Strabo,  who  speaks  of  flowered' cottons  and  chintses.  Pliny  describes  the  cotton 
plant  very  accttrately,  stating  it  grew  in  Upper  Egypt ;  yet  the  manufacture  of  it  does 
not  appear  to  have  been  practised  by  the  early  Egyptians,  since  no  doth  oT  this  kind  is 
found  among  the  numerous  swaddling-bands  wrapped  round  their  mummies.  It  is,  in- 
deed, a  remarkable  fact,  that  the  cotton  manufacture  remained  insulated  in  India  for 
many  centuries,  even  after  a  considerable  intercourse  with  the  East  had  been  estab- 
lished by  Europeans,  and  notwithstanding  the  vicinity  of  Syria  and  Egypt  to  that  region. 
The  Arabian  traders  brought  Indian  cottons  of  various  kinds,  as  calicoes,  muslins,  plain 
and  flowered,  to  Aduli,  a  port  in  the  Red  Sea,  and  thence  they  ibund  thdr  way  into 
Europe ;  but  they  were  probably  extremely  rare  for  several  centuries^  as  well  as  the 
silks  of  China.  At  length,  cottons  and  muslins  came  into  f  eneral  use  among  the  Arap 
bians  and  the  neighbouring  nations,  and  the  manufacture  itself  was  spread,  through 
their  commercial  activity  and  enterprise,  throughout  the  extonsive  territories  subdued 
by  their  arms.  ,  - 

We  learn  from  the  travels  of  William  de  Rubriquis,  in  1252,  that  cottons  were  then 
articles  of  trade  and  dress  in  the  Crimea  and  Southern  Russia ;  and  Marco  Polo,  the 
Venetian  traveller,  observed  cotton  cloth  to  be  woven  in  the  province  of  Fokein^  in 
China ;  but  it  was  not  until  after  the  eon<iuest  of  that  country  by  the  Tartars,  in  1368, 
that  cotton  became  the  general  dress  of  Um  lower  classes,,  as  silk  was,  and  continues  to 
be,  that  of  the  weaHby.  The  Chinese  at  present,  however,  do  not  grow  cotton  suffi- 
cient for  their  own  consumption,  bat  import  a  great  deal  from  Surat,  Bombay,  and  other 
parts  of  India,  and,  of  lato,  from  this  country. 

The  cotton  plant  grows  wild  also  on  the  borders  of  the  African  rivers  Senegal,  Gam- 
bia, Niger,  dtc.^  and  eo  the  coast  of  Guinea ;  and  the  barbarous  or  semi-barbarous  na- 
tions there  are  clothed  in  their  own  cotton  manuiJM^tures,  often  dyed  and  figured,  anil 
sometimes  interwoven  with  silk.  In  1690,  cotton  doth  of  native  manufacture  wa» 
brought  to  London  from  Benin,  on  the  coast  of  Guinea ;  and  many  centuries  before  that 
it  had  been  made  in  Morocco  and  Fea. 

It  is  deserving  of  notice  that,  before  the  discovery  of  America  by  the  Spaniards,  cut- 
ton  formed  the  principal  article  of  clothing  among  the  Mexicans,  who  had  neither  wwt^. 
nor  silk  ;  and  though  they  possessed  flax,  yet  U^  did  not  employ  it  hi  clothing.  An 
ancient  Mexican  dress  of  cotton  ia  preserved  io  the  British  Museum. 

56 16.  The  introduction  of  this  manufacture  into  Europe  was  originally  efieaed  by  Uie 
Arabs  or  Moors  of  Spain,  who  brooght  the  cotton  plant  to  that  oountry,  as  well  as  the 
sugar-cane,  rice,  the  mulberry,  and  silk- worm,  in  the  ninth  century.  Fustians  were 
first  made  at  Barcelona,  the  name  being  derived  from  the  Spanish  **  fusto,"  substance  ;■ 
and  stout  sail-doth  was  also  manufactured  of  cotton  at  the  same  place.  But  the  avta 
of  Spain  did  not  spread  throughout  Christian  Europe,  and  finally  were  lost  by  the  ex^ 
pulsion  of  the  Moors.  It  is  remarkable  that  the  Europeans  alone  continued  destitute 
of  this  admirable  produce  of  Industry  for  many  thousand  years  after  it  had  been  pos- 
sessed by  nations  whom  they  looked  down  upon  as  inferiors. 

5617.  Cottons  and  muslins  were  brousht  from  India  by  the  Portuguese,  after  their 
discovery  of  the  Cape  of  Good  Hope ;  and  the  Datch  and  Flemings,  who  rivalled  them 
in  this  branch  of  conunerce,  began  to  fabricate  cotton  cloth  at  home. 

5618.  Tkt  first  nUiu  wcfini  of  ihe  importation  of  cotton  into  Engltmd\%  that  from  the 
Levant ;  and  it  appears  to  have  been  employed  chiefly  in  making  candle-wicks ;  if  at 
all  woven^  doth  was  made  only  in  very  small  quantity.  The  Protestants,  driven  by 
persecution  from  the  Low  Countries,  brought  the  cotton  manufacture  to  Bolton  and 
Manchester  in  the  reign  of  Queen  Elizabeth,  who  saw  the  pdicy  of  protecting  and  pat- 
ronizing so  valuable  an  art.  But  it  is  not  to  be  supposed  that  the  cottons  at  first  man* 
ufacturcd  in  England  resembled  in  any  degree  the  delicate  iabrics  of  India.  Those 
which  were  made  at  first  in  Manchester  appear  to  have  been  chiefly  fustians,  in  which 
only  the  weft  was  of  cotton,  the  warp  being  of  linen  yarn,  chiefly  from  Germany  and 
Ireland.  Owing  to  the  rndeness  of  the  spinning  apparatus  at  that  time,  cotton  yarn, 
sufllciently  strong  and  regular,  could  not  be  produced  for  the  warp  (which  is  alwa^w  the 
principal  portion  >of  the  web),  and,  consequently,  such  fabrics,  consisting  of  linen  warp 
and  ootton  weft,  could  scan^ly  be  denominated  cottons.  In  the  mean  time,  importa- 
tions from  India,  ifs  ^s  Dutoh  and  East  India  Companies,  of  calicoes,  muslins,  chintses, 
and  other  flne  fabrics  increased ;  and  articles  from  that  country  became  so  fashionable 
that  the  dress  of  the  ladies  and  the  furniture  of  the  houses  were  almost  supplied  t^  the 
Indian  trade,  to  the  great  disconragement  and  prejudice  of  our  home  manufactures,  par^ 
ticularly  the  woollen.  This  occasioned  a  loud  outory  in  1700,  and  produced  an  inter- 
ference of  the  Legishiture.  Silks  and  printed  calicoes  for  domestic  use,  either  as  appsurel 
or  furnitore,  were  prohibited,  or  loaded  with  heavy  duties.  As  the  cotton  manofactura 
slowly  increased,  it  was  found  difficult  to  procure  linen  yarn  for  the  warp  without  .n- 
eonveniencing  the  linen  weavers ;  nor  could  the  cotton  weft  be  produced  in  suficisiil 
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qQBDlitT  bj  tbe  wheel  then  in  use.  The  demaod  by  the  merdiHnta  set  inveatiM  » 
work,  and  the  diacoTei?  of  mBCbiaes  by  which,  instead  or  tbe  oae-tbread  wheel,  al  tbal 
time  tbe  only  one,  twenty,  fifty,  or  even  a  tboasaod  thredds  could  be  spun  at  ODce  by  ■ 
Blnsle  pair  of  hands,  produced  a  new  era  in  the  manufacture  of  oottoni, 

Bot  before  we  proceed  with  the  bistoiy  of  this  interesting  event,  and  the  variooa  im- 
proTemenls  by  which  the  cotton  manufacture  has  arrived  at  its  present  perfection,  it  n 
necessary  that  we  describe  the  nature  of  the  raw  material,  and  the  process  by  whi^ 
the  downy  enbstanco  produced  by  the  cotton  plant  is  conTerted  into  anch  a  variety  "f 
beaatifnl  fabrics. 


berbaceous  [riant,  nsttaliy  two  or  three  feet  in  height,  or  about  tbe  sise  of  a  gooseberry 
bush  1  S.  A  shrub,  BiK or  aeven  feet  high  ;  8.  Trec^cotton,  risinglo  the  heighiof  twenty 
feet.  TbiB  last  ia  Ibnnd  only  in  tropical  conntnes.  The  Linntean  name  of  this  ecnos 
of  plants  is  Giutypium,  and  it  belongs  to  (he  naioral  or- 
der of  MalvBcen  or  Mallows.  The  feayes  of  the  her- 
baceous varieties,  which  are  the  most  ctimnHin,  much 
resemble  those  of  the  vine,  but  are  smaller.  The  Mos- 
T  soms  expand  into  a  pale  yellow  flower  {fig.  78*).  which 
V  changes  to  red,  and  then  to  brown.  When  the  cotton 
}  plant  has  arrived  at  maturity,  and  tbe  flower  falb  oS^  i 
capsular  pod  appears,  approachtns  the  triangular  shape. 
with  a  pointed  end,  and  supported  by  three  triangi^ 
I  leaves.  It  increaaes  to  the  sin  of  a  large  filbert,  and 
becomes  brown  as  it  ripens.  The  eTpansJon  of  tbe 
wool  causes  the  pod  to  burst  in  two  or  ibree  gaping 
segments,  when  it  discloses  a  ball  of  downy  cotton,  of 
a  white  or  pale  yellow  colour,  consisting  of  three  locks, 
which  are  contained  in  as  many  cella  in  the  pod.  This 
wool  encloses  and  adheres  firmly  to  the  seeds,  which  in 
form  resemble  those  of  grapes,  but  are  lai^. 

6620.  The  italurai  toloar  of  cotlon  ii  tchilt,  oi  cream  coloured,  iroo  yellow,  or  tauroj 
The  lilaments  vary  in  length  from  half  an  inch  to  one  inch  and  three  quarters,  accord- 
ing to  the  variety  of  the  plant,  tapering  to  a  fine  point  at  the  ends,  and  are  about  the 
two  thousandth  part  of  an  inch  in  diameter ;  tbey  are  pretty  unifoim  in  the  same  crop. 
They  are  sufficiently  long  and  tenacious  to  bear  twisting  into  an  extremely  fine  thread ; 
and.  of  all  the  materials  for  this  puipose,  they  are  the  easiest  iviisted.  Under  proper 
cultivation,  cotton  may  be  raised  in  such  abundance  as  to  form  the  cheapest  maietial 
for  clothing.  When  examined  by  the  roicroscope,  tbe  fibres  appear  to  be  Battened  cyl- 
inders, and  rather  two-edged  or  triangalar,  and  not  to,be  straight,  but  contorted;  ■ 
structure  which  causes  tbe  fibres  slightly  to  adhere  together,  and  thus  give  warmth  to 
cotton  clothing. 

5631.  TV  cottm  plant  Tcquirtt  great  cart  in  its  cuUivalion,  as  it  is  delicate  and  eaiilji 
injured ;  but  it  does  not  demand  a  rich  soil.  It  is  produced  from  seeds,  which  are  sown 
rather  thick,  and  the  plants  are  thinned  as  the^  grow  op,  and  tranaptanted  at  propet 
distances.  The  plough  is  used  in  some  countries,  and  a  good  crop  produces  thirteen 
pounds  of  cotton  per  acre.  In  every  country  cotton  grows  best  near  to  tbe  sea.  In 
India,  the  best  cotton  is  not  far  from  the  coast ;  when  tried  at  Benaret,  four  hundred 
mites  inland,  it  failed.  The  finest  cotton  of  America  is  from  the  seacoast.  In  aocai 
places  the  plant  is  an  annual ;  in  others  it  is  perennial ;  the  dillhrence  of  longevity  be- 
ing partly  owing  to  climate  and  partly  to  husbandry.  Some  shrubs  will  thrive  for  ei^ 
or  ten  years,  and  some  of  the  finest  cotton  of  India  grows  on  trees  which  rise  to  the 
height  of  fifteen  or  twenty  feet. 

BBS*.  Tlu  operatiim  of  gathering  tht  ripe  cotton  itnuinilt  great  care  ;  as  all  the  pods  da 
not  get  ripe  at  once,  the  people  must  go  through  the  plantation,  and  select  each  only  m 
have  been  opened  a  few  days.  Fine  weather  ia  chosen  for  this  purpose,  becanse  wet 
would  cause  the  cotton  to  become  mouldy,  and  to  prevent  which  it  is  thorou^y  diM 
jnlhesun. 

eai3.  Ai  ikt  iaumy  fitrt  adheret  to  lilt  tad;  to  detach  it  from  the  latltr  ii  a  vark  tf 
tame  iijicidty,  and  must  be  peiformed  before  the  colton  is  packed.  A  matt  with  hia 
hands  only  could  not  clean  more  than  a  pound  in  a  day  ;  therefore  all  nations  who  have 
advanced  from  barbarism  use  some  kind  of  machinery  for  the  purpose.  In  India,  i 
rnda  hand-mill,  or  pair  of  wooden  Anted  rellers,  is  employed,  by  which  from  forty  to 
■Uty-five  pounds  per  day  may  be  cleaned.  In  other  countries  wooden  rollera  of  a 
Mmewhat  similar  ooastruoti(»i  are  employed,  bat  they  are  moved  by  madiineT?  iaattmt 
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M  the  hand.  The  cotton  wool  is  then  careftafly  sorted  and  freed  from  any  imperfect 
parts  or  particles  of  dirt ;  after  which  it  is  well  dried,  pat  into  bags,  and  pressed  into 
hales  in  a  smaU  compass,  for  the  greater  conTenience  of  transportation.  It  is  brought 
to  the  mills  in  Britain  in  bags  weighing  from  830  lbs.  to  350  lbs.,  jnst  as  it  is  packed 
up,  and  is^  then  stowed  in  warehouses,  being  arranged  according  to  the  countries  from 
which  it  may  have  come.  From  the  very  great  pressure  to  which  it  has  been  subjected 
in  packing,  it  is  found  to  be  in  hard,  matted  lumps  ;  and  it  also  still  contains  some  seeds 
and  dirt.  It  is,  therefore,  put  into  a  machine  called  a  loilhw,  which,  by  its  revoWing 
spikes,  tears  open  the  cotton,  and,  by  the  blast  of  a  powerful  fan,  or  Mowing  machine, 
frees  it  from  most  of  its  seeds  and  other  imparities.  It  is  next  taken  to  the  setUcMng 
machine,  by  which  it  is  more  completely  opened  and  cleaned,  being  beaten  with  metal- 
lic blades  revolving  on  an  axis ;  in  this  way  all  the  fibres  are  opened,  and  the  seeds  and 
dirt  fall  down  through  a  frame  of  wire-work.  Before  the  invention  of  this  last  machine, 
the  cotton  was  beaten  with  switches,  which  is  still  practised  with  the  finest  kinds.  The 
cotton  is  now  taken  to  the  spreading  or  lapping  m^cbine,  the  effect  of  which  is  to  spread 
it  out  equally  into  a  broad,  soft,  fleece-like  waddin^t  <md  to  nM  it  upon  a  roller,  so  as  to 
be  in  a  proper  state  to  be  conveyed  to  the  carding  machine. 

5624.  The  chject  €)ftke  carding  itperation  it  to  separate  thejibrest  which,  in  their  import- 
ed state,  are  entangled  in  small  tufts  and  knots,  and  which  have  been  but  imperfectly 
opened  by  the  last  operations ;  by  carding  they,  are  drawn  in  a  parallel  direction,  and  all 
residuary  impurities  are  removed.  The  cards  are  a  kind  of  brashes  formed  of  little  bent 
pieces  of  wire  fixed  in  leather,  which  is  attached  to  wood.  At  first,  these  cards  were 
flat,  and  were  worked  by  hand ;  but  they  are  now  made  in  the  form  of  cylinders,  which 
move  against  each  other  with  difiTerent  degrees  of  velocity,  being  turned  by  machinery. 
By  the  carding  machine  the  cotton  Is  likewise  brought  into  the  Ibnns  of  a  sort  of 
ribands,  caUed  card  ends  or  slivers,  preparatory  to  spinning.  « 

Tke  Spinning  of  Cotion, 

6625.  T*he  spinning  of  cotton  is  that  part  of  the  manufacture  which  has  gone  through 
the  greatest  revolutions ;  and  these  have  led  to  an  extraordinary  change  in  the  pnxluc 
tion  of  cotton  cloth. 

Premously  to  the  year  1760,  the  cotton  manufacture  of  England  was  nearly  as  simple 
as  that  of  tndia,  though  the  loom  was  better  constructed,  and  the  carding  of  the  cotton 
had  been  imitated  from  the  wool  manufacture.  The  spinning  of  cotton  was  all  perform- 
ed in  this  country  on  the  one-thread  wheel  (see  **  Spinning,''  Book  XVIL,  Chap.  L), 
nearly  in  the  same  manner  as  wool,  a  process  far  too  slow  to  supply  the  weavers  with 
weft  in  sufficient  quantity  to  enable  them  to  answer  the  demand  for  cotton  cloth  ;  and 
the  weft  spun  of  cotton  by  hand  in  this  manner  was  a  very  irregular  thread,  produced  by 
women  of  various  degrees  of  skill.  The  spinning  was  elTected  by  the  female  part  of 
numerous  cottages  dispersed  through  the  country,  while  the  families  were  employed-  in 
weaving  the  yarn  or  thread  into  cloth ;  this,  when  finished,  was  disposed  of  to  agents 
«ent  round  by  the  Manchester  merchants.  But  the  weaver's  own  family  seldom  could 
supply  him  with  a  sufficient  quantity  of  weft ;  and  he  had  with  much  pains  to  collect  it 
from  neighbouring  spinsters,  which  occasioned  a  loss  of  time,  and  greater  expense  foT 
yarn.  This  difiScuIty  was  likewise  aggravated  by  an  invention  which  John  Kay  had 
made  in  1738,  of  a  machine  called  the  "fly  shuttle,"  by  which  the  process  of  weaving 
was  expedited,  enabling  the  weaver  to  make  twice  the  quantity  of  cloth  in  a  certain 
Mme ;  but  it  was  only  in  1760  that  this  invention  was  adopted  in  cotton  weaving. 

5626.  The  first  great  improvement  in  the  manufacture  of  cottons  was  the  construrtion  of 
a  machine  called  the  spinning-jenny,  by  which,  instead  of  one  spindle  and  one  thread  at 
a  time,  a  single  person  could  spin  eight  threads  at  once  with  the  same  facility  as  one. 
This  ingenious  piece  of  mechanism  is  generally  ascribed  to  James  Hargreaves,  a  weaver 
in  Lancashire,  in  1767 ;  and  it  was  subsequently  so  improved  that  a  little  girl  could  work 
from  eighty  to  one  hundred  and  twenty  spindles.  The  spindle  in  the  common  wool  and 
cotton  wheel  was  always  horizontal,  but  the  spindles  in  the  jenny  were  upright,  or  very 
slightly  inclined  from  the  vertical,  a  position  essential  to  its  due  operation.  But  the 
jenny  was  applicable  only  to  the  spinning  of  cotton  for  weft,  being  unable  to  give  to  the 
yam  that  degree  of  firmness  and  hardness  which  is  required  in  the  warp :  consequently, 
although  it  made  up  for  the  slowness  of  the  common  wheel,  enabling  the  weavers  to 
produce  much  more  cloth,  still  this  cloth  remained,  as  before,  composed  of  a  linen  warp 
and  cotton  weft,  and  no  goods  could  yet  be  made  all  of  cotton.  Hargreaves  contented 
himself,  for  some  time  after,  with  spinning  weft,  with  the  assistance  of  his  family,  for 
his  own  loom,  receiving  his  warp,  according  to  the  custom  of  the  weavers  of  that  time, 
from  the  wholesale  manufacturers.  The  secret  of  his  invention  at  length,  however, 
transpired ;  and  the  facility  and  quickness  with  which  yarn  could  be  produoed  by  its 
means,  excited  such  a  tumult  among  the  neighbouring  spinsters,  that  they  broke  into 
his  house  in  a  riotous  manner,  and  destroyed  his  machines.  He  then  removed  to  Not- 
tingham, took  out  a  patent  for  his  machine,  and  dispersed  them  through  the  district. 
It  has  been  said  that  he  died  in  poverty,  but  it  appears  from  the  account  of  Mr.  Bain69 
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(to  whose  ozceUent  woit  we  are  indebted  ibr  many  of  the  lacta  detailed  Tewpodtmgtkm 
eotton  manufaoture)  that  this  ia  an  errorv  and  that  he  waa  eoahled  to  leaTe  a  deeeai 
prorision  for  hia  tainiljr.  Still  no  fabric  ewild  be  execnted  entirely  of  ootton^and  anoth- 
er inrention  was  wanted  to  prodnoe  eotton  yam  sufficiently  firm  for  the  waip  of  doth. 

6627.  The  due^very,  ta  1768,/r0ii»  %^ck  mdy  cmt  he  dtUed  the  prtmer  mmnufmchtn  ^ 
iMUon  doth  m  England,  wm  made  ^  Arkwrighir  afterwrnd  Sir  Jitdb«ril,  a  naiiTe  iti  Lan* 
eashire,  and  who,  though  originally  a  barbery  and  onednoaled,  yet  poaaeased  a  strong 
natural  genioa  for  mechaniea.  It  has  been  said  that  he  was  not  aalely  the  iuTeator  of 
his  machines ;  bat  this  statement  has  probably  originated  from  tbe  asaiatanoe  he  obtai»> 
ed  from  various  mechanics,  which  atanoat  every  inventor  requiree  in  order  t*  perfect  his 
work.  Indeed,  avppoeing  that  he  was  not  entitled  to  all  the  merit  that  haa  been  claimed 
for  him,  it  most  be  allowed  that  he  possessed  a  fery  high  inventive  talent,  aa  weB  as 
great  sagacity  in  estimating  at  their  true  value  the  mechanical  contrivanoea  of  othem^ 
in  combining  them  together,  and  arranging  a  complete  seriea  of  machinery.  Nor  did 
hia  genius  confine  itself  to  the  invention  of  machines  only ;  he  impiwed  every  put  of 
the  process  of  manufacturing  eotton,  and,  being  a  man  of  basmess,  he,  in  oonjoactioD 
with  Messrs.  Strutt  and  New,  whom  he  took  iaCo  partnenhip,  introduced  an  order  and 
aystem  into  factories  before  unknown.  Mr.  Strutt  had  made  many  iapraveniSBia  in 
the  manufacture  of  stockings  at  Derby. 

5628.  Arhcright^e  Jiret  meeniion  woe  the  water^-efinmingfretme  (so  named  hecanse  wo^ 
ed  by  the  power  of  water),  a  wonderfol  piece  of  machinery*  which  spiBs  a  vaat  '"-*>**^ 
of  threads  of  any  degree  of  fineness  and  hardness ;  leaving  to  handa  merely  to  feed  the 
machine  with  cotton,  and  to  join  the  threads  when  they  hfM>pen  to  break. 

5689.  We  observed  under  '^Spinning"  that,  ia  the  process  of  spianiog  eotton,  the 
thread  is  formed  by  two  steps ;  in  the  first,  tbe  flattened  roll  delivered  by  the  caid,  osS- 
•da**  sliver,'^  is  drawn  out  and  only  slii^tly  twisted  into  what  is  termled  a  "  roving  ;** 
and  afterward  this  roving  is  stretched  to  a  great  length,  and  sufficiently  twisted  into  a 
fine  cohesive  thread.  Arkwright's  spinning  marine  consists  of  two  pairs  of  roUers. 
Tlie  lower  roller  of  eadi  pair  is  furrowed,  or  fluted,  longitudinal,  and  the  upper  one  is 
covered  with  leather.  If  there  was  only  one  pair  of  equal  roUers,  it  ia  dear  that  n  card- 
ing of  cotton  passed  between  them  would  be  drawn  forward  by  the  revolotioo  of  the 
roUers,  but  it  would  merely  undergo  a  certain  degree  of  flattening  from  their  action.  No 
sooner,  however,  has  the  carding  begun  to  pass  through  the  first  pair  of  rollers  than  it 
ia  received  by  the  second  pair,  which  are  made  to  revdve  with  a  greater  velocity  than 
the  first  pair.  By  this  contrivance  the  cotton  is  formed  into  a  lund  of  riband.  It  is 
obvious  that  this  machine  by  Arkwright  ia  entirely  diflfere'nt  from  the  previoos  methods 
of  spinning,  either  by  the  distaff  or  by  the  jenny,  which  was  only  a  modification  or  oauJ- 
tiplication  of  the  common  whed.  Spinning  by  rollers  was  another  idea,  whidi,  though 
perhaps  not  originating  with  Arkwright,  was  first  reduced  to  practice  by  him,  and  this 
was  accompanied,  by  other  contrivances  equally  ingeniouB,  by  which  the  prooeaa  waa 
perfected. 

5630.  One  of  theee  is  the  drowing  frame,  which  waa  intended,  previoua  to  spinning,  to 
straighten  and  lay  at  their  foil  length  all  the  fibres  of  the  coHon  more  perfectly  than  it 
had  been  possible  to  do  by  the  carding  alone,  as  former^  was  practised. 

By  drawing  and  doubling,  the  irregularities  of  the  ribands  left  by  the  cyliBders  are 
lessened.  The  united  drawings  are  now  passed  through  a  trumpet-shaped  funnel,  and 
thence  conducted  into  a  tin  canister,  round  the  interior  of  which  it  coils  itsdf,  being 
still  very  slightly  coherent,  and  thua  formed  into  a  loose  spongy  thread,  called  a  '^  ro- 
ving," a  slight  twist  being  also  given  to  it. 

^veral  roving  machines  have  been  invented,  but  the  most  perfect  at  preaent  in  use 
is  that  called  the  bobbin  and  fly  frame,  contrived  by  Mr,  HooldsWor^.  Another  eaod- 
lent  invention  is  Danforth's  tube-roving  frame. 

56S1.  The  roving  ie  now  to  hefinaUy  tu/ieted  sufildently,  and  spun  into  a  ihraad.  This 
was  effected  by  Arkwright*s  water-mune,  alreacly  mentioned. 

When  these  machines  of  Arkwright  were  completed,  yarns  were  prodooed  far  sope- 
:rior  in  quality  to  any  before  spun  in  England,  aa  wdl  as  lower  in  price.  Weavers  ocndd 
MOW  obtain  an  unlimited  quantity  of  yam  at  a  moderate  rate ;  and  they  ceuld  use  warps 
of  cotton  much  cheaper  than  tbe  linen  warps,  and  fabnca  dtogether  of  cotton,  rivallix^ 
the  calicoes  of  India,  could  be  manolactured  at  a  low  price.  The  consequence  was  a 
^at  demand  for  them,  and  a  prodigious  iocreaae  of  weavers  and  manufacturers.  Cap- 
ltd  was  embarked,  and  a  business  of  vast  extent  was  created ;  and  then  dso  oommen- 
oed  the  factory  system.  The  excellent  yarn  thus  produced  was  first  employed  with 
success,  when  woven  into  stockings,  at  Derby ;  afterward  they  made  propier  calicoea, 
but  the  Legislature  at  first  prohibited  printing  these,  and  afterward  laid  on  a  duty ;  and 
it  was  not  till  1774  that  English  cottons  were  permitted  to  be  made  without  linen  warp. 

5682.  After  the  invention  of  Arkwrighfe  machinery,  Hargreavee*  apinning'jenmies  uere 
•till  used ;  the  former  was  best  adapted  for  spinning  tvrist,  a  hard  and  firm  thread,  to  be 
employed  as  warp  instead  of  linen,  and  the  latter  produced  a  softer  thread,  fittest  for  the 
weft.    These  two  inventions  did  not  interfere  with  each  other ;  but  by  ndther  ol  these 
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idmirable  Aaehioe*  ooold  tbe  finer  kinds  of  ywn  be  made,  sinee  a  tluread  of  great  teirn- 
tty  had  n6t  streog th  aoScieni  io  bear  the  water«frame. 

6633.  An»tk£r  inveniian^  made  in  1779,  iv  Sammd  Croa^itaa,  a  weaver  tu  BoUony  tnaJbki 
mumufecimrers  io  epin  fvn  ^  the  Jbret  ffiMUw!y«  and  gfm  rite  ft  the  feirietUm  of  BriHok 
nmelme.  This  machme,  from  its  combining  the  prineiplea  of  Arkwright*a  water-frame 
and  Hai^greaTes*  jeany,  was  named  the  imSs,  or  wuUe'jeimjL  Like  the  former,  it  had 
rollers,  aad  like  the  latter,  spindles,  to  give  the  twist.  This  exeelleat  machine  has 
superseded  the  jenny,  aad  Io  a  considerable  extent  the  water-frame,  haTingsabeequently 
been  mueh  improTod,  and  worked  by  steam.  Some  of  these  machines,  now  at  woik  in 
Manchester,  tnm  from  1190  to  8800  spindles.  Mules  have  even  been  inade,  called  sdf- 
etcting  mdesy  that  peribrm  their  work  without  the  aid  of  a  single  spinner,  and  the  only 
mannal  labour  emptoyed  in  them  is  that  of  children  who  join  the  broken  threads.  Mule- 
spinning  is  the  least  laborions,  owing  to  the  slowness  with  which  the  machinery  moveo 
in  making  fine  threads.  A  spinner  manages  two  of  them  at  a  tiaae ;  the  pair  has  from 
SOO  to  8000  spindles. 

5034.  AnoikOr  wuekinefer  epinmng  ie  alee  now  ueei,  ceUei  s  tkroede,  and  the  qualities 
of  the  yam,  or  thread,  made  by  the  mule  and  throstle  are  somewhat  dLOTerent.  The  mule 
is  generally  used  for  aU  numbers  to  thirty,  throstles  being  now  seldom  need  to  spin  so 
high  as  forty.  The  mole  yam  is  of  a  soft  and  downy  nature,  and  is  employed  for  the 
weft  in  coarse  goods,  and  for  both  warp  and  weft  in  finer  fabrics.  The  yarn  made  by 
the  throstle  is  smooth  and  wieiy,  and  is  known  by  the  name  ot  wtUcr  iwiet^  from  having 
been  first  produced  by  the  water-frame.  It  is  used  for  the  warps  in  heavy  cloths,  such 
as  fustians,  cords,  or  for  making  sewing  thread.  This  kind  of  thread  is  made  with 
scarcely  any  manual  labour;  a  large  quantity  is  exported.  By  means  of  these  various 
maohiaes  several  sorts  of  thread  are  manufactured,  adapted  to  different  purpoaes ;  some 
factories  make  only  one  kind,  and  otbera  several,  besides  weaving  them  by  power- 
looms.  We  may  observe  that,  beaides  the  machines  and  processes  we  have  mentioned, 
which  are  the  principal  ones,  there  are  a  mat  many  others  of  inferior  importance,  the 
description  of  which  would  have  rendered  the  leading  ideas  less  easily  conceived,  and 
which  we  have  purposely  omitted. 

6636.  It  iff  ueual  io  deeeriU  the  degree  o/jfneiuee  of  eeiUon  yoriL,  or  thread,  by  a  certain 
fliumber,  and  the  method  is  this :  the  yam  is  made  mto  hanks,  each  containing  840  yards 
of  yarn,  and,  according  to  the  number  of  such  hanks  which  it  will  require  to  weigh  a 
pound,  so  is  the  number  of  the  yam ;  thus.  No.  40  denotes  a  yam  of  which  40  hanks 
weigh  a  pound.    No.  40  may  be  considered  as  the  staple  of  cotton  yam. 

SaCT.  TV. — TBK  WBAVnCO  OF  COTTOV. 

6636.  For  the  general  principle  of  weaving  cotton  cloth,  whether  plain,  twilled,  or  fif- 
ared,  we  refer  to  Seet.  III.,  on  *^  Wearing. '^  At  first,  the  common  loom  was  made  use 
of;  but  the  spirit  of  improvement,  which  had  carried  spinaing  to  so  high  a  degree  of 
perfection,  was  next  directed  to  the  weaving  department. 

6637.  In  1785,  the  Eev.  Dr.  Edmund  Cartwriffht  first  invented  a  loom  that  was 
worked  by  mechanical  power  instead  of  the  head,  called  a  fower^loom;  and^  although 
his  was  imperfeet,  it  was  the  parent  of  others,  which  are  improvements,  aad  which  are 
DOW  in  use,  Horroek*s  loom  is  that  which  is  now  geaerally  employed ;  it  is  constructed 
entirely  of  iron,  and  is  a  neat,  compact,  simple  machine,  moving  with  great  rapidity, 
and  occupying  so  little  space  that  several  hundred  may  be  worked  in  a  single  room  of 
a  large  factory.  It  appears  that  the  power-loom  has  several  adrantages  over  the  hand- 
loom  lor  some  fabrics,  not  only  producing  them  with  greater  expeditioii  and  at  a  cheaper 
rate,  bat  of  better  quality,  the  reguhirity  of  the  machineiy  being  commanded  with  more 
eertaiaty  than  that  of  human  force.  But  it  is  chiefly  m  asaking  cottons  and  other  strong 
fabrics  that  they  can  be  uaed ;  fiae  muslins  are  yet  made  moatly  by  band-looms.  At 
present,  there  are  in  England  and  Seotland  above  100,000  power-looma ;  and  it  is  sup- 
posed that  there  is  an  equal  number,  if  not  greater,  of  cotton  hand-looms. 

6638.  But,  notwithstanding  the  ingenuity  of  these  several  inTcntions  in  the  manuliM>- 
ture  of  cotton  described  above,  of  which  the  principal  is  undoubtedly  the  sphining  ma- 
chine of  Arkwright,  yet  it  must  be  admitted  that  we  are  indebted  to  the  steam-engine 
for  the  vast  extension  to  which  the  cotton  manufacture  has  arrived,  being  the  moving 
power  of  an  its  machinery. 

6639:  The  jvtnhi^  of  cattmu  should  naturally  be  next  described ;  but  as  that  depends 
upon  the  ait  of  dyeing,  aad  cannot  be  explained  without  reference  to  the  latter,  we  shaU 
reserve  the  account  of  ealioo  printing  until  we  have  treated  of  *'  Dyeing"  in  general 

Sect.  Y.-— qvautibs  op  oood  cottov  wool. 

6640.  These  are  fineness,  length  of  fibre,  strength,  softneaa,  and  equality  of  the  file* 
mentis  and  freedom  from  knots  and  impurities.  The  more  remarkable  cotton  is  for  theo» 
qualities,  and  the  leas  waste  it  anflbn  m  spinning,  the  higher  price  it  fetches.  To  judge 
of  its  quality,  a  apecimen  is  preoaed  and  drawn  through  the  fingers,  by  which  its  fineness 
aad  length  may  be  estimated.    The  cotton  broker  jwd  spinner  acquire  by  practice  a  re- 
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markable  delicacy  of  tact  io  this  way,  so  that  they  can  pronoiince  upon  the  quality,  thoogfr 
in  the  dark.  Soft,  short  filaments  are  best  adapted  for  spinningr  into  wefts ;  finn,  long, 
and  cylindrical  ones  are  best  for  making  the  wiery  warps,  -and  laoe  thread  yam.  Fer- 
merly,  cottons  were  divided  into  white  and  yeUow,  bat  tmproTed  modes  of  manuActme 
have  rendered  colour  of  less  importance  than  length  of  fibre,  and  the  broad  distinctioav 
at  present,  is  into  "  long  stapled**  and  '^  short  stapled.** 


ftMl.  With  respect  to  the  9<>iribiKty  of  diettHguUking  tettoeen  theJSbre*  of  cotton  and  ef  fiax^  aama  mj  » 
tsrotUng  obMrvatioM  hare  lately  bean  published  in  the  "  Traaaaetiaiw  rf  the  Royal  Sooietj,"  in  a  paper  If 
Jamee  Thomion,  Esq.,  **  On  the  Mnmiaj  Cleth  of  Egypt."    It  acppean  that  il  has  bean  a  matlar  ef  deafet 
whether  aome  of  the  cloth  wrapped  round  the  Egyptian  axniiuniea  la  not  of  oottoii,  aotwithatandiaf  the  w&^ 
eral  opinion  that  they  are  entirely  of  Unen ;  and  that  we  find  no  mention  among  anacat  aatbm 
Fig.  <  t».    th^t  t||0  ancient  Egyptians  were  acquainted  with  the  use  of  cotton.    Nor  did  it  aeem  eavy  lo  ds- 
termine  this  question,  even  upen  the  actual  examination  cf  a  Tarietf  of  apedniena  of  taadslb 
which  had  been  ao  employed ;  aome  pereons  pronoundiw  a  piece  to  bo  aottan  wfaicb  otiben  oa 
tended  was  linen.    It  appears,  therefore,  necessary  to  discorer  some  test  by  whidi  the  one  aa 
terial  could  be  distinguished  from  the  other  when  woTeir  into  cloth.    Simple  inspectian  proies  ia 
sufficient,  nor  do  chemical  means  offer  any  assistance.    ICr.  Thomson  ooooeived  the  idea  of  sab* 
jecting  the  fibres  cf  cotton  and  of  linen  to  exaaunatitm  by  a  powetAil  micraicope ;  thia  tssk  was 
performed  by  the  accurate  Mr.  Bauer,  with  the  assistance  of  the  impnvad  achroBMtic  microsoops 
of  Ploessl,  of  Vienna.    Mr.  Bauer  states  that  the  fibres  of  flax  are  eylindricaJ,  and  joiated  like  a 


cane,  aa  a,>l{g.  785;  whereas  those  of  cotton,  although  wheu  in  the  green  or  utripe  state  they 
are  cylindrical,  but  not  jointed,  aa  6,  when  ripe,  and  in  the  atate  in  which  the  ooctoa  ia  BMsufsr 
lured,  are  flattened  and  twisted  like  a  corkBcrew,as  c.    This  corkscrew  form  distinguiahea  tha  fibrea  of  eottoa 
from  those  of  all  other  vegetables,  and  gives  an  easy  and  accurate  method  of  determining  whether  any  mste- 
rial  ia  cotton  or  fiaz.    All  the  specimens  of  mummy  doth  so  examined  proved  to  be  of  linen. 

Sect.  VI. — cotton  of  vabious  countbiks. 

0642.  Although  the  Cotton  plant  is  the  spontaneous  production  of  aU  the  tropical  re- 
gions, yet  the  quality  of  the  downy  fibre  varies  in  some  degree,  according  to  the  kind  of 
plant  and  the  conntry  where  it  grows. 

8643.  TAe  ^merieaa  ceitom  is  reckoned  the  best,  and  of  this  the  finest  is  raised  upon  a  group  of  low,  naif 
lalands  on  the  coast  of  Oeoigia,  whence  it  »  termed  Ma-Mtoaif  colfcai.  It  ia  reamrlEable  Idv  ite  h»v  alapla,  ih» 
filamente  being  three  times  the  length  of  the  Indian  cotton  wool.  It  haa  a  ailky  aoftnaas,  ud*^  whan  weB 
cleaned,  is  preferred  hers  to  every  other  for  spinning  fine  yam ;  indeed,  it  is  indispenaable  for  the  fine^ 
though  it  is  not  very  white ;  it  is  also  highly  prized  by  the  manufacturora  of  lace.  What  is  raised  upon  the 
seacnast  of  Georgia  is  also  ezoeUent.  The  cotton  of  Berbice»  Demerara,  Surinam,  and  Gayeaae  is  ef  good 
quality,  and  long  stapled.    The  chief  market  for  American  cotton  is  liverpooL 

5644.  The  West  Indie*  produce  some  tolerable  cotton,  particularly  in  the  Bahamaa. 

5645.  India  pruducea  every  variety,  but  the  ordinarr  cotton  of  India  is  of  the  herbaceous  kind,  and  an  an- 
nual :  it  grows  principally  in  Bengal  and  the  Coromandel  coast.  Where  the  beat  cotton  goedaars  aMuandhctand 
The  cotton  of  India,  in  ^nexal,  is  inferior  to  that  of  North  and  South  America,  being  short,  tboogh  ama^  ia 
fibre,  and  the  common  kind  can  be  spun  into  fine  yam  only  by  the  delicate  fingers  of  toe  Hindoo  womra ;  little 
of  it  is  imported  into  England. 

5646.  Egyptian  cotton  is  now  cuhivated  by  Mehemet  Ali  in  considerable  quantity,  and  iaof  excellent  queJ- 
jty,  but  seldom  well  deaaed. 

5647.  The  Levant  cotton*  are,  in  general,  little  esteesmed,  being  fit  only  for  eaane  yana  aad  eandla-wicka. 
Id  the  infaocy  of  the  cotton  manufiuAun,  England  received  her  aupply  of'^the  raw  material  fiQm  Qte  Meditei<> 
mnean  and  the  Levant. 

5648.  In  our  cotton  rmllt  the  sereral  sorts  of  cotton'  are  generafly  mixed  together  ; 
thus  the  cheap  and  short-stapled  cottons  of  India  are  carded  along  with  some  of  the 
longer  American  cottons,  to  make  them  work  to  the  best  advantage ;  and  much  depends 
upon  the  skill  of  the  cotton  spinner  in  making  one  kind  conceal  or  supply  the  delects  of 
another. 

Sect.  VII. — thb  cotton  manufactubb  in  india. 

5649.  The  Hindoos  have  not  only  manufactured  cotton  cloth  from  time  immemflnal, 
bat  they  have  exceHed  all  the  nations  of  the  world  in  the  almost  incredible  peifediott 
of  their  fabrics ;  a  circumstance  the  more  remarkable,  when  we  consider  the  extreme 
simplicity  of  their  apparatus,  and  their  entire  want  of  the  ingenious  machines  by  means 
of  which  we  have  endeavoured  to  rival  them.  Almost  aU  the  varieties  of  cotton  fabrics 
which  we  have  are  made  in  India  in  abundance,  and  the  coarse  cloths  worn  by  the  na- 
tives are  produced  in  almost  every  village ;  but  the  finest  fabrics  of  India  are  the  muslins* 
For  this  elegant  cotton  fabric  Europe  has  long  been  indebted  to  India,  where,  throagfa 
the  long  lapse  of  ages,  the  manufacture  has  arrived  at  the  utmost  perfection.  Tarioos 
kinds  of  it,  originally  brought  to  this  oountry  firom  India,  are  distinguished  by  the  names 
of  the  places  where  they  are  made ;  as  jaconet,  mullmuls,  beteUes,  tamatans,  tanjeebs, 
bukes,  terridams,  doreas,  &c.,  of  which  we  now  make  Imitations. 

The  exquisite  fineness  of  some  of  the  mashns  which  have  been  made  in  some  parts 
of  India  would  scarcely  be  eredited,  were  not  the  fact  well  attested.  Dacca  is  a  place 
celebrated  for  its  extremely  fine  muslins,  which  are  not  imported,  and  are  scaitxly 
known  here.  Of  their  exquisite  delicacy,  extraordinary  accounts  are  rehited.  Taver- 
nier  states  that  the  turbans  of  some  of  the  rich  Mohammedans  at  the  court  of  Delhi 
were  of  so  fine  muslin  that  thirty  ells  did  not  weigh  four  ounces ;  and  it  is  said  that 
aome  of  their  broad  webs  might  be  drawn  through  a  ring  of  moderate  size,  the  tissne 
being  so  exquisite  that  it  seeiMd  more  like  the  work  of  insects  than  of  men,  aod,  accord* 
ing  to  the  hyperbole  of  the  East,  resembled  "the  woven  wind."  A  specimen  of  this 
manufacture  rosy  be  seen  in  the  museum  of  Vbfi  East  India  Company.    The  threads 
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b)^*^,  when  examined  with  the  mionMCope,  thoagh  Bnrpasaipg  in  finaness,  and  iptin 
only  by  ihe  dislaffand  spindle,  have  not  the  regularity  of  oui  machine-made  thread.  Sir 
Joseph  Banks  weighed  a  portioD  of  the  yarn  of  wb[ch  Ibii  ia  formed,  and  found  that 
twenty  yards  weigbed  only  one  grain,  and  a  ponod  of  it  would  reach  llfi  miles.  In 
En^ad,  yam  has  been  spun  so  fine  that  a  pound  wt>uld  extend  to  167  miles  in  length ; 
but  BUoh  yam  could  not  be  woven  here.  Thia  extremely  fine  mnslin  of  Daeea,  howerer, 
was  made  only  bj  a  ftw  ^milies.  and  was  not  permitted  to  be  exported,  being  intend^ 
chiefly  lor  the  greal  asd  wealthy,  at  the  court  of  Delhi,  under  the  imperial  goTemment. 
It  ia  said  ibat  ibe  art  of  making  it  is  now  in  danger  of  being  lost,  the  orders  for  ii  being 
BO  few  that  many  of  the  families  who  possess  the  hereditary  instruction  in  the  mode 
of  weaving  it  hare  desisted,  on  account  of  the  diflb;ulty  they  afterward  experience  in 
disposing  of  it.  The  Dacca  muslins  are  made  of  a  peculiarly  fine,  long-stapled  cotton 
that  grows  on  the  banks  of  the  River  Magna.  A  hundred  rupees  were  the  price  of  a 
piece  of  Ibis  fine  mnslin,  but  some  brought  to  England  has  com  ten  or  twelTc  guineas 
per  yard.  In  India,  they  nut  only  excel  in  tbe  art  of  weaving  whit^e  calicoes  (calicuts) 
and  muslins  of  every  description,  figured  as  well  as  plain,  but  they  likewise  excelin  tbe 
Bowered  and  glaxed  cottons  called  chiutses. 

The  cotton  manufacture  of  India  ia  not  carried  on  merely  in  a  few  large  Ioutisj  in 
Ihe  cotton  districts,  formerly,  the  growtb  of  this  material  was  nearly  as  general  as  that 
of  food  1  everywhere  Ihe  women  spent  a  portion  of  their  tinie  in  apioning,  and  almoM 
every  village  where  ootlon  was  coltivated  contained  weavers,  and  supplied  its  own  in- 
habitants with  the  scanty  clothing  they  required. 

6650.  The  mitliod  of  Jt}rncaiaig  collm  cloth  in  India  it  ai  foltoicn  The  downy  fibres 

being  separated  lr*m  the  seeds  by  fluted  rollers  of  wood,  and  opened  by  the  stroke  of  a 
string  fixed  to  an  elastic  bow,  the  cotton  is  spun  by  the  women ;  the  coarse  yarn  on  a 
heavy  one-thread  wheel  of  teak  wood,  and  of  the  rudest  construction,  the  finer  yarn  with 
a  milallio  spindle  and  a  diBtaS:  The  spinster  keeps  her  fingers  dry  by  Uie  use  of  a 
chalky  powder ;  and  in  this  manner  are  yams  produced,  which  are  finer  and  far  more 
tenacious  than  an;  of  the  machine-spun  yarns  of  Europe.  Then  follows  tbe  process  of 
warping,  which  is  performed  by  young  persons  running  nimbly  with  the  bobbins  in  Ibeir 
bands,  and  winding  tbe  thread  round  sticks  of  bamboo  fixed  in  tbe  ground ;  tbe  warp  la^ 
then  dreseed  with  rice  water.  The  yarn  having  been  thus  warped,  the  weaver's  busi- 
ness begins,  and  his  loom  is  as  rude  an  apparatus  as  can  be  imeffiaed.  It  is  thua  de- 
scribed hy  Mills,  in  his  "  History  of  British  India :" 

TliB  loam  ijig,  TM)  ctrnvtlM  ibanlj  of  two  buabaa  mHiTi,  on  for  tha  vup  knd  tht  ath«  for  thi  wib,  vii 

lc«,tor|Mnir~^'' 

IhtdgahliiMiiaiir'iki 
lb  ud  - 


tnlf  iniiiiiiiiiftliUimUi  nuliliwiT  ■i>nid>,(bii  pKpIt  ilualilpnidiiH  maeb  dalicUa (itoioil  vliieb, mdHd 
m  icirceljF  niillid  hj  IhiiH  •killtd  in  Iha  mtchinlnl  irU.  fliii  Ihit  i>  pijiljr  aiiiluHd  br  ilia  fina  hum 
i<  loncb  poiMad  \>j  (h>  Hindm,  bj  ibvii  jBtiiiin  ind  tanUsnia,  ud  br  Ibajr  childnn  batiot  bxa 
minsd  11)1  (ma  thait  lifuc/  ts  w  ut  vIiigK  hu  teu  pnoiiid  l^  On  lama  bmilj  Inn  (inanlion  to  (»• 
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and  Bunt  for  ^txuog  md  iaCbiior  |oodi  of  ovoit  kind.    CoMl»r«r  Auniabn  tho  boaotiM  ~ 


lbmili|Mtaai.    TIm  duntsn  and  gncliuno  uv  cbicfly  iiMdo_at  Ibsaliiaitain,  Kadxw,  rad  PaluuBAoua. 

prooQcod 


lonr  cloth*  And  pnllteots  km  prodoeed  ia  the  preadenej  of  Madras.    BBiidwi  iheoB,  tbnv  is  an  •■ 
it&MBt,  oaeh.diatzi«tiA  India  pndonnf  OTiaitHiag  ymlte. 

066Bt  71U  ehtrngt  ikMi  it  faking  pUce  in  the  cation  mmimfcetttnf  cfhtHm  deaeire  a  lev 
remarks.    Prom  what  we  have  already  stated  in  our  histoiy  of  this  nairafaetiirev  it  v 
seen  that  no  real  eoctos  cloths  were  made  in  England  previow  to  V^e  iwrtatium  of  tlw 
spinning  madunes  Vf  Ailcwriglit ;  before  that  time,  all  ftbrics  entirely  of  coCt«ii^  afl  cal- 
iooesi  chintses,  mnsfins,  dus.,  were  imported  from  India.    Even  after  tlM  dincovcries  M 
Arkwrigbt,  Indian  cottons  were  prohibited,  not  so  mnch  lor  the  protection  of  •■r  cotton, 
bat  of  our  woollen  manofactore ;  and  afterward,  to  enoosfage  ealioo  printing,  plain  I» 
dian  calicoes  were  admitted  onder  a  duty,  and  were  printed  in  England  ;  bat  at  that 
time  all  mu^ns,  which  were  mnch  worn  by  ladies,  were  Indian,  and  no  attempt  to  im- 
itate them  waa  made  antil  the  inTention  of  Crompton's  spinning  madiine,  called  the 
mnle,  whidi  spun,  for  the  first  time,  cotton  yarn  sufficiently  fine  and  strong  for  mnsKn. 
From  our  improvements  in  machinery,  by  which  ccrtton  thread  is  spun  with  nodi  iheii- 
ty,  this  manufacture  in  India  is  now  sofering  to  a  great  extent.    Not  only  do  we  un- 
dersell Indian  cottons  in  foreign  markets,  but  actually  a  great  quantity  of  yam  spun  by 
British  machinery  is  sold  to  the  Indian  weavers  at  one  Mf  the  price  whicfa  they  pay  to 
their  own  women,  notwithstanding  the  extreme  cheapness  of  their  living.    The  conse- 
qnences  to  the  natives  of  India  must  be  extremely  iojurioos,  since  tbeir  hand-loom 
ere  cannot  compete  with  our  steam-engines. 

SacT.  VIII.— Dasoaipnon  or  ran  takiov*  cotvos  rAanics. 


5668.  It  is  scarcely  possible  to  convey  any  adequate  idea  of  the  variety  of  cotton 
doths  or  fabrics  that  have  issued  from  the  loom  and  the  printer,  since  the  eommene^ 
ment  of  this  manufacture  to  the  present  time.  Hie  pattern  cards  of  Manebester  goods 
sent  out  to  the  Continent  by  the  most  considerable  manufacturere  have  presented  spe^ 
cimens  of  upward  of  1500  different  kinds,  varying  in  strength  and  pattere  from  the 
coaree  doths  to  the  finest  muslins,  and  in  colour  from  the  richest  chints  to  platn  goods, 
induding  many  figured  in  the  loom.  The  following  descriptions  iadade  only  those  Id 
general  use.  . 

0664.  Cs/tdb  derives  its  name  from  the  province  of  Caiicat,  in  India,  where  it  was 
chiefly  made,  and  from  which  it  was  obtained  when  originally  imported  into  Earope. 
It  was  firet  brought  hither  from  India  in  1681,  and  was  firet  manafactared  ih  this  coon- 
tiy  about  1772. 

5655.  The  varioiu  kinds  of  calicoes  made  in  this  country  are  commtn  fiain  vhiu  calico, 
usually  called  cotton  doth ;  fents  are  remnants,  or  pieces  of  this  sewed  together,  and 
sold  as  low  as  Ud.  or  2H  per  yard.  Duck  is  a  stonter  kind ;  and  daabU  wan  ia  atiB 
stouter.  Calico  skirling,  or  twine  cloth,  is  a  very  even  made  calico,  to  imitate  nnen ;  a 
superior  kind  is  called  patent  twist ;  the  yam  is  closer  twisted  than  in  common  calico. 
Sheeting  calico  is  a  stout  fabric,  much  used  as  a  substitute  for  linen,  and  by  many  per- 
sons preferred,  particularly  in  odd  weather.  Printed  caHcoes,  or,  as  they  are  called, 
prints,  originally  made  in  imitation  of  those  from  India,  are  now  manutetured  here  of  an 
infinity  of  patterns,  of  which  each  year  produces  some  new  ones.  Vast  quantities  are 
exported  to  every  part  of  the  world.    See  "  Calico  Printing,''  Book  XVII.,  Chap.  XH. 

Calicoes  are  fiequently  so  fuQ  of  the  dressing,  a  preparation  of  lime  put  in  by  the 
manufacturer,  to  make  them  of  a  better  edour,  that  it  is  dHBcdt  to  ascertain  their  qual- 
ity ;  it  is  best«  therefore,  to  choose  calico,  if  possible,  free  from  dressing,  and  to  see 
that  the  threads  are  straight  and  evenly  woven. 

6666.  Chints  is  a  pecdiar  style  of  printed  calico,  in  which  the  fignres  are  of  at  leaal 
five  different  colours,  impressed  upon  a  white  or  cdonred  ground.  They  were  origt- 
naliy  from  India,  bat  are  now  made  here  of  great  beauty. 

5657.  Muslins. — ^India  muslins  were  first  introduced  into  this  conntiy  about  the  yeai 
1670,  before  which  time  cambrics  and  Silesia  lawns  were  used  instead,  and  aoeh  fioe 
linens  firom  Flanden  and  Grermany  as  were  brought  back  in  exdiange  for  our  woolea 
manulactnres.  The  manufiuiture  of  muslins  was  attempted  at  Paisley  as  eariy  as  1760 ; 
but  it  was  not  till  eighty  yeare  afterward  that  British  muslins  became  a  rival  to  those 
from  India.  In  1785  they  were  much  improved,  since  which  period  their  progress  has 
been  rapid  beyond  all  example.  In  the  year  1787,  it  was  computed  that  not  less  than 
600,000  pieces  of  muslin,  induding  shawls  and  handkerchiefs,  were  annually  made  ia 
Great  Britain.  The  manufacture  has,  from  that  time  to  the  present,  continued  pro> 
gressively  to  increase,  and  bids  fair  to  become  the  most  lucrative  and  extensiTe  of  any 
in  this  country.  Glasgow  and  Paisley,  in  Scotland,  and  Bolton,  in  Lancaahire,  are  lbs 
chief  seats  of  this  manufacture.  It  is  proper  to  observe  that  the  Swiss  had  succeeded, 
long  before  us,  in  the  manufacture  of  muslins  at  Zurich  and  St.  Gkdl ;  yet  our  inventions 
in  spinning  gave  us  a  great  advantage  over  them ;  these  improvements,  however,  they 
have  lately  adopted.     Considerable  muslin  manufaotories  are  esUblished  in  Germany. 

rbe  maahns  and  other  cotton  goods  of  India,  notwithstanding  the  simple  and  primi 


i' 


COTTON    FAlttlCS   FOR   DREfiS,  ETC.  i§6l 

icve  inroeesMs  of  tpianing  and  weaviiig  by  which  they 'are  prodaeed,  stffl  retBtm,  io  tome 
degree,  their  raperierity  over  thoee  or  Britieh  mannfoctiHre,  p&niciflaiiy  for  durability 
aod  jretaining  their  whiteneae ;  Imt  in  our  finer  fahrice  the  imitation  is  so  close  aa 
scarcely  to  be  distinguished  from  the  original ;  and  it  requires  a  practised  eye  to  dis- 
erinuDate  between  an  India  and  a  British  mull.  Some  depend  upon  the  aupposed  marks 
of  the  manuftetnrer,  or  the  perfiirae  of  the  cedar  boxes  in  which  the  India  muslins  are 
imported ;  but  these  are  circnmstances  easily  counterfeited  where  fraud  is  intended. 

6658w  The  foUowiog  are  the  Tarieties  of  mualin  now  generally  known  here  : 

Jae&iut  is  a  rery  general  fabric  of  the  lighter  description  of  muslin,  rery  open  and 
solt»  but  somewhat  atonter  than  the  mullmul.  The  name  is  supposed  to  be  a  corruption 
of  Jaghernout,  the  district  in  India  where  these  muslins  are  cfaieily  made.  It  is  the 
tbifi/kest  of  the  soft  mnalins  used  for  dresses,  neckdotbs,  dec. 

Nainsook  is  a  still  thicker  kind  of  jaconet.  These  are  |^tn  and  striped,  the  stripe 
mnning  the  way  of  the  warp. 

Mull  nnuUn  is  a  Tory  thin  and  soft  kind,  used  for  dtesses,  trimmings,  dec.  Simss  muU 
IB  dressed  and  stifibned. 

Seerhand  is  between  nainsook  and  midl,  particularly'  adapted  for  dresses,  on  account 
of  its  retaining  its  clearness  after  washing. 

BiUce  rmulin  (erroneoosly  written  hook)  fa  a  plain,  dear  kind  of  mnsfin ;  it  is  either 
lawn  buke,  or  stifihned  to  imitate  the  French  dear  fown ;  or  bard,  and  more  stifiened 
and  dressed  ;  or  it  is  aoft^  to  imitate  the  India  bnke.  Buke  musim  is  woven  for  work- 
ing in  the  tambour. 

Foundaiiam  nuuiin  is  a  tery  open-worked  musHn,  used  by  dressmakers  for  stiffbning 
dresses  and  bouMta^    It  may  be  had  either  in  white  or  black. 

Ltmo  is  thinner  and  clearer  than  buke. muslin,  and  may  almost  be  called  a  cotton 
game,  often  employed  for  window  blinds. 

Cambrie  mmlm  is  an  imitation  of  cambric.  It  is  sometimes  glazed  white,  black,  and 
odonredf  for  linings,  and  it  is  also  twilled.    It  is  figured,  striped,  or  corded. 

Cord  and  fancy  eheeki  are  cambric  muslins  with  stripes  and  cords  plac^  across  each 
other  cheeker-wise,  by  thick  threads  being  introduced  into  the  warp  or  weft. 

Figured  nmdhu  are  wrought  in  the  loom  of  Tarions  widths,  to  imitate  those  woriced 
in  the  tambour. 

Tamboured  muaHn  most  be  distinguished  from  the  last,  being  embroider^  by  hand  on 
the  tambour. 

The  mors  open  ktaids  of  muslin  are  best  fitted  for  being  ornamented  with  figures  by 
needle*work  on  the  tambour,  the  lightness  and  transparency  of  the  fabric  forming  a  con- 
trast with  the  doeeneas  of  the  needle-work.  Scotland  is  the  chief  seat  of  the  manufac- 
ture of  tamboured  muslins. 

CoUon  eaaniric  is  separated  into  two  kinds :  cambrics  to  be  used  for  dresses,  either 
white  or  printed,  and  eambric  to  be  used  for  the  same  purposes  as  French  cambric.  The 
first  is  made  in  Lancashire,  the  other  at  Glasgow. 

Scouh  Camhric. — One  might  suppoee  from  the  name  that  this  was  made  of  flax ;  but 
it  is  a  fine  doth  made  of  cotton  to  imitate  French  cambric.    From  the  confused  Ian 
gnage  of  shopkeepers,  it  is  neceesaiy  to  keep  in  mind  that  cambric  is  property  a  mann- 
fiMStnre  from  tut,  and  not  fhmi  cotton. 

Common  guuxa  is  a  variety  of  woven  texture  much  used  for  light  purposes.  It  is 
formed  by  the  warp  being  twisted  somewhat  like  a  rope  during  the  operation  of  weav- 
ing, by  which  the  doth  acquires  a  considerable  resemUanoe  to  lace.  The  texture  of 
this  gaoae  ia  atw^ra  open,  flimsy,  and  transparent,  but,  from  the  turning  of  the  warp,  it 
pOBseaeet  an  nnoooBmon  degree  of  strength  and  tenacity,  in  proportion  to  the  quantity 
of  materials  which  it  contains.  This  quality,  together  with  its  transparency,  fits  it  for 
ornamental  purposes  of  varioua  kinds,  particularly  for  flowering  or  figuring,  either  with 
the  needle  or  in  th&loom. 

Nankun  was  originally  a  Chinese  manufacture  only,  and,  it  is  said,  derived  its  agree- 
able pale  salmon-coloured  tint  from  the  natural  colour  of  a  kind  of  cotton  grown  in 
that  country.  English  nankeen  looks  equally  weU  at  first,  and  even  better,  as  it  is  more 
evenly  woven ;  but  it  loses  its  colour,  obtained  from  being  dyed,  and  becomes  pale  after 
being  several  times  washed. 

5609.  Cotton  damoMks  are  made  in  imitation  of  linen  damasks,  which  see ;  though  they 
anawer  very  well  for  many  ordinary  purposes,  and  are  cheap,  they  are  not  so  durable  as 
linen,  nor  do  they  preserve  their  whiteness  except  frequently  bleached. 

Hnekahaeks  and  diapers  of  cotton  are  made  in  imitation  of  the  same  articles  in  linen, 
and  are  used  for  the  same  purpose.    They  are  cheaper,  but  less  durable. 

6660.  Cotton  ticks  are  plain  and  twilled,  in  imitation  of  linen  ticks,  to  which  they  are 
inferior.    There  is  also  a  kind  named  «Rton,  composed  of  linen  and  cotton. 

Oingham  m  a  thin,  checkered  cotton. 

Couniervanes,  evidently  a  corruption  of  eounter-pointf  have  little  protuberances  on  the 
surface,  dispersed  after  a  certain  pattern. 

6661.  MarssiUes  quilts  are  a  more  elegant  kind  of  bed-quilts,  and  lighter  than  com 

6F 
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mon  wUte  oomiteiiNuies  of  x^tton.    This  fabric  is  a*doiibie^ck>tii  with  a  third  of  mttet 
material  between,  which  is  kept  in  its  place  bj  the  qoiiting  done  in  the  loom 

5662.  CoUoH  quiUntf  is  made  for  waistcoat  pieces,  strong  and  thi<^  and  much  reseBi 
bling  the  pattern  of  diaper. 

6663.  Jean  is  a  twilled  cotton,  striped  as  well  as  white.  Satin  jeans  are  of  a  soperior 
make,  wove  in  the  manner  of  satin,  with  a  smooth,  glossy  surfooe,  and  used  waaeh  fat 
ladies*  shoes. 

6664.  Dimitu  ia  a  well-known  article,  made  with  various  stripes,  and  either  twilled 
or  plain ;  much  used  for  white  curtains. 

5665.  Fustian  ia  a  species  of  coarse  twilled  cotton,  but  may  be  considered  as  a  ge»> 
eral  term  which  comprehends  several  varieties  of  cotton  fabrics,-  aa  ooidoroy,  jean,  vel- 
veret,  velveteen,  thickset,  thickset  cord,  and  other  atom  cloths^for  men's  wearing  a^iar- 
el ;  from  their  strength  and  cheapness,  they  are  very  serviceable  to  agricoltoral  pmpte. 
It  is  generally  dyed^f  an  olive,  leaden,  or  other  colours.  Fustians  appear  to  have  been 
first  manufactured  in  Barcetona,  and  were  so  named  from  the  Spanish  **  foste,'*  sttoog. 
They  were  first  brought  to  this  country  from  Flanders,  where  they  were  also  made, 
probably  in  consequence  of  the  connexion  between  that  country  and  Spain.  They  weie 
much  in  request  iormeriy,  though  it  does  not  appear  that  they  were  made  here  to  any 
extent  until  the  manufacture  was  brought  over  by  the  religious  refugees,  several  of 
whom  settled  in  Bolton  and  Maiv*liester,  and  gave  rise  to  the  cotton  manolactaTe  of 
these  places.  But  the  fustians  of  that  time  were  not  made  vrholly  of  cotton.  Cotloa 
could  not  then,  as  we  have  already  stated,  be  spun  in  Europe  fit  for  the  warp,  wlrieh 
was  obliged  to  be  of  linen,  and  the  weft  only  vras  of  cotton.  Till  the  inventions  of 
Arkwright  furnished  water  twist  for  the  warp,  fustian  was  a  mixed  manoiactnre  of  haea 
and  cotton.  At  present  it  is  made  entirely  of  cotton.  Fustians  are  either  plain  or 
twilled.  Common  plain  fustain,  called  fillow,  is  sold  as  low  as  7d.  a  3rard ;  when  of  a 
strong  twilled  texture,  and  cropped  or  shorn  before  dyeing,  it  is  called  barratan  aad 
moleskin ;  when  shorn  after  being  dyed,  it  is  called  beaverUen.  These  form  strong,  dura- 
ble, and  cheap  materials  for  clothes  for  labouring  peo|de. 

Canioon  is  a  fustian  with  a  fine  cord  visible  on  one  side,  and  a  satiny  surface  of  yams 
running  at  right  angles  to  the  cords  upon  the  other  side.  The  satiny  side  is  sometimes 
smoothed  by  singeing.    The  stuff  is  strong,  and  has  a  fine  aspect. 

Corduroy  is  classed  among  fustian,  but  is  ribbed  or  corded,  the  projectiog  part  having 
a  pile.  '  The  best  kinds  are  twilled.  It  is  a  strong  wear.  Gutting  or  cropping  fus- 
tians by  hand,  to  give  them  a  corded  appearance,  is  a  very  laborioas  and  delicate  op- 
eration ;  and  a  machine  has  been  invented  which  efiects  the  puipose  with  great  pre- 
cision and  despatch ;  hence  the  price  of  these  articles  has  lowered,  and  a  great  variety 
has  been  introduced. 

6666.  Velpsteen^  or  cotton  velvet,  is  an  imitation  of  velvet  in  cotton ;  it  is  of  various 
colours,  and  much  used  for  the  same  purposes  as  velvet,  being  much  cheaper.  Felwref 
and  thickset  are  modifications  of  velvet. 

6667.  Cotton  handkerchiefs  are  made  of  a  vast  variety  of  kinds.  Some  are  printed  in 
imitation  of  India  handkerchielfo,  and  are  called  Malabars,  handanas,  ^dcc. ;  others  are 
spotted  in  white ;  navy  Hues  and  Monteiths  are  dyed  all  of  one  colour,  and  Imve  spots  of 
white,  through  discharging  the  colour  by  a  particular  process.  The  manufacture  d 
cotton  baad^as,  by  Measrs.  Monteith,  of  Glasgow,  is  a  remarkable  instance  of  what 
may  be  done  by  mechanical  and  chemical  means  combined.  A  great  number  of  cotton 
handkerchiefs,  dyed  of  a  brilliant  Turkey  red,  are  laid  upon  each  other  and  subjected  to 
a  press,  and  a  liquid  capable  of  discharging  the  colour  is  let  into  them  through  apeitnm 
in  the  press.  Such  is  the  expedition  of  this  process,  that  in  ten  hours  1600  pieces,  of 
12  yards  each,  equal  to  19,200  yards,  are  converted  into  bandanas  by  the  labour  of  four 
workmen. 


CHAPTER  V. 

BtLK  PASaiCS  FOR  DRXBS   AND   PDRNITURB. 

Sect.  I. — ^historical  rkmarks. 

5668.  Mankind  must  have  been  far  advanced  in  civilization  and  the  observation  of  tm 
tare  before  they  discovered  a  material  for  clothing  in  the  labours  of  a  caterpillar,  and 
perceived  that  the  little  yellow  ball  which  adhered  to  the  leaf  of  the  mulberry  tree  could 
be  unwound  into  slender  filaments,  and  these  made  to  form  tissues  of  endless  beauty 
and  variety.  China,  one  of  those  countries  in  which  the  arts  of  life  have  long  arrived 
at  a  high  degree  of  ^rfection,  appears  to  have  been  the  first  to  make  use  of  silk.  We 
are  told  that  the  empresses  of  that  country,  many  years  ago,  surrounded  by  their  women, 
employed  their  leisure  hours  in  the  rearing  of  silk- worms,  and  in  the  weaving  of  silk  tis- 
sues and  veils ;  but  numerous  must  have  been  the  experiments  and  trials  made  befine 
the  thick  velvet,  the  stifiT  brocade,  and  the  thin  gauze  could  have  been  formed  from  tiat 
material.    From  China,  or,  as  it  was  then  called  by  the  Greeks,  the  country  of  the  Sn-€$% 
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this  Ta.jab1e  commodity  was  conveyed  into  India  and  Persia;  and  after  the  inquest  oj 
that  empire  by  Alexander  the  Great,  it  was  broaght  into  Greece ;  from  thence  it  was 
carried  to  Rome,  where,  as  we  are  informed  by  several  historians,  it  was  so  rare,  and 
deemed  of  such  value,  as  to  lie  sold  for  its  weight  in  gold.  Vopisous  tells  us  that  the 
Emperor  Aurelian,  who  died  A.D.  275,  refused  the  empress  a  suit  of  sillc,  on  account 
of  its  high  price,  although  she  solicited  it  with  much  earnestness.  For  several  centu- 
ries the  Persian  merchants  supplied  the  Roman  empire  with  silk,  which  was  brought 
overland  from  China  by  means  of  caravans  that  traversed  the  vast  continent  of  Asia 
in  243  days.  It  is  said,  indeed,  that  at  that  time  the  raw  material  was  brought  from 
China  and  woven  in  manufactories  established  in  Persia,  Tyre,  and  other  places  of  the 
East. 

But,  notwithstanding  an  immense  trade  in  this  substance,  which  was  for  a  series  of 
ages  carried  on  between  the  Roman  and  Persian  empires,  and  after  the  seat  of  the  for- 
mer was  transferred  to  Constantinople,  the  nature  of  the  8ilk>worm  and  the  manner  in 
which  the  silk  was  produced  remained  secret  with  the  Chinese,  and  was  entirely  un- 
known in  Europe  until  the  reign  of  Justinian,  A.D.  555.  At  this  time,  two  Persian 
monks,  who  were  employed  as  missionaries  in  some  of  the  Christian  churches  already 
established  in  India,  penetrated  into  China,  where  they  observed  the  labours  of  the  silk 
worm,  and  became  acquainted  with  the  art  of  working  its  productions  into  a  variety  of 
elegant  fabrics.  On  their  return  to  Constantinople,  they  were  encouraged  by  the  emper- 
or to  onde)rtake  a  second  journey  for  the  purpose  of  procuring  these  wonderful  insects 
themselves.  This  they  effected  by  conveying,  in  a  hollow  cane,  a  quantity  of  the  eggs, 
which  were  afterward  hatched  ;  and  it  is  remarkable  that  these  became  the  progeni- 
tors of  all  the  generations  of  silk- worms  since  reared  in  Europe  and  the  western  parts 
of  Asia. 

Manufactories  of  silk  were  soon  afterward  established,  not  only  at  Constantinople,  but 
at  Athens,  Thebes,  Corinth,  and  other  parts  of  Greece ;  and  for  six  hundred  years  these 
were  confined  to  the  territories  of  the  Greeks.  Its  first  diffusion  was  the  consequence 
of  the  invasion  of  Greece  by  Roger  I.,  king  of  Sicily,  who  carried  a  number  of  silk  weav- 
ers to  Palermo ;  and  the  silks  of  Sicily  are  described  as  having  been  of  great  excel- 
lence. The  Venetians  afterward,  in  consequence  of  their  commerce  with  the  Greek 
empire,  supplied  ail  the  west  of  Europe  for  several  centuries.  By  degrees  this  manu- 
facture was  introduced  into  Italy,  Spain,  and  France. 

In  1521,  the  French,  Under  Francis  I.,  being  supplied  with  silk-worms  and  work-peo- 
ple from  Milan,  began  a  silk  manufhcture  at  Lyons,  which  has  flourished  ever  since  that 
time,  and  the  demand  for  Eastern  silk  has  diminished  in  consequence.  In  Spain,  Uie 
culture  and  manufacture  of  silk  was  introduced  at  an  eariy  period  by  the  Moors ;  and  it 
was  there  that  silk  knit  stockings  were  invented,  whence  they  were  brought  over  to 
Henry  VIII. 

6669.  The  u»e  of  ailk  in  drest  was  extensively  adopted  in  England  by  ike  wealthy  soon  after 
the  Norman  conptest,  but  was  then  confined  to  occasions  of  ceremony.  The  destruction 
of  the  city  of  Antwerp  in  1583,  by  the  Duke  of  Parma,  drove  a  third  part  of  the  silk 
weavers  to  England,  and  they  laid  the  foundation  of  the  art  in  this  comitry.  Another 
political  event,  the  revocation  of  the  Edict  of  Nantes  in  1686,  produced  a  similar  effect, 
and  the  Spitalfields  silk  weavers  date  from  that  time.  But  it  was  the  introduction  of 
the  throwing  machine  by  Sir  Thomas  Lombe  that  completely  established  the  silk  weav- 
ing in  the  British  dominions. 

5670.  Oreat  hopes  were  at  one  time  entertained  that  native  silk  could  he  produced  in  Eng- 
.land ;  but  though  the  silk*worm  works  very  well  in  this  climate,  and  may  be  reared  for 
amusement,  and  silk  obtained  with  great  care,  yet  the  necessary  food,  the  white  mul- 
berry tree,  requires  greater  warmth  than  that  of  our  usual  summers ;  hence,  all  the  at^ 
tempts  to  raise  silk  for  manufacture  have  not  afforded  profitable  residts.  Some  have 
supposed  that  the  animal  degenerates  here,  and  lettuce-leaves  are  a  poor  suocedaneum 
for  the  mulberry.  If,  indeed,  by  due  care,  silk  could  be  produced  in  En  j^nd  in  sufilcient 
quantity,  still  the  high  price  of  labour  would  prevent  its  culture  from  becoming  a  source 
of  profit  to  the  producer.  Notwithstanding  this,  the  English  manufocture  has  gone  on 
improving  steadily,  and  affords  one  of  the  most  remarkable  instances  where  an  art,  bor- 
rowed from  other  nations,  and  employing  a  material  of  foroign  growth,  has  at  length 
equalled  that  of  the  countries  from  which  it  was  derived. 

Of  late,  several  causes  have  contributed  to  improve  our  silk  manufactures ;  one  of  the 
principal  has  been  the  romoval,  in  1826,  of  the  prohibition  of  Importing  French  silks  which 
has  compelled  our  weavers  to  improve  their  art,  in  order  to  compete  with  French  inge* 
nuity.  Indeed,  in  point  of  substantial  excellence,  plain  silk  manufactured  in  England  is 
now  considered  at  least  equal  to  that  of  France ;  while  in  all  mixed  fabrics  of  silk  and 
wool,  silk  and  cotton,  silk  and  linen,  dec.,  our  superiority  is  admitted  bv  the  French  them- 
selves. But  we  do  not  yet  rival  our  neighbours  in  ribands,  figured  gauzes,  and  light 
fancy  articles.  The  greater  attention  paid  to  the  art  of  designing  in  Lyons,  the  cqds»- 
quent  better  taste  of  the  artists,  and  the  superior  brightness  and  lustre  of  their  coloui% 
give  them  advantages  with  which  it  is  difficult  to  contend. 
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Sect.  U. — roiaAXioH  oy  iiuc. 

6671.  Tie  jtllsiMrM,  whieh  prodmes  tke  OMWi  spiendid  article  of 
ma]  not  more  lemariuible  for  the  precious  matter  which  it  fniniabea  for  this  pupoM 
than  for  the  many  forms  it  assumes.  Like  manj  other  insects,  it  goes  through  lioar 
metamorphoses.  In  itomost  perfeetstate,  it  is  a  white-eokwred  BMth  (Phml^im  Boa^ 
flwrtX  which  lajrs  a  number  of  small  eggs,  each  about  the  siae  of  a  pin's  head,  Iran  which, 
in  the  warmth  of  spring,  the  caterpillara  are  hatched.  No  sooner  does  the  worm  boiit 
its  shell  than  it  begins  to  eat  greedily,  its  fixMl  being  the  leares  of  the  mnlberry  tree,  ol 
which  there  are  sereral  spedes ;  but  the  white  is  preferred.  For  aboot  thirty  days  it 
continues  to  feed  upon  them,  casting  its  skin  either  three  or  four  times.  At  the  end  of 
this  period,  having  attained  its  full  size,  it  ceases  to  eat  for  the  remainder  of  its  iiie,  and 
prepares  for  one  of  the  metamorphoses  whkdi  it  is  to  undergo,  by  spinning  a  ball  of  fine 
silk  filaments  round  itself  as  a  defence  from  injuries  during  its  chiysalis  state,  in  whidi 
it  lies  dormant  like  a  swaddled  mummy,  and  apparently  d^,  iir  fifteen  or  twenty  days. 
At  length  it  breaks  throqgh  this  eoTering,  and  comes  abroad  prorided  with  wings,  an- 
tennae, and  feet ;  in  short,  a  butterily,  as  above  described,  which  Uvea  only  a  few  days^ 
lays  its  eggs,  and  then  dies. 

5678.  In  our  tUteriptitm  oftkgformatum  of  silkt  we  shall  begin  with  the  hatching  of  the 
eggs,  which  we  have  just  said  are  deposited  by  the  silk-worm.  These  are  generally 
about  five  hundred  in  number  by  one  insect,  and  when  first  deposited  are  coTCied  with 
a  liquid  which  glues  them  to  the  leaf,  doth,  or  paper  on  which  the  female  leavea  them: 
they  may  be  freed  from  this  by  dipping  them  in  cold  water,  and  afterward  diying  tbeoL 
•To  presenre  the  eggs,  the  temperature  should  be  between  64°  and  69°  ;  and  when  the 
warmth  of  spring  commences,  they  should  be  kept  Id  the  cool,  not  exceeding  the  abors 
beat,  lest  they  should  be  hatched  before  the  mulbmy  leares  eome  out  to  supply  their 
food.  When  required  to  be  hatched,  they  are  laid  in  a  room  with  a  stove,  and  exposed 
to  a  warmth  graduaUy  increasing  till  it  reaches  86°,  the  temperature  at  which  the  cater> 
pillar  appears,  and  which  takes  place  in  eight  or  ten  days.  Previously  to  this,  the  e^gs 
should  be  covered  with  sheets  of  paper,  pierced  with  holes  about  one  twelfth  of  aa  inch 
in  diameter,  having  mulberry  leaves  hud  on  the  top.  The  young  caterpillarB  instincUve* 
ly  find  their  way-through  these  holes  to  come  at  the  leaves,  which  they  instantly  begia 
to  devour  greedily.  The  leaves,  loaded  with  worms,  are  then  laid  r^[ulariy  on  vricker 
shelves  in  a  well-aired  apartment,  which  should  be  kept  at  a  temporature  from  68°  to 
66°.  Much  care  ia  required  in  managing  the  silk-wonns ;  their  food  shouhl  be  rogubrfy 
supplied,  and  everything  about  them  should  be  kept  perfectly  dean;  also^  the  proper 
Tentilatiott  of  the  room  is  essential.  During  each  mouitittg  or  casting  of  the  skin,  the 
animals  fall  into  a  languid  state,  and  eat  little ;  but  the  appetite  revivea  on  aoqairiiig  a 
new  skin.  The  caterpillars  indicate  the  commencement  of  their  spinniag  silk  by  eeae* 
ing  to  eat,  abandoning  the  leayes,  trjring  to  crawl  up  on  the  upright  paita,  and  to  con- 
ceal themselves  in  corners.  Twigs  of  heath,  broom,  or  other-  shrubs  are  now  laid  m 
rows  on  the  shdves,  and  the  little  creaturea  begin  to  construct  on  these  their  coverings 
of  silk,  called  €oeoons, 

6678.  T/u  vmteriai  oftoMch  th*  silk  is  formed  is  a  dammy  liqtai  sxisiiag  isk  the  ^odtfjf 
Ae  worm,  which  it  ejects  through  two  apertufes,  and  which  haidena  ia  the  air.  The  A 
ament  is  at  first  double,  but  is  immediately  aggiutinated  into  one.  This  liquid  matter 
may  be  extracted  in  a  lump  from  the  body  of  the  worm,  and.  dftiwn  out  artificially  into 
threads  of  various  diameters.  At  the  commencement  of  spinning  the  coooona,  the  fila- 
ments are  thrown  about  without  any  regularity,  constituting  what  is  caUed  the  fUms  sUk; 
but  soon  the  animal  spins  its  thread  and  winds  it  about  in  a  very  regular  manner,  ftnn- 
ing  the  cocoon  into  an  egg  ahape,  and  about  an  inch  and  a  quarter  in  length.  This  ia 
eompleted  in  about  three  or  four  days ;  and  the  animal  within  has  changed  finun  the  stale 
of  a  caterpillar  to  that  of  a  chiysalis  or  aurelia.  If  the  coooona  vrere  suflfered  to  resDaia 
about  eighteen  or  twenty  days,  the  next  metamorphosis  would  take  plaoe»  and  the  bot- 
tenfly  or  moth  would  burst  Uirongh  the  cocoon,  breaking  the  filaments  aaiader,  thus  rsa- 
dcring  the  silk  useless.  To  prevent  this,  the  animals  within  the  cocoons  are  killed  be* 
fore  they  are  ready  to  break  out,  by  exposing  the  cocoons  for  five  days  to  the  sunshuie 
or  hot  weather,  or  by  placing  them  in  a  hot  stove,  or  in  tin  cases  surrounded  by  the  stem 
of  boUinff  water.    A  heat  of  203°  is  sufficient  to  destroy  their  vitality. 

The  filaments  vary  in  diameter  from  y^^j  to  m^^  ^  &R  indi,  and  the  ailk  frtua  ooe 
eocoon  weighs  about  two  and  a  half  grains.  The  colour  of  the  silk  is  yellow,  and 
though  of  difibrent  shades,  there  is  no  necessity  for  sorting  it,  as  this  diffisrenoe  disap- 
pears in  the  subsequent  processes  for  preparing  it. 

Besides  the  common  8ilk-vn>rm,  there  are  two  other  varieties  that  are  partially  cahi* 
vated ;  one  smaller,  and  the  other  larger,  rarely  attaining  the  length  of  three  inchea: 
When  in  its  indigenous  state  in  China,  the  silk«worm  performs  its  transfermations  and 
siHns  its  cocoons  on  the  growing  leaves  of  the  mulberry  trees,  from  which  they  ar( 
taken ;  but  this  silk  is  not  so  fine  as  vrhat  is  produced  in  artificial  cnltivstion ;  and  thf 
Chinese  bestow  great  care  in  attending  the  whole  of  the  processes.    On  accoont  of  tin 
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difficulty  of  procariDg  food  in  sufficient  quantity  in  England  from  the  white  mulberry 
tree,  other  leaves  have  been  tried :  of  these,  the  leaves  of  the  lettoce  are  most  relished 
by  the  animals ;  but  thoueh  they  eat  and  subsist  on  them  for  some  time,  they  then  8|4& 
out  a  small  quantity  of  silk. 

Sbct.  in. — MiirioBnwT  or  thi  silk  to  ^^mv  thread. 

5674.  To  wind  off  the  threads  or  filaments  from  the  cocoons  would  appear,  at  first  sight,  to 
be  a  very  difficult  operation,  yet  it  is  performed  in  a  very  simple  manner.  The  cocoons 
are  thrown  into  a  flat  basin  of  copper  filed  with  water,  kept  heated  by  means  of  a  char- 
coal fire,  or  by  steam.  In  this  the  gummy  matter  with  whicli  the  fine  threads  are  natu- 
rally cemented  together  is  dissolved,  which  permits  the  filaments  of  the  cocoons  to  be 
drawn  ofll'and  Wound  upon  a  reel.  But  if  each  cocoon  were  to  be  reeled  ofiT  separately, 
the  thread  would  prove  so  slender  as  to  be  unfit  ipx  use.  To  make  it  sufficiently  strong, 
several  are  wound  oflT  together,  adhering  by  their  natural  gum,  ahd  forming  one  thread. 
In  order  to  find  the  ends  of  the  cocoons,  on  beginning  this  process  the  winder  employs 
a  whisk  of  birch  ;  drawing  this  through  the  water,  several  loose  ends  of  the  filaments 
stick  to  it,  and  are  thus  brought  out.  To  unite  them  together  before  they  reach  the 
reel  on  which  they  are  wound,  a  sufficient  number  are  made  to  pass  through  a  small 
hole  in  an  iron  plate.  The  reel  is  of  the  common  kind.  It  is  reckoned  that  each  cocoon 
yields  on  ^n  average  about  three  hundred  yards  of  silk.  Two  hundred  and  fifty  average- 
sized  cocoons  weigh  about  a  pound ;  and  eleven  or  twelve  pounds  of  cocoons  give  one 
pound  of  reeled  silk,  the  remainder  consisting  of  the  weight  of  the  enclosed  chryssdis, 
floss  silk,  waste,  dirt,  dec.  It  has  been  estimated  that  a  pound  of  the  silk  filament,  as 
elaborated  by  the  silk-worm,  wouM  measure  five  hundred  itiiles  in  length. 

5676.  What  is  simply  drawn  from  the  cocoons  in  the  above  manner  by  reeling  is  de- 
nominated raw  silk,  and  a  thread  of  this  may  contain  firom  three  to  thirty  filaments,  the 
thread  being  sometimes  composed  of  several  groups,  which  have  first  been  foiroed  of 
five  or  six  filaments  each,  the  whole  being  afterward  united  into  one  quantity,  the  thread 
being  thicker  aoeording  to  the  number  of  filaments.  When  a  sufficient  length  is  reeled, 
it  is  taken  off  the  reel,  and  is  called  a  skein. 

It  frequently  happens,  in  the  course  of  this  process,  that  the  delicate  filaments  brdak, 
or  that  one  comes  to  an  end  before  the  rest ;  in  that  case  the  winder  must  join  on  an- 
other to  keep  up  the  number ;  this  is  done  simply  by  laying  on  another  filament,  as  it 
readily  adheres  to  the  rest  by  means  of  its  natural  gum ;  but  it  requires  great  attention 
and  skill  to  preserve  the  thread  of  a  uniform  size.  The  reeling  oiS  the  cocoons  is  a  very 
important  part  of  the  preparation  of  raw  silk,  as  the  evenness  of  the  thread,  and  the  ab- 
sence of  knots  or  knobs,  are  points  of  considerable  importance  to  the  manufacturer. 

In  thotfl  countries  where  rilk  forma  %  coneiderable  article  of  commerce,  those  who  rear  the  silk-worm  do  not 
wind  off  the  oocoons  themsehreji,  bttt  sell  them  to  otiiers,  who  make  the  reeling  ctf  a  distinct  business.  It  is 
in  the  slate  of  raw  silk  in  slwins  that  this  material  is  imported  from  the  coontriet  where  it  is  prodooed,  as 
Italj,  Spain,  Poitngal,  Tnrkey,  India,  Ac. 

5676.  The  various  opemtions  by  which  raw  silk  is  brought  into  a  state  fit  for  the  toeaver 
are  briefly  the  following :  1.  It  may  be  twisted  in  the  single  thread  of  raw  silk ;  it  is  then 
called  singlesf  and  is  used  ibr  some  kinds  of  weft,  as  in  ribands  and  common  ailks.  8. 
Two  or  more  singles  may  be  twisted  together,  but  not  very  closely ;  this  is  called  tram, 
which  constitutes. the  usual  weft  or  shoot  of  the  best  woven  goods,  such  as  gzos  de 
Naples,  velvets,  flowered  silks,  &,c.  3.  Organzine,  or  hard  siUc,  which  is  ttie  strongest 
ai»d  most  valuable  sort,  used  for  the  warp  of  such  goods  as  have  tram  for  the  weft.  4. 
Sewings  are  compound  threads  of  silk,  wound,  cleaned,  doubled,  and  thrown,  with  espe- 
cial reference  to  their  ultimate  use  as  sewing  silk. 

6677.  Organeine  is  used  for  the  warp  of  the  best  quality  </  silk,  and  is  of  the  utOMiSt 
Importance  to  the  manufacturer,  as  none  of  the  principal  articles  can  be  fabricated 
without  it ;  it  usually  contains  from  two  to  four  threads  of  raw  silk  twisted,  and  so 
combined  as  to  be  of  the  greatest  strength  *,  for  this  purpose,  each  thread  of  raw  silk  is 
twisted  separately  by  a  mUI,  and  then  two  of  these  are  twisted  together,  forming  a  thread 
like  a  rope.  The  Italians,  from  whom  we  formerly  imported  silk  in  the  state  of  organ- 
sine,  kept  the  art  of  forming  it,  called  throwing,  a  profound  secret.  The  throwing  of 
silk  was  introduced  into  this  country  in  1719,  by  the  enterprise  and  skiU  of  Messrs. 
Thomas  and  John  Lombe,  the  latter,  who  was  a  good  mechanic,  having,  at  the  risk  of 
his  life,  and  with  wonderful  ingenuity,  taken  a  plan  secretly  of  one  of  these  complicated 
machines  in,  the  King  of  Sardinia's  dominion,  from  which,  on  his  return,  he  established 
a  similar  set  of  mills  in  the  town  of  Derby. 

Lombe  lived  only  a  few  years  after  he  obtained  his  patent,  being  succeeded  by  his 
brother  William ;  but  the  construction  of  the  mills,  and  the  instruction  of  the  various 
workmen  employed,  occupied  so  much  time  that  the  speculation  was  unprofitable ;  on 
which  account,  the  cousin,  afterward  Sir  Thomas  Lombe,  to  whom  the  property  de- 
scended, petitioned  Parliament  for  the  renewal  of  the  patent  lliis  was  refused,  but 
the  government  granted  him  the  sum  of  j£  14,000,  upon  oonditiaa  that  he  should  deposite 
a  complete  set  <?  all  his  machiaeiy  in  the  Tower  of  Ijwdaa,  for  the  inspection  of  the 
•pahlio. 
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6678.  The  rniUt  for  throwing  silk  are  often  of  most  elaborate  ooDstmctioQ.  Lately 
they  have  been  remodelled  by  varioaa  ingenious  mechanicians  upon  the  cotton  throstle 
Q)an,  driven  by  steam-engines ;  and  these  are  incomparably  superior  to  what  were  for- 
merly used  in  this  country,  and  still  are  upon  the  Continent,  llie  machines  which  they 
employ  abroad  for  this  purpose  are  small,  and  are  turned  by  band,  containing  about  a 
dozen  spindles  each.  In  consequence  of  these  improvements  here,  little  thrown  silk  » 
now  imported,  that  produced  at  home,  chiefly  at  Derby,  being  sufficient. 

6679.  Marabout  is  a  peculiar  kind  of  thrown  silk,  often  made  of  three  threads  of  rav 
silk.  Being  white  as  it  comes  from  the  worm,  it  takes  the  purest  and  moat  delicate 
shades  of  colour  at  once,  without  the  discharge  of  its  gum. 

6680.  Floss  silk  is  that  portion  of  toaste  silk  which  is  drawn  from  the  coooona  that  are 
reserved  for  breeding,  and  from  which  the  moths  eat  their  way  out  by  holes,  which,  cat- 
ting the  silk  into  pieces,  renders  it  impracticable  to  wind  it,  together  with  such  cocoons 
as  will  not  wind  oft*.  This  silk,  when  carefully  spun  by  a  spinning-wheel,  in  the  mao 
ner  of  flax,  is  termed  spun  silk,  the  thread  of  which  is  little  inferior,  for  some  purposes 
to  the  regular  silk  which  is  wound  off  from  the  cocoons.  It  is  often  made  into  stoekings^ 
which  are  very  durable ;  also  into  shawls,  handkerchiefs,  and  other  articles. 

Sect.  IV. — ^blbachino  and  weatino  silk,  and  prepaeino  it  por  thb  dtee. 

6681.  Raw  silk  is  tUackcd  white  by  first  immersing  it  in  a  solution  of  good  soap  in  river 
water.  After  boiling  for  two  or  three  hours,  the  silk  is  taken  out,  beaten,  and  then  lia* 
sed  in  cold  water.  It  is  then  wrung,  dipped  in  soap  and  water,  and  boiled  again ;  aftei 
which  it  is  suspended  in  a  kind  of  stove  constructed  for  the  purpose,  containing  boraiqg 
sulphur ;  the  fumes  from  this  give  the  last  degree  of  whiteness  to  the  silk.  Were  it  not 
for  the  dearness  of  spirits  of  wine,  silk  might  be  bleached  by  it,  according  to  M.  Baumi, 
and  thus  made  to  rival  the  finest  specimens  from  Nankin. 

6682.  Silk  is  woven  chiefly  hy  the  hand-loom^  as  power-looms  do  not  offer  the  same 
advantages  in  the  weaving  of  this  material  as  they  do  of  cotton ;  from  the  delicacy  of 
its  texture,  it  is  continually  giving  way,  and  requiring  repair  in  some  part  or  other;  a 
considerable  portion  of  time  is  also  employed  in  removing  all  roughness  of  the  warp, 
during  which  the  actual  weaving  must  be  suspended.  The  saving  of  time  which  a 
power-loom  would  give  would  therefore  be  small,  and  ceases  to  be  an  object  of  great 
importance.  Figured  silks  are  now  woven  by  the  admirable  Jacquard  loom ;  and  pat- 
terns which  formerly  required  the  greatest  skill,  and  the  most  painful  labour,  are  produ- 
ced by  this  machine  by  weavers  of  ordinary  skill,  and  with  little  more  labour  than  that 
required  in  weaving  plain  silks.    This  loom  has  been  much  improved  in  England. 

6683.  Silk  is  sometimes  embossed,  by  passing  the  plain  stuff  between  roileis,  the  sor 
faces  of  which  contain  the  desired  pattern,  which  on  one  cylinder  is  raised  and  on  th« 
other  sunk,  so  that  the  eminences  of  the  one  coincide  with  the  depressions  in  the  other 
Ribands  are  frequently  embossed  in  this  manner. 

6684.  Watering-  silk  is  producing  an  unequal  and  peculiar  wavy  appearance  by  placinf 
together,  lengthwise,  one  on  the  other,  two  pieces  of  silk,  and  passing  them,  thus  ctr 
cumstanced,  between  two  cylindrical  metal  rollers,  one  of  which  is  made  hollow  for  the 
purpose  of  containing  a  heated  iron  in  its  cavity.  The  two  surfaces  of  the  silk  not  abi 
solutely  coinciding,  one  part  will  be  subjected  to  more  pressure  than  another,  whid 
gives  rise  to  the  peculiar  appearance. 

6686.  To  render  silk  thread  fit  to  receive  the  dye,  and  also  to  make  it  soft  and  gknsy 
after  the  operation  of  twisting  or  throwing,  it  requires  to  be  boiled  in  soap  and  water  to 
discharge  the  gum.  After  the  boiling,  it  is  washed  in  clear  water  to  discharge  the  soap, 
and,  when  dried,  will  be  found  to  have  lost  about  one  fourth  of  its  weight ;  at  the  same 
time,  the  silk  has  acquired  that  soft  texture  and  glossiness  which  are  the  principal  bean- 
ties  of  it.  In  the  first  instance,  the  gum  gave  the  only  adherence  of  the  fibre  to  forai 
a  thread,  but  by  the  twisting  the  fibres  are  firmly  united,  and  no  longer  reqoire  any 
cement.  It  is  also  necessary,  in  order  to  give  a  fine  dye  to  the  silk,  that  the  gum 
should  be  removed,  because  it  would  prevent  the  entrance  of  the  dyeing  matter  to  the 
centre  of  the  thread,  and  thus  impair  the  beauty  of  the  colour.  If  the  silk  was  tboa 
boiled  before  the  twisting,  nothing  but  a  fine  entangle  down,  or  wool,  would  be  obtained, 
and  it  would  require  spinning,  by  a  similar  process  to  that  of  cotton,  before  a  thread  coqU 
be  obtained. 

6686.  One  pound  of  reeled  silk  may  be  converted  into  sixteen  yards  of  gros  de  Naples, 
and  is  produced  from  twelve  pounds  of  cocoons,  the  produce  of  the  labours  of  S80r 
worms,  which  have  consumed  162  pounds  of  mulberry  leaves. 

Sect.  Y.— chemical  properties  of  silk* 

6687.  The  chenUeal  properties  of  silk  are  these :  The  gum  with  which  the  raw  silk  i& 
coated  is  soluble  in  hot  water,  and  the  colouring  matter,  which  is  a  kind  of  resin,  may 
be  dissolved  by  digestion  in  alcohol ;  the  silk  itself  would  then  be  white.  This  vamisb, 
altogether,  amounts  to  about  S3  per  cent,  of  the  raw  material.  The  remaining  fibrous 
matter  has  not  been  well  examined  by  chemists.    Caustic  alkalies  corrode  and  dissolve 
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H  Silk  is  of  a  Teiy  imperishable  nature,  and  has  resisted  the  ordinary  eanses  of  patre- 
faction  when  burled  in  a  grave.  It  ia  a  powerful  electric,  or  is  capable  of  beinff  excited 
80  as  to  give  out  sparks  of  electricity  when  rubbed ;  it  is  likewise  a  non-conductor  of 
electricity,  and  is  therefore  always- employed  in  electrical  machines.  The  electricity  of 
silk  stockings,  when  pulled  off,  has  frequently  excited  surprise. 

SbcT.  VI. — SILK  OF  VARIOUS  C0UNTBXB8. 

6688.  Chinete  Silk^. — ^A  large  quantity  of  both  raw  and  wrought  silks  is  annually  im 
ported  from  China.  In  1829,  it  appears  from  the  custom-house,  600,000  pounds'  weight 
of  raw  China  silk  came  into  this  country.  The  silk-worm  in  China  y^  reared  in  the 
greatest  quantity  in  the  neighbourhood  of  Nankin,  the  more  southern  provinces  being 
unfavourable  to  its  growth.  Sir  Oeorffe  Staunton  tells  us  that,  in  the  city  of  Han-choo- 
foo,  a  great  number  of  women  are  employed,  in  extensive  factories,  in  the  fabrication  of 
flowered  and  embroidered  satins.  China  silk  excels  every  kind  in  its  brilliant  white- 
ness, the  cause  of  which  is  not  yet  understood  here. 

5689.  The  nik$  brought  from  Italy  are  partly  raw  and  partly  wrought.  Wrought  silks 
come  from  Piedmont,  Novi,  Bergamo,  and  Bologna,  but  a  part  of  the  silk  we  have  from 
Italy  is  thrown.  The  raw  silk  of  Piedmont  is  superior  to  that  of  France,  which  is 
attributed  to  certain  regulations  respecting  uniformity  in  the  mode  of  reeling  it,  which 
have  been  imposed  by  the  government  of  the  country  at  an  early  period  of  the  silk  cul- 
tivation ;  whereas  in  France  every  farmer  is  permitted  to  reel  as  he  pleases ;  the  con- 
sequence of  which  is,  that  there  is  no  uniformity  among  the  silks  of  different  cultivatore. 
It  has  been  generaUy  thought  that  there  are  some  qualities  in  Italian  thrown  silk  that 
rendered  it  superior  to  our  own  for  certain  purposes ;  but  this  idea  appears  not  to  be 
Tery  correct,  and  some  of  our  manufacturers  use  English  thrown  silk  for  all  kinds  of 
gooids. 

5690.  French  Silks. — France  possesses  a  great  advantage  in  her  climate  of  being  able 
to  rear  the  silk-worm,  and  thus  obtain  native  silk  in  her  southern  provinces,  not,  how- 
ever, in  sufficient  abundance  to  supply  all  her  manufactories.  Lyons,  the  great  silk 
manufacturing  city  of  France,  from  whence  the  principal  merchants  of  Paris  obtain  their 
sijks,  furnishes  very  little  from  French  materials.  Its  prosperity  has  suffered  much 
from  political  revolutions,  but  it  still  maintains  its  superiority  over  other  places,  partic- 
ularly for  the  richest  silks  and  fancy  goods.  In  the  manufacturing  texture  we  equal, 
if  not  excel,  the  French,  on  account  of  the  superiority  of  our  machinery,  but  they  sur- 
pass us  in  the  taste  of  the  patterns  of  such  silks  as  are  figured,  which  is  probably  owing 
mainly  to  the  care  which  the  French  government  has  ttScen  in  establishing  schools  of 
design.  The  looms  at  Lyons  for  weaving  fancy  goods  have  greatly  increased  in  num 
ber,  while  those  for  plain  goods  have  as  much  decreased.  In  plain  silks  we  now  equal 
the  French.  As  good  gros  de  Naples  can  be  bought  in  Manchester  as  in  Lyons,  and 
as  cheap. 

6691.  Raw  silk,  of  its  own  growth,  is  not  allowed  to  be  exported  from  France,  and,  as 
some  of  the  Italian  states  likewise  prohibit  the  exportation  of  their  raw  silk,  the  greater 
part  of  what  we  receive  through  France  is  said  to  be  smuggled  from  Italy ;  the  latter 
country  also  supplies  to  France  the  greatest  part  of  the  organzine  silk  used  there,  the 
Italian  being  superior  to  the  French. 

6692.  The  superiority  of  the  French  eilk  wewers  in  point  of  design  may  be  accounted  for, 
if  the  following  relation,  given  by  Dr.  Ure,  in  his  **  Philosophy  of  Manufactures,"  be  not 
too  highly  coloured : 

**  Amaag  the  weaTen  of  the  place,  the  children,  and  everybody  connected  with  devieing  patterne,  ranch 
attention  is  deroted  to  ereiTthing  any  way  connected  with  the  beautiful,  either  in  figure  or  ooJour.  Weaven 
nay  be  Men,  in  their  holyday  leisure,  gathering  flowers,  and  grouping  them  in  the  most  engaging  oombiua- 
tions.  They  are  continually  suggesting  new  designs  to  their  employers,  and  are  thus  the  frniiful  source  u( 
elegant  patterns.  There  is  hardly  any  considerable  house  in  Lyons  in  which  there  is  not  a  partner  who  owes 
his  place  in  it  to  hfs  sucoeas  as  an  artist.  The  town  of  Lyons  is  so  eonsciotts  of  the  mlue  of  snch  sladies, 
that  it  contribotea  90,000  francs  per  annum  to  the  gorammeat  establishment  of  the  school  of  arts,  which  takes 
charge  of  OTeiy  youth  who  shows  an  aptitude  for  drawing,  or  imitative  design  of  any  kind  applicable  to  manu- 
factures. Hence  all  the  eminent  painters,  sculptors,  and  even  botanists  and  florists  of  Lyons,  become  eventu- 
ally associated  with  the  staple  trade,  and  devote  to  it  their  happiest  conceptions.  In  the  phdcipal  school,  that 
of  St.  Peter's,  there  ars  about  one  hundred  and  eirhty  students,  every  one  of  whom  reoeivee  from  the  town  a 
gratuitous  education  in  art  for  five  years,  oomprsnending  delineations  in  anatomy,  botany,  architecture,  and 
loom-pattern  drawing.  A  botanical  ffarden  is  attached  to  the  scbooL  The  government  allows  3100  francs  a 
year  to  the  school  ot  Lyons.  The  scnool  supplies  the  scholars  with  everything  but  the  materials,  and  allows 
them  to  reap  the  benefit  of  their  vrorks.  Their  professor  of  painting  is  a  man  of  distinguished  talents,  weP 
known  to  connoisseurs. 

"  The  French  manufacturer  justly  considers  that  his  ]»attem  is  the  principal  element  of  his  success  la 
trade ;  for  the  mere  handiwork  of  weaving  is  a  simple  aflhir  with  the  improved  Jscquaid  loom.  He  therefore 
visits  the  school,  and  picks  out  the  boy  who  promises,  by  taste  and  invention,  to  suit  his  pnrpoee  the  best.  He 
avites  him  to  his  home,  bouds  him,  and  gives  him  a  small  ssJary,  to  be  gradually  advanced.  One  gentleman 
old  Dr.  Bowring  that  he  had  thcee  such  youths  in  his  emplosnnent,  to  the  youngest  of  whom  he  gave  1000 
francs,  or  £iO  per  annum.  Afier  three  or  four  yean,  if  the  young  artist's  success  be.  remarkable,  he  ma}- 
hsve  his  salary  raised  to  double  or  treble  that  sum  ;  and,  when  his  reputation  is  once  established,  he  is  surv 
of  the  offo**  of  a  partnership.  Such  is  the  general  history  of  many  «  the  schoolbays  of  Lvons.  Even  the 
French  weaver,  who  earns  only  fifteen  or  twenty  pence  a  day,  prides  himself  upon  his  knowledge  of  design ; 
he  will  tarn  over  several  hundred  patterns  in  his  piDSsession,aiid  descant  on  their  several  merits,  seldom  ftmng 
6ki  in  inredicting  the  ■uooess  of  any  new  style.    By  this  disposition,  the  minds  of  the  silk  weaven  in  Fraitra 
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tlOTml>d  — d  wft— d,  init— d  of  bwf  ■taltifl<d  in  gm-aVipi,  m  tho—  of  EagiMid  too  ftw|— fly  f . 
la  flower  pftltoraa,  die  Fnncli  donfno  an  remarkoMT  free  ham  inoongrvitiM,  beljtf  copied  hem  natvn  wilk 
■deatiilc  preciiioD."    "  There  are  alw  weanag  •ehotui,  oootainja^  from  oixtjr  to  oigbty  acbolan.     la 

Sattem  beiar  exhibited,  thej  are  raqaired  to  oxeroiee  Choir  inreatUB  imaMdialefy  aa  to  the  beet  moaa 
aoiaf  the  deaiga  oa  a  paeco  of  eilk  foede.    The  awMar  waiofaaaacih  diffioaltiea  aa  aw  orraeionaflj 
tered,  and  lead*  them  to  the  eaooeeifm  aooompliahmaBt  of  their  teak.* 

Notwithstanding  thie  agreeable  piotare,  the  author  jait  qaoted  admit*  Aat  the  eilk  trade  of  Ljoim  u  tx- 
tremelj  ^actuating,  being  one  of  ordere,  and  not  of  stocks :  and  that  aapleaaa&t  differeaoes  freqnaatlj  taki 
place  between  the  maeter  mannfactarers  and  the  workmen,  from  the  "mania  for  creating  new  deaigna,*'  wbick 
prores  a  serioas  ineoaveaieBee  to  both  maaten  aad  mea.  '*  In  nnaaaqiamciij  of  the  kiw  wagea  and  great  ei- 
pense  of  Uriag  at  Ljfobb,  maajr  of  the  weawia  betake  themaelvaa  te  arma,  aad  ataandaa  a  trade  wbich  giwi 
them  no  prospect  of  improrement.  It  appears  that  there  hife  been  a  oooatant  dapredatioa  of  the  wages  of  ■& 
weaving  in  Franceifrom  the  year  1810  aown  to  the  Dreaent  time.  The  average  expense  of  chaagiag  esdi  yo- 
tera  hionl  is  twenty-flve  franca,  aad,  ia  geaeial,  it  falla  chiefly  oa  the  waaver,  rendering  him  often  the  vktia 
of  inioiaaoe  of  the  etala  of  trade,  aad  m  want  of  taale  ia  the  manrtfactarer."  Siaund,  who  Tiaitad  Lyeaa  ia 
J8I7,  has  described  the  poverty  of  the  silk  weaveia  resident  in  aad  near  that  city  as  being  noaa  ahjeci  tfaaa 
anything  within  the  exnerieaoe  of  our  own  artiaana.  There,  aa  with  us,  the  nmaofactara  is,  in  a  great  d*> 
greet  domestic,  moot  of  tae  weavers  exeentiag  their  laboar  in  their  atrn  dwelliBga.  The  abodeo  of  the  Freaeh 
weavers  are,  however,  wretched  in  the  extraoM ;  one  nxaa,  tweaty  feat  aqoaia,  act  nalieqaently  atrviag 
every  purpoae,  both  aa  a  dwelling  and  weikahep,  for  three  entire  familiea, 

6693.  Muck  nlk  is  yr^dueed  in  Sicily,  but  scarcely  any  of  it  comes  to.  England.  Turkey 
supplies  us  with  a  considerable  quantity  of  raw  silk,  chiefly  Persian,  from  the  borders 
of  (he  Caspian ;  this  comes  by  the  way  of.  Smyrna.  Silk  is  extensively  manufactured 
in  SwiizerUnd.  Velvets  are  made  in  Pruasia,  and  even  Russia  is  beginning  to  weave 
silk.  Of  late,  a  good  deal  of  raw  silk  has  been  imported  from  Btngsl^  and  this  has  beea 
regularly  improving  in  quality,  so  as  at  present  nearly  to  equal  that  fipom  Italy.  In  India, 
instead  of  having  one  annual  crop,  as  in  Europe,  there  are  no  less  than  three.  Fms 
some  specimens  of  ^sicriain  silk  lately  sent  over  to  this  countiy,  there  appears  to  be 
some  reason  for  supposing  that,  before  long,  this  material  may  be  produced  to  a  eonnd' 
erable  extent  in  that  country.  The  silk- worm  and  the  white  mulberry  tree  thrive  is  dl 
the  states  of  the  Union. 

Sicr.  VIL — ^DBscaimoH  or  thb  vasioos  iilk  pabsios. 

5604.  General  Remarks. — Manufacturers  distinguish  many  hundred  varieties  of  sflk 
fabrics  made  at  home  and  abroad,  and  even  those  made  in  this  coontrj  are  extremely 
numerous.  Silk  being  an  animal  substance,  it  is  capable  of  readily  receiving  er^  pos- 
sible tinge  of  colour,  and  may,  consequently,  be  wrought  into  tissues  of  any  desired 
hue.  The  loom  also  nuiy  be  arranged  so  as  to  produce,  not  only  all  kinds  of  t wills,  sat- 
ins, spots,  dfcc.,  but  the  richest  and  most  complicated  figures.  It  would,  therefore,  be 
fntUe  to  attempt  an  enumeration  ti  aU  the  fabrics  now  produced  in  the  foreign  and 
domestic  silk  manuftcture,  and  we  shall  notice  only  some  of  the  principal  kinds  in  use 
among  us. 

6695.  SUk  IhmeaiL — ^This  is  a  twilled  fabric,  and  made  in  the  same  manner  as  the 
well-known  linen  damaslcs  used  for  table-cloths,  with  flowers  and  other  ornamental  pat- 
terns formed  upon  it.  Formerly  silk  damask  was  much  used  for  diess  aa  well  as  furni- 
ture, but  it  was  too  expensive  a  material  to  have  ever  come  into  common  nse,  and  was 
principally  confined  to  the  high  bom  and  wealthy  of  the  land ;  not  but  that,  on  occasions 
of  ceremony,  persons  in  the  middle  ranks  sometimes  displayed  silk  damask  garments, 
which  were  handed  down  as  heiriooms  from  one  generation  to  another.  From  its  name, 
it  has  been  supposed  that  the  art  of  weaving  damask  came  originally  from  Bamascos. 
Its  introduction  as  a  manufacture  into  England  was  owing  to  the  French  weavers,  wbo 
took  refuge  here  in  the  time  of  Queen  Elizabeth. 

Danuuk  is  employed  in  furniture,  such  as  hangings,  chair  and  sofii  covers,  dee.  for- 
merly it  was  wrought  with  various  colours,  and  it  is  so  still  occasionally  on  the  Conti- 
nent, which  sometimes  had  a  rich  effect ;  at  present  it  is  not  usual  with  us  to  have 
more  than  one  colour,  and  richness  is  produced  by  the  elegance  and  beauty  of  the 
pattern. 

The  weaving  of  damask  puts  into  requisition  all  the  skill  of  the  weaver  for  the  pro- 
duction of  the  elaborate  patterns  which  they  sometimes  bear.  Some  of  these  patteias 
require  upward  of  IdOO  changes  of  the  draw-looms  for  thehr  completion ;  but  the  dam- 
ask employed  at  the  present  day  for  curtains  and  similar  articles  of  fumitarc  is  gener- 
ally made  of  a  mixture  of  silk  with  flax,  cotton,  or  wool,  the  warp  being  of  the  more 
costly  material. 

5696.  Brocade. — An  excessive  love  of  rich  and  splendid  stufTs  for  dress  appears  to 
have  been  a  taste  originally  Oriental.  In  China  and  India  it  has  long  beea  the  fashkia 
to  ornament  silk  and  muslin  with  threads  of  gold  and  silver.  These  gradual^  ibond 
their  way  into  Europe,  and  were  imitated  and  improved  upon.  SUks  mich  have  gold 
or  silver  threads,  or  a  mixture  of  these,  are  called  broeadest  and  were  highlj  esteemed 
by  our  ancestors,  who  paid  more  regard  to  the  richness  and  value  of  the  materia  tea 
to  the  form  of  the  dress.  Taste  has  so  much  altered  in  this  respect,  that  it  is  on^  ia 
the  writings  of  the  last  century  we  can  discover  the  degree  of  estimation  in  which  this 
kind  of  finery  was  once  held.  Pope,  in  his  *'  Rape  of  the  Lode,"  and  Addison,  in  '*  The 
Spectator,'*  have  satirized  this  taste  for  finery,  which  we  may  perceive  proofs  of  in  pic- 
tures and  ancient  wardrobes.  The  richest  brocades  appear  to  have  been  made  in  Italv 
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a  eonsiderable  maniifaetoiy  of  them  was  canied  on  at  Lueca  daring  the  thirteenth  oen- 
tuiy.  The  French  government  afterward  engaged  a  celebrated  mechanician,  Vancausin, 
to  coatrive  machineiy  for  producing  similar  fabrics  at  Lyons,  an  account  of  which  is 
piihU^bed  in  the  Memoirs  of  the  French  Academy  for  1757. 

'  5697.  In  the  manufaciure  of  gM  brocade,  a  silver  wire  is  gilt,  drawn  oat  to  great  fine- 
ness, and  flattened.  This  is  twisted  by  a  machine  round  a  silk  thread  dyed  of  a.coloar 
as  near  as  -possible  to  that  of  the  metal.  The  principal  art  in  preparing  these  gold 
threads  consists  in  appljdng  the  flattened  metallic  wire  so  as  just  to  cover  the  silk  com- 
pletely without  any  overlapping,  and,  consequently,  making  the  whole  look  like  a  thread 
of  gold.  At  Milan  they  had  a  secret  process  by  which  the  exterior  side  only  of  the  flat- 
tened wire  was  gilt ;  and  the  Chinese,  more  economical,  instead  of  flattened  gilt  wire, 
often  use  slips  of  gilt  paper,  which  they  interweave  in  their  stufis,  and  twist  upon  siUc 
threads ;  but  it  is  obvious  that  this  can  have  tittle  durability,  and  is  confined  to  tapestries, 
or  such  stuflTs  as  are  not  exposed  to  moisture. 

In  some  brocades  the  ground  is  plain  silk,  and  the  gold  and  silver  are  applied  by  be- 
ing worked  in  flowers  or  other  ornaments ;  afterward,  this  name  was  given  to  rich  sift 
StuflTs  which  were  adorned  with  worked  flowers,  without  gold  or  silver;  and  at  present 
il  is  the  custom  to  apply  the  term  brocade  to  various  silks,  as  satins,  taflfeus,  lutestrings, 
and  even  to  stuflTs  and  grograms,  if  they  are  adorned  with  flowers  or  other  figures. 
Brocades,  into  the  composition  of  which  metals  are  admitted,  are  veiy  liable  to  become 
tarnished,  particularly  silver,  or  where  the  gold  has  not  been  quite  pure.  AVhen  this 
has  happened,  their  lustre  may  sometimes  be  restored  by  washing  them  with  a  soft 
brush  dipped  in  warm  spirits  of  wine. 

The  use  of  brocades  in  ordinaiy  dress  has  long  been  discontinued,  but  they  are  occa- 
sionally employed  in  fomiture.  So  late  as  1788,  some  very  elegant  pieces  were  woven 
in  Spitalfields,  to  be  used  as  chair-seats  in  Carlton  House,  which  proved  that  the  art  had 
not  deteriorated.        / 

Betides  the  ferfect  brocade,  the  Venetians  made  a  kind  which  they  called  damasquitei 
which,  though  it  had  only  half  the  quantity  of  gokl  or  silver,  looked  even  richer.  The 
flatted  wire  was  neither  wound  close  together  on  the  silk  threads,  nor  the  threads  stuck 
ekise  in  the  weaving ;  yet,  by  passing  the  stuiT  between  rollers,  the  tissue,  or  flower,  was 
made  to  appear  one  entire  brilliant  phite  of  gold  or  silver.  At  Nuremberg,  a  kind  of 
thread  for  brocade  was  made  by  spinning  gilt  copper  wire  on  threads  of  flax. 

5698.  Satin  is  a  glossy  silk  twill  of  peculiar  description,  the  soft  and  lustrous  face  oV 
which  is  given  by  keeping  a  large  proportion,  frequently  even  as  many  as  seven  out  of 
every  eight  threads  of  the  warp,  visible.  In  the  manufoctnre  (Mother  silken  stuflb,  each* 
half  of  the  wsfp  is  raised  alternately ;  but,  in  weaving  satin,  the  workman  only  raises 
.  the  fifth  or  the  eighth  part  of  the  warp,  which,  presenting  an  even,  clbse,  and  smooth 
surface,  is  capable  of  reflecting  the  rays  of  tight  very  entire,  and  the  fabric  thus  acquires 
that  lustre  and  briUiancy  for  which  it  is  so  much  distinguished ;  but  this  is  assisted  by 
another  process.  When  first  taken  out  of  the  loom,  satins  are  somewhat  fl<^y  or 
rough,  and  they  are  dressed  by  being  rolled  on  heated  cylinders,  which  smoothes  down 
the  face  and  imparts  to  them  their  brilliant  lustre.  Satin  is  always  woven  with  the  face 
downward,  the  labour  oi  the  weaver  being  thereby  abridged,  as  it  is  easier  to  raise  the 
harness  with  one  eighth  of  every  cart  than  it  would  be  to  raise  seven  eighths. 

Satin  exhibits,  in  the  highest  degree,  the  beautiful  lustre  of  the  material  of  which  it 
is  made ;  no  other  article  of  dress  has  the  same  beauty  in  its  shadows  and  reflected 
lights ;  hence  it  has.  always  been  a  great  favourite  with  the  painter,  though  diflicolt  to 
represent.  Some  satins  are  quite  plain,  others  are  figured,  and  the  latter  are  often  of 
exquisite  beauty.  Some  of  the  best  description  are  made  in  Spitalfields.  The  Chinese 
are  very  fond  of  satins,  and  some  of  their  make  are  brought  to  this  country ;  they  are 
inferior  to  those  made  in  Europe,  but  possess  the  property  of  being  easily  cleaned  and 
bleached ;  they  are  sometimes  flowered  with  goM  and  silver.  The  Chinese  excel  in  the 
production  of  flowered  satins,  as  well  as  damasks. 

6699.  Silk  fabrics  are  sometimes  noooen  quite  smooth  and  plain,  as  lutestring,  gros  de 
Naples,  Persian,  Ducape,  Levantine,  sarsenet,  dec,  which  dtflfbr  from  each  other  only 
in  their  thickness,^  or  the  quaUty  of  the  silk. 

5700.  Lutestring  is  a  plain,  stout  silk,  much  used  for  ladies'  dresses.  There-  are 
many  qualities  and  colours.  ' 

5701.  Orot  de  NajUs  is  the  French  name  of  silk,  and  means,  literally,  **  thick,"  or 
**  stout,"  of  liaples ;  it  is  very  similar  to  the  last,  but  not  so  stout,  and  was  formerly  im- 
ported, but  is  now  made  plentifully  in  Spitalfields :  it  is  plain  and  figured. 

5702.  Persian  is  a  very  thin  plain  silk,  the  width  about  half  a  yard,  used  for  the  lining 
of  bonnets,  pelisses,  cloaks,  dec. :  it  is  of  all  colours. 

5708.  Sarsenet  is  somewhat  thicker,  and  made  twilled  as  well  as  plain :  it  is  used  fi» 
the  same  purpose  as  the  last,  but  sometimes  also  for  dresses. 

5704.'  Taffeta,  under  which  term  the  French  manufacturers  include  lutestring,  x»  a 
smooth  silken  stuflT,  having  usually  a  remarkably  wavy  lustre,  imparted  by  pressure  and 
hesL,  with  the  appUcation  of  an  acidulous  fluid  to  produce  the  eflfect  called  watering. 

6G 
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Tliere  ar#  l«fibtai  of  9Xk  coloor^,  tQiDe  p]«im  aih«n  striped  with  gold,  nlTer,  sift,  46, 
others  flovered  or  ohecker^d.  The  chief  ooasumption  of  taffeta  is  io  sumiDer  drenci 
for  ladies^  and  a  particular  kiad  is  used  for  oartains  aod  other  drapeiy.  The  ChtoeM 
manufacture  different  sorts  of  taffeta,  among  whioh  is  a  substantial  XSiid  ada|ited  lor 
drawers  and  other  kinda  of  wearing  apparel ;  it  is  so  thick  and  pHaat,  that  it  may  be 
folded  and  pressed  by  the  hand  without  receiving  any  crease  er  mark,  and  will  retain 
much  of  its  lustre  after  washing. 

5706.  Tabby  is  a  coarse  kind  of  tafifeta  watered  by  preasove  betwe«&  the  rollers  of  s 
cylinder,  so  aa  to  produce  the  wavy  efiect  ahready  mentioned. 

6706.  TahbtHei  is  a  variety  of  the  former,  more  delicate  in  lis  teztme. 

6707.  7\i6arett,  a  atout  satin-striped  silk,  used  for  furniture,  as  chaii^covera,  women  s 
shoes,  dec. 

6708.  Tobine  is  a  stout  twOled  silk,  used  for  dresses :  it  much  reaemhlee  the  Flor- 
entine. 

6709.  Z/^vofOiiK  is  a  stout  rich  black  silk,  twilled  and  very  aoft,  and  used  for  dresses : 
its  face  and  back  show  different  shades.  If  the  lace  is  blue  black,  the  back  will  be  j0i 
Uack,  and  vke^  versa. 

6710.  Silk  urge  is  a  twilled  silk  used  mostly  by  the  tailors  for  lining  pprts  of  gentle- 
men*e  coats. 

6711.  Pane  eard  is  a  thick  rich  silk  with  fine  small  riba  running  aoroaa.  Thia  was 
first  brought  from  France,  and  the  genuine  haa  the  cord  all  silk.  An  imitation  is  made 
here,  and  some  of  this  has  the  coA  of  cotton.  It  is  much  used  in  making  waistcoats 
and  slocks. 

571%,'  Armozeen  is  a  thick  plain  ailk,  seldom  any  other  oohmr  than  black :  it  isaot 
much  used ;  sometimes  clergymen's  gowns  are  made  of  it,  and  it  ia  employed  ia  hst* 
bands,  and  scarfs  at  funerals. 

6713.  Florentine  is  made  for  waistcoats,  and  is  plain,  striped,  or  ribbed,  and  fignred; 
when  plain  it  is  twilled.  It  is  to  be  observed  that  there  ia  another  substanoe  called 
also  Florentine,  made  of  worsted  for  common  waistcoats. 

6714.  Silk  Vehet.T-T^JA  is  certainly  one  of  the  richest  of  the  silken  fabrics,  and  was 
formerly  much  more  used  in  dress  than  at  present.  Its  origia  is  not  known,  but  it  has 
been  made  in  Europe  for  centuriea ;  at  first,  its  manufaetupe  was  confined  to  Italy, 
where,  and  also  at  Genoa,  it  was  carried  to  great  perfection.  The  mamiftcture  then 
reached  France,  and  afterward  Spitalfields.  The  name  comes  from  the  French  vdUmr^ 
which  is  derived  from  te/u,  covered  with  hair.  Velvet  is  distingniahed  fimm  eveiy  othei 
kind  of  cloth  by  the  soft  jn/c  on  its  surfiaioe,  from  whksh  its  great  beauty  resoits.  It  has 
this  pile  ia  addition  to  the  usual  warp  and  weft  which  it  has  in  oomoMHi  wfth  plain 
fabrics.  The  pile  is  occasioned  by  the  insertion  of  short  pieces  of  silk  thread  doubled 
under  the  weft,  and  which  stand  upright  on  its  upper  surface  in  such  a  mnkitode,  and 
so  crowded  together,  as  entirely  to  conceal  the  interlacings  of  the  warp  and  weft.    Tlie 

^^  7gy  wood-oBt,/|^.  787,  repreaents  on  a  large  acake 

c      e       t    d  d  d  d  the  dispocution  of  the  threads  in  vdv^  whick 

'  r\  r\  r\  WOTWW  ^^  produced  in  the  loom  hy  means  whieh  caa- 

IJ^Kcs'^Js'vbvQJU^^  ^^^  ^  explained  without  going  into  a  detailed 

■ ^**^^w^s-^vZP^i!SP<^^  description  of  that  maohine,  and  the  mode  of 

weaving  it,  which  would  be  foreign  to  our  present  object.  The  lines  a  a  represent  tbe 
threada  of  the  warp,  and  the  bhick  dots  are  the  threads  of  the  weft  croasing  them.  The 
Uae  b  passing  into  the  web,  and  under  the  weft,  forming  loops  at  top,  e,  e,  c,  represents 
the  thread  intended  to  form  the  pile.  As  the  weaving  goes  on,  these  loops,  c,  c,  c,  are 
cut  through  with  a  sharp  instrument,  and,  when  divided,  their  cot  ends  stand  ont  each 
in  the  form  of  a  little  brush,  d,dfd,  and,  being  extremely  close,  the  fibres  of  the  threads 
separating  produce  the  required  pile.  The  surface  of  this  pile  is  at  first  very  irregohff, 
but  it  is  made  perfectly  even  by  subsequent  processes,  being  cut  by  maohineiy,  dcfr 
The  warp  and  pile  of  good  velvet  are  both  composed  of  organzine  silk,  and  its  ridineH 
depends  upon  the  relative  number  of  its  pile  threads.  The  manufactnrera  are  aocori- 
ingly  accustomed  to  designate  velvets  of  different  degrees  of  richness  as  velvet  of  two 
four,  or  six  threads,  accordinff  to  the  number  of  pile  threads  whidi  are  inserted  betweei 
each  of  the  denia  of  the  reed.  The  Spitalfields  velvets  are  eo  much  impn>Ted  of  liSfl^ 
both  in  fineness  and  durability  of  their  colours,  that  they  may  vie  with  any  foreign  vel 
vets.  Velvet  is  sometimes  imported  from  Germany,  having  the  pile  of  an  inferior  sift 
that  haa  been  gummed ;  but,  on  wearing,  this  soon  looks  very  iU.  The  Chinese  sbo 
manufacture  velvets,  but  they  are  inferior  to  the  European.  Velvet  is  either  ^ftoi,  thst 
is,  smooth  and  uniform,  without  either  stripes  or  figures,  or  it  isfiguredf  or  oraameatea 
with  various  figures,  though  the  ground  be  the  same  as  the  figures ;  or  the  vdvety 
figures  may  be  on  a  satm  ground.  Cut  velvet  has  a  ground  of  a  kind  of  tafieta,  or  gros 
de  Tours,  and  the  figures  velvet.  The  best  manufactures  of  velvet  have  been  in  Fnaee, 
Italy,  and  Holland ;  but  it  is  now  made  in  great  perfection  at  Manchester  and  other 
parts  of  England.  Velveta  that  are  the  worse  for  wear  may  be  greatly  restored  by  pas^ 
IV  a  hot  iron  over  the  wrong  aide,  while  another  person  holds  the  velvet  tight;  thii 
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ffsises  tbe  pile ;  and  then  the  garment  should  be  brushed,  or  whisked  with  a  fine  whisk, 
such  as  is  sold  ^  the  Dutch  wonen. 

5715.  BareehiuL  kerekUft  are  named  frem  Barcelona,  in  Sfnin,  from  which  they  were 
ori^oally  brought,  though  bow  all  made  in  England ;  they  are  of  four  kinds,  black,  of 
plam  colours,  turban  checks,  and  fancy.  The  black  are  more  for  use  than  show,  and 
measure  from  twenty-s^X  inches  square  to  seven  quaiters.  The  turban  eh«v:ks  were 
originally  made  for  headdresses,  aad  are  about  twenty  inches  square. 

5716.  S€ndaiuL  handkerchi^s  are  properly  Indian,  though  those  made  in  England  in 
imitation  of  them  are  likewise  termed  Bandana.  The  black  are  generally  English. 
chough  a  few  come  lirom  India.  India  handkerchiefs  not  only  wear  mueh  longer  than 
British,  but  have  the  advantage  of  keeping  the  colour  to  the  last;  bat  as  the  pattens 
«re  not  so  elegant  as  ours,  India  silk  is  sometimes  imported  plain*  and  printed  here. 
They  are  twilled  and  plain. 

5717.  RUftuuLi  are  a  veiy  ancient  part  of  the  silk  manufacture,  and  are  known  to  have 
been  used  as  an  ornamental  part  of  dr^ss  previous  to  1833.  They  were  made  in  France 
long  before  their  manuftcture  wap  introduced  into  Englaad ;  at  Lyons  it  is  carried  tc 
the  greatest  perleetion.  Goventiy  is  the  principal  seat  of  the  ribaad  manufacture  in 
England^  which  there  gives  employment  to  10,000  persons ;  of  the  looms,  about  one 
third  aie  what  are  called  single  looms,  of  a  peeuUar  construction,  which  weave  only  one 
breadth  at  a  time,  and  are  mostly  employ^  in  the  manufacture  of  ligored  ribands ;  but 
looms  are  alao  constructed,  called  engine  kwms,  which  weave  several  ribands,  from 
oight  to  twenty-eight  at  onoe.  Steam  is  extensively  employed  as  a  moving  power.  At 
one  time  the  French  ribands  exoelM  ours;  but  the  Coventry  weaven  have  made  so 
marked  an  improvement  in  their  art  since  the  togaiiied  importation  of  foreign  manufactu- 
red silks*  that  thetr  ribands  are,  perhaps,  neariy  equal  to  those  of  the  French  looms ;  and, 
notwithstanding  this  improvement,  they  are  20  per  cent,  cheaper  than  ibrmeriy.  Ribands 
are  frequently  ornamented  with  what  is  called  a  pegrl  edge,  which  is  formed  by  some  of 
the  threads  of  the  weA  projecting  b^ond  the  rest.  The  inferior  ribands  are  made  of 
Bengal  silk,  but  the  best  are  made  of  silk  from  Italy.  Riband  is  woven  in  pieces  of 
thirty-six  yards  eadi. 

Ribands  are  of  varkms  denominations,  as  satin,  sarsenet,  Ivtestrinff,  gauze,  tafieta. 
and  pads,  all  beloogtag  to  the  plain  kind.  Figured  ribands  are  classed  nader  the  same 
iieads.  In  some  of  the  French  ribands  groups  and  wreaths  of  flowers  are  executed  with 
the  richness  and  variety  of  hand-embroidery.  Clouding  in  ribands  is  produced  by  a  pe- 
culiar management  in  the  dyeing.  GaUoont  and  doubles  are  strong,  thick  ribands,  prin- 
cipally black,  used  for  bindings,  shoe-strings,  dto.  PtrreU  are  coarse,  narrow  ribands 
shot  with  cotton. 

^  5718,  Silk  gauze  is  an  extremely  light  and  transparent  fabric,  the  threads  of  which 
are  all  at  some  distance  from  each  other.  Common  gauze  is  plain,  striped,  or  figured. 
in  the  best  kind  the  figure  is  formed  of  silk,  and  a  sort  with  flowers  c4  gold  is  import- 
ed from  China ;.  but  an  inferior  sort  has  the  figure  composed  of  magnesia,  stuck  on  with 
gum.  iMte  g4Ma€  is  a  plain  but  superior  kind.  Crave  litt  gamze  is  crimped  or  craped. 
Gossamer  is  a  vary'  rich  game  used  for  veils ;  it  is  tour  times  as  thick  and  strong  as 
common  gauze,  though  nearly  as  open  in  its  texture.  It  may  be  bad  four  and  five  quar- 
ters wide. 

5719.  Italian  n^  is  a  strong  gauze  composed  of  silk  and  worsted,  and  used  for  dreases ; 
it  is  of  various  coloure. 

5720.  MomsseUne  da  8me  is  a  delicate  s3k  fabric  about  as  open  as  muslin,  with  a  fringe, 
nsed  for  ladies'  handkerchiefs,  worn  round  the  neck. 

5721.  Craps  is  a  light,  transparent  stuff,  in  the  manner  of  gauze,  made  of  raw  silk, 
gummed  and  twisted  in  the  mill^  and  woven  without  dressing ;  when  dyed  black,  it  is 
much  ttsed  for  mieuroittg.  Grapes  are  either  crisped  or  smooth ;  the  former,  being 
double,  expresses  the  deepest  mourning.  White  crape  is  used  in  various  dresses.  The 
invention  came  originally  from  Bologna ;  but  Lyons  has  been  kmg  celebrated  for  tliis 
manufacture.  It  is  likewise  well  made  at  Norwich ;  and  lately  a  power-loom  manofae- 
tory'has  been  esublished  at  Yarmouth.  The  peculiar  appearance  of  crisped  crape  is 
owing  to  the  operations  of  dyeing  and  dressing  after  it  is  woven.  An  additional  quan- 
tity of  gum  being  added  to  the  silk,  the  threads  are  disposed  to  undo  ^e  twist  they  bad 
received  in  the  mill ;  and  hence  the  crisped  and  peculiar  appearance.  Washing  it  in 
liot  water  shows  this ;  for  then  the  crisping  oomes  out,  and  it  fooks  like  sauze.  The 
warp,  and  frequently  the  woof  of  crape,  is  usually  made  of  singles ;  a  better  kind  is  made 
9f  two-thread  tram ;  this  is  of  a  doeer  texture,  and  the  crisping  is  supsnrior. 

5722.  CkifUL  eraipe  is  a  beautiful  variety,  remarkably  fine  in  texture  and  weighty  k 
nubstanoe,  which  is  usually  dfyed  is  various  shades  of  pink  and  other  gay  colours,  used 
to  rich  dfOiBOi. 
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CHAPTER  VI. 

FABRICS  OF  MIXED  MITXBULS. 

5723.  There  is  a  class  of  iabrics  of  mixed  materials  which  caiiaot  properly  cooda  iniv 
those  which  we  have  described ;  these  mixtures  comist  of  silk  and  other  materialst  ot 
cotton  and  wool  together,  or  where  Maea  forms  a  part. 

5724.  Bcmbazin  is  a  twilled  fabric,  the  warp  being  silk  and  the  woof  worsted.  If 
was  first  invented  in  1575,  by  the  Flemings,  who  settled  ie  Nerwich,  and  introdaoed  the 
weaving  of  fine  worsted  stufis.  Being  gray  and  black,  it  was  chiefly  used  for  moaming 
dresses ;  and  it  used  to  be  largely  exported  tx>  Spain  and  the  Spanish  Colonies  for  the 
dresses  of  the  religious  orders.  When  its  manufacture  was  improved  by  the  worsted 
yam  being  spun  by  machinery  instead  of  the  handr  and  dyed  of  various  colours,  a  great 
deal  of  coloured  bombazia  was  made  in  Norwich,  Spitallields,  and  other  places ;  bol 
this  is  not  at  present  much  used,  the  maaufacture  b^ing  ahnoet  confined  to  Uaek. 

5725.  Norwich  Crape. — ^It  is  difilcult  to  say  how  this  came  to  be  desigaated  a  crape, 
AS  it  is  a  very  dififerent  fabric  from  the  usual  crapes.  It  is  composed  of  a  silk  warp  and 
worsted  woof,  generally  of  difierent  colours,  or,  at  least,  of  difierenft  shades.  It  is  of  all 
colours,  and  is  distinguished  from  bombazin  chiefly  in  not  being  twilled. 

5726.  Po^in  is  composed  of  a  warp  of  silk  and  weft  of  worsted,  but  havlBg.more  silk 
in  its  compositioB  than  bombazia.  Irish  poplins  have  long  beea  oelebratedy  and  are 
used  for  dress  in  the  highest  circles.  Dublin  is  the  place  where  they  are  made  of  the 
first  quality.  Superb  patterns  have  been  manufactured  for  court  dresses,  in  gold  and 
silver,  on  white,  pink,  and  azure  grounds,  with  flowers,  and  of  every  variety  of  colour ; 
yard,  and  yard  and  a  half  wide. 

6727.  Lu9tre  is  a  variety  of  poplin,  but  less  substantial. 

6728.  Grot  des  Inits  is  a  silk  formed  by  using  different  shuttles  with  threads  ^  vari- 
ous substances  for  the  weft,  1^  which  a  stripe  is  formed  across  the  weh. 

5729.  VaUrUia  has  a  cotton  warp,  or  a  cotton  and  silk  warp  for  the  silk  pattern,  and 
the  weft  is  worsted  of  British  wool.  There  are  often  imitatioos  of  aiik  patterns  from 
Spitalfields,  and  form  a  very  showy  manufacture :  used  for  waisteoata. 

5730.  Toilinetu  has  a  weft  of  woollen  yam,  and  the  warp  of  cotton  and  silk :  used  for 
waistcoats. 

5731.  Ca$»ineUe  is  made  of  a  cotton  warp,  and  the  woof  of  very  fine  wool,  or  of  wool 
and  silk ;  it  differs  from  valentia  and  toiliiiette,  having,  its  twill  thvom  diagonaJiy. 

5732.  Swarudawn  is  made  of  wool,  with  a  small  quantity  of  silk,  for  waistcoats ;  ai> 
inferior  kind  has  cotton  instead  of  silk. 

5733.  Woollen  cord  resembles  corduroy,  and  is  cut  in  the  same  manner  as  cotton  cord, 
which  is  one  of  the  varieties  of  fustian ;  but  the  face  is  wholly  wootten.  It  has  a  warp 
of  cotton  and  weft  of  woollen.    It  is  strong  and  warm,  and  is  well  adapted  for  riding. 

5734.  Linsey-woolsey  is  a  homely  fabric,  formerly  much  used  1^  women  among  the 
working  classes,  made  of  thread  for  warp,  and  its  woof  worsted,  generally  one  Itae  and 
the  other  white,  or  mixed  with  red. 

5735.  Merinoes  are  sometimes  made  of  superior  wool  and  silk. 

On  a  few  other  Materials  used  occasionally  in  making  Cloth. 

The  following  substances,  either  actually  employed,  or  proposed,  for  making  doth,  are 
more  interesting  as  objects  of  curiosity  than  as  deriving  any  great  importance  from  their 
actual  value.  They  are,  however,  proper  to  be  noticed,  since,  in  this  age  of  invention 
and  speculation,  hints  of  this  kind  may  possibly  suggest  new  and  usefiil  appU(»^tions. 

5736.  Several  other  caterpillars  besides  the  silk-iDorm  spin  a  kind  of  silk^  but  it  doea  not 
appear  that  any  successful  experiments  have  been  made  on  them  with  the  view  of  em> 
ploying  their  threads  in  cloth. 

5737.  The  short-legged  spiders,  also,  form  balls  of  silk  to  enclose  their  eggs.  Some  tri- 
als have  been  made  with  these ;  but  they  haTe  all  proved  inferior  in  quality  to  the  true 
silk,  or  cannot  be  procured  in  sufficient  quantity  to  render  them  an  object  of  attention 
Indeed,  from  the  ferocious  disposition  of  these  insects,  Uiey  cannot  be  kept  together  in 
any  number,  as  they  fight  and  destroy  each  other. 

6738.  The  pinna  marina^  a  species  of  large  muscle  abundant  on  the  coast  of  Italy,  has 
the  faculty  of  spinning  from  its  body  certain  fine,  brown  threads,  resembling  silk,  by  whicL 
it  fastens  its  sheU  firmly  to  the  rocks.  These  threads,  collected,  form  a  remarkably  fine 
kind  of  silk,  of  which  stockings,  gloves,  and  other  articles,  in  small  quantities,  are  man 
ufactured  by  the  people  on  those  shores.  The  pinna  fastens  itself  so  strongly  to  the 
rocks,  that  the  men  who  are  employed  in  fi^ng  it  are  obliged  to  use  considerable  force 
to  break  the  tuft  of  threads  by  which  it  is  secured,  fifteen,  twenty,  and  sometimes  thirty 
feet  below  the  surface  of  the  sea.  The  threads  of  this  shell  have,  firom  very  ancient 
tiraM,  been  employed  in  the  manufacture  of  certain  fabrics ;  it  was  well  known  to  the 
an«ienta  under  the  name  of  bytsus,  and  was  wrought,  in  veiy  early  timea»  into  giovet 
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md  other  articles  of  dress  and  ornament.  It  appears  that  robes  were  sometimes  made 
•f  it,  since  we  learn  from'  Procopius  that  a  robe,  composed  of  byssus  of  the  pinna,  was 
presented  to  the  satraps  of  Armenia  by  the  Roman  emperor. 

Several  beautiful  manulaotures  are  wrought  with,  these  threads  at  Palermo.  The^ 
are,  in  many  places,  the  chief  object  of  the  fishery ;  and  the  silk  is  found  to  be  excellent 
The  produce  of  a  considerable  number  of  pinnae  is  required  to  make  one  pair  of  stock- 
ings. The  delicacy  of  the  thread  is  suck,  that  a  pair  of  stockings  made  of  it  can  be  ea- 
sily Oontamed  in  a  snuffbox  of  ordinary  size,  and,  notwithstanding  their  extreme  fine- 
ness, are  found  to  protect  the  legs  alike  fi'om  cold  and  heat.  Indeed,  stockings  of  this 
kind  are  found  too  warm  for  common  wear,  but  are  esteemed  useful  in  gouty  and  rheu- 
matic cases.  This  great  warmth  of  the  hyssus,  like  the  similar  quality  in  silk,  results* 
probably,  from  both  being  imperfect  coaductors  of  heat  as  well  as  of  electricity.  It  is 
not  probable  Uiat  this  material  will  ever  be  obtained  in  great  abundance,  or  that  It  will 
cease  to  be  a  rarity,  except  in  the  places  of  its  production.  It  is  nerer  seen  in  England 
except  in  the  cabinets  of  the  curious. 

5739.  A  species  of  vegetable  silk  may  be  procured,  according  to  M.  la  Rouverie,  from 
Che  young  branches  of  the  paper  mulberry,  from  the  bark  of  which  the  Japanese  prepare 
a  paper.  Cutting  the  bsffk  while  the  tree  was  in  sap,  and  then  beating  it  with  mallets 
and  steeping  it  in  water,  he  obtained  a  thread  from  the  fibres  almost  equal  to  silk  in 
quality ;  and  this  was  woven  into  a  cloth,  whose  texture  appeared  as  if  formed  of  that 
material.  The  women  of  Louisiana  prepare  nets  and  fring^  from  fibres  obtained^  in  the 
same  manner,  from  the  mulberry ;  and  the  finest  of  the  Otaheitian  native  cloth  is  made 
of  the  bark  of  this  tree. 

d740.  The  leaves  sf  the  pimeappU  viarU  have  been  long  known  to  afford  a  fibre  which 
may  be  applicable  to  the  purpose  of  making  a  species  of  cloth.  The  leaves  are,  in  fact, 
composed  of  a  bundle  of  theae  fibres,  lying  parsdlel,  and  extending  from  the  base  to  the 
point  of  the  leaf.  To  prepare  these  fibres  for  use,  it  is  only  necessary  to  pass  ^e  leaves 
through  a  very  strong  press,  or  under  a  heavy  hammer,  by  which  they  are  crushed,  and  all 
Che  juicy  matter  forced  out ;  this  leaves  the  fibres  dry,  and  resembling  a  large  skein, 
which,  after  being  rinsed  in  water  and  dried,  becomes  easily  separable  into  a  white, 
glossy  material,  of  considerable  strength,  resembling  flax.  This  phint  grows  abundantly 
in  tropical  countries  with  very  little  raltivation ;  and  it  has  lately  bc»n  proposed  to  em- 
ploy it  in  this  way. 

6741.  Cloth  has  been  mamtfgctured  from  the  wool  ef  the  cotton  grasses^  by  Mr.  Helliwei, 
of  Greenhurst  Hay,  near  TodflBorden,  in  Yorkshire.  The  cloth  is  russet,  very  fimif  and 
beantifiit ;  he  has  also  made  yam,  for  stockings,  of  the  same  material.  There  are  two 
kinds  of  cotton  grass  plants ;  the  conunoa  or  sios^e-headed  cotton  grass,  Eriophorvsn 
vaginahtm ;  and  the  narrow-leaved  or  many-headed  cotton  grass,  Eriophormn  angusHfih 
tiitm,  both  perennial  plants ;  but  it  was  from  the  latter  that  the  ctoth  and  yarn  were 
made.  This  plant  grows  wiki  principally  in  the  highest  and  most  useless  land  in  the 
kingdom ;  and  it  is  thought  that  on  Stansfield  Common,  near  Todmorden,  there  might 
be  from  two  to  three  hundred  weight  produced  upon  an  acre,  and  that  the  cost  would 
not  exceed  2d,  to  ^  a,  ^nnd.-^Leeds  Mercury, 

5742.  The  stalks  ofnetUes  have  been  used  in  France  for  making  cloth. 

5743.  Hap  stalks  have  been  used  in  Sweden  for  making  a  strong  kind  of  doth,  by  a 
process  very  similar  to  that  of  preparing  flax. 

6744.  Glass  is  a  substance  that  must  once  have  appeared  to  be  one  of  the  most  unfit 
for  this  purpose  ;  yet  the  art  of  spinning  this  brittle  substance  into  very  fine  filaments 
while  in  a  semi-fluid  state  has  su|^gested  the  idea  of  making  the  threads  fine  enough  to 
be  employed  as  a  material  for  cloth.  Glass  is  known  to  be  one  of  the  most  elastic  sub- 
stances ;  and  so  great  is  the  elasticity  of  its  filaments,  which  can  be  made  thinner  than 
hair,  that  they  boid  easily  in  any  direction  without  breaking.  A  manufacture  has  lately 
been  established  in  which  span  glass  is  empkiyed,  together  with  silk,  in  forming  a 
splendid  kind  of  brocade,  in  which  the  glass  threads  form  the  figured  pattern.  This  glass 
may  be  made  of  any  colour :  when  yellow,  the  threads  imitate  gold ;  and  when  white,  they 
look  like  silver;  and  they  possess  one  great  advantage,  that  they  can  never  tarnidi  nor 
ehange  colour  in  any  way.  Nothing  can  exceed  the  beauty  and  richness  of  this  new 
tdnd  of  cloth,  which  has  already  been  empli^ed  for  dress  and  furniture.  Specimens  of 
this  beautifnl  manufacture  may  be  seen  at  the  shop  of  Williams  and  Sowerby,  Oxford- 
•treet,  London,  who  are  the  patentees. 


CHAPTER  VIL 

LJLCB. 

Sect.  I. — ^hzstokicil  bsxabss. 
6746.  This  ddicate  and  beautiful  fabric,  which  has  always  been  esteemed  one  of  the 
aost  omamenlal  parts  of  dress,  may  lay  claim  to  high  antiquity,  as  it  appears,  from 
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faintings,  to  hare  been  used  for  the  borden  on  dresees  of  Grecian  ladies.  It  ha» 
long  made  in  Italy,  and  was  brongbt  from  theaoe  int(»  France  and  the  Netheriands :  from 
the  latter  country  the  mannfactare  came  to  Em^andt  it  is  snpfiosed,  by  aome  reliigecs» 
who  settled  in  Bedfordsbire  and  BuckiogbaBishire,.  where,  ia  1640,  this  art  was  in  a  four- 
ishiDg  condition.  It  had  anrired  at  great  perfection  in  the  Netherlands,  MrticiiIaTly  ia 
Antwerp,  BmsselSy  Meefalin,  LouTaine,  and  ether  plaees.  Bmssels  and  XiediliB  laoea 
were  worn  by  the  nobility  and  persons  of  high  rank  in  the  time  of  Charles  I.,  Qoeea 
Anne,  and  George  I.,  as  is  CTident  from  the  portraits  by  Vandyke,  Sir  Peter  I»ily.  and 
Sir  Godfrey  Kneller.  These  laees  were  rich  and  durable,  and  were  worked  by  hand  oa 
the  cushion  or  pillow.  In  some  plaoea  in  England,  laoe  was  also  made  with  great  ski]], 
particularly  at  Honiton  in  DoTonshire,  some  of  which  nearly,  if  liot  qutOr  equalled  the 
best  Bmssels  point  laoe  ;  and,  during  the  war,  veils  of  it  were  sold  for  frecn  twenty  to 
one  hundred  gnineas.  A  very  rich  dress  of  lace,  worn  by  her  present  majesty,  has  been 
made  lately  at  Honiton. 

SaCT.  II. — HAirUPJGTirBB  OW  LACK. 

'6746.  Lau  u  «  ddieaU  ntt-work^  formed  of  thread,  cottony  or  ntkr  the  mealies  af  wfaicb 
are  Taried  in  their  figure,  being  eight  sided,  six  sided,  dec.  The  lace  is  sometimes  onia- 
mented  by  a  thread,  caUed  the  gimp^  mndtk  thicker  than  that  of  the  net,  which  is  worked 
in  among  the  meshes  in  the  figure  of  flowers  or  of  Tarious  elegant  oarrem;  and  upon  ihe 
taste  exhibited  in  these  much  of  the  valne  depends.  The  ▼ariens  kinds  of  laoe  are  de- 
nominated either  from  the  places  where  they  are  manafactnred,  or  from  tlie  particabr 
manner  of  workins :  such  as  point  net,  Brussels  or  Flanders  lace,  made  in  the  Nether- 
lands ;  blond,  made  ia  France ;  pillow  or  bone  lace,  and  bobbin  net,  made  in  tliis 
country. 

5747.  Not  nuaufvean  agOy  tUl  tmce  woo  made  if  hand  of  flax  thread;  and  as  the  pfooass 
was  extremely  teoiona,  particularly  when  of  great  width,  with  oompiieated  pattens 
worked  by  the  needle,  it  was  Tery  expensive :  at  present,  machinery  is  also  employed 
to  produce  it  from  cotton  thread  ;  and  tlie  consequence  is,  that  the  pnoe  of  hce  ha» 
fallen  in  a  degree  of  which  we  hare  scarcely  any  other  example  ia  manufactnes. 

Lace  made  by  hand,  or,  as  it  is  called,  piUmo  laee  and  hone  Imcoy  ia  worked  upon  a  pil- 
low or  cnsluon,  upon  which  a  piece  of  stiff  parchment  is  stretched,  hsTing  a  anmber  oi 
holes  pricked  through  it  to  form  a  pattern  of  the  intended  lace.  Through  these  holes  pins 
are  stuck  into  the  pillow ;  and  thefitoe  threads,  wooad  upon  small  bobbins  made  of  ivory 
or  bone,  are  woven  around  the  pins,  and  twisted  ronnd  each  other  ia  varioas  ways,  to 
form  the  required  pattern.  Bedfordshire,  Bockioghamahnre,  and  Nortbanqitonsfaire  were 
the  chief  pAaces  in  England  where  this  kind  of  laoe  was  made,  and  it  once  gave  occupa- 
tion to  multitudes  of  women  in  their  own  booses,  till  the  machines  deprived  them  of 
this  occupation ;  at  present  still  some  earn  a  miserable  snbeistenea  bj  laoe4&aking. 

6748.  Tb«  vmtatum  ^  this  manufacture  ly  maeUfury  was  first  attempted,  at  the  dose 
of  the  last  century,  at  fTottingham.  In  1800,  Mr.  John  Heathoote  inveoled  and  psAented 
a  machine  for  weaving  the  real  twisted  lace,  like  that  made  on  the  pillow :  ^a  was 
called  the  bobbin  machine,  and  hence  the  lace  prodneed  by  it  is  termed  bobbin  net  A 
considerable  quantity  of  lace  was  made  under  this  patent,  whid^  expired  in  18S4  \m- 
mediately  a  multitude  of  persons  became  deaireas  of  embaifcing  in  a  trade  which  bad  sc 
lately  yielded  a  very  large  profit. 

^  A  temporary  prosperity,"  says  Mr.  M'CiiDoch,  '^  shone  upon  the  trade,  aad  aamer 
ens  individuals,  clergymen,  lawyers,  doctors,  and  others,  readily  embarked  capital  ui  ao 
tempting  a  specdlation.  Prices  fell  in  proportion  as  production  iacareaaed ;  bat  the  de- 
mand was  immense ;  and  the  Nottingham  lace-fifume  becanne  the  mgan  of  gjenend  aop" 
ply,  rivalling  and  snpolanting,  in  plain  neu,  the  most  finished  prodnctiona  ef  Franee  aad 
the  Netherlanda."  The  inhabitants  of  Nottingham  look  back  to  that  period  as  to  a  aoit 
of  golden  age,  never  equalled  before  or  since.  Dr:  Ure  remarks  that  **it  waa  no  an- 
cemmon  thing  for  an  artisan  to  leave  his  usual  caBing,  and,  betaking  hionelf  to  a  laoe- 
firame  of  whidi  he  was  part  proprietor,  realise,  by  working  upon  it,  iOa.,  80t.,nay»eTea 
40«.  per  day.  In  eoosequence  of  audi  wonderful  gains,  Nottmgfaam,  tbe  hirth-pfaee  of 
this  new  art,  with  Loughborough  and  the  adjoining  villages,  beeame  the  aeene  of  one 
epidemic  mania."  The  lace  madimes  are  of  complicated  and  difficult  cenatraetaon ; 
but,  to  execute  them,  journeymen  dock-makeiB  were  bronght  firom  Binniagham,  sod 
afterward  master  clock-makers  set  about  their  manufacture,  in  eonaequence  of  which 
a  great  many  improvements  have  been  made,  and  some  of  them  are  among  the  most 
'ingenious  pieces  of  mechanism  known.  Competition  and  snperabandant  supply  grad- 
ually caused  this  fever  to  subside  -,  but  the  manufacture  has  nbw  taken  Its  place  among 
those  of  national  importance.  From  thia  invention,  the  most  extraordinary  changes 
have  taken  place  in  the  prices  of  lace.  It  has  been  stated  that  lace  which  waa  aoM  by 
Mr.  Heathcote  for  five  guineas  a  yard  soon  after  the  taking  out  of  his  patent,  can  now 
be  equalled  at  \».  6d.  a  yard ;  that  quillings,  a  narrow  kind  of  lace,  as  made  by  a  newly- 
Mstrueted  machine  in  1810,  and  aold  at  4*.  6d.  a  yard^  can  now  be  not  only  eqaaUed, 
ant  exceUed,  forlR  a  yard ;  and  that  &  certain  wiiih  ef  net,  wUok  faraight  £Vt  pm 
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^eoe  twettty  yean  agO)  is  now  sold  for  79.  It  is  calculated  that  at  pr^sertt  abort 
tOOfOOO  persons  are  employed  in  the  manafactnre ;  one  frame  can  produce  21,490  sqaar^. 
yards  of  bobbin  net  annually,  and  about  half  of  what  is  made  in  England  is  exported,  in 
Jibe  unembroidered  state,  chiefly  to  the  Continent ;  but  it  appears  that,  owing  to  smug- 
gling lace  machines  out  of  this  country,  manufactures  are  establishing  there  which  bid 
fair  to  rival  us,  if  not  surpass  us,  on  account  of  their  lower  prices  of  labour  from  cheaper 
liTing.  It  is  remarkable,  also,  that,  as  lace  machines  are  now  worked  by  steam  power, 
they  do  so  much  more  work  than  the  first-invented  machines,  that  the  possessors  of  the 
latter  suffer  as  much  as  did  the  hand  lace  makers  when  machines  were  first  invented. 
There  are  in  this  country  at  present  upward  of  4000  lace  machines,  and  Messrs.  Boden 
and  Morley,  <^  I>erby,  make  40,000  square  yards  of  lace  per  week,  a  quantity  that  would 
cover  eight  acres  of  land ;  and  it  is  calculated  that  the  value  of  the  face  manufactured 
in  England  in  a  year  exceeds  two  millions  sterling.  After  the  lace  comes  from  the  ma- 
tehine,  it  has  to  go  through  the  operation  of  having  the  loose  filaments  burned  off  by 
singeing  in  a  gas  flame. 

6749.  Tke  embroidering  of  lace,  or  woiicing  figured  patterns  on  it,  was  at  first  all  done 
by  hand,  in  the  tambour ;  and  many  females  still  earn  a  miserable  pittance  by  their  la- 
bour at  this  work,  particularly  at  Nottingham ;  but  even  of  this  a  great  deal  is  now  done 
by  machinery  that  drive  a  multitude  of  needles. 

When  the  net  is  to  be  embroidered  by  hand,  a  pattern  is  first  drawn  on  paper ;  if  the 
quantity  to  be  embroidered  is  considerable,  the  design  is  cut  on  a  wooden  block,  and 
printed  on  the  net ;  after  being  embroidered,  the  net  has  next  to  be  bleached,  and  dyed 
if  required.  It  is  afterward  "dressed,"  or  stiffened,  by  being  dipped  into  a  mixture  df 
gum,  paste,  and  water,  and  stretched  on  a  frame  by  pins  till  it  is  dry. 

SacT.  III.'^— nascBipnoBT  or  thx  vARtovs  kinds  or  x.ick. 

07SO.  The  iMtt  celebrated  foreign  lace$  are,  according  to  Mr.  Slatef, 

BntsselSf  the  most  valuable.    There  are  two  kinds  :  BrusstU  ground^  having  a  heiag 
onal  mesh  formed  by  platting  and  twistintr  four  threads  of  flax  to  a  perpendicular  line  oi 
mesh ;  Brueede  loire,  ground  made  of  silk,  meshes  partly  straight  and  partly  arched. 
The  pattern  is  worked  separately,  and  set  on  by  the  needle. 

MeekltH,  an  hexagonal  mesh  formed  <^  three  flax  threads,  twisted  and  platted  to  a  per- 
pendicular line  or  |>inar.T  The  pattern  is  worked  in  the  net. 

VaUndettitua,  an  irregular  hexagon,  formed  of  two  threads,  partly  twisted  and  platted 
4t  the  top  of  the  mesh.    The  pattern  is  worked  in  the  net  similar  to  Mechlin  lace. 

LUle,  a  diamond  mesh,  formed  of  two  threads  platted  to  a  pillar. 

Alenfon  (called  blond),  hexagon  of  two  threads,  twisted  similar  to  Buckingham  lace, 
considered  as  inferior  to  any  other  made  on  the  cushion. 

Alenfon  pointy  formed  of  two  threads  to  a  pillar,  with  octagon  and  square  meshes  al- 
ternately. 

5751.  Tke  French  neU  made  by  machinery  are, 

Single  freat  point,  called,  when  not  ornamented,  iuUe,  and  when  ornamented  dented, 
made  of  silk,  is  an  inferior  net,  but  attractive  from  the  beantifhl  manner  in  which  it  is 
BtifTened. 

Drieo  Berlin,  so  called  fnim  being  invented  at  Berlin,  and  the  stitoh  being  remoted 
three  needles  tram  its  phice  of  looping,  is  fanoifhl  and  ornamental  in  appearance,  but 
not  in  demand  in  England. 

Aenr  da  TnlU,  made  Prom  the  warp-lace  machine ;  mesh  of  two  descriptions,  which 
gives  a  shaded  appearance  to  the  net. 

TuUe  Angloii  is  double-pressed  point  lace. 

Tltfesd  lac*  of  fefeigii  mtfiofactim  mvit  b«  inportad  In  qaaatftin  o^  not  teti  tban  tw«lve  yards,  iiiilMa  of 
(heTBlmof  4Soriip^«tdperyaid,orwl«lf  forpiivaMUia;  if  laoa  to  impott^  ahaU  Im  kriaed  or iMe«d,  it 
is  liahla  to  foriaitaTe.  Fonunlaoo  can  oaly  be  imported  into  tha  ^rt  of  LondoB^  No  gold  or  aiher  laoa  caa 
be  imported,  nnder  the  peoAit/  of  £100.  Licenaet  mtut  be  obtained  aanaaU/  for  the  sale  of  foreign  and 
Britiah  Inoe. 

675S.  EngHsh  laees  are, 

A  Silk  Net  in  imitation  of  BUmd.-'A  yard,  three  inches  wide.  '^.  ^ 

machine-made,  is  now  sold  for  8f2.,  which  fbrmeriy  cost  several 
shillings. 

QuiSing  eitk  ntt,  slightly  stifiTened  with  gum. 

PiUow,  or  Cushion,  or  Thread  Laee.— This  is  worked  on  the  pil- 
low or  cushion,  as  above  described ;  and,  being  made  of  linen 
thread,  is  the  most  durable.  No  lace  will  bear  repeated  washing 
without  injury,  except  the  thread  lace ;  it  is,  therefbre,  still  pre- 
ferred by  many  persons. 

Pi^e  bobbin  net  is  machine-made  lace,  of  various  Widths,  fWnA 
8-8  to  8-4.  It  resembles  in  its  texture  the  plainer  kinds  of  pil- 
low«-inade  lace.  The  threads  are  entwined  together,  so  as  to  form 
perfbotly  regular  six-sided  meshes.  The  wood-cut,  fig.  788,  ex- 
hibits, on  a  magnified  scale,  the  disposition  of  the  threads,  whldh 
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resolta  from  the  croasiDg  and  intertwisting  of  tbxee,  one  of  which  proceeds  from 
downward,  in  a  winding  direction,  as  the  warp ;  the  two  others  in  a  zigzag  diieetioB. 
crossing  each  other. 

The  heanty  of  bobbin  net  lace  depends  not  only  on  the  quality  of  the  thread,  bat  prin- 
cipally upon  the  perfectly  hexagonal  shape  of  the  meshes.  This  elegant  texture  pos- 
sesses all  the  beauty  and  regularity  of  the  old  Buckingham  pillow  lace. .  It  is  some- 
times wrought  with  a  thick  thread  among  the  meshes,  in  yarious  patterns,  representiag 
sprigs,  flowers,  scrolls,  wreaths,  dus.  Since  the  discovery  of  a  new  mode  of  fioislung  this 
lace,  it  has  been  made  to  resemble  the  most  delicate  specimens  of  Mechlin.  It  is  used 
for  veils,  borders,  edgings,  trimmings,  dec.,  and  is  sold  at  prices  which  appear  excess- 
ively low  when  compared  with  its  delicate  fineness  and  seemingly  elaborate  workman- 
ship. 

Tatlings  and  pearU  are  narrow  edging  made  to  sew  on  to  the  pieee  net ;  the  ibnner 
from  a  quarter  of  an  inch  down  to  a  sixteenth,  and  the  latter  from  a  sixteenth  to  the 
narrowest  width  possible. 

Sect.  IV.— «olo  lace. 

6753.  Gold  lace  is  fomud  of  threads,  made  by  eotering  yeUow  siik  thread  with  JUtfenrd 
fold  tnre ;  this  thread  is  covered,  being  afterward  woven  into  lace  or  cloth.'  The  gold 
wire  is  seldom  made  entirely  of  gold,  but  is,  in  fact,  only  silver  wire  gilt,  and  the  mann- 
ftcture  of  it  exhibits  a  striking  instance  of  the  ductility  of  gold,  and  the  extreme  thin- 
ness to  which  it  can  be  reduced.  To  form  it,  a  cylindrical  ingot  of  silver  is  saperficaally 
gilt,  and  is  afterward  drawn  into  wire  by  passing  it  through  a  succesuon  of  holes  in  a 
steel  plate,  each  one  smaller  than  the  other.  The  fine  wire  so  produced  is  then  flattened 
by  a  flatting-mill. 

The  gold  with  which  the  ingot  is  covered  at  first  is  not  above  the  ^Ij  or  yj^th  of  an  incbi 
and  sometimes  not  the  yAr^  ^^  ^^  ^^^^*  being  tliin  gold  leaf  bumislied  on  to  the  silver. 
When  the  ingot  has  passed  through  the  sevend  holes  required  to  form  it  into  fine  wire 
Dr.  Halley  calculated  that  the  thickness  of  the  gold  was  only  the  ynVrv^  P^^  ^^'^  ^'^ ' 
but  by  flatting,  its  surface  ib  much  increased,  and  consequently  the  gold  is  still  thin 
ner.  Reaumur's  calculation  made  its  thickness  still  less,  only  77x97^^  P*^  ^^  '"^ 
and  yet  the  gilding  is  entire ;  the  best  microscope  does  not  show  the  least  break. 

The  flattened  gold  wire  so  formed  ia  twisted  round  a  siik  thread  by  means  of  a  cnri 
ous,  complex  machine,  which  causes  several  of  the  wires  to  go  round  the  silk  at  once 
so  that  each  wire  shall  just  touch  another,  the  whole  forming  a  complete  coverioji;  oi 
gold. 


CHAPTER  VIII. 

ELASTIC  PABBIC8  AND  WATER-PROOF  CLOTH. 


0754.  Elastic  fabrics  being  required  for  various  purposes,  such  as  braces,  bandages, 
dec.,  several  methods  have  been  contrived  to  produce  the  quality  of  elasticity.  Certain 
substances,  as  coils  and  springs  of  steel  wire,  are  of  themselves  more  or  less  Mastic; 
and  modes  of  weaving  have  been  tried  which  have  produced  elasticity  to  a  oonsiderabie 
degree,  as  may  be  observed  in  the  stockiog  manufacture,  and  partieularly  the  ribbed 
stockings.  * 

5756.  The  most  perfectly  elastic  fabrics  are  made  by  means  of  India  mbber,  or  caont- 
shouc.    The  very  great  elasticity  of  this  substance,  with  its  other  properties,  suggested 
the  idea  that  if  it  could  be  liquefied,  and  formed  into  threads  posseting  the  same  elasti- 
city as  at  first,  it  would  become  a  valuable  material  for  elastic  doth ;  but,  as  we  have 
stated,  in  the  section  on  "  Materials  for  Furniture,'*  no  means  could  be  devised  for  some 
time  for  eflTecting  this  purpose.    At  length  a  method  was  discovered,  by  a  major  in  the 
Austrian  service,  of  producing  threads  from  caoutchouc,  and  weaving  them  into  doth, 
without  dissolving  it.    This  material  is  softened  by  hot  water,  and  pressed  into  thin 
laminae,  which  are  cut  by  a  machine  into  very  thin  strips.    These  strips  are  then  ex- 
tended till  they  attain  the  required  degree  of  denderness ;  and  they  are  kept  stretched 
for  some  days  in  a  cold  apartment,  till  they  lose  their  elasticity  and  become  fixed.    The 
threads  are  then  put  into  a  braiding  machine,  and  covered  with  another  thread  of  eotton, 
silk,  or  worsted,  which  is  wound  round  them  entirely,  and  afterward  Uiey  are  woven  rata 
doth.    When  this  cloth  is  finished,  it  is  laid  upon  a  table,  and  a  hot  smoothing-iron  ia 
passed  over  it,  which  restores  the  elasticity  to  the  caoutchouc.    It  is  necessary,  by 
stretching  the  threads,  to  deprive  them  of  their  elasticity;  for,  if  they  were  woven  in 
their  elastic  state,  the  cloth  would  become  puckered.    When  elastic  bands,  garters,  or 
braces  are  made»  the  warp  only  is  made  of  India  rubber.    These  fabrics  were  first  made 
at  Vienna,  whence  the  inventor  removed  to  Paris,  and  erected  a  great  factory  for  them 
at  St.  Denys.    They  are  now  also  made  in  this  country.    Of  the  same  material  are 
made  elastic  belts,  elastic  stockings  for  varicose  veins,  knee  caps  for  weak  knees,  bandi 
<br  sprained  ankles  or  wrists,  and  other  surgical  bandages. 
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Water-juroof  Cloth. 

&766.  The  iDConveniences  arising  from  our  clothes  being  wetted  by  the  rain  are  so 
QniTersally  felt,  that  nnmerous  attempts  have  been  made  to  render  cloth  impervious  to 
water,  or,  as  it  is  called,  "  water-proof"  Some  fabrics  are  made  of  snch  materials,  or 
of  such  a  texture,  that  they  have  this  desirable  quality,  either  entirely  or  to  a  consider- 
able degree,  without  any  preparation.  Skins  of  most  kinds  are  impermeable  to  wet, 
and  the  real  camlets,  and  even  good  Scotch  plaids,  keep  out  the  wet  for  a  long  time ; 
but  none  of  the  artificial  fabrics  can  be  considered  as  completely  water-proof,  and  skins 
are  not  sufficiently  pliable  nor  elegant  to  be  generally  used  as  clothing.  The  first  sort 
of  fabric  invented  for  the  purpose  of  afibrding  a  completely  water-proof  covering  appears 
to  have  been  linen  or  silk  varnished  over,  and  familiarly  known  by  the  name  (SoUskin ; 
of  this  great  coats  and  cloaks  have  been  made,  coverings  for  hats,  and  other  articles  of 
dress.  These  are  efficacious  to  a  certain  degree,  and  are  still  in  use ;  they  are,  how- 
ever, liable  to  several  objections.  VamUhed  linen,  improperly  termed  oiled  linen,  soon 
cracks  in  folding  when  much  used,  and  allows  the  wet  to  get  through.  Oiled  tilk  is 
much  better,  being  more  pliable,  but  it  is  likewise  more  expen^ve ;  cloaks  have  been 
made  of  this  so  light  and  thin  as  to  go  into  the  pocket,  but  their  shining  appearance  is 
too  remarkable,  and  they  were  never  much  used. 

9757.  A  method  employed  in  Fnatce  for  rendering  leather,  eanvase,  linen,  ^c,  water-proof,  deterret  iosertioii, 
M  it  may  be  awful  od  partiouUir  oocasiou.  One  nandred  galloiii  of  lineeed  oil  an  boiled  ovta  a  gentie  fire ; 
to  this  an  added  a  pound  and  a  half  of  eugar  of  lead,  and  lAlf  a  pound  of  venr  finelj-powdered  pumioe  atoiie. 
Tho  liquid  should  be  kept  boiling  until  itbecomes  of  such  a  consistence  that,  aftier  being  mixed  with  a  third  part 
of  its  weight  of  pipe-day,  it  should  be  of  the  thickness  of  molasses  ;  the  whole  is  then  passed  through  a  lawn 
•iere.  Next,  ten  pouwu  of  pipe-clay  an  ground  in  thin  glue  to  the'oonsiatenoe  of  lard ;  and  to  this  the  abon 
Tarnish  is  added  gradually,  taking  can  to  stir  it  well  all  the  while  with  a  strong  wooden  spatula,  nitH  it  be 


side  oovend  in  the  same  manner.  After  remaining  a  week  to  dry,  Uie  article  is  taken  off  fpr  um.  This  was 
not  intended  for  ordinary  clothing,  but  for  boat  cloaks,  awnings,  oonn  for  carriages,  &c.  If  a  very  gloei^ 
Tarnish  be  required,  five  pounds  of  the  above  composition  an  added  to  an  equal  quantity  of  clear  rosin,  which 
IS  heated  over  the  fin  until  it  is  dissolnd ;  to  this  is  added  two  pounds  of  oil  of  turpentine,  wiUi  which  some 
oolour  has  been  ground  to  give  it  a  desirable  tint ;  the  whole  is  then  passed  through  a  lawn  sieve.  This  var- 
nish is  then  laia  on  with  a  brush,  and,  when  quite  hard,  is  rubbed  over  with  pumice  stone  and  water,  and 
afterwaid  well  washed.    Two  or  thne  coats  of  this  an  ^plied,  httiag  one  dry  be&n  another  is  laid  on. 

6758.  Clolh  lined  toith  oUed  silk  has  also  been  tried ;  but  though  this  is  impervious  to 
the  wet,  yet,  as  the  cloth  outside  holds  much  water,  this,  by  evaporation,  produces  con- 
siderable cold,  while  the  varnished  lining  prevents  the  insensible  perspiration  from 
escaping.    Such  contrivances  may,  however,  be  occasionally  useful. 

What  is  most  desiraUe  is  to  give  the  cloth  the  same  property  which  we  find  in  the 
fhr  of  several  animals,  as  the  otter,  beaver,  &c.  By-  this  repelling  property,  water, 
when  thrown  upon  the  animal,  rolls  off  again  in  drops,  without  wetting  it.  The  cloth 
would  thus  be  pervious  to  the  air,  or  to  the  perspirable  matter ;  but  this  degree  of  per- 
fection does  not  appear  to  have  been  yet  completely  attained,  although  the  idea  has 
occurred  to  many  persons,  and  several  endeavours  have  been  made  to  invent  a  cloth  of 
this  kind. 

5759.  Cloth  and  stuffs  have  been  made,  in  a  considerable  degree,  water-vroo/hj  a  wash  of 
the  following  composition :  Dissolve  an  ounce  of  isinglass  in  a  pouna  of  soft  water,  one 
ounce  of  alum  in  two  pounds  of  water,  and  a  quarter  of  an  ounce  of  soap  in  one  pound 
of  water.  When  the  three  solutions  are  made  and  strained,  mix  them  together,  and 
simmer  them  for  some  time.  Brush  this  mixture  over  the  cloth  while  hot ;  when  dry, 
brush  it  well  and  give  it  another  coat,  all  on  the  reverse  side.  In  two  or  three  days  the 
cloth  will  be  fit  for  use.  Cloth  prepared  in  this  way  does  not  prevent  the  air  from  pen- 
etrating, like  India  rubber ;  for  lighter  fabrics  glue  and  gum  arabic  are  added,  and  some- 
times the  stuff  is  dipped,  instead  of  being  brushed  over. 

5700.  The  most  complete  water-proof  cloths  are  those  made  so  by  means  of  India  rubber, 
which  is  extremely  elastic,  insoluUe  in  water,  and  impervious  to  water  or  air.  (See 
description  of  caoutchouc,  in  Book  V.,  Chap.  V.,  "Materials  for  Furniture.") 

5761.  In  South  America  they  take  advantage  of  these  properties  to  make  water-proof 
ponchos,  or  cloaks.  The  cloth  is  stretched  on  a  frame,  and  a  layer  of  the  liquid  juice, 
fresh  from  the  tree,  is  spread  upon  it,  which  becomes  in  a  few  minutes  thick  enough 
to  have  another  cloth  applied.  Both  these  cloths  are  then  pressed  together,  and  are 
thus  firmly  united,  the  whole  being  perfectly  impenetrable  by  water.  But  although  this 
process  is  extremely  easy  in  the  native  country  of  the  caoutchouc  plants,  where  only 
the  juice  can  be  procured  in  a  liquid  state,  it  is  but  of  Isfte  that  means  have  been  discov- 
ered for  rendering  this  material  avaDable  here  for  the  same  purpose. 

5762.  In  1797,  Mr.  Johnson  took  out  a  patent  for  rendering  cloth  water-proof  by  cov- 
ering one  side  with  a  varnish  made  by  dissolving  India  rubber  i»  equal  quantities  of  oU 
of  turpentine  and  spirits  of  wine.  To  conceal  the  varnish,  which  was  laid  on  the  wrong 
skle  of  the  cloth,  some  substance  was  sifted  over  it,  such  as  silk,  wool,  or  ^ock.  The 
articles  made  in  this  manner  were  called  hydrolaines ;  but  they  do  not  appear  to  hav« 
answered,  as  they  never  came  much  into  use. 

6H 
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6763.  The  water-proof  iloth  which  is  most  perfect  in  exdading  the  wet  is  that  which  is 
prepared  according  to  the  process  for  which  Mr.  Mackintosh  had  a  patent,  now  expired^ 
and  which  was  mentioned  when  describing  caoatchouc  as  a  material  used  in  manuiac- 
tares.  In  this  process  the  India  rubber  is  dissolved  by  means  of  the  liquid  called  naph- 
tha,  obtained  from  coal,  and  the  solution  is  put  between  two  fMs  of  cloth,  as  la  the 
ponchos  of  South  America,  just  mentioned  ;  the  cloths  are  then  pressed  together,  and 
hung  up  till  this  varnish  becomes  sufficiently  solid.  This  method  fully  answeiB  the  in- 
tended purpose,  and  such  cloth  is  not  only  used  for  cloaks  and  shooting  jackets,  bat  lor 
a  variety  of  other  purposes,  as  Dr.  Arnott*s  water  beds,  nursery  aprons,  and  many  other 
articles  to  be  seen  in  the  shops.  Even  boats,  so  light  as  to  be  easily  carried  over  land, 
have  been  made  by  stretching  this  cloth  over  a  wicker-frame ;  and,  as  the  doth  is  imper- 
vious to  atr  as  well  as  water,  a  cushion  very  convenient  for  travellers,  from  ita  elas- 
ticity, is  made  by  blowing  up  a  bag  made  of  it,  to  which  a  stop-cock  is  attached.  It 
may  be  observed  that  this  cloth  can  be  scoured  with  a  brush  and  soap  and  water  when 
it  is  soiled.  Another  method  of  using  the  India  rubber  for  the  same  purpose  has  lately 
been  tried,  founded  upon  the  pressing  this  material  into  very  thin  sheets.  These  are 
fixed  between  two  thicknesses  of  clo^,  or  only  on  one  side. 

5764.  AU  water-proof  cloth  hitherto  made  by  varnishing  over,  or  by  any  other  process  by 
which  they  are  rendered  impervious  to  the  air  as  well  as  to  the  wet,  have  the  disadvan- 
tage of  confining  the  insensible  perspiration,  the  consequence  of  which  is  that  they  soon 
feel  intolerably  hot  to  the  wearer,  and  are,  on  that  account,  not  only  unpieasant,  but 
unhealthy,  except  worn  in  such  a  way  as  to  allow  of  the  external  air  having  free  access 
to  the  rest  of  the  dress.  Such  water-proof  clothes,  therefore,  should  not  be  made  to 
fasterf  close  round  any  part  of  the  body,  but  be  as  loose  and  open  as  possible  when  it 
does  not  rain :  that  being  attended  to,  they  are  found  extremely  useful  in  travelling. 

6765.  Several  clothe,  eaid  to  be  water-proof,  yet  pervious  to  air,  have  been  advertised  oi 
late ;  but  as  the  processes  are  kept  secret,  we  are  not  able  to  pass  any  opinion  on  them. 
Oqe  of  them  is  said  to  be  prepared  with  the  powder  of  Lycopodium,  wbicft  perhaps  may 
be  efleotual. 


CHAPTER  IX. 
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6766.  The  term  far  ijheludee  the  skins  of  all  animals  that  are  covered  with  an  exceed- 
ingly soft  and  fine  hair,  except  those  which  come  under  the  class  of  wool  In  the 
northern  regions,  furs  have  always  been  highly  esteemed  on  account  of  the  wanntb 
which  they  afiford  as  articles  of  dress  ;  bat  the  most  valuable  kinds  have  been  chiefly 
employed  to  ornament  the  robes  of  persons  ot  high  rank,  and  vestiges  of  their  applica- 
tion to  this  latter  purpose  are  still  visible  in  England,  in  the  state  robes  of  the  king,  the 
nobilitv,  judges,  clc,  which  are  decorated  with  the  fur  of  the  ermiqe.  This  is  idso 
traceaole  in  the  bordering  and  other  forms  belonging  to  emblazonry  in  armorial  bearings. 
The  fur  of  the  black  fox  is  a  princely  ornament  in  the  north.  It  does  not  appear,  ho«. 
ever,  that  furs  constituted  any  part  of  the  distinctive  dress  worn  by  the  patrician  onlen 
of  Greece  and  Rome,  and  the  custom  of  wearing  fur  as  an  ornament  is  probabJy  derived 
from  the  northern  parts  of  Asia  and  Europe. 

6767.  It  is  remarked  in  natural  history  that  the  bolder  the  country  the  finer  and  wanner 
are  the  furs  of  animals,  it  being  wisely  provided  in  the  economy  of  nature  that  their  doth-* 
ing  should  be  adapted  to  the  rigours  of  their  situations.  The  finest  furs  are,  tbereJEbre, 
brought  from  the  colder  regions ;  those  of  high  latitudes  are  better  in  qoatity  Vtask 
those  of  more  temperate  climates ;  thus,  the  produce  of  Siberia  is  superior  to  that  of 
Russia,  and  the  imports  from  Canada  are  preferable  to  those  ftom  the  United  States. 
Even  during  winter  the  furs  of  most  animals  improve  boih  in  quality  and  c^our.  The 
principal  countries  for  Airs  are  the  solitary  wilds  of  Siberia,  and  the  immeasnraMe 
forests  of  North  America :  they  form  the  riches  of  those  dreary  wastes,  which  produce 
nothing  else  for  human  use ;  and  their  value  has  tempted  men  to  expose  themselves  to 
the  utmost  hardships  of  cold  and  hunger  while  pursuing  the  chase  amid  perpetual  frosf 
and  snow. 

5768.  At  present  furs  are  esteemed  and  worn,  not  only  in  those  countries  where  they  are 
useful  as  a  defence  against  the  severity  of  the  seasons,  but  as  ornaments  of  dress,  ac- 
cording to  the  caprice  of  fashion,  by  the  inhabitants  of  milder  climates,  as  the  Sosthera 
Russians,  Poles,  Chinese,  Persians,  Turks,  &C.  All  these  nations,  being  of  Tartar  or 
Sclavonian  descent,  are  said  to  inherit  from  their  ancestors  an  attachment  to  fur  dolh- 
ing.  Even  under  the  burning  suns  of  Syria  and  Egypt,  and  the  mfld  oliines  of  Bocbaiia 
and  Independent  Tartary,  there  is  also  a  constant  demand  for  furs,  although  there  exists 
no  physical  necessity  for  them.  With  us  they  are  used  p^ly  fot  the  Warmth  they 
"afford,  as  well  as  for  ornament. 

6769.  Previously  to  the  discovery  of  the  New  Worid,  th6  furs  in  general  demand 
throughout  Europe  were  procured  from  the  north  and  north-eastern  parts  of  the  Russian 


ampin.  The  oolonizalion  of  the  ooantrieB  bordering  on  Hadeon's  Bay  gave  a  new  tnrt: 
to  the  trade  in  fura,  and  the  ceaaion  of  Canada  by  the  French  oooasioned  an  immense 
importation  of  this  artiole ;  in  conaeqnenoe  of  which,  mufih,  tippets,  and  furred  garments^ 
which  formerly  were  only  worn  by  people  of  qnality,  or  the  upper  classes  of  gentry,  now 
adorn  the  dress  of  females  in  a  sphere  of  lifb  which,  at  no  remote  period,  usually  display- 
ed more  homely  attire. 

6770.  From  the  eagerness  with  which  the  ftir  trade  has  been  pursued  for  many  yeara, 
and  the  vast  destruction  of  ftir-bearing  animals,  this  material  has  necessarily  become 
more  scarce.  The  advanced  state  of  geographical  science  shows  that  few  new  coun- 
tries remain  to  be  explored ;  and  from  the  indiscriminate  slaughter  practised  by  the 
hunters  of  Asia  and  America,  and  the  appropriation  to  the  uses  of  man  of  those  forests 
and  rivers  which  have  afforded  them  food  and  protection,  they  must  continue  to  de- 
crease, although  a  supply  may  long  remain  in  the  moontains  and  uncultivated  tracts. 

6771.  When  sknu  are  merely  drUdt  being  in  other  respects  just  as  they  were  taken 
from  the  animal,  they  are  denominated  peUriee ;  and  they  are  properly  called  fure  after 
Ihey  have  undergone  an  aluminous  process,  by  which  the  akin  has  beien  converted  into 
a  kind  of  leather.  The  principal  animals  from  which  fur  is  procured,  are  the  ermine, 
sable,  fox,  bear,  beaver,  martin,  otter,  squirrel,  o^t,  hare,  and  rabbit ;  but  there  are  many 
other  animals  more  rare  which  afford  a  fine  fur.  That  of  various  amphibious  animals, 
as  the  seal  and  beaver,  is  protected  by  a  coating  of  long,  coarse  hair ;  and  when  this 
hair  is  removed,  the  short  Air  appears,  which  is  shaved  off  for  the  purpose  of  covering 
hats. 

6772.  Thefiar  of  the  ermine  is  the  most  valuable  of  any,  and  is  well  known  as  fonnlng 
the  lining  to  the  state  robes  of  royalty.  Thia  little  animal  is  of  the  genus  mnstela 
(weasel),  and  resembles  the  common  weasel  in  its  foim ;  it  is  in  length  from  fourteen 
to  sixteen  inches,  from  the  tip  of  the  nose  to  the  end  of  the  tail ;  the  body  is  from  teil 
to  twelve  inches  long.  The  change  of  colour  which  the  ermine  experiences  in  winter 
in  northern  climates  is  a  matter  of  much  interest  to  the  physiologist,  and  of  profit  in  a 
oommercial  point  of  view.  In  summer  its  fur  is  brown,  and  it  is  ovlj  in  winter  that  this 
becomes  of  that  softness  and  snowy  whiteness  which  occasions  so  high  a  price  to  be  set 
upon  it.  This  is  effected,  not  by  the  loss  of  the  summer  coat  and  the  substitution  of  a 
new  one  for  the  winter,  but  by  the  actual  change  of  colour  in  the  existing  fur.  The  ex- 
tremity of  the  tail,  however,  undergoes  no  change,  bnt  remains  permanently  of  a  brilliant 
shining  black,  the  under  parts  retaining  a  slight  yellowish  tinge.  When  the  white  for 
is  made  up  into  dress,  the  tails  are  inserted,  one  to  each  skin,  at  regular  distances,  in 
mtiaenx  order,  and  the  pore  white  of  the  skin  is  thus  relieved  and  set  off  by  the  rich 
black  of  the  tail.  The  early  employment  of  the  Air  for  snch  uses  occasioned  its  intro- 
duction  among  the  colours  of  henddry,  where  it  appears  either  as  the  ground  of  the 
shield,  or  in  the  bearings.  The  for  is  found  of  the  best  quality  only  in  the  cold  regions 
of  Europe  and  Asia,  and  the  animal  lives  in  hollow  trees,  river  baidn,  and  especially  in 
beech  forests;  it  preys. on  small  birds,  is  very  shy,  sleeping  during  the  day,  and  em- 
ploying the  night  in  search  of  food.  It  is  taken  by  snares  and  traps,  and  sometimes 
shot  with  blont  arrows.  The  for  of  the  old  animals  is  preferred  to  that  of  the  younger 
It  is  seen,  though  rarely,  in  Scotland  and  in  the  north  of  England,  where  it  is  caUed  the 
wkUe  stoat,  but  its  fur  is  very  inferior  to  the  foreign. 

6773.  The  fur  of  the  eaUe  is  also  very  highly  prized ;  it  is  brownish  Mack,  and  the 
darker  the  more  denrable  it  is.  It  is  finer,  softer,  and  more  glossy  than  that  of  any 
other  quadruped,  except  the  ermine.  The  sable  is  a  native  of  Northern  Eorope  and 
Siberia,  and  is  also  of  the  genns  miutela.  In  the  northern  parts  of  Asiatic  Russia  it  is 
found  of  the  richest  quality  and  darkest  colour.  In  its  habits  it  resembles  the  ermine, 
preying  en  small  aquirrels  and  birds,  sleeping  during  the  day,  and  prowling  for  food 
during  the  night.  It  varies  in  dimensions  ftom  eighteen  to  twenty  incbee.  It  is  much 
used  at  present  for  makhig  the  well-known  articles  of  dress  called  hoae. 

bTt4c.  The  fiichet  weaeel  yields  a  valuable  fur,  though  inferior  to  the  sable. 

6776.  Fost-ekine  fhmish  a  considerable  variety  of  fan.  In  the  cold  countries  animals 
of  this  species  are  of  aU  colours,  white,  gray,  blue,  iron  gray,  silver  gray,  red,  variega- 
ted, and  black.  Of  these  the  last  is  the  most  valuable,  and  the  first  the  least ;  the  hair 
of  the  white  fox  is  apt  to  fall  off.  The  blue  fox-skins  are  sought  for  with  avidity,  owing 
to  their  scarcity,  and  the  black  fetch  a  hi^  price,  f^om  their  Justly-acknowledged  beanty , 
but  the  red  fox  of  Asia  is  of  a  more  brilhant  colottr,  and  its  fur  softer  and  finer,  thaitany 
other ;  in  China  it  is  highly  prized,  and  is  variegated  by  adding  spots  of  black  fiir.  The 
silver  fox  is  a  rare  animal,  a  native  of  the  woody  country  below  the  falls  of  the  Colum- 
bia River  in  North  Amerioa.  It  has  a  long,  deep,  lead-coloured  for,  interminged  with 
long  hairs,  invariably  white  at  the  top,  forming  a  bright,  lustroos  silver  gray ;  by  some 
it  is  considered  as  more  beautiful  than  any  other  kind  of  fox. 

6776.  A  dog  is  bred  ia  Norway  and  La|taid  for  the  sake  of  its  skin,  which  is  covereit 
with  a  remarkably  fine,  soft,  and  gkMsy  fbr  of  a  dark  brown  or  black  celonr^  and  whidt 
IS  imported  for  muffs  and  tippets. 

6777.  The  martin  afiEbrds  a  valuable  fiir  of  varioos  cokrars :  bnt  the  part  that  extends 
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slong  the  spine,  being  of  a  deeper  and  richer  brown  than  the  rest,  is  most  esteemed 
The  martins  from  Northern  Asia  and  the  mountains  of  Kamtschatka,  are  much  aope* 
nor  to  the  American,  although  among  the  latter  are  some  of  great  beanty.  The  for  is 
much  employed  in  boat,  and  is  often  dyed  for  sables. 

5778.  The  sloth  has  an  extremely  beautiful  fur,  possessing  a  high  lustre. 

5779.  The  eea  oUer  of  North  America  has  a  very  fine,  close,  soft  for.  It  abounds  in 
the  rivers  Columbia  and  Missouri,  and  also,  frequents,  in  great  numbexs,  the  Aleutian 
and  Kurile  Islands,  between  Asia  and  the  northwest  coast  of  America.  This  far  is  jet 
black  in  winter,  with  a  silken  gloss,  and  that  of  the  young  animal  is  a  beautiful  brown 
It  bears  a  high  price  in  China,  where  it  was  introduced  in  1780,  when  furs  bad  become 
so  scarce  in  Siberia  that  the  supply  was  insufficient  for  the  demand  in  the  Asiatic  coun- 
tries.  It  is  not  much  employed  in  England,  but  chiefly  exported  to  the  north  of  Europe. 

5780.  The  fur  seal  affords  a  skin  for  which  the  Chinese  giye  great  prices.  Such 
numbers  have  been  killed  in  the  South  Shetlands,  that  they  have  become  almost  extinct 
there. 

5781.  The  skin  of  the  eonunon  seal  is  made  into  leather  by  being  tanned,  or  it  is  dressed 
with  the  fur  on  for  caps  and  various  articles  of  dress.  Among  the  northern  tribes, 
these  skins  afford  excellent  clothing  and  coverings  for  temporaiy  habitations.  Hun- 
dreds of  thousands  of  these  animals  are  killed  every  year  for  their  skins  and  oil  on  the 
shores  and  ice-fields  of  Newfoundland. 

5782.  Perhaps  the  softest  a$id  most  deUeatefur  knoum  is  that  which  clothes  a  little  ani- 
mal called  the  chinchilla,  about  the  size  of  a  small  squirrel,  which  inhabits  Peru  and  the 
northern  parts  of  Chili.  The  fur  was  known  as  an  article  of  commerce,  and  much  prised, 
shortly  after  the  conquest  and  occupation  of  Spanish  America ;  and  is  mentioned  bf 
Father  Acosta.and  Sir  John  Hawkins ;  but  the  habits  and  character  of  the  animal  have 
been  known  iii  this  country  only  very  lately.  The  chinchilla  burrows  in  the  ground ; 
and  Sir  Francis  Head,  in  his  journey  across  the  Pampas,  found  the  numerous  boles 
made  by  them  dangerous  in  riding.  Their  flesh  is  remarkably  fat,  and  (s  moch  relished 
by  the  people,  who  huntthem  with  dogs.  There  are  two  species ;  the  ekinekiUa  Umigera, 
the  largest,  is  about  nine  inches  in  length,  much  resembling  the  rabbit ;  the  fur  is  long, 
thick,  close,  woolly,  somewhat  crisped,  grayish,  or  ash-cotoured :  the  other  species  is 
described  as  smaller,  only  six  inches  long,  and  having  the  wool  sUli  softer.  It  feeds 
upon  the  roots  of  plants,  is  extremely  gentle  and  docile,  and  nmy  be  easily  tamed  and 
kept  in  ^e  house.  Great  numbers  of  these  animals  are  caught  in  the  countries  adjoin- 
ing the  Andes,  and  sent  to  traders,  who  carry  them  to  Buenos  Ayres,  or  to  Lima, 
whence  they  come  to  Europe.  Captain  Beechey  lately  presented  a  hnng  specimen  to 
the  Zoological  Society,  and  another  has  been  added  by  Lady  Knighton.  An  entire  skin 
has  been  deposited  in  the  British  Museum. 

5783.  The  skins  of  several  other  animals  are  employed  as  furs,  and  have  yarioas  values ; 
as  those  of  the  wolverene,  racoon,  genet,  toolf,  badger,  lynx,  bear,  dtc.  The  furs  of  the 
beaver,  otter,  lynx,  and  racoon  are  used  principally  for  hats ;  and  the  hear-skins,  among 
other  uses,  furnish  an  excellent  material  for  cavalry  caps  and  other  military  equipments. 
The  skins  of  the  buffalo,  of  the  Rocky  Mountain  ship,  of  various  deer,  and  of  the  anielops 
are  included  in  the  fur  trade.  The  white  furs  of  the  arctic  fox  and  polar  bear  are  some- 
times brought  from  Greenland,  but  are  not  particulariy  valuable. 

Among  furs  may  be  classed  the  Russian,  Bucharian,  and  Persian  lambskins^  the  soiU 
compact,  and  elastic  wool  of  which  is  formed  naturally,  into  elegant  curis  or  waves,  as 
if  pressed  close  to  the  skin  by  art ;  but  when  killed  immediately  after  birth,  or  taken 
from  the  mother,  they  are  stiU  more  beautiful,  and  often  elegantly  marbled  with  feath- 
ered waves,  like  silk  damask.  The  -most  prized  of  the  former  are  the  blue,  the  black, 
and  the  silver  gray ;  but  of  the  unborn  lamb-skins,  as  they  are  called*  the  fine  black  is 
the  dearest  and  most  esteemed.  These  are  very  generally  used  as  an  essential  part 
of  the  dress  of  thousands  among  the  lower  classes  in  Persia,  Russia,  Poland,  £.  Prus- 
sia, Hungary,  and  Bohemia. 

5784.  The  skins  of  the  rabbit  and  hare  are  likewise  dressed  as  furs,  and  the  hair  n 
employed  in  hats,  &c.  The  supply  would  not  be  equal  to  the  demand  were  our  furriers 
dependant  upon  our  country  for  them.  Hundreds  of  thousands  of  rabbit-skins  are  an 
nually  imported  here  from  Germany  and  other  parts  of  the  northern  and  middle  districts 
of  Europe,  where  myriads  of  rabbits  are  bred  for  this  purpose.  The  for  of  the  Angora 
rabbit  is  excessively  long.  The  prepared  skins  of  the  rabbit  and  hare  being  as  warm  ss 
some  furs,  they  are  used  as  bosom  comforters  by  those  who  are  subject  to  diseases  of 
the  lungs. 

5785.  The  skin  of  the  squirrel  has  a  delicate  fur,  which,  though  small,  is  sometimes 
joined  together  in  useful  articles. 


6786.  Ag  Jurg  an  ugtd  onZy  «•  winter  4n99t».  mi  an  lueegianljf  laid  «p  daring  Uu  twamer  aumth*,  it  !>•- 
•ones  of  impartauoe  to  know  ^  whal  wnaa  thoj  may  b«  d«foaded  from  tile  imvagw  of  the  moth,  to  vUek 
tiMy  are  particuUrlj  liable.  The  most  efficadoue  preTentive,  it  may  be  presiuned,  is  that  which  u  adopted 
tj  the  traders  and  dealen  in  fVire  ;  and  on  inqairy  being  made  of  lereTalf  the  answer  obtained  is,  that  ao  de- 
peadiuioe  m  had  on  any  of  the  stronffly-aoented  snbetances,  as  camphor,  commonly  recommended  for  effectiBff 
the  porpoee  in  qxieaoon.    The  pracavtton  geaerally  practised  is  daily  to  take  out  ami  open  tlie  fan ;  aad  whik 
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•My  an  •xtaodad  to  beat  the  back  part  or  akin  vofy  gontlj  with  a  deofder  eana  or  attck  ;  aAar  wbieh  tbf 
Ibne  are  earsfoUj  oombed  oot  with  a  oomb  adapted  to  this  vae.  Thui  the  motba  that  maj  hare  obtained  ao* 
eaas  to  the  fan  are  expelled,  together  with  any  eggs  or  larva  that  nar  have  been  depoeited.  The  fan  alao^ 
by  thie  dailjr  ezpoeara  to  the  air,  are  prerented  from  contracting  any  dMagneable  moaty  nnell,  and  are  kept 
elean  and  sweet.  To  thia  we  may  aod  that,  immediately  on  leating  them'  off  aa  a  wear,  they  ehonld  be  paf 
into  boxes  or  diawen,  ao  peiieotly  tight  that  no  molha  can  have  aooeas  to  them,  in  whldi  case  they  will  be 

Eerfectly  safe ;  for  it  ia  a  vulgar  error  to  suppoae  that  moths  or  anv  other  insects  can  eome  without  being  bnd 
y  othen.  The  place  where  they  are  kept  shoxild  be  perfectly  dry,  and  they  should  be  aired  frequently,  to 
prevent  mDdew.  Bogs  of  brown  paper,  or  strong  Unen,  perfeeily  well  closed,  or  even  for  valuable  fun  tii 
cases  or  boxes,  will  keep  them  from  moths.  Some  reoommend  washing  the  skin  with  a  solntioa  of  corraeive 
sublimate  in  spirits  of  wine ;  but  as  this  is  a  strong  poison,  being  a  preparation  of  meicnir,  ita  nse  may  be 
hazardous,  although  it  is  employed  successfully  to  keep  away  insects  in  collections  of  batteraies  and  other  ob- 
iaeU  of  natural  history. 


CHAPTER  X. 

BLEACHING. 

0787.  By  bleaching^  in  general,  is  understood  the  freeing  cloth»  of  their  natural  brown 
or  otherwise  coloured  tinge,  and  rendering  them  perfectly  white  after  coming  out  of  the 
weaver's  hands.  Also  linen,  and  other  articles  already  in  use,  when  they  have  lost 
much  of  their  original  whiteness,  and  become  of  a  bad  colour,  are  sometimes  restored 
to  their  purity  by  bleaching. 

SXCT.  I.— BLSAOHING  OF  LlNKlt. 

5788.  The  most  ancient  mode  of  perfonning  this  process,  and,  indeed,  the  only  one 
formerly  known,  consisted  in  exposing  the  Unen  cloth  on  the  grass,  where  it  was  sub- 
jected to  the  combined  action  of  frequent  wetting,  of  the  air,  and  the  rays  of  the  sun. 

6789.  Cfrats  bleaeking,  that  is,  bleaching  by  the  influence  of  water,  air,  and  sunshine, 
is  now  seldom  practised  in  regular  bleach-fields,  having  been  superseded  by  an  improved 
method,  to  be  afterward  described ;  but  it  is  used  in  some  parts,  and,  indeed,  is  the 
most  common  in  many  civilized  countries.  It  is  supposed  to  be  the  least  injurious  to 
the  texture  of  cloth  ;  and  it  is  that  which  at  present  we  are  most  interested  in  explain- 
ing.  The  details  of  the  process  vary  in  some  respects,  according  to  the  nature  of  the 
eloth  to  be  bleached ;  and  we  shall  fiist  describe  the  mode  of  bleaching  Unen. 

5790.  Linen^  as  it  comes  from  the  loam,  is  charged  with  the  weaver's  dressing,  which 
is  a  paste  of  flour  and  water  brushed  into  the  yam,  to  render  the  stretching  of  the  warp 
more  easy.  To  discharge  this  paste,  the  web  must  be  steeped  in  cold  water  for  forty- 
eight  hoursy.till  the  paste  is  decomposed  by  fermentation,  which  does  not  extend  to  the 
linen  itself. '  BotUng  the  Unen  in  water  will  not  answer,  since  paste  is  not  soluble  in 
boiling  water.  When  the  linen  is  weU  washed  and  rinsed  after  this,  it  is  of  a  grayish- 
white  colour,  although  the  fibres  of  which  it  is  composed  are  naturally  very  white.  To 
separate  the  matter  that  discolours  the  linen  is  properly  the  business  of  bleaching. 
This  colouring  matter  is  of  a  resinous  nature,  insoluble  in  water,  and,  from  its  intimate 
union  or  dissemination  through  the  very  fibres  of  the  flax,  is  difficult  of  separation,  even 
by  those  substances  which  have  a  solvent  power  over  it.  Alkaline  lyes,  or  solutions  of 
aUcali,  rendered  caustic,  hare  the  property  of  dissolving  resins ;  hence  they  have  been 
employed  as  menstrua  for  this  purpose,  but  alone  tb0y  are  not  suflicient.  What  ap- 
pears to  be  a  single  ultimate  fibre  of  flax  in  gray  linen  is  composed  of  a  bundle  of  mi- 
nute filaments,  clotely  cemented  or  agglutinated  together  by  the  resinous  matter.  By 
the  application  of  the  lye  the  potash  first  acts  only  upon  the  resin  of  the  external  coat- 
ing of  filaments,  by  which  means  they  are  loosened  or  separated,  and  -exposed  to  the 
farther  action  of  the  air ;  a  second  boiling  in  the  lye  opens  another  layer,  and  thus  suc- 
cessively, layer  after  layer,  until  the^ whole  is  divided  or  opened  to  the  centre.  Were 
the  alkaline  solution  sufficiently  strong  to  force  its  way  at  once  to  the  centre^  it  would 
act  upon  the  filaments  themselves,  and  destroy  the  texture  of  the  cloth.  The  lye,  called 
the  **  bowking,  or  bucking,"  is  prepared  by  dissolving  potash  in  soft  water,  to  which 
some  soap  is  added.  This  liquor  is  heated  to  about  100<*,  and  poured  upon  the  linen. 
After  the  cloth  is  weH  down  in  the  lye,  it  is  drawn  off,  heated  a  tittle  higher,  and  again 
poured  upon  the  cloth.  This  operation  is  repeated  at  intervals,  aUowing  the  lye  to  re- 
main lonser  each  successive  time,  and  moderately  increasing  the  heat  for  five  or  six 
hours.  The  cloth  is  then  left  steeping  ft>T  three  or  four  hours,  when  it  is  taken  out  and 
well  rinsed.  But  each  filament,  after  the  alkaline  process,  retains  a  certain  impregna- 
tion of  colouring  matter  so  intimately  united  as  to  resist  the  farther  action  of  it.  This 
is  removed  by  the  slow  and  gradual  influence  of  the  atmosphere  and  the  rays  of  the  sun, 
which  together  decompose  it. 

It  is  necessary,  therefore,  to  proceed  in  the  following  manner :  The  linen  is  carried 
to  the  field,  where  it  is  spread  upon  the  grass,  and  secured  by  pins ;  water  is  sprinkled 
on  it  so  as  not  to  aUow  it  to  become  dry  for  some  hours.  After  it  has  lain  about  half  a 
day,  the  watering  is  less  frequent,  and  at  night  it  is  left  to  the  fuU  action  cf  the  air  and 
dews.  On  the  succeeding  days  it  is  watered  three  or  four  times  a  day,  if  the  weather 
be  dry,  and  it  remains  on  the  field  tUl  the  air  seems  to  have  less  effect  in  whitening. 
It  is  then  brought  back  to  the  coppers,  and  bucked  again  with  a  lye  somewhat  stronger 
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than  the  last,  nosed,  and  agtin  apraad  oat  in  the  field,  wfanch  ie  called  ermJHmg.  Xt  !• 
thoa  boeked  and  watered  ten  or  fifteen  times,  aooording  to  the  weather,  makiBg  tlie 
bucking  stronger  and  stronger  till  about  the  middle*  and  then  weaker  and  weaker  till 
about  the  last. 

It  mast  now  ondefgo  the  process  of  foarn^,  or  steeping  in  some  acid  liquor.  The  acid 
which  had  generally  been  used  was  formed  by  the  fermentation  of  bran  and  water,  or 
lometimes  sour  whey  has  been  used.  But  sulphuric  acid,  very  much  dilated,  baa  beec 
(bund  more  convenient,  shortening  the  process  consideraUy,  and  being  not  more  injo- 
nous.  The  cloths  are  kept  in  the  souring  for  five  or  six  days,  and  sometimes  weeks, 
«f  it  be  formed  of  milk  or  bran ;  or  only  twenty-four  hours  if  sulphuric  aeid  has  beoi 
jsed.  The  use  of  the  acid  liquor  is  to  dissolve  any  earthy  or  metallic  matter  either  in- 
herent in  the  cloth,  or  accidentally  communicated  to  it,  or  derived  from  the  impurity  of 
the  alkaline  salts  in  which  it  has  been  boiled.  They  are  then  rubbed  with  soap,  more 
particularly  the  selvages,  as  these  resist  most  the  action  of  the  air.  The  cloth  is  now 
again  bucked,  rinsed,  watered,  and  exposed  to  the  air,  and  these  processes  arc  repeated 
successively  till  the  linen  has  acquired  the  necessary  whiteness. 

6791.  The  art  of  bleaching  was  formeriy  so  little  understood  in  Great  Britain,  that 
nearly  all  the  linen  manufactured  in  Scotland  was  sent  to  Holland  to  be  bleached ;  bat 
it  has  been  since  practised  here  with  perfect  success,  and  the  whole  operation  of  graaa 
bleaching  generally  requires  six  months.  In  India,  where  bleaching  was  practised  from 
the  earliest  time,  citric  acid,  diluted,  was  used  in  some  places  instead  of  sour  milk ;  bat 
this  old  method  of  bleaching  required  considerable  time  as  well  aa  laboor ;  and  the  risk 
of  damage  and  robbery,  from  the  doth  lying  so  long  exposed,  demanded  mueh  watdung, 
and,  consequently,  great  expense  was  incurred .  By  the  modem  discoveries  in  cbemitfry, 
these  inconveniences  have  been  in  a  great  degree  obviated,  and  a  new  bleaching  agest 
haa  been  introduced,  unknown  to  oar  forefathers,  but  capable  of  givinif  astomahing  rapid- 
ity and  perfection  to  this  important  art.  Thia  new  agent  is  called  ckiome,  formatf 
named  oxygenated  muriatic  acid  gaa,  which  possesses  the  singular  property  oT  destroy 
ing  all  vegetable  colours. 

6792.  BUachin^  ky  Chlorine. — ^The  gas  called  chlorine  was  first  discovered  by  Scheeie, 
a  Swedish  chemist,  in  1774.  Its  property  of  destroying  c(^arB  may  be  easily  exhibited 
by  putting  into  a  vial  containing  it  several  slips  of  wet  printed  cottons ;  alter  remaining 
a  short  time  they  will  become  entirely  vriiite.  When  this  gaa  is  absorbed  by  water,  a 
liquid  is  produced,  formerly  called  oxygenated  muriatic  acid,  which  possesses  the  same 
remarkable  property,  and  this  was  first  noticed  by  Seheele  from  its  whitening  the  cork 
of  the  vial  containing  it ;  but  it  was  Berthollet  who  suggested  its  applieatfon  to  the 
bleaching  of  cloths,  for  which  it  is  found  so  useful,  that  it  brought  down  the  time  re- 
quired for  this  operation  from  months  to  days,  and  even  to  boors.  Profiting  by  the 
suggestions  of  Berthollet,  several  scientific  persons  in  Sngland,  among  whom  were 
Professor  Copland,  Mr.  Watt,  and  Mr.  Henry,  made  experiments  and  tnipfovemeats 
upon  this  new  agent.  Chlorine  gas,  by  itself,  waa  first  found  extremely  difl^nli  to  ose, 
from  its  volatility  and  the  suflbcating  nature  of  its  odour.  This  gas  was  then  condensed 
in  water,  and  afterward  potash  was  mixed  with  this,  which  had  the  efi^t,  in  a  coe- 
siderable  degree,  of  lessening  its  deleterioos  action  upon  the  lungs.  This  diminmisB 
of  action  on  the  lungs  does  not  depead  on  tiie  chlorine  itself  being  changed,  but  on  the 
alow  extrication  of  it  permitting  the  gas  to  be  greatly  diluted  with  atmoapberic  air. 
The  latter  process  having  been  inveaied  at  JaveUe,  the  liquid  obtained  the  name  of 
liqueur  ie  JaveUe. 

6793.  But  a  discovery  made  by  Mr.  Henry,  at  Manchester,  and  by  Mr.  Ttenant,  of 
Glasgow,  has  entirely  obviated  the  inconveniences  occasioaed  by  the  smell  of  ddorine, 
and  rendered  the  process  of  bleaching  scarcely,  if  at  all,  injnriooa  to  the  worfcnen.  la 
this  new  process  the  chlorine  is  combined  with  lime,  forming  ehhride  of  time^  wkkk  fto- 
eeseee  the  bleaching  qualities,  vnlh  much  leee  of  the  noinoue  smdl ;  and  cloths  pat  into  a 
solution  of  this,  diluted  in  a  proper  meaner,  can  be  bleached  with  auch  rapidity,  that  it 
is  said  a  bleacher  in  Lancashire  received  1400  pieces  of  gray  muslin  on  a  Tnesdiy, 
which,  on  the  Thursday  immediately  following,  were  returned  bleached  to  the  mannftfr' 
turers,  at  the  distance  of  sixteen  miles,  and  they  were  packed  up  and  aent  oflT  on  that 
very  day  to  a  foreign  market.  It  may  be  easily  conceived  what  a  saving  of  time  and 
capiul  this  must  occasion.  So  greatly  has  bleaching  been  benefited  by  the  disooTeiin 
of  modem  science,  that  aU  the  processes  are  comnwnly  peribrmed  in  a  few  days,  and 
at  the  trivial  cost  of  a  half  penny  per  yard  on  the  cloth  Ueadied  ami  finished.  The 
chloride  of  lime,  or  hUaehing  powder,  is  now  made  for  three  pence  a  pound.  In  """g 
it,  the  powder  is  mixed  with  a  sufficient  quantity  of  water,  and  immersion  in  a  sdutkia 
of  it  answers  the  same  purpose  as  exposing  the  cloths  on  the  grass  and  watering.  Tte 
dry  chloride  is  less  liable  to  decomposition  than  the  liquid,  besides  beior  more  psctablB. 

In  this  new  process,  therefore,  the  steeping  in  hleaobing  liquor  is  snbstiuifeod  ftr  ei 
posure  on  the  grass,  and  the  bowking  in  alkaline  lye  and  steeping  in  a  solatisn  of  eyo- 
noe  of  Ume  are  repeated  several  times,  untU  the  whiteness  is  sufiicient ;  afterward  the 

2nd  ilf.H^^.'^S^i^'K*^  **>">'»«^  sulphuric  acid  dduted,  and  waahed  a^  withsonp^ 
and.  lastly,  Is  finished  by  starrhing,  blueing,  and  calendering.  ^^  wiwsi^t- 
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5794.  Tfu  chloride  of  lime  is  mads  on  a  great  9oak,  ill  the  north  of  Ht^and.  in  tlie  fol- 
lowing  manner :  Lime  is  spread  upon  the  stone  floor,  or  stone  shelves,  in  a  ciosed  room, 
and  the  chlorine,  in  the  state  of  gas,  is  eonveyed  into  the  room  by  a  pipe,  when  a  eom 
bination  takes  place  between  the  chlorine  and  the  lime.  The  chlorine  gas  is  formed  ir 
a  leaden  vessel  by  mixing  equal  parts  of  black  oxyde  of  manganese  and  salt,  and  pouring 
on  an  equal  quantity  of  sulphuric  acid  with  as  much  water ;  the  chlorine  gas  disengages, 
and  from  the  vessel  a  leaden  pipe  leads  it  to  the  lime  room.  In  this  case,  the  salt  and 
the  black  oxyde  of  manganese  are  decomposed ;  the  sodium  is  converted  into  soda  by 
attracting  oxygen  from  the  oxyde  of  manganese,  and  that  salt,  combining  with  the  sul- 
phuric acid,  forms  sulphate  of  soda,  while  the  chlorine  passes  off  in  the  form  of  a  gas. 

6705.  Bleaehing  Uquid  is  then  made  by  adding  one  pound  of  fresh  chloride  of  lime  to 
two  gallons  and  a  half  of  cold  water,  which  probably  does  not  coat  the  manufacturer 
above  a  ^tithing  a  gallon. 

5796.  The  mode  in  tchich  thi$  bleaching  liqmr  acts  is  the  following :  When  water  is 
added  to  it,  this  elfects  its  partial  decomposition,  by  lessening  the  affinity  of  the  chlorine 
for  the  lime ;  hence  one  half  the  chlorine  leaves  the  lime,  and  dissolves  in  the  water ;  it 
is  therefore  ready  to  act  upon  the  colouring  matter  of  the  stuflT  exposed  to  it ;  and,  as  we 
have  shown  that  the  effect  of  chlorine  is  to  destroy  colour,  this  is,  accordingly,  what 
happens  when  coloured  cloth  is  immersed  in  the  liquid. 

To  increase  the  bleaching  power  of  this  fluid,  a  little  acid  is  aometimes  added,  which, 
uniting  to  the  lime,  detaches  still  more  chlorine. 

Sect.  II. — ^blbachino  wool. 

6797.  In  the  bleaching  of  wool,  it  is  necessary  first  to  free  it  from  the  natural  grease, 
called  yolk,  which  it  contains ;  and  this  is  done  by  scouring  it  with  water  mixed  with 
stale  urine,  the^immonia  whioh  this  contains  being  sufficient  to  remove  the  grease.  In 
the  employment  of  alkaline  lyes  for  this  purpose,  great  caution* most  be  used ;  for,  though 
wool  is  insoluble  in  water,  it  is  capable  of  being  dissolved  by  a  strong  aUcali.  When  the 
expense  is  not  an  objection,  scouring  with  soap  is  practised  as  prefereble.  Sulphureous 
acid,  or  the  vapour  produced  by  burning  sulphur,  is  likewise  employed  for  whitening 
wool  as  well  as  exposure  on  the  grass. 

Skct.  III. — slcachino  cotton. 

5798.  The  bleaching  of  cotton^  in  the  first  instance,  being  always  performed  by  the 
manufacturer,  does  not  come  within  the  scope  of  domestic  economy,  and  therefore  need 
not  be  treated  of  here  much  in  detail.  When  the  cotton  cloth  comes  from  the  loom  it  is 
covered  with  light,  hairy  filaments,  which  are  singed  off  by  passing  the  web  over  a  heated 
copper  cylinder.  The  fibres  of  cotton  are  covered  with  a  resinous  matter,  and  with  a. 
very  small  quantity  of  colouring  matter,  which  are  removed  by  an  alkaline  lye,  or  by 
exposure  several  times  to  steam  and  rinsing  in  water,  previous  to  bleaching  and  dyeing. 
The  weaver*s  dressing  has  also  to  be  removed ;  and  the  bleaching  is  now  generally 
performed  by  chloride  of  lime. 

6799.  After  the  bleaohing  of  cotton  cloth  is  completed,  to  improve  its  appearance  it  is 
usually  passed  through  starch  made  of  wheaten  flour,  mixed  with  porcelain  clay  and 
calcined  gypsum  or  whiting,  by  which  the  cloth  is  made  stiffer,  and  to  exhibit  greater 
substance,  apparently,  than  it  proves  to  have  after  being  washed.  The  process  was 
originally  contrived  for  the  purposes  of  fraud  ;  and  though  now  too  generally  understood 
to  deceive  many  persons,  yet  the  practice  ought  to  be  laid  aside.  The  cloth  is  then 
dried  on  cylinders  heated  by  steam,  and  afterward  calendered,  folded,  and  pressed. 
Dyeing  and  printmg  are  subsequent  processes. 

Sect.  IV. — blbachino  silk. 

5800.  Silkt  to  be  bUacked,  must  first  be  deprived  of  the  natural  varnish  with  which  the 
filaments  are  coated,  and  to  which  is  ascribed  much  of  its  stiffness  and  elasticity.  This 
varnish  is  of  a  resinous  nature,  and  is  soluble  in  alkaline  lyes.  Soap  generally  removes 
it ;  but,  as  the  matter  separated  is  very  fetid,  putrid  fermentation  will  take  place  and 
injure  the  silk,  if  it  be  not  well  rinsed  in  water.  Steam  is  employed  in  France  for  this 
purpose ;  and,  to  give  silk  its  complete  splendid  whiteness,  it  is  necessary  also  to  expose 
it  to  the  fumes  of  burning  sulphur,  to  destroy  a  substance  of  a  yellowish  colour  with 
which  the  European  silk  is  impregnated.  The  silk  intended  to  he  white  requires  to  be 
more  completely  scoured  than  that  which  is  to  be  dyed. 

SboT.  v. — VABI0U8  PACTS  BB8PICTINO  BLBAORINO. 

6801.  When  linen  or  calico  is  ducoUmred  by  tovm  ufashing,  by  age,  or  lying  out  of  use, 
the  best  method  of  restoring  the  whiteness  is  by  bleaching  it  in  the  open  air,  and  expo- 
sore  on  the  grass  to  the  dews  and  winds.  There  may  oocnr  cases,  however,  where  this 
may  be  difficult  to  aocomplish,  and  where  a  quicker  process  m«y  be  desirable.  Here  the 
art  of  chemistry  may  assist,  and  the  following  directions  have  been  given  by  an  eminent 
practical  chemist.  The  linen  must  first  he  hud  for  twelve  hotirs  iji  a  lye  formed  of  oao 
pound  of  soda  Iq  a  gattoa  of  boiling  hot  soft  water ;  it  oaoil  then  be  hwJM  for  Ijalf  a<« 
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hour  in  the  same  liquid.  *  A  miztiure  most  now  be  made  of  chloride  of  1iiii#  with  efghf 
times  its  quantity  of  water,  which  most  be  well  shaken  in  a  stone  jar  for  three  da^a : 
then  allowed  to  settle,  and,  being  drawn  off  clear,  the  linen  most  be  steeped  in  it  for  sot 
and  thirty  hours,  and  then  washed  out  in  the  ordinary  manner.  This  will  remove  aD 
discoloration. 

6803.  To  expedite  the  whitemng  of  linen  in  orHnary  eoMet,  a  little  of  the  same  ablntioa 
of  chloride  of  lime  may  be  pot  into  the  water  in  which  the  clothes  are  steeped ;  bat  it 
must  be  evident  that  so  powerful  an  agent  mnst  be  employed  with  great  caution,  other- 
wise it  may  injure  the  linen. 

6803.  Steam  has  been  employed  in  bleaching  linen  with  great  success  in  France.  The 
process  was  brought  from  the  Levant,  and  Chaptal  first  made  it  known  to  the  puMie. 
In  the  old  processes  the  dose  texture  of  linen  resists  the  action  of  the  heat  of  a  com- 
mon lye,  and  hence  a  long  succession  of  lyes,  and  exposure  on  the  grass,  and  eonsldera- 
ble  time  were  necessary  to  penetrate  the  fibres  of  the  linen  from  stratum  to  stratum,  as 
we  have  already  shown.  In  the  process  of  bleaching  by  steam  these  difBculties  are  r^ 
moved.  The  high  temperature  of  the  steam  swells  up  the  fibres  of  the  <doth,  aojl  theo 
the  alkali  used  with  it  penetrates  into  the  cloth  and  seises  on  the  colouring  matter.  But 
steam  alone  does  not  bleach.  After  the  cloth  has  been  some  time  exposed  to  its  action, 
it  is  to  be  taken  out  and  immersed  in  chloride  of  lime,  and  afterward  exposed  a  few  days 
on  the  grass,  by  viiiich  the  oxygen  of  the  atmosphere  rapidly  carries  oflTthe  cokMiring 
matter.  If  a  yellow  tint  still  remain,  a  second  vapour  bath  and  a  second  immeruoa  ia 
the  chloride  of  lime  will  be  suflicient  to  give  the  necessaiy  whiteness. 

A604.  The  horf<hutmiit  ha*  been  emplo7«d  in  Fnnoe  mad  Switwland  fcr  the  poxpon  of  hifariiiwgyM; 
and  it  is  noommeiided  ia  th«  Mem.  of  the  Soc.  of  fierae,  toI.  ii.|  p.  9,  u  capable  of  exteoaiTe  nae  ia  wUMnf 
aot  onlj  flax  and  hemp,  bat  eilk  and  wool.  It  contaiaa  an  astringent  sapooaeeons  joioe,  wlddi  is  oUaxasd  tf 
peeling  the  nuts,  and  grinding  or  lasping  them.  They  are  thea  mixed  with  hot  tain  or  ravaiag  watar,  ia  fte 
proportion  of  twenty  nnts  to  ten  or  twelve  quarts  of  water.  Wore  caps  and  stockings  ware  milled  in  thn  wa- 
ter, and  took  the  dip  extremely  welL  It  is  suppoeed  that  if  the  meal  of  the  chestants  oonld  be  aude  inteeska 
or  balU,  it  would  answer  the  imrpoee  of  soap  in  washing  and  fulling.  The  sediment,  after  infnsioa,  kaes  ito 
bitter  taste,  and  becones  good  food  for  fowhi,  mixed  with  bran. 


CHAPTER  XI. 
DYKIWO. 

Sect.  I.— gbnbkal  and  historicax,  rbmabks. 
6805.  The  art  of  dyeing,  though  now  seldom  much  practised  in  domestic  economy^  im 
too  intimately  connected  with  clothing  and  dress  to  be  omitted.  We  shall,  tbere&re» 
explain  its  general  principles,  and  give  directions  for  what  is  likely  to  be  attemoted  by 
individuals  not  professed  dyers ;  at  the  same  time,  we  may  obsene  that,  in  London  and 
other  places  where  there  are  professed  dyers,  it  is  better  to  employ  ihem  for  valuable 
articles  of  dress  or  furniture,  as  it  is  not  worth  while  to  risk  spoiling  them.  Their 
charge  depends  partly  upon  the  colour,  some  colours  being  more  expensive  than  othen. 
5806.  In  all  ages  bnlliani  colours  have  excited  admiration  ;  and  even  the  uncultivated  sa^ 
%ge  has  evinced  a  passion  for  the  beautiful  and  bright  hues  to  be  found  in  the  Others 
of  birds  and  other  natural  objects.  The  origin  of  dyeing,  or  producing  colours  by  arti- 
'  ficial  means,  is  of  great  antiquity ;  for  Moses  speaka  of  atufis  dyed  blue,  and  pmple,  and 
scarlet,  and  of  sheep-skins  dyed  red.  Among  the  Greeks,  dyeing  appears  not  to  bBve 
been  much  practised ;  the  woollen  clothes  usually  worn  by  them  were  of  the  natural 
colour  of  the  sheep ;  but  the  wealthy  preferred  coloured  dresses,  of  which  scariet  was 
much  esteemed ;  still  more  highly  valued  was  purple,  which  was  the  distingnisfaingmaKk 
of  the  greatest  dignities,  being  reserved  for  princes  only.  The  most  famous  of  their 
purple  dyes  was  that  called  Tyrian,  which  is  said  to  have  been  drawn  from  a  oertaia 
sheU-fish,  a  species  of  murex,  common  on  the  Chores  of  the  Mediterranean ;  but  the 
quantity  of  purple  juice  afforded  by  this  animal  is  exceedingly  small,  and,  consequent^, 
garments  stained  with  it  were  of  great  price.  The  Romans  were  equally  severe  in  le- 
Btricting  the  use  of  purple  to  the  highest  rank ;  and  it  does  not  appear  that  the  number 
of  their  dyes  and  dyed  colours  was  considerable,  although  coloured  dresses  were  not 
rare  among  them. 

.  5807.  The  art  of  dyeing  slowly  improved  in  modem  times,  until  the  application  of 
'  chemistry,  by  throwing  on  it  peculiar  light,  has  of  late  advanced  it  to  a  degree  of  per- 

fection formerly  unknown. 

SbCT.  II. — THBORT  OP  DTBINO. 

I  5808.  Among  the  various  siUfStances  capable  of  communicating  colours  to  cloths  of  dijfertmt 

Itindst  very  few  have  so  strong  an  affinUyfor  them  as  to  answer  oftkemsehes  the  purposes  of 

I  diyeing.    when  we  except  indigo,  the  dyer  is  scarcely  possessed  of  a  dye-stnff  that  yields 

of  itself  a  good  colour  sufficiently  pennanent  to  deserve  the  name  of  a  dye,  as  they  are 
idmost  all  capable  of  being  discharged  by  washing  the  cloth  in  water.  This  difficn]^, 
which  at  first  sight  might  appear  insurmountable,  has  been  obviated  1^  a  yecj  iageniooa 
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i«ntriTance.  It  has  been  found  that,  by  iint  immernng  the  material  to  be.  dyed  io  cer- 
tain substances,  dyes,  that  without  this  preparation  would  be  fugitive,  become  perma- 
nent, and  cannot  be  discharged  by  washing.  These  substances,  therefore,  become  a 
bond  of  union  between  the  cloth  and  the  dye-stuff,  and  have  received  the  name  of  mar- 
dantt.  The  principle  appears  not  to  be  altogether  of  modem  invention,  but  to  have  been 
known  to  the  Egyptians  and  other  nations  of  antiquity. 
6809.  The  natttre  of  mordants  is  thus  explained  by  Dr.  Thomson  of  Glasgow: 

*'  The  term  mordant  ii  appUod  by  iyvn  to  certain  subatances  with  which  the  doth  to  be  djed  mast  be  im 
magnated,  othenriae  the  ooloaring  matteri  would  not  adhere  to  the  doth,  bat  wonld  be  remored  by  waahiitf . 
Thoa,  the  red  cdoar  given  to  cotton  by  madder  would  not  be  fixed,  nnleai  Ae  doth  waa  previoodj  ateepedia 
a  eoltttlon  of  ealt  of  alumina.  Tt  has  been  aacertained  that  the  doth  haa  the  property  of  deoompoeing  the  adt 
of  dnmina,  and  of  combining  with,  and  retaining,  a  portion  of  domina.  The  red  colouring  priadple  of  the 
madder  haa  an  afiaity  for  (hie  dondna,  and  oombinea  with  it ;  the  oonaeqoence  is,  that  the  alumina,  being 
flrmly  retdned  by  the  doth,  and  the  ooloaring  matter  by  the  dnmina,  the  dye  becomee  faat,  or  cannot  be  re 


moved  by  washing  the  cloth  with  water,  eren  by  the  asustanoe  of  soap,  though  simple  water  ia  anffident  to 
remore  the  red  ooloaring  matter  from  the  cloth,  nnlese  the  dam  mordant  has  been  preriously  applied.  The 
tenn  mordtuU  (firom  the  liatin  word  aionbra,  *  to  bite')  was  applied  to  these  substances  Iqrthe  old  Freaoh  wri- 


ters on  dyeing,  from  a  notion  entertdned  by  them  that  the  action  of  the  mordants  was  meohanicd ;  that  iDuty 
were  of  a  eorromre  or  biting  nature,  and  senred  merely  to  open  pores  in  the  fibres  of  the  doth,  into  which  the 
eoloaiinv  matter  might  iasinaate  itself;  and  after  the  inaeouracy  of  this  notion  was  Ascorered,  and  the  ml 
use  of  mordants  aaeertained,  the  term  waa  still  continued,  aa  sumdently  appropriate,  ox^  rather,  aa  a  proper 
name,  without  any  allnman  to  its  ongind  signtflcation." 

6810.  Mordants  not  only  render  the  dye  permanent^  hut  they  have  also  a  oonsideraUe  ii^ 
ence  on  the  colour.  The  same  colouring  matter  produces  very  different  dyes,  according 
as  the  mordant  is  changed.  Suppose,  for  instance,  that  the  colouring  matter  is  cochi- 
neal ;  if  we  use  the  aluminous  mordant,  the  cloth  will  acquire  a  crimson  colour ;  but  the 
ozyde  of  iron  panodnces  with  it  a  bljaick.  In  dyeing,  it  is  not  only  necessary  to  procure  a 
mordant  that  has  a  sufficiently  strong  affinity  for  the  colouring  matter  and  the  cloth,  and 
a  dyeing  substance  which  possesses  the  wished-for  odour  in  perfection,  but  we  must 
procure  a  mordant  and  a  ooloaring  matter  of  such  natures  that,  when  combined  together, 
they  shall  form  the  desired  colour.  It  is  therefore  evident  that  we  can  produce  several 
colours  with  one  dye-stuff,  provided  we  can  have  a  sufficient  number  of  mordants ;  hence 
the  selection  and  management  of  mordants  are  the  chief  arts  of  the  dyer. 

6811.  Mordants  are  generally  composed  i;^  earths,  metallic  oxydes,  tannic  acid,  or  all  of 
these.  Of  earthy  mordants,  the  most  important  and  generally  used  is  alumina,  eithet 
in  the  state  of  common  alum,  or  of  acetate  of  alumina.  Alum  is  ^  triple  salt,  composed 
of  sulphuric  acid,  alumina,  and  potash ;  acetate  of  alumina  consists  of  the  acetic  acid< 
and  alumina,  and  answers  better  than  alum  for  a  mordant.  Almost  all  the  metaUio- 
ozydes  have  an  affinity  for  cloth,  but  only  two  of  them  are  much  used  as  mordants,  vis.,, 
the  oxydes  of  tin  and  of  iron.  The  ozyde  of  tin  is  employed  in  the  state  of  nitro-muriate 
(now  called  proto-chloride)  and  acetate  of  tin ;  it  is  a  very  valuable  mordant,  whiob 
enables  the  moderns  greatly  to  surpass  the  ancients  in  the  lustre  of  their  coloure ;  by  its- 
means  alone,  scarlet,  the  brightest  of  all  colours,  is  produced.  Tannic  acid  has  also  a 
strong  affinity  for  cloth,  and  is  principally  obtained  from  nut  galls  and  sumach.  Oik  is 
sometimes  used  as  a  mordant  in  dyeing  cotton  and  linen. 

6813.  Acetate  of  alumina  is  made  by  a  double  decomposition  of  alum  and  sugar  of  lead 
(acetate  of  lead),  but  the  proportions  of  each  vary  much,  according  to  circumstances,  and 
probably  to  the  fancy  of  the  colour  mixer. 

It  is  more  particularly  important  that  cloth  of  any  kind  that  is  to  be  dyed  should  first 
be  rendered  white,  otherwise  the  colour  of  the  fabric  will  interfere  with  that  of  the  dye- 
ing materials,  and  the  result  will  be  uncertain. 

SbCT.  III. — PRACTICB  OF  DYEING. 

SuBsxcT.  l.-^Oeneral  Observations. 

6813.  Colours  may  he  divided  irdo  simple  and  compound.  The  simple  c<4ours  are  blue, 
red,  and  yellow,  and  cannot  be  produced  by  the  mixing  together  of  different  colours. 
Compound  colours  may  be  produced  by  the  mixing  together  various  colours,  iih  difiEbrent 
proportions.  Thus,  purple  is  formed  by  mixing  red  and  blue ;  green,  by  mixing  Uoe  and 
yellow ;  orange,  by  mixing  red  and  yellow ;  and  the  various  shades  of  these  depend  upon 
the  proportions  of  the  colours  so  nuxed.  Some  of  the  compound  colours  are  produced 
most  conveniently  by  the  use  of  a  single  dye,  yet  most  of  them  may  likewise  be  formed 
by  mixing  several 

6814.  What  is  termed  giving  a  ground  in  dyeing,  is  communicating  one  colour  to  a  stuff, 
with  the  intention  of  applying  another  upon  it,  and  thus  producing  a  compound  colour. 
When  it  is  found  necessary  to  pass  stuffs  several  times  through  the  same  liquor,  each 
particular  operation  is  called  a  dip. 

It  is  important  in  dyeing  that  the  water  should  be  pure.  The  earthy  salts  existing  in 
some  water,  and  rendering  it  hard,  are  very  liable  to  affect  the  colours,  and  prevent  them 
from  combining  with  the  cloth.  Water  that  is  muddy,  or  that  contains  putrid  substan- 
ces, is  also  unfit :  in  short,  water  that  possesses  any  qualities  that  can  be  distinguished 
by  the  taste  should  not  be  used. 

6816.  The  substances  commonly  dyed  are  either  animal,  as  wool,  silk,  hair,  leather*  and 

•  I 
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tkiiMi ;  er  T^getable,  as  cotton,  flax,  or  hemp.  Great  diffbrences  exist  between  fbc 
afllnities  for  colouring  matter  possessed  by  these  different  substances,  so  that  a  process 
which  succeeds  perfectly  in  dyeing  wool  may  fail  when  applied  to  cotton.  Wool  has 
generally  the  strongest  affinity  for  colour ;  siUc  and  other  animal  substances  cooie  nest, 
cotton  next,  and  hemp  and  flax  last. 

SuBBBCT.  2. — Dyeing  Wool. 

6816.  Wool,  premout  to  being  dyed,  reqaires  to  be  cleansed  by  scouring ;  it  is  dyed  ei- 
ther in  the  fleece,  or  after  it  is  spun  into  thread  or  worsted,  or  when  it  is  mannfaietnwd 
into  cloth.  For  forming  cloths  of  mixed  colours  the  wool  is  dydid  before  it  is  spun.  It 
takes  up  more  cdouring  matter  in  the  state  of  the  fleece  than  when  made  into  thread, 
and  less  when  woven  into  cloth ;  but  the  latter  varies  in  this  respect,  according  to  in 
quality. 

SuBsscT.  3. — Dyeing  Silk. 

5817.  The  raw  silk  of  Europe  is  found  to  combine  more  readily  with  the  coionriog 
matter,  and  to  receive  a  more  permanent  colour,  when  dyed  in  its  natural  state  with  its 
resinous  varnish  on,  than  after  it  has  been  deprived  of  it  by  scouring  and  whiteoing :  the 
white  China  silk  has  a  lustre  superior  to  the  European,  and  is  therefore  preferred  for 
dyeing.  The  preparation  by  aloming,  as  a  mordant,  is  very  important  in  dyeing  sift : 
the  solution  of  alum  most  be  cold  ;  if  the  liquor  is  employed  hot,  the  lustre  is  apt  to  be 
impaired.  The  colours  used  in  dyeing  silk  are  very  delicate ;  they  must  therefore  be 
dried  quickly,  and  not  be  long  exposed  to  the  action  of  the  ah*,  that  there  maybe  no  risk 
of  change ;  on  this  account,  drying  stoves  are  used. 

SuBSBOT.  4. — Dyeing  CoUon. 

6818.  Cotton,  before  it  it  dyed,  reqaires  to  be  well  scoured  by  an  alkaline  lye,  and  after* 
ward  washed  in  a  stream  of  water*  and  dried ;  but  in  some  cases,  as  in^  dyeing  Tuikej 
red,  the  unbleached  cotton  m  preferred,  as  producing  a  more  permanent  odour.  Alum- 
ing  and  galling  are  the  next  pvdiminaiy  processes  in  the  dyeing  of  cotton  stofl^ :  afler 
which  it  is  dipped  in  the  dye. 

ScBSECT.  b.'—Dyeing  Blue  CoUntrt. 

5819.  Hie  only  colouring  matters  employed  in  dyeing  blue  are  woad  sod  indigo. 
Wood  is  a  plant  cultivated  in  this  kingdom,  and  even  grows  wild  in  some  parts  of  Eng- 
land. Indigo  is  a  blue  powder  extracted  from  a  species  of  plant  which  is  cultivated  for 
that  purpose  in  the  East  and  West  Indies.  The  indigo  plant  contains  a  green  fecula, 
which,  while  in  the  green  state,  is  soluble  in  water ;  but  it  attracts  oxygen  greedily  from 
the  atmosphere,  in  consequence  of  which  it  assumes  a  blue  colour,  and  then  becomes 
insoluble.  The  use  of  indigo  as  a  dye  appears  to  have  been  long  known  in  fodia,  from 
whence  it  was  first  brought  to  Europe  by  the  Dutch.  It  is  an  extremely  valuable  mate- 
rial for  this  art,  as  it  has  a  strong  affinity  for  wool,  silk,  cotton,  and  linen ;  and  every 
kind  of  cloth  may  be  dyed  with  it  without  the  assistance  of  any  mordant  whatever,  the 
colour  thus  induced  being,  at  the  same  time,  very  permanent.  There  are  two  methods 
of  applying  indigo  in  dyeing ;  one  is  in  a  state  of  solution  in  sulphuric  acid,  or  sulphate 
of  indigo.  V^th  this  wool  and  silk  are  often  dyed  blue,  but  it  can  scarcely  be  applied  to 
cotton  and  linen,  because  the  affinity  of  these  substances  for  it  is  not  great  enough  to 
enable  them  readily  to  decompose  the  sulphate.  The  colour  given  by  sulphate  of  iodigo 
is  exceedingly  beautiful,  and  is  known  by  the  name  of  Saxon  blue.  One  part  of  indigo 
is  dissolved  in  four  parts  of  concentrated  sulphuric  acid ;  to  the  solution  is  added  one 
part  of  dry  carbonate  of  potash,  and  then  this  is  diluted  with  eight  times  its  weight  of 
water.  The  cloth  must  be  boiled  in  a  solution  containing  five  parts  of  alum  and  three 
of  tartar  for  every  thirty-two  parts  of  cloth.  It  is  then  thrown  into  a  water  bath  osn- 
taining  a  greater  or  smaUer  portion  of  the  diluted  sulphate  of  indigo,  according  to  tbe 
shade  which  the  cloth  is  intended  to  receive.  In  this  bath  it  must  boil  till  it  has  acqai- 
red  the  desired  colour.  The  alom  and  tartar  do  not  act  as  mordants,  but  facilitate  the 
decomposition  of  the  sulphate  of  indigo. 

6820.  The  other  method  of  using  indigo  is  to  deprive  it  of  oxygen,  to  which  it  owes  its 
blue  colour,  and  thus  reduce  it  to  the  state  of  green  fecula,  and  then  to  dissolve  it  ir 
water  by  means  of  alkalies  or  alkaline  earths,  which,  in  that  state,  act  upon  it  very  reaA 
ily.    If,  therefore,  indigo,  Ume,  and  green  sulphate  of  iron  be  mixed  together  in  water 
the  indigo  gradually  loses  its  blue  colour,  becomes  green,  and  is  dissolved.     This  sola> 
tion  is  used  for  dyeing  cotton  and  linen.    Another  method  is  to  mix  the  indigo  in  water, 
with  certain  vegetaUe  substances,  which  readily  undergo  fermentation ;  during  which 
the  indigo  is  deprived  of  its  oxygen,  and  dissolved  by  means  of  quicklime  or  aflcafi. 
This  process  is  employed  in  dyeing  wool  and  silk. 

6881.  In  dyeing  wool  Mue,  woad  and  bran  are  used  as  vegetable  ferments,  and  lime  as 
the  solvent  of  the  green  base  of  the  indigo.  Woad  contains  a  colouring  matter  pi  ecisdy 
aimUar  to  that  of  indigo,  only  in  smaller  quantity.  When  the  cloth  is  taken  out  of  the 
▼at  it  is  of  a  green  c<dour ;  but  it  soon  becomes  blue  by  absorbing  oxygen.  It  Is  thea 
••rofiiUy  washed. 
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CBX8.  BUk  it  ivU  Ughi  limbfH  fennent  of  six  parts  oT  indigo,  six  of  potaah,  and  «!# 
of  maddur.  To  dye  it  dark  blue,  it  mast  previoualy  reoeive  a  pround  oolour ;  arckim 
used  for  this  purpose. 

Cotton  Mtd  Umm  sr«  ifed  bime  by  a  eolntioa  of  one  part  indigo,  one  part  green  sulphali 
of  iron,  and  two  parts  of  quicUime. 

SuBSBCT.  6. — Dyeing  Yellow  Cohwrs. 

98S3.  Tkgfnneiptdiiolnuring  matters /or  imeingyeUmo  are  weld,  fustic,  quercitron  bark, 
and  anatto.  Wdd  {Retiola  hiteoU)  is  a  plant  that  growa  commonly  in  this  country 
FuttU  is  the  wood  of  a  lane  tree  that  grows  in  the  West  Indies.  Quercitron  is  a  tree 
of  North  America,  the  baii  of  which  contains  colouring  matter.  Anatto  is  a  kind  of 
paste  made  from  the  berries  of  a  plant  that  grows  in  America.  Yellow  colouring  mat* 
ters  have  too  weak  an  affinity  for  doth  to  produce  permanent  eolours  without  the  use 
of  mordants.  The  mordant  most  usually  employed  lor  this  purpose  is  alum,  or  acetate 
of  alumina.  Where  very  fine  yellows  are  wanted,  ozyde  of  tin  is  nsed.  The  yellow 
dyed  by  fustic  is  nK>re  permanent,  but  not  so  beautiful  as  that  given  by  weld  or  quer- 
citron. A  good  drab  cokmr  is  given  by  fustic,  when  the  mordant  is  oxyde  of  iron.  Weld 
and  quercitron  bajrk  give  nearly  the  same  colour,  and  the  latter  is  the  cheapest. 

5884.  Wool  may  he  dyed  yellow  as  follows :  Boil  it  for  an  hour  or  more  with  about  one 
aizth  its  weight  of  alum ;  then,  without  rinsing  it,  plunge  it  into  a  bathx>f  warm  water 
containing  as  much  quercitron  bark  as  equals  the  weight  of  alum  employed  as  a  mordant 
The  cloth  is  to  be  repeatedly  turned  in  the  boiling  liquid,  till  it  has  acquired  the  intended 
colour.  To  deepen  the  colour,  a  quantity  of  clean,  powdered  chalk,  equal  to  the  hue 
dredth  part  of  the  weight  of  the  cloth,  is  to  be  stirred  in,  and  the  boiling  to  be  continued 
for  eight  or  ten  minutes  longer.  For  very  bright  golden  yellows  the  ozyde  of  tin  must 
be  used  as  a  mordant.  If  a  greenish  yellow  is  wished  for,  some  tartar  may  be  added  to 
Che  dye.    The  addition  of  a  little  cochineal  will  give  an  orange. 

6826.  Silk  may  be  dyed  yellow  by  weld  or  quercitron  bark.  The  proportion  should  be 
from  one  to  two  parts  of  bark  to  twelve  parts  of  silk,  according  to  the  shade  wanted. 
The  bark,  tied  up  in  a  bag,  should  be  put  into  the  water  cold,  and  the  temperature  then 
raised  to  100°,  when  the  silk,  previously  alomed,  should  be  dipped  in,  and  continued  till 
It  has  acquired  the  proper  colour.    Chalk  or  pearlash  will  deepen  the  tint. 

6886.  Cotton  and  linen  are  dyed  yellow  by  a  mordant  of  acetate  of  alumina,  prepared 
by  dissolf  ing  one  part  of  acetate  of  lead  and  three  parts  alum  in  a  sufficient  quantity 
of  water.  The  cloth  is  to  be  soaked  for  two  hours  in  this  solution,  healed  to  100°, 
wrung  out  and  dried,  and  the  soaking  and  drying  may  be  repeated ;  it  is  then  barely 
wetted  with  lime-water,  and  dried.  If  the  colour  is  wished  to  be  very  bright  and  dura- 
ble, the  soaking  and  wetting  with  lime-water  should  be  repeated  severed  times ;  the 
lime  makes  the  dye  more  permanent.  The  dyeing  bath  is  prepared  by  putting  quercit- 
ron bark  into  cold  water  with  the  cloth,  then  bringing  this  graidually  to  a  boiling  heat ; 
but  after  this  the  doth  must  only  remain  a  few  minutes,  lest  the  colour  should  acquire  a 
shade  of  brown. 

6627.  Nankeen  yellow  is  dyed  by  a  solution  of  red  sulphate  of  iron,  which  is  combined 
with  the  cloth  by  carbonate  of  potash. 

SuBSECT.  7. — Dyeing  Red  Colours, 

6828.  The  colouring  matters  employed  for  dyeing  red  are,  kermes,  cochineal,  archil, 
madder,  carthamus,  Bnuil  wood,  lac,  and  logwood.  Kermes  is  a  species  of  insect,  but 
it  does  not  afibrd  so  fine  a  colour  as  cochineal,  another  insect :  both  are  from  America 
Cochineal  is  the  most  precious  of  all  oor  dyeing  drugs,  affording  the  scarlet  crimson,  and 
from  it  the  finest  carmine  is  obtained.  It  was  found  in  use  among  the  Mexicans,  on  the 
discovery  of  America ;  and  it  was  the  beauty  of  its  colour,  aa  displayed  in  their  fami- 
Cure,  ornaments,  and  cotton  cloth,  which  attracted  attention.  At  first  it  was  supposed 
to  be  the  seed  of  a  plant,  appearing  in  the  form  of  small  shrivelled  grains ;  but  it  was 
afterward  ascertained  to  be  a  species  of  insect,  called  Coccus  cacti,  from  its  feeding  on 
the  Cactus  opientim,  or  prickly  pear.  The  best  cochineal  is  still  produced  in  Mezico, 
though  it  is  now  also  brought  from  India  and  other  tropical  countries.  There  are 
varieties  of  the  insect,  affording  dyes  of  difil^rent  qualities ;  the  dye  from  the  wild  in- 
sect is  inferior  to  what  is  produced  from  those  kept  in  gardens.  Lately  it  has  been  in- 
troduced into  Cadiz,  where  it  is  reared  in  a  botanic  garden,  and  promises  to  succeed  in 
tiiat  climate.  Archil  is  a  paste  made  by  pounding  a  species  of  lichen  {RoceUa  tinetoria) 
with  stale  urine.  Madder  is  the  root  of  a  well-known  plant.  Carthamus  is  a  flower 
cultivated  in  Spain  and  the  Levant.  It  contains  two  colouring  matters ;  one  yellow, 
which  is  soluble  in  water ;  the  other  red,  which  is  insoluble  in  water,  but  soluble  in  alka^ 
Kne  carbonates,  as  carbonate  of  soda.  Brazil  wood  is  the  wood  of  a  tree  growing  in^ 
America  and  the  West  Indies :  its  decoction  is  a  fine  red  colour.  Lac  is  the  production 
of  an  Indian  insect.  The  decoction  of  it  gives  a  fine  deep  crimson.  Logtoood,  called 
also  Campeacby  wood,  grows  in  the  Bay  of  Campeachy  and  Jamaica.  It  gives  out  • 
colour  to  alcohol,  but  sparingly  to  water.  None  of  the  red  coloariag  matters  have  a0 
strong  an  affinity  for  doth  as  to  form  a  dye  without  a  mordant 
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...  .5829.  Wool  ma.^  be  dyed  red  by  any  of  these,  according  to  the  shade  required.  Codii- 
neal  gives  the  bnghtest  crimson ;  the  best  mordant  is  nitro-muriate  of  tin  (chloride  of 
tin).  Scarlet  is  a  compoand  of  crimson  and  yellow ;  and,  to  prodooe  a  bright  searlet,  the 
.^th  must  first  be  dyed  yellow  by  means  of  any  of  the  yellow  dyes,  and  then  plnnged 
into  a  bath  of  cochineal  with  tartar  and  nitro-mnriate  of  tin  (eUoride  of  tin).  For  com- 
mon crimsons,  alam  is  used  as  a  mordant,  and  the  dye  cochineal ;  or,  if  pale  crimson,  a 
little  madder  may  be  added  to  some  cochineal. 

6830.  Silk  is  dyed  red  with  cochineal,  carthamne,  or  Brasil  wood ;  madder  is  not  bright 
enough.  Archil  is  used  when  the  colour  is  to  be  lilac.  Silk  cannot  be  dyed  a  AiB  scar- 
let ;  but  a  colour  approaching  to  it  may  be  given  by  first  impregnating  the  sOk  with  nm- 
rio-sulphate  of  tin,  and  afterward  dyeing  it  in  a  bath  composed  of  four  parts  oochineal 
and  four  of  quercitron.  Crimson  may  be  given  by  cochineal  alone ;  and  poppy  and  rose 
by  an  alkaline  solution  of  carthamus,  to  which  lemon  juice  has  been  added. 

6831.  CoUon  and  Unen  are  dyed  red  with  madder.  The  colour  is  caUed  Torkej  red, 
because  first  brought  from  the  Levant.  It  was  introduced  into  Glasgow  in  1810,  by  a 
Frenchman,  M.  Papillon,  and  that  city  has  ever  since  been  famous  for  dyeing  that  ookMxr. 
The  cloth  is  first  impregnated  with  oil,  then  with  galls,  and,  lastly,  with  alnm ;  it  is  then 
boiled  for  an  hour  in  a  decoction  of  madder,  and  plunged  into  a  lye  of  soda  to  heighten 
the  colour.  The  application  of  the  mordant  is  diflicnlt,  but  the  colour  innodneed  is  per- 
ntanent.  Cotton  may  be  dyed  scarlet  by  means  of  murio-sulphate  of  tin,  cochineal,  and 
quercitron  bark,  but  the  colour  is  fading. 

Subs  EOT.  8. — Dyeing  Black  Colours. 

5832.  The  substaneei  employed  to  give  a  black  colour  to  chth  are  red  ozyde  of  iron  and 
tan,  which  have  a  strong  affinity  for  each  other.  Logwood  is  used  as  an  auxiliary,  as  it 
adds  to  the  fulness  of  the  black.  Cloth,  before  it  receives  a  black  colour,  is  usually  dyed 
blue,  to  render  the  black  more  agreeable.  If  the  cloth  be  coarse,  sometimes  a  browi 
from  walnut  peels  is  substituted. 

5833.  Wool  is  dyed  black  as  follows :  It  is  boiled  for  two  hours  in  a  decoction  of  nnt 
galls,  and  afterward  kept  for  two  hours  in  a  bath  of  logwood  and  sulphate  of  iron,  at  a 
scalding,  but  not  a  boiling  heat.  During  the  operation  it  must  be  frequently  exposed  to 
the  air,  because  the  protoxyde  of  iron,  of  which  the  sulphate  is  composed,  most  be  con- 
verted into  sesqui-oxyde,  by  absorbing  oxygen,  before  the  cloth  can  acquire  a  proper  col- 
our. The  common  proportions  are  five  parts  of  galls,  five  of  sulphate  of  iron,  and  thirty 
of  logwood,  for  every  hundred  of  cloth. 

5884.  Silk  is  dyed  black  in  the  same  manner. 

5835.  Cotton  and  linen  are  not  easily  dyed  a  full  black.    The  cloth  dyed  bine  is  steep 
ed  for  twentv-four  hours  in  a  decoction  of  nut  galls,  and  then  pot  into  a  bath  prepared 
3f  acetate  of  iron,  wrung  out  and  dried,  and  tbe  process  is  ooolinued  till  the  colour  ia 
deep  enough. 

SuBsEcT.  9. — Dyeing  Brown  Colours. 

5836.  Broum  is,  in  fact,  a  compound  colour,  although  it  may  be  given  by  a  single  pro- 
cess, by  means  of  several  dye-stuffs,  as  walnut  peels,  the  root  of  the  wahiut  tree,  birch 
bark>  sumach,  dec.  These  substances,  containing  tannin,  which  ia  a  mordant  as  well  as 
colouring  matter,  produce  a  permanent  dye  by  simply  boiling  the  doth  with  theoD. 

Sub  SECT.  10. — Dyeing  Confound  CoUmrs. 

5837.  Compound  colours,  as  green,  purple,  orange,  and  an  infinity  of  shades  and  mixtures 
of  these,  some  of  which  have  received  particular  names,  are  produced  by  dyeing  the 
doth  first  one  colour,  and  then  another,  to  produce  the  required  tint 

5638.  Green,  being  composed  of  bjue  and  yellow,  the  wod,  silk,  or  linen  is  fizsi  dyed 
bloe,  and  then  yellow,  by  any  of  the  processes  described  aboTe.  AVhen  sulphate  of  m- 
digo  is  used,  all  the  ingredients  are  mixed  together,  which  produces  Saxon  green.  Other 
shades,  as  pea  green,  grass  green,  sea  green,  £c.,  are  produced  by  employing-  various  pro* 
portions  of  yellow  and  bhie  dyes,  according  to  the  experience  and  taste  of  the  djer. 

5839.  Purple  is  blue  and  red,  and  comprises  lilac  and  Tiolet,  which  are  dififferent  riiadn 
of  it.  Wool  is  first  dyed  blue,  and  then  scarlet,  in  the  usual  manner.  By  mixing  cochi- 
neal with  sulphate  of  indigo,  the  process  may  be  performed  at  once.  Silk  ia  dyed  fiis^ 
crimson  by  means  of  cochineal,  a^d  then  dipped  into  the  indigo  hath.  Cotton  and  has 
are  first  dyed  blue,  then  galled,  and  dyed  by  oxyde  of  iron. 

5840.  Orange,  consisting  of  red  and  yellow,  is  produced  by  a  scarlet  or  a  crimson,  aaC 
then  dyeing  yellow.    Carthamus  gives  to  silk  an  orange. 

5841.  Olive  is  obtained  by  adding  blue  to  the  above,  or  by  a  blue,  yellow,  and  naddei 
bath. 

.  5842.  Cinnamon  colour  is  given  by  dyeing  with  slight  madder  odour  before  tbe  ^ 
Silk  receives  this  colour  by  logwood,  Brazil  wood,  and  fustic,  mixed ;  cotton  and 
by  weld  and  madder. 

5843.  Cfrays,  drabs,  and  browns,  of  various  shades,  are  produced  by  dyeing  wf  Ui  myds 
of  iron,  and  then  yellow  with  quercitron  or  sumach. 
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CHAPTER  XII. 

CALICO     PBINTINO. 

4i844.  Hiitcrical  Remarks. — Cotton  cloths  are  seldom  dyed  of  one  onifonn  colour,  ei- 
eept.for  linings ;  but  when  used  in  dresses  for  the  female  sex,  drapery  of  beds  and  win- 
dows, the  coverings  of  furniture,  and  similar  purposes,  they  are  ornamented  with  figures 
of  various  kinds  printed  in  colours ;  and  the  endless  variety  of  patterns  which  are  printed 
on  white  cotton  and  mnslin  give  to  these  fabrics  a  rich  and  elegant  effect.  The  natives 
of  India,  as  they  were  the  first  manufacturers  of  cotton  cloth,  so  they  were  the  first  who 
stained  or  painted  them  with  various  ornaments.  Herodotus  speaks  of  a  nation  on  the 
borders  of  the  Caspian  who  painted  figures  of  animals  on  their  linen  garments  with  a 
vegetable  dye,  which  were  so  durable  that  they  would  not  wash  out ;  and  Strabo  speaks 
in  praise  of  the  beautiful  flowered  cottons  of  India,  which,  from  the  stationary  condition 
of  Uie  people  of  that  country  for  thousands  of  years,  were  probably  neariy  the  same  as 
what  are  made  use  of  there  at  present.  From  Pliny's  description  of  the  mode  in  which 
the  Egyptians  practised  the  art  of  staining  their  linen  ckiths  by  the  use  of  mordants,  it  is 
evident  that  an  art  analogous  to  calico  printing  was  well  known  to  the  ancients,  although 
less  perfect  than  it  has  Income  since  by  the  application  of  modern  chemistry. 

6846.  Calico  printiog  by  meaos  of  blocks  has  long  been  practised  in  Asia  Minor, 
Turkey,  and  all  over  the  East.  It  is  said  to  have  commenced  in  London  in  1676,  and 
was  much  encouraged  and  improved  in  consequence  of  the  government  having  prohib- 
ited, in  1700,  the  importation  of  the  cheap  and  beautiful  prints  of  India,  Persia,  and 
China,  with  the  view  of  protecting  the  woollen  and  silk  manufactures.  In  order  to 
procure  an  imitation  of  the  Indian  chintses,  plain  calico  was  brought  over,  and  printed 
in  England.  Parliament  then  passed  a  law,  in  1701,  prohibiting  the  wear  of  any  print- 
ed or  dyed  calicoes ;  this  confined  the  printers  to  the  printing  of  linen,  and  put  a  stop 
to  calico  printing  for  ten  years.  Afterward  the  printing  of  cloths  made  of  cotton  and 
linen  together  was  permitted,  on  paying  a  duty  of  sixpence  a  yard ;  and  subsequently 
these  prohibitions  were  entirely  removed.  Calico  printing  has  since  been  moved  from 
the  vicinity  of  London  to  Lancashire,  where  the  greatest  improvements  have  been 
made. 

6846.  As  the  art  of  calico  prmting  depends,  in  a  great  measure,  uvon  that  of  dyeing,  we 
must  refer  the  reader  to  our  chapter  on  that  subject ;  but  we  shaU  at  present  sa^  a  few 
words  that  may  assist  in  connecting  these  sister  arts.  We  stated  that  certain  substan- 
ces will  of  themselves,  when  applied  to  cloth  of  any  kind,  produce  a  permanent  colour, 
or  dye,  such  as  will  bear  washing  without  being  removed ;  but  these  substances  are 
few  in  number.  The  msgority  of  dyeing  materials  require,  to  render  them  fixed,  that 
(he  cloth  shall  first  be  imbued  with  some  other  material  that  has  an  affinity  both  for  the 
doth  and  for  the  dye-stuff.  This  is  called  the  mordant,  which  acts  as  a  bond  of  union 
between  the  cloth  and  the  dye.  The  first  kind  of  colours  is  sometimes  termed  substan- 
tive colours,  and  the  latter  adjective, 

5847.  Calico  printing  consists  in  impregnating  those  parts  only  of  the  cloth  which  are 
to  receive  the  colour  with  a  mordant,  and  then  dyeing  it  as  usual  with  some  dye-stuff. 
The  dye  attaches  itself  firmly  only  to  that  part  of  the  cloth  which  has  received  the  mor- 
dant. The  whole  surface  of  the  cotton  is,  indeed,  more  or  less  tinged,  but  by  washing 
and  bleaching  it,  all  the  unmordanted  parts  lose  their  colour,  while  those  which  have  re- 
ceived the  mordant  retain  it.  Let  us  suppose  that  a  piece  of  white  cotton  is  to  receive 
red  stripes ;  ail  the  parts  where  the  stripes  are  to  appear  are  pencilled,  or  otherwise 
marked  with  a  solution  of  acetate  of  alumina;  after  that  the  doth  is  dyed  in  the  usual 
manner  with  madder.  When  taken  out  of  the  dyeing  vessel  it  is  all  of  a  red  colour , 
but  by  washing  and  bleaching  the  madder  disappears,  leaving  every  part  of  the  cloth 
white,  except  where  the  stripes  were  impregnated  with  the  acetate  of  alumina,  which 
remains  red.  In  the  same  manner  may  yellow  stripes  be  given  to  cloth,  by  substituting 
quercitron  bark,  weld,  dec.,  for  madder. 

5848.  A  few  examples  of  the  manmr  in  whieh  various  colours  arc  given  to  calicoes  may  be 
mentioned.  1.  One  of  tne  most  common  colours  on  cotton  prints  is  a  kind  of  nankeen 
yellow,  of  various  shades,  down  to  a  deep  yellowish  brown,  or  drab :  to  produce  it,  the 
pattern  is  printed  with  acetate  of  iron,  the  doth  is  then  plunged  into  the  potash  lye.  2. 
For  yellow,  the  blodc  is  covered  with  acetate  of  alumina,  and  the  doth  dyed  with  quer 
citron  bark.  3.  Red  is  communicated  by  the  same  mordant,  the  dye  being  madder. 
4.  Lilac  biown  and  blackish  brown  have  a  mordant  of  acetate  of  iron,  and  a  dye  of  mad- 
der. 5.  Dove  colour  and  drab  are  done  with  acetate  of  iron  and  quercitron  bark.  When 
several  eoloars  are  to  appear  in  the  same  print,  methods  like  the  following  are  used : 
If  cloth  is  dyed  with  quercitron  bark,  and  then  printed  with  several  blocks,  that  whidh 
has  acetate  of  alumina  wiU  give  a  yellow,  the  block  which  has  acetate  of  iron  will  give 
olive  or  drab,  and  that  which  has  a  mixture  of  these  two  mordants  will  give  olive  green 
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If  tho  cloth  be  dyed  with  madder,  the  Uock  with  acetate  of  alamina  win  give  reef, 
tate  of  iron  will  give  brown  or  Uack,  and  the  mixture  •f  these  will  gire  parple.  Indigo, 
as  in  dyeing,  is  the  only  colour  that  .can  be  applied  at  present,  so  ae  to  be  permaaeat, 
without  a  mordant. 

6849.  Tke  mordaiU$  are  applied  to  the  eloth  either  by  a  pencil,  or  more  frequent^  bf 
means  of  wooden  blocks,  on  which  the  pattern  is  cat  in  sueh  a  manner  as  to  project  m 
relief  When  these  blocks  are  applied,  care  most  be  taken  that  no  part  of  the  moidani 
with  which  they  are  covered  spread  to  that  part  of  the  doth  which  is  to  he  leA  white. 
otherwise  all  the  distinctness  and  eleganoe  of  the  print  wiU  be  destroyed.  It  is  aeces- 
sary,  therefore,  that  the  mordants  should  be  of  such  a  degree  of  conaiatence  that  they 
will  not  spread  to  those  parts  of  the  ck>th  beyond  the  intended  pattern  eo  the  sorlaee  ai 
the  block ;  this  ia  efleeted  by  thickening  them  with  starch  or  gum  before  they  are  pot 
upon  the  bkxsk.  It  is  uaual  to  mix  some  coUmring  matter  with  the  mordant,  in  onier  te 
render  the  impression  Tisible ;  but  it  must  be  some  substance  that  may  be  removed  by 
the  same  process  as  the  mordant  itself  Sometimes  two  mordants  are  mixed  to^ecber* 
and  much  of  the  sdenoe  and  ^ill  of  the  calico  printer  depends  vpon  his  knowMjge  of 
the  properties  of  the  rarious  mordants  and  their  actios  upon  eoloaring  moitteis^so  as  to 
render  the  latter  fixed  and  beautiful. 

5850.  Few  dve^staffs  an  tued  b^  salieo  mtdeta,  and  they  are  chiefly  indigo^madder,  and 
quercitron  bars,  or  weld ;  various  tints  being  produeed  by  the  mixtm'e  CMf  these  and  the 
use  of  the  various  mordanta. 

5851.  Ptivicus  to  the  pmHmgi  thedotk  as  it  eomesfrom  tke  loom  ie  prepared  by  dressii^ 
which  consists  is  pftaaing  the  ektth  very  rapidly  over  a  cylinder  of  copper  heated  in- 
tensely, or  over  a  braad  flame  of  gas.  It  is  next  steeped  for  twenty-four  boon  in  a 
weak  alkaline  lye,  and  then  boiled  in  a  eolation  of  potaMi,  which  is  termed  atUng,  and 
afterward  well  washed.  It  is  next  subjected  to  the  process  called  eeuringr  which  eon- 
sists  in  immersing  the  cloth  in  water  containing  a  twenty-fifth  part  of  sulphuric  acid. 
Singeing  and  calendering  are  rendered  particularly  necessary  where  the  printing  is  by 
blocks,  in  order  to  render  the  surface  smooth  to  receive  a  good  impression. 

5852.  Inventing  and  drawing  patterns  for  eakco  printing  employ  artists  of  a  pecnliai 
class,  who  are  continuidly  engaged  in  this  business,  and  the  variety  prodoced  is  im- 
mense, to  satisfy  the  perpetual  changes  produced  by  fashion.  Hitherto  onr  artists  have 
been  inferior  to  thoee  of  France  and  Germany,  where  the  arts  of- ornamental  design 
have  been  paid  more  attention  to ;  but  now  that  there  is  a  national  establishment  for 
teaching  design  as  applied  to  manufactures,,  it  is  to  be  hoped  that  we  will  no  longer  be 
reproached  with  inferiority.  The  designs,  when  finished,  are  cot  os  wooden  hiodcs,  or 
engraved  on  copper,  aooording  to  the  kind  of  printing. 

5853.  Tke  Hacks  hf  which  tke  mordanU  are  applied  are  usually  made  of  wood,  but  some* 
times  the  pattern  is  cut  out  of  thick  plates  or  brass  or  copper,  fixed  firmly  to  the  wood. 
The  printer  takes  the  block  into  his  hand,  and  presses  it  down  firmly  upon  the  doth,  ta- 
king care  to  be  very  acennte,  applying  it  regularly,  and  to  keep  the  pattern  uniform  and 
property  joined.  Sometimes,  instead  of  printing  firom  the  wooden  blocks,  stereotype 
casts  are  made  from  the  blocks,  and  these  are  used  for  printing.  When  several  cokMns 
are  required,  so  many  blocks  are  prepared,  each  to  print  the  separate  coleurs ;  vrfaen  s 
small  quantity  of  one  colour  is  introduced,  that  is  often  added  by  a  hair  pencil. 

5854.  What  ie  caOed  resist  work  is  another  mode  of  coodncting  the  proceas,  the  reverse 
of  what  has  been  described.  The  pattern  is  then  printed  on  the  ch>th  vnth  a  paste  which 
resisu  the  dye  colour,  wheil  the  goods  are  immersed  in  the  dye  vat,  so  that  the  grounds 
only  are  dyed,  the  pattern  remaining  white.  This  process  is  practised  ia  cases  where 
the  ground  is  intended  to  be  blue. 

5855.  Discharge  work  is  another  variety  of  calico  printing.  Here  the  doth  is  fimt 
dyed  uniformly  with  some  vegetable  colour,  as  Brazil  wood ;  it  is  next  dyed  black  vith 
an  iron  colour.  The  doth  is  then  washed  and  calendered,  when  it  will  appear  uni- 
fonnly  black ;  but,  in  order  to  produce  a  pattern,  this  is  printed  with  a  peculiar  sdntion 
of  tin,  which  has  the  effect  of  discharging  the  iron  black  dye,  and  rendering  the  crimsoa 
colour  of  the  Braait  wood  visible. 

5856.  Another  method  consists  in  printing  upon  Turkey  red^  or  any  dyed  eofc>or  some 
powerful  acid,  and  then  immersing  the  doth  m  a  solution  of  chloride  of  lime.  Neither 
of  these  agents,  singly,  affects  the  colour ;  but  those  parU  which  have  received  the  acid, 
on  being  plunged  in  chloride  of  lime,  are  speedily  deprived  of  their  dye,  mid  made  white 
by  the  acid  of  the  liberated  chk)rine.  An  addition  to  this  invention  was  made  by  Mr. 
James  Thomson,  near  Clitheroe :  the  acid  was  combined  vrith  eomeviordant,  or  melallK 
o^de,  capable,  after  the  dyed  cok)ur  was  removed,  of  havhig  imparted  to  it  some  other 
cdour.  This  bid  the  foundation  of  that  series  of  processes  in  which  the  chromie  add 
andits  combinations  have  ainos  been  employed  witji  such  great  success. 

We  have  mentionttl  the  origmal  method  of  printing  caliooes  by  means  of  Idoeks. 
hS^n  JLl  "  practised  to  a  certain  extent ;  but  of  late  many  great  improvements  have 
»»een  made  m  aU  parts  of  the  proeeases,  and  particiflarly  m  that  of  printing. 

*^*>/.  ^o  produce  vuredelicau  patterns  than  emtUUprtdaeadfy  wooden  klacka^eop^ 
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plates  were  engraved,  and  oaliooes  printed  by  Hie  eeual  prooesa  of  oopper-plate  printing; 
but  the  mode  of  printing  by  these  was  tedious,  as  weU  as  that  by  block ;  in  each  the 
patterns  bad  to  be  applied  448  times  in  a  single  inece  of  calico  that  was  twenty-eight 
yaitls  in  length. 

6858.  The  grand  imprtnemeiU  in  the  art  vtas  the  tmention  of  eylinder  prhuing,  in  1786. 
In  this  the  pattern  is  engraved  upon  the  surface  of  cylinder,  which  is  covered  with  the 
proper  colours,  is  rolled  over  the  doth,  producing  an  impression  in  a  rapid  manner,  and 
much  more  accurately  than  by  blocks  or  plates.  The  detailed  description  of  this  pro- 
cess we  extract  from  Mr.  Baines^s  excellent  work  "  On  the  Cotton  Manufacture. *'  A 
polished  copper  cylinder,  several  feet  in  length  (according  to  the  width  of  the  piece  to 
be  printed),  is  engraved  with  a  pattern  round  its  whole  circumference,  and  from  end  to 
end.  It  is  then  placed  horizontally  in  a  press,  and,  as  it  revolves,  the  lower  part  of  the 
circumference  passes  through  the  colouring  matter,  which  is  again  removed  from  the 
surface  of  the  cylinder,  except  the  engraved  pattern,  by  an  elastic  steel  blade,  placed 
in  contact  with  the  cylinder,  and  reduced  to  so  fine  and  straight  an  edge  as  to  take  off 
the  colour  without  scratching  the  copper.  The  colour  being  thus  left  only  in  the  en- 
graved pattern,  the  piece  of  calico  or  muslin  is  drawn  tightly  over  the  cylinder,  which 
revolves  in  the  same  direction,  and  prints  the  cloth.  After  the  piece  is  printed,  it 
passes  over  several  metallic  boxes,  heated  by  steam,  which  dry.it.  A  piece  of  cloth 
may  thus  be  printed  and  dried  in  one  or  two  minutes,  which,  by  the  old  method,  would 
have  required  the  application  of  the  blocks  448  times :  nor  is  this  all ;  two,  three^  four, 
and  even  five  cylinders  may  be  used  at  the  same  time  in  one  press,  each  cylinder  hav- 
ing engraved  upon  it  a  differenltportion  of  the  pattern,  and  being  supplied  with  a  differ- 
ent colour.  The  piece  passes  over  them  snccessively,  and  reoeives  the  entire  pattern 
almost  in  the  same  moment.  To  produce  the  same  effect  by  haud-blook  printing  would 
have  required  896,  1344,  1792,  and  S240  ap^cations  of  the  blooks,  aooordiog  as  two, 
three,  four,  or  five  cylinders  may  have  been  employed.  The  saving  of  labour,  Uierefore, 
is  inmiense ;  one  of  the  cylinder  printing  machines,  attended  by  a  man  and  a  boy,  is 
actually  capable  of  producing  as  much  work  as  could  be  turnbd  out  by  one  hundred  blodc 
printers  and  as  many  boys.  In  consequence  of  the  wonderful  faoiUty  given  to  the  op- 
eration, three  fourths  of  all  the  prints  executed  in  this  country  are  printed  \fy  the  cylin- 
der machine.  But  the  oonrse  of  improvement  did  not  stop  here.  These  cylinders  can 
be  multiplied  to  an  extraordinary  degree  by  the  process  fer  multiplying  oopper  plates 
for  printing,  an  invention  usually  ascribed  to  Mr.  Perkins,  but  which,  Mr.  Baine^  states, 
had  been  practised  in  Manchester  some  years  before  he  came  from  America. 

6869.  Another  land  of  cjfUnders  for  eaUeo  printing  eoneiets  </ cylinders  of  wood,  which 
have  pieces  of  brass  let  into  the  wood,  and  projecting  above  the  sorAce  an  eighth  of  an 
inch. 

6860.  CaUco  vriniing  requires  that  the  conductors  should  be  acquainted  with  chemistry, 
since  many  of  tne  processes  depend  essentially  upon  chemical  laws,  and  the  knowledge 
of  these  leads  to  improvements  in  this  complicated  art.  In  large  establishmente,  there- 
fore, there  are  always  some  persons  who  have  atudied  this  branch  of  science. 

5861.  The  large  ^rini-wcrhi  of  LaneoMkire  are  among  the  most  interesting  manufacto- 
ries, that  can  be  visited.  The  bleaching,  the  block  printing,  the  cylhider  printing,  the 
dyeing,  the  designs  of  patterns,  the  engraving  of  blocks  and  cylinders,  and  the  prepara- 
tion of  colours  frequently  all  go  on  within  the  same  enclosure,  and  form  a  splendid  exhi- 
bition of  the  application  of  science  and  mechanics  to  the  arte.  Some  of  these  print- 
works employ  some  thousands  of  work-people,  while  the  order  and  cleanliness  of  the 
works  impress  the  visiters  with  agreeable  surprise. 

5862.  hnen  i»  seUUm  printed  Uke  calico^  because  the  latter  is  cheaper,  and  printed  lin- 
ens are  not  so  beautiful,  the  material  possessing  less  afilnity  for  odonring  matters. 

5863.  The  printing  of  eilke,  Jine  vfooUen  stuffs,  such  as  merinoes,  mousseline  de  laine^ 
dec.,  or  stuffs  of  silk  and  wool,  is  conducted  upon  the  same  general  principles  as  the 
printing  of  cottons ;  but  all  the  former  require  very  different  and  complicated  processes. 
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CALENDEBINO. 

5864.  Calendering  is  a  process  by  which  all  accidental  wrinkles  and  creases  are  le- 
moved  from  various  kinds  of  silks,  stufis,  calicoes,  and  linens,  and  their  surfaces  ren 
dered  smooth  and  uniform.  Calicoes  are  always  calendered  previous  to  printing,  to 
make  the  threads  4at.  The  high  polish  which  certain  goods  require  was  formerly  eA 
fected  by  rubbing  the  cloth  with  a  amooth  flint  stone,  but  it  is  now  performed  by  calen- 
dering, or  passing  the  cloth  between  two  rollers,  one  of  whi<^  is  made  to  move  stower 
than  the  other.  Some  of  these  rollers  are  made  of  cast  iron,  and  hollow,  so  that  heal- 
ers can  be  introduced,  which  are  useful  in  some  kinds  of  goods.  Calendering  is  also  used 
lor  pressing  certain  stuffs  previous  to  packing.    It  is  likewise  used  by  the  scoorers  and 
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djen  alter  their  Bereral  operations ;  bat  calendering  is  a  particular  branch  of 
and  this  process  is  seldom,  if  ever,  perfonned  in  priTate  ftmilies. 

6865.  A  gUrnng  upon  some  articles  is  sometimes  prodnoed  by  the  old  process  of  fib- 
bing a  smooUi,  hud  substance  on  them,  as  a  poUshed  flint,  and,  to  render  the  gloss  mon 
«K)mplete,  a  little  bleached  wax  is  robbed  on  the  doth  preTionslj. 
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CHAPTER  I. 

TAILOR,  MANTUA-MAKBB,  AND  MILUIfBR. 

6866.  These  are  the  persons  to  whose  taste  and  judgment  the  fashion  or  eat  of  most 
di«sses  are  intrusted,  and,  therefore,  of  whose  importance  it  wonld  be  absurd  to  enter- 
tain any  doubt.  But  we  haye  already  atated  that  we  do  not  intend  to  toaeh  upon  the 
subject  of  costume,  or  the  forms  of  dress,  which,  indeed,  among  us,  are  continoaDjf 
raiyittg ;  and  the  few  observations  we  have  to  make  upon  the  details  of  dress  will  be 
confined  to  those  which  concern  oonTcnience  or  econoany. 

6867.  Less  than  a  centuiy  ago,  it  was  a  usual  custom  for  gentlemen  to  purchase  tbes 
doths  and  yelyets,  and  to  employ  a  tailor  to  make  them  into  clothes ;  and  at  that  ttme 
much  more  practical  knowledge  of  the  material  must  haye  been  neoettsaty  than  at  pres- 
ent, when  a  partial  union  has  taken  place  between  the  trades  of  the  tailor  and  the  wool- 
len draper.  The  present  usual  practice  is  to  phice  confidence  in  the  fonner,  that  he  wiH 
employ  only  good  materials.  Putting  the  whole  into  his  hands  has,  however,  the  bad 
efibct  that  it  has  become  extremely  difficult  to  judge  of  the  conectness  of  his  diaiges, 
or  the  extent  of  his  profits.  'Without  proposing  to  alter  the  system  of  executing  this 
business,  we  may  obsenre  that  some  acquaintance  with  the  manufacturer's  qaalities  and 
prices  of  materials  may  form  some  check  on  exorbitant  charges,  and  senre  at  once  the 
cause  of  economy  and  morality.  The  same  remarks  may  be  applied  to  the  dresses  of 
ladies  ;  but  ladies  have  some  advantage  over  men,  in  being  more  generally  famSiar  with 
the  details  of  dress ;  neyertheless,  where  fashionable  dress-makera  are  employed,  there 
is  likewise  some  reason  for  looking  into  the  details  of  their  aocoonCs,  and  the  qualities 
of  the  materials.  The  subject  of  dress,  therefore,  with  respect  to  economy,  though  noi 
considered  as  of  a  high  class,  is  deserving  of  attention,  and  oog^t  not  to  be  altogether 
neglected  in  our  woi^. 

6868.  With  retpect  to  the  tailor^  the  principal  difficulty  is  to  find  out  those  who  can 
cause  their  clothes  to  fit  well ;  and  the  cutting  out  of  the  cloth  is  one  of  the  great  secrets 
of  their  trade.  Their  frequent  failure  is  chiefly  owing  to  the  unscientific  manner  is 
which  their  measures  are  taken,  and  their  not  knowinff  how  to  make  the  necessaiy  al- 
lowances for  the  peculiar  make  of  each  individual.  We  would  suggest,  as  an  improve- 
ment, that  they  should  learn  to  take  measures  upon  various  plaster  casts  or  models  of 
the  human  figure ;  and  aJthough  many  may  wonder  of  what  use  practical  geometiy  can 
be  to  a  tailor,  yet  we  could  easily  point  out  the  way  in  which  he  would  be  benefited  by 
some  knowledge  of  that,  as  well  as  of  drawing  and  sculpture.  We  believe  the  superior- 
ity frequently  perceived  in  France  among  those  who  are  concerned  in  dress  is  owing  to 
the  general  taste  for  the  fine  arts,  which  has  descended  to  a  lower  grade  in  the  popula- 
tion than  in  this  country. 

For  those  to  whom  the  ordinary  expense  of  clothes  is  not  felt  as  an  object  worth  mnch 
conaideration,  the  most  convenient  way  is  that  which  is  most  usual,  namely,  to  order 
them  of  a  respectable  tailor,  leaving  him  to  state  the  price,  and  having  one  agreed 
upon.  This  will  generally  ensure  the  best  materials  and  the  most  fashionable  cut.  Bat 
there  are  some  o&er  modes  of  proceeding  where  great  economy  in  dress  is  aimed  at 
The  cloth  may  be  purchased  of  a  respecUdile  woollen  draper,  who  will  generally  recom- 
mend a  tailor  to  make  it  up :  the  difficulty  in  thia  case  is  to  get  a  tailor  who  can  make 
it  fashionable  and  a  good  fit,  for  the  tailors  who  work  in  this  manner  are  generally  per 
sons  of  inferior  skilL 

A  still  cheaper  way  is  to  purchase  clothes  ready  made  in  the  shops ;  but  this  is  one 
of  the  worst  modes,  as  there  is  often  some  kind  of  imposition  practised,  besides  the  {rent 
uncertainty  of  finding  clothes  that  fit  well.  Some  tailors  advertise  to  make  a  complete 
suit  of  ctothes  at  a  very  low  price,  even  for  three  guineas  and  a  half,  scarcely  the  price 
which  others  charge  for  a  coat ;  and  although  it  can  scarcely  be  expected  that  these  can 
be  of  the  best  quality,  yet,  by  a  little  caution  in  choosing  the  cloth,  and  attending  to  the 
taUor's  fitting,  thia  is  worth  attending  to  where  great  economy  is  required  in  dotfaes  Ibi 
ordinary  wear. 
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CHAPTER  II. 

HATS|  CAPS,  AND  OTHEB  C0TBKIN08  VOB  THS  HEAD. 

6860.  AJmost  infinitely  divenified  have  been  the  contriYanoes  for  protecting  the  head 
from  the  niolent  efl^cts  of  the  sun,  fipom  wet,  and  from  cold ;  and  most  nations  in  the 
least  remoTed  from  tarbarism  have  adopted  some  dress  for  this  purpose.  This  custom, 
however,  has  not  been  universal.  It  is  said  that  the  andent  Egyptians,  in  general,  went 
without  any  covering  on  their  heads.  Many  of  the  celebrated  warriors  of  antiquity  appear 
to  have  followed  the  same  practice.  The  negroes  of  Africa,  and  other  savage  tribes,  go 
bareheaded ;  and  this  was  an  old  Saxon  faiSiion,  the  remains  of  which,  perhaps,  may 
still  be  seen  in  Christ's  Hospital  boys,  who  do  not  suffer  from  it.  It  was  an  ancient 
maxim  to  "keep  the  head  cool  and  Uie  feet  wann;"  and  in  dry  and  temperate  climes 
there  probably  would  be  no  danger  in  young  people  going  bareheaded,  even  if  they  were 
much  in  the  open  air ;  but  with  our  artificial  habits  this  could  not  be  generally  practised 
by  adults. 

The  turban  is  the  general  covering  used  by  several  Asiatic  nations,  and  by  the  Turks, 
who  came  originally  from  Asia.  It  is  generally  composed  of  a  number  of  folds  of  cotton 
or  muslin  cloth,  and  is  well  calculated  for  defence  against  the  rays  of  Uie  sun,  which 
are  often  so  violent  there  as  to  occasion  death.  It  is  the  custom,  however,  in  those 
countries  to  wear  turbans  without  intermission,  in  the  house  as  well  as  out  of  doors, 
which  makes  the  bead  tender,  and  is  unfavourable  to  strength. 

6870.  The  toooiUn  hotmei,  or  cap,  in  some  form  or  other,  was  the  most  usual  covering 
for  the  head  amons  the  European  nations  before  the  invention  of  hats ;  and  they  are 
still  much  worn.  One  of  the  most  simple,  and,  perhaps,  oldest  forms,  is  the  common 
bonnet  of  the  Scotch  Highland  peasants ;  but  it  has  a  mean  look,  and  its  chief  recom- 
mendation is  its  cheapness.  The  Highland  military  bonnet,  sometimes  ornamented 
with  feathers,  is  a  degree  smarter. 

6871.  Varioiu  caps  of  fur  are  worn  in  Holland,  Poland,  and  Germany,  and  in  other 
countries  of  Europe.  Caps  are  also  made  of  the  skins  of  young  lambs,  the  wool  of 
which  is  curled  by  a  peculiar  process. 

6672.  Copt  ofUaiher,  sometimeo  vamuhed,  are  in  a  great  variety  of  forms,  and  of  late 
years  have  been  much  worn  in  En^and  by  mechanics  and  young  people. 

6873.  Travelling  caps  are  made  m  a  simUar  way,  and  are  either  to  keep  o^  the  wet 
entirely,  or  for  sleepmg  in,  where  hats  would  be  inconvenient.  These  are  too  well 
known  to  require  enumeration. 

6874.  Hats  are  not  modem,  as  they  were  used  by  some  of  the  ancient  Greeks.  They 
are  now,  and  have  been  for  many  years,  by  far  the  most  general  article  for  covering  the 
head  in  Europe  and  America,  and  are  probably  the  best  contrivance ;  they  are  made  of 
various  materials,  as  felt,  straw,  chip,  willow,  whalebone,  silk,  &c.  When  the  felting 
of  wool  and  hair  for  hats  was  first  invented  does  not  appear.  The  Tartars  employ  this 
process  of  felting  in  making  a  kind  of  covering  for  their  tents ;  and,  although  we  do  not 
find  it  mentioned  among  the  arts  of  the  Greeks  and  Romans,  it  was  known  to  our  Saxon 
ancestors,  though  felted  hats  were  not  common  among  them.  They  seem  to  have  been 
made  in  Flanders  earlier  than  in  Britain,  for  in  Chaucer's  **  Canterbury  Tales**  the 
merchant  wears  "  on  his  head  a  Flaundrish  beaver  hat." 

6876.  A  laU  paper  in  the  *^  Archaclogia^^  tupplies  ue  teith  the  following  curious  informo' 
tion  respecting  hats  in  this  country :  The  Chronicles  of  Froissart  mention  the  hats  of  the 
time  or  Edward  III.  and  Richard  IL,  and  white  hats  seem  then  to  have  been  worn  at 
Ghent  as  the  badge  of  a  political  par^.  But  they  were  by  no  means  common,  and  were 
confined  to  the  wealthy  till  the  reign  of  Henry  VIII.  Stowe  informs  us  that  **  the  Eng- 
lish used  to  ride,  and  go  in  winter  and  summer  in  knit  caps,  doth  hoods,  and  the  better 
sort  in  silk-thrunimed'*  hats.  In  the  time  of  Queen  Elisabeth,  high  crowns  came  in 
fhshion,  and  they  were  often  pointed  and  conical.  At  that  time  hats  were  restricted  by 
act  of  Parliament  to  the  upper  classes  of  society ;  the  middle  and  lower  being  confined, 
mider  a  penalty,  to  the  use  of  knit  caps.  This  act,  however,  was  soon  repealed,  and 
felt  hats  came  into  general  use.  In  1688,  King  Charles  prohibited  the  importation  of 
beaver  hats,  and  from  this  period  may  be  dated  the  increase  in  the  value  of  beaver  fur. 

During  the  Commonwealth,  and  subsequently,  broad  brims  were  much  used,  and  the 
Quaker's  hat  is  a  diminished  remnant  of  that  period.  These  being  often  inconvenient, 
it  was  the  custom  occasionally  to  turn  up  one  or  two  sides,  which  led  to  the  three-cocked 
hat  in  the  time  of  Queen  Anne.  About  1760,  round  hats  became  very  prevalent  among 
the  lower  orders,  and  the  cocked  hat  was  the  distinction  of  a  gentleman.  About  1790, 
cocked  hats  were  laid  aside,  and  ever  since  round  hats  have  been  the  universal  wear. 
The  various  foims  of  these  are  too  well  known  to  require  enumeration ;  the  chief  vaori- 
eties  are  the  high  and  low  crowned.  The  former  are  to  keep  the  head  cool  by  die  air 
in  the  npper  put ;  the  low  crowned  are  generally  broad  brimmed,  the  better  to  shade 
the  iaoe  m  anminer. 
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6876.  Plumes  of  feathers,  and  the  sini^  feather  of  the  peacock,  or  commoii  fowl,  have 
beea  worn  in  the  hat  in  yeiy  ancient  times.  In  China,  they  are  a  mark  of  dignity.  In 
modem  times  feathers  hsTe  been  confined  to  military  men.  Particular  TegetaUes  havs 
been  worn  in  the  hat  as  badges  of  party  or  &mily ;  tiins,  the  Welsh  wear  leeka,  and  tfar 
Irish  the  shamrock,  in  certain  festiTsls ;  and  oak  leayes  haye  been  worn  in  memory  oi 
Charles  II.  sheltering  himself  in  an  oak.  Cockades  have  been  also  used  as  omameoAs 
White  was  the  oolonr  of  the  Stuarts  and  Bomboos ;  a  Made  cockade  is  the  fimHy  badge 
of  the  Elector  of  Hanoyer.  Large  white  cockades,  called  fncmrs,  are  new  won  by 
seryants  at  weddings.  It  was  the  fashion  to  wear  large  jeweu  in  the  hat  as  omaraenl^ 
and  hat-bands,  with  loops  and  Inndings  of  gold  and  silver  laoe,  were  esteemed  as  the 
marks  of  wedth  and  dignity ;  all  these  haye  giyen  place  to  a  taste  for  greater  simplicity 
in  dress ;  and  for  many  yeaurs  we  haye  had  no  ornament  in  the  hat  beyond  a  simple 
narrow  Uack  band. 

Uncovering  the  head,  or  taking  off  the  hat,  is  a  mark  of  respect  almost  peeidiar  to 
Europeans ;  in  Persia  it  is  considered  indecorous. 

6877.  FeUei  hau  wrt  wutde^  in  the  first  place,  of  a  thick  close  felt  of  wool  mixed  with 
some  kind  of  hair ;  this  is  called  the  foundation ;  and  on  the  outside  of  the  hat  a  fin» 
kind  of  hair  is  worked  in^  which,  in  the  best  hata,  consists  of  the  for  of  the  beaver, 
whence  the  term  beaver  hats.  Some  hats  appear  form^y  to  have  been  made  entirely 
of  beaver ;  birt  this  is  never  done  now,  on  account  of  the  scarcity  of  the  material  There 
are  a  great  many  qualities  of  hats,  from  the  various  kinds  of  habr  made  use  of  either  ia 
the  foundation  or  in  the  covering.  Our  object  is  not  to  go  into  all  the  minutis  of  ba^ 
making  as  a  trade,  which  vrould  extend  far  beyond  our  limits,  but  only  to  convey  a 
general  idea  of  the  mode  in  which  these  articles  are  formed. 

8678.  T%t  proeeti  cfXat'meikmg  begins  with  felting,  which  consiite  in  a  method  of  working  up  wool  or  hu 


into  a  apeciea  of  cloth,  indcpendemly  of  either  epinning  or  wearing,  and  the  mechaaiem  of  the 
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ta  a  gmt  mearare  apon  the  oonformation  of  all  aaiiMilhain  and  wool,  whieh  dirpoaea  Cham  to  naite  fay , 
ate  uid  heat,  eo  at  to  prodaoe  a  compact  and  trm  aabetaace.  The  fint  proceea  la  hat  falliBg  is  to  ofacaui  tbs 
most  complete  sepaxatioa  of  the  fibres,  and  to  dispose  a  layer  of  them  in  every  poestble  diiectioo  with  regaxd 
to  each  other.  For  this  puraose,  a  qoantity  of  the  hair  or  wool  is  laid  upon  a  platform  of  wood  absot  tour  feet 
wide,  and  struck  repeatedly  ny  means  of  a  bow  and  striag.  The  workman,  holdiar  the  bow  ia  ^m  left  hand, 
and  plaedag  the  bow-string  near  to  the  material,  plooks  it  towards  him  by  a  pia  y  the  stxiag,  ia  flying  beUi,  is 
made  to  strike  into  the  wool  or  t>ther  material,  and  scatters  a  pottion  of  it  to  a  oonsuSarable  disunrr,  oecasi«sung 
it  to  fidl  down  in  a  regalar  layer.  By  repeated  strokee  of  the  bow-string,  the  whole  heap  is  at  Isst  thonmghly 
loeseaed,  and  ranad  over  a  part  of  tae  platform  ia  aa  even  layer  ;  this  is  thea  bnmght  together  by  the  hand 
into  eome  regalar  form,  ae^xndiqg  to  the  kiad  of  hat  to  be  made,  and  folded  ap  ia  a  wet  cloth ;  it  is  then  lail 
iqwtt  a  warm  iron  plate,  and  the  process  of  felting  is  carried  on  by  pressing  it  by  the  hands  in  vahoos  diiee- 
lums,  and  sprinkling  with  water,  by  which  the  mass  aoqnires  a  certain  degree  of  consisteacy  from  the  libres  of 
the  hair  or  wopl  entangling  together.  Before  the  felting  is  completed,  a  qnaatity  of  fiae  fatj  either  of  tho 
bearer,  or  some  other  aaimaL  as  the  rabbit,  oaaiel,  Ac,  is  laid  on  the  oatside  of  the  Mt,  ia  such  a  maaaer  aa 
that  tM  eade  of  the  hairs  point  one  wav,  as  oa  the  animal ;  these  are  worked  ia  so  as  to  bs  fixed  in  the  felt, 
and  completely  to  oorer  it ;  and  upon  the  goodness  of  this  far  will,  in  a  great  neasara,  be  the  quality  of  the 
hat.  The  hats  am  at  first  made  into  a  oonioal  form  ;  and,  to  render  them  atiU  firmar,  they  are  now  boiled 
with  some  alkali,  and  felted  again  with  hot  water,  and  the  coaieal  oapia  bv  vaxious  ptpcesiw  potvpoa  aUock  oi 
dM  desired  shape,  said  worked  on  till  it  fits.  The  edge  or  rim  is  now  worked  oat,  aiid  eat  into  the  proper  shape. 
The  hat  is  next  dried ;  and  its  aap  is  raised  or  looeened  by  robbing  it  with  a  bnish  of  wire,  and  sometimca  it 
is  pamieed,  to  take  off  the  ooaner  hain,  and  afterward  smoothed  with  seal-sktn.  It  is  thea  tied  seenrely  npoa 
its  blodc,  sad  dyed  Uack  ia  the  asaal  auuuiar.  After  being  dyed,  it  is  stiffened  ;  this  is  doae  by  varioas  sab- 
stances.  The  most  commoa  hats  are  stifieaed  with  gloe,  or  wim  gam  Seaegal ;  bat  beer  noaads  are  fint 
applied  to  the  inside  as  a  cheap  macila^,  to  nrerent  the  glue  from  coming  through  to  the  sartaca.  If  the  hati 
are  to  be  water-proof,  some  sabstaaoe  is  used  that  will  not  be  softened  by  rein.  For  thb  purpose,  a  Tamtsh  is 
osed  composed  m  sbe^-lao,  sandernd^  nmstio,  and  other  rsoinsdisBoIred  ia  alooikol  or  naphtha ;  some  ass  a  so> 
Intion  of  ladia  rabber.  The  finishing  of  the  liats  is  prodnced  hy  softening  them  a  little  by  expoeore  to  steamy 
and  brushing  and  ironing  thsm  till  the  repaired  gloss  is  prodnced.    Lining  and  binding  complete  the  piooess. 

A879.  Tki  mmteriaU  wtadt  «m  of  forfMed  hat*  are  chiefly  the  far  of  the  baaTor,  rabbit,  and  hare,  ihecp'a 
wool,  oaaiel's  and  goat's  hair,  cotton,  and  silk ;  the  first  is  by  far  the  meet  eeteemed,  on  acoonnt  of  its  liDLy 
softnsss.  Ths  fan  of  the  hare,  the  nbbit,  and  the  bearer,  being  natarally  straight*  cannot  be  felt^  Xn  then^ 
selTos  till  thsy  hare  acquired  a  corling  propertjr  at  their  pointa;  this  is  girea  by  the  application  oi  mttaae 
of  mereory,  an  artifice  called  »9cntagt,  rfnutna  is  an  article  lately  introduced  into  the  manafactore  of  hau ; 
it  is  the  far  of  an  animal  of  that  aame,  a  spedee  of  water-ret,  reeembling  the  otter,  and  is  as  fine  aa  the  for  ef 
the  bearer.  Within  thesa  fiAeea  or  twenty  jean,  it  has  beea  Jargaty  impoited  from  Sooth  Aawrka,  ta  tte 
amoont  of  600,000  skins  anaaally. 

5880.  The  eolovrs  offdted  haii  are  Uack.  white,  and  dreb ;  the  fint  ars;  of  course,  dyed.  White  haU  m 
worn  only  Iw^  ladiee,  aad  hare  a  nap  of  nbbits'  far,  selected  from  the  white  skina.  Dreb  hats  far  aaca  ue 
made  of  staff  of  the  aataxal  eoloor,  assorted  oa  paxpiDae  ;  they  are  tsed  for  soBnaar  wear,  afanoibinf  the  wuh 
reys  lem  thaa  black,  aad  being  consequently  cooler ;  they  are  likewise  proper  for  the  eeaaide,  thm  Mpnj  d 
the  silt  water  injuring  the  colour  of  blaiek  hata. 

5881.  Silk  haU  are  made  by  fixiog  a  kind  of  plash  with  a  long  nap  of  silk  apon  a  bodf 
of  felt,  chip»  straw  plat,  or  some  other  material ;  they  have  lately  come  much  into  ose, 
from  their  cheapness,  and  keeping  their  colour.  Seyeral  improvements  have  lately  besa 
made  in  silk  hats.  When  they  were  first  mannfactured,  they  were  liable  to  two  dbjeo- 
tions :  the  body  was  hard,  consisting  of  pasteboard,  and  was  apt  to  hurt  the  head,  from 
want  of  elasticity ;  and  the  edge  of  the  crown,  being  much  exposed  to  wear,  the  silk  nap 
soon  got  abraded,  so  as  to  lay  bare  the  cotton  foundation,  whence  the  hat  assumed  s 
shabby  appearance.  Afterward  the  body  was  made  of  felted  wool,  and  the  joining  of 
the  side  with  the  crown  was  not  made  at  tfie  edge,  but  in  the  crown  itsel£  The  pliidi 
or  YdTet  employed  in  coYering  these  hats  was,  at  first,  made  upon  a  oottou  fomidatjso, 
which  cannot  receive  the  same  brilliant  black  dye  as  the  silk ;  the  best  silk  hats  am  aea 
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eovered  with  a  plash  made  wholly  of  silk.  It  is  said  that  the  French  make  a  better  silk 
material  for  covering  hats  than  we  can,  and  their  material  is  imported  by  us  and  put  on 
beavisr  bodies,  which  are  then  caNed  Paris  hais ;  this  material  has  a  shorter  nap,  and 
looks  smoother  and  qiore  glossy  than  ours.  Silk  hats  are  also  frequently  made  upon  a 
very  light  body,  as  willow,  covered  with  a  plush  of  floss  silk,  and  sold  under  the  namo 
ot  gossamer  hats,  which  serve  very  well  for  summer  wear,  but  which  are  not  calculated 
for  bad  weather ;  some  of  these  are  sold  so  low  as  five  or  six  shillings,  and  really,  while 
in  good  condition,  look  very  well.  A  fabric  has  also  been  woven  from  threads  cut  from 
whalebone«  whioh  is  extremely  elastic  and  durable ;  this  serves  for  the  body  of  the  hat, 
and,  being  stifiTened  with  resinous  vamiah,  the  silk  is  applied  on  the  outside. 

6883.  Waifr'fToof  haisy  made  so  by  a  stiffening  applied  within  of  shell-Iac,  or  India 
rubber,  have  the  inconvenience  of  preventing  the  perspiration  of  the  head  from  escaping, 
and  are,  therefore,  disagreeably  hot,  particularly  in  summer. 

5883.  When  a  heaser  or  silk  hat  has  been  wetted  with  rain^  on  coming  into  the  house  it 
should  be  wiped  dry  and  brushed,  to  lay  the  nap  smooth.  If  put  away  and  suffered  to 
dry  without  that  precaution,  the  nap  wUl  be  rough,  and  brushing  will  not  lay  it  smooth 
and  restore  its  gloss.  * 

ftSM.  MmcK  nort  pttmttum  mni  cmn  are  hetttwedupon  the  hat  m  Ettgtaad  Ami  «•  the  Conlmemt  f  hen  •rety 
penoa  of  aar  rMpeotabilitj  takM  can  to  appear  in  pablio  in  a  food  hat.  Fonlgnon  an  law  aoUcitous  abont 
ibia  paitof  dren. 

flfttt.  TVamelHiur  taeee  mre  wiade/or  h^e;  thoae  who  with  to  pnaenre  this  airtido  perfect  make  uae  of  a 
sraTelUnf  cap,  and  nnd  the  hat  in  ite  caee  at  pan  of  the  luggage.  . 

6886.  Straw  hats  are  in  very  general  wear  for  women,  and  also  occasionally  for  men ; 
they  are  not  a  modem  invention,  the  nei^bourhood  of  Dunstable  having  been  celebrated 
for  a  century  and  a  half  as  the  principal  seat  of  the  manufacture,  which  employs  a  great 
many  persons. 

6887.  Jhaulabls  hats  are  noAde  cf  whole  straw  platted  in  k>ng,  narrow  strips,  or  ribands, 
which  are  afterward  sewed  together  in  the  form  of  a  hat  or  bonnet.  The  weight  and 
clumsy  appearance  of  these  bonnets  first  suggested  the  idea  of  dividing  the  straw  intc 
strips ;  but  it  was  a  considerable  time  before  a  method  was  invented  of  performing  thii 
in  a  perfect  manner. 

6888.  8^it  straw  is  an  elegant  manuftcture,  brought  into  use  about  forty  years  ago, 
and  has  now  become  veiy  general  for  women's  bonnets.  The  straw  of  wheat  or  of  lye 
is  cut  at  the  joints,  and  the  outer  skin  being  removed,  it  is  sorted  into  small  bundles, 
and  is  next  split  by  means  of  a  very  simple  instrument,  and  deliverad  to  be  platted.  The 
plat  is  sold  by  the  score  yards,  and  about  three  score  and  a  half  will  make  an  ordinary 
sised  bonnet.  It  is  sewed  by  the  bonnet-makers,  and  then  blocked,  which  is  a  laborious 
process;  and,  after  being  pressed,  wired,  and  lined,  it  is  ready  for  sale.  There  are 
markets  in  the  plat  districts  for  the  sale  of  straw,  plat,  and  bonnets ;  the  best  market 
for  the  latter  is  at  St.  Alban's.  The  various  forms  of  bonnets  into  which  the  straw  plat 
is  woilwd  up,  varying  continually  with  fashion,  bafiles  all  description,  and  is  a  subject 
well  understood. 

6889.  Straw  is  bUaehed  and  siraw  hats  cleaned  by  putting  them  into  a  cask  into  which 
a  few  brimstone  matches  are  placed,  lighted.  The  fumes  of  the  sulphur  have  the  effect 
of  destroying  the  colour,  or  whitening  the  straw.  The  same  effect  may  be  produced  by 
dipping  the  straw  into  the  chloride  of  lime  dissolved  in  water,  an  article  which  may  now 
be  procured  at  any  large  chemist's.  Of  the  straw  hats,  the  Leghorn  are  the  most  highly 
prized,  as  the  finest  in  the  world ;  these  are  made  in  the  neighbourhood  of  Florence, 
Pisa,  the  district  of  Sienna,  and  the  upper  part  of  the  Vale  of  the  Amo,  and  are  exported 
from  Leghorn.  The  straw  is  produced  from  a  small  kind  of  wheat  cultivated  on  a  poor 
soil,  and  bleached  like  flax ;  it  is  remarkable  for  its  strength  and  whiteness ;  the  plat  is 
extremely  regular,  and  the  straw  is  not  split.  Attempts  have  been  made  to  grow  this 
kind  of  wheat  in  England,  but  they  have  not  succeeded. 

6890.  WkiU  Imings  to  hats  or  bonnets,  particularly  when  they  are  glazed  or  shining,  as 
some  silks,  are  hurtfiil  to  the  eyes,  in  consequence  of  their  reflecting  a  great  deal  of  light, 
and  are  somewhat  similar  in  their  effects  to  snow,  which  is  known  to  be  extremely  in- 
}ttrious  to  the  sight  These  linings  ought  to  be  of  dark  colours,  gray  or  green,  and  should 
not  be  of  glossy  materials.   ^ 

5891.  Various  other  materials  besides  straw  are  used  for  making  Hght  hats.  Several 
grasses  hsrve  been  tried,  but  none  have  been  found  to  equal  wheat  straw.  Chip,  which 
is  the  thin  strips  of  wood  made  by  a  {dane,  is  employed ;  the  wiUaw  is  found  to  answer 
weU,  uid  these  strips  are  woven  by  a  loom  into  a  kind  of  twill,  or  diamond  tissue,  and 
afterward  bleached  like  straw.  A  hat  made  of  two  folds  of  this  has  a  considerable  iv 
aemblanoe  to  Leghorn. 
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5893.  Hi^oriul  Jt^Mrifct.— The  antiqaity  of  these  articles  of  dress  is,  do  doubt,  as 
early  as  the  civilisaiioii  of  mankind.  We  find  that  they  were  -worn  by  the  aneteiit 
Egyptians ;  several  of  their  actual  shoes,  having  been  preserred  to  the  present  day, 
may  be  seen  in  the  British  Museom ;  they  are  formed  of  matting,  the  baric  of  the  papy- 
rus, leather,  and  other  materials.  Shoes  were  also  used  by  the  Greeks  and  Roouuis, 
though  they  generally  wore  sandals,  which  were  merely  soles  tied  on  the  feet  with 
thongs.  It  would  be  endless  to  mention  the  variety  of  shoes  that  have  been  in  ose  at 
different  times,  and  among  various  nations.  The  most  simple  kind  of  shoes  sppeais  to 
have  been  merely  a  piece  of  leather  bound  round  the  foot,  and  such  ate  stiD  used  in 
remote  places  in  the  Highlands  of  Scotland,  where  they  are  called  hrog^us.  Id  the  reign 
of  Edward  IV .,  shoes  were  pointed  at  the  toes,  and  had  hmg  beaks  of  four  or  five  mdies, 
turned  up  and  fastened  to  the  knee  by  a  chain.  Afterward  we  find  them  quite  nnnd 
at  the  toes,  and  ornamented  with  sUshes.  In  the  time  of  Charles  I.,  the  toes  were 
made  quite  square ;  and  the  boots  came  only  half  up  to  the  knee,  with  wide  tops  turned 
down.  Neither  these  nor  the  shoes  appear  then  to  have  been  blacked.  Blacking  is  a 
very  late  fashion. 

5893.  Tkt  shoe  connsts  of  the  sole  and  the  upper  leather.  The  part  which  covers  the 
upper  part  of  the  foot  is  called  the  vanm,  and  the  part  which  surrounds  the  heA  fonas 
the  two  quarters ;  these  last  are  sewed  together  at  the  heel,  and  to  the  vamp  at  ^bout 
the  middle  of  the  foot.  The  sole  is  composed  of  the  real  or  lower  sole,  and  the  wdt, 
the  heel,  and  the  inner  or  upper  sole.  Boots  and  shoes,  for  comfort  and  durability, 
should  have  upper  leathers  of  fine-grained,  well-aeaaoned  calf  Uaiktr^  and  the  soles  of 
stout  and  well-hammered  neau*  UeUher.  The  seams  should  be  wrought  with  well-wazed 
thread,  in  stitches  as  fine  as  the  nature  of  the  substance  will  permit. 

5894.  Various  other  kmds  of  Uatker  are  occasionally  used  for  shoes,  though  none  is 
equal  to  that  of  the  calf  for  wear  and  keeping  out  the  wet ;  these  are  from  the  skins  of 
goats,  horses,  dogs,  and  seals ;  they  are  lighter  leathers,  and  sometimes  made  into  dress 
shoes.  Doe-skin  leather  is  extremely  elastic,  but  does  not  keep  out  the  wet  aniens  pre- 
pared by  some  water-proof  process.  For  the  mode  of  preparing  leather,  see  **  Matensls 
of  Furniture,"  Book  V.,  Chap.  V. 

5895.  There  are  few  parts  of  our  dress  in  which  fashion  is  so  miseiieoous  as  in  omr  shoes  ; 
instead  of  forming  them,  as  they  should  be,  to  the  shape  of  the  homas  foot,  it  wonld 
seem  as  if  the  latter  was  to  be  regulated  by  the  taste  of  the  shoemaker.  If  we  wish  to 
know  what  is  the  natural  form  of  the  foot,  we  should  observe  those  who  have  ne^er 
been  accustomed  to  wear  shoes,  and  we  shall  find  that  all  the  toes,  the  Uule  ones  in- 
cluded, have  their  full  play,  and  can  be  moved  about,  like  fingers,  in  every  direction. 
The  Greeks,  who  seldoia  wore  shoes,  and,  consequently,  had  their  toes  unfettered,  con- 
ceived and  executed  their  fine  statues  according  to  this  perfect  form ;  the  little  toes  are 
never  bent  in  under  the  rest,  as  is  almost  universally  the  case  in  this  country,  where 
the  feet  are  often  enclosed  in  tight  shoes  from  infancy ;  and  where  shoes  do  occor  in 
Greek  and  Roman  sculpture,  they  are  always  round  at  th&  toes.  Pointed  shoes  are  not 
only  extremely  injurious  to  the  feet,  bringing  on  corns  and  other  ioconveniencea,  but 
they  are  really,  however  the  contrary  may  be  supposed,  in  bad  taste,  although  all-pow> 
erful  fiishion  has  given  them  an  imaginary  elegance. 

5896.  The  hest  nuthod  of  having  boots  and  shoes  well  fitted  is,  after  having  procured 
some  to  fit  accurately,  to  get  possession  of  the  htsts  on  which  they  were  m»le,  and  to 
have  in  future  all  new  ones  made  upon  them.  Some  take  the  trouble  of  having  a  plas- 
ter cast  taken  of  their  foot,  and  of  having  a  last  made  from  it.  The  erroneous  idea 
that  B  very  small  foot  is  handsome  has  crippled  many ;  whereas  good  taste  demands 
that  the  foot  should  have  a  certain  proportion  to  the  rest  of  the  body.  The  present  cus- 
tom of  making  shoes  to  fit  each  foot,  right  and  left,  is  much  to  be  commended,  and  is  a 
great  improvement. 

5897.  Various  leathers  besides  those  of  calves  are  used  in  making  thin  shoes,  parlicQlarij 
for  dress,  where  appearance  more  than  strength  is  the  chief  quality.  Lsathecs  for  this 
purpose  are  nuide  of  the  skins  of  the  horse,  dog,  seal,  dec.  Ladies*  ioaUnng  ahoes  are 
also  made  of  some  of  these  thin  leathers.  The  bright,  shining  vamiah  now  conunoa  os 
dress  shoes  is  called  enameUing. 


8606b  7^  best  hoots  mid  Aou  mro  tom»  Modt,  and  to  order ;  bat  now  a  my  fftvit  qwnCiCT  of  botb  am  nn 
vfiwtared  in  the  country,  and  Mut  up  to  London,  and  it  it  with  then  that  tha  aale  ihopa  inLoadoB  aw  fi3M. 
TlieM  are  much  eheaper  than  what  are  made  in  town ;  but  they  are  likewiae  infenor  in  all  good  qaalitMe^ 
and  cannot  be  depended  on ;  bat  the  convenienoe  of  ppettinf  them  ready  made  is  oometiBua  an  ofayact     Mai^ 
of  theee  sale  ehope  take  ordere,  bat,  inetead  of  getting  the  aitidea  made  at  home,  eeJid  into  the  ooaatxy  ftc 


ftSW  On  tht  tubftet  of  thou.  Dr.  Antott  nmarkM:  "  In  a  gracefal  human  atep  the  heel  n  alwaya  niaed  faa- 
w  i!^  '^  ''  "^  ^"^^  *^  ground,  aa  if  the  foot  were  part  of  a  wheel  rolling  fbrwaid  ;  and  the  weicht  ol 
be  Doaj,  eapported  by  the  muadea  of  the  calf  of  the  leg,  reeU  for  the  time  oa  the  forepart  at  tha  foot  aac 
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COM.  There  it  at  HuA  time  a  beading  of  the  foot  in  ■  certain  degree ;  but  where  strong  wooden  shoes  an 
wedy  or  anr  shoe  so  stiff  that  it  will  not  yield  anoallow  this  bending  of  the  foot,  the  heefis  not  raised  at  all 
until  the  whoh  boot  rises  .with  it,  so  that  the  diuseles  of  the  calf  are  scaroelj  need,  and,  in  consequence,  eooQ 
dwindle  in  mi»t  and  almost  disappear.  Many  of  thi  English  fiurm  serrants  wear  heaTy,  stiff  woes,  ud  in 
London  may  be  constantly  seen  as  the  ^rivers  of  ooontiy  wagms,  with  fine,  robust  body  and  arms,  but  with 
legs  which  are  fleshless  uid  spindles,  ]>rodncing  a  gait  moat  awkward  and  unmanly.  The  brothers  of  these 
men,  otherwise  efaplo^ed,  are  not  so  misshapen ;  and  eren  they  themselves,  when  they  chooee  to  become  sol- 
diets,  and  an  trained  in  military  exercises,  lose  their  peculiarity.  What  a  pity  that,  fofr  the  sake  of  a  trifling 
saving,  graceful  nature  should  be  so  deformed.  An  example  of  an  oppoeite  kind  is  seen  in  Paris,  where,  as  Uie 
ftreets  have  no  side  paTsments,  and  the  ladies  are  obliged,  consequentlT,  to  walk  almost  ooostaatly  on  tiptoe,  the 
great  action  of  the  muscles  of  the  calf  has  given  a  ooaformatim  of  the  leg  and  foot,  to  msitch  which  the  Parisian 
belles  proudly  chaUenge  all  th*  worlds— not  awars,  probaUy,  that  it  is  a  defect  of  their  dtv  to  which  the  boasted 
peculiarity  is  mainly  due."    It  may  be  obeerved,  also,  that  dancers  have  always  laTge  calves  to  their  legs. 

500A  A  machine  was  inventtd  by  Mr.  Brunei  for  making  shoes  by  uniting  the  toles  to  the  upper  leathers  by 
means  of  rivets  instead  of  sewing.  The  leather  is  likewise  cut  out  by  stamps,  and  thd  whole  of  the  nroosas  be- 
iag  effected  by  mechanism,  veiy  strong  shoes  an  made  with  great  eneditioa.  The  army  is  supplied  from  % 
manufactory  in  which  the  only  workmen  emj^oyed  an  the  invalid  sdaien  of  Chelsea  Hoepital. 

5901.  Tkt  sedentary  posture  in  which  shoemakon  generally  work  being  very  unhealthy,  several  inveatioos 
have  been  made  for  enabling  them  to  follow  their  trade  in  a  standing  poaitidi,  and  an  deaoribed  in  the  **  Tna*' 
aetioas  of  the  Society  of  Arto.** 

5903.  Among  the  varieties  of  shoes,  we  may  enumerate 

Gentlemen's  dress  shoes,  saade  of       Gentlemen's  strong  walking.  Ladies'  double  and  single  soled. 

Spanish  leather.  "  light  walking.  "      kid,  Spanish,  and  patent 

**  pumps.  *'  snooting.  leather. 

**  dancing.  *-  filuchsrs.  *'      satin. 

"      prunella 

5903.  Boott  are  not  modern.  They  were  worn  in  the  Roman  army  both  by  cavalxy 
and  infantry.  They  haye  undergone  as  much  change  of  fashion  as  any  other  part  of 
dress.    The  varieties  at  present  in  use  are, 

Top  or  jockey  boots,  used  lor  ridiag. 

Wellington  boots,  which  come  up  nearly  to  the  knee,  without  tops. 

Half,  or  Hessian,  now  little  used. 

Military  boots. 

Fishiag  boots,  watei«*proof,  or  of  India  nbber. 

Hunting  boots. 

Bluchen,  only  coming  over  the  ankle. 

Oxonian,  differ  from  tne  last  in  being  tied  at  the  side. 

Dress  boot  shoe,  for  dinner,  but  not  bidl-room  dms ;  usefhl  for  saving  time  in  dressing. 

5904.  Shoes  and  boots  made  completely  water-proof  are  useful  for  occasional  shooting  or 
fishing,  but  are  unwholesome  for  common  wear,  from  their  confining  the  insensible  per- 
spiration. Leather,  when  made  in  the  most  perfect  manner,  is  impermeable  to  water 
under  ordinary  circumstances,  but  does  not  prevent  the  passage  of  the  perspirable  mat- 
ter. Various  preparations  have  been  made  to  brush  over  leather  and  render  it  water- 
proof; these  are  generally  composed  of  mixtures  of  oil,  turpentine,  rosin,  and  wax ;  in 
short,  any  bituminous,  resinous,  or  adhesive  matter  that  will  resist  acids,  alkalies,  and 
water,  and  will  unite  with  drying  oils,  provided,  when  mixed  in  proper  proportions,  they 
do  not  render  the  leather  hard,  or  make  it  crack,  or  othen^'tse  disagreeaUe.  A  few  rt' 
ceiplsfor  this  purpose  may  be  given. 

1.  Take  six  galloaa  of  liaseed  oO,  oae  pound  and  a  half  of  reein,  and  firar  pounds  and  a  half  of  nd  litharge, 
er  any  other  substance  known  as  dryen ;  boil  them  together  till  they  aoquin  safBcient  cooaisleaoe  to  adhen 
to  the  fingers,  and  dmw  oat  into  stnags,  when  cooled,  upon  a  piece  of  glasa.  It  is  then  to  be  nmoved  firom  the 
fin,  and  when  salBdeatly  cool  it  is  to  be  thianed  to  about  the  coosisteaoe  of  sveet  oil  by  adding  spirits  of  tux^ 
peatiae  to  it,  which  will  geaorally  requin  about  six  galloas.  It  is  thea  left  to  eettle  for  a  day  or  two,  aftet 
which  it  is  to  be  canfally  poured  off  from  the  gnuads ;  about  one  ponad  and  a  half  of  ivory  or  lamp  black, 
aad  some  Prassian  blue  grooad  ia  liaseed  oil,  is  added  and  iatupiately  mixed  with  it.  To  apply  this  varnish, 
lay  it  on  with  a  brash  unnl  it  lies  upon  the  sniftee  of  the  leatheririth  aa  even  gloes ;  thea  hang  up  the'article 
operated  upon  until  the  next  day,  when  the  application  may  be  repeated,  and  each  suc^essif*  day  as  often  as 
is  necessary. 

9.  Ia  six  onaees  of  oil  of  turpealiae  dissolve,  by  geatle  heat,  three  drachms  of  India  robbef,  and  nu'x  this 
with  eight  ouaoee  of  liaseed  oU.    Apply  it  as  above. 

3.  Melt  ia  an  earthen  veesel,  over  a  slow  fin,  half  a  pint  of  drying  oil  (boiled  linseed  oil),  one  ounce  of  bee^ 
wax,  one  ounce  of  oQ  of  turpentiBe,  and  half  aa  ouace  of  Burgundy  pitch,  or  loeia.  If  new  boots  or  shoes  are 
•atarated  with  this  composreoa,  aad  left  to  bang  in  a  warm  place  for  a  week  or  tea  days,  they  will  be  imper- 
vioQS  to  wet,  aad  likewise  soft  aad  pliable.    This  compositum  is  used  by  the  fisheraiea  of  NewvEnglaad. 

Effectually  to  prevent  the  wet  from  coming  through  the  soles  of  shoes,  some  have  put  a 
sheet  of  some  impermeable  substance  between  the  two  soles.  Thin  sheet  copper  has 
been  employed,  but  that  is  not  sufficiently  pliable ;  oil-skin,  or  a  thin  sheet  of  India  mb* 
ber,  will  answer.    Cork  soles  put  inside  boots  or  shoes  are  very  useful. 

5905.  Gushes  are  a  kind  of  wide  shoe  to  put  on  over  the  foot  of  shoes  or  boots,  and 
they  are  generally  made  water-proof.    They  are  now  made  very  perfect  of  India  lubbei. 

5906.  Clogs  are  easier  to  walk  in  than  pattens,  but  they  throw  up  more  dirt.    They 
consist  of  a  thick  sole  of  wood  or  leather,  worn  over  the  ordinary  boots  or  shoes.   Joint 
ed  French  dogs  combine  both  patten  and  dog,  having  the  deanness  of  the  one  and  the 
firmness  of  the  other,  with  flexibility. 
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CHAPTER  IV. 

GLOYBS.     • 

6tf07.  Glomes  are  not  a  modern  inyention,  although  they  are  much  more  used  at  pn» 
ent  than  in  former  times.    Xenophon  describes  the  ancient  Persians  as  weaiing  ^a^mt 
and  Varro  informs  us  that  they  were  of  long  standing  among  the  Romans.    Bat  tbey 
were  often  worn  only  as  a  protection  of  the  hand  in  particular  cases ;  in  waim  riimyt^i 
they  were  not  thought  yery  necessary,  and  it  was  only  in  cold  countries  that  their  use 
became  general.    Gloves  were,  in  the  early  ages  of  Christianity,  introduced  as  %  pait 
of  monastic  costume,  and  in  later  periods  formed  an  essential  part  of  ^e  episcopal  habiL 
The  glore  was  employed  by  princes  as  a  token  of  investiture ;  and  to  deprive  a  pereon 
of  his  gloves  was  a  mark  of  divesting  him  of  his  office.    Throwing  down  a  glove  eoosti- 
tuted  a  challenge,  which  he  accepted  who  took  it  up,  a  custom  which  was  contiBoed 
down  to  the  reign  of  Queen  Elizabeth ;  and  this  ceremony  was  performed,  peihaps,  for 
the  last  time,  at  the  coronation  of  George  IV.,  when  his  majesty's  champioa  entered 
Westminster  Hall,  completely  armed  and  mounted,  and,  throwing  down  his  gk)ve,  dial- 
lenged  any  one  to  dispute  the  right  of  his  sovereign  to  the  crown.    GloYes  were  parties 
ulariy  used  in  hawking ;  and  the  custom  of  presenting  them  at  weddings  and  fimeiala 
is  still  general.    They  were  formerly  considered  as  a  valuable  new-year's  gift,  when  they 
were  nchly  worked  and  embroidered. 

6908.  Glwes  are  made  tf  various  materials ;  leather,  silk,  linen  thread,  cotton  threap 
cotton  cloths,  and  worsted.  The  good  qualities  of  gloves  are  strength,  waimth  in  win- 
ter, coolness  in  sununer,  elasticity  in  fitting  well,  and  to  be  well  sewed  in  the  scans. 
There  is  a  distinction,  also,  between  those  which  will  bear  washing  and  wadtt  as  win  not; 
likewise  in  the  manner  of  sewing. 

Of  leather  gloves  there  are  a  great  many  kinds,  acoording  to  the  quality  of  the  materiali 
or  the  uses  for  which  they  are  required.    Of  these  the  principal  are : 


Kid  gloves,  the  BkMt  beautiful,  from  their  softnees,  thinneM,  and  elasticity,  fittinf  the  hui  almost  likm  u 
aeotmd  skin.  They  are^htts,  and  dyed  of  all  odoors,  bat  white  kid  it  always  won  in,  fall  dnss.  Tfaoas  of 
French  mannfactare  are  oaitaialy  soperior  to  ours  in  the  neatness  of  the  workmanship,  and  for  elasticity  ^ay 
are  highly  prized.  This  superiurity  has  occasioned  many  imitations  in  this  country,  and  it  is  mid  that  most 
of  what  are  sold  here  for  Frsaoh  are,  in  fad,  home-made,  from  French  or  Italian  skiaab  We  have  fcw  |oata  ia 
Enfland ;  therefore  oar  kid  leather  is  chiefly  imported  from  Switaerland  and  Tascany,  wfaeafoe  it  oomeshy  way 
of  Leghoin.  Moat  of  the  lower-priced  gloves  sold  for  kid  are  made  of  lamb-skin,  which  is  thicker ;  a  vast 
many  are  made  in  Worceatershire. 

It  osed  formeriy  to  be  the  oostom  in  the  southwest  of  Ireland  to  slanghter  many  cowa  whila  ia  oalf.  The 
skins  of  these  nnbom  calves  ware  of  extraordinary  fineness  and  delicacy,  and  from  nth  was  iihijiikiJ  the  Jaaftlk- 
ar  of  which  the  oelelwated  Limerie  glove*  were  made.  This  practice,  however,  ia  now  almost  disoantinaad  ; 
and  whatever  merit  the  Limerie  gloves  may  still  possess  is  owing  to  the  skill  of  the  maanftctorer,  and  not  to 


the  superiority  of  his  raw  materisL  which  is  genersUy  kid  leather.  Bemer  gloves  are  amcmg  the  moat  cosaiiMm 
of  the  cheap  leather  glovos,  manafaotured  ohiefly  at  Hereford ;  they  are  dyed  of  many  rokmzs,  bat  Uiey  do  mh 
wash.  Woodetock  gloves  are  a  superior  kind  of  soft  leather,  made  of  lamb-skins,  whiich  have  the  advantage  ef 
bearing  washing :  they  are  manufactured  chiefly  at  Woodstock,  in  Oxfordshire,  which  has  been  oaldnatad  fct 
them  ever  since  the  time  of  Queen  Elizabeth.  Buck-thin  is  the  strongest  kind  of  leather  glows,  aad  vsaahcs 
well.  It  mav  be  had  white,  and  of  various  ooIouts.  Dve»»kine  are  dT  a  thidk,  stroll,  aad  sofk  leather ;  hem 
washing.  Tan  leather  is  the  nsme  of  a  vetr  serviceable,  strong,  and  cheap  glova  for  lidiag,  driving,  or  gai^ 
dening ;  its  colour  is  that  of  bark  or  tan,  and  it  is  either  common  or  York  tan.  fflfcrrji  rtia  janot  much  uasd^ 
excejpC  in  the  army ;  it  is  generally  white.  Leather  gloves  are  likewise  sometimaa  Jmm  with  fleecy  hniiiry  er 
fur  for  winter,  and  are  sometimes  cwfed. 

5009.  JlfacAtae«  Aooe  been  latelff  vtventedfor  tewing  leather  gloves,  by  which  tha  proeess  ia  perfwsiaJ  mmm 
accuratelv,  and  which  reduces  the  price.  The  principal  leather  glove  Bmaufactoriea  in  Krg'J»4  an  at  W«i^ 
eester,  Woodstoek,  Yeovil,  Leominster,  Ludlow,  and  London. 

5910.  Thread  glovee  are  either  of  linen  or  cotton  thread  ;  bat  it  is  the  former  only  that  are  fVfmbf  kaown 
hi  the  shops  by  the  name  of  thread  gloves,  though  it  is  now  a  coinmoa  priotico  to  paas  off  ceHoa  thread  fer 
linen  thread.  They  are  a  remarkably  cool  wear  in  summer,  and  bear  washing  perfectly ;  thay  are  iOBHSuaas 
of  unbleached  yam. 

5911.  Cotton  glovee  are  the  cheapest  of  all,  and  are  dyed  of  various  colours ;  being  warn,  they  are  mach  ia 
use  for  common  wear.    Many  are  imported  from  Germany  of  a  very  low  price.    Bmin  giova$  ara  atrosig,  aad 
of  white  cotton  ;  they  were  originally  imported  from  the  Continent,  but  ars  now  made  in  gnat  oviaban  ia  Ni 
tingham  and  Leicester.    Thssc,  and  the  other  cotton  gloves,  have  almost  driven  avray  tha  common  beaver. 

5913.  Jean,  aatteen,  and  cambric  gloves  are  cut  out  of  the  cotton  cloth  of  these  names,  and  sawed  toy 
their  use  is  confined  to  women.  The  first  are  strong,  but  the  cambric  gloves  are  boug^ht  navsly  fiarthair  i 
Bess,  baring  nothing  else  to  reeommend  them. 

5913.  Mittens  are  gloves  made  of  varioos  aiateriak,  of  which  the  tips  of  the  fingers  are  wanting,  and  ass 
used  in  work  that  requires  the  points  of  the  fin^re  to  be  uncovered. 

59U.  SUkgloves ;  these  are  of  various  qualities,  determined  by  their  weight  aad  tha  aeataaas  nf  wiakama 
ship.    The  French  white  are  the  best :  they  are  slao  black,  and  cdnored.    A  figmcad  ailk  nat  giova  baa  imaif 
aome  much  into  use  aamog  ladies;  it  is  extremely  elegant,  aad  cool  in  summer.    Glovea  ara  mnr  also 
remarkably  cheap  of  apan  silk. 

6915.  Worsted  gloves  are  of  many  kinds.    LanM*  wool  and  SkeiUnd  are  extremely  taft  and  wana.    J 
ftasl,  plain  aad  lined,  are  etrong  and  warm :  Gcnaaa  worsted  are  the  cheapest.    Woratad  glovaa,tlMiagh  mS,  m 
elegant  as  others,  have  a  great  advantage  in  their  real  warmth  ia  cold  weather. 

The  above  gloves,  of  silk,  cotton,  and  worsted,  and  thread,  are  now  generally  woven  in  the  loom ;  Vntt  ^<o««a, 
formerly  so  common,  being  seldom  to  be  met  with.  Severs!  other  names  of  gloves  may  be  ibond  in  aboplats; 
«nd  every  winter  produces  something  new :  gloves  of  vsrioas  kinds  of  cUOh  sevrad  ara  now  introdocmi ;  the> 
are  warm,  and  fit  well.    Elastic  wristbands  to  glovaa  srs  a  late  impiovettMBlt. 
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CHAPTER  V. 

STOCKINGS. 

«>illd.  The8e»  as  now  made,  are  comjKiTatively  a  modern  inyention.  The  art  of  knit- 
ting them  by  hand,  with  long  wire  needles,  is  supposed  by  some  to  have  oome  originally 
from  Spain,  although  it  is  not  asoertained  that  it  was  invented  in  that  country.  A  com- 
pany of  stocking  knitters  was  established  in  Paris  in  1627. 

5917.  Previously  to  the  time  of  Henry  VH.,  knitted  silk  stockings  were  unknown  in 
England ;  and  Stowe  observes,  in  his  Chronicle,  "  for  you  shall  understand  that  King 
Henry  V III.  did  wear  only  cloath  hose,  or  hose  cut  out  of  ell  broad  taffata ;  or  that  by 
great  chance  there  came  a  pair  of  Spanish  silke  stockings  from  Spaine."  Thus,  although 
silk  stockings  had  been  brought  into  England  prior  to  the  Tpign  of  Edward  YI.,  yet  we 
find  Stowe  commemorating  as  "  a  great  present**  a  "  payre  of  long  Spanish  silke  stock- 
ings** that  Sir  Thomas  Gresham  presented  to  that  king.  Thus  they  were  articles  of 
great  rarity  and  value  in  the  time  of  Queen  Elizabeth,  for  we  are  informed  by  Stowe, 
*'  in  1500  her  silk  woman,  Mistris  Mountague,  presented  her  majestic  with  a  payre  of 
blacke  knit  silk  stockings,  for  a  new-year*s  gift ;  the  which,  after  a  few  days*  wearing, 
pleased  her  highnesse  so  well,  that  shee  sent  for  Mistris  Mountague  and  asked  her  where 
shoe  had  them,  and  if  shee  could  help  her  to  any  more ;  who  answered,  saying, '  I  have 
made  them  very  carefully  on  purpose,  only  for  your  m^estie ;  and  seeing  those  please 

?ou  so  weU,  I  will  presently  set  more  in  hand.*    '  Do  so,*  quoth  the  queen,  *  for  indeed 
like  silke  stockings  so  well,  because  they  are  pleasant,  fine,  and  delicate,  that  hence- 
forth I  will  weare  no  more  cloth  stockings.*  ** 

6918.  Stockings  continued  long  to  be  knit  by  hand  in  the  various  countries  of  Europe, 
and  the  machine  at  present  used  for  weaving  them,  called  the  stocking  loom,  was  in- 
vented in  1689,  by  Mr.  William  Lee,  a  native  of  Woodborough,  near  Nottingham.  This 
machine,  to  any  one  who  attentively  considers  its  complex  operations,  and  the  elegant 
sleight  with  which  it  forms  its  successive  rows  of  loops  or  stitches,  will  appear  to  be  one 
of  the  most  remarkable  strides  ever  made  in  mechanical  invention.  Notwithstanding, 
Lee  met  with  no  encouragement  in  England :  Queen  Elizabeth,  the  patroness  of  art, 
was  then  in  her  decline ;  and  her  suocessor,  James,  did  not  perceive  the  value  of  an  im- 
portant manufacture.  The  encouragement  refused  by  King  James  was  offered  by  Henry 
i  V.  of  France,  and  his  sagacious  minister.  Sully.  Under  their  patronage,  Lee  settled 
at  Rouen,  where  he  established  his  manufacture ;  but  being  envied  by  the  inhabitants  ot 
that  place,  whose  genius  he  had  eclipsed,  he  was  proscribe  as  a  Protestant ;  and,  con- 
cealed in  Paris,  he  ended  his  days  in  secret  grief  and  disappointment.  Some  of  his 
workmen  made  their  escape  to  England,  and  restored  the  invention  to  its  native  coun- 
try. It  was  in  Leicestershire,  and  the  neighbouring  counties  of  Nottingham  and  Derby, 
that  the  first  manufactories  were  established,  and  laid  the  foundation  of  the  hosiery  trade 
of  that  district. 

6919.  The  invention  of  the  stocking  frame  by  Lee  enabled  the  En^ish  manufiustnrers 
to  export  vast  quantities  of  silk  hose  to  Italy,  where  they  retained  their  superiority  for 
a  long  time ;  for  Keysler,  in  his  travels  through  Europe,  so  late  as  1730,  remarks  that 
'*  at  Naples,  when  a  tradesman  would  highly  recommend  his  silk  stockings,  he  protests 
they  are  right  English.** 

6920.  In  1758,  Jedidiah  Strutt,  of  Becher,  near  Derby,  invented  a  machine  for  making 
ribbed  stockings ;  and  the  spinning  machine  of  Arkwright  was  successfully  applied  to 
the  manufacture  of  cotton  stockings.  The  factory  at  Becher  is  at  present  the  most  ex- 
tensive in  the  world  for  stocking  making.  It  employs  about  400  silk  stocking  frames, 
which  produce  200  dozen  pairs  of  hose  weekly,  and  2500  cotton  hose  frames,  each  turn- 
ing off  on  an  average  nine  pairs  weekly,  the  whole  amounting  to  little  less  than  100,000 
dcoen  in  the  year.  The  stocking  frame  so  multiplies  the  article,  that  stockings  which 
could  not  be  knit  in  a  week  are  now  sold  at  9d,  or  Is.  the  pair. 

5921.  The  yam  for  the  stocking  frame  is  required  to  be  particularly  smooth  and  equal, 
and  it  is  therefore  spun  in  a  manner  different  from  other  yarn,  two  rows  being  united  to 
form  a  thread ;  on  thia  account,  it  is  called  double  spun  twist. 

6922.  Stocking  kniUuig  or  weamng  is  a  distinet  art  from  cloth  weaving,  the  manner  ot 
combining  the  thread  being  essentially  different  in  the  two.  In  the  stocking  fabrie,  in- 
stead of  two  threads,  the  warp  and  woof,  as  in  doth,  the  whole  piece  consists  of  one 
continuous  thread,  which  is  formed  into  a  series  of  loops  in  successive  rows,  and  the 
toops  of  ^each  row  are  drawn  through  those  of  a  former  row. 

Besides  stockings,  there  are  woven  of  the  same  manufacture  a  great  variety  of  arti- 
^s,  as  under  waistcoats,  nightcaps,  drawers,  petticoats,  oufs,  gloves,  6cc.,  all  of  which 
selong  to  the  branch  of  ibotMry,  a  name  which  comes  from  the  Saxon  A<»#«,  hose  or  stock- 
ings. 

5923.  Atbough  the  stocking  loom  has,  in  a  great  measnre,  superseded  the  use  of  the 
iuitting  needles,  the  latter  are  not  entirely  laid  aside ;  and  stockings  knitted  by  hand 


1000  dbtahjs  rbbpecting  abticlks  of  dress. 

though  genenlJy  less  beantiful  in  appearance,  can  be  more  depended  apon  for  dnnbiEi- 
tj  as  well  as  for  accurate  fitting.  Knitting  alio  famishes  a  aseM  oocnpation  to  nmof 
persons  in  situations  where  it  would  be  diffipult  to  find  other  employinenty  and  is  e¥ei 
at  present  used  as  a  resource.  It  is  still  a  common  employment  among  the  Gennao 
ladies. 

The  manufacture  of  knitted  Worsted  stockings  has  ensted  for  several  centnries  in  Ifae 
Pyrenees.  In  the  valley  of  Canroi  they  make  annnaOy  at  present  upward  of  SO,<MM 
dozen  pairs,  which  are  exported  to  Bordeaux,  Toulouse,  and  all  parts  of  France,  libey 
are  made  of  Spanish  wool,  and  cost  from  ten  to  forty  sous  a  pair.  The  French  goveni- 
ment  does  not  permit  machines  for  stocking  weaving  to  be  erected  there,  lest  they 
should  injure  the  employment  of  the  inhabitants. 

99t4.  AU  honety  it  to  beftiged  of  by  the  finenew  of  the  thtead  mad  the  eloeenew  of  the  teztuic,  whiA,  m 
the  ease  of  eteekiag*  eepedaUj,  nay  be  pertlj  appndeted  hj  weig^mf ,  m  it  were,  Ae  wticiae  m  dhe  head. 
In  ribbed  stockince  e  deceodoa  ie  eoaetiiiiee  pm^ieed,  egaiait  which  it  ie  aeoMnryte  gvud.  lleqieeae  be- 
tween the  hbe,  whidi  ought  to  be  fbnned  by  en  inTenson  oC  the  etiteh,  oontaine  no  atitch  at  nD,  bet  an  epeai 
ninge  of  threade,  perriooa  to  weather,  and  utterly  deatitnte  rf  donbili^.  Aa  the  riba  of  atorkingi  eipeeed  lo 
lale  are  nece  warily  almoet  in  oontaet,  the  fiinlt  cannot  be  detected  withoat  introdociag  the  hand  and  < 
the  tienie,  when  it  will  be  imtantly  apparent,  and,  indeed,  will  exactly  reeaaabie  the  Ibareaaaed  by  a  i 
ttitch  in  a  etodda^  in  wear.  In  cheap  cotton  etoddnga  the  £eet  ate  often  cat  oat  and  aewed 
Ihese  aeaaa  inTanaUy  hurt  the  foot. 

MS5.  Tkt  mnol  vmrieHu  ofHockirngt  to  be  fonnd  at  the  hoaiere'  are, 

5ttt— white,  black,  eoloared,  both  &gli8h  and  French 

Ditto,  with  cotton  feet. 

Span  ailk,  ditto. 

StXk  «odke— black,  gray,  gray  and  white 

Co«o»— white,  black,  oounued. 

CotUm  »ock*.  eame  coloara,  and  onbleached. 

Worried— white,  black,  ooloored,  apeckled. 

Lambt?  wool— wnite,  black,  eoloared. 

SheUmtd  atockinga-^er]r  IhM  aad  eoft. 

Lombt^  wool  and  yam  mixed. 

4ag'0^  and  Fjraoaie    white,  black,  eoloared. 
"    <?  the  earn 


WooUen  Moeka  of  the  aame  kiada  aa  atockinga. 

Heecf  hotiery  ;  an  extremely  warm  fabric,  baring  the  oataide  amooth  and  the  inaide  coieied  with  a  Seecy 
aap ;  highly  TafaaUe  for  inTalida. 

GauMt  hose  ;  remazkably  thin,  worn  nnder  ailk  atockinga ;  they  are  of  cotton  and  wonted. 

0996.  StodiLinga  are  kept  (miy  of  a  few  fixed  aizea,  which  cauaee  some  incouYenience  in  fettiag  well  fitted 
The  asual  atsea  an  caUled 


Women'afull  aize, 
Ditto,  laige  aize, 
Boya», 


Children's, 

Girls', 

Maids', 

Slender  women's, 

When  stocking  frames  are  at  hand,  stockings  can  be  got  made  to  any  rize. 


Toatha', 
Men*e, 
Slender  men's. 


MeB*soatoiae, 
Goaty  hose, 
fishwaan'a  hoaa 


CHAPTER  VI. 

iHIBTB. 

6927.  Shirts  are  made  of  linen  of  various  qualities ;  of  cotton  doth  or  calico  of  difibr- 
ent  kinds,  and  of  checked  and  striped  doth.  Their  varieties  are  too  wdl  known  to  re- 
quire any  description ;  and  they  are  either  made  up  on  purpose,  or  bought  ready  made 
of  a  great  Tariety  of  prices.  Breasts  of  finer  materials,  and  false  collars,  are  likewise 
conveniences  universally  known. 

6928.  Stocks  and  han^Jccrchiefz  for  the  neck  are  parts  of  dress  respecting  which  vre  need 
not  give  any  details,  as  every  one  is  familiar  with  them. 


CHAPTER  VII. 

POCKET  HANDKIRCHXIFS. 

6929.  These  are  made  of  silk,  cotton,  or  linen.  India  silk  is  the  most  durahle,  and 
preferred  for  common  wear.  They  are  ^metimes  imported  plain,  and  printed  here, 
because  our  colours  are  brighter  and  better ;  still,  the  India  pattern  is  preserved.  An- 
danas  are  a  kind  of  silk  handkerchiefs  manufactured  in  the  East  Indies,  the  patlenn  ol 
which  generally  consist  of  square  or  circular  spots,  variously  arranged  upon  a  i«d,  bine, 
or  yellow  ground.  They  have  been  imitated  here  in  cotton,  by  first  dyeing  fine  c^lieo  a 
brilliant  Turkey  red,  and  afterward  discharging  the  colour  from  those  parts  which  in  the 
pattern  are  white,  by  means  of  liquid  dilorine,  which  is  made  by  adding^  sulphnric  add 
to  the  solution  of  chloride  of  lime.  An  immense  number  of  these  ai^  mannfiEKStnred  by 
Messrs.  Monteith  and  Co.,  Glasgow,  who  have  a  patent  for  the  method  of  prodocingthe 
spots,  which  is  done  with  extraordinary  expedition.  Twelve  or  fourteen  webe  of  dyed 
calico  are  stretched  over  each  other,  and  a  leaden  plate,  perforated  with  holee  of  the  form 
of  the  spots,  is  fixed  upon  them  by  a  powerfid  press ;  the  disdiarging  liquor  is  then  ad- 
mitted into  these  holes  and  forced  through  all  the  thicknesses  of  calico.  After  the  chlo- 
rine has  performed  its  oflioe,  water  is  passed  throogh  to  wash  it  quite  away ;  and  then 
the  doth  is  bleached,  to  prodnee  a  dear  white  in  the  spots.    In  this  |»x>ee88  only  abool 
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tstk  minutes  are  employed,  in  which  time,  by  a  sufficient  nomber  of  perforated  platefi^ 
B24  handkerchiefs  are  discharged ;  and  19,900  yards  are  conyerted  into  bandanas  in  the 
space  of  ten  hours  by  the  labour  of  four  workmen. 

Th«  BaUsore  huidkeroliitfa,  made  aboat  Pnstan  and  Chorley,  and  PuUieatSf  made  at  Olaagow,  are  othai 
imitations  of  Indian  manvAwtwva.  Besidee  theae,  eottoi  kandksiokiefa  of  an  uubiite  Tariety  w  Eni^li*!^  P*^ 
tenia  are  daily  making  their  appearanoe. 

5930.  W^U  poeJUt  handkerchief*  an  made  of  lawn  or  cambric  French  cambric  irconsideTed  the  best; 
eeme  of  them  hare  bnden,  and  even  fring^ee.  Scotch  cambric  is  not  made  of  flax,  bat  cotton,  la  this  conntnr 
these  are  nsvaUf  wen  idain  {  but  in  seme  ooontries,  particularly  in  the  East|  they  are  elegantly  embruidersi^ 
^ed  are  carred  madi  in  the  hand  l^  ladies. 


CHAPTER  Vin. 

BUTTONS. 

b931.  Diversified  as  have  been  the  forms  and  sizes  of  this  useful  article,  thev  yet 
scarcely  exceed  the  variety  of  the  materials  of  which  buttons  have  been  made.  Almost 
every  substance  capable  of  being  used  in  their  manufacture  has  been  tried,  under  the 
influence  of  fashion  or  ingenuity.  Among  them  are,  gold,  silver,  plated  copper,  pinch- 
beck, steel,  mother-of-pearl,  ivory,  bone,  horn,  tortoise-shell,  jet,  cannel  poalr  paper, 
leather,  glass,  dec  ;  besides  these,  there  are  buttons  which  consist  of  a  wooden  or  bone 
mould  covered  with  silk,  mohair  cloth,  or  some  similar  substance.  It  wiH  be  on^  pos- 
sible for  us  to  point  out  the  most  remarkable  varieties. 

6933.  It  would  appear  that  the  most  ancient  buttons  were  not  circular,  as  at  present, 
but  simply  short  cylinders  sewed  on  by  the  middle.  The  remains  of  these  may  be  traced 
in  the  Hungarian  coats,  sometimes  imitated  among  us  ^i  ornamental  dresses. 

6933.  Buttons  may  be  divided  into  two  general  classes :  those  with  shanks,  or  loops, 
of  metal,  and  those  without.  Buttons  with  shanks  are  chiefly  made  of  metal.  The 
blanks  of  the  buttons  are  either  cast  or  stamped  out  of  a  sheet  of  metal ;  in  the  0nner, 
the  shanks  are  inserted  while  the  metal  is  in  fusion ;  in  the  second,  they  are  soldered* 
on.  Metal  buttons  are  turned  round  in  a  lathe,  and  the  ornaments  are  executed  in  a* 
variety  of  ways,  either  stamped  or  cut  with  various  tools,  among  which  arp  some  of 
great  ingenuity. 

5084  OiU  hvtUnu  are  made  of  a  mixture  of  copper  with  n  small  portion  of  xhie,  Or  hhm  mh«d  with  copper 
common  bnss  being  nnfit  for  gilding.  They  are  cot  ont  of  sheets  of  this  metal,  and  the  shanks  are  aiSzed  b]^ 
^fflder.  The  gilding  is  performed  br  means  of  «n  araali^am  of  quidLsilver  and  gold.  An  smslgam  is  made  by 
patting  leaf  or  grain  gold  in  quickailrer,  dissolTing  this  m  nitric  acid,  and  applying  the  solotton  to  the  snrfaoe 
•f  the  bnttons,  tn.  which  a  depoeition  takes  place  d  the  metallic  poiticn  of  the  ingredient!.  The  quickailrei 
bdn^  driren  off  by  heat,  the  gold  remirins  on  the  buttons,  which  derire  their  fine  lustre  fnHU  beinff  afterwani, 
banushed.  The  quantity  of  gold  on  gilt  buttons  is  fixed  by  act  oi  Parliament  to  \io  five  gnUns  of  gold  to  a  pose 
of  buttons,  or  ten  grains  of  gold  to  the  suiface  of  a  circle  of  twehre  inchee  diameter,  lie  better  sort  aBdeig» 
the  mccees  twice,  and  are  called  double  gUt. 

5vS5.  Bras*  hdtatu  are  simply  stamped  ont  of  sheet  brass,  and  ornaments  are  struck  by  a  Ale* 

M36.  Plated  button*  are  made  out  of  oofiper  plated  with  silver,  and  are  chiefly  used  in  lir«r>es.  The  figures 
or  dericee  upon  them  are  formed  by  stamping  with  dies. 

50S7.  The  commonett  kind  of  metal  button*  are  those  which  are  stamped  in  pewter,  a^  chiefly  used  in  the 
trimming  of  military  jackets ;  they  are  of  course  rery  soft ;  but  not  being  intended  'O  bear  any  stress,  but 
merely  te  exhibit  the  number  of  the  regiment,  or  some  fuch  other  fligure,  and  to  be  s't'^od  close  to  the-ailotlr« 
ther  answer  well  enough. 

A9S8.  White  wutal  button*  are  east  of  a  composition  consisting  of  brass  with  a/ortioa  of  tin,  so  a»  to  form  a 
kind  of  bell  metal ;  they  afterward  are  turned  in  a  lathe,  then  whitened  by  boAing  with  grain  tin  aad  erud* 
Urtar,  and  polished  by  a  buff,  and  crocus  martis.    The  shanks  ara  let  into  th^  metal  when  casting. 

fl939.  Cup  button*  are  made  of  two  pieces,  either  plated  or  gilt ;  one  isdat,  like  a  common  boitea  with-  a 
shank  ;  the  other  is  a  hemiq>hera  fixed  ou,  which  has  been  punched  by  p  "7  pi^»: 

5940.  In  mother-of-pearl  button*^  where  the  shanks  cannot  be  soldere/,  they  are  inserted  in  a  very  ingenious 
mauner.  The  hole  m  drilled  in  the  mother^-pearl,  and  undercut,  lo  *•  to  be  larger  at  the  bottom  than  at  the 
top ;  and  the  ahank  being  driren  in  by  a  steady  stroke,  the  elastic«y  of  ths  mother-of-pearl  aUowa  it  to  go  ia, 
but  cloees  afterward,  to  prevent  its  coming  out.  .    ,.  .      ^  .  .^  .  . ,  « 

5941.  Button*  without  *httnk*  are  of  two  kinds.  The  first  arf  simply  disks  of  turned  horn  or  bone,  with  four 
holes  drilled  through  the  face  for  the  purpoee  of  sewing  theiJ" ««  *•  d«Wf  "«1  the  surface  is  made  concave, 
to  preserve  the  thread  by  which  they  are  sewed.  TheiorJ*  buttons  are  made  of  cow-hoofii  softened  in  boUing 
water ;  and  they  aoquira  their  form  by  being  afterwapi  pressed  into  heated  moulds.  The  second  kind  ue  dr- 
•ular  disks  made  of  horn,  bone,  or  wood,  which  are  fiUrward  covered  with  cloth  or  thread  of  some  kind  ;  and, 
thouffh  certainly  gilt  and  othei  metal  buttons  have*  rich  appearance,  yet  taste  has  lately  demandW  that  they 
ihould  give  way  to  those  covered  with  some  material'  ,     , .     ., 

5948.  Formerly  button  moulds  were  usually  tfovewd  with  threads  of  gold,  silver,  silk,  and  other  costly  ma* 
terials,  wuund  over  the  mould  in  a  peculiar  and  ornamental  way ;  this  smployed  a  great  many  hands,  and 
when  the  present  method  of  covering  them  ^th  doth  or  mohair  was  introduced,  a  great  outcry  was  raised,  on 
account  ofthe  number  of  persons  which  it  tbrewout  of  employment ;  and  it  ie  not  generally  known  that  a  pen. 
alty  of  frmn  AO*.  to  i:s  per  dozen  attaches?  to  any  person  who  shall  cover  button  moulds  with  the  same  cloth  as 
the  coat. 

5943.  Custom  alone  has  made  us  crAsider  the  number  of  buttons  with  which  our  coats  are  studded  as  oma^ 
mental ;  but  thay  are  on  many  accovnts  incon? anient,  particalarlv  in  brushing  the  clothes.  Formerhr,  when 
metal  buttons  were  genenlly  worn,  their  manufacture,  particularly  at  Binaingham,  was  immense :  of  thr  v«p 
tious  kinds  in  use,  it  is  still  very  considerable,  but  extremely  variable  from  the  inconstancy  e^  fashion. 

6L 
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CHAPTER  IX. 

TABIOUfe   OTHBR   ABnCLBS  CONHBCTCD  WITH  M«M. 

fiOii.  Sewing  NaedUi. — ^History  is  sileat  with  respect  to  the  lATention  of  that 
Imiilement,  tfaa  needle ;  bat  it  is  said  that  those  ased  at  present,  loade  or  eteel,  at  fine 
catted  Spaaish  needles,  were  introdaced  in  the  reign  of  Queen  Elisabeth.  Whiteehapa^ 
in  London,  Redditch,  in  Gloacestershire,  and  Hatherage,  in  Derbyshire,  are  the  piaioea 
most  noted  for  their  manufacture ;  and,  considering  the  excellence  of  their  workman- 
ship, the  small  price  at  which  they  are  sold  is  truly  surprising. 

5045.  NfdU*  art  wuit  ci  iImI  wire :  %  ooU  of  socii  wire,  in  its  soft  Mate,  is  cat  by  a  Imtgim  pair  of 
ioto  lengths  of  foor  or  five  inches.    The  handles  of  lengths  are  first  to  be  made  qaite  stmight ;  which  is  ( 


bj  patting  a  ring  over  each  end,  l»riBg  the  handle  on  an  iron  table,  and  rolling  it  backwanl  and  Conrasd  hf  a 
fiat  piece  of  iron  placed  upon  it.  The  pieces,  cat  into  the  proper  lengths  for  neadlee,  are  next  to  be  pgialod  : 
ibvi  oper^on  is  performed  by  the  workaan  holding  two  or  three  dosen  at  a  tine  npon  a  dry  giwAag  stone, 
each  wire  reTolnng  while  in  contact  with  the  stone.  In  oonseqaence  of  the  minnte  particMs  of  rt^  wfai^ 
are  ert^red  in  a  dmid  daring  this  operation,  uid  which  are  neoesaarilj  inhaled  by  the  werlunea, 
iag  is  A»and  to  be  an  oMployvent  extniMly  pnjndicial  to  heakh.  Of  late  yean,  ssfenal  a 
been  aresflvied  to  jn  enler  to  remedy  this  eril ;  Wit  is  said  that  it  is  difficult  to  penoade  the 
selTes  to  \ise  them.  The  eye  of  the  needle  is  generally  perforated  by  women :  the  end  of  the  wi^ 
by  the  Mow  of  a  hamnMr,  and  the  perforatioa  is  made  by  a  steel  panch,  the  groove  where  dte  e;e  is 

MuBfl  madebyaparticalarfile.    Theneediee,aawper<anted,againn4urasti«ghlening  by  apneeia  ^ 

to  whMl  was  deaeribed  at  the  oonmienoemeat.  They  ate  ne»t  to  be  haidened,  as  hithsito  the  steel  has  been  m 
the  soft  state.  For  this  parpoee,  several  thovsaads  of  them  are  placed  in  a  cast  iroa  receptacle,  in.  which  they 
are  covered  with  ashes  to  prevent  ozydizatioo,  heated  to  a  cherry  red,  and  afWrward  tempered  to  a  Mne  cebar. 
Jkgau  they  BeqtiUDS  atiaigatening,  ami  then  are  scoured  bright ;  this  is  peifocaMd  by  oeilectmg  Ifaem  in  segaltf 
tien  IB  a  stnmg  cloth,  eivaih  tier  teing  eepamted  by  some  fiue  emexy,  <M,  a9d  eoft  eo^  Thefaree!.! 
tied  round  with  strings,  is  placed  uqder  a  loaded  box  like  a  common  mangle,  by  the  mafion  ef  whicik 
end  forward,  for  two  or  three  days,  the  needlee  are  robbed  against  one  another,  aa4  ^  whole  come  out  d 
and  kright.  Lastly,  they  an  pickfd  and  eovted,  the  heads  all  one  way,  ready  for  sale. 
M4I.  Needles  called  gold-eyed*  silvev^eyed,  and  driUed-eyed,  are  nconuneiided,  fM  aot  hsiaf  ao  liriilo  to 


the  thz«ad.    The  first  are  pii  bv  dipping  the  heads  and  eyes  in  an  ethereal  soLatioii  of  goUT  Hie  so-caOsd 
silver-e^d  have  not  a  paiticle  of  silver,  bat  have  their  pecoliar  appearance  Iram  a  particaiar  kind  ot  polish. 
The  dnbid-eyed  alone  constxtate  a  real  improvement,  as  the  sides  of  the  eyes  are  smoothed  after  paaiehiag^ 
and  these  are  really  less  JUable  to  eat  the  thread:  the  eye  is  areolar,  instead  of  batngrectaagafau' as  in  erwnmw 
aoedlss.    The  exquisite  polish  and  sharpness  of  points  which  the  best  needles  pnsines  in  the  ooaseqoeaee  of 
still  more  oreful  operation,  by  polishing  them  upon  a  fine  stone. 

The  cheapness  of  the  common  sort  of  needles  ivas  often  excited  surprise,  pnrticalariy  when  w»  csnsider  Iha 
•wJlence  of  Umtr  workmanship ;  but  this  is  a  striking  instance  of  the  advaata^  of  a  svbdineiso  of  krinnr, 
every  levring  needle  PM*ing  throagh  the  handa  of  199  diftrent  operativeo,  duiug  its  maaofoctere,  bafana  it 
is  readyfiar  sale;  whereas  tfeaoh needle  was  begun  and  finished  by  the  same  penw,the  prioe  ef  th»se  naefm 
MticleB  wwild  be  immensely  greater. 

flM7.  The  principal  vaneties  of  needlee  am,  crowit  or  ooawMm;  WhiUdu^;  rtgnd  ia^nrnd ;  imgt 


4em;  kf$i  Chippki  b€»i  serfetf  CAmMJr ;  Uwa«,  used  by  glovam  and  taikws :  pan^  iufu^,~ud  tmUHag 


,  and  B«ultm'$  (these  are  sold  *n  pepem  reataiaiig  S5  each) ; 
demnv,  stooter  and  longer,  and  the  eye  laner  than  the  cotton ;  padtimg  metiki. 
6048.  An  imitrumaa  ealUd  a  netdit  thrtader  has  been  huely  invented,  whftnh  it  fowd  to  be  exlremaly  WMleA 


a 


caiua  a  nesoM  tttrtaoer  nas  been  lately  invented,  wnftuli  It  IMM  to  ee  exHemieity  «Miea 
tig.  789.  to  those  whose  sight  isnot  my  nod.    4  amaUbolc  ia 

.  bored  longitudinally  in  a  laeosm  weed  or  m«ta]l  of  the 

I  •  siie  of  a  thick  UBCk-ieadnaBcil(e.fiff.78a).  into  which 


siie  of  a  thi<±  black-lead  paacil  {^fg.  TSS),  into  wl 
the  needle,  *,  to  be  threaded  is  plaeed  with  Ha  eye 

downward  ;  a  hole,  c,  ia  mnde  in  4ni  side  of  the  thnnd* 

erjost  opposite  the  pla««  when  the  eye  of  the  needle  wiU  reach  to ;  and  this  hole  ia  made  conical,  sneadi^ 
^  ?iLjT  •  ^  ^^  "^^  ^  diflScult  to  Me  the  eye  of  the  needle  itself  out  of  the  thteader,  yet  ttmie  csn 
be  no  diffiool^  m  seeing  thi«  eonieal  aperture,  and  io  direct  the  thread  into  it;  but  weoon  as  the  point  efthe 
thread  is  pushed  arto  it,  it  ea««Mt  foa  to  pass  through  the  eye  of  the  needle,  which  may  then  be  dmwa  ett 
1?^^  .V  ",lt^?^  ^^^  "^  "^^^  threader  can  only  suit  one  aire  of  needle.  This  iagunious  iastrenmat  is 
•old  by  Wilks,  166  BegeatpflireetTUndea  j  price  two  shilbnga. 

5949.  Pinst  such  tu  we  now  ^se,  seem  to  hare  been  unknown  in  England  till  ahont  the 
middle  of  the  fifteenth  century.  Previous  to  that  time  pins  were  made  of  iTorj,  txme, 
box-wood,  and  a  few  of  stiver,  and  ihey  were  necessarily  of  large  aixe ;  and  broodies 
and  hooks  and  eyes  were  much  emuloyed  for  holdmg  together  the  parts  of  dress.  In 
1543  the  manufacture  of  modern  pinb  had  become  so  considerable  as  to  claim  the  atten 
tention  of  the  Leffisiature  ;  and  in  162b  h  was  introduced  into  Gloucestershire,  which  is 
at  present  noted  for  it. 

5050.  TVprocw  ofpm-mfkmg,  as  it  has  been  usually  practised,  i*  the  following ;  The  brass  wire  of  whita 
pins  are  made  is  purchased  by  the  manufaeturer  in  coils  of  about  32  inches  in  diameter ;  and  the  firat  oi 
lion,  after  drawing  it  to  the  proper  thiekness,  is  to  render  th«  wire  thoroughly  etraiyht,  and  it  is  then  cat 
lengths  of  five  or  sue  inches ;  and  the  operation  of  pointing  h  similar  to  what  we  have  deaeribed  ia  i 
needles.  It  used  to  be  a  very  u^thjr  employment,  from  inhaliDg  the  brass  dust ;  but,  by  particular 
vances  lately  introUuced,  this  evil  is  obviated.  A  lad  twelve  veark  of  age  wUl  point  lfi,000  man  hour.  „ 
the  pointing  is  ftniihed,  the  pieces  are  put  into  gauges,  and  thftpins  cut  off  to  the  proper  length  •  and  tlm  am 
cess  IS  repeated  upon  ths  remainder  of  the  pieces  of  wire.  The  i«zt  process  is  making  and  puttinr  <m^ 
heads.  The  head  of  a  pin  is  made  of  a  piece  of  emaller  wire,  twisted  nbout  the  end  and  nWted  oo.  The  fim 
thing  IS  to  convert  a  piece  of  small  wire  into  a  spiral  by  wrapping  it  rou^d  another  piece  of  wire  the  »^***-»t— 
of  the  pin  ;  and  that  having  been  done,  the  workman  divides  this  spiral  with  a  pair  of  aheara  into  pieoea  of  two 
tazas  each  with  surprising  dexterity,  letting  them  fall  into  a  bnain.  Fixing  there  on  the  pine  is  peifonrndby 
woreea  and  children.  Dipping  the  pointed  end  of  the  pin  into  the  basin  containing  the  preparedbeada.  thev 
get  one  of  them  on,  and  move  it  along  to  the  other  end  where  it  is  to  be  fixed.  Bach  opc^retor  sits  b^mn  a 
«*sel  stake  having  a  small  cavity,  into  which  one  half  of  the  new  head  will  fit ;  immediatelj  above  is  «  atea! 
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m  Mac  iaJMnd  by  tlw  blow  •£  the  ^,  wUoii  m  pndMad  bv  rakhif  it  kbI  IctUa^  It  611  ipoi  the  need,  for 
the  pnrpoM  of  tiglMomM  it.    A,  nnffle  penon  will  hoU  from  10,M0  to  15^000  pina  ia  » <k|r. 

Xiw  piikoaTO  iunri«»^l«b«  whit«iMd,or  timod.  To  raaove  avygraMa  or  dirt  which  mayaihen  to  their 
eor&ee,  end  eleo  to  nake  them  a  little  toeffh,  whick  fceilitatee  the  adheienoe  of  the  tia  with  which  thej  aM 
<o  be  ooverad,  thejare  plaeed  ia  »  boiler  with  •  piekk  ooneiatinf  of  water  and  cnam  of  tartar;  alter  thia  they 
«n  kept  for  aa  hear  ia  a  boiling,  atroaff  aolotioa  of  tartar,  ia  which  grain  tia  ia  pat,  an  opantion  which  ie  le 
iwated  onoe  or  twice.  By  aa  eaehange  of  cheaucal  afiaitiee,  the  tin  ia  traaaferred  to  the  awface  of  the  bran 
piaa,  which  are  thea  naaored  to  a  tab  ef  water  into  which  aoaw  braa  hae  beea  put,  ia  order  to  waah  off  the 
acid  liquor.  The  piaa.  theogh  tinaed,  aie  not  yet  bright ;  and  they  are  neat  put  iato  bowla,  with  hot,  dry  braa, 
and  well  ahdua ;  fay  thia  they  «ia  thcrangUy  deaaed  aad  dried,  and  alao  pdiahed.  The  biaa  ia  aeparated  bv 
wiaaewiag,  aad  the  piaa  reiaaiaing  ia  tSa  bowla  are  aeady  for  papeiiag.  Thia  laat  praeeaa  ia  perfarmed  by 
womea  aad  ehildrea.  The  papera  an  ehaaaelled  by  a  aort  of  crimping  iroa,  aad  the  pina,  taken  from  the  bmvh 
by  meana  of  a  comb  which  plaoea  all  the  heada  in  one  directiea,  are  poahed  through,  the  paper  with  great  ok- 
peditioa,  a  little  iroa  lever  beiag  aaed  for  that  porpoae. 

All  the  pieceaaea  employed  ia  the  art  ef  piB-makiaf  ,  if  added  together  for  ene  ]ua,  would  occupy  rather 
mora  than  aeren  hoan  and  a  half  of  time ;  vet,  bv  the  dmaioa  of  labour,  aad  by  makiag  ao  many  at  the  aame 
time,  it  ia  poaaiUe  to  nutnufactura  them  with  profit  far  the  amall  price  at  which  ihey  are  aold. 


The  moit  iageaioua  maclnnerv  for  the  manufacture  of  pirn  ia  that  pateated  by  Mr.  Wright,  efWcUdoee-aqoare, 
Londoa :  by  thia  the  whole  of  the  abore  proceaaea  are  performed  without  the  aaaiataooe-ac  bay  manual  Ubuar ; 
aad  it  haa  been  atated  tbat,  if  all  the  eatablishment  were  at  fuQ  work,  it  coald  aapply  the  ooaaUmptiea  uf  the 
whole  kiagdom,  estimated  at  16,000,000  pina  per  day. 

9051.  T%t  varimu  Hset  ofcammompintt  m  they  are  found  at  the  haberdaahert*,  are,  JUXthtJia,  short  wAHes, 
gift  short  whites,  giU  mUdUmgSj  gxU  corkmgs,  Theae  are  made  up  in  papera.  Poimd  pms  are  aold  fay  woighu 
in  aorted  aizea  or  act.  Lace  fuu  are  Tcry  loag  and  slender,  ibr  fixing  uything  <m  to  lace.  Biock  ptiw,  and 
white  pins  with  Uack  heada,  are  of  varioua  sizee.  A  tuts  pirn  haa  lately  been  patented  by  Taylor  and  Co., 
which  nc7  the  head  made  out  of  the  same  wire  as  the  bo^  of  the  pin ;  nut  put  on,  aa  ia  the  caae  with  oommou 
pina.  T%s  patemt  pint,  made  by  Dumford  aad  Co.,  are  much  superior  to  the  comraoa  pitta,  being  of  atiffer 
wire,  aad  hanag  the  heads  flat  and  belter  fixed  oa ;  their  stiffnese  makes  them  much  mors  agreeable  to  uae : 
they  are  not  retailed  ia  leaa  than  sixpenny  papera. 

TkiwMes  ire  well-known  guards  for  the  tip  ef  the  finger  in  sewing,  and  to  push  the 
needle  readi^  through ;  they  have  either  a  closed  end,  pitted,  or  they  are  without  one, 
and  called  the  opm  tkimbUt  used  by  needle-men,  aa  tailors  and  upholaiterers.  Hiey  arc 
made  of  brass,  silver,  and  steel,  or  gold  and  steel. 

6962.  Thr€Md, — ^It  ia  the  usual  custom  with  many  haberdashers  to  deserihe  by  the 
term  thread  only  that  which  is  made  of  daz,  or  linen  thread ;  and  young  shopmen  have 
often  no  idea  that  anything  else  is  entitled  to  this  name ;  whereas  It  is  proper  to  know 
that  eveiy  small  line  made  of  fibres  of  any  kind  for  the  purpose  of  sewing  with,  or  for 
the  rudiments  of  cloth  of  any  sort,  is  «  ikreadf  whatever  may  be  the  material ;  thus, 
property,  there  is  not  only  linen  thread,  but  woollen  or  worsted  thread,  silk  thread,  cot- 
ton thread,  and  even  gold  and  silver  thread.  In  some  countries  thread  is  made  of  a 
great  many  other  Biaterials,  as  of  the  fibres  of  various  plants,  and  the  sinews  of  animals. 
Although  we  have  observed  that  linen  thread  is  the  usual  distinctive  term  for  that  which 
is  made  of  flax,  yet  the  term /ax  ihrsad  woukl  be  more  appropriate,  though  this  is  not  in 
use,  since  linen  is  the  cloth  made  fiom  flax»  and  not  the  material  of  thread.  When 
thread  is  spun  for  weaving,  it  is  termed  yam;  when  two  of  these  are  twisted  togethei 
for  sewing,  it  is  called  tewing^  threadf  or  tmsi,  as  it  is  twisted  less  or  more. 

5963.  Thread  made  of  Flas^  or  Jjmen  Tkread.'-^llueh  of  this  was  formerly  imported 
from  the  Netherlands,  as  Bruges  thread.  Lisle  thread,  du;.,  used  for  sewing  cambric; 
but  these  are  now  superseded  by  our  own  manuiactures.  The  greatest  quantity  of 
sewing  thread  is  made  in  Scotland.  Wkiu  or  atkcking^  thread  ia  u^  for  sewing  white 
artkiles  where  great  strength  is  reqnired ;  but,  in  general,  sewing  cotton  is  now  so  well 
made  that  it  is  very  generally  employed  instead  of  thread  of  flax.  Wire  thread  is  a  kind 
much  twisted,  used  by  bonnet-makers.  Faieni  or  Skrewskury  thread  is  of  various  ooU 
ours,  and  sold  in  pound  papers  for  sewing  strong,  coarse  artioies.  Scotch  thread  is  of 
aU  colours  and  thicknesses.    i^a<^  thread  is  for  mending  lace. 


5054.  T%s  Mforvid  kiads  of  eoitm  thremi  are  ehieiy  divided  iato  twiat,  yam,  add  aewing  thread.  The  first 
ta  either  water  twiat  or  mule  twiat.  ,  ,  *  .  ^    ^ 

Water  twist,  which  we  have  mentiooed  in  describing  the  manufacture  of  cotton,  u  ao  named  because  chiefly 
made  by  water  mills,  and  is  used  for  wearing  calicoea ;  it  is  spun  hard  with  a  great  deal  of  twiat. 

If ab  fwiff  ia  made  by  8team*eDgiaea  for  weaving  mualioa  and  the  fineat  cotton  gooda,  aad  ia  aomewhat  aofter 
than  the  fonaer. 

Slodemg  yam,  for  atockin^r  weaving,  ia  spun  softer  than  twist,  aad  two  threada  are  afterward  doubled  to- 
gether, and  thea  alightly  twiated  round  each  other. 

6955.  Cotton  sewing  thread,  usually  called  eowmg  cott^m,  has  of  late  been  made  so  beau 
tiful  by  machinery,  and  its  utility  and  cheapness  are  so  well  known,  that  it  has,  in  a 
measure,  superseded  the  use  of  linen  thread  formerly  used.    It  is  used  in  every  house, 
and  in  the  making  of  almost  every  kind  of  clothing. 

5950.  White  £«tt  €otton  ia  of  varioua  aizas,  diatingaished  firom  each  other  by  aumbera,  or  by  lettera ;  then 
<a  alao  coloured  ball  coltoo.  Rsel  cotton  is  a  anperior  kind.  Theae  are  now  exteaaivaly  oeed  for  aewiag  ia- 
ateaU  of  the  liaen  thread  employed  before  the  oottea  waa  brought  to  each  peiCiCtion ;  but  (he  latter  ia  aol 
aearJy  so  strong,  nor  so  darablo  for  many  punosea,  aa  fiax  thread.  To  free  cotton  thread  from  ila  diveigeat 
filires,  it  is  pasaed  rapidly  thwugh  the  flame  of  coal  gee,  by  which  it  acquirea  a  mora  aaaeoth  aod  even  appear- 
ance. Mending  cotton,  or  dmming  cotton,  is  chiefly  aaed  for  repairing  celtea  hcee  ;  it  ia  white,  Uack,  and 
coloured,  and  is  compoaed  of  two  threada  but  little  twiated.  TVqfa^or  ootton  and  JlertvuM  <otlon  are  need 
fiir  woilting  maaliaa,  acta,  cambrice,  dec,  aad  are  quite  aoft.  Knittmf  cotton  ia  far  knitting  glovea,  aoolca, 
fringee,  dko. ;  it  ia  twiated  bard,  but  not  so  hard  aa  aewing  eottoa.  MmHdng  eoiton  ia  ia  amaH  balls,  aad  ia 
dyed  previously  to  being  twiated,  ao  aa  to  leader  the  ao4aar  immoteahle.  Zcca  ttraad  ie  alao  made  of  cottoa» 
fi>r  meadiag  hkce  or  bobbia  net.  Gimp  thread  la  a  aaft  thread  uaed  iae  embnadeiiag  oa  nualia.  Okutod  ootlem 
%aaother  variety  tar  the  same  pmpoee. 


lOM  DETAILS    RESPECTIirG  ARTICLES   OF   DftES9. 

Wil.  WorsUif  at  wwrtted  ihfead^  is  made  of  wool  of  Tariona  dagnaa  of  flaaiMaa,  md  dnd  of  aT 
chieflr  for  darning,  ambroideTy,  and  tapaatiT. 

M59.  Silk  Thnad,  or  Snring  Silk,— In  dMoribinr  the  ailk. aaaiifaetare  we  axplainad  the  aMBtier  of  iim- 
vaitiog  the  labour*  of  the  ailktwonn  into  thread,  what  i»  prepared  for  aewing-  ia,,;ine  wMte,  ar  Ckmm  adks 
cmtmon  semmg  tilk,  hUtck^  mid  dfed  of  all  eohttrs ;  tmilen^  tewing  mXk ;  tmistf  or  wiokoir^fcr  tmilmM  *  Jkat 
Mtt,  for  darning  hoae,  dec.  '  "* 

5050.  TAe  tkrtod  of  tk»  LajHamdtn  ia  of  a  Tery  diffinant  aature  from  oora ;  they  know  aochhig  of  lax  ar 
hemp,  nor  of  any  other  plant  whose  atalka  might  aupply  the  place  of  theae  in  nuking  thread,  hot  thexra  ia  i 
of  the  aiaewB  of  ihe  reindeer.    They  beat  theae  ainewa  well,  after  having  ateepwl  them  long  in  wwter 
then  they  apin  toem  oat.    The  thread  i*  made  of  any  lineneaa  they  pleaae,  but  cannot  be  longer  than  tin 
•wa  admit.    Thia  thread  veqairaa  maoh  more  laboar  to  make  than  otua ;  but  it  ia  mnoh  atroner,  and 
fore  raperiOT  on  many  occaaiona.    In  iact,  it  i»  very  aiaailar  to  oor  own  catgut,  only  finer ;  ama  with  tl 
aew  their  dothea,  glovaa,  Ac 

MisetUaneous  Articles, 

MOO.  Bhtdbigi  are  fiibrica  woven  of  very  narrow  widtha  for  aewing  on  the  edgea  of  vanooa  ^T«»»'«,  and  Cte« 
for  variooa  porpoaet.  Thoj  an  made,  of  worsted,  cotton,  hemp,  and  flax.  Corpot  hmduig  ia  of  wonCatf  aboal 
two  hichea  and  a  qoarter  wide,  made  very  atrong ;  and  there  is  a  kind  of  linen  and  vroxated.  Wonted  hS»rfi«iy 
ia  about  one  inch  and  a  half  wide,  and  is  either  coaunon  Zonion,  or  doMe  Zandom  qmaUty.  Sioe  Mdiir  uirw 
row,  for  binding  ahoea.  Veneiiim  binding  is  a  finer  kind  of  wonted  cf  variooa  vridtba,  proper  far  Ttxictia» 
blinds.  Chints  binding  is  for  white  dimity  and  {Hinted  furniture.  Bhie  and  white  bindago  are  for  atfiraaaea 
and  bed'ticka.    Flannel  bindi$^»  of  silk  and  cotton. 

5001.  Ferrets  are  narrower  than  bindinga  ;  the^  are  of  worsted,  cotton,  or  ailk. 

5009.  Topee  are  the  narrowest  fabrics  of  thia  kind,  and  are  either  plain  or  twilled,  ^frffimrf  torn  ia  a  whit* 
tape  of  linen,  of  vaiious  widths,  described  by  numbera,  aa  If  os.  13, 14,  Ae.  Ihitek  tape  n  a  ^•r  kind  ttf  the 
same.  Duteh  duner^  or  herrinp-bone  Upe,  is  white,  ^  finen,  soft  and  strong.  Pink,  red,  or  >iiw»iir  tosc  el 
linen.    Blue  and  black  tape.    There  are  also  cotton  tapes  (rf' variona  kinds.  "^ "' 

5003.  Webe  an  atroog  fabrica  from  two  to  three  inenea  wide,  for  auppotting  (he  saatt  of  ^^••^  and  «Mt»^i— 
uses.    The^  are  made  of  hemp. 

5004.  Frtnget  are  for  furniture  or  for  ladiea*  draasea.  The  firat  are  fimn  two  inohea  and  a  half  to  fbor  ifn^fifi 
deep,  and  are  of  three  varieties  ;  plain  Aeod,  plain  hood  and  baJHon,  gimp  head,  ThoM  for  dreaaaa  an  *«««^ 
fancy  fringt$,  and  are  made  of  wonted  or  silk,  from  hrif  an  inch  in  width  to  two  or  three  incfaea. 

5005.  Laces  an  of  ailh,  cotton, or  linen ;  and  asa  made  flat,  oval^  and  round.  Sflay  Jacet  md  Mukofitintf 
cord  are  made  of  a  number  of  thnads  from  three  to  twenty,  knitted  together  in  »  bmidiag  »«»«^J»«n^ 

5966.  Cotnbs  are  weU-known  instnunents  for  disentangling  and  adjosting  bair.  Tbej 
are  made  of  yarious  forms  and  materials,  according  to  the  uses  to  wbich  they  are  ap- 
plied ;  but  we  shall  confine  ourseWes  at  present  to  those  which  are  employed  ia  dress. 
Combs  are  manofactured  of  all  prices,  from  a  few  pence  to  any  sum,  and  sometimes 
they  are  set  with  brilliaat  stones,  pearls,  and  even  diamonds ;  but  those  which  are  most 
in  use  are  of  tortoise-shell  and  horn,  these  substances  uniting  the  qualities  of  strengtb, 
elasticity,  lightness,  and  an  agreeable  colour,  suitable  to  that  <^  the  hau*.  The  pieces 
of  tortoise-shell  in  it»  natural  state  are  never  quite  flat ;  but  they  are  steeped  in  boiling 
water  for  a  considerable  time  to  soften  them,  and  are  then  pressed  into  the  desind  forms 
between  iron  plates ;  the  teeth  are  cut  with  saws,  and  they  are  finished  with  rasps,  files, 
and  polishing  powders.  Horn  combs  are  made  of  bullocks'  horns :  after  the  solid  tips 
are  sawn  off,  the  horn  is  heated  over  a  fire,  by  which  it  becomes  nearly  as  seA  as  leather, 
and  the  horns  are  slit  open  on  one  side  and  pressed  flat ;  they  are  then  plunged  into 
cold  water  to  harden  them.  The  mode  of  finishing  i»  the  same  as  for  torteiae^bell 
Lately  combs  have  appeared  made  of  iron  japanned. 

6967.  The  fan  IB  a  very  ancient  apparatus,  having  been  used  by  the  ladies  of  Egypt 
and  India,  as  well  as  th<we  of  modem  times,  for  cooUng  the  face  by  agitating  thcldr : 
they  were  ongmally  mide  of  feathers  bound  together,  like  the  tail  of  a  peaMck  when 
spread  out,  whence  the  French  name  hentaU.  The  present  usual  form  is  Chinese,  and 
consists  of  ^  semicircular  piece  of  paper  double,  and  enclosing  slender  slips  of  wood, 
ivory,  or  tortoise-sheU,  susceptible  of  folding  in  or  expanding  at  pleasure.  Fans,  abont 
fifty  or  sixty  years  ago,  were  in  high  fashion  here ;  at  jireseat  they  are  seldom  used^ 
Great  elegance  is  displayed  m  the  carved  work  of  some  fans,  and  particularly  the  Chi- 
nese ivory  fan-sticks.    Those  now  used  are  small. 

5068.  Brace*  axe  a  ns^nl  modem  invention  for  suspending  the  pantaloons  or  trouaera,  aupenedina  the  aa- 
ceaaity  of  girdmf  the  body,  as  was  the  case  m  former  times,  and  which  was  an  injurioua  nmrtiMT  TW  >» 
made  of  leather,  cotton  girth,  or  elastic  fabric,  by  means  of  hidia  rubber  woren  in  the  doth.  ThTlaati^  SI 
most  pleasant  wear.  w>~»-     ^iw  «m  ««  uw 

508^.  VWttwmJy  Jodie*  are  coMidered  prejudicial  to  the  eyca  by  aome  oculiata ;  on  aaooont  of  their  ««■ 
tmuolly  interrupting  the  triew  of  o^ecta^hey  render  their  imagea  upon  the  retina  confused,  dLSacSi  «5 
weakenug  that  organ.    White  is  the  most  pMjadioial  edour.  u»«w.«ng  mea 

5970.  UnUfrelUs.'-The  Chinese  have  used  them  from  time  hnmemorial  •  and  they  mav 
be  seen  sculptured  on  the  ruined  buildings  of  Persepolis,  the  capita]  of  ancient  Persia. 

Oar  umbrellas  used  formerly  to  be  oorered  with  oiled  cotton  or  linen,  or  oiled  sill  •  but  it  h  fonnd  tK^  ■•«-—' 
nmterials,  when  ^grtched  as  tL  umbrella  is  onened.  keep  out  the  rli^ZS^^nuf^l^i^^  ^^ 
sticks  are  of  whalebone  ;  aome  are  of  cane,  which  are  very  inferior.  The  lightness  of  an  uiSJSin  ^  a  «S 
qu^ty,  and  fortMa  ]>urpoae  the  atom  or  handle  is  best  of  bamboo  or  other  cine?  which^i5tes^n«h  SSf 

be  strong,  sinoe  it  is  apt  to  aive  way,  a  circumstance  very  annoying,  aa  it  generally  happena  when  th««I^^ 
w  in  oae.  ladeed,  we  wodd  recommend  all  travellers  to  have  m  nmbrdla  eztS  sSEriSd  t£«^^S?rJ2 
ef  stout  copper,    haraeols  are  on  thu  aame  principle  as  umbndlas,  only^^d^i  SS«  eSeJIS. 

5971.  Artificial  Flowers.— These  are  beautiful  ornaments,  and  sometimes  made  with 
a  degree  of  perfecUon,  as  imitations  of  nature,  that  is  truly  surnrisim     The  Italic. 

JhTp^n'l.h r^'^r"  *'*'*  ^'  E^P*^ ^° ^°"*P«  ^^^  cxceUed in  thii  ar^ but  of  ^teySS 
the  French  have  borne  away  the  palm.    Silk  was  the  first  substance  us^^ ;  feaS  hS 
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heen  employed  by  the  aatiTes  of  South  America  with  great  snccess,  but  thei'e  is  great 
difficulty  in  dyeing  them.  The  finest  cambric  is  employed  at  present  in  FrancOt  taffeta 
also,  and  veiy  thin  shavings  of  whalebone.  We  employ  here  the  same  materials,  and 
also  stiffened  musHn.  For  (he  leaves  of  urdinary  flowers  there  are  metal  stamps  sold  in 
the  shops ;  unusoal  or  fancy  flowers  are  eat  ont  with  the  scissors ;  the  muslin  is  gener- 
ally dyed  by  the  florist.  The  petals,  or  leaves,  when  formed,  are  fixed  on  to  stems  of 
wire  covered  witb  silk,  by  means  of  a  paste  composed  of  gam  Arabic  and  floor,  and  made 
secure  by  tying.  After  separate  fiowers  have  been  thus  made,  they  are  formed  into 
groups,  and  tied  together.  Much  taste  is  required  in  arranging  the  fiowers  into  groups, 
and  fixing  them  together  so  as  to  have  a  natural  play.  Artificial  flowers  are  made  of 
various  degrees  of  exeellence  and  price,  according  to  whether  they  are  intended  merely 
to  decorate  apartments,  or  to  wear  in  the  dresses  of  ladies.  Some  are  made  of  an  infe> 
nor  kind,  and  sold  extremely  cheap.  A  great  many  are  made  in  this  country,  but  it  is 
admitted  that  we  do  not  equal  the  French  in  their  best  flowers. 

Fiowers  made  of  thin  leaves  of  coloured  toax  excel,  perhaps,  all  others  in  appearance; 
but  they  are  only  fit  for  ornaments  to  be  kept  under  glass,  and  cannot  be  worn  in  arti- 
cles of  dress. 

99TS.  WoUdrng'^angs  are  made  of  a  great  Tariety  of  ■nfaataneet.  The  proper  cane  is  a  epecies  of  ealamns,  or 
i««4,  which  giowa  Im  India,  «q4  ii  remariBible  €at  ita  ffloaay  laeolhneai ;  the  extMaal  Uiia  coTering  being  ao- 
toal  nliceoaa  natter. 

Seade. 

.597S.  Tbeao  well-kaowa  omamantal  artiolet  have  been  in  general  eatimation  al  all  kimea,  and  in  all  cou 
Cries,  and  are  made  of  a  gnat  number  of  subetancee. 

5974.  Tho$t  of  f^iat  are  by  far  the  moat  general,  and  are  of  great  antiquity,  being  found  not  nncommonly 
in  the  ruins  of  ancient  Egrpt.  The  principal  manwfarture  of  glass  beads  of  all  CQlonn  and  sizes  is  at  Mnrano, 
near  Venice, and  ia  thoa  deaeribed:  Tubes  «f  coleniad  glass  arsdtawn  oat  into  leagtha  in  the  glaaa-hoases, in 
^e  same  way  as  our  thennometer  tubes ;  these  are  out  into  very  short  lengths,  each  sufficient  for  a  siaf^ 
bead,  by  laying  them  upon  the  edge  of  a  fixed  chisel,  and  striking  them  with  a  blow ;  the  pieces  so  formed  an 
then  put  into  a  Tessel  containing  fine  sand  and  wood  Sshes,  and  shaken  about  until  their  b€««s  ret  fiUed  with 
vrood  ashes ;  they  are  ia  that  state  traasfemd  to  au  iron  pan  suspended  over  a  fire,  and  stirred  about  as  before, 
bj  which  their  snaip  angles  get  fused,  and  each  piece  assumes  the  fbnn  of  a  round  bead.  «When  this  process 
is  periected,  the  Whole  is  taken  out,  and  the  ashes  cleaned  from  the  bores  by  washing,  when  they  are  leady 
fcr  use.  Rredigious  quantitisa  are  mannfactoved  iA  this  place,  at  a  cheap  rate,  and  are  packed  up  in  casks  to 
be  sent  all  over  the  world. 

5975.  Beads  made  of  coroLjtt^  and  other  sabetsaoes  not  fusible,  are  made  b^  turning.  Thoae  of  taiUi  tvar 
are  extremely  beautiful ;  and  it  is  proper  to  know  that  beads  are  also  made  offibrwu  gypaum  that  are  so  like 
thoee  of  satin  spar  as  often  to  deceive  purchasers,  but  which  are  extremely  soft,  and  verv  easily  scratched. 
Beids  of  pearl  are  wsll  known ;  good  imitations  of  these  are  made  by  filling  hollow  rlass  bells  with  scales  ef  a 
freah- water  fish  ground  up  with  gum.    Some  of  the  gams  aise  oocasionally  employed  as  beads. 


BOOK    XIX. 

THE  TOILET,  AND  SUBJECTS  CONNECTED  WITH  IT. 

1*976.  7^  ordinary  business  of  the  toilet  is  too  well  known  to  require  that  we  should  go 
Into  all  the  details  respecting  it ;  nor  shall  we  attempt  to  unveil  all  the  profound  myste 
ries  of  the  cosmetic  art,  by  which  almost  miraculous  effects  are  daily  promised,  but 
seldom  performed.    Our  object  is  chiefly  to  point  out  some  circumstances  that  concern 
the  preservation  of  health  or  convenience. 

5977.  The  term  toilet  is  originally  French  {toilette)^  and  is  derived  from  toile,  any  thin 
stuflf.  It  appears  to  have  been  first  applied  to  a  fine  covering  of  linen,  silk,  or  tapestry 
spread  over  a  table  in  a  bed-chamber,  or  dressing-room,  to  place  the  dressing  things 
opon,  snch  as  dressing-boxes,  mirrors,  perfumes,  combs,  pincushions,  brushes,  razors, 
^c.    Several  dressing  or  toilet  tables  are  described  under  **  Furniture,"  Book  V. 

5978.  Dressing-cases  are  so  infinitely  varied,  that  any  description  of  them,  or  even 
enumeration  of  their  varieties,  would  be  an  arduous  task ;  and  they  can  only  be  judged 
of  by  inspection  and  trial,  according  to  the  wants  of  each  individual. 

5979.  One  of  the  chief  objects  of  attraction  in  the  affairs  of  the  toOet  is  the  care  of  the  litiit, 
Che  keeping  of  which  in  a  condition  to  perform  its  important  functions  has  been  shown 
to  be  essential  to  health  by  numerous  medical  writers.  The  principal  means  by  which 
it  is  effected  are  the  use  of  the  bath,  and  frequent  ablution ;  but  as  these  will  be  treated 
ef  at  length  in. Book  XXVI.,  on  **  Health  and  Sickness,"  we  shall  refer  to  that  portion  of 
the  woilc.  We  propose  here  to  give  a  few  hints  respecting  some  subjects  usually  inclu- 
ded under  the  head  of  toilet,  such  as  the  hair,  the  teeth,  the  ear,  the  eyes,  the  fingers 
and  toes,  eosmetics  and  perftimes. 


CHAPTER  I. 

MANAOBMSMT  OF  THB  HAIB. 

5980.  Fine  hair  has  been,  in  all  ages,  considered  as  a  beautiful  ornament,  and  the 
proper  maBagement  of  it  is  well  deserving  of  attention :  as  this  will  be  assisted  some- 
what by  a  knowledge  ef  its  structure  and  mode  of  growth,  we  shall  first  describe  these 
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A981.  E^h  hair  is  a  hcdlow  tube  attached  to  a  raol  or  iiolb,  whidi  givwo  ia  tho 
Tbe  shaft  of  tho  hair  is  of  a  homy  mhorniioe,  bat  tho  holb  v  fanuriied  iritk 
aerreo,  aa  is  oTident  from  tho  paia  wbidlis  felt  ttynHingtho  hair  by  tbo 
tbe  roots  are  polled  oat,  the  hair  doea  aot  grow  agsia.  Alttioagh  the  hair  ia 
it  has  DOTor  beea  eot  it  is  eloeed  at  the  points,  which  are  sharps  as  my  be 
large  baiia  that  ferm  the  whiskers  of  aninMilBf  aad  from  the  hair  of  wbwh 
pencils  are  made,  whieh  becomes  aseleas  if  tho  poiats  are  eat  off.  Then) 
circnlatiOB  of  some  floids  in  hair,  ahhoogh,  fima  its  niaBto  stradare,  this 
ascertained;  hot  it  may  be  iaferred  fiom  tho  rhangs  that  takea  plaee  in  ila 
is  wen  known  that  the  hair  of  the  fanmaa  head  is  ahoost  ahrays  fighter,  and  saawtiaes 
of  a  difibreat  tiat,  ia  childhood  than  it  becomes  afterwaid;  and  aa  eld  a^e  advaaces,.it 
ezperienoea,  in  most  people  who  do  not  beosme  bald,  the  leoiaikable  fhaaigia  ialo  giay. 
Tho  time  at  which  hair  tarns  gray  Taries  lemarkaUy  in  diflerent  penona;  sad  il  is 
frequently  accelerated  by  gieal  anxiety  of  mind,  of  whi(^  singular  instanoaa  hata  bees 
recorded.  The  Uumiaggray  is  very  different  from  felling  c^;  the  letter  appeua  the 
conseqoenoe  of  some  decay  at  tbe  roots,  iriiereaa  they  are  only  the  moat  pumiisiial 
hairs  that  ever  become  gray ;  tbe  strongest  and  daikest  coloored  are  the  mast  liaUe  to 
tbe  change,  and  are  kmger  in  being  shed  than  those  which  have  preserved  their  esloar. 
Hair,  when  gray,  appears  to  be  in  some  degree  transparent,  and  faaa  a  lemaikable 
silvery  or  glistening  appearance. 

The  coloar  of  hair  is  various,  bat  limited  within  certain  boondaries.  It  vaiies 
ftom  very  light  Haxen  to  a  deep  raven  black,  aad  goes  throogh  the  shades  of  yelov 
or  golden,  to  reddish  and  red,  auburn  or  light  brown,  aad  dail  brown,  aad  biadoab 
brown. 

fi983.  The  proper  m/MOffntgnt  efhair  is  very  simpi?.  It  eheuld  be  feepC  as  efeaa  as 
possible,  by  daily  brushing  and  removal  of  the  sonrf  that  forms  apon  the  skin,  and  occa- 
sional washing  with  pare  water,  which  will  have  no  injnrioQs  efihet  on  the  healrb,.  pro- 
viding the  hair  is  not  very  long,  so  as  to  make  diying  it  diflMII.  Tb  aasist  in  drying  it 
thoroughly,  souce  the  brash  in  a  very  little  hair  powder,  and  brash  it  oot  again  ;  after 
that  a  Tittle  good  perfumed  pomatum  may  be  brushed  in ;  too  much  not  only  makes  the 
hair  greasy,  but  injures  it.  There  is  a  natural  oil  secreted  by  the  hair,  wUdi  serves  to 
keep  it  in  good  order ;  sometimes  this  is  defective,  and  the  hair  becomes  diy  and  harsh ; 
it  is  then  proper  to  supply  the  deficiency  by  a  little  pomatum  or  oil,  Tbe  oae  of  these 
gives  to  hair  a  fine  gloss,  jast  in  tbe  same  wary  as  a  mahogany  table  is  made  to  shine 
by  rubbing  it  with  wax,  which  fiUs  ap  aU  the  minute  cavities  witii  a  smooth  aohsiance. 
A  multitude  of  hair  oils  are  soU  by  the  perfumere  noder  specioos  names^  their  compo- 
sitions being  kept  secret ;  and  each  of  them  is  said  to  have  eztraordittaiy  qaalities. 
Most  of  those  which  are  advertised  are  expensive,  and  persons  who  have  tried  theiD 
agree  that  their  pretended  virtues  are  extravagantlv  overrated.  The  oO  of  bekn  is  that 
which  is  best  adfqited  for  the  purpose,  having  no  odour  of  its  own,  and  not  being  liable 
to  become  rancid. 

5983.  The  oil  of  beha  is  used  in  perfumery  as  the  basis  for  receiving  the  fragrant 
scents  of  various  flowers,  which  yield  little  or  no  essential  oil  l^  distilatioQ,  bat  impart 
their  fragrance  to  expressed  oils.  This  oil  is  prepared  ia  Egypt,  Syria,  and  Italy,  fhan 
the  nut  of  GuUandia  monnga.  On  standing  some  time,  it  separates  into  two  parts ;  one 
forms  the  basis  of  the  fragrant  oils,  and  the  other  is  vaUtaUe  for  the  cloek-inaker,  as  it 
does  not  flreeze  in  the  severest  cold.  It  is  merebr  a  very  pore  oil,  and,  whes  a  iitiJe 
perfume  of  some  kind  is  added,  it  forms  the  oOs  which  are  sold  under  tbe  title  of  lanlca 
antiques,  scented  with  orange  flowers,  violets,  jessamine,  rosea,  ber^amot,  citrto,  roee- 
maiy,  lavender,  d&c.  Those  who  wish  to  be  economical  may  substitute  purified  hogs* 
lard,  in  which  a  few  drops  of  some  essence,  such  as  that  of  oergamot,  has  been  added. 
Olive  oil  becomes  rancid,  and  is  improper.  When  hair  is  allowed  to  grow  veiy  ki^ 
without  cutting,  it  is  observed  that  it  splits  at  the  points,  which  ii^ares  ita  growth ;  an 
inch  or  two  should  then  be  cut  ofl:  Curling  is  best  efiected  in  the  usuid  way,  by  paper 
ing.  Using  hot  irons  is  apt  to  injure  the  hair,  and  the  cmrHngflm^  so  eonfident^  ad- 
vertised have  but  a  very  temporary  eflfbct,  aad  are  injurious. 

5984.  M^en  hair  has  become  greasy  from  the  too  free  use  of  oil  or  poaEkatnaa,  it  is 
proper  to  remove  the  unctuous  matter  by  good  brushing.  Ocaeaek>Kifl|y  aoap  ia  reaoiied 
to,  or  even  a  weak  alkaline  lye ;  but  these  must  be  employed  with  caution,  and  anariag- 
\j ;  for  soap  used  too  often  will  change  the  colour  of  the  hair ;  and  as  it  is  a  wefkaown 
fact  that  a  strong  alkaline  lye  will  actually  dissolve  hair  and  wool,  the  incautious  ase  of 
it,  therefore,  must  be  very  liable  to  produce  some  injurious  eflbcts.  A  little  white  soap 
dissolved  in  spirits  of  wine  is  most  effectual,  and  less  ii^orions  than  soap  alone.  After 
this  the  hair  must  be  well  washed  with  water. 

6985.  The  plentiful  growth  and  agreeable  appearance  of  hair  is  usnally  promoted  by 
general  health  and  simple  management ;  and  more  dependance  may  be  placed  oa  them 
than  on  any  arts  which  the  perfumer  may  pretead  to. 

5986.  The  lose  of  hair  vkUh  ooeasions  baldness  is  a  nsnal  elfeol  of  old  ago ;  bet  il 
takes  place  not  onfrequently  at  earlier  periods  of  hfe.    Premature  kaa  of  hair  m  iadaa* 
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Ative  of  some  derangement  of  the  bodily  efstem,  by  whieh  tlie  erdiMvy  foneifon*  of  the 
ekin  are  in  a  defective  state.  The  cause*  of  this  may  he  vuiow^  aad  are  net  easily 
investigated.  It  is  a  fery  common  vesuk  of  acate  fhrera^  aoA  even  of  strong  mental 
excitement.  Thoagh  the  hair  has  begun  to  eome  ofl;  this  efieci  will  sometimes  cease 
with  the  retarn  of  perfect  health ;  and  whatever  can  restore  the  inY>pav  aotioo  of  the 
skin  will  contribute  most  effectually  to  preserve  the  hair.  But  when  baUness  has  ao 
tuaUy  taken  place  for  some  time,  it  may  wall  be  doubted  whether  any  application  can 
reproduce  hair  i^on  the  part  from  which  it  has  disappeared,  partieularly  after  the  person 
has  advanced  to  a  certain  time  of  life.  This  defect  is  almost  peculiar  to  men ;  women 
at  an  advanced  age,  though  their  hair  becomes  white,  are  seldom  affected  with  this  dis- 
ease. When  the  hair  is  observed  begmning  to  eoase  off,  the  defect  is  frequently  owing 
to  a  dryness  of  the  skin  and  soooe  want  of  nourishmeat  at  the  roots ;  in  that  case  a  lit* 
tie  good  pomatum  or  purified  hogs'  lard  may  check  the  evil,  and  prevent  Us  eztendiBg. 

6987.  In  the  daily  papers  are  seen  nnmerooa  advertisements  of  preparations  for  re- 
storing the  hair  which  has  fallen  off;  and  we  are  eonfidoi^y  assured  that,  through  their 
virtues,  thousands  of  persons  who  had  been  bald  are  now  adorned  with  Inznriant  tresses 
It  is  really  amusing  to  observe  how  far  impadence  ean  go,  and  credulity  can  lead  to 
being  duped ;  and  one  would  imagine  that  the  extravagant  style  and  gross  ignorance 
displayed  in  these  puflb  would  be  sufficient  to  expose  them.  The  best  of  these  nos- 
trums, that  is,  those  which  contain  nothing  deleterious,  are  little  more  than  some  of  the 
ordinary  fats  or  oils  we  have  mentioned,  celonred  and  perfumed,  and  which  any  per- 
sons may  prepare  for  themselves  at  one  twentieth  of  what  they  cost  in  the  shops,  to 
say  notliing  of  the  latter  being  totally  useless  as  to  the  purpose  for  which  they  are  rec- 
ommended. 

59d8.  Although  there  is  a  very  general  idea  that  the  Iht  of  the  bear,  or  bear's  grease, 
promotes  the  growth  of  bait  more  than  any  other  material,  in  eomtequence  of  tlie  ex- 
travagant pufis  by  which  its  sale  is  announced,  yet  it  is,  im  fact,  momofe  efleaeious  than 
common  pomatum,  whieh  it  much  resembles.  Indeed,  it  is  more  than  pvobable  that  the 
greatest  part  of  that  which  is  sold  for  bear*e  grease  never  eame  from  that  animal.  Real 
bear's  grease  has  a  very  disagreeable  smell ;  and  this  is  imitated,  it  is  said,  by  using 
the  fat  of  an  old  goat,  or  laneid  hog*s  lard.  The  least  evtt  is,  that  the  weak  and  cred- 
ulous will  throw  away  their  money ;  but  there  is  the  greater  danger  that  they  may  be 
seriously  injured  by  compounds  made  up  by  persons  ^orant  of  the  nature  of  the  ingre- 
dients they  put  together,  and  totally  unfit  to  be  trusted  v^ea  health  is  so  much  con- 
cerned. Among  the  substances  said  to  make  hair  grow,  we  find  also  enumerated  bees 
burned  and  poonded  in  oil  of  roses,  decoction  of  box-wood,  juice  of  cresses,  onions, 
nettles,  and  sage  *,  oil  of  chamomile  and  of  Pahna  Christi,  fox  and  goose  grease,  burned 
butter,  honey  water,  ashes  of  rats,  moles,  hedgehogs,  dtc. !  the  efficacy  of  which  wc 
may  be  permitted  to  consider  as  extremely  problematical. 

Among  the  advertisements  we  have  alhided  to  are  sometimes  the  most  absurd  names, 
as  oti  0/  /«&;,  talc  being  a  substance  from  which  no  oil  whatever  can  be  extracted. 
Blistering  ike  baU  part  has  been  lately  announced  as  a  sure  method  of  making  hair  grow 
upon  it ;  but  until  this  has  been  confirmed  by  competent  medical  practitioners,  we  would 
not  advise  any  oae  to  make  the  experiment. 

5989.  For  difcing  tke  hair  various  nostrums  are  sold.  In  most  of  these  the  composi- 
tion is  kept  secret,  and  therefore  they  are  not  safe  to  use ;  but  the  basis  of  the  black 
dyes  formerly  employed  consisted  of  nitrate  of  sUtert  or  lunar  caustic,  which,  although 
it  does  turn  the  hair  blaek,  is  at  the  same  time  injurious  to  it  if  used  frequently,  and, 
besides  which,  stains  also  the  skin  and  the  fingera.  A  dye  is  now  used  which  is  said 
to  be  free  from  these  defects :  it  Is  composed  of  litharge,  or  vitrified  oxyde  of  lead,  with 
lime  well  powdered  in  a  mortar,  and  mixed  in  water  in  the  proportion  of  85  parts  by 
weight  of  the  former  to  15  parts  of  the  latter.  The  manner  of  using  it  is  the  following : 
After  the  hair  has  been  washed  with  warm  water  and  soap  to  free  it  from  grease,  and 
afterward  dried,  it  is  to  be  wen  covered  over  with  this  mixture,  of  the  consistence  of 
cream,  beginning  with  the  roots.  Four  fohSs  of  soft  brown  paper  are  then  to  be  placed 
over  the  whole,  and  seeared  by  an  oil-skin  cap.  The  hair  must  remain  in  this  condition 
from  three  to  six  or  eight  hours,  according  to  the  depth  of  shade  required,  and  the  cap 
may  then  be  removed.  8ome  of  the  dye  win  fall  out,  and  the  test  must  be  combed  and 
brushed  out  when  the  hair  is  dry.  Washing  the  hair  with  water  should  be  avoided  for 
three  or  four  dajrs,  as  that  renders  it  brittle  and  irritates  the  skin ;  otherwise  this  dye 
does  not  injure  the  hair.  But  the  safest  mode  is  to  porohase  the  dye  of  some  chemist 
on  whom  dependaaoe  eaa  be  placed,  as  Mr.  Garden,  of  Oxford-street,  London.  It  is  to 
be  observed  that,  as  the  hair  grows,  the  parts  next  the  roots  will  be  undyed ;  but,  from 
the  osoal  mode  of  wearing  the  hair,  this  is  not  seen  immediately ;  but  the  dyeing,  on 
this  account,  requires  renewal  every  two  or  three  months. 

Powdered  crude  euUimony  (solphuret  of  antimony)  is  employed  by  women  in  the  East 
to  stain  their  eyebrows  black.  The  Persians  are  said  to  be  very  skilful  in  dyeing  their 
hair  a  glossy  black,  and  frequently  practise  it.  A  black-lead  pencU  is  also  often  employed 
to  colour  the  eyebrows ,  but  this  comes  off  by  washing. 
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6990.  DeftUtcrisi  art  nhtUmcea  for  removing  twperfinaat  htar ;  bat  they  are  moi^ 
amafe  to  use,  the  geii«!al  basifi  of  them  being  either  yellow  orphnent,  which  is  a  prep- 
aration of  anenio,  or  eanstic  alkalies,  and  solpbate  of  barytes ;  all  of  which,  in  remoTzag 
the  hairs,  ittjore  the  skin,  and  their  absorption  may  be  dangerous.  Tlie  Orieniai  rusmm 
is  one  of  the  most  celebrated  of  these :  it  is  composed  of  two  oances  of  qnicklime,  half 
an  oanoe  of  orpiment,  and  strong  alkaline  ly^,  of  coarse  extremely  eanstic.  It  is  some- 
times tempered  by  the  addition  of  a  little  starch  or  soft  soap,  so  as  to  form  a  pomade 
By  its  nse  the  hair  is  removed  in  a  few  minntes ;  but  we  cannot  recommend  it.  Phi^ 
ing  out  the  hair  by  the  roots,  though  more  painful,  is  less  dangerous. 

6991.  Folic  hair  is  well  known,  and  is  asefai.  It  is  made  ap  of  every  shade  and  qoal 
ity.  Hair  which  does  not  curl  or  hackle  naturally  is  brought  to  this  state  by  art,  in  the 
following  manner :  After  having  picked  and  sorted  the  hair,  And  disposed  it  in  paicels, 
according  to  its  lengths,  they  roll  these  up  and  tie  them  tight  down  apon  little  qpliodn- 
cal  instruments  called  pipes,  of  wood  or  earthen-ware ;  in  this  state  they  are  put  into  a 
pot  with  water,  over  a  fire,  to  boil  for  two  hours.  When  taken  out,  they  are  dried  and 
enclosed  in  brown  paper,  and  baked  in  an  oven. 

6992.  Hair  vowder,  at  one  time  aniversally  worn,  is  now  scarcely  nsed,  except  for 
occasionally  aryiikg  or  cleaning  the  hair,  and  similar  purposes.  It  is  merely  wheat 
starch  powdered  very  fine.    It  was  formerly  made  of  various  colours,  and  periumed 
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THB  TKBTH. 

6993.  Without  going  into  the  descriptioa  of  the  anatomical  stracture  of  the  teeth,  we 
may  observe  that  they  are  composed  of  an  internal  part  of  ione,  and  an  external  ooating 
of  a  harder  substance,  called  auimel,  which  consists  of  phosphate  and  a  little  carbonate 
of  lime,  in  a  veiy  dense  form,  without  any  gelatin.  Each  tooth  has  a  root  or  tatag,  an 
arteiy,  a  vein,  and  a  nerve ;  and  it  is  the  exposure  of  the  latter  to  the  air  that  frequently 
causes  the  toothache,  when  this  is  owing  to  what  is  termed  a  boUow  tooth ;  in  other 
words,  when  part  of  the  substance  of  the  tooth  has  been  destroyed  by  caries. 

Teeth  are  of  three  kinds :  front  teeth,  or  incisors,  for  cutting  the  food  ,*  eye  teeth,  for 
tearing ;  and  molar,  or  double  teeth,  for  masticating  or  grinding.  When  the  teeth  decay 
and  are  lost,  the  digestion  sufiTers  from  the  deficient  mastication  of  ov  food ;  heoce 
health,  as  well  as  comfort^  depends  much  upon  their  preservation.  When  any  are  kmt^ 
it  is  advisable  to  have  them  replaced  by  artificial  ones,  which,  if  done  well,  will  serve 
the  purpose  of  mastication.  If  the  caries  is  discovered  at  aoy  time  by  observing  a 
small  hole  in  one  of  the  teeth,  it  may  be  filled  up  or  plugged,  which  generally  prevenis 
the  decay  from  spreading  farther.  'Qie  good  ^lour  of  the  teeth  gives  an  idea,  not  only 
of  good  health,  but  of  a  proper  attention  to  cleanliness  and  good  halnta.  They  should  hie 
washed  every  morning  and  evening ;  bat  merely  washing  the  moolh  with  water  ie  not 
suflicient ;  it  is  necessary  to  use  a  brush,  with  or  without  tooth-powder. 

If  the  teeth  are  neglected,  they  are  apt  to  be  covered  partially  by  an  incrostation  of  a 
hard,  stony  substance,  called  tartar,  which  tends  to  destroy  them  by  injuring  the  goms. 
The  formation  of  this  substance  is  prevented  by  freqaent  cleaning  and  brushing:  if  it 
has  taken  place,  it  should  be  removed  by  the  dentist,  and  not  by  aeids,  as  some  iraprofK 
eriy  recommend.  Too  frequent  brashiog,  also,  with  rough  tooth-powder  wiD  wear  off 
the  enamel,  and  produce  the  evil  it  was  intended  to  avoid.  Some  receipts  for  proper 
tooth-powders  will  be  given.  Many  of  those  advertised  for  sale  are  pernicious,  as  wdl 
as  the  tinctures. 

6994.  Safe  tooth-fowdere  may  he  had  of  respectable  dentists ;  but  the  fi^owing  is 
recommended  by  Mr.  Brande :  "Finely  powdered  charcoal  fonns  an  excellent  powder; 
it  cleans  the  mouth  mechanically  and.cliemically ;  but  as  alone  it  is  dosty,  and  not  eaaflf 
miscible  with  water,  it  may,  for  this  purpose,  be  mixed  with  an  equal  weight  of  primed 
chalk ;  and,  if  requisite,  scented  with  a  drop  or  two  of  oil  of  cloves."  Another  tooth- 
powder  consists  of  prepared  chalk,  with  a  little  Peruvian  bark,  bole  ammoniac,  cream  of 
tartar,  and  orris  root ;  or  charcoal  made  of  burned  bread  pounded  and  aifted,  a  little  salt, 
and  orris  root.  It  is  to  be  observed  that  the  cream  of  tartar  is  hurtful,  owing  to  the  ex 
cess  of  its  acid. 

6996.  The  Breath, — ^When  this  is  of  an  unpleasant  kind,  the  eaose  gmerally  lies  in  the 
lungs  or  the  teeth-  The  treatment  of  the  former  does  not  come  within  cor  limits ;  it 
is  only  for  us  to  say  that  health  must  be  sought  for ;  no  specific  remedy  will  be  of  any 
avail  as  a  permanent  cure.  When  it  is  owing  to  the  teeth,  what  we  have  already  said 
may  be  sufiicient  For  other  details  respecting  the  teeth,  the  reader  is  referred  to  Booh 
TXYI.,  on  "  Health  and  Sickness." 
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CHAPTER  III. 

THE  KAB. 

6996.  This  is  a  delicate  organ,  and  must  be  treated  with  great  caDtion.  Almost  the 
only  thing  that  is  safe  is  to  wash  it  daily,  externally  and  internally,  with  simple  water 
as  far  as  a  towel  with  the  finger  can  reach.  The  practice  of  using  ear-pickers  is  scarcely 
safe,  and  has  been  known  to  produce  deafness  by  injuring  the  ear.  In  case  of  incipient 
deafness  of  some  duration,  an  experienced  surgeon  should  be  consulted :  some  of  those 
persons  who  assume  the  title  of  aurists  are  not  to  be  depended  upon. 


CHAPTER  IV. 

THB   EYB8. 

6997.  Every  one  must  be  aware  of  the  value  of  preserving  these  unimpaired  as  long 
as  possible,  and  also  of  knowing  what  remedy  to  apply  when  they,  become  defective. 
For  weak  sight  at  an  early  age,  being  usually  dependant  on  the  state  of  health,  a  skUful 
physician  is  the  best  adviser ;  but  tlwre  are  defects  of  vision  which  can,  fortunately,  be 
corrected  by  spectacles,  and  it  is  the  choice  of  these  we  wish  to  explain. 

6998.  As  old  age  draws  on,  every  one  finds  a  difficulty  in  reading  a  book  held  at  the 
usual  distance,  and  feels  the  necessity  of  holding  it  farther  off  to  see  distinctly ;  this 
evil  increases  until  distinct  vision  cannot  be  had  but  at  a  much  greater  distance,  and,  at 
last,  this  distance  becomes  so  great  that  the  apparent  size  of  the  letters  is  too  much  di- 
minished to  discern  them.  This  defect,  the  natural  consequence  of  old  age,  is  owing  to 
the  convexity  of  the  eye  having  diminished  ;  and  it  is'to  be  remedied  by  using  spectacSea; 
the  glasses  of  which  are  what  are  termed  by  opticians  double  convex,  of  which  a  and  b,  fig, 
790,  are  sections,  showing  that  they  are  ground  thicker  in  the  middle  than      ^^  ^g^ 

at  the  edges.  When  the  defect  is  first  perceived,  glasses  with  a  slight  de- 
gree  of  convexity  will  do,  as  a,  which  opticians  call  the  firet  tight ;  but 
after  a  few  years,  the  eyes  becoming  still  flatter,  glasses  more  convex,  as 
b,  are  necessary  to  enable  one  to  see  to  read  distinctly  at  the  usual  dis- 
tance ;  and  on  eveiy  increase  of  a  few  years  it  will  be  required  to  have  

them  more  and  more  convex,  or  what  are  termed  older  sight.  The  more  ale 
convex  the  glasses,  the  more  they  magnify,  or  the  larger  they  make  objects  at  the  same 
distance  appear.  In  general,  when  the  eye  is  perfect,  six  or  eight  inches  are  the  usual 
distance  at  which  we  hold  small  objects  to  view  them,  such  as  a  book ;  but  this  distance 
is  not  exactly  the  same  for  all  persons.  To  choose  spectacles  when  the  eyes  are  get- 
ting old,  begin  by  trying  glasses  that  magnify  least,  or  what  is  called  the  yovngest  si^t ; 
if  these  enable  one  to  read  at  the  usual  distance,  they  are  the  kind  to  be  employed ;  but 
if  vision  is  still  indistinct,  try  a  higher  magnifying  power,  and  so  on  until  the  proper  spec- 
tacles are  found ;  but  be  careful  not  to  use  a  higher  magnifying  power  than  is  reaHy 
necessary,  otherwise  the  evil  of  age  will  be  brooglit  on  prematurely. 

6999.  Persons  are  said  to  be  hong-sighted  when  the  defect  is  owing  to  the  too  great  flat- 
nesa  of  the  eye,  which  is  occasionally,  but  rarely,  natural,  as  well  as  produced  by  age ; 
Uie  defect  relates  only  to  near  objects,  for  they  generally  see  objects  at  a  distance  as  well 
as  ever.  It  is  proper  to  begin  to  use  spectacles  as  soon  as  the  eyes  are  discovered  to  be 
defective  throogh  age,  and  some  injure  their  sight  by  avoiding  to  use  glasses  longer  than 
is  prudent.    The  first  sight,  or  lowest  magnifiers,  are  often  called  preservers. 

Short-sighted  persons  are  those  whose  eyes  are  naturally  too  convex,  a  defect  which 
has  existed  from  their  childhood.  The  consequence  of  this  defect  is,  that  objects  at  a 
distance  cannot  be  perceived  distinctly,  although  they  see  near  objects  perfeetly  well, 
and,  indeed,  better  thim  other  persons;  for  eyes  of  this  kind  are,  in  fact,  of  themselves 
magnifiers ;  but  so  deficient  is  their  sight  with  respect  to  distant  objects,  that  some- 
times they  can  scarcely  discern  any  thing  clearly  across  a  street,  and  some  have  been 
known  never  to  have  observed  the  horizon  until  they  saw  it  through  glasses.  As  we 
have  observed  that  adl  eyes  get  naturally  fiatter  by  age,  time  will  correct  this  defect, 
wholly  or  in  part,  by  rendering  the  eyes  less  convex ;  but,  in  the  mean  time,  to  do  the 
same  by  means  of  spectacles,  their  lenses  must  be  ground  very  differently  from  magni- 
fiers :  they  must  be  eoneaoe  glasses,  ground  thinner  in  the  middle  than  at  the  edges,  as 
at  e,  and  such  glasses  diminish  objects  instead  of  magnifying  them.  Short-sighted  per- 
sons require  these  glasses  most  out  of  doors,  for,  without  them,  they  can  scarcely  rec- 
ognise tiieir  finends.  Ordinaiy  spectacles  with  two  glasses  are  by  much  the  most  con- 
Tenient  and  best  for  the  eyes,  whether  convex  or  concave ;  but  single  lenses  ci  eifheK 
kind  are  oocasionally  nseftil,  as  they  may  be  worn  fastened  to  a  riband,  and  may  often  be 
Qsed  more  expeditiously  than  spectacles  that  require  to  be  kept  in  a  case ;  but  the  habit 
of  using  tbem  in  reading  is  said  to  injure  the  sight.  Common  cheap  spectacles  some- 
times appear  to  answer  as  well  as  those  which  cost  three  or  four  times  the  monef   but 
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very  cheap  glasses  are  not  to  be  depended  upon :  they  are  sometimes  ground  iiregelaiiy 
and  impeifectly,  and  then  they  injure  the  eyes.  It  is  better,  therefore,  to  have  speeta- 
cles  from  a  respectable  optician,  who  has  a  character  to  maintain.  Spe<^cles  havii^ 
lenses  called  ^66^,  made  of  rock  crystal,  are  not  liable  to  be  scratched  like  glass ;  bot 
they  are  not  m  any  degree  better  than  those  of  glass  for  vision ;  and,  if  care  be  taken 
Af  the  latter,  they  do  just  as  well. 


CHAPTER  V. 

HAND!  AND  PIST. 

SOOO.  So  much  care  is  now  bestowed  upon  the  hands  by  some  persons,  that  it  would 
seem  as  if  it  was  not  supposed  they  were  made  to  be  used ;  nevertheless,  it  is  «MMwri«i 
in  good  society  to  have  them  in  the  proper  condition.  Wben  any  sort  of  work  is  to  be 
done  that  will  injure  them,  it  is  best  to  wear  gloves.  Farther  than  that,  and  washiqg 
them  frequently  with  soap  and  water,  and  a  soft  brush,  much  attention  is,  perhaps,  not 
requisite.  When  they  are  chapped  in  winter,  they  may  be  covered  with  oae  of  the 
pastes  mentioned  among  the  receipts  for  pomades,  and  ooM  cream  ia  often  an  agreeable 
remedy.  The  nails  require  partirntlar  ears,  otherwise  they  ate  apt  te  beooms  eoane 
and  split.  The  skin  at  the  root  is  disposed  to  grow  too  fiir  down,  and  when  it  doss 
it  should  be  renMved.  Nails,  when  in  their  best  state,  have  so  much  transparency  thai 
the  colour  of  the  iesh  beaeath  Is  seen  throogh,  and  they  have  a  iae  pofish.  Nolhoig 
is  more  unseemly  than  not  to  clean  out  below  the  naaki  regulaxiy  every  mormag,  and 
tiiey  should  be  kept  properly  pared,  neither  too  long  ner  too  short 

The  feet  require  equal  care.  They  should  be  frequently  washed,  nod,  above  all 
things,  tight  shoes  should  be  avoided,  if  it  be  wished  to  keep  away  corns.  When  these 
or  chilblains  occur,  the  directiooe  should  be  followed  that  are  given  in  Book  ZXVI. 
The  toe  nails  are  best  out  with  scissors  or  nail-nippers :  in  paring  them  with  a  peokDilb 
elderly  persons  are  apt  to  wound  the  flesh,  which  to  them  is  souaetiiBes  dangeraos,  the 
circulation  in  the  extremities  being  so  feeble  that  mortification  ie  oeeask>naOy  the  eon- 
sequence  of  a  slight  woond. 


CHAPTER  VI. 

SHAVING. 

6001.  Various  have  been,  and  stUl  are,  the  customs  respeotuf  aU  Uari  among  difier* 
ent  nations.  Ancient  writers  have  nuide  honourable  mention  of  the  fine  bcwda  of 
antiquity.  Homer  describes  the  white  and  fk>wing  beards  of  Nestor  and  of  Priam,  and 
Strabo  rdates  that  the  gymnosophists  of  India  were  solicitous  to  mi^Ke  the  length  of 
their  beuds  an  object  of  popular  veneration.  The  Romans  did  not  begin  to  shave  tiB 
the  year  of  Rome  464,  when  a  number  of  barbers  were  brou|^t  into  Italy.  The  custom, 
however,  never  became  uinversal,  and  we  find  some  of  the  Komaa  emperors  with,  and 
others  without,  this  ornament.  The  ancient  Germans  and  Franks  generally  wore  on^f 
muetaohes ;  but  the  Normans  had  a  great  aversion  to  any  part  of  the  beard,  and 
William  the  Conqueror  found  some  difficulty  in  compelling  the  English  to  follow  their 
example  in  removing  the  whole  of  the  beard.  In  the  fourteenth  eentmy  beanis  were 
again  in  fashion ;  but  towards  the  close  of  the  sixteenth  they  were  redoced  to  nme- 
taehes,  and,  by  degrees,  afterward  shaving  the  whole  face  became  geneiiL  The 
Russians  were  long  extremely  tenadious  of  their  beards,  and  among  the  Turks  fl  ia 
considered  infamous  to  have  it  cut  off.  The  Jews  wear  a  beard  on  the  diin,  but  not  on 
the  upper  lip ;  and  they,  as  well  as  the  Turks,  have  been  in  the  habit  of  anointittg  and 
perfuming  it  Notwithstanding,  however,  the  great  fondness  for,  and  reapect  veiy 
generally  paid  to,  the  beard,  there  are  certainly  numerous  ineonvenienees  in  this  mals 
^  appendage,  and  modem  cleanliness  had  banished  it  from  the  Britinh  Islands,  theeflb  it 
seems  inclined  to  reappear  among  us. 

600S.  Every  one  knows  how  desiraUe  it  is  to  shave  with  comfort,  and,  to  de  thii^ 
proper  apparatus  is  essential.  Previously  to  the  operation  of  using  the  raaor,  the 
should  be  washed  with  Upii^  not  warm,  water,  and  a  good  lather  laid  on  with  a 
brush ;  some  prefer  cold  water.  The  soap  is  to  be  rubbed  to  a  lather  ia  a  soap-dlahp  m 
shaving-box ;  others  prefer  first  wetting  the  beard,  and  rubbing  the  cake  of  soap  on  ifai 
face,  and  making  the  lather  with  the  brush  on  the  skin,  which  is  the  meet  eflbctasi  wagy 
when  the  beard  is  very  strong.  Instead  of  soap  some  use  Mhmmg  jmsCsi  which  wblj  be 
made  by  mehing  together  one  drachm  each  of  ahnond  oil*  while  wax,  and  spemaBeli; 
teat  them  »p  with  rose  water  and  a  square  of  Windsor  soap.  A  hquajm-  shmwit^ 
be  made  1^  dtesolving  eight  ounces  of  Castile  soap  in  a  pint  ef  spirita  or  wine. 

After  the  operation  the  fiioe  ought  to  be  washed  with  cM  water,  aad  the  saM 
dry  either  with  a  doth  or  piece  of  wash  leather:  it  Is  asatfy  dipped  Into  liol  ^liatai 
prior  to  aoiag  it ;  a  praetiee,  however,  not  ^ways  necessaiy. 
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6003.  A  good  pair  or  sei  of  razors  is  essential,  and  tlie  safest  method  is  to  procure  them 
'  of  a  respectable  cutler ;  not  but  that  many  common  and  cheap  raiora  tarn  out  very  i^ood, 

for  the  value  of  the  material  is  little,  and  the  steel  made  in  the  way  of  ordinary  manu 
lacture  sometimes  happens  to  be  of  veiy  good  quality,  but  this  is  an  uncertainty. 

6004.  A  kun  edge  may  he  kept  on  the  razor  for  sane  time  hy  the  use  ef  the  strop,  and 
some  recommend  stropping  it  every  time  after  it  has  been  use,  and  be&re  it  is  put  by. 
The  reddish  material  with  which  one  side  of  raaor  strops  are  covered  is  a  preparatiop 
called  crocus  martis,  an  oxyde  of  iron,  noade  into  a  paste  with  hogs'  lard  or  spemtaoetl 
ointment ;  the  other  side  of  the  strop- is  covered  with  fine  black-lead  and  lard.  TheiB 
is  some  art  in  stropping  a  razor  well ;  if  done  badly,  the  edge  is  apt  to  be  rounded.  It  is 
convenient  to  keep  some  of  the  paste  in  a  box,  and  to  putoocasionaUy  a  little  upon  the 
strop  by  spreading  it  with  a  knife  before  the  fire.  A  cylindrical  strop  has  lately  come 
into  use,  and  appears  to  be  an  improTement,  as  there  are  no  edges.  Tbere  is  also  a 
proper  mode  of  using  the  razor,  which  is  not  intended  to  out  as  a  direct  cutting  instr»* 
ment  by  a  movement  similar  to  scraping,  but  by  the  same  movement  as  a  mower  uses 
in  cutting  hay  with  the  scythe. 

6005.  Setting  a  razor,  or  giving  it  a  keen  edge,  after  having  been  dolled  by  use,  and 
when  the  strop  is  found  insufficient,  is  generally  performed  on  a  stone  callod  a  h»ne ;  bat 
the  exquisite  edge  given  by  cutlers  can  rarely  be  produced  by  Utoae  persons  who  are  not 
in  the  habit  of  setting,  fhim  a  want  of  skill  and  sleight  of  hand,  which  long  and  constant 
practice  only  can  give  in  perfection.  Various  contrivances  have  been  made  to  assist 
the  inexperienced  operator. 

0006.  A  AoM  hat  hetm  immtid  h/  Mr.  Fsyrer,  tf  PtntumUUy  which  j»  of  a  notd  kind.  It  aomifls  of  s.  pbt« 
or  brass  aboat  aa  meh  wide,  an  whioh  w  put  oil  and  some  fina  powder  of  oil-atone,  or  of  water  of  ATiatooe. 
The  hone  is  swung  on  pirots,  in  omiseqnence  of  which  the  snrftice  always  apnlies  itself  evenly  along  the  edge 
of  ti&o  Taaor,  in  wutever  diieetioa  the  pressure  of  the  band  is  made  that  holu  the  tool. 

6007.  The  following  cminsane*  for  akmrjfomng  nuort  is.  given  in  the  lenmal  of  the  Mjonl  InstitnUan  by  Mr 
Knight,  president  of  the  Horticnltaral  Society :  "  The  instrument  coasisu  of  a  orylindncal  bar  of  cast  steal, 
three  incnes  long  without  its  handle,  and  about  one  third  of  an  mch  in  diameter.  It  is  rendered  as  smooth  as 
it  can  readily  be  mado  with  aand,  or,  more  properly,'  glaae  paper,  applied  longitudinally,  and  it  is  then  made 
perfectly  hard.  Before  it  is  used,  it  must  be  well  cleaned,  but  not  bhghily  polished,  ud  its  surface  must  be 
smeared  over  with  a  mixture  of  oil  and  the  charooal  of  wheat  straw,  wbirh  necessarily  contains  nwch  siliceous 
earth  in  a  very  finely-reduced  state.  In  setting  a  nusor  (observes  Mr.  K.},  it  is  my  practioe  to  bring  ite  edge 
(which  must  not  have  been  previously  rounded  by  the  operation  of  a  strop)  into  contact  with  the  surmee  of  the 
bar  at  a  greater  or  less,  but  always  at  a  very  acute,  angle,  by  raising  the  back  of  the  raior  metre  or  leas,  pav 
poitioaate  to  the  strength  which  I  wish  to  give  to  tho  edge  ;  and  I  move  the  raxor  in  a  suooession  of  small  cir- 
cles from  heel  to  point,  and  back  again,  without  any  more  pressure  than  the  weight  of  the  blade  gives.  tiU  my 
object  is  attained.  If  the  razor  has  been  properly  ground  aiul  prepared,  a  very  fins  edge  win  be  given  in  a  few 
seconds ;  and  it  may  be  renewed  again,  during  a  very  long  perioa,  wholly  "by  the  saone  means.  I  have  had  the 
same  raaor,  by  way  of  ezj^riment,  in  constant  use  during  more  than  two  years  mm!  a  half,  and  no  visible  por 
tion  of  its  metal  has  within  that  period  been  worn  awsry,  though  the  edge  has  nmained  as  fine  as  I  conceive 
possible,  and  I  have  never  at  any  one  time  spent  a  quarter  of  a  minute  in  setting  it.  The  excessive  smoothness 
of  the  edge  of  raxors  thus  set  led  me  to  fear  that  it  would  be  indolent,  oomparaliv^  with  the  serrated  edge 

Siven  ^  tbe  strop ;  bat  this  has  not  in  any  degree  occurred,  and  theivfore  I  cmioetvo  it  to  be  of  a  kind  admira^ 
ly  adapted  for  surgical  purposes,  particularly  m  any  degne  of  strength  may  be  given  with  great  precision. 
Before  using  a  raxor  after  it  nas  been  set,  I  simpjy  clean  it  on  the  palm  of  my  hand,  and  warm  it  by  dipping 
It  into  salt  water;  but  I  think  the  instrament  recommended  operates  best  when  the  temperature  of  Che  blade 
has  been  previously  raised  by  the  aid  of  warm  water."  The  handles  of  the  best  xanm  are  made  of  ivory.  The 
greatest  number  os  oommon  raxors  have  their  handles  ef  hem,  dyed  black  and  pnend ;  others  an  mottled,  to 
imitate  tortoiae-ahell. 


CHAPTER  Vir. 

80AF8   FOR  THX    BKIIff. 

6008.  For  the  general  theory  of  the  action  of  soap,  and  of  the  mannfitcture  of  the 
conmion  kinds,  we  refer  the  reader  to  Book  XXII.,  on  "  The  Laundry.*'  But  it  will  be 
necessary  here,  in  describing  those  kinds  that  are  used  for  eleansing  tbe  skin,  to  point 
out  the  way  in  which  that  effect  is  produced ;  and  for  this  purpose  we  cannot  avoid 
repeating  some  facts  that  we  have  already  mentioned.  The  union  of  alkali  and  oil 
forms  soap ;  and  though  oil  is  not  soluble  in,  or  miscible  with,  water,  soap  is  perfectly  so 
The  skin  is  covered  with  an  infinity  of  very  minute  pores,  through  which  exudes  con 
stantly  a  perspirable  matter,  partly  of  an  oily  nature,  and  which  keeps  it  in  a  soft  state. 
To  this  matter  the  dusty  particles  with  which  we  are  constantly  ooming  in  contact 
adhere,  and  fill  up  the  pores  of  the  skin,  or  cover  it  partly  wiUi  a  coat  of  dirt.  To 
remove  this  oily  or  greasy  matter,  we  require  only  to  add  to  it  alkali,  which  would  form 
a  soap ;  and  as  we  stated  soap  to  be  soluble,  this  newly-forraed  soap  on  the  skin  might 
be  easily  removed  with  the  dirt  adhering  to  it  by  washin|r  with  water  alone.  But  alka.. 
by  itself,  such  as  pearlash  or  soda,  would,  by  its  causticity,  injure  the  texture  of  the 
skin,  and,  if  employed  frequently^  would  produce  disease,  such  as  red  excoriations 
blotches,  and  eruptions.  But  in  common  soap  the  greater  part  of  the  alkali  is  alre8d> 
oombined  with  oil,  and  therefore  the  only  portion  of  it  that  can  act  upon  the  skin  in  the 
way  we  have  described  is  that  whioh  the  soap  may  possess  more  than  is  sufiicient  to 
neutralize  the  oil  in  it.  From  this  it  is  evident  that  the  more  alkali  soap  has  the  strongai 
it  will  be,  or  the  more  detergent,  but  then,  also,  it  will  be  the  most  apt  to  injure  the  akui 
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It  is  of  some  importance,  therefore,  with  a  view  to  keep  the  hands  in  good  orJer,  that 
the  proper  sort  of  soap  ahould  be  used.  The  hands  of  some  persons  are  apt  to  be  tor 
diy,  and  require  softening  by  the  use  of  ointments  or  pastes,  while  others  have  theii 
hands  too  moist.  For  these  it  is  requisite  to  use  soaps  of  different  qo^ties.  For  the 
toilet  soaps,  some  perfume  is  generally  added ;  they  are  alto  frequently  coloured  ii: 
▼arions  ways. 

6009.  T*ke  most  beautiful  soap  is  the  fine  white  soap  prepared  from  olive  ofl  and  soda 
extracted  from  the  best  barilla,  which  is  manufactured  largely  in  the  countries  where 
the  olive  grows,  particularly  the  south  of  France,  for  which  Marseilles  is  the  mosi 
celebrated ;  also  some  parts  of  Italy  and  Tripoli.  This  soap  is  sometimes  anificiallj 
marbled,  or  streaked  with  red  and  blue  veins ;  and  the  marbled  soap  is  harder  than  the 
white,  requiring  to  be  drier  to  take  the  marbling. 

6010.  Windsor  soap  is  the  kind  most  generally  used  by  men  for  the  toflet.  The  best 
is  made  of  one  part  olive  oil  to  every  nine  parts  tallow,  and  the  more  common  of  taBow 
only ;  these  are  united  to  barilla,  and  scented  by  oil  of  caraway,  oO  of  anise,  or  aoime 
other  perfume.    It  is  made  white  and  brown. 

Curd  soap  consists,  according  to  Dr.  Ure's  analysis,  of  63  parts  fat,  6  soda,  and  4S 
water,  in  100  parts ;  nine  tenths  of  the  fat  is  tallow. 

6011.  An  almost  infinite  variety  of  soaps  have  been  made  by  perfumers,  every  one 
recommending  his  own ;  but  the  basis  of  them  all  is  good  soap  of  the  ordinaiy  kinds, 
either  soft  or  hard,  which  they  remelt  and  mix  with  various  perfumes.  The  soaps  are 
reduced  to  thin  shavings,  and  these  are.  put  into  a  copper  pan  in  a  water-bath.  If  the 
soaps  are  new,  they  wSl  melt  on  the  application  of  heat ;  but  if  they  are  old,  a  little  wa- 
ter is  added.  When  the  fusion  is  complete,  some  perfume,  and,  if  required,  some  col- 
our, is  added,  and  the  soap  is  poured  into  moulds.  Formerly  many  foreign  soaps  were 
imported,  and  many  counterfeit  soaps  were  sold  under  their  names,  as  Joppa  soap, 
Smyrna,  Jerusalem,  Genoa,  Venice,  Marseilles,  GraUipoli  soaps.  At  present  these  have 
mostly  given  way  to  our  English  soaps.  The  following  is  the  composition  of  some  of 
the  perfumed  soaps : 

Cinnamon  Soajp. — 30  pounds  of  good  tallow  soap,  20  ditto  of  palm  oil  soap ;  perfumed 
with  7  ounces  or  essence  of  cinnamon,  li  ditto  of  sassafras,  1^  ditto  bei|raniot ;  colour, 
1  pound  yellow  ochre. 

Orange-flower  Soap. — 30  pounds  good  tallow  soap,  20  ditto  palm  oil  soap ;  perfumed 
with  7i  ounces  essence  of  Portugal,  7^  ditto  amber ;  colour,  9}  ounces  of  some  yeUow 
green  pigment  and  red-lead. 

Musk  Soap. — 30  pounds  good  tallow  soap,  20  ditto  palm  oil  soap ;  perfumed  with  4^ 
ounces  powder  of  cloves,  pale  roses,  gilliflower,  essence  of  bergamot,  and  essence  of 
musk,  each  3^  ounces ;  colour,  Spanish  brown. 

Bitter  Almond  Soap. — 60  pounds  of  best  white  soap,  10  ounces  essence  of  bitter  al* 
monds. 

Soap  it  la  Rose. — 30  pounds  olive  oil  soap,  20  of  good  tallow  soap ;  perfumed  with  3 
ounces  essence  of  roses,  1  ditto  cloves,  1  ditto  cinnamon,  2^  ditto  bergamou 

Soap  au  Bouquet. — 80  pOUnds  good  tallow  soap ;  perfumed  with  4  ounces  bergamot,  1 
ounce  each  of  oil  of  cloves,  sassafras,  thyme,  and  neroli ;  colour,  brown  ochre. 

Naples  soap  is  a  strong  soft  soap,  scented ;  it  comes  to  us  in  pots. 

The  best  CastiU  soap  comes  from  Spain,  and  sometimes  it  is  imported  from  Marseilles. 
It  is  used  medicinally ;  but  a  great  deal  is  made  in  this  country  by  pouring  the  best 
white  soap  into  moulds,  and  giving  the  marbled  appearance  by  some  solution  of  sulphate 
of  iron  in  water. 

Transparent  soap  is  considered  by  some  as  an  elegant  variety :  it  is  made  by  dissolving 
Windsor  soap  in  spirits  of  wine,  cutting  the  soap  in  slices,  putting  them  into  a  large  vial 
with  a  suflScient  quantity  of  the  spirit,  and  letting  it  remain  before  the  fire  till  the  whole 
is  dissolved,  using  no  more  spirit  than  is  just  necessary.  When  this  solution  is  poured 
into  a  mould,  it  becomes  solid  in  cooling,  and  retains  its  transparency.  There  is  no 
particular  advantage  in  using  it ;  on  the  contrary,  it  is  seldom  so  good  as  ordinary  soap^ 
and  is  apt  to  spoil. 

Palm  soap  is  made  with  palm  oil  and  soda :  it  has  a  smell  peculiar  to  itself,  which  is 
not  liked  by  every  one. 

Soap  baUs,  or  wash  balls,  for  washing  the  hands,  are  made  of  various  colours,  by  simply 
cutting  white  soap  into  small  pieces,  rolling  them  in  vermilion,  blue,  or  other  oo^r, 
^nd  squeezmg  them  together  into  balls.  They  are  scented  with  various  perfumes ;  bdt 
Ihey  are  at  present  little  used. 

Soft  toilet  soaps  are  generally  made  of  hogs'  lard  and  alkali,  and  are  in  great  request 
for  shaving. 

Pearl  s^t  soap  is  an  elegant  soap  of  this  kind ;  it  is  also  called  oimond  cream. 

6012.  Milk  of  roses  is  a  saponaceous  liquid,  formed  by  mixing  the  liquid  obtained  Ira 
exposing  potash  to  the  air  with  rose  water,  and  then  adding  to  this  oil  of  atroonda,  tal 
the  mixture  becomes  milky  without  being  greasy.  It  may  be  doubted  whether  any  per> 
Aime  or  other  addition  to  soap  can  improve  it  in  its  most  important  use.    If  there  Is  tec 
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much  alkali  in  the  soap,  that  is,  if  it  be  too  strong,  it  will  make  the  akin  roagh.    Per 
baps  nothing  exceeds  good  Windsor  soap. 

Some  prefer  oatmeal  to  soap  for  washing  the  hands ;  it  is  certainly  less  likely  to  in- 
jure  the  skin. 

6013.  Freckles  and  Pimples. — We  abstain  irom  giving  any  of  the  veiy  numerous  re- 
ceipts for  removing  these,  although  they  are  common  in  books  that  treat  of  cosmetics, 
because  we  consider  many  of  the  applications  useless  and  absurd,  and  some  highly  dan- 
gerous. Freckles  are  the  result  when  certain  persons  have  been  much  exposed  to  the 
son  ;  there  is  generally  a  constitutional  liability  to  this  defect,  for  which  the  only  safe 
and  sure  remedy  is  to  guard  the  face  by  a  Tail  or  parasol :  with  respect  to  pimples,  we 
consider  that  no  applications  should  be  made  without  medical  advice,  since  incalculable 
mischief  may  be  done  by  employing  the  nostrums  that  are  usuiflly  recommended,  some 
of  which  are  dangerous,  being  repellents  which  drive  inwardly  what  nature  is  endeav- 
ouring to  throw  out.  We  refer  the  reader  to  the  medical  part  of  this  work,  in  Book 
XXVI.,  for  advice  on  this  subject. 


CHAPTER  Vin. 

C08MBTIC8. 

6014.  General  Observations. — ^The  desire  of  being  agreeable  has,  no  doubt,  led  to  tne 
invention  of  cosmetics.  Under  this  term  are  usually  comprehended  all  the  .expedients 
invented  to  soften  the  skin,  to  maintain  its  transparency,  lustre,  and  freshness,  to  give 
colour  to  the  complexion,  to  prevent  or  effhce  wrinkles,  to  whiten  and  clean  the  teeth, 
to  stain  the  hair  and  eyebrows,  and,  in  short,  to  improve  the  appearance  of  the  face  and 
hands. 

6016.  The  term  is  derived  from  the  Greek  xoa/ieiVf  to  adorn  :  the  Greek  ladies,  we 
are  told,  studied  much  the  use  of  cosmetics,  as  the  women  of  the  East  do  at  the  pres- 
ent day ;  hence,  we  see  frequently  advertisbd  various  nostrums  under  the  title  of  Ctr * 
cassian  bloom,  dtc.  When  we  consider  the  anatomical  structure  of  the  skin,  and  how 
easily  it  absorbs  substances  applied  to  it,  it  is  evident  how  careful  we  should  be  not  to 
use  any  deleterious  materials  for  the  face  and  hands,  and  that  we  should  know  accu- 
rately the  nature  and  composition  of  all  substances  recommended  by  perfumers.  The 
intimate  connexion  between  the  functions  of  the  skin  and  those  of  the  stomach  were 
not  so  well  understood  formerly  as  they  are  in  the  present  day ;  and  hence  many  prac- 
tices were  resorted  to  in  the  use  of  cosmetics  that  are  now  known  to  be  very  improper. 
Nevertheless,  all  cosmetics  are  not  to  be  condemned  equally ;  soma  are,  perhaps,  harm- 
less, and  others  are  occasionally  useful.  We  shall  illustrate  this  by  ii  few  general  re- 
marks. Of  paints  for  the  face,  which  are  occasionally  employed,  some,  as  we  shall 
show,  are  highly  dangerous ;  and  those  which  are  not  so  have  an  injurious  effect,  if  used 
constantly,  in  stopping  up  or  clogging  the  pores  of  the  skin.  Those  cosmetics  which 
owe  their  efficacy  to  vinegar  and  alum,  or  any  other  acids  and  astringents,  are  often  for 
a  time  efficacious,  giving  a  firmness  and  lustre  to  the  skin ;  but  this  effect  is  merely 
temporary,  for  they  in  time  alter  its  texture^  dry  it,  and  produce  premature  wrinkles ; 
they  are,  therefore,  better  avoided.  Mucilaginous  cosmetics,  such  as  barley  water,  oat- 
meal, dtc.,  have  not  this  inconvenience  {  they  render  the  skin  more  supple,  softer,  and 
more  polished.  Pastes  and  ointments  sometimed  produce  good  effiscts  in  certain  states 
of  the  skin.  They  are  generally  laid  on  the  face  and  hands,  and  remain  on  all  night, 
contributing  to  restore  the  suppleness  and  elasticity  of  the  skin ;  but  the  fatty  substan- 
ces that  form  their  bases  ought  to  be  well  purified.  Some  consider  the  wax  that  some- 
times enters  into  the  composition  as  too  drying  and  irritating,  and  recommend  fresh 
cream  as  better.  As  a  general  rule,  it  i§  prudent  to  avoid  the  use  of  all  cosmetics  the 
composition  of  which  is  a  secret  or  unknown,  which  will,  of  course,  exclude  all  those 
which  are  advertised  with  higfa-soundinff  names.  Some  of  these  produce  astonishing 
efihcts  at  first,  but  ultimately  ruin  the  skin,  destroying  its  natural  functions,  and,  con- 
sequently, seriously  injuring  health. 

6016.  All  medical  men  teach  that  the  best  way  of  impromng  the  skin  is  to  improve  the 
health  generedly  by  temperate  Uving  and  moderate  exercise^  and  this  will  be  evident  by  con- 
sidering its  structure.  It  is  weU  known  that  the  skin  consists  of  the  outer  or  scarf 
skin,  cfDled  by  anatomists  the  eutieU  or  epidermis^  and  the  inner  or  true  skin,  nameid 
dermis.  The  first  is  a  very  thin  membrane,  transparent,  and  without  blood-vessels ;  it 
has  no  nerves,  consequently  no  sensation,  and  may  be  pared  or  cut  with  a  knife  with- 
out any  pain ;  it  is  that  which  rises  in  blisters.  The  true  skin  beneath  is  much  thicker, 
and  is  entirely  filled  with  nerves,  and  the  extremities  of  an  infinity  of  minute  blood-ves 
sels,  by  which  the  blood  which  comes  from  the  heart  to  the  skin  returns  back  again,  the 
turn  in  the  circulation  being  at  the  surface.  That  these  nerves  and  vessels  are  exces- 
sively numerous  is  shown  by  the  prick  of  a  needle  in  any  part  giving  pain,  and  by  the 
blood  which  issues  from  some  very  minute  vessel  having  been  pierced.  The  change  in 
a  large  portion  of  the  circulation  taking  place,  as  we  have  stated,  in  the  skin,  it  is  oh 
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▼ious  that  whatever  impedes  in  any  degree  the  liealtby  action  of  this  organ  nnist 
the  whole  syBtem,  as  far  as  the  circulation  is  concerned ;  and  it  is  to  preserve  its 
important  functions  that  the  nse  of  the  hath,  friedon,  and  similar  prooessee  are  Ksoited 
to.  These  minute  blood-vessels  approach  very  near  to  the  surface  of  the  sldn,  and  the 
cutis  being  transparent,  they  give  the  flesh  eolouTi  which  is  more  mddy  in  some  places 
than  others,  as  upon  the  cheeks,  from  their  greater  sixe  or  number  in  that  part ;  aad 
the  want  of  healthy  action  in  these  vessels  is  indicated  1^  the  paleness  of  the  camples, 
ion.  In  the  skin  there  are,  likewise,  innumerable  minute  pores,  by  which  the  insensUe 
perspiration  exudes. 

PainUfor  the  Face. 

6017.  Since  this  spades  of  decoration,  once  so  general,  is  now  almost  oat  ot  fasfaioa, 
it  is  unnecessary  for  us  to  inveigh  against  it ;  whether  there  are  not  cases  where  the 
practice  may  still  be  allowable,  we  bImU  not  determine,  but  proceed  to  point  out  the  ma- 
terials that  are  usually  employed,  with  cautions  against  such  as  are  deleterious. 

6018.  Pearl  white  is  a  preparation  of  bismuth,  which  is  sold  under  that  name,  bat  which 
is  extremely  injurious  to  the  skin.  It  is  also  liable  to  turn  black  if  exposed  to  the  fumes 
of  sulphur,  or  the  sulphureted  hydrogen  of  certain  mineral  waters,  such  as  the  Harrow- 
gate.  On  this  subject  an  anecdote  is  told.  A  lady  thus  painted  was  sitting  in  a  lecture- 
room,  where  water  impregnated  with  sulphuretted  hydrogen  was  handed  round  for  the 
examination  of  its  odour.  On  smelling  the  liquid,  the  lady  became  Uack  in  tkt  face. 
Every  per^n  was,  of  course,  alarmed  at  the  change,  till  the  lecturer  explained  the  eaum 
of  the  accident.    The  lady  received  no  serious  injury,  but  had  a  salutary  lesson. 

6019.  Ceruse,  a  white  paint,  was  formerly  much  used,  but  now  it  is  never  employed, 
from  its  dangerous  properties  being  knowiL  It  is  a  carbonate  of  lead,  and  the  sasse  si 
flake  while,  or  the  tDhite4ead  used  by  painters.  It  is  poisonous,  and  extremely  pemidosi 
to  health  when  put  on  the  skin ;  it  is  also  liable,  when  exposed  to  sulphuretted  hydro- 
gen, to  turn  black,  and,  of  course,  to  produce  lamentable  aceidente.  It  ought  to  be  «Bfr> 
tirely  excluded  from  the  toilet.  As  an  idstanoe  of  ceruse  turning  blacl^  as  well  as 
pearl  white,  may  be  mentioned  that,  in  a  receipt  for  changing  the  hair  to  bbck,  it  is  di- 
rected to  mix  this  with  the  pomatum. 

6020.  Pearl  powder  is  the  name  of  a  cosmetic  that  was  formerly  much  in  reqoest ;  and 
from  its  name  it  ought  to  eonsist  of  pearls  ground  to  powder ;  but  this  woukl  evidently  be 
too  expensive  for  common  use.  It  is,  we  believe,  made  of  brian^n,  or  Frendi  chalk, 
powdered  fine,  and  perhaps  mixed  with  pearl  white,  or  bismuth ;  aiid  if  the  latter  is 
added,  it  will  be  liable  to  turn  black.  (See  **  Pearl  White.")  The  French  chaik  atone 
is  harmless. 

6021.  Carmine  ie  a  well-known  red  paint,  prepared  by  precipitatiog  the  colouring  mat* 
ter  of  cochineal  upon  alumina,  and  is  perfectly  harmless  if  genuine.  Different  qualitien 
of  carmine  are  sold  in  the  shops,  distinguished  by  numbers,  and  having  various  prices. 
As  the  manufacture  is  in  few  hands,  i^  is  kept  secret,  aad  it  is  not  well  known  what  are 
the  causes  of  these  differences  of  colour ;  but  they  are  supposed  to  be  owing  either  to 
the  greater  quantity  of  alumina,  or  an  adulteration  by  vermilion.  The  latter  is  a  _ 
ous  substance,  a  preparation  of  mercury  and  sulphur,  that  ought  in  every  form  tobe 
tirely  excluded  from  the  toilet. 

6022.  Cochineal  is  the  red  juice  of  an  insect  peculiar  to  Brazil,  the  Caeeus  CmH^ 
carmine  is  prepared  from  it  in  the  following  manner :  Boil  1  lb.  of  cochineal,  powdered, 
and  6  oz.  of  alum  in  40  lbs.  of  water ;  strain  the  decoction ;  add  fss.  of  chloride  of  tin, 
called  dyers'  spirit ;  and  after  the  carmine  has  precipitated  and  settled,  decant  the  Ikpud, 
and  dry  the  carmine  in  a  gentle  heat. 

6023.  Rouge  is  a  well-known  red  paint  for  the  face,  so  named  from  the  French  word 
for  red.  There  are  several  kinds  of  rouge,  but 'they  are  all  composed  of  some  vegetable 
colour,  and  talc,  or  powdered  French  chalk.  The  most  common  kind  of  rouge  is  pro- 
duced from  the  colouring  matter  of  the  safflower  (CarMsniutf  tinctoriu*).  The  flowen 
are  digested  in  a  weak  solution  of  carbonate  of  soda,  which  extracte  the  colour ;  and  to 
precipitate  this  in  the  form  of  a  fine  powder,  lemon  juice  or  pure  vinegar  is  added ;  holt 
previously,  some  fine  carded  cotton  wool  is  put  into  the  vessel  for  the  ooloar  to  be  pre^ 
eipitated  upon.  The  cotton  is  then  washed  in  cold  water,  to  separate  some  yellow  oal> 
curing  particles,  and  a  fresh  solution  of  carbonate  of  soda  is  poured  upon  it  to  take  ip 
the  colour,  now  of  a  pure  red.  The  colour  is  then  precipitated  again,  by  more  acid, 
upon  a  layer  of  finely-powdered  talc ;  and  afterward  it  must  b^  triturated  with  a  few 
drops  of  olive  oil,  to  give  it  smoothness  and  fatness.  The  fineness  of  the  talc  and  the 
proportions  of  the  colooring  matter  occasion  the  difference  in  the  price  of  the  wticie. 

6034.  Ano^er  kind  ofrmtge  is  inade  by  reducing  French  chalk  to  a  fine  powder,  and 
triturating  it  in  a  mortar  with  carmine.  As  some  makers  of  rouge  sometimes  add  ver* 
milion  to  the  carmine  by  way  of  adulteration,  it  will  be  well  to  apply  a  chemical  lestte 
that,  as  it  is  dangerous :  if  there  be  any  considerable  quantity,  the  weight  will  diseovef 
the  adulteration,  vermilion  being  a  very  heavy  substance.    Thoee  who  wish  to  m^ 

their  own  rouge  may  easily  rob  the  brian^n,  or  French  chalk,  in  a  mortar  with  oooi 

carmine  ^ 
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6025.  An  inferior  roago  is  made  by  emjilojiiif  the  oolonring  matter  of  Brazfl  wood 
or  aandaj  wood.  It  is  difficalt  to  dlBtingoiah  these  among  the  specimens  kept  in  shops ; 
and  the  venders  themselyes  only  know  the  articles  by  the  beaaty  of  the  odonr,  and  the 
prices.  It  requires  different  tints  to  suit  different  oomplaKions ;  and  trial  alone  can  de- 
termine which  ought  to  be  preferred,  if  any  should  be  used. 

6026.  PortiLgueM  dishes,  or  rouge  dishes,  are  small  dishes  containing  paint  of  a  Teiy 
pale  pink  hue,  said  to  be  a  beautiful  application ;  but  what  is  made  in  London  is  of  a 
dirty  colour.    The  genuine  dishes  are  rough  on  the  outside. 

6027.  Chinese  toool  contains  a  very  lovely  colour ;  but  an  inferior  kind  is  generaU> 
mixed  in  a  parcel  with  the  best.    .The  colour  is  veiy  fugitive. 

6028.  Spanish.  Wool. — Of  this  there  are  several  sorts.  The  beet  comes  from  Spain : 
an  inferior  kind  is  made  here.    The  colour  is  from  cochineal. 

6029.  Chinese  Boxes  of  Colours, — Little  japanned  boxes  are  sometimes  brought  from 
China,  containing  materials  for  adorning  the  lace — black  for  the  eyebrows ;  red  for  the 
face ;  and  a  white  powder,  said  to  be  real  pearl  powder. 

6030.  With  respect  to  red  paints,  vegetable  reds  alone  are  safe  to  use ;  they  are  dyeing 
substances,  and  are  harmless ;  such  as  those  made  from  cochineal,  safflower,  cartha- 
raus,  sandal  wood,  and  Brazil  wood ;  but  the  mineral  reds,  such  as  minium  or  red-lead, 
and  vermilion  or  cinnabar  (a  sulphuret  of  mercuiy),  are  poisonous,  and  ought  to  be  en- 
tirely excluded  from  the  toilet,  together  with  every  composition  into  which  they  enter 
as  an  ingredient.  AU  these  metallic  preparations,  and  also  ceruse,  or  white-lead,  de- 
stroy the  texture  of  the  skin,  cause  wrinkles,  and  compel  those  who  begin  their  use  to 
continue  the  practice,  although  dangerous.  The  consequence  of  this  is  nervous  affec- 
tions, and  perhaps  palsy. 


CHAPTER  IX. 

SUBSTANCES    DSXO  AS   PSBrUKBS. 

6031.  The  use  of  perfumes  is  of  Eastern  origin.  They  were  much  used  among  the 
Hebrews  and  Persians,  and  likewise  among  the  Greeks  and  Romans.  In  Eastern  coun- 
tries, at  present,  it  is  the  custom  to  compliment  distinguished  guests  by  sprinkling  them 
with  rose  and  other  sweet-scented  watera ;  and  to  bom  incense,  aloes  wood,  and  other 
perfumes  in  silver  censers,  or  to  throw  them  on  a  tripod  with  burning  coals ;  and  this 
is  sometimes  done  as  a  sign  that  it  is  time  ihr  strangers  to  take  leave. 

As  the  nervous  system  is  strongly  aflfeeted  by  the  volatile  drugs  made  use  of  as  per- 
fumes, medical  men  now  condemn  their  general  use  as  prejudicial  to  health ;  and  they 
are  among  us  limited  to  particular  occasions,  or  to  be  employed  in  dress. 

6032.  The  substances  Mo»i  as  perfumes  consist  of  aromatic  gums,  resins,  and  balsams ; 
aromatic  leaves,  flowerst  fhiits,  and  roots  of  plants,  or  woo& ;  also,  animal  perfumes : 
and  the  art  of  the  perfumer  is  the  preparation  of  various  products  from  them,  as  po- 
mades, essential  oik,  or  essences,  distilled  waters,  pastes,  pastils,  &c.  We  shall  first 
describe  the  substances  themselves  from  which  these  are  prepared. 

SSCT.  I. — ODHS    AND  BAXtSAHI. 

6033.  Frankincense,  sometimes  called  olibanum,  though  the  last  is  somewhat  different, 
is  the  incense  used  in  Roman  Catholic  churches,  and  was  used  for  the  same  purpose  by 
the  ancient  Egyptians  and  Israelites.  It  is  a  gum*resin  that  distils  from  a  tree,  the  Ju- 
ttipera  Lycue,  The  best  comes  firom  Syria  and  Arabia.  It  is  in  pale,  yellow  drops,  likr 
mastic,  and  when  laid  upon  coals,  or  red  hot  iron,  it  gives  out  a  sweet-smelling  odour. 
It  is  employed  in  pastils,  but  ia  very  liable  to  be  adulterated  with  turpentines. 

6034.  Myrrh,  an  ingredient  in  nnny  tooth-powders,  is  a  gum-resin  that  exudes  from 
a  small  scrubby  tree  that  grows  in  Arabia  Felix,  the  Balsamodsndra  myrrha. 

6035.  Gum  benjamin,  or  benzoin,  is  a  resin  extracted  from  a  tree  called  Styrax  ben- 
zoin, which  grows  in  Slam  and  the  Indian  islands,  Java,  Sumatra,  dus.  It  has  an  agree- 
able smell,  somewhat  like  vanilla.  It  is  much  used  in  fumigating  pastils,  and  in  cer- 
tain varnishes  which  exhale  an  agreeable  odour  when  heated  by  the  hand.  It  is  the 
perfume  used  in  court-plastor,  and  in  perfumed  sealing-wax. 

6036.  Storaz  is  a  gunKresin  that  exudes  from  a  tree  called  Styrax  efietnaU,  that  grows 
in  countries  bordering  on  the  Meditercaaean,  and  likewise  in  America  and  India.  It  is 
a  valuable  perfume  for  some  purposes,  resembling  benzoin,  of  which  it  contains  1*4  per 
cent.  Genuine  storax  is  very  difficult  to  procure ;  what  is  usnafly  had  is  an  inferior 
kind  that  comes  from  Holland. 

6037.  Balsam  of  Peru  is  a  resin  used  in  perfumery,  and  is  obtained  by  making  incis- 
ions in  a  tree  wtuch  grows  in  Pern  and  Mexico  {Myroxylon  eeriferum),  or  by  evaporating 
a  de<»ction  of  its  branches  and  bark.  It  is  brown,  and  of  the  consistence  of  turpeutinc, 
nas  an  acrid,  bitter  taste,  but  an  agreeable  colour.  It  is  high  priced,  and,  consequently, 
often  adulterated.    It  contains  a  portion  of  benioie  acid. 

At)3S.  Balsam  of  Gikai  is  a  turpentine,  not  a  balsam ;  it  is  a  perfume  much  esteemed 
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by  the  Taridah  ladies,  but  scarcely  known  bore.  It  is  obtained  from  a  tree,  the  AmurU 
GiUadensis,  a  native  of  Abyssinia  ^  but  the  balsam  is  generally  procm^d  from  Gikao,  in 
Jod«a,  whence  the  name. 

6039.  Gum  elemi  is  a  gum-Fesin,  procured  by  incision  from  Amyris  elemifera  ;  yields  a 
sweet  odour  when  burned. 

6040.  LabdMttihi  is  an  unctuous  resin,  of  an  a^eable  odour,  found  upon  a  ptaa; 
{Cytitu  cretiau)  which  grows  in  Candia  and  S^a.  The  genuine  sort  is  rare,  Teiy 
heavy,  and  light  brown ;  the  impure  kind  is  generally  darker. 

6041.  Dragon**  blood  w  used  in  tooth-powders.  It  is  obtained  by  macerating  and 
steaming  the  fruit  of  the  Cuiminu  dr4uo.    It  is  in  round  masses,  of  a  brownish  red. 

6042.  Gum  copal  is  a  resin  which  exudes  from  two  trees,  of  which  one  grows  in  India 
and  the  other  in  America.    It  is  used  in  pastils. 

Sect.  II.^aromatic  lsatks,  rLowsRs,  aoors,  and  woods. 

6043.  Orange  Jhufers  cannot  be  had  in  sufficient  quantity  in  this  coantry,  but  are 
abundant  in  the  south  of  Europe,  and  are  also  procured  in  tolerable  quantity  in  the  vi>. 
cinity  of  Paris,  where  they  are  collected  evexy  morning  from  private  and  poUie  e^ab- 
lishments.    They  should  be  made  use  of  immediately  they  are  gathered  friMn  the  tree, 
as  they  vory  soon  lose  their  fine  odour. 

6044.  Rote  Leaves. — ^The  flowers  of  the  damask  and  the  red  rose  yield  a  strong  per* 
fume,  either  dried  or  by  distillation.  They  should  be  gathered  in  diy  weather ;  and  if 
ihey  are  to  be  salted  for  winter  use,  this  should  be  done  as  soon  as  poesible  after  ttey 
are  picked  from  the  stalks. 

6045.  Lavender  Flowers. — ^These  are  used  for  making  oil  of  lavender,  and  lavender 
water.  They  should  be  gathered  diy,  and  kept  in  paper  bags ;  if  put  into  boxes  the7 
are  apt  to  heat  and  spoil.    Theur  use,  put  among  linen,  is  weU  known. 

6046.  Jessamin  flowers  are  abundant  only  in  warmer  climates  than  ours ;  the  odoni 
of  what  grows  here  is  sweet,  but  not  powerful.  They  are  so  delicate  that  they  wifl  not 
bear  the  heat  of  distillation ;  and  their  perfume  is  collected  by  means  of  wool,  in  the 
manner  described  under  "  Still-room."  They  do  not  preserve  their  perfume  long  when 
dried. 

6047.  Violet  Flowers. — ^The  same  observations  apply  to  violets  as  to  jessamin. 

6048.  Rosemary. — ^The  leaves  and  flowers  are  used  in  making  Hungaiy  water  and  oil 
of  rosemary.    Young  plants  produce  the  best  flowers. 

6049.  Marjoram,  Umon  thyme,  and  basil  should  be  preserved  as  lavender. 
6060.  Myrtle  leaves  and  peach  leaves  are  used  in  herb  snuflT. 

6051.  Tonka  bean,  properly  Tonquin  bean,  is  used  here  to  perihme  snuff*;  but  in  the 
West  Indies  and  America  it  is  employed  to  put  among  clothes  and  to  keep  away  moths. 
The  aroma  of  the  seed  is  owing  to  a  volatile  oil  which  it  contains. 

6052.  Orris  or  Iris  root  comes  chiefly  from  Florence.  It  is  white,  and  baa  a  fragrant 
smell,  very  like  yioletSw    It  is  used  in  various  wa3rs. 

6053.  Calamus  root  belongs  to  the  Aeerus  calamus,  or  sweet  flag.  It  grows  in  tha 
country  in  ponds.    Tlie  smell  is  powerful,  but  coarse. 

6054.  Cyperus  Root. — ^The  best  kind  comes  from  Florence ;  one  kind,  neariy  equal  to 
it,  long-rooted  cyperus,  is  found  wild  in  this  countiy.  When  first  powdered,  the  scent 
is  weak,  but  by  keeping  it  becomes  stronger.  It  is  used  in  making  the  cyperus  powder 
of  the  perfumers. 

6055.  Cedar. — ^This  sweet-smelling  wood  is  in  great  request  for  drawers  for  wearing 
apparel,  and  the  shavings  are  used  to  keep  away  moths. 

6056.  Rhodium  wood  is  saki  to  be  the  wood  of  a  Chinese  rose  tree ;  its  perfume  xa 
similar  to  that  of  roses,  and  is  sometimes  used  with  orris  root.  If  bought  rasped,  it  is 
probably  adulterated. 

6057.  Yellow  sanders  wood  has  a  smell  resembling  that  of  a  green  citron ;  from  it  an 
oil  is  prepared  having  a  powerful  odour. 

6058.  iHnnamon  and  doves  may  be  reckoned  among  the  perfumes. 

6059.  Various  mixed  odoriferous  substances  powdered,  called  sachet  powders,  are  put  as 
perfumes  among  linen  and  other  articles  of  dress  in  wardrobes  or  drawers ;  one  of  them 
is  the  following :  Take  the  dried  leaves  of  roses,  pinks,  hyacinths,  lavender,  babn,  stod^ 
giUiflower,  or  any  other  sweet-smelling  flowers ;  dry  them  in  the  shade ;  then  powder 
them  coarsely,  and  mix  them  with  powdered  nutmeg,  mace,  or  a  very  little  musk,  and 
add  to  them  some  powdered  sugar  to  preserve  them.  Put  all  this  into  bags  of  tafl^ta, 
and  lay  them  among  the  wearing  apparel,  to  give  a  perfume  and  to  drive  away  moths. 

Another. — ^Lavender,  thyme,  mai^oram,  sage,  vervain,  rosemary. 

Sect.  III. — ^amimuu  PKaruMBS. 

6060.  Musk  is  a  concrete  substance  found  in  an  animal  having  a  near  afllnity  to  tha 
deer  tribe,  the  Mosckus  mosckiferus,  a  native  of  Thibet,  China,  and  Siberia.  The  ansk- 
deer  is  a  timid  animal,  and  rarely  appears  during  the  day ;  consequently,  the  taask  col- 
lectors  watch  and  surprise  it  at  night.   The  best  musk  comes  from  China ;  and,  to  have 
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It  senuine,  it  should  be  purchased  ia  the  nataral  bag»  or  pod,  as  it  is  Tsry  oden  adulter- 
ated. The  Bengal  iiMisk  is  inferior,  and  that  from  Anssia  the  worst  of  all.  The  hair 
on  the  pod  of  the  best  mask  is  a  fawn  colovr,  that  on  the  inferior  a  dirty  white.  A  va- 
riety of  musk  is  found  m  the  musk-rat  of  Caaada,  an  animal  about  the  size  of  a  small 
rabbit.  Musk  is  of  a  bitter  taste,  and  o{  an  odour  more  powerful  than  anything  known ; 
substances  in  its  neighbourhood  U>flome  stron^y  infected  by  it,  and,  when  once  per- 
fhmed  with  it,  long  retain  the  sc^t.  It  has  been  known  to  affect  chests  of  tea  placed 
at  a  considerable  distance,  even  though  both  had  been  packed  up  m  leaden  boxes ;  for 
which  reason,  the  East  India  Company  gave  an  order  not  to  import  musk  and  tea  in  the 
same  ships.  Many  persons  dislike  the  odour.  It  has  the  property,  when  employed  in 
very  smidl  quantities,  o(  augmenting  the  scent  of  other  substances  without  imparting 

its  own.  •  .     .  ^       ^  ... 

6061.  Amhcrgru  is  much  used  m  the  composition  of  perfomes ;  its  ongin  is  not  yet 
satisfactorily  ascertained,  but  is  supposed  to  be  a  morbid  concretion  in  the  spennaoeti 
whale.  It  »  usually  found  floating  on  the  sea  or  on  the  seacoast,  and  comes  to  us 
from  the  £ast  and  West  Indies,  but  sometimes  also  from  the  northern  seas.  It  is  gen- 
erally /bund  in  small  pieces,  but  occasionally  in  masses  of  fifty  or  a  hundred  ounces 
iLD>5ergri8  has  a  good  deal  of  resemblance  to  amber ;  but  it  is  opaque,  fatty,  and  inflam- 
mable, remarkably  light,  melts  readily  when  heated,  and  is  scarcely  soluble  in  spirits  of 
wine.  There  are  several  varieties ;  gray,  and  black,  or  dark  brown ;  the  former  is  the 
best,  easy  to  break,  and  lightest ;  the  latter  is  harder  and  heavier,  and  has  very  little 
smell.  This  substance  is  very  liable  to  be  adulterated  by  an  admixture  of  wax,  gum, 
storax,  &c.,  by  which  the  odour,  which  is  agreeable,  is  impaired.  It  is  generally  joined 
with  musk.  Its  odour  is  so  strong,  that  if  the  box  in  which  it  is  contained  be  left  open 
for  five  minutes,  it  will  perfume  the  whole  chamber. 

6062.  Civet  is  a  substance  taken  from  the  civet  cat,  and  having  a  perfume  approach- 
ing to  that  of  musk  and  ambergris.  Its  consistence  is  like  that  of  honey ;  it  comes 
from  the  East  and  Africa,  and  is  brought  to  us  chiefly  by  the  Datch.  It  is  very  liable  to 
adulteration  by  honey.  It  was  chiefly  used  for  perfuming  wash-baUs,  dec,  but  it  is  little 
employed  at  present. 

6063.  Spermaceti  is  much  used  by  the  perfumer  in  making  pomatnm.  cold  cream,  dtc. 
^ben  good,  it  has  no  rancid  odour. 

Sect.  IY. — sssaNTiAL  oils,  or  essences  ;  psnruiiBD  spirits  and  waters. 

6064.  The  nature  of  oils,  or  essences,  has  been  already  described  in  Book  VII.,  Chap. 
VII.,  Sect.  X.  Some  of  what  are  called  essences  by  perfumers  are  essential  oils  dilu- 
ted with  alcohol ;  or  they  are  expressed  oils  impregnated  with  odorous  essential  oils. 

Attox  of  rose*,  sometimes  called  improperly  oUo  of  rotesj  is  the  essential  oil  of  the 
rose,  and  the  most  fragrant  and  precious  of  any  known  :  it  comes  from  India  in  small 
gilt  bottles,  each  containing  an  ounce.  The  smallest  drop  on  a  pair  of  gloves  will  per- 
ftmie  them  for  a  long  time.  An  inferior  kind  comes  from  fiarbary.  The  manner  of 
preparing  it  is  described  in  Book  XX.,  Chap.  UK 

Oil  of  roses  is  made  here,  but  this  ia  merely  spirit  strongly  impregnated  with  the  e» 
sential  oil  of  roses. 

OH  of  rhodium  in  fragrance  resembles  roses.  It  ie  prepared  from  rhodium  wood  by 
iistilktion,  and  comes  chiefly  from  the  Levant ;  it  is  of  a  pale  brownish  red  colour. 
The  oil  of  sandal  wood  is  sometimes  sold  for  it. 

Oil  of  lavender  is  made  in  this  country  as  well  as  in  France,  and  it  is  said  that  our 
lavender  is  richer  in  perfume  than  the  foreign.  It  is  always  best  during  the  year  in 
which  it  is  made,  and  does  not  keep  long. 

Oil  of  rosemary  comes  chiefly  from  Italy ;  but  the  English  is  considered  to  be  better 
It  is  used  in  making  Hungary  water,  and  in  scenting  soaps. 

Oil  of  cloves  and  oil  of  cinnamon  are  occasionally  used  by  the  perfumers ;  they  are 
made  in  the  Indian  islands. 

Oil  of  coriander  is  very  fragrant,  but  scarce ;  it  costs  three  guineas  an  ounce. 

Essence  of  rondatella,  much  recommended  for  perfuming  handkerchiefs,  &c. ;  it  retains 
its  perfume  for  several  days. 

Essence  cf  jessamin  is  a  fixed  oil  saturated  with  the  aroma  of  the  flowers  of  jessamin 
It  is  expensive,  as  it  comes  from  India,  and  some  from  Ita?y ;  it  is  little  known  here. 
The  best  has  a  double  impregnation  of  the  flowers,  and  will  keep  several  years ;  but  that 
J7hich  has  only  a  single  impregnation  will  not  keep  above  a  year. 

Essence  or  oil  of  orange  fiowers,  called  nerdi,  is  made  abroad,  as  it  cannot  be  obtained 
but  from  the  fresh  flowers  of  the  orange. 

Essence  of  bergamot  is  prepared  from  a  species  of  lemon,  Citrtis  limetta.  The  essence 
is  extracted  by  pressure  from  the  rind  of  the  ftmi ;  it  is  extremely  common,  and  is 
brooc^t  from  Italy. 

OH  of  citrons  and  of  lemons ;  oil  pressed  from  the  peel  of  the  citron  and  lemon 

Essence  of  Violets. ^-"Whskt  is  sold  under  this  name  is  said  to  be  from  the  root  of  the 
Florentine  orris,  and  haa  an  odour  like  violets. 

6N 
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EtMfiM  oJjampiiX^  prepared  frem  ^afoissiis  Howere. 

6066.  Tkt  9ptrU9  nf  the  Mrfimer  are  odoriferous  Bubetances  dnsolred  in  spirits  off 
inne,  whether  the  eseenftiaf  oils  ef  plants  or  other  matters,  or  spirit  of  lavender,  anther- 
iris,  dec.  There  is  moch  oonfiisioB  in  tbs  mode  of  designating  these  prepuntioan,  eons 
sailing  them  waters ;  thus,  Hungary  water  and  eau  de  OologDe,  though  named  waten, 
are  spiiitnoos  preparations.  The  manner  of  prepating  these  wiH  be  given  in  Book  XX^ 
«*0n  theStiU-rooDL'* 

6066.  lAHcfferfwmitfmUs 


Sftiiit  of  tergmnK^ 


**       maak. 
11 


Eqvit  de  Vroro.  i  Spirit  of  d/tsrm. 

**       miUillran. 


Ean  d«  Colofii*.  «« 

HongmiT  water.  ••       janqoiL 

Spirit  or  toberoae 

**       Jeannia.  **       eMeia. 

«#       Mint.  **       wolrtfc  Iw  «•!!«. 

borne  of  these  are  used  for  perfuming  wearmg  apparel,  aa  bandketchieis,  shawls,  dec ; 
others  are  partly  remedial,  and  are  employed  by  apothecaries. 

Tmeturt  of  ro$es  is  easily  made,  by  talung  the  leaves  of  the  common  roee  and  pauiag 
tikem,  without  piessing*  into  a  bottle.  Pour  some  good  spirits  of  wine  upon  them ;  cki«e 
the  bottle,  and  let  it  stand  until  it  is  required  for  use.  This  will  keep  for  years,  aad 
yields  a  periume  little  inferior  to  attar  of  roses. 

6067.  JU  w  usential  that  the  ncHJUi  sjnrit,  or  Mpirit  o/vfine^  iu€d  m  m^kmg  ptrfitma 
^UfM  he  perftetly  good.  To  tiy  its  purity,  rub  a  little  in  the  pahn  of  the  hand  \exj 
quickly,  until  it  has  completely  dried  away ;  if  the  smell  it  leaves  he  agreeable,  M  is 
good ;  but  if  it  be  empyreumatic  and  nauseous,  the  spirit  is  foul,  and  should  not  be  used. 

6068.  Ptrfymti  or  4UtiUed  wUer*  consist  of  water  having  dissolved  in  it  a  small  qou- 
tity  of  odoriferous  essential  oils,  and  the  manner  of  preparing  them  will  be  given  in  Book 
XX.    As  an  example,  we  may  give  here  honey  water : 

HoMy  Wa|«r.— Take  two  pooadt  of  the  beet  clarified  Iwney ;  add  a  little  water,  aad  mtH  it  ia  a  «alit> 
bath ;  pat  in  xtiee  petels,  orange  flowen,  the  riad  oS  two  lemone,  aome  ooriaader,  vaaiUa.  and  dows :  add 
thea  a  eufficient  qnantitr  of  rectified  apirit  of  wine  ;  broiae  the  ingredienta  again,  aad  add  awtfhvr  pamd  t£ 
hoMj,  aad  mix  the  whoto  well.    Sailer  thia  to  infaae  for  eight  daya,  and  thea  diaiO  with  a  waler^baih. 

Rose  Water.— 'The  manner  of  preparing  this  will  be  described  in  Book  XX.,  *«  Still- 
room."    That  sold  in  the  shops  is  chiefly  made  from  rose  petals  preserved  with  salt. 

6069.  LUt  of  perfumed  waters : 

Portagal  water. 
Eaa  de  auUifieara. 
&a  aaaa  pareil. 
Eaa  de  Carmee, 


Lavender  water. 
Roee  water. 
Honey  water. 
Hongaiy  water. 
Beri^ot  water. 


Eaada 


SbcT.  V. — PAfTILS. 

Pastils  are  small  conical  shapes  made  up  chiefly  out  of  aromatic  re^s,  whick,  when 
set  on  fire,  give  an  agreeable  odour  for  the  purpose  of  perfuming  the  apartment ;  and  ji 
is  by  some  persons  srrcneousUf  supposed  to  correct  the  bad  air  which  it  may  eontaio. 
(See  Book  III.,  "  On  Ventilation.**)  They  are  made  by  mixing  gum  beiuamin,  storaz. 
labdanum,  fraiJcincense,  or  any  other  similar  odoriferous  gums,  finely  powdered,  into  a 
paate  with  gum  water,  and  powdered  charcoal  and  saltpetre.  When  the  paste  is  stifl 
enooffh,  it  may  be  rolled  up  into  the  conical  shapes^  about  three  quarters  of  an  inch  los^ 
and  dried. 

6070.  F—tQUu  d  2a  Xom.— 13  oanoae  of  gam,  IS  do.  of  olibaaam  ia  team,  It  do^  of  rtanz,  6  de.  «C  aim*  if 
do.  of  powder  of  pale  toeea,  S  poonda  of  charcoal  powder,  1  ounce  of  eeaence  of  leaoa. 

0071.  FaHilt  of  Orange  Flower. — IS  oanoea  of  gaok  galbanam,  19  do.  of  <dibaaam  in  taara.  It  dA.  af 
Bdo.  of  nitre,  1  poond  of  pare  orange  powder,  Spoonda  of  charcoal  powder,  1  oaaee  beat  oU 


007S.  A /«»  droM  o/ M«  oi<  ({^  toada^  wood,  dropped  on  a  hot  ahovel,  dilfaaee  a  I 
fome  throoghont  tae  atmoapheie  of  aick-iooBM.  or  other  confined  apartmenta.  Fraakiaoenae  sMy  lifcewiae  ha 
uaed  to  pename  an  apmtment.  Paatila  maj  be  baraed  upon  anything  that  will  protect  the  t^ile ;  bat  i]te 
noat  elegant  mode  ia  to  place  Uiem  in  a  paatu-itand  aold  for  the  purpoae. 

6073.  Highl^'concentrated  smelling  salts  are,  in  some  respects,  preferable  to  pastib, 
where  fumigation  is  required.  It  is  sufficient  to  leave  out  the  stopper  of  tbe  bottle  con- 
taining the  salts  for  a  short  time,  to  perfume  a  chamber. 

Sect.  VI. — ^povadev,  oa  poxitums. 

6074.  These  are  preparatk>ns  for  softening  the  skin  and  hair,  and  consist  of  ftis  « 
oils  with  the  addition  of  some  perfume.  It  is  necessavy  to  chooee  audi  fata  as  do  not 
become  rancid ;  the  best  are  clarified  beef  suet,  or  clarified  beef  marrow,  and  hogs'  lard. 

6076.  Beef  or  mutton  suet  and  hogs*  lard  are  clarified  from  the  raw  matesials  by  ciMp- 
ping  them  fine,  and  roUing  them  out  to  break  the  cells  in  which  the  fat  ia  lodged,  tbea 
metting  the  fat  in  a  water-bath,  or  other  gentle  heat,  and  straining  it  while  warm  *,  it  it 
then  put  into  bladders  to  Iceep  it  from  the  air.  Or  it  may  be  made  by  boiling  it  in  water, 
end  udmming  it  off  when  cold ;  but  by  this  method  it  contains  water,  and  does  not  keep 
«o  well  as  when  melted  by  itsdf. 

6076.  Purified  beef  marrow  is  preferred  by  some  perfumers  to  bogs'  laid.  It  ia  ponied 
m  the  same  manner  as  the  last  and  is  thought  by  some  to  make  the  hair  grow 
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COT?.  Vc^fiu  is  used  by  sone  perfumers,  as  it  will  keep  kMif. 

6078.  Oil  ofcoMM  is  much  q^ed  as  a  pomade  k^  the  ladies  of  Mezioo,  and  by  nuiDy  of 
the  African  tribes,  aad  is  highly  epoken  of.  In  England,  from  the  coldness  of  the  climate, 
it  grows  too  hard  te  be  used  ^  itself  but  mior  be  softened  by  an  admixtinre  of  eomt 
pare  oil,  «8  oil  of  bekn,  or  odd-drawn  oil  of  almonds. 

6679.  T)u  exfir€9Mti  ailt  used  hy  werfu-mtn  «r«,  olx9e  oily  od  of  Mlmando,  troit&r  (seats* 
foot)  oil,  chiefly  used  in  making  cola  cream,  and  oil  of  behn,  expressed  from  beha  nots; 
this  last  is  imported  from  Ita^,  and  has  the  Talvable  property  of  not  becoming  rancid. 

6089.  Common  soft  pomatum  is  made  of  equal  parts  of  beef  or  mutton  suet  and  hogs* 
lard  melted  together ;  while  they  ave  liquid,  put  te  it  a  little  beigamot,  er  any  other  per- 
fume that  may  be  apeeable,  and  beaitthe  wMe  weil  togethei^  and  then  poar  the  mixture 
into  pots. 

Another  iZeccipl.—- Soak  in  water  for  two  or  three  days  half  a  pound  of  dean  beef  mar- 
row and  a  pound  of  fresh  hogs'  lard,  changing  and  beating  it  eveiy  day.  Pot  it  into  a 
sieve,  and  when  dry  into  a  jar,  and  the  jar  into  a  sanoe-paa  of  water.  When  melted 
pour  it  into  a  basin,  and  beat  it  with  two  i^poonluls  of  brandy ;  drain  off  the  brandy,  and 
add  bergamot,  or  any  other  perfume. 

Another. — ^An  ounce  of  hogs*  lard,  one  of  beef  manrew,  one  of  spermaeeti,  and  a  pint 
of  almond  oil,  melted  together ;  add  oil  of  bergamot  and  oil  of  vases,  or  any  otber  pei^ 
fame. 

Hogs*  lard  akme,  perfumed,  will  serve  for  pomatnm  far  vrdinttry  pnrpoees,  if  it  be 
required  ve^  soil ;  and  oil  of  almonds  and  ^rmaoeti  aaeked  together  ibrm  a  nsefol 
vnguent  for  the  hair ;  a  little  beigamot  mny  be  added. 

6081.  Heard  pomutum  may  be  made  by  melting  together  eqoat  qoaatities  of  beef  and 
mutton  suet,  the  former  being  in  the  largest  proportion,  and  making  it  up  into  rolls  with 
l>aper  round  them. 

6083.  The  French  make  a  great  Tariety  of  pomades ;  aboTo  twenty  are  sold  by  the 

f^rfumers  in  Paris. 

Pomtde  tn  gimiw*  d'oan. 
«*      a  k  oitrowlle. 
**       ea  crime. 

**       A  k  motile  60  bcMiC 
"       an  coBcombre. 


*•      a  la  ftaii«ipa««- 


Pomade  an  aerolk 

**      ir  !a  flettr  d*acaeia 
**      aalMsjoiii. 


**      anr  namiwa. 

"       A  la  Utter  de  la? and*. 

**      anc  limagoo*. 


au  h]0M. 


Pomadd  4  la  roaa. 

'«  Alajmifiiitta. 

**  an  jasmin. 

**  Arceillet. 

**  A  la  ienr  d*oaa9g«r. 

**  A  la  digiuOe. 

"  A  UtelTotnite. 

Highly-scented  pomades  ate  often  pmferred  to  aceated  oils. 

6083.  Some  pomades  are  made  hf  infusion  in  chose  southern  countries  where  odoriferous 
Howers  are  abundant.  Beef  suet  and  hog*'  lard  are  melted  togetlier ;  to  this  the  petals 
of  rosea,  orange  flowers,  or  other  sweet-scented  flowers  are  added.  This  remains  at 
rest  ibr  twenty-four  hoare,  am)  it  is  then  remelted  and  weO  stirred.  It  is  next  put  into 
cauTass  bags,  and  pressed,  to. separate  the  solid  from  the  fluid  part.  This  process  is 
repeated  with  the  aame  fat  seVoal  (perhaps  ten  or  twelve)  times,  till  the  pomade  has 
enoo^  perfume.  In  this  process  it  reqnires  8000  lbs.  of  fresh  rose  petals  to  make  600 
lbs.  of  good  pomade. 

6084.  PiMMd*«  «r«  flbe«Md«  wiAas*  joOuim^  aa  tboaa  of  jeammin.  taberoaa,  jomiail,  aaitrinns,  and  riokt, 
A  sqaare  frame,  called  Oamtt  is  made /f  war  pieoea  of  wood,  well  joined  togeUier,  two  or  three  inchea  deep, 
into  whkh  a  pane  of  riaaa  ia  laid,  r^ff  apon  inaide  ledgea,  even  with  the  bottook  Upon  the  stniaoe  of  tha 
pane  the  shnpla  ponade  of  hoga'  la^  *Ba  >ttet  it  apread  with  a  pallet-knife ;  and  into  thia  pomade  the  9wte> 
acented  flowera  an  stock,  frMh,  ^  diiferanr  pointa,  each  ancceniTe  day  dni^n;  two  or  three  montha,  till  the 
pomade  baa  aoaoived  the  deai'^d  ridinaai  of  parfame.  Tlie  above*doacribed  ftamea  are  piled  cloaelj  over 
£[ch  other.    Seine  eatabU«hiJ^nt»«t  Cfr«««poiae«  from  30W  to  4000  of  theai.        .       ^   ^ 

O0iB5.  Am  nimtitmctd  Jflrf"*^  •»■**■  that,  notwithstanding'  it  la  the  cnstom  to  employ  the  ftoint*  themaeltea 
w  makinr  penimad  puma**  in  thoaa  CDaatriaa  where  the  flowart  are  abondlmt,  jat  they  can  be  made  equally 
well,  and  with  much  mo«  expedition,  with  the  enenoea  of  the  flowera ;  and  thraa  have  Chia  advantage,  that 
pomadea  can  be  made^l^i^  ^^  aowen  cannot  be  procnrBd;  also,  that  the  parfame  can  be  oommnnicated 
with  mofe  pceoiaion  ^  meana  of  the  eaMaoe,  sinoe,  in  the  other  proceas,  the  mudlagiaona  portiona  of  tha 
4kiwan  aomatiBaa  t^^sit  the  odow. 


6086.  Fornixes  eare  Ukewiae  made  of  compound  perfumes ;  as  Koman  pomade^  or  pomade  a 
la  Taniile,  Fftieh  consists  of  twelve  pounds  of  pomade  k  la  rose ;  three  pounds  oil  a  la 
rose ;  odc»  pound  best  vanilla ;  six  ounces  bergamot. 

9087.  Pomade  au  Pot  ^otirn.-— This  pomade  is  made  by  adding  to  a  fatty  basis  thp 
oisenoes  of  several  odoriferons  substances,  and  may  be  varied  at  pleasure.  It  retains 
its  odour  very  long. 

6068.  An  agreuMe  perfmmad  oil  may  he  made  thus :  Dip  cotton  wool  in  clear  olive  oil^ 
and,,  having  procured  a  tall  glass  vessel,  lay  the  cotton  alternately  with  jessamin  flow- 
ers. In  a  few  days  the  flowers  will  have  imparted  their  perfume  to  the  oil,  which  may 
then  he  sqneesed  out  for  use ;  and  the  cotton  may  be  employed  by  laying  in  band-boxea 
or  drarwers  where  perfume  is  required. 

6089.  Cold  Cremu — ^This  pomade  en  crime  is  very  useful  for  chapped  hands  or  iacei 
and  aoftena  the  skin.  Melt  together  in  a  water-bath  eight  ounces  of  flne  neats'  foot  oil 
or  almond  oil,  three  ounces  spermaceti,  and  one  and  a  half  white  wax..  When  thor- 
oughly melted,  pour  the  whole  into  a  pan,  which  in' winter  must  be  kept  very  warm  by 
4he  Are.    Then  with  a  wooden  apatula  beat  the  whole  constantly,  until  it  becomes  a  very 
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oni/brm  white  body ;  pour  into  it  half  a  pint  6f  roee  or  orange*flower  water,  with  afioof 
a.  quarter  of  an  oance  of  spirit  of  aAbei^s,  or  bergamot,  or  any  other  perAime.  Next 
beat  the  mixture  well  affain,  until  the  whole  of  the  water  and  spirit  is  absorbed  by  the 
unctuous  substances.  It  ought  then  to  be  as  white  as  snow,  whence  the  name  creant 
Pour  it  now  into  pots,  and  keep  it  cooL  If  made  in  eold  weather,  aU  the  materials  nmsl 
be  warmed  as  they  are  mixed,  or  the  whole  will  be  himpy.  A  marble  mortar,  if  at  hand, 
is  convenient  to  mix  it  in. 

Another. — ^Meit  together  four  ounees  of  spermaceti  and  one  of  lard ;  add  bergafloot  aad 
rose  water. 

Another. — ^MeU  one  drachm  of  white  waxr  one  of  spermaceti-,  and  two  ounces  of  dive 
oil ;  add  two  ounces  bf  rose  water,  and  half  an  ounce  of  orange-flower  water. 

Another. — ^Melt  together  equal  parts  of  almond  oil  and  white  wax.  Add  to  the  mix- 
ture, put  into  a  marble  mortar  or  strong  glass  basin,  a  few  drops  of  some  perfmned  water, 
as  rose^  orange,  or  elder-flower  water,  and  rub  them  together  with  a  pestle  till  they  are 
tiioroughly  incorporated ;  then  add  more  and  more  drops,  rubbing  all  the  whfle,  till  the 
mixture,  when  cold^  is  of  the  consistence  of  cream. 

6090.  Lip  Salve.  Pomade  pour  lee  Lhree. — ^This  is  a  preparation  extremely  aseful  as 
a  remedy  for  chapped  lips,  by  applying  it  pretty  iVeely  at  bedtime.  H  is  made  of  equal 
parts  of  almond  or  dive  oil,  and  the  best  white  wax.  Melt  the  wax  in  a  dean  galiipotp 
set  at  the  side  of  the  fire,  then  add  the  oil.  It  is  customary  to  colour  the  salre  by  add- 
ing a  little  alkanet  root  suspended  in  a  piece  of  muslin,  while  the  salve  is  hot,  and  melted, 
or  a  little  carmine ;  but  this  colouring  has  frequently  the  inconvenience  of  reddeniog  a 
cambric  handkerchief  if  accidentally  applied  lo  the  lips.  Some  perfume  is  also  geoer- 
atty  added,  as  bexgamot,  oil  of  lavender,  oil  of  cinnamon,  dec,  but  it  is  not  essen&L 

Paetes. 

6091.  To  soften  and  improve  the  skin  of  the  hands  and  arms,  some  use  pastes  of 
various  kinds. 

6092.  Almond  paete  is  one  of  those  most  generally  used ;  the  oil  of  the  almond  has 
some  effect  in  rendering  the  skin  supple.  One  receipt  is,  beat  in  a  laortar  four  pounds 
of  sweet  almonds,  blanched  and  dded,  with  lavender  or  Hungaiy  water:  Add  to  this  one 
pound  of  white  drained  honey,  two  ounces  of  oil  of  jessamin^  half  a  pound  of  the  best 
almond  powder,  and  four  ounces  of  qirris  powder ;  the  whole  to  be  well  insorporated. 
This  wUi  keep,  if  no  eggs  or  milk  be  adiled.  Almond  powder  is  made  by  extracting  the 
oil  from  the  ahnonds  by  pressure,  then  dr^ang  what  remains,  and  griadiBg  iL 

Another  Way, — ^Take  one  pound  of  sweex  almonds,  a  quarter  of  a  poood  of  crumb  of 
bread,  and  the  yolks  of  two  eggs.  Skin  the  ilmonds  and  pound  them  io  a  mortar,  and 
sprinkle  them  with  vinegar,  that  the  paste  may  not  tura  to  oil ;  add  the  crumb  of  hread 
and  the  eggs,  and  moisten  the  whole  with  brandy,  diluted  with  an  equal  quantity  of 
water ;  mix  all  this  well  together,  set  it  over  a  sk>v  fire,  and  keep  stirring  it  all  the 
while,  so  that  it  does  not  bum  to.  Add  the  brandy  and  vrater  UU  the  consistence  is  right. 

Another.— Warm  in  three  separate  vessels  two  ooncei  of  sweet  almonds  blanehei? 
and  pounded,  three  drachms  of  fine  white  wax,  and  three  drachms  of  spermaceti.  When 
these  are  melted,  pour  them  together,  and  stir  Diem  well  with  a  wooden  spatiila,  and 
throw  them  into  some  water ;  keep  stirring  in  the  watei,  which  you  must  change  fre- 
quently till  the  pomade  becomes  very  white.  Keep  it  in  lose  water,  or  spring  water, 
which  must  be  changed  every  day. 

Liquid  Almond  Paste. — ^Mix  six  pounds  of  honey»  six  pounds  o^paste  of  bitter  almonds, 
twelve  ounces  of  oil  of  bitter  almonds,  and  twenty-six  yolks  of  eg^.  The  honey  should 
be  heated  apart  and  strained ;  then  the  almond  paste  kneaded  witi  it ;  and,  lastly,  the 
eggs  and  almond  oil  by  degrees. 

6093.  Bean  flour  w  eaid  to  be  an  excelient  detergent  for  the  hands,  Tdce  half  a  peck  of 
white  and  well-dried  split  horse  beans ;  having  separated  them  from  'Jietr  sheUs,  or 
skins,  beat  them  as  fine  as  possible  in  an  iron  mortar,  or  have  them  weu  ground  ia  a 
mill.  Pass  the  powder  through  a  fine  sieve.  About  four  pounds  of  powdei  will  be  ob> 
tained  from  the  above  quantity  of  beans. 

6094.  Paste  for  chapped  Hands. — Wash  a  quarter  of  a  pound  of  fresh  hogs'  lard  m  water, 
beat  it  up  with  the  yolks  of  two  new-laid  eggs  and  a  large  spoonliil  of  honey.  Add  to 
much  almond  paste,  or  fine  oatmeal,  as  will  work  it  into  a  paste. 

6096.  Almond  oU  is  procured  by  expression  firom  hitter  almonds,  ow  &om  old  Jordan 
almonds,  by  heat.  Cold-drawn  almond  oil  is  obtained  in  the  same  way  from  fresh  Bar- 
bary  almonds.    It  keeps  longer  than  the  common  oil, 

6096.  Milk  of  almonds  is  used  to  bathe  the  face,  and  is  made  thus  :  Brolae  yw**  sweet 
almonds  in  a  mortar,  and  add  water  by  slow  degrees  in  the  proportion  of  a  pint  to  twenty 
or  thirty  almonds ;  put  to  this  a  piece  of  sugar,,  to  prevent  the  separation  of  the  od  fttn 
the  water,  rubbing  assiduously.  Pass  the  whole  through  a  flannel,  and  perliune  it  wift 
orange-flower  water. 
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BOOK  XX. 

STILL-ROOM,  AND  THE  MANNER  OP  FITTING  UP  A  DOMESTIC 

LABORATORY. 

6097.  Time  was,  when  in  the  ttHl^oom  <*  strong  waters,**  <<  distilled  waters,"  and 
**  cordials"  were  drawn  and  dispensed  as  specifics  for  maladies  to  guests  and  depend- 
ants, as  weU  as  to  poorer  neighbours.  Many  of  these  preparations  haye  gone  out  of 
use,  and  others  may  be  purchased  more  conreniently,  and  even  cheaper,  than  they 
eould  be  made  at  home.  We  are  far  from  recommending  the  complete  revival  of  this 
part  of  domestic  economy ;  yet  we  cannot,  with  propriety,  omit  the  still-room  altogether, 
since  it  may  be  extremely  useful,  on  occasion,  to  certain  families  feaiding  in  the  country, 
at  a  distance  from  medical  practitioners,  and  where  economy  is  an  object ;  but  the  infor- 
mation we  give  is  rather  with  the  same  view  as  that  with  which  we  have  explained  the 
manufacture  of  spirits,  and  not  to  teach  accurately  the  art  of  preparing  what  is  now  seldom 
attempted  at  home.  We  might  observe,  however,  that  a  MtiU-room  might  be  more  ele- 
gantly considered  as  a  species  of  chemical  laboratory^  or  a  private  culinary  room,  where 
certain  processes  may  be  carried  on  that  would  not  agree  with  the  bustle  of  the  kitchen, 
and  where  the  superiors  of  the  family  might  make  experiments  and  trials  without  in- 
fringing upon  the  convenience  of  the  cook,  or  interrupting  her  regular  avocations.  With 
this  view  it  might  be  fitted  up  in  a  very  neat  and  useful,  though  not  extensive  plan,  with 
convenient  apparatus,  so  as  to  furnish  a  source  of  amusement  and  instruction ;  and  we 
shall  proceed  to  describe  the  principal  anparatus  required  for  such  an  apartment,  as  weU 
as  to  explain  some  processes  which  are  likely  to  be  performed  there,  and  the  usual  terms 
used  in  speaking  of  them.  All  this  may,  to  some  persons,  appear  to  be  encroaching  too 
far  upon  the  province  of  the  chemist  and  hit  laboratory ;  but  it  shoidd  be  recollected 
that  many  processes  in  domestic  economy  are  strictly  chemical,  and  that  it  is  only  by 
borrowing  a  little  from  practical  chemistvy  that  they  can  be  improved.  We  wish  to  see 
oar  improved  still-room  become  the  donusiic  laboratory ;  in  which,  likewise,  such  opera- 
tions as  pickling,  preserving,  dtc.,  may  be  carried  on  by  the  housekeeper  and  still-room 
maid.    Adjoining  to  this  might  be  the  medicine  closet. 

Some  of  the  principal  operations  in  the  still-room  were  the  making  oiliqueurs  and  the 
preparation  of  iw^i(/ed  waters.  The  first  we  have  already  described  in  the  Chapter  on 
Spirituous  Liquors,  Book  VIII.,  Chap.  VIII. ;  and  we  shall  presently  treat  of  what  are 
called  distilled  waters,  and  the  essential  oils  of  plants,  which  contain  the  perfume  or 
sdoriferous  principles  essential  to  perfumeiy,  and  which  are  procured  by  distillation. 
But  first  it  will  be  necessary  to  describe  the  apparatus  made  use  of,  together  with  the 
principal  operations  usually  performed  in  the  kind  of  laboratory  we  have  talked  of 
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6098.  An  essential  part  of  the  apparatus  of  the  still-room  is,  of  course,  the  still;  but 
having  already  described  the  common  stiH  in  Book  VIII.,  Chap.  VIII.,  *'  On  Spirituous 
Liquors,'*  we  refer  the  reader  to  its  explanation  in  that  place. 

6099.  The  vessel  called  an  alemhic  is  the  oldest  that  was  invented  for  the  purpose  of 
distillation.  It  is  still  employed ;  and  as,  from  its  simplicity,  it  has  some  advantages 
over  the  conmion  stfll,  we  shall  describe  it.  a,  fig.  791,  is  a  section  of  the  alembic,  and 
B  is  a  view  of  it  as  fitted  up.  a  is  the  body 
into  which  the  materials  are  put,  and  to 
which  the  fire  is  applied ;  &  is  the  head, 
which  is  in  the  form  of  a  cone,  and  fits  on 
the  neck,  e.  The  vapsur  rising  out  of  the 
body  fills  the  eonteal  head,  and  is  there  con- 
densed by  means  of  a  vessel,  i,  ftaU  of  cold 
water,  which  surrounds  it,  called  the  refri* 
geratory,  but  instead  of  any  of  it  falling 
back  again  into  the  body  of  the  still,  as  it  is 
apt  to  do  in  the  common,  or  swan-necked 
^till,  it  is  stopped  by  a  channel,  or  groove,  e  e, 
ail  ro«nd  the  inside  of  the  head,  which  eol- 
leets  it ;  and  from  this  groove  a  pipe, /,  c<m- 
daets  the  condensed  product  of  the  distillar- 
tion  into  the  rpceiver,  g.  h  is  the  fire-door, 
and  t  is  the  ash-pit  door.  The  cold  water 
in  the  vessel  d  most  be  firequently  renewed 
by  a  pipe  leading  to  it  from  a  cistern,  and 
Ihere  must  be  a  small  pipe  to  carry  oflfthe  warm  water 
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The  simpGcity  of  this  apparatuB  would  enable  a  tinman  to  make  it  who  conld  not 
the  head  of  a  common  atiU :  the  worm  of  the  latter  is  expenaiTe,  and,  from  it»  fonn^ 
does  not  admit  of  being  easily  cleaned  oat,  whidi  prores  yery  inoenTement  wheor  i 
«]y  matters  have  passed  thrmigh  it ;  whereas  the  beak  of  th«  alembic,  being 
easily  cleaned. 

6100.  For8<mtmumrf09€9^theaJkmkwunta^  \mX  it 
this  is  expensiTe,  ana  rery  UaMe  t»  be  broken,  its  use  is  generaHy  superseded  by  thtf 
of  the  retort, 

6101.  The  M(H^M  head  is  aaother  form  of  still  that  has  been  need,  and  i»  tbnad  oonte- 
nient  for  distillatioii  on  a  small  acale.    ^fg.  793»  is  the  body  of  the  still,  to  wludbtto 
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kre  is  applied ;  h,  the  head,  of  a  sem^globidlir  ibrra,  which  has  a  groov*  all  romad  the 
inside  in  the  same  manner  as  the  alembic ;  « is  the  nose  of  the  Moor's  head,  thrsQgh 
which  the  vapours  pass  from  the  head :  to  condense  these,  the  nose  is  ssfroBoded  by 
another  larger  tube,  d,  kept  always  full  of  cold  water  by  a  very  ingenaoiis  coBlrivance. 
c  is  a  pipe  proceeding  fnm  the  lower  end,  and  /is  a  longer  pipe  from  the  upper  end : 
these  two  pipes  form,  with  the  tube,  dy  a  siphon,  and  as  the  short  leg,  e^  is  inuneraed  id 
a  vessel  of  cold  watel*,  the  water  will  rise,  on  the  principle  of  the  siphon,  pass  to  the 
upper  end  of  the  tube,  d,  in  a  continaal  stream,  and  descend  by  the  longest  le^/,  into 
the  vessel,  h.  The  pipe  of  the  Moor's  head  is  inserted  into  the  receiver,  t,  for  the  prod- 
uct of  the  distillation.  We  have  omitted  the  supports  of  tiiese  several  vessels,  as  those 
can  easily  be  inu^^ined. 

6103.  Should  it  be  preferred  to  have  a  tube  in  water,  on  the  priacqile  of  the  wotm  of 

the  common  still,  a  form  which  admits  of  being  cleaned  out  is  the  foOowing :  «  a  a,  fig. 

Fig,  794.  704,  is  8  Straight  pipe  bent  in  angles,  and  laid  in  a  vesstf  of  c^ 

water,  in  the  same  way  as  the  spiral  worm  of  a  still ;  and  the 
vapour  passing  through  this  is  condensed  in  a  similar  way ;  but 
at  the  angles,  5  5,  where  the  pipes  join,  there  are  caps  thai 
screw  off,  and  admit  the  aoeess  of  a  brush,  or  similar  iastm- 
ment,  to  clean  the  pipes. 
All  these  stills,  the  oommen  still  with  the  swan^  Deck*  the 
alembic,  and  the  Moor*s  head,  when  large,  are  fitted  op  in  bri^-work,  and  set  in  the 
manner  of  a  copper  for  washing ;  but  when  they  are  small,  they  may  be  heated  by  a 
portable  fhmace  of  sheet  iron,  the  fire  part  being  coated  with  bridk  in  the  intniir ;  very 
small  ones  may  even  be  heated  by  a  chemical  lamp. 

6108.  Vessel*  eaUed  retoru  are  likewise  eraj^oyed  for  disttDing  oa  a  small  seals.  The 
materials  are  put  into  the  vessel  called  the  retort,  to  which  the  heat  is  applied ;  aod  the 
fluid  distilled,  after  rising  in  vapour  and  condensing,  passes  over  into  the  reeeiv 
is  kept  cool. 
•104.  Retorts  are  made  of  glass  or  of  earthen-ware.    The  first  are  ased 

greater  heat  is  leaaired  tbaa  what  a  lao^i  or  a  suA- 
Wig,  70&.  b^th  wifl  aflbrd.    It  is  a  very  elegaat  appaimtaa,  he- 

cause,  through  the  transparency  of  the  gtaaa,  the  optf- 
ation  can  be  watched  and  examined.  Great  eare  is 
required  in  managfag  the  heat,  so  as  net  to  aflow  the 
substances  to  boil  up  and  fill  the  neek.  Sooie  praotiee, 
likewise,  is  necessary  to  ase  them  withopit  breskii^ 
to  which  they  are  very  liable,  particalarij  if  a  drop 
of  cold  water  should  fall  en  then  while  t£ey  are  hot. 
«,  fig.  796,  representa  a  cemmon  retort ;  ^  isoas  tate- 
hited  at  e,wh«re  an  opening  is  pronde^wilhagioaBd 
glass  stopper,  to  add  oeoasionaUy  firash  material.  If 
the  heat  of  a  ftmaoe  la  reqniied,  tibe  glaaa  retoit  ii 
coated  with  day,  or  eartba»-ware  ictorta  are  aai 
The  kmi^  used  ftir  heatiac  a  lafeart  nuqr  be  a 
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hmp ;  but  if  moip  heat  be  required,  then  an  Argand  lamp,  of  a  pitfiioular  oonatrnetioti, 
ca]1ed  a  ekemeal  lamp,  d,  fi^,  796,  with  a  abort  copper  dumney,  instead  of  a  glass  one 
is  employed,  and  the  retort  is  suspended  on  the  ring  of  the  stand  e. 

6105.  CWcuIai  hands  Mforked  of  straw  are  veiy  conTenient  to  place  retorts^  flasks,  or 
basins  upon,  to  prevent  Ureakage,^.  796.    Bladders  are  used  to  tie  round      Fig.  TOt. 
the  necks  of  bottles,  dec.    Veiy  thin  caoutchouc  is  now  prepared  as  an 
elegant  substitute  for  bladder. 

»    wmf.       Stands  for  many  Vessels  may  be  of  three  pieces  of  wood  fixed 
^^T'   together,  as  in /it- 797. 

6106.  In  disliUing  vnth  Iks  retort,  it  is  sometimes  necessary  to  fix  the  neck 
of  it  into  that  of  the  receiver,  so  as  to  prevent  any  of  the  product  of  the  distil- 
Uition  escaping  at  the  joi^t,  as  in  figs.  706  and  800.  This  is  performed  by 
putting  round  the  joining  a  substance  called  a  lute,  which  is  composed  of  vari- 
ous materials,  according  to  the  nature  of  the  distillation.  For  common  lutes, 
where  no  great  degree  of  heat  is  employed,  a  strip  of  linen  dipped  in  paste  or 
starch  is  sometimes  sufficient.  When  stronger  lutes  are  necessary,  eUiy  mix- 
ed with  drying  linseed  oil  may  be  used,  or  clay  and  sand :  a  paste  of  linseed 
meal  is  an  excellent  strong  lute,  but  is  so  hard  that  it  can  scarcely  be  removed. 
Slacked  lune  and  glue  does  not  set  quite  so  bard.  Plaster  of  Paris  will  serte 
as  a  lute,  and  particularly  if  it  be  washed  over  with  drying  linseed  oil  after  it 
basset. 

6107.  The  thin  pint  Florence  j/Uuks,  in  which  we  receive  olive  oil  from  Italy,  are  6C 
tremely  useful  for  many  operations  where  heat  is  concerned,  as  their  thinness  enaUes 
them  to  resist  sudden  changes  of  temperature  better  than  our  flint-glass  flasks ;  bat  they 
should  be  chosen  as  flnee  as  possible  from  knots  and  flaws,  and  should  be  careAiUy  him- 
died,  as  they  are  not  strong.  They  have  the  advantage  of  being  cheap,  and  may  be 
procured  of  the  oil-men.    The  wood-cut,  fy.  798,  represents  boiling  in         f^.  yig. 

a  flask  placed  upon  a  stand  made  of  thick  wire.  These  flasks,  when, 
got  from  the  oil-men,  are  generally  oily.  They  may  be  cleaned  by 
putting  a  little  alkali  in  the  water  to  wash  them ;  but  it  is  better  to 
pour  in  a  litUe  strong  nitric  acid,  or  some  oil  of  vitriol,  and  then  heat- 
ing them  over  a  lamp  i  after  that,  everything  wiU  come  away  on  wash- 
ing with  water. 

6108.  In  preparing  distilled  waters,  or  in  distilling  liqueurs,  if  the 
copper  body  of  the  still  holds  two  quarts,  it  will  be  easy  to  draw  ofl  a 
gallon  of  liqueur  at  each  distillation.  To  obtain  the  spirit  in  its  utmost 
purity,  the  process  of  distillation  must  be  conducted  slowly  and  care- 
fully, and  the  vapour  that  is  raised  condensed  efiectually.  For  this 
purpose,  the  refrigeratory,  or  worm-tub,  should  be  supplied  with  ooid 
water  as  fast  as  it  becomes  warm,  and  in  winter  ice  may  be  used  in- 
stead of  water.  If  the  heat  applied  is  violent,  the  vapour  will  rise  so 
fast  as  to  blow  otf  the  head  of  the  still,  or  the  charge  in  the  copper  will  boil  over,  pass 
into  the  worm,  and  spoil  the  process ;  also,  by  using  too  great  a  heat,  the  materials 
may  be  burned,  and  acquire  an  empyreumatic  taste. 

6109.  Jn  many  cases  of  distiUation^  therefore,  such  as  the  preparation  of  essential  oUs, 
or  the  finer  kinds  of  ardent  spiriu,  dtc,  where  an  excess  of  heat  might  iigure  materially 
the  products,  instead  of  applying  the  fire  directly  to  the  vessel  containing  the  substances 
to  be  distilledi,  these  are  placed  in  another  vessel  having  in  it  eome  fluid  or  powder, 
through  which  the  heat  is  communicated  in  a  more  gradual  and  unifonn  manner. 

6110.  The  vMter'bath,  or  balneum  marut,fig.  799,  is  a  very  ancient  apparatus,  which  is 
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used  where  the  heat  required  does  not  exceed  that  of  boiling 

water,    a  is  a  vessel  half  filled  with  water :  another  vessel,  6, 

containing  the  substances  to  be  heated,  is  placed  in  the  water. 

As  the  fire  is  applied  only  to  the  outside  vessel,  the  materials 

in  the  inner  one  can  never  be  heated  more  than  212°,  the  heat 

of  boiling  water ;  and  the  heat  will  always  be  equal  so  k>ng  as 

the  water  boils ;  therefore  there  can  be  no  burning  to,  as  is  often ' 

experienced  when  there  is  only  one  vessel,  end  that  exposed  to 

the  open  fire.    In  the  wood-cut  the  inner  vessel  is  supposed  to 

contain  some  substance  merely  to  be  heated  by  this  method ;  but  if  distillation  is  to  be 

conducted  in  this  manner,  then  the  body  of  the  still  is  to  be  immersed  in  the  water. 

Tho  water-bath  has  another  convenience,  besides  equalizing  and  limiting  the  temper- 
ature ;  it  aflTords  the  facility  of  applying  any  required  degree  of  heat  below  212®  to  a  sob- 
stance  in  an  operation ;  for  it  is  only  necessary  to  raise  the  temperature  of  the  water  to 
chat  degree,  which  may  be  ascertained  by  plunging  a  thermometer  into  it,  and  then  im- 
mersing the  vessel  containing  the  substance  into  the  water ;  and  this  degree  of  aeen- 
racy  could  not  be  attained  in  any  other  way.  If  it  were  required  to  know  at  what  de* 
gree  wax,  or  any  lesin,  melted,  the  substance  might  be  put  into  a  thin  glass  tube,  and 
iKe  tube  into  the  water  of  the  bath,  then  raising  the  tempeorature  of  the  water  till  the  wax 
melted,  tho  temperature  might  be  ascertained  by  the  thermometer. 
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till.  A  temporary  aater-iath  may  ntn  bt  nait  b;  a  tin  uuce-pan  ;  bi 
to  oboerre  that  tbe  interior  vessel  ahoold  not  tonch  tbe  bottom  of  the 
it  will  then  get  heat  from  the  fire,  and  be  iHised  abOTe  that  of  the  water.  Should  th> 
be  used  for  distilling  with  a  retort,  the  Deck  inajbesupported>ypaBHing  throogh  a  bolt 
io  ■  wooden  coTer  to  the  sauce-pan. 

A  Florence  oil  flask,  Tery  well  cleaned,  maj  Eometines  be  used  tAst«ad  of  a  retort,  if 
a  beot  neck  be  cenunted  to  il.  If  it  should  be  desirable  to  have  the  heat  of  the  water- 
balh  somewhat  greater  than  S1S°,  that  maj'be  efTecCed  by  using  a  satorated  soIntiDaor 
salt  in  water,  which  will  bear  to  be  heated  to  238° ;  oil,  or  merunrr,  or  metled  metab, 
wii]  give  much  higher  degrees  of  heat ;  but  these  are  seldom  used. 

S1I3.  The  land^uuh  is  an  analogous  method  of 
pre*entingthe  effects  ofa  violent  and  nneqiulhetf 
npon  Ihe  still.     Sand  is  put  into  a  flat  iroa  vend, 
Ar.  800,  and  the  fire  applied  below  to  beat  the 
id  ;  and  the  retort,  or  still,  is  placed  to  the  laad 
in  the  same  manner  as  in  the  water  in  tbe  laM 
method.     The  sand-bath  difiers  Trom  tbe  water- 
in  this  respect,  that  tbe  heat  ma;  be  raised 
-  conBiderabl)>  above  the  temperature  of  botlioc  wa- 
ter.    It  is  generailj  set  in  brick-worfc,  and  Ihe 
fire  is  made  to  circulate  backward  and  forward 
IT  the  iron  t^ia. 

li  EtmnifBl  klnnbnin  Ihtn  ■■  dnn  >  lud-lMlb  luge  *iuni(h  Id  nnin  unnl  nneJi  far  difaiM 
aptfUiou;  bntokiB  gnlr  ■  ijuli  nari  ■  aiii|iliiT>d,  u^  im  {lu  aiabk  of  boUni  ■  iBBaent  quDly 
ifindiuTdo.  Wlwnlbtf  •niiiicl>Bnd,i~d-butui»1>aliiiu)ai>fihU(gr<vtiigBibaatli«(cnik. 
lultM  midt  in  Hputla  piecai,  ud  lb*/  an  oimiin,  ud,  npon  Ih*  wboU,  dificult  to  fii  sp,  iksoffc  Its 
neat  iluidil*.  Ttcia  udD  of  monihl  Ina  *»  ngt  liikla  to  thii  iiiccaniiia»a.  lIuRvh  duj  ub  ts  maaOm 
iH,  ikit  of  wuiiiiif ;  bal  b  inamBc  rvipMM  (k*r  m^  fnvmaHj  ■uwR'  (aSewiUr. 

0113.  i>utiUinf'ineacHaisamodemimproTement  of  great  importance.  It  is  a  well- 
known  lact  that  liquids  boil,  or  arc  couTerted  into  vapour,  at  a  miKh  lower  lemperatore 
when  the  pressure  of  the  atmosphere  is  removed  from  their  surface.  This  is  easily 
illustrated  by  die  air-pnmp.  If  a  tumbler  of  water,  lukewarm,  be  introduced  under  the 
receiver,  and  the  air  exhausted,  the  water  win  eihibit  all  tbe  appearance  of  boititit  and 
be  converted  into  vapour,  although  the  actual  temperature  is  not  increased ;  that  is  to 
eay,  when  the  air  is  extracted,  water  heated  only  lukewarm  will  exhibit  the  pbenomena 
ofboiliog  or  ebullition.  This  fact  has  been  happily  applied  to  distillation.  Tbe  beat  of 
boiling  water,  113°,  is  capable  of  injuring  many  substances  required  to  be  distilled ;  btit 
if  the  air  be  removed  from  the  surface  of  the  liquor  in  the  still,  tbe  liquor  wiO  boil,  and 
be  raised  in  vapour,  at  ■  beat  much  lower.  Where  the  air  is  reoKivwl,  which  ia  deaeri- 
bed  by  the  term  in  »ctui,  water  boils  at  90°  instead  of  31S°,  so  thU  Ihe  llaid  need  never 
be  h^led  more  than  100°,  or  mocb  above  blood  heat.  Thia  ii  paiticnlarlj  nsefal  in 
medicinal  preparations,  as  in  distillmg  many  extracts  rroDt  vegetamea  which  have  tbecr 
Tiitaes  destroyed,  or  much  impaired,  by  the  temperature  of  SIS' ;  and  it  pierents  aO 
burned  favour,  or  empyrenma. 

niI4.  This  process  has  likewise  been  foand  particularly  aselhl  in  boiling  Ihe  augarin 
refining.  Instead  of  boiling  at  a  heat  of  318°  or  S30°,  sirup  requiring  this  to  diivs  off 
the  water  is  now  boiled  and  evaporated,  by  means  ofthe  vacuum,  at  a  very  low  temper- 
ature, which  cannot  bum  the  sugar ;  and  thus  a  great  saving  ia  made.  This  his  toeu 
already  mentioned  under  "Sugar-making," 

61 15.  Mam/  otkir  mprmaaeati  have  lately  been  made  in  the  apparatoa  fbr  distShog  in 
manuractories,  and  several  patents  have  been  taken  out,  both  in  France  and  this  coimtiy, 
for  inventions  of  various  degrees  of  merit ;  but  the  description  of  these  does  not  enter 
into  the  plan  of  this  work. 

eilQ.  Sublimation  is  a  speciea  of  distillation  in  which  the  substance  risea  in  a  lig** 
flooculent  form,  instead  of  vapour,  and  condenses  in  form  of  a  powder,  aa  in  the  case  of 
flowers  of  sulphur. 

HUT.  RtclifiaUioa  is  the  repeated  distillation  ofany  fluid. 
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eilB.  When  t%^ilanett  art  to  be  anmmtuiUd,  or  divided  into  snull  pieoes,  varios* 
melhodi  are  to  be  resorted  to,  according  to  the  nature  of  the  substances,  and  tbe  use 
*bat  is  intended  to  be  made  of  tbem. 

11119.  .Wsrtar/ are  well-known  implements  for  ponnding.  When  Terybanl  ^atwlancea 
are  to  be  poonded,  an  iron  mortar,  with  a  pestle  of  the  aame  material,  may  be  eonvo 
niently  placed  upon  a  strong  block  o(  wood  in  a  comer  of  tbe  apartment.  Sometimes  a 
Iwavy  bamnier  is  required  first  to  break  the  substaneea  into  pieces.  For  table  mortariL 
those  or  brass  are  aometimos  used,  or,  what  is  better  and  cleaner,  Wodgewood'a  wfait» 
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ware,  or  the  Berlin,  which  is  excellent.  Some  mortars  are  made  of  white  marble,  but 
they  are  less  hard,  though  sufficiently  so  for  ordinary  purposes.  For  yery  nice  purposes, 
small  mortars  are  made  of  steel,  agate,  porphyry,  and  even  of  glass.  For  bruising  suc- 
culent herbs,  roots,  and  other  recent  vegetable  substances,  which  do  not  require  tritura- 
tion, mortars  made  of  box-vrood  or  oak  are  sometimes  used.  To  prevent  substances 
fVom  being  scattered  about  while  being  pounded,  the  mortar  should  have  a  loose  cover 
of  wood  or  pasteboard,  with  a  wide  hole  in  it  for  the  pestle ;  when  such  a  cover  is  not 
at  hand,  a  piece  of  pliable  leather  may  be  tied  over  it,  or  a  clean  cloth,  held  tight  with 
one  hand  on  the  top  of  the  mortar  and  round  the  pestle,  may  be  used  as  a  makeshift. 
After  pounding,  some  substances  are  reduced  to  a  still  finer  powder  by  robbing  or  grind- 
ing with  tbe  pestle  against  the  inside  of  the  mortar.  To  pound  properly  in  a  mortar  re- 
quires some  practice,  and  should  be  learned  by  frequent  trials ;  for  this  purpose,  it  would 
be  well  to  observe  the  modes  used  by  apothecaries.  In  general,  a  small  quantity  only 
at  a  time  should  be  pot  into  the  mortar,  otherwise  some  of  the  material  may  escape  the 
complete  action  of  the  pestle.  In  many  cases  it  is  best  to  reduce  the  whole  first  to  a 
coarse  powder,  and  then  to  pound  this  over  again  finer,  by  small  quantities  at  a  time. 
Some  soil  substances,  as  chalk,  require  only  bruising.  Charcoal  is  best  pulverized  while 
hot :  it  may  be  ignited,  and  immediately  introduced  into  a  metal  mortar,  and  rubbed  to 
powder.  Camphor  has  a  toughness  under  the  pestle,  but  is  easily  reduced  to  powder 
when  moistened  with  a  few  drops  of  alcohol,  or  almond  oil.  Gum  and  resin,  when  pul- 
verized, should  be  kept  perfectly  dry,  or  they  will  concrete  again :  they  are  best  pulver- 
ized in  cold  weather ;  in  summer  they  get  too  soft. 

6120.  Trituration  and  levigation  mean  a  very  minute  division  of  substances  in  mortars 
of  agate,  or  some  very  hard  material,  by  a  rotatory  motion  given  to  the  pestle,  or  on  a 
levigating  stone,  as  a  slab  of  marble  or  porphyry,  or  thick  ground  glass,  rubbing  orgrinir 
ing  the  substances  on  it  with  a  tmdler.  In  some  cases  it  is  necessary  to  add  a  little  spirit 
or  some  liquid  during  the  levigation,  or  reduction  to  an  impalpable  powder,  to  prevent 
its  flying  about. 

6121.  GroMulation  is  the  reduction  of  substances  to  visible  grains.  Salt  may  thus  be 
made  finer  by  rolling  it  with  a  rolling-pin.  Rasps  are  necessary  for  reducing  to  powder 
woods,  barks,  horn,  ivoiy,  bone,  dec.  Chipping  and  scraping  are  likewise  employed  for 
the  same  purpose. 

6122.  Tht  emulsive  seeds  cannot  be  reduced  to  powder  except  some  dry  powder  be 
added  to  them.    For  the  aromatic  oily  substances,  sugar  is  the  best  addition. 

6123.  Orinding  with  a  mill  is  also  employed  for  many  things,  chiefly  seeds,  as  coflbe, 
pepper,  dec. 

6124.  Solution.  ^Jn  many  operations  it  is  necessary  first  to  dissolve  some  of  the  sub- 
stances. Every  one  knows  that  salt  will  dissolve  in  water,  but  that  sand  or  flint  will 
not ;  this  may  give  an  idea  of  the  distinction  between  sdubU  and  insUiUfU  substanoes ; 
but  every  sul^tance,  though  insoluble  in  water,  is  soluble  in  something  else ;  and  that 
something  is  called  its  sdvent  or  menstruum.  Thus,  limestone  will  not  dissolve  in  water, 
but  it  will  in  strong  acid,  like  oil  of  vitriol ;  likewise  all  the  metals  are  insoluble  in  water, 
but  they  are  all  soluble  in  some  acid  or  other :  thus,  oil  of  vitriol  will  dissolve  copper 
easily,  but  lead  scarcely  at  all,  except  it  be  heated.  Resins  are  not  soluble  in  water,  but 
they  are  so  in  spirits  of  wine.  Salt  is  soluble  in  cold  water  as  well  as  in  hot ;  but'water 
can  dissolve  only  a  certain  quantity  of  it,  and  then  the  solution  is  said  to  be  saturated. 
Hot  water  dissolves  more  of  some  salts  than  cold,  and  when  the  hot  water  cools,  it  lets 
fhll  all  the  salt  above  the  quantity  that  it  could  hold  in  solution  when  cold.  On  the  con- 
^ry,  water  will  dissolve  sugar  without  any  limit,  until  it  becomes  a  sirup. 

Solutions  are  said  to  be  concentrated  or  inspissated  when  some  of  the  water  is  driven 
from  the  solution  by  evaporation.  This  process,  with  most  animal  and  vegetable  mat- 
ters, is  best  performed  in  a  water-bath,  to  prevent  burning,  as  in  the  case  of  portable 
sonp. 

6125.  Infusions  are  made  by  pouring  water,  either  boiling,  merely  warm,  or  even  cold, 
upon  vegetable  substances,  and  letting  it  stand  for  some  time,  without  farther  boiling. 
It  is  evident  that  the  water  here  can  only  extract  such  matters  as  are  soluble  in  that 
fluid.    The  ordinary  beverage  called  tea  is  an  infusion  of  tea  leaves. 

6126.  Maceration  difl^ers  from  infusion,  in  being  continued  for  a  longer  time,  and  can 
only  be  employed  for  substances  which  do  not  easily  ferment  or  spoil. 

6127.  Digestion,  on  the  other  hand,  differs  from  maceration  and  infusion,  in  the  water 
or  other  menstruum  being  kept  in  a  state  of  continued  heat  over  a  fire,  but  gentle,  and  not 
boiling. 

6128  A  decoction  is  the  extraction  by  water  of  certain  principles  in  vegetables,  b> 
subjecting  them  to  boiling  for  some  time.  Many  parts  of  vegetables  are  not  soluble  in 
water,  as  the  resinous  substances ;  but  others,  as  mucilage,  are  entirely  soluble  in  that 
fluid.  Decoctions,  from  the  nature  of  their  constituents,  very  soon  ferment  and  spoil ; 
consequent^  they  should  be  prepared  in  small  quantities  only  as  they  are  wanted,  and 
never  used,  particularly  in  summer,  forty-eight  hours  after  they  have  been  made.  The 
wdl-known  beverage,  barley  water,  is  a  decoction  of  barley. 

60 


1086  BTILVXOOM    AND  nOHESTIC  LABOBATOKf. 

Bias.  Ceagulatiim  is  a  thickemog  of  a  anbctancethat  haa  been  fluid,  ••  the  ronnMisr 
of  cnrd  from  milk  when  rennet  is  belled  wiih  it. 

flISO.  An  txtTBct  coDBiaU  ia  disaolviag  bj  water,  spirit,  or  any  other  iDeBstrawDi  sivfe 
parti  of  Tegetablea  aa  are  aoluble,  and  ^lerward  inapiaaating  this  by  heaL 

0131.  A  tmeture  is  a  aoluliaa  of  any  coloured  anhstance  in  apirit  of  wine  ;  wbeii  aol 
uolonred,  the  aolution  is  called  a  tpiril. 

613S.  Pr«ipilaft<mia  the  reverse  of  solatton.  It  is  the  falling  down  ia  a  solid  or  pcm^ 
der;  stale  soinetliiDg  that  had  been  disaolved,  in  conse«uence  of  the  addition  of  some 
other  body  to  the  solution.  Thus,  iron  ntaj  be  oxjdized  and  diBs<riTsd  by  diluted  s^ 
phtiric  acid,  and  the  sedation  will  be  traosperent ;  but  if  an  alkali  be  added,  the  oiyde  vt 
the  Iron  will  fall  down,  or  be  precipitated,  in  Ibnn  t^  a  graeniah  powder. 

G133.  A  leJimcM,  on  the  contra^',  ta  the  fallins  down  of  a  substance  Uiat  had  been 
na-dy  mixed  with  water  or  other  fluid,  bnt  not  diaaolred,  and  all  that  is  neceaaaij  (o 
produce  it  ia  rest  for  some  lime.  Thus,  water  [nay  be  muddy,  that  is,  contain  nriooa 
matlers  in  aatate  of  mechanica]  sospeuaion,  not  chemical  solution ;  but  if  that  water  be 
suffered  to  rest  Ions  enough,  all  tbese  matters  will  subside  to  the  bottom  aa  a  aeibiteDt, 
leaving  the  water  dear.  Subalancea  octuallj  diaaolved  never  subside  bj  stsodiDg  a>y 
time :  thus,  flour  mixed  with  water  will  eubaide ;  aupur  or  salt  disaolTed  in  it  ncTer. 

6134,  Dteantaticm,  or  to  dtceM  a  fluid,  is  to  pour  offgentl;  the  Bupenataut  fluid  fna 
the  aediment  without  disturbing  it. 

rif.»\,  6135.  A  tip!um,Jig,  801,  ia  often  uaefUl  for  decanting  where  there  is 

danger  of  diatorbing  the  aedimeat.  Tlie  aiphon  may  be  fim  filled  wufa 
the  fluid  to  be  decanted,  by  taking  out  some  carefnlly  with  a  spoon  ;  ifaea. 
with  the  lon^  end  of  the  sifdion  cloeed  with  a  cork,  plunge  the  short  «nl 
into  the  liquid,  and  keep  the  finger  upon  the  opeDing  of  the  aipbon  till  it 
is  fairly  below  Ibe  surface  ;  now  withdraw  the  fin(er,  and  open  the  long 
end,  and  the  sipbon  will  run. 

6136.  A  tmeli  glati  tiphim,  fig.  601,  which  is  easily  made  outofauece 
of  tube,  is  BometimeB  used  for  decanting  very  minute  quanlitiea  of  a  Oaid ; 
and  haTing  atopped  the  end  with  the  finger,  the  inoatA  maj  be  applied  to 
Sie  arm.  A,  to  draw  the  £]  id  over  the  turn  of  the  tube;  when  it  has  passed  that,th*fliikl 
will  continue  to  run. 

fif.  en.  6187.  In  the  siphon  invented  by  M.  CoUardean,  fig.  BOS,  it  is  not  neces- 
sary to  apply  the  mouth,  nor  even  the  linger,  to  either  end  of  the  lube,  a 
circonutuice  that  may  be  important  when  the  liquor  to  be  tranafetml  is 

'' '"1  nature,  or  otherwise  improper  to  touch  with  the  finger.    Dip 

the  fluid  to  be  Iransferred.and  pour  into  the  (iuuielaideopaD* 
ing,  t,  a  quantity  of  the  same  fluid,  until  it  flows  out  of  the  end  p^ 
e.    lie  fluid  in  the  Tessel  then  rises,  and  continues  Ihroogb  \J  ,- 
(L,d,e,e.    In  this  case  the  bra.nch  m  n  remaina  full,  while  Ihe   I 
,  liqnid  In  t  n  subsides  to  near  the  bend  n.     The  aame  object  is 
-'^eobcted  by  the  more  simple  form  of  g,  fir.  803,  provided  tlie 
opening  of  the  longer  leg  is  elosed  with  the  finger  untd  that  branch  is  fuU;   ||   1      \ 
or  the  application  of  the  finger  ia  unneceasary  if  the  fluid  be  poured  into  the  ^     c:^ 
flinitel  faster  than  it  can  be  discharged  through  / ,-  in  that  case  the  long     |     Vn 
branch  of  the  siphon  will  fill,  and  then  act  in  the  usual  way.  Ilf 

6138.  JWitfnia  the  conversion  of  a  solid  into  a  liquid  bytbe  application  of  heat.  The 
fttaiou  of  a  metal  Is  often  called  mtUing;  but,  in  common  language,  tho  term  melLiog  U 

>V'  ^M'  ^^-o  "'^"i  ^'°>  applied  to  the  solution  of  a  a^d  in  water ;  thns,  we 
say,  sugar  vulu  in  wster ;  ditiatvu  In  water  would  be  better. 
Liquifaction  means  the  asme  thing.  The  fusion  of  metala  ia 
conveniently  cfl^cted  by  an  iron  ladle,  fig.  804. 

6139.  CnuMtt  are  little  reaaels,  a,  i,  e,  fig.  805,  Cor  pulling  certain  substances  into 
Fig.  eta.  that  are  to  be  exposed  to  a  violent  heat  of  a  fire  or  a  fiimae*-    Com- 

—--le  of  a  particular  kind  of  earthen-ware  that  issiata 

_er  ones  are  made  of  black-lead,     lliey  must  bs 

n  and  taken  out  of  the  Are  with  a  small  pair  of  crucible  tongs, 

d,  t,  and  they  should  have  covers  (o  protect  the  aabstancea  from  the 

Sfbel.     The  howl  of  a  tobacco  pipe  makes  a  very  good  sntall  cmoiUa. 
Tkt  heat  of  a  furnace  will  probably  be  very  seidom  i«quiied  in 
domestic  economy ;  if  it  should,  small  portable  furnaces  mar  ba 
^  procured  at  the  dealers  in  chemical  apparatus.     Some  are  made  to 
stand  upon  a  atool,  by  putting  a  few  loose  bricks  beneath ;  but  great 
care  mnst  be  taken  in  their  use  to  prevent  accidents  from  the  Ere. 

6140.  Theproati  caiUd  vxuhing  ia  employed  for  separating  powders  that  are  not  solu- 
ble in  wster  into  various  degrees  of  fineness,  with  greater  delicacy  than  can  be  eflbcled 
by  a>y  sifting.  The  substance,  after  being  ground  to  a  fine  powder,  is  mixad  ivith  a 
«»^  A..t  ^ — ...  ._j  __i...-j    .1. .,[  jnfl  heaviest  portion  of  the  powder  will 


^i  ,      i  aaryto: 

I      •?'^  ciroanw 

■yf      I  nfacon 

fn  the  end  I 
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pended  in  ibe  -water.  Bat  before  they  haTe  time  to  subeide,  the  water  is  poured  off 
with  them  into  another  yeaself  and  then  thej  are  suffered  to  subside.  If  it  be  required 
to  separate  a  third  degree  still  finer,  the  water  must  be  poured  off  a^in  before  the 
whole  falls  down,  and  the  sediment  of  this  water  will  give  the  finest  powder.  In  this 
manner,  eveiy  powder  may  be  separated  into  the  various  degrees  of  fineness  which  are 
required. 

6141.  Lmvtoitofi  is  the  washing  a  soluble  substance  from  an  insoluble  one  ;  as,  for 
instance,  to  produce  the  potash  from  wood  ashes.  The  whole  substance  is  mixed  with 
water,  and  suflfbred  to  stand  some  time,  till  the  water  has  dissolved  all  the  salt.  The 
water  is  then  decanted,  or  filtered  off;  if  this  water  be  evaporated,  the  salt  will  be  left 
behind. 

6142.  FUtration  is  the  depriving  liquids  of  some  solid  particles  that  are  mixed  with 
them.  It  is  to  be  obeervcd  that,. if  substaneea  are  actually  dissolved  in 
a  liquid,  no  filtration  can  separate  them :  thus,  salt  can  never  be  sep- 
arated from  water  by  any  kind  of  filtration  whatever,  although  some 
persons  erroneously  suppose  it  can.  Filtration  can  only  separate  what 
IS  mechanically  suspended,  and  what  would  mostly  fall  down  of  itself 
by  subsidence.  f^.  807. 

6148.  Filters  for  delicate  purposes  are  made  of  white 
unsized  paper,  and  they  are  folded  up  so  as  to  make  a 
cone,  as  in  the  wood-cut  a,  or  as  ^  Jig.  806 ;  to  support 
this,  the  paper  so  folded  is  put  into  a  funnel,  and  this 
tunnel  into  a  filtering-stand,  c.  These  filters  can  only 
serve  once. 

When  laige  quantities  are  to  be  filtered,  filtering- 
bags  are  used,  consisting  of  a  piece  of  flannel  or  linen 
listened  to  a  hoop,  «,  fyr.  807 ;  what  passes  the  first 
time  is  sometimes  not  fine  enough,  and  requires  being  refiltered 
Where  no  great  nicety  is  required,  it  is  sufficient  to 
have  a  frame,  as  at  c^fig.  8&,  and  to  throw  over  it  a  cloth.    In  filter- 
ing thick,  adhesive  substance^,  such  as  sirup,  it  is  sometimes  necessary 
to  moisten  the  filter  with  water.    In  filtering  very  small  quantities,  the 
paper  oone  may  be  simply  put  into  a  glass. 

6144.  Stramers  are  for  the  same  use  as  filters,  and  are  only  coarse 
filters.  They  are  made  of  cloths,  of  metal,  or  earthen-ware  pierced 
with  holes,  or  wire  cloth.    Flannel  is  often  used. 

6146.  A  UaniM  is  a  worsted  cloth,  sold  at  the  oil  shops,  made  on  purpose  for  straining 
sauces :  the  best  way  of  using  it  (says  Dr.  Kitchener)  is  for  two  people  to  twist  it  in 
contrary  ways ;  this  is  a  better  way  of  straining  sauce  than  through  a  sieve,  and  refines 
it  DMich  more  completely. 

6146.  The  operation  of  tifiing  is  well  known.  It  is  employed  for  separating  certain 
substances  from  others,  or  for  mixing  together  powders  very  completely ;  and  likewise 
for  procuring  panicles  as  nearly  as  possible  of  equal  sizes,  whether  coase  or  fine.  Sieves 
are  made  of  wire  cloth,  hair  cloths,  or  of  open  lawn  or  muslin.  Pierced  zinc  is  also  used ; 
and  in  some  countries  where  persons  are  obliged  to  make  their  own  sieves,  parchment 
•trained  over  a  frame,  and  pierced  with  numerous  holes  with  a  hot  iron  wire,  answers 
tolerably  well. 

6147.  ClariJuMHon  is  the  process  of  clearing  and  fining  any  fluid  from  all  impurities  or 
feculence.  It  is  performed  either  by  heat,  or  by  the  addition  of  some  substance  which 
will  unite  with  and  precipitate  or  raise  to  the  surface  the  matter  which  makes  the  liquor 
turbid.  The  substances  usnally  employed  are  the  white  of  eggs,  blood,  and  isinglass. 
The  first  two  are  generally  used  for  such  liquors  as  are  clarified  when  hot,  since  the  al- 
bumen of  the  egg,  or  of  the  blood,  when  beaten  up  with  a  portion  of  the  fluid,  coagulates 
by  the  heat,  and,  rising  to  the  surface,  carries  with  it  the  impure  matter  in  the  form  of 
a  scum.  Isinglass  dissolves  in  the  liquid,  and  sometimes  rises  with  the  Impurities  as  a 
•com,  but  sometimes  falls  down  to  the  bottom,  as  in  the  case  of  wine. 

6148.  To  exifr€99  is  to  separate  fluids  from  solids  by  mechanical  pressure,  and  is  used 
chiefly  for  obtaining  the  juice  and  oils  of  vegetables.  It  is  performed  by  a  lever  or  screw 
press.  The  substances  are  enclosed  in  a  bag  of  doth,  introduced  between  the  pkites  oi 
the  press.  Hair  doth  is  the  best  for  the  bags,  as  it  does  not  impart  any  peculiar  taste. 
To  some  vegetables  that  are  not  juicy  enough,  the  addition  of  a  little  water  is  necessary. 
For  unctuous  seeds,  heated  iron  plates  are  sometimes  used ;  when  the  iron  is  cold,  the 
oil  is  storied  aM-irown, 

6149.  Ewaporating,  or  ^aporixatum,  is  the  conversion  of  a  liquid  into  the  state  of  va- 
pour, as  water  into  steam.  No  body  in  nature  can  be  destroyed  ;  and  what  is  common- 
ly caUed  the  drying  up  of  water  is  but  its  conversion  into  vapour,  which  is  either  dis- 
solved in  the  atmosphere,  or  rendered  visible  as  steam.  Water,  when  exposed  to  the 
air,  is  constantly  evaporating,  but  heat  accelerates  this  process ;  consequently,  when 
we  wish  to  evaporate  water  quickly,  we  employ  heat.    The  larger  the  surface  of  the 
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ter,  tbe  more  rapid  will  be  the  eyaporatioo,  and  therefinne  we  pat  it  into  large  etudlov 
vessels.  It  is  to  be  obserred  that  the  atmosphere  is  not  a  neoeesaxy  agent  in  evap- 
oration, bat  rather,  by  its  pressare,  it  tends  to  prevent  it ;  for,  if  we  take  off  the  preaa- 
are  of  the  air  by  removing  it  altogether  from  the  evaporating  snrfooe  bj  exhaostiD^ 
tbe  evaporation  will  go  on  macfa  filter ;  an  instanoe  of  which  was  mentioned  in  an  ira> 
provement  in  the  manufacture  of  sugar ;  and  the  same  principle  is  applied  in  proenhBg 
the  extract  of  vegetables.  Shallow  pans,  or  basins,  are  made  for  evaporating  in,  of  which 
those  of  a  kind  of  porcelain,  called  wedgewood's,  are  the  best  when  heat  is  used. 

6160.  DecompoMttion  is  the  complete  separation  from  each  other  of  the  eEementary 
principles  of  which  compoand  bodies  consist ;  by  decomposition  all  the  properties  of 
such  a  substance  are  destroyed. 

6151.  Effervescence  is  the  babbling  occasioned  by  the  escape  of  gas  from  any  Uqind, 
giving  an  appearance  like  boiling.  An  example  of  this  is  seen  when  muriatic  acid  is 
poured  upon  chalk. 

6152.  Funnels  are  made  of  tinned  iron,  pewter,  stone-ware,  white  or  brown,  glass,  and 
of  various  sizes.    Very  small  funnels  are  useful  to  fill  viids  and  other  smafi  bonJes. 
Where  acids  are  to  be  poured,  glass  or  earthen-ware  are  requisite,  as  metal  wiU  be  car 
roded.    Glass  is  excellent,  because  cue  can  see  if  it  be  perfectly  clean. 

6163.  Test  Papers  for  detecting  Acids  and  Alkalies. — These  are  sold  at  the  cfaemisls\ 
That  for  ascertaming  whether  any  acid  exists  in  a  liquid  is  bine ;  if  there  is  any  acid, 
the  blue  paper,  tinged  with  litmus,  will  turn  red  when  dipped  into  it.  Those  for  alka 
lies  are  yellow,  with  turmeric ;  any  alkali  in  a  liquid  state  will  turn  them  brown. 

6154.  The  grmmd  tioffen  of  vtoZf  someHmeagtt  tofixH  thtt  tliej  oaa  acaraelr  be  noved.    Sewnl  mA. 
odt  hftT0  been  practiaea  for  looeenin^  them.    Wben  the  bend  is  not  etrong  eno1^1i,  a  bend-Tiee  mmj  be  tried ; 
but  greet  oere  moet  be  taken  that  it  doee  not  breek  the  riaL    Tapping  each  aide  of  tbe  aeek  mrreaiiielj 
with  a  piece  of  hard  wood  eometimee  prodocee  the  dedred  effect.    When  theee  metbode  fail,  heat  wmj  ba  tned. 
Ploage  the  nadt  of  the  vial  into  boiling  water,  or  beat  it  gently  by  a  spirit  lamp.    Hen  care  Moat  be  taitaa 


that  the  contents  an  not  verr  volatile,  or  tber  aaay  burst  tbe  bottle.   When  tbe  aaek  baa  been  ■rmimed,  wbiek 

with  -       -      - 


expands  it^a  anart  blow  witb  tbe  hand,  atniek  upon  tbe  bottom  of  the  bottle,  eoBetimee  detadiee  tbe 
A  little  oliye  oil  pat  roond  tbe  stopper  for  a  day  or  two,  will  soak  into  the  neck  and  often  loaeea  tbe  ecopper 
When  all  these  inethodi*fail,  the  stopper,  if  it  be  worth  the  expense,  as  in  tbe  case  of  a  decanter,  aay  be  gvi 
oat  by  sending  it  to  the  china*inender,  who  works  it  ont  by  a  drill. 

6165.  With  respect  to  quantities  in  the  preparations  of  ike  9tiU-room  or  htckaty  it  is  very 
_.  important  to  have  a  certain  precision,  and  in  some  cases  it  is  abaolBtely  es- 

^'     '  sentiaL    Instead  of  the  frequent  ill-defined  directions  of  a  bit  of  this,  a  handful 
of  that,  dec.,  Dr.  Kitchener  particularly  recommends  that  cooks  should  aceostom 
themselves  to  use  weights  and  measures  more  frequently.    There  should  be  a 
measure  for  a  gallon,  a  quart,  a  pint,  and  half  a  pint.    Graduated  glass  measures 
are  sold  at  the  chemists',  which  save  much  trouble,  fyr.  809.   One  of  these,  con- 
taioing  a  wine  pint,  is  divided  into  sixteen  ounces,  and  the  ounce  into  eight 
:  I  drachms  of  water,  by  which  a  certain  weight,  which  is  menUoned  in  a  receipt, 
JrJ  can  be  measured  out.    Measures  of  this  kind  are  easily  nude  by  weif^ng  the 
^\^  water,  and  scratching  a  mark  on  ariy  tall  glass  for  the  space  it  oceo{nes.    A  file 
^■■^  will  do  to  mark  with. 

6166.  A  tabte-spoonful  is  often  mentioned  as  a  measure  or  quantity  in  a  recipe  or  pre- 
scription, as  given  by  medical  men,  or  in  books.  By  this  is  generally  meant  and  under- 
stood a  measure  or  bulk  equal  to  what  would  be  produced  by  half  an  ounce  of  water. 

6167.  By  dessert-spoonful  is  meant  the  half  of  a  spoonful ;  and  a  tea-spoonfiil  is  m 
quantity  equal  to  a  drachm  of  water.  This  is  best  adjusted  by  a  graduated  glass  meas- 
ure, sold  at  the  glass  shops,  for  spoonfuls. 

6168.  A  drop  is  the  name  of  a  vague  species  of  measure,  so  called  because  the  tiqnid 
is  dropped  from  the  mouth  of  a  bottle ;  but  the  quantity  of  a  drop  may  vary,  depending 
upon  the  consistency  of  the  liquid,  and  upon  the  size  and  shape  of  the  mouth  of  the  bot- 
tle from  which  it  proceeds.  The  London  College  of  Physicians  have  fixed  Uie  qnantity 
of  a  drop  to  one  grain,  sixty  drops  being  a  fluid  drachm.  This  sixtieth  part  of  a  fiaid 
drachm  they  call  a  mtmm :  and  glass  tubes,  graduated  for  the  purpose  of  meaanring 
minims,  may  be  purchased  at  the  glass  shops. 

6169.  A  good  kUance  or  pair  of  scales  is  necessary.  It  is  requisite  to  have  scales  for 
ordinary  uses,  and  othen  for  occasions  where  greater  delicacy  is  reqaired.  Fine  scales 
should  be  kept  in  a  box  secluded  from  the  air,  and  should  never  be  overioaded.  They 
should  be  used  in  a  good  light. 

6160.  Glass  rods^  or  tuhesj  are  convenient  ibr  stirring ;  so  are  the  stems  of  tobaooo 
pipes.  As  glasa  tubes  are  liable  to  be  broken  by  rolling  off  the  table,  soften  one  end  in 
a  flame,  and  bend  about  an  inch ;  they  win  not  then  roll. 

6161.  Glass  tubes  may  he  bent  and  drawn  out  by  the  heat  of  a  good  spirit  lamp,  and 

may  be  broken  at  any  required  place  by  fint  making  a  mark  on  it  with  the  corner  of  a 

file.    Larger  tubes  maybe  softened  and  bent  over  a  charcoal  fire  in  a  amaU  portable  far- 

nace.     Glass  blounngy  with  a  table  and  bellows  on  purpose,  might  afford  an  elegant  and 

useful  amusement,  as  thermometer  bulbs  and  other  uaefnl  things  are  easily  made. 

6163.  Spoons  of  metal  and  wood  are  used  for  various  porpoaes ;  a  gpahda  is  for  rBl>> 
bing  pastes 
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8103.  CtwuiUi  of  rartfoM  ki»i»  tlioiUd  be  ktnt  in  th*  itiU-room  for  oooanonal  diglit  parpo«M,  or  for  amid 
ittf  famitara.  Or  tha  first,  >lMir  jNWf«  ia  trell  inown :  if  reqaired  to  be  ttronger  thaa  ruuad,  a  littlo  f  lae  may 
be  boUed  in  it :  loaie  pat  powdered  resin  in  it.  WhiU  of  tggt  or  n  oolutian  of  gbtt  and  strong  gum  ^oattr, 
■le  good  OBOients.  A  potto  wmdo  ofUm»ood  smoI  diiee  rorj  fisra  sad  adhsne  ttnnlj.  A  ooft  comtnt  is  made 
of  yellow  wax  melted  with  its  weight  of  tnipentine,  and  a  little  Venetian  red  to  giTe  it  ocdoar.  This,  whea 
eold,  is  as  banl  as  soap,  bat  can  be  softened  by  the  warmth  of  the  hand,  and  im  Terr  nseful  to  stop  np  oracka, 
and  is  better  to  corer  the  corks  of  bottles  sent  to  a  disUnce  than  sealing-wax  or  hard  oement.  Piosler  ^ 
Ptrit  may  lerre  as  an  occasionsl  oement. 

6164.  Other  JUUngS'Up  in  the  still-room  sboald  be  the  following  : 

A  small  sink  with  water  laid  on,  which  may  be  covered  over  when  not  wanted  ;  tow 
ela,  brushes,  and  other  apparatus  for  keeping  everything  perfectly  clean,  should  be  al- 
ways at  hand.  Cupboards  for  keeping  things  out  of  the  dost ;  and  shelves  along  the 
walls  to  keep  things  on  that  are  want^  often.  On  no  account  should  any  bottle  or  vial 
be  suffered  to  remain  without  a  carefully-made  and  accurate  label,  as  numerous  accidents 
have  happened  throuffh  neglect  of  this  caution.  A  strong  taJbUf  and  two  or  three  small 
ones,  as  well  as  stands ;  a  rust  of  drawers^  to  keep  small  articles  and  materials ;  a  grate, 
with  a  boiler  on  one  side  and  an  oven  on  the  other,  is  necessary ;  the  latter  will  often 
be  useful  for  drying  things.  Hobs  of  the  grate  should  have  a  sort  of  canopy,  to  prevent 
dust  from  falling  upon  whatever  is  placed  upon  them. 

6165.  For  fuel,  in  the  operations  of  the  still-room,  besides  coal,  coko  and  charcoal  are 
wanted.  Coke  has  the  advantage  of  giving  a  great  heat  without  any  smoke ;  the 
Staffordshire  coke  is  the  best,  though  dearest.  Anthracite,  likewise,  gives  no  smoke. 
Charcoal  is  the  best  fuel  for  many  nice  operations.  Boxes  with  fuel  should  be  kept  in 
the  room  :  they  may  be  on  rollers  to  slide  into  recesses.    See  Section  *'  On  Fuel." 

6166.  The  walls  of  the  stUl-room  should  be  whitewashed  and  painted  of  a  light  straw  col- 
our, both  for  the  sake  of  having  the  most  light,  and  that  it  may  be  easily  renewed  and 
kept  perfectly  clean. 


CHAPTER  in. 

DESCRIPTION  OP  BSSEIITIAL  OILS,  OS  B88BNCE8,  AND  TRB  HOIS  OP  FRBPAEINO  THBM. 

6167.  We  here  beg  to  remind  our  readers  of  what  has  been  stated  in  a  previous  part 
of  this  work,  that  vegetables  yield  two  distinct  kinds  of  oil ;  one  called  >Sz^,  or  fat  oils, 
because  they  do  not  rise,  nor  are  volatilized,  except  at  such  temperatures  as  are  suffi- 
cient to  decompose  them ;  such  is  olive  oil.  These  are  also  termed  expir^sed  oils,  be- 
cause they  are  obtained  by  employing  strong  pressure.  The  other  kind  of  oil  is  called 
volatile  oil,  because  it  rises  by  VBpour  at  a  gentle  heat,  and  is  easily  obtained  by  distilla- 
tion :  these  are  also  sometimes  termed  distilled  oils  and  essential  oils. 

6168.  The  essence  of  a  vegetable  is  a  term  that  was  given  by  the  old  chemists  to  that 
principle  in  which  resided  the  taste  and  odour,  as  well  as  the  pungency,  which  peculiarly 
distinguished  it  from  other  vegetables.  Thus,  the  fragrance  of  orange  or  lemon  peel,  of 
peppermint,  or  of  cinnamon,  and  the  pungency  of  cloves,  wore  found  by  experience  to 
be  separable  from  the  other  parts  of  the  v^table  by  means  of  distillation,  &c. ;  and 
the  result  of  this  was  a  small  portion  of  a  highly  aromatic  and  odoriferous  oil,  in  which 
was  contained  the  entire  odour  that  had  been  dispersed  through  the  whole  mass ;  hence 
the  oils  thus  procured  obtained  the  name  of  essences. 

6169.  These  essences,  or  essential  oils,  most  of  which  are  highlyodoraus,  furnish  the  most 
valuable  materials  to  the  perfumer  (See  "  Perfumery,"  Book  xIX.,  Chap.  IX.),  are  em- 
ployed in  spirituous  liquors  used  at  the  table,  and  in  cookery,  and  likewise  in  medicine, 
painting,  sic.  They  exist  in  various  parts  of  plants :  in  some,  as  thyme,  the  oil  is  con- 
tained in  all  parts  of  the  plant ;  in  others  it  is  contained  only  in  the  leaves,  the  fruits, 
the  seeds,  the  flowers,  the  roots,  or  the  bark.  In  some  cases,  diflbrent  parts  of  the 
same  plant  contain  different  oils .-  the  orange,  for  example,  has  three  different  oils ;  one 
in  the  leaves,  another  in  the  flowers,  and  a  third  in  the  fruit.  The  quantity  of  oil  varies 
not  only  with  the  species  of  plant,  but  with  the  soil  and  culture,  and  particularly  with 
the  climate ;  thus,  in  hot  climates,  plants  yield  most  essential  oO.  In  some  pUints  the 
oil  does  not  escape  in  drying ;  others  lose  it  inunediately,  particularly  flowers. 

6170.  The  essential  oils  are  chiefly  obtained  by  disUUation :  a  few  are  obtained  by 
expression,  as  those  of  the  orange,  lemon,  and  bergamot.  To  extract  the  odorous  oils 
of  certain  flowers,  as  jessamin  or  tuberose,  infusion  in  a  fat  oil  is  suflicient.  These 
are  called,  also,  volatile  oils. 

Tk*ir  tatte  is  exoeedingljr  hot  and  fraaf ent,  and  in  some,  partieolarlj  the  oil  of  peppermint,  followed  bj  a 
remariuble  seoeation  of  ooldness«  though  the  tbemometriMl  temperatare  nadergoes  no  change.  The  aeri- 
monr  of  some  of  the  oils,  as  the  oil  of  clores,  is  so  great  as  aetasllj  to  doetror  the  outer  skin  of  ue  tongue,  and 
ef  other  sensible  parts.  Thej  hare  not  alwajs  the  same  tastes  with  the  plants  ther  are  distilled  frtmi,  or,  at 
Isest,  not  in  the  same  degree.  Nothing  ie  more  bitter  than  wormwood ;  yet  the  oil  of  wormwood  has  no  re- 
markable bitteraees.  Anise,  which  is  of  a  sweet  taste,  jields,  on  the  contrarjr,  an  oil  infinitely  mors  sweet 
than  the  seed:  and  pepper,  which  is  so  remarkably  hot  and  serid,  ailbrds  an  oil  no  waj  remarkable  for  its 
pungency.  Tbynw^  which  is  in  itself  Tenr  acrid  and  pongent,  con^e^s  that  property  in  a  yet  greater  degiee 
lo  its  itl ;  there  is,  indeed,  no  eseealial  oil  so  acrid  and  fiery  as  ' 


thai  of  this  plant. 

The  number  of  these  oils  is  so  great  as  to  baffle  all  enumeration,  almost  every  odorif- 
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eroin  plant  being  distingaislied  by  a  peculiar  oil,  to  which  it  is  indebted  for  its  pet 
fnm^. 

6171.  The  f Mowing  UMt  eiJiibits  the  most  prominent  propertiee  of  moat  of  tke  e» 
•ential  or  volatile  oils : 


I 


Ormvity. 


■ten*. 


Odoar. 


Procorad  ftom 


I 


RoMoiary 
Fennel 


Samfi 
Tansy 
Cantrnj 


Liveader 

Wonnwood 

Chamomile 

dope 

Pltal«7 

Feppamint 

SaTin 

Comtnder 

SaAroA 

Torpentiae 

Janiper 

Clorea 

Lemon 

Orann 

NeraU 

Cinnamon 

Natmegs 

Beri^mot 

Mace 

Roeee 
Pepper 


none 


none 


Boae 
green 

bine 

green 

gre^n 

green 

none 


green 

none 

jellow 

yellow 

yellow 

yellow 

none 

yellow 


none 
none 


•9S4 
•W7 

1-ON 
•MS 

-WIB 


thin  liquid 
beeomea  eoltd  at 
600 


•7«l 

•All 

1-0S4 

•886 
•800 

loss 

•M8 


iolidat 
MO 

cryatallized 
thin  liquid 


like  batter 
thin  li<|aid 


flaid  as  water 
very  flaid 
oilr,  Ter^r  fluid 
thm  liquid 

ditto 

ditto 
oily  and  liquid 
like  batter 
not  oily  ;  aolid 

atxio 
oily 

like  the  fldwer 
like  batter 


like  the  plant 


•like  the  root 
very  Btroof 
very  atrong  and 

pungent 
like  the  plant 
very  atnng 

like  camphor 
like  the  plant 


like  the  dower 

like  the  plant 
diiagreeable 


•trwig 
etroQgHBell 
b'k«  elovee 
like  the  fruit 

ditto 

ditto 
like  cinnamon 
like  nutmegs 
like  oranges 


very  acrid 


Bjm  marinas  officinalis, 
seeds  of  Anethum  fanicolam. 

root  of  Lanras  SeeaaAns. 
leaves  of  Tanaoeiam  Tol^Fare. 
of  the  Okrom  cam. 


flowers  of  the  Mentha  p«ftK 
sseds  of  FiBpuieUn  anisam. 


leares  and  flowers  of  Thymus  s«: 
flowers  of  t«Tendala  apicn. 
leares  of  Artenusia 
flawers  of  Arthemas  ncdMlis. 


flowers  of  Humerus  Inpuhis. 
leaves  of  Apiam  Petveeelinun. 
leaves  of  Mentha  piperitis. 
seeds  of  Conandrum  sativum, 
pistils  of  Crocus  sativos. 
resin  of  nnoe  sjrivettris. 
seede  of  Janipens  oommnnisL 
capaules  uf  ETajBfeoia  caryophillnta. 
rind  of  the  fruit  of  Citrus  medica.. 
rind  of  the  fniit  of  Citras  aonatini 
flowers  of  ditto. 

bark  of  the  Lanrus  dnnnmonuom. 
seeds  of  Myrisiica  moochnta. 
rind  of  the  fruit  of  Citrus  anraatiui 

seeds  of  Mvristiea  moaohatn. 
petals  of  Roea  %ntifulia. 
seeds  of  Piper  nigtnn. 


0173.  Essential  oils  are  not  obtained  fVxmi  odoriferous  substances  in  qusntities  proportioaed  to  their  degren 
cf  odoar.  Some  which,  if  we  were  to  reason  from  analosfy,  should  seem  very  well  fittnd  for  this  proeeea,  yi^d 
extremely  little  oil,  and  others  none  at  all.  Roees  and  dwsMxntle  flowers,  «iinao  otraag  and  tastiiv  saaB 
promise  abundance,  are  found  to  contain  but  a  small  quantity  of  oil ;  the  violat  and  the  jnssamiii  neipera^ 
which  perfume  the  air  with  their  odour,  lose  their  smell  upon  the  gvntlest  coction,  and  do  not  aflbnf  any  otl 
on  being  distilled,  aniens  immense  aosatitiee  are  subjected  to  the  operation  at  once ;  while  sarrn,  whosn  dJaa 
greeable  scent  extends  to  no  groat  distanoe,  gives  out  the  hurgeat  pn^iortion  of  volatile  eil  of  almosz  any  wsg^ 
table  known. 

0173.  As  examples  of  the  quantities  of  esaeotial  oils  Welded  by  different  plants,  the  fonowiag  mav  be  meationnd  i 
0  on.  of  the  ot/  wjwnptr  may  be  imioured  from  48  lbs.  of  the  berries ;  l  lb.  V  ox.  of  the  eti  of  loecadcr  mfSf  hn 
obtained  from  80  fbe.  of  lavender  flowers ;  I  at.  cf  oil  tf  rosematy  may  be  had  from  94  Iba. «  the  plant. 

6174.  Obtaining  the  essential  oil*  tkcmtehe*  from  the  seteral  productions  is  aeUom  at- 
tempted in  domestic  practice,  as  they  may  be  parchased  ready  prepared  from  a  respect- 
able chemist  or  apothecary :  when  they  are  procured  by  distillation,  the  processes  are 
the  same  ae  those  which  we  shall  describe  for  obtaining  the  distilled  waters,  with  the 
exception  that  less  water  is  employed,  and,  of  course,  a  much  larger  quantity  of  the 
leaves,  flowers,  or  other  parts  of  the  plants.  Many  of  them  are  made  in  those  warm 
climates  where  the  plants  grow  in  greater  abundance  than  with  us.  The  chief  man«- 
facture  of  the  essential  oils  or  essences  which  we  have  is  in  the  south  of  Fraaee;  as 
those  of  rose,  neroii,  lavender,  thyme,  lemon  thyme,  and  roeeroary.  Some  of  them,  an 
the  oil  of  lavender  and  fennel,  are  made  of  the  best  qnahty  in  ttiis  country :  the  En^isk 
oil  of  lavender  is  three  times  as  dear,  and  very  much  superior  to  the  French. 

6175.  Wc  cannot  separate  the  volatile  oils  from  the  aromatic  plants  by  distiUing  them  aiene, 
because  the  proportion  of  these  oils  is  so  small  that  they  could  not  be  collected ;  and, 
besides,  it  would  be  impossible  to  regulate  the  heat  so  as  to  be  sufficient,  and  yet  mM 
burn  the  materials,  and  destroy  the  product  Hence  it  is  necessary  to  distil  them  with 
a  proportion  of  water.  During  the  process  of  distillation,  the  volatile  oil  rises  with  the 
watery  vapour,  and  condenses  r«ith  it  in  the  receiver,  where  it  is  partly  dissolved  by 
the  water.  The  greater  part,  however,  of  the  oil  again  separates  from  the  water,  after 
it  has  remained  at  rest  for  some  hours  in  a  cool  place,  and  either  ikiats  on  the  surtee, 
or  sinks  to  the  bottom,  according  as  it  is  lighter  or  heavier  than  its  bulk  of  water. 


Fig.  810. 


The  essential  oil  thus  procured  can  be  completely  detached  fitMn 
the  water  by  an  instrument  called  a  Separatory. 

The  fluids  to  be  separated  are  introduced  through  the  orifioe  «, 
Jig.  810,  which  is  then  closed  with  a  stopper.  One  neck  is  ihflB 
shut  with  the  linger,  and  the  vial  is  to  be  inclined  to  the  other  aide. 
As  soon  as  the  fluids  have  separated  by  means  of  their  Rp*H><f|ff 
gravity,  the  flnger  is  to  be  removed,  and  the  wb<^  of  the  heavief 
fluid  will  ran  through  the  lower  nec^  before  any  of  the  lighter  em 
capes.    Another  method  of  effecting  the  same  thing  is  to  pat  the 
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waole  into  large  aanow-neeked  bottloi,  setting  them  in  a  oool  plaee,  tliat  flie  poctioB  of 
the  oil  which  is  not  disaolTed  in  tlue  water  mi^  riae  to  the  top,  or  sink  to  the  bottom. 
It  may  then  be  separated,  either  by  a  small  glass  ajringe,  or  by  means  of  a  filter  of  par 
per ;  or,  lastly,  by  means  of  a  woollen  threaot  one  end  of  which  is  immersed  in  the  oil, 
and  the  other,  the  lower  end,  in  a  vial ;  the  oU  will  thaa  pass  oyer  into  the  vial  by  capil- 
lary attraction ;  and  tlie  thread  Is  to  be  squeezed  diy. 

0176.  In  prooediny  lo  pfoeara  »  pMl^r  vuutiitf  of  Uh  cO  with  fntk  Utirm  or  flowofo.  the  wIiolO  o(  the 
water  produced  bjr  the  ftnt  distillaUoo  ie  omplojreo  in  the  Mxt.  iaelead  of  plam  water,  eo  that  thoa  the  piodk 
Qoe  of  dl  in  the  eeeoad  dietillation  will  exceed  that  of  the  fint  Df  tho  whole  quantity  held  in  peimanont  aohi- 
tiou  by  the  water  of  the  former  prooeei.  I^  thie  method  the  aoMrant  of  oil  jrielded  ojr  equal  qaantitiea  of  the 
fame  oubetanee  will  form  a  oonataatlj  iaereaainf  eeriea,  tQl  the  whole  of  the  water  drawn  off  by' each  diktiU»> 


tion  ie  completely  eatarated  with  dl.  It  ia  not  till  the  leventh.  or  orea  auartimea  the  tenth  dietillation,  that 
the  produce  of  dl  attaina  ita  mazimam.  Tall  aloBbioi  are  the  beat  for  theae  dirtillatinnei  k  ia  to  be  obeecved 
that,  if  too  mnofa  water  be  need,  the  dl  will  dindTo  in  it,  and  only  an  aromatio  water  will  be  proenred ;  if 
too  littla  water,  the  pla^a  may  Im  ehamd. 

6177.  fa  tM§  mamur  the  attnet  e/roMv  ia  proonred :  Pvt  into  tho  body  of  the  iti]]  40  ponnda  of  loae  petalf 
and  00  qoaru  of  water ;  dlotil  off  one  half  of  tha  water.  When  a  oondderaUe  qnaatity  of  aneh  water  of  the 
ftrat  dietillation  is  obtained,  it  mnit  be  need  aa  water  npon  freeh  roee  petals ;  a  prooess  of  repetition  to  he  ««> 
'ried  to  the  fifth  time.  In  the  dietillation  of  orange  flowers,  to  obtain  tne  essenoe  of  nen>H,  the  same  process  is 
'bUowed.  If  ornnge-flower  water  merely  be  wanted,  then  it  iB  obtained  at  one  diatiUatkm,  by  reeerrinf  the 
first  fifthpart  of  water  that  comee  over. 

0178.  Tke  eeUhraUd  attur  o/ro«f«,  a  predons  perfume,  which  is  the  essential  oil  of  rosea,  ia  prepared  ia 
Persia  and  India.  Ohazipoor,  on  the  Ganges,  seventy  miles  below  Benares,  is  famona  for  its  ^mnnfaoture  of 
thie  ooetlypeifame ;  hnndrada  of  acrea  an  Uiere  eaploywl  in  the  ooltiTation  of  loeee,  and  it  is  said  that  it 
requires  800,000  rosee  to  produce  half  an  ounce  of  the  attar.  To  prooure  it.  a  clean  cask,  or  glazed  earthen 
jar,  is  filled  with  petals  of  the  musk  rose  separated  from  their  calyces,  and  they  are  then  covered  with  spring 
water :  the  tosssI  containing  them  is  set  in  the  snn  for  two  or  three  dnys,  and  brought  under  oover  in  the 
night.  At  the  end  of  the  thud  or  fourth  di^  small  particles  of  yellow  oil  float  on  the  snifaoe  of  the  water, 
which,  in  a  week,  accamulatee  into  a  thin  soum ;  this  scum,  whidi  is  the  attar,  is  taken  up  by  a  little  cotton 
tied  to  the  end  of  a  atick,  and  squeezed  into  a  small  riaL  It  selle  for  from  £ito  £S  per  ounoe.  The  Pernaa 
attar  of  roees  is  faid  to  be  superior  to  the  East  Indian. 

6179.  The  essences  of  tke  lemoriy  the  orange,  and  the  bergatnot  are  the  only  ones  that 
are  so  abundant  as  to  be  obtainable  by  expression.  For  this  purpose,  a  small  wheel,  with 
its  circumference  set  with  stout  nails,  Is  put  in  motion,  and  a  lemon  or  orange  is  applied 
to  it  till  the  whole  of  the  yellow  outer  rind  is  rasped  away.  The  raspings  fall  to  the 
bottom  of  the  case  in  which  the  wheel  turns,  and  they  are  then  squeezed  between  two 
plates  of  glass.  By  this  gentle  pressure  the  oil  flows  from  the  ruptured  cells  into  an 
adjoining  vessel,  and  is  there  suffered  to  rest  till  the  water  and  the  other  impurities 
hare  subsided.  This  essential  oil  is  soluble  in  all  proportions  in  pure  alcohol ;  but  only 
14  pans  diftsolve  in  spirits  of  wine. 

6180.  it  very  ingemous  mode  is  employed  for  fixing  the  oromA,  or  perfiuaus,  of  pUuits  in 
expressed  oils  without  the  assistance  of  any  but  the  gentlest  heat  The  oil  which  is 
used  IS  either  oil  of  behn  or  the  purest  olire  oil,  both  of  which  are  entirely  scentless.  The 
flowers  whose  aroma  is  to  be  extracted,  Jessamin  flowers  for  example,  are  thickly  spread 
upon  flakes  of  wool,  preyiously  soaked  in  the  oil ;  then  they  are  enclosed  in  tin  boxes 
and  sufTcred  to  remain  Ull  the  flowers  begin  to  decay,  and  lose  their  colour  and  texture. 
They  are  then  removed,  frtsh  flowers  are  added,  and  the  maceration  repeated  tUl  the  oil 
becomes  nchly  impregnated  with  the  jessamin  scent.  This  oU  is  then  put  into  a  still 
with  water,  and  the  essentidl  oil  comes  over  with  the  water ;  or  the  wool  is  pressed, 
and  the  fragrant  oil  separated  from  the  flowers  is  put  into  closely-stopped  bottles,  and 
sold  under  the  name  of  essence  of  jessamin.  These  essences,  therefore,  consist  of  a  fixed 
oil  saturated  with  the  aroma  of  the  plant. 


CHAPTER  IV. 

SniPLS  nX8TII.LnD  WATBHS,  AHD  MSTHOD  of  PRBPARIRO  THBM. 

6181.  When  any  vegetable  matter  is  boiled  with  water  in  a  vessel  fitted  to  collect 
and  condense  the  vapour,  the  distilled  water  so  obtained  is,  in  almost  every  instance, 
somewhat  impregnated  more  or  less  with  odorous  or  sapid  particles,  which  it  has  ex- 
tracted from  the  vegetable,  and  carried  up  with  it  in  the  process.  But  the  difference 
in  the  degree  of  impregnation,  according  to  ths  substance  employed,  is  extreme.  Some- 
times only  a  faint  and  nauseous  taste  is  given,  which  soon  goes  off;  but  in  other  in- 
stances the  water  is  highly  scented,  and  has  mach  taste.  The  first  occurs  where  the 
plant  is  of  the  herbaceous  and  nearly  insipid  kind,  or  only  bitter  without  being  aromatic; 
but  where  the  plant  is  rich  in  essential  oil,  or  strongly  aromatic,  the  water  partakes 
largely  of  these  properties.  What  are  called  distilled  waters,  therefore,  consist  of  sim- 
ple water  slightly  impregnated  with  the  essential  oils  of  difierent  plants.  A  great  va- 
riety of  these  have  been  used  formerly,  most  of  them  obtained  from  the  vegetable  king- 
dom ;  and  many  were  procured  from  the  inodorous  herbaceous  plants  for  purposes  of 
pharmacy.  In  France  they  enumerated  no  less  than  U5  different  distilled  waters,  one 
half  of  which  have  scarcely  any  flavonr  or  virtue.  The  greater  part  are  now  disused  in 
this  country,  beinff  considersd  of  no  value ;  and  a  very  few  on^  are  retained. 

8182.  The  distiUed  voaters  made  in  Britain  are  prepared  from  the  aromatu  vegeiabUs 
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from  most  of  which  an  essmUial  oil  may  also  be  obtained ;  and  as  the  water  disiined  Iran 
them  tastes  and  smells  strongly  of  the  oil  pecnliar  to  the  plant,  and  also  as  a  water  Teiy 
similar  to  that  which  is  distilled  may  generally  be  made  by  dissolTing  some  of  the  ofl  it- 
self in  plain  water,  there  oan  be  no  doubt  but  that  the  distilled  waters  of  the  aromatie 
yegetables  owe  their  strong  smell  and  taste  to  the  essential  ofl  which  they  hold  in  sota- 
tion.  It  has,  indeed,  been  suggested  that  the  principle  which  oocasioiis  the  odour  may 
be  in  some  cases  distinct  from  the  essential  oil  itsdf ;  but  4W  these  have  never  beea 
separated,  and  as  their  distinction  is  a  point  which  chemistry  has  not  yet  determined,  it 
is  RuflScient  fbr  ns  here  to  adopt  the  prevailing  opinion. 

6183.  The  process  for  jreparing  these  simple  aromatic  distilled  ^taUrs  is  as  follows :  The 
herbaceous  or  dried  plants  should  first  be  thoroughly  macerated  in  water,  to  open  their 
texture,  and  make  them  yield  their  essential  oil  more  abundantly.    When  herbaceous 
plants  are  used,  such  as  peppermint  for  example,  they  become  sufficiently  macerated  ia 
the  time  that  it  takes  to  bring  the  water  to  a  boiling  heat,  so  that  no  previons  prepara- 
tion is  necessary,  it  being  sufficient  to  put  them  into  the  still  with  the  reqalaite  quantity 
of  cold  water.    But  the  woods  and  other  hard  parts  of  plants  should  he  macerated  for 
some  time  before  distillation,  being  previously  well  bruued,  and  their  textme  broken 
down.    If  a  glass  alembic  is  used,  it  should  be  placed  on  a  sand-bath ;  if  a  eopper  or  tin 
one,  it  should  be  put  into  a  water-bath.    The  quantity  of  water  required  most  vaiy,  of 
course,  according  to  the  nature  of  the  substance  used.    Herbaceoos  plants  leeealiy 
gathered  require  that  the  still,  or  alembic,  should  be  filled  only  to  two  thirds  of  its  capa- 
city, with  the  plants  moderately  pressed,  and  so  much  water  added  as  will  fiiUy  ooTer 
them :  if  too  many  plants  are  put  in,  as  they  swell  much,  they  would  choke  np  the  head 
of  the  still.    The  fire  should  bie  raised  expeditiously  at  Ihvt,  as  a  long-oontinned  heat  is 
apt  to  impair  the  aromatic  flavour.    The  first  drops  that  come  over  are  insipid,  and 
should  be  thrown  away :  soon  the  water  which  comes  is  milky  and  turbid,  owing  to  an 
excess  of  essential  oil,  which  it  carries  up  with  it  above  the  quantity  which  it  can  hold 
in  dear  solution ;  this  excess  of  oil,  when  the  distilled  water  cools  gradnaUy,  oolleets  at 
top  in  form  of  a  thin  film,  or  subsides  to  the  bottom  according  to  its  specific  grvritj. 
As  the  water  distils  over  it  becomes  clearer,  and  proportionally  less  aiomatie  to  the 
taste ;  till  at  last,  when  perfectly  limpid,  it  appears  nearly  insipid,  and  the  fire  sbonlil 
then  be  withdrawn.    Much  care  is  necessary  to  prevent  any  of  the  vegetable  matter 
firom  being  scorched  during  the  process,  and  the  distillation  Aould  be  stopped  before 
any  burned  or  empyreumatio  flavour  is  perceived. 

6184.  Another  method  of  procuring  distiUed  toaters  is  sometimes  employed  by  what  is  called 
the  cold  still,  and  which  nas  been  much  practised  in  private  famihes.  A  ahMUow  leaden 
vessel  is  filled  with  fresh  herbs,  flowers,  &c.,  which  are  heaped  abow  it;  so  that,  when 
the  head  is  fitted  on,  this  also  may  be  filled  a  considerable  way.  A  litUe  fire  is  made 
under  the  vessel,  sufficient  to  make  the  bottom  much  hotter  than  the  hand  can  bear, 
care  being  only  taken  not  to  heat  it  so  far  as  to  endanger  the  sc«jrching  any  pait  of  the 
plants.  If  the  bottom  of  the  vessel  be  not  made  so  hot  as  to  have  this  eflfect  on  the  part 
contiguous  to  it,  there  is  no  fear  that  the  heat  communicated  to  the  rest  of  the  included 
materials  will  be  so  great  as  to  do  them  any  injuiy.  By  this  management  the  volatile 
parts  of  several  odorous  plants,  as  mint,  are  efi^ctually  ibrced  over  with  the  moisture, 
and  if  the  process  has  been  skilfully  managed,  the  distiUed  liquor  which  coIiecU  in  drops 
in  the  glass  receiver  proves  richly  impregnated  with  the  native  odour  and  flavour  of  the 
plants,  though  it  will  be  small  in  quantity. 

6186.  Still  another  mode  has  been  used,  which  is  more  expeditious  and  certain.  A 
quantity  of  water  being  poured  into  the  still,  and  the  herbs,  or  flowers,  placed  in  a  basket 
over  it,  there  can  be  no  possibility  of  burning.  The  water  may  be  made  to  boil,  but  so 
as  not  to  rise  up  into  the  basket.  The  steam,  only  passing  gently  throo|fa  the  leaves, 
imbibes  and  carries  over  it  the  volatile  parts  unaltered.  In  the  common  still,  the  vapom 
rising  upward  before  it  is  condensed,  the  distiUation  is  said  by  chemists  to  be  ;er  awe»- 
sum ;  but  there  is  another  mode  of  distillation,  per  descensum,  in  which  the  vapour  de- 
scends to  be  condensed.  A  cylinder  of  copper,  tinned  inside,  may  be  cased  in  wood; 
the  leaves  may  be  stufiTed  into  this,  and  steam  forced  down  through  them. 

6186.  When  an  alemHej  or  still,  is  not  at  hand^  a  small  quantity  ofsimpU  distiUed  waters 
may  be  procured  by  the  following  method :  Put  a  small  quantity  of  water  into  a  glased 
earthen  jar,  and  tie  a  piece  of  open  muslin  or  gauze  over  the  mouth,  leaving  it  to  hang 
down  inside  a  little  loose :  place  the  flowers  on  the  muslin,  and  having  put  some  lighted 
charcoal  into  any  metal  vessel,  such  as  a  warming-pan,  place  the  bottom  of  it  (just  hot 
enough  not  to  burn  or  scorch)  so  as  to  fit  tight  to  the  mouth  of  the  jar  containing  the 
leaves.  By  the  heat  the  essential  oil  of  the  flowers  will  be  forced  out,  and  not  being 
able  to  ascend,  wUl  descend  into  the  water,  which  will  be  richly  impregnated. 

6187.  The  degne  of  tht  iwtpregnaUffm  of  the  water,  or  the  qQ«ntit7  of  ^nlfr  which  a  plaat  is  cmpable  of  nL- 
nntinff,  ii  bjr  no  meau  in  mmpnikn  to  the  quantity  of  ita  oil.    The  oil  nttnrataa  only  tha  watar  that 
•tm  at  the  same  time  with  it ;  if  than  be  ■ore  oil  than  ia  aafiident  for  this  ntantkm,  tha  attraloa  « 
and  ooncretM  ia  iti  proaer  fram,  not  miaoibla  with  that  which  rieaa  afterward.    Soom  odorilcTOQa 
«^oM  oil  is  in  so  small  a  qaantitf  that  ocaroelr  anr  yisiUe  marie  of  it  appeals,  nnleaa  fiilj  or  one  .. 
poands  or  more  are  distilled  at  once,  ffiTO,  noTertheless,  as  stnmr  an  impregnation  to  water  aa  Iksaa 
which  aboand  most  with  oil. 
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6188.  Most  iUHUtd  wmttn,  wihm  JSnt  pnpand,  ham  a  mmmmhti  Wkplaumt  oimII,  whieh,  honrever,  they 
gtBduAllj  loM ;  it  18  therefinpe  aAviMbla  to  jcmd  tham  for  Mms  days  after  tbair  preparation  in  Tenela  bot 
alightlv  oorend,  and  not  to  oork  them  «p  until  ther  loee  that  emell.  After  eome  montha  thej  freanently  ' 
1^1 :  'bat  to  make  them  keep  better,  one  twentieth  of  their  weight  of  proof  epirit  mar  be  added.  If  they  be 
rectified  by  diitilling  a  eeoond  time,  they  will  ke«p  for  eereral  vean  without  the  addition  of  any  epirit,  which 
aAwayi  gives  an  unpleaeuit  flavoar,  and  ia  often  objectionable  tor  other  reaione. 

6189.  The  dutUUA  watertt  as  commonly  prepared  for  »aUj  are  seldom  of  the  best  quality ; 
and  the  housekeeper  who  ifishes  to  possess  them  in  a  state  of  perfection  most  distil  them 
under  her  own  inspection,  and  preserve  them  with  the  caution  that  will  be  directed.  In 
the  country,  where  there  is  generally  a  gardener,  this  may  likewise  be  a  desirable  object 
of  economy,  and  may  affbrd  an  amusement  neither  inelegant  nor  uninstructiTe  to  ttie 
several  branches  of  the  family. 

6190.  To  prepare  Rose  Water. — ^When  the  buds  of  the  red  rose  begin  to  expand  into  the 
fhll-blown  flower,  their  perfume  is  most  perfect,  and  in  that  state  they  should  be  gath- 
ered in  a  dry  morning,  the  heels  cut  oflT,  and  the  leaves  only  put  into  a  clean  cask  in 
layers,  with  sslH  sprinkled  between  them,  to  preserve  them  till  they  are  collected  in 
quantity  sufficient  for  distillation.  Fill  the  stiU  two  thirds  with  the  petals  and  salt  to- 
gether, with  a  little  water  at  the  bottom  to  prevent  burning,  or  have  the  stiU  put  into  a 
water-bath ;  proceed  to  the  distillation  with  a  very  slow  fire,  and  receive  the  firat  prod« 
uct  in  several  vials,  in  order  to  examine  it.  The  first  will  be  highly  impregnated ;  and, 
as  soon  as  the  slightest  empyreumatic  odour  or  burned  smell  is  perceived,  throw  away 
the  portion  that  is  contaminated,  and  stop  the  distillation.  Rose  water  should  be  kept 
in  a  cool,  dark  place,  as  heat  and  light  speedily  cause  it  to  spoil.  It  is  best  to  put  it  into 
a  stone  jar  with  a  cork,  that  it  may  be  drawn  off  without  disturbing  the  sediment,  which 
is  apt  to  be  the  case  if  decanted  from  small  bottles.  It  should  be  made  in  smaU  qaan- 
titles  at  a  time,  as  it  will  not  keep  long :  the  salted  leaves  will  keep  for  months,  and  do 
as  well  for  distillation  as  when  fresh  gathered ;  but  it  is  to  be  observed  that  it  is  an 
error  to  suppose  that  the  salt  is  of  any  farther  use  in  the  distillation  than  to  keep  the* 
leaves  from  spoiling. 

6191.  Perfumed  tepid  water  for  the  finger  glasses  before  the  dessert  may  be  easily  pre* 
pared  by  infusing  a  few  fresh  or  dried  rose  petals,  lavender,  or  any  other  flower,  in  the 
morning  for  the  purpose. 

Rosa  water  is  said  to  have  been  first  made  in  Persia ;  and  the  Persian  rose  water  waa 
long  esteemed  as  the  best.    Our  roses  give  but  little  perfume. 

6192.  DUtilled  waters  may  be  prepared  in  a  similar  manner  from  any  of  the  fragranf 
kerbs  or  flowers.  The  fragrance  of  lavender  and  jessamin,  with  many  others,  when 
distilled  very  slowly  with  a  weak  spirit,  are  readily  extracted. 

ei03.  Ortmjfe-ftower  woler,  which  ie  in  the  higheat  request,  cannot  be  made  from  the  flower*  in  this  country ;, 
it  ia  chiefly  imported  from  France  and  Italy ;  the  beet  is  from  Leghorn.  Orange  flowers  are  collected  erery 
mondmg  in  May  and  Jane  for  thirty  miles  round  Paiia  from  both  publio  and  private  gardens,  and,  likewise,  tho 
buds  thsU  fall  from  the  trees,  to  make  this  perfume.  When  this  water  is  obteined  fay  distillation  from  the  fnA 
Aoware,  it  contains  a  peculiar  principle,  in  coneequenoe  of  which  the  water  becomes  red  by  a  few  drape  of  sul- 
phuric acid  ;  and  the  intensity  of  the  roee  colour  is,  in  eome  measure,  a  test  of  the  richness  of  the  water  in  ee- 
aential  oil  Orange-flower  water  may  be  made  by  dissolving  a  little  of  the  oU  of  onmga  flowers,  called  ntnli, 
in  water.  What  is  imported  may  be  improred  by  patting  into  a  jar  oontaining  fromflfteen  to  twenty  galloua* 
two  or  tliree  lumpe  of  white  su^r,  haTing  droppea  upon  them  aboat  forty  drope  of  bergamot. 

What  is  called  essenre  niptttt-graiH  is  obtained  by  distilling  the  leares  of  the  orange  shrub. 

The  only  distilled  waters  retained  at  present  by  the  London  and  Edinburgh  Colleges 
for  the  purposes  of  medicine  are  those  prepared  from  orange  peel,  sweet  fennel,  rose 
leaves,  peppermint,  pennyroyal,  spearmint,  lemon  peel,  cinnamon,  cassia  cinnamon,  dill 
seeds,  and  pimento. 

6194.  The  following  directions  for  preparing  distilled  waters  used  as  medicines  are 
from  those  in  the  dispensatories : 

DUtiiUd  Wafer.— Take  of  water  tea  gallons.  Distil  fonr  pints,  which  are  to  be  rejected ;  then  distil  four 
gnllona,  to  bo  used.    The  first  and  last  nortioos  of  the  water  are  n^oted  as  impure. 

Peppermint  Wotor.— Pat  a  pound  mai  a  half  of  the  iMppermint  into  the  stilL  Pour  over  it  as  much  water 
aa  will  preTent  empyreuma,  or  baming,  during  distillation.    Distil  a  gallon. 

PeMMffTOfdt  Waf«r.— The  procese  is  the  same  as  the  last.  Distil  as  long  as  the  water  has  the  fine.flaToor  of 
tiM  hari>. 

Spearmint  voter  is  nrocured  in  the  same  manner. 

Ctnnamon  Water. — ^Stoep  one  pound  of  bruised  cinnamon  ia  a  gallon  and  a  half  of  watar  for  two  days ;  than 
distil  oflTthe  water  till  it  ceases  to  run  milky  ;  put  what  comes  orer  into  the  still,  and  distil  again. 

Wmier  0/  Orange  Feel. — Tikm  of  fresh  orange  peel  two  ponnds  ;  add  so  much  water  that  when  ten  pounds 
VuiTO  been  drawn  off  by  distillation  then  shall  remain  a  sufficient  qnantity  to  prevent  empyreuma.  After  due 
■inreration  distil  ten  pounds,  to  which  add  five  pounds  of  diluted  akohol. 


CHAPTER  V. 

UOJ>9   OF    PREPABINO    SPIRITUOUS   AROMATIC  DISTILLBD   WATBR8,  AND   8PIBIT8    OF  THE 

PBBFUMBR8. 

6196.  There  is  some  ambiguity  and  confusion  in  the  names  usually  given  to  these 
fnreparations,  bat  they  will  be  easily  understbod  from  the  following  explanation.  We 
state4  ^bftt  ^1^0  vapour  of  water  and  the  essential  oils  rise  together  in  distillation,  and 
fonn  the  simple  distUled  waters,  but  that  water  would  only  take  up  a  certain  portion  of 

ep 
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the  egtaatial  oUb»  tlie  lemaiiider  soparsting  from  it  oq  oooiiqg ;  water  is  therefore  ooi^ 
slightly  impregnated  with  the  essential  oils  of  Yejretait^les.  Spirit,  of  wine  has  this  adTsa- 
tage  oTer  water,  that  it  keepe  all  the  eaaeatialoiLiD  a  state  of  solotioD,  and  can  tberefbra 
be  much  more  highly  impregDated  with  the  odours  aad  other  propertiea  of  the  oUs. 
Nevertheless,  as  spirit  of  wine  is  extremely  rolatile,  it  is  sometimes  more  so  than  the 
esaential  oi^,  and  therefore  it  will  rise  first,  and,  consequently,  without  the  oils ;  whereai 
water,  requiring  more  heat  to  be  oon?erted  into  vapour,  wiU  not  rise  until  the  easential 
oil  does  the  same.  Thus,  if  otnnamon,  for  instance,  be  committed  to  distillation  with  a 
mixture  of  sfiirit  of  wiae  and  water,  or  with  a  pure  proof  spirit,  which  is  no  other  tlaa 
a  mixture  of  equal  parts  of  the  two,  the  spirit  will  rise  first,  clear  and  transparent,  aad 
almost  vnthout  any  taste  of  the  cinnamon ;  but,  as  soon  as  the  watery  part  b^iios  to 
rise,  the  oil  oomes  o^ter  freely  with  it,  so  as  to  render  the  liquid  highly  odoroos  aad 
sapid.  The  {uroof  spirits  commonly  sold  have  a  certain  disagreeable  flaTour,  owing  to 
the  essential  oil  of  the  barley  from  which  it  is  made,  which,  though  in  general  concealed, 
in  a  great  measure,  1^  certain  additions,  plainly  discovers  itself  on  distillation ;  bat  this 
nauseous  smell  is  not  perceived  until  after  the  purer  spirituous  part  has  come  over,  whuh 
is  the  Yoiy  time  when  some  of  the  essential  oils  also  begin  to  distil.  On  thia  accooot  it  is 
of  great  importance  to  baye  very  pure  spirit  for  the  purpose  of  procuring  spiritugus  waters. 

6196.  What  are  called  spirUttous  waters  are  where  only  proof  spirit,  that  is^half  pue 
qiiiit  and  half  water,  has  been  employed. 

An  examite  of  a  spirituous  water  may  be  given  in  the  case  of  orange-peel  water,  tlia 
receipt  for  the  simple  distilled  water  of  which  has  already  been  given. 

OlffT.  Sfirihwu  Onuige-ptel  Water.— Tako  of  the  outer  rind  of  Serilla  orange  peal,  dried,  balf  %p««id, 
proof  qnnt,  <Hie  gaUon;  water,  ae  mncli  aa  ia  aafieient  to  prevent  empfranma.  Diatil  off  one  gaJOm^  (tkm 
It  conaideraiblT  atrooser  than,  the  aiaaple  oranga-jMel  water.    It  iaioaed  aa  a  ooidial  and  atoancliie. 

0198.  SfintauuM  Jessamin  Water.— TtM»  of  Spaniah  jeaaamin  floweia  twetve  ovneaa;  iiBamiiM  oCltmuk 
tine  dtran  or  bernmot,  eight  drope ;  fine  proof  q>irit,  one  gallon ;  water,  two  qoaxt^  Digest  Sok  tw»  dqfa  u 
a  eloae  Teeael ;  after  which  draw  off  one  g^lloa,  and  add  engar. 

OlM.  Spiritmous  PeppermitU  Water. — Take  of  peppermint  learea,  drf,  %  pound  and  a  half;  proof  apoit,  eoe 
gallon  ;  water,  aa  mach  aa  ia  anffideut  to  prevent  enjqnreiiauu  Diatil  off  eae  gaUonu  ThisaMaiiaaad  laacei 
Terjr  atrongly  of  peppermint,  and  ia  need  medicinally. 

6200.  What  verfunurs  term  spirits  of  certain  plants^  as  spirits  of  lavender,  consist  of  the 
essential  oil  of  the  plants  dissolved  in  prpof  spirit,  by  putting  the  plants,  with  aleotaol, 
into  a  still,  and  drawing  off  the  scented  spirit ;  or  they  are  obtained  by  digesting  the 
odoriferous  substances  with  spirit  in  a  sand  heat 

6201.  Formerly  the  term  spirit  was  applied  by  chemists  to  idl  Tolatile  substanees 
collected  by  distillation,  and  hence  some  of  the  essential  or  volatile  oib  were  termed 
spirits.  Some  of  these  names  are  not  yet  entirely  banished ;  thus,  the  esseBtial  oiJ  of 
turpentine  is  still  improperly  called  spirits,  of  turpentine.  The  term  ^lirit  is  at  present^ 
among  perfumers,  usually  confined  to  alcoholic  solutions.  But  while  some  pcofumers 
eall  these  sprits,  others  name  them  essence$,  a  term  which  ought  to.be  oon&ned  to  the 
pure  essential  oils. 

6202.  Spirituous  perfumes  are  also  prepared  by  putting  the  essences  procured  by  mean& 
of  the  fat  oils  into  a  distilling  vessel  with  alcohol.  The  aroma  which  was  joiMd  to  the 
oil  leaves  it  for  the  spirit,  and  the  fixed  oil  remaias ;  thus  a  highly  perfumed  spirit  is 
procured  instead  of  an  oiL 

6203.  To  avoid  the  trouble  of  distHUng  with  the  plants  themselves  in  preparing  perfh 
mers*  spirits,  it  is  very  usual  now  to  mix  a  small  quantity  of  the  easential  oils  of  the 
several  plants  with  proof  spirit.  Thus,  spirit  of  roses  may  be  made  by  adding  three 
drachms  of  attar  of  rosea  to  two  pints  of  rectified  spirits :  spirit  of  jessamia  may  be 
procured  by  adding  half  a  drachm  of  the  essential  oil  of  jessamin  to  eight  oonoes  of  rec- 
tified spirit ;  but  the  best  method  of  combining  the  perfumes  with- spirits  is  tte  Mow- 
ing :  Into  each  of  three  digesters,  immersed  in  water4>aths,  put  twenty-five  pounds  of 
any  one  of  the  essential  aromatic  oils,  and  pour  into  the  first  digester  twenty-five  qoaits 
of  spirit  of  wine  *,  agitate  every  quarter  of  an  hour  during  three  days,  and  at  ibe  end  of 
this  period  draw  of  the  perfumed  spirit,  and  pour  it  into  the  second  digester ;  then  trans- 
fer it  after  three  days  into  the  third  digester,  treating  the  mixture  in  Uie  same  way  * 
and  the  spirit  thus  obtained  will  be  perfect.  The  digesters  must  be  covered  eusMf 
during  tho  process  of  these  operations.  On  pursuing  the  same  process  with  the  sane 
oil  and  fresh  alcohol,  essences  of  inferior  qualities  may  be  obtained.  Some  perfinnen 
state  that  it  is  better  to  use  highly-ecented  pomades  than  oils. 

6904.  Spirii  of  Bergamot.—This  fine  pexfome  comee  from  Italj,  and  cannot  be  prepared  ia  periectiaa  n 
England  tor  want  of  the  fruit  from  which  it  ia  prepared,  which  »  a  apeciea  of  lemon  {Citrms  UmetiaU  Tha 
beat  ia  from  Rome ;  that  from  Leghorn  ia  infetior.    Directiona  are  giren  for  making  an  iafetior  Uad,  aa  M- 


lowa :  Mix  one  gallon  of  proof  spirit  of  wine  and  one  gallon  of  water  with  half  aa  onnoo  of  >oian  oil  ef 
bergamot  beaten  in  a  mottar  with  fine  sugar.  Put  the  whole  into  a  atill  in  a  water^batb,  and  draw  odT  aii 
^uarta. 

6805.  Spirit  of  Lavender.— hduae  aix  onncea  of  fresh  lavender  flowers  in  one  galloa  of  proof  miiJIa,  amt^di* 
caoi  in  a  aand  heat.    Repeat  the  tnfueioa  of  fresh  flowers  four  times,  and  aa  excellent  spirit  wul  be  ohti 
Tha  flowers  ahoald  be  gathered  ver|r  diy,  atripped  fnoa  their  etaUu,  aikd  keot  in  paper  baga.     Or,  pat  a  | 
and  a  half  or  twopoonda  of  fresh  lavender  flowers  into  a  atiU ;  a^  ene  gaUen  ot  pmef  aipirit  off  wtea. 
""^  gallon.    This  by  some  perfamers,  i8,caUa4  laneRdfr  woXea.    It  ia  apl  to  be  adaltwaitad  witk  ail  aC  i 
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aw.  ifffirit  of  ilMitrr^.->ReAieB  ta  po#dctt  #itli  lod^olpnr  H  9L  itabanrH«»  ^  ghatm  tArvt,  mak  St 
fAin.    Add  ibm  foaith  of  s  gve«B  laaMa,  Md  dtmC  thn  whol*  in  »  plotv  of  notiAid  ipiritt  of  wine. 

8207.  .Spirit  of  Mu$k,—JMnc0  to  powder  with  ioftf«ag«r  1^  oz.  mnsk,  40  mjw  aret^uid  ^  ot.  red  cooo> 
badi.    Digest  the  whole  in  S  piota  of  spirit  of  wine  ;  or  thej  n)ay  be  dietilled  by  mn  alembic. 

OMCL  ntmgttiy  Wafer.— Thte,  tkovgh  it  retanif  the  ntme  of  water,  is  properly  a  spirit.  Tdoe  of  loeenaiy 
dowets,  just  g«(thered>  two  poanda ;  reotifled  apirit  of  wine,  three  poandi ;  pat  tlna  togethear,  and  diatil  in  a 
water>beth.  Soae  add  laTonder  ftawera.  That  which  is  iaqwrted  is  generally  superior  to  what  is  made  hen. 
which  is  probably  owing  to  the  manalhetare.  A  Tery  pare  spirit  shoald  be  employed.  The  best  method  or 
managing  the  distillation  is  to  place  the  spirit  in  the  still,  and  then  place  abore  the  liquor  either  an  iron  hoop, 
with  a  hair  cloth  stretched  over  it,  upon  which  the  flowers  are  to  be  lightly  spread,  or,  rather,  a  basket,  sup- 
ported on  three  pins,  reaching  down  to  the  bottom.  A  gentle  heat  being  applied,  just  suffioient  to  raise  the 
spirit,  its  Tspour,  lightly  percolating  through  the  flowers,  will  imbibe  their  essential  oil,  which  thas  is  obtained 
rxtremely  pure. 

A  simpler  Htmgmry  Wgttr  by  fii^Wuw.~Add  to  a  phA  af  reotifled  spirit  of  wine  aa  ounce  of  oil  of  rosemary 
«nd  two  (kachms  of  essence  of  ambergris ;  shake  the  bottle  well  several  timee,  then  let  the  cork  reaiaia  oat  for 
twenty-four  hours ;  shake  it  eaeh  day  for  a  month,  and  then  put  it  into  smaO  bottles  well  sealed. 

6S09.  Earn  de  Cohgntj  inpfOperly  called  a  water,  as  it  is  a  spirit.— The  followiny  neipe  is  ^v«a  by  Dr. 
Oraaville  for  making  tine  celebrated  perfdmM  water  equal  in  quality  to  that  of  Fsrida  in  Cdsfbe^  aad  at  oae 
fourth  of  the  expense  :  Take  of  the  essence  of  bergftnaot,  lemon  peel,  lavender,  and  orange  flowers  each  one 
ounce,  19  ounces  of  the  spirit  of  rusemary  aad  of  the  spirituous  water  of  balm,  7|  pints  of  strong  alcohol.  Mix 
the  whole  tege^A-.  aid  let  the  mixthre  etaad  quiet  for  a  fortnight.  Pat  this  in  a  glass  retort,  placed  in  a  sand 
or  waller  bath,  the  lattatf  of  which  may  be  beMed  by  « lamp,  aad  late  a  glaaa  raoeiver  to  the  beak  of  tha  retort. 
The  watex^bath  being  kept  boiling,  the  mixture  iu  the  retort  will  distil  over  into  the  receiver,  which  should  bo 
kept  cool  with  wet  withs.    It  should  be  kept  for  some  time  in  a  very  cold  cellar,  or  an  ice-hoose. 

0810.  AaoCftef  Jtaeri|il.— Distfl  as  befsre,  ia  a  wkter-bath,  3  ounces  of  essence  of  benpunot,  S  ounces  of  ee- 
seaoe  of  lum—i,  1  drachm  of  oil  of  rsiiimarjr,  l^oooce  of  eannae  of  netoli,  1  ouaoa  of  oil  of  ksveader,  and  IS 
pints  c^alooh^ 

6S11.  Atto<4«r.—Mix  two  drachms  of  essence  of  citron  and  of  borganiot,  and  I  ounce  of  lemon  peel,  ^  drachm 
of  oil  of  lavander,  10  drope  c€  easenoe  of  oraagv  flowers,  3  drachms  of  tincture  of  benjamin,  and  2  dropa  of  oil 
«f  roeeaary.    The  meet  celabrated  maker  of  eah  de  CaHogne  is  Jean  Fhrina,  of  Oflogae. 

OBIS.  Jmw  d9  ZiM.-«-Pat  highly  rsotified  spirit  of  wine  and  oil  of  amber  into  a  bottfe,  ia  the  proportion  of 
four  pounds  of  the  former  to  one  ounce  of  the  latter.  Let  these  remain  five  days,  shaking  the  bottle  from  tima 
to  time,  by  which  means  they  will  combine.  Add  to  this  four  ounces  of  the  best  amber,  powdered,  aad  let  the 
wfaola  digaat  for  three  days.  Having  decanted  thia  deant  add  to  it  sixteen  pounds  of  the  strongest  sntrit  of  sal 
anuaoaiao  and  eight  povnde  of  higUy  rectified  spirit  of  wine.  Take  care  the  amber  be  faaaiae,  for  a  great 
deal  of  what  ia  sold  for  amber  is  a  fraudulent  composition. 

0913.  £«a  de  C«Nie«.— Tkke  of  fresh -gathered  leaves  of  balm  a  pound  and  a  half ;  the  recent  yellow  rind 
of  lemona,  four  ouacea ;  nutmeg  aad  conander,  each  two  odnces ;  cfovee  and  cinnamon,  eaeh  one  ounce ;  the 
iagrediaata  beiaffjriioed  and  bruised  j  pocnr  upbn  them'  six  pounds  of  rectified  spirits  of  wine  and  three  pounds 
ofbalm  water.    Digest  the  whole  for  three  days,  then  draw  off  six  pounds  by  distillation. 

0214.  T%e  French  prepare  o  great  vaHety  of  scented  spirit*,  in  which  are  numerous  ingredients,  of  which 
the  following-  may  serve  as  an  example :  Sptrit  of  Cytherea.-^l  quart  of  spirit  of  violets,  1  of  jeesamtn,  1  of 
tttbenMo,  1  of  okrre  gilliflower,  1  of  laeesv  1  of  Portogal,  and  %  of  oiange-flower  water* 

fSlilb.  The  /oUavfing  general  dsrecHonM  mn  giffen  for  gathering  and  jmuiming  leMves, flow- 
eret roote^  and  eweet  ^be  fttr  the  pwrpoee  of  iMUaiion,  or  for  seasODiBg  in  cookery : 
Vegetables  shoald  be  gathered  in  dry  weather,  and  when  no  dew  is  upon  them ;  they 
should  be  gathered  fresh  every  year,  and  those  which  have  been  longer  kept  should  be 
thrown  away.  Roots^  for  the  moat  part,  wrb  to  be  dug  up  before  their  stems  or  leaves 
ahoot  forth.  Barks  are  to  be  eoHeeted  in  the  spriirg,  when:  they  are  moat  easily  separa- 
ted from  the  wood.  Petals  should  be  gathered  after  the  ttowera  have  folly  expanded, 
and  before  the  seeds  are  mature ;  flowers,  in  general,  when  they  are  jnat  full  blown ; 
seeds  when  they  are  ripe,  aad  before  they*  drop  fVom  the  plant ;  they  ought  to  be  pre- 
served in  their  seed  vessels.  * 

Some  vegeubles  are  to  be  used  ia  their  fresh  state;  others  are  first  dried.  When 
the  latter  is  the  ease,  they  shoukl  be  dried  as  quickly  as  possible,  that  their  principles 
may  be  the  least  dissipated ;  fbr  this  purpose,  they  should  be  spread  out  in  thin  layers 
in  baskets,  or  strewed  upon  a  aieve,  according  to  the  nature  of  the  substances,  and  ex- 
poaed  to  the  gentle  heat  of  a  sto^e  or  a*  common  fire,  so  as  not  to  alter  their  colour; 
when  the  leaves  begin  to  shrivel,  they  shooM  be  turned  frequently,  and  the  heat  should 
be  continued  till  they  biegin  to  crumble  in  the  hand.  When  perfectly  dried,  they  should 
be  preserved  in  glaaed  jars  closefy  covered,  not  in  pflper  bags,  as  often  directed,  and 
kept  in  a  dry  and  warm  situation.  Some  phmts,  the  essential  oils  of  which  are  very 
Tolatile,  require  to  be  powdered  immediately  when  dried,  and  to  be  preserved  in  well- 
atopped  opaque  bottles.  The  gieater  part  of  the  oils  prepared  fbr  perfumery  and  med- 
icine are  from  dried  plants. 


0210.  Stsmn  affcris  a  aery  cacellsM  and  rtgdaf  hsatfsr  drymg  mmtf  wirtaSprt,  sueh  as  leaves  of  various 
Idnde.  For  this  puipoae,  nothing  aioro  it  neuussaiy  than  a  oommmi  tea^ketth  to  gaaerate  the  ateam,  and  a 
awtal  jape  fixed  on  to  its  apont,  aad  ninnafteil  with  a  tin  box,  aboat  eighteen  inohea  or  two  feet  long,  or  any 
other  siae  that  may  be  convenient.  Near  the  top  of  this  box  a  tia  cover  is  to  be  fixed,  having  circular  holes 
«Bt  in  it  to  raeeha  capsules  or  any  other  veaaela,  into  which  the  aabataaoea  to  be  dried  are  pot,  the  bottoiA 
«f  them  being  expoeed  to  the  steam,  which  fills  the  box.  When  a  quantity  of  leaves  ata  to  be  dried,  a  tin  tray 
fts  on  the  top  of  the  box  to  hold  them,  and  the  ciiculsr  hdca  aro  left  opaa  to  sofltar  the  steam  to  come  to  the 
bottam  cf  the  tiay.  The  appliealaon  of  tUspriaeipla  of  wsh^:  steam  heat  may  bavaried  in  an  iaflaity  of  wars. 
aait  is  aarilf  conducted  by  mesMfof  pipeato  any  plaee  in  the  apartmeat. 

6!n7.  Aromeiie  fiewere  may  be  preserved  for  distillation  by  the  following  method  :  Bruise 
the  petals  with  salt,  three  pounds  of  rose  leaves  with  a  pound  of  common  salt.  Put  the 
paste  into  an  eaitben  jar,  or  water-tight  barrel.  This  must  be  kept  in  a  cool  place 
When  it  is  wanted  for  distillation,  a  quantity  of  this  paste  may  be  pUt  into  the  still  with 
twice  its  weight  of  water.  By  applying  heat  ia  the  usual  way,  the  distilled  water  comea 
ever  perflmied  with  the  essenUaJ  oil.    This  fMocess  may  be  performed  at  any  time  of 
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tbe  ^ear.  Some  chemists  have  been  of  opinkm  that  heihs  and  flowefs,  Bioderai^ 
dried,  yield  a  greater  quantity  of  volatile  oil  than  if  they  were  distilled  when  fresh.  U 
is,  however,  improbable  that  the  qnantity  of  volatile  oil  will  be  increased  by  drying ;  on 
the  contrary,  part  of  it  will  be  dissipated  and  lost ;  but  drying  is  useful  in  other  ways, 
either  by  diminishing  the  bulk  of  the  substanee  to  be  distilled,  or  by  causing  it  to  pair 
with  its  oil  more  easily. 


CHAPTER  IL 

TINCTUBB8  AVD  KXTSACTS. 


6219.  A  tinehtre  u  a  toLvdum  of  any  coUured  tubafanee  in  spirits  cfwine,  Rectitetf 
spirits  of  wine  is  the  direct  menstruum  of  the  resins  and  essential  oils  of  vegetafaies, 
which,  not  being  soluble  in  water,  or  in  a  very  small  degree,  cannot  be  extracted  by  it 
Pure  alcohol  dissolves  the  greater  number  of  the  active  principles  of  vegetables,  except 
tbe  ligneous  fibre ;  viz.,  sugar,  resin,  extractive,  tannin,  camphor,  the  essential  oiisr 
several  acids,  and  the  narcotic  principle.  Gwn  is  soluble  in  water,  but  not  in  ateoM ; 
and  rectified  spirit,  containing  a  portion  of  water,  dissolves  gum  resins,  which  are  inter- 
mediate between  gum  and  resin.  Pure  alcohol  is  seldom  required  in  th«  formalkm  of 
Fig.  611.  tinctures,  rectified  and  proof  spirit  being  adequate  for  meet  purposes.  Tise- 
tures  are  not  liable  to  sufiTer  spontaneous  decomposition,  as  is  the  case  with 
infusions  and  decoctions ;  and  if  the  bottles  containing  them  be  closely  coiU, 
they  may  be  kept  for  any  length  of  time  unchanged.  When  spiritBoss 
tinctures  are  evaporated  till  they  are  of  a  thick  consistence,  they  are  called 
balsams. 

6219.  Tinctures  are  prepared  by  pounding  the  ingredients  to  be  acted  npoa, 
patting  them  into  a  dose  vessel  with  alcohol  or  spirits  of  wine,  and  assisting 
the  solution  by  a  temperature  not  exceeding  80°,  at  which  heat,  by  alTowing 
tbe  menstruum  to  act  upon  the  ingredients  for  a  sufficient  time,  all  tbe  pnn- 
ciples  that  are  soluble  in  them  are  extracted.  Tbe  liquid  should  then  be  passed 
through  filtering  paper :  the  balneum  mariee  is  the  best  method  of  applying  tbe 
heat,  and  the  vessel  should  be  frequently  shaken  during  the  digestion. 

6220.  Tinciures  may  alsa  he  prepared  rapidly  by  moistening  tbe  pounded 
materials  with  some  of  the  spint  intended  to  be  used  to  the  consisteooe  of  a 
thick  paste  ;  then  putting  it  into  a  percolator,  >^.  81 1^  and  poanqg  over  it  the 
remainder  of  the  spirit.  As  it  passes  through  the  paste,  the  9puit  dissolves 
the  soluble  matter,  and  drops  as  a  tincture  into  a  bottle  plaeed  to  receive  it. 
When  it  ceases  to  drop,  water  ^ould  be  poured  into  tbe  percolator,  whicb 
will  draw  out  the  tincture  without  mixing  with  it.    A  piece  of  rag  should  be 

tied  over  the  lower  orifice  of  the  percolator. 


0121.  TSsteturt  of  htmon  Pc02.— This  is  ft  ^vrj  muy  and  •oonMDieal  my  of  tnwaniiia  &e  uooMtM  tta 
of  lemon  peel.    Whttiewr  a  lenon  is  wed,  pare  tbe  rimd  off  tcit  thin,  and  pat  it  into  n  wida-meothed  bottle 
oontaininff  brandy  or  proof  spirit.    The  spirit  will,  in  a  few  weeis,  be  strongly  flaTuored. 

flSn.  3r.  Kitaumn*$  QmiUe*$eiic*  of  Lenum  Peel. — ^Procnre  a  drachm  of  the  essential  oil  of  knona,  and 
nix  it  ^radttrilT  with  two  oanoea  of  the  stranfrest  rectified  spirit.  This  possesses  all  the  delighlfal  ffsyiaiite 
ad  flaTuor  of  the  firsshest  lemon  peel.  A  few  dme  on  the  svjfsv  pot  into  punch  instant^  MBpRfaaiea  it  with 
as  much  of  the  flaTonr  as  is  obtained  by  the  troablesome  and  inelegant  procees  of  rabbiny  the  svf  ar  npaa  the 
rind  of  the  lemon.  It  is  likswise  admirable  far  flaTooring  Uanc-mange,  jsUies,  negus,  costards,  and  e»eijrthu*f 
for  which  the  aromatic  flaTOUr  of  the  lemon  is  wanted. 


6S23.  Tiadsff  of  Gingor,  vrnproverhf  cMod  Enence  of  Otajpn'.— Infase  three  ovnoes  of  giatsd  giager  and       I 
two  oances  of  the  uin  parings  of  tae  nnd  of  lemons  in  a  quait  of  brandy  or  proof  spirit. 

6234.  T%neture  of  Caysniw,  tmprepcrJy  eoOed  Essence. — Steep  hslf  an  oanoe  of  CaTeane  pepper  in  half  a 
pint  of  brandy  or  wine  for  a  fortnight.  Poor  off  the  dear  Uqnid.  This  is  praferahle  tor  propanng  fish  sa-aess 
and  many  other  articlee  of  cookeiy,  as  the  fiaivonr  is  instantly  and  equally  diffuasd ;  and  it  is  ucewiae  mess 
easy  and  accurate  to  eeaaon  with  this  than  with  the  pepper  itself. 

6335.  TSnetvre  of  CAtb'.— Steep  SO  fresh  red  ChiBes  in  half  a  nint  of  brandy  for  a  fortnight ;  this  haa  tiba 
Kamo  properties  as  the  last.    This  is  also  usually  called  eesence  of  Chili,  but  improperly. 

0230.  Essence  of  Lemon  or  Orange  Peel,  by  Dr.  Kiiehenet's  JfetAsd.— Wash  and  brash  deaa  the  \ommm ;  lit 
them  get  perfectly  dry ;  take  a  lump  of  sugar,  and  rub  them  till  all  the  yellow  rind  is  taken  up  by  the  sngv ; 
scrape  off  the  suiiaee  of  the  sugar  into  a  presenring  pot,  and  prees  it  hard  down  ;  oover  it  Tery  close,  and  it 
will  keep  some  time.    This  aaethod  of  preserving  an  essential  oil  is  termed  sa  eise-snedbsnaa. 

6337.  Tinettire  of  AUspioe,  usudify  catted  Essence  of  AUsfwe.-JTida  is  Teiy  vsefnl  im.  making  mulled 
and  in  flaTooxinff  gravies,  for  which  a  few  drops  will  suflfee.    It  is  made  by  adding  a  drachm  of  oil  of  ] 
to  two  onncee  of  stmg  spbit  of  wine. 

•6228.  Another  Method,— Stoop  three  ounces  of  allspice,  bruised,  ia  a  quart  of  bmndy.    This  is  used  for  the 
same  pnrpoee  as  the  laet. 

Km.  TVaefitreo/miaae^  is  made  as  that  from  allspfoe. 

Otao.  Tinetmeif  Oimasieii.— Macerate  three  ounces  of  bruised  dnnamea  in  a  bottle  of  French  biaadfjr  or 
rectified  spirit,   "nis  was  at  one  time  much  in  vogue  as  a  stomaehie,  and  is  still  oonsideTad  as  a  vselU  nmedy* 

8231.  Cos^pnsid  Tinchere  of  Cifmomon.— Macerate  for  fourteen  days,  in  two  pints  of  proof  spirit,  six  drsrhms 
df  cinnamoA  bark,  bruised,  Uiree  drachms  of  cardamom  seeds,  bruised,  two  drachms  each  of  long  pepfsr  and 
ginger;  filter. 

6333.  The  spirits^  or,  as  they  are  usually  called,  essences,  d"  nutmeg,  doree,  and  cinnamaaaa«  prsfaiedby 
adding  the  essentisl  oils  to  bnmdy  or  rectified  spirit. 

6333.  Spirits  are  also  prepared  from  varicms  sweet  and  saoamy  kerbs,  whidi  are  extremely  ooBmrieni  ta 
cnnnat7  preparations,    'niose  are  obtained  by  eteeping  the  dried  heibe  in  brandy  or  prooif  q»int« 

,  6334.  Or.  Kitchener*s  Soiig»-herb  J^rif..^ Infuse  for  ten  days,  ia  a  pint  of  brandy,  half  an  oanoe  sarh  t£  leaser 
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tkyme,  winter  savory,  iweet  maijoraa,  and  sweet  basil,  two  drachms  of  lemon  peel,  grated,  tbe  same  ot  en- 

^bialota,  and  one  drachm  of  celeiy  seed. 
6SS5.  Dr.  KitelMm>9  9fMi  of  Savomy  tfploe.— loiiue  lot  ten  da|s,  in  m  pint  of  brandy,  one  ounce  of  black 

pepper,  half  an  onnoe  of  ulapice,  and  -a  quarter  of  an  ounce  of  nntmieg,  grated, 
ffibtt.  Dr.  Kitehemer  oUtrvu,  that  "  cooks  who  are  Jealoos  of  their  repatetioa,  and  hoaaekeepers  wte  Tmlne 
leir  health,  will  prepare  these  articles,  and  aone  other  ingiedients  for  sancee  above  mentidhed,  at 


iheir  health,  will  prepare  these  articles,  and  aone  other  mgiedients  for  sancee  above  mentidhed,  at  home ; 
there  are  quite  ae  ntanr  reaaona  why  they  should  as  there  are  for  the  preference  usually  given  to  hone-made 
bread  and  hoflM-brawed  beer/* 

6287.  The  term  extrmet  refefs  more  properly  to  the  mode  of  prefiaratioii  tlian  to  the  na 
ture  of  the  substance  prepared.  Although  chemists  in  general  haTO  described  extractive 
or  the  extractive  principle  as  a  peculiar  proxinuite  principle  in  vegetables,  yet  it  is  now 
doubted  whether  there  is  any  one  principle  to  which  this  name  can  with  propriety  be 
applied.  Making  an  extract  consists  in  dissolving  by  water,  spirit,  or  any  other  men- 
Btruum,  such  parts  as  are  soluble,  and  concentrating  or  inspissating  this  solotion  by  heat 
to  a  thick  consistence,  or  sometimes  to  entire  solidity.  Hence  we  find  in  an  extract 
generally  a  great  variety  of  substances,  as  mucilage,  sngar,  tannin,  resin,  gluten ;  in 
short,  whatever  happened  to  be  present,  and  could  be  dissolved  by  the  menstruum  em- 
ployed. If  water  alone  is  employed,  the  solution  is  called  a  watery  extract ;  if  alcohol, 
or  proof  spirit,  then  the  produce  is  a  spirituoue  extract. 

6238.  To  make  a  watery  extract^  the  substances  are  generally  boiled  in  water,  the  de- 
coction is  strained,  and  then  boiled  down  till  it  has  attained  the  requited  consistence, 
and,  perhaps,  gently  dried  on  a  stove.  If  a  spirituous  extract  be  required,  a  tincture  of 
the  substance  is  first  made,  and  this  is  evaporated  gently  in  a  water  or  sand  bath ;  or, 
a  distilling  apparatus  may  be  employed,  and  thus  the  spirit  be  saved.  In  performing  the 
operation  of  making  watery  extracts,  a  higher  temperature  than  boiling  water  must  not 
be  employed,  and  yet  the  evaporation  must  be  efibcted  as  quickly  as  possiUe,  by  having 
the  evaporating  vessel  broad  and  shallow,  and  set  in  a  water-bath.  Some  extracts  are 
made  by  a  mixture  of  spirits  and  water,  it  being  found  that  certain  plants-  contain  both 
a  resin  and  a  gum,  the  firet  being  soluble  only  in  spirit,  and  the  latter  in  water,  as  ex- 
tract of  jalap,  of  Peruvian  bark,  dec.    Some  extracts  require  long  digestion. 

To  prevent  too  great  a  heat  afiecting  the  properties  of  extracts,  a  method  has  been 
invented  by  Mr.  Barry  for  preparing  them  in  vacuo,  that  is  to  say,  in  vessels  from  which 
Che  air  has  been  expelled,  by  which  the  virtues  of  the  plants  are  more  efifectualiy  pre 
served,  from  the  boiling  or  evaporation  being  efifected  with  less  heat  than  in  the  com- 
mon pressure  of  the  atmespheve ;  that  is,  less  than  212^.  These  extracts  are  general- 
ly green,  aad  contain  saline  ciystals,  but  some  of  them  will  not  keep.  Extracts  are 
chiefly  used  medicinally,  as  extract  of  liquorice,  of  aloes,  of  rue,  dec. 


CHAPTER  VIL 

AB01.TXBATION  OP   S88BNTIAL   OILS. 

6239.  The  adulteration  of  essential  oils  is  very  common,  since  many  of  them  are  of  high 
price,  and  come  from  abroad.    They  are  sophisticated  in  several  ways. 

1.  They  have  expressed  oils  mixed  with  them.  S.  Thev  are  mixed  with  aloohoL  t.  They  are  adultented 
with  cheaper  essential  oils.  If  auy  ttsential  oQ  ht  aduUerated  with  expnsitd  oU,  it  is  easy  to  discover  the 
fraud  by  adding  a  litda  spirit  of  wine  to  a  few  drops  of  the  suspected  oil,  and  shaking  them  together ;  tlie 
apirit  will  dlsaolve  aU  di0  oil  that  ia  eaeential,  or  iprocured  by  distallation,  and  leaTe  all  the  expraMed  oil  that 
waa  mixed  with  it  nntouched.  Whtm  on  etnmtial  eil  it  aimUtrated  with  akckolf  or  rectified  qNrits  of  wine, 
this  may  be  dane  in  aoy  proportion,  np  to  that  of  an  eqnal  quantity,  withoat  being  easily  discorerable  either 
by  the  smell  or  taste.  The  way  to  discorer  this  fraud  is  to  drop  a  few  drops  of  the  oil  into  a  glass  of  pure  wa- 
ter ;  and  if  the  oil  be  adulterated  wi&  spirit,  the  water  will  immediately  turn  milky,  and  oy  oontnraing  to 
■hake  the  glMS,  the  wh<de  quantity  of  spirit  will  be  afaeorbed  by  the  water,  and  the  oil  left  pure  at  top.  If 
a»  essential  oU  he  aduUerated  bj/  aitoiher  M  eheofer  essetUial  otl^  the  detection  is  more  diffionlt.  As  all  volatile 
oils  agree  in  the  genenl  properties  of  sohibility  w  spirit  of  wine,  indissolubility  in  water,  or  miscibility  with 
water,  by  the  interrentioa  or  eertaia  intermedia,  volatility  in  the  heat  of  boiling  water,  ftc,  it  is  obrions  that 
they  may  bo  variooaly  misoed  with  each  other,  or  the  dearer  sophisticated  with  tiie  cheaper,  without  the  poa- 
aibility  of  discoTerinjp  the  fnud  by  any  ordinary  triala;  and,  indeed,  it  would  be  of  more  advantage  to  the 
purchaser  if  he  had  infallible  criteria  for  the  discovery  of  the  goodness  of  the  numnfaoture  than  of  the  ^enm'ne- 
euss  of  each  oil ;  for  genuine  oils,  from  inattention  in  distillation,  or  long  add  careless  keeping,  and  other 
caoaes,  are  often  weaker,  hoth  in  smeU  and  taste,  than  the  common  soi^istioated  oaes.  Tlie  smeU  and  taste 
eeem  to  be  the  only  certain  teats  of  which  the  nature  of  the  thing  will  admit.  Moat  of  the  volatile  oils,  in- 
deed, are  too  hot  and  pungent  to  be  tasted  with  safety ;  and  the  smell  of  the  subject  is  so  much  eonoentrated 
•a  them,  that  a  email  ^nation  in  this  respect  is  not  easily  distinguished,  but  we  can  readily  dilute  them  tb 
■ay  degree.  A  drep  of  the  oil  m»r  be  diaeolved  in  aplrita  of  vrine,  or  received  in  a  bit  of  eager,  and  dissolvec' 
by  that  intennediom  in  water.  The  quantitr  of  liquor  which  it  imprenatea  with  ita  flavour,  or  the  degree  of 
llaTonr  which  it  communicates  to  a  certain  determinate  quantity,  will  be  the  measure  of  the  degree  of  good* 
aeaa  of  the  mI. 

eS40.  Smm  etmtider  ikg  spteijie  gmoiiw  of  eeseatial  oils  aa  a  ceriain  criterion  of  their  genuinenesa.  This, 
however,  is  not  to  be  abeolutelr  depended  upon ;  fn  the  genuine  oila,  obtained  from  the  same  aubjecu,  often 
gHTer  in  gravity  as  much  as  those  dnwn  from  dilSerent  ones.  Cinnamon  and  clovee,  whoee  oils  usually  sink 
in  water,  yield,  if  slowly  and  carefully  distilled,  oils  of  great  fragrancy,  which  are  specifically  lighter  than 
Clio  water  employed  in  their  distillation ;  while,  on  the  other  hand,  the  las^  runnings  of  some  of  the  lighter  oiJa 
gVBve  aometimes  so  ponderous  as  to  sink  in  water.    Some  plants  and  barka  yield  hoth  aJight  and  a  heari  ji) 
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J£W£LRY. 

eBITBXAL    BBHARK8. 

6Sil .  Jewels  eomprekeni  ail  tkoee  ornaments  of  dress  in  whtcb  the  piecious  gems  toes 
a  priocipal  part.  Some  of  these  eonstHute  jerj  ezpeDsire,  although,  on  frequent  ooea- 
sions,  iadispena^ile  artieles  of  dress ;  the  nature  and  distinctive  qualities  of  the  gems 
should  therefore  be  well  oaderBtood. 

6248.  The  business  tf  ike  jeweller  is,  in  strictness,  distinci  from  thai  of  the  goldsmitii ; 
the  latter,  working  oiuy  in  gold,  does  not  employ  any  precioos  stones,  wSereas  the 
jeweller  en^)loy»  gold  merely  to  hold,  or  stt^  as  it  is  called,  the  sereral  gems.  The 
jeweller,  howerer,  does  not  cut  Che  gems ;  he  procures  them  ready  cut  fioHi  tke  dia- 
mond cutter  and  the  la^dary,  and  his  business  is  merely  to  group  and  set  them. 

634a  <?rM/  care  skeuid  be  taken  in  the  purchase  sf  jewels,  and  m  particular  to  aseei- 
tain  that  the  seyeral  stones  are  genuine,  or  are  really  what  they  are  called.  Same 
precious  stones  are  easily  known,  but  others  are  extremely  dllBcuh  to  be  diatingai^ied ; 
and  though  it  may  appear  extraordinary,  yet  it  is  a  fact  that  many  jewellers  in  Engbud, 
partieuli^y  the  workina  jewe^rs,  are  but  indifferently  acquainted  with  seTeral  of  the 
stones  they  have  to  mue  use  of,  sometraies  deceiving  their  oustomers  trough  thdi 
own  want  of  knowledge.  At  the  same  time,  it  is  also  true  thMt  some  of  them,  possess^ 
ing  the  requisite  information,  emj^y  it  to  practise  fraud,  by  changiag  the  colour  of 
stones  by  heat,  by  putting  foil  behind  one  kind  of  stone  to  make  it  pass  for  another,  and 
by  similar  tricks.  One  caution  we  may  give.  Paste,  a  kind  of  celonred  glass,  is  some- 
times sold  for  the  gema  they  imitate ;  but  this  siay  easily  be  detected,  f«r  ^ass  may 
be  scratched  by  a  good  file,  whereas  none  of  the  gems  can. 

6244.  To  ieterfmn  accurately  the  species  of  precious  stone  when  there  is  aay  douM^  the 
specific  gravity  sometimes  offers  a  guide,  as  alraoet  every  one  has  its  particular  weight ; 
but  this  requires  a  delk^e  hydrostatic  balance,  and  an  acquaintance  with  its  use,  as 
well  as  the  proper  weight  of  stones.  As  an  example :  if  a  stone  of  a  fiae  criraaon  red 
is  called  an  Oriental  ruby,  the  purchaser  must  ascertain  whether  it  be  not  a  Siberian 
tourmalin,  or  ruby  spinelle,  which  are  of  inferior  value.  For  this  purpose,  the  stone 
must  be  unset.  Suppose  its  weight  in  air  to  be  100  grains,  and  he  finds  it  rednced  to 
69  grains  when  weighed  in  water.  Now,  a  real  sapphire  of  the  kind  e^kd  Oriental 
ruby,  which  weighs  100  grains  in  air,  would  have  weighed  76-6  in  water ;  a  spioeBe  ruby 
of  100  grains  would  have  weighed  72-2  in  water ;  and  a  Siberian  tourmalin  would 
weigh  only  69  grains  in  water.  From  this,  therefore,  it  appears  that  the  stone  offered 
as  an  Oriental  ruby  is  only  a  red  or  Siberian  tourmalin. 

6245.  The  cutting  of  gems  into  the  usual  abi^i^es,  and  the  polishing  of  them,  are  per> 
formed  by  the  lapidary,  who  employs  diamond  powder  for  this  purpose,  as  the  hardest 
thing  known.  In  slitting  stones,  the  diamond  powder  is  nsed  with  a  fine  wire  coated 
with  it,  and  which  acts  like  a  kind  of  saw ;  in  grinding  down  surfaces,  the  diamond 
powder  is  pitf  upon  a  wheel  of  soft  metal,  in  whi^  it  is  imbedded. 

6246.  Flaws  in  roughs  unwrought  stones  may  be  made  more  perc^itibla  than  whea 
viewed  in  air,  if  they  are  pluneed  into  water ;  but  atill  aoore  so  if  they  are  immerBod  in 
some  denser  fluid,  as  Canada  balsam,  oil  of  sassafras,  fluid  oil  of  anise  seeds,  dec 

6247.  There  is  much  confusion  in  the  common  mode  of  natnin^  the  precious  stones  aisd  » 
jewe&y ;  and  inany  jewellers  themaelyes  are  ignorant  of  their  proper  namea,  as  distm- 
gnished  by  eminent  mineralogists.    These  valuable  substancea  were  formerly  dassed 
and  named  according  to  their  colours ;  hence  aH  red  gems  posaessing  a  certain  degree 
of  hardness  were  called  rubies ;  the  blue,  sapphires ;  the  yeUow,  topaxes ;  the  purple, 
amethysts,  dec.    But  at  present  gems  are  not  classed  by  mineralogists  merely  accord- 
ing to  their  colours,  but  according  to  the  nature  of  their  crystallization,  their  chemical 
composition,  or  the  earths  of  which  they  consist,  and  iJ^ir  specific  grariiy.    The  tivi 
oUissification  of  gems  or  precious  stones,  according  to  the  modern  system  of  mtneralo- 
gy,  is  into  the  diamond,  the  varieties  of  corundum,  the  sappldre,  the  emerald,  the  topax, 
the  spinelle,  the  garnet,  the  tourmalin,  &c.    Each  of  these  differs  from  the  rest  ia  in 
crystallization,  hardness,  and  chemical  composition,  forming  a  aeparate  and  peeqhai 
mineralogfcal  species ;  and  as  each  of  these  appears  under  variovs  colours,  coloor  alone 
cannot  be  considered  as  a  complete  distinction.    Besides  the  stones  just  meatiosed, 
there  are  a  few  others  of  l^ss  value,  whieh  we  ahafl  also  describe.    We  shall  treat  o 
these  according  to  their  mineralogieal  distinctions,  at  the  same  tine  meotloidiig  the 
popular  names  used  by  jewellery. 

SSCT.  I. — SIAMOICD. 

•  -S^^'  "^^^  tinnvalled  hrillianey  of  this  gem  has  always  attracted  univeraal  admiratkn 
and  among  omamenta  it  has  ever  occupied  the  highest  rank.    No  other  Mih^tanfe,  mV 


ttii  or  aitifieial,  ean  rhral  its  loBtre,  rieh  iHlh  priBxnatic  c6loiirB.  The  beanty  of  other 
gems  is  almost  lost  to  the  distant  beholder ;  the  diamond  alone  diffuses  its  staity  radi- 
ance to  the  moat  distant  parts  of  the  assembly,  and  hto  ac^h^d,  by  common  consent 
in  all  ages,  a  prodigious  valne  that  coirtintieB  inKMniihiBhed.  But  DOtwfthBtandit)^  the 
immense  ndde  of  diaaoDds  of  large  stee,  email  ^dnes  are  sufficiently  abnndamt  to  be 
within  the  reach  of  meet  persons  in  easy  cirenmstances,  and  are  'therefore  iti  rery  gen- 
eral request. 

6349.  Large  diamtmdf  have  erer  been  extrMitely  rare  ;  and  a  few,  celebrated  for  their 
magnitade  and  bea«ty,  are  in  the  possession  of  sovereign  princes. 

1.  The  largest  diraiond  on  record  is  mentioned  by  Ta vernier  the  traveller  as  having 
been  in  the  possession  of  the  Great  Mogul ;  it  weighed  S96  carats,  and  was  found  near 
Golconda  in  1560.  Its  siie  is  about  half  of  a  hen's  egg.  2.  A  very  large  diamond, 
weighing  193  carats,  is  said  to  have  been  the  eye  of  an  idol^  and  about  the  size  of  a 
pigeon's  egg.  II  was  stolen  by  a  French  soldier,  who  escaped  with  it  to  Madras ;  and 
tt  came  subsequently  into  the  hands  of  Prince  Orlo4f,  of  whom  the  late  Catherine, 
en^yvessof  Russia,  purohased  it  for  £90,000,  an  annuity  of  £4000,  and  a  title  of  nobil- 
ity. 8.  The  Pitt  «r  Regent  diamond  is  said  to  have  been  foand  in  Malacca,  and  was 
purohased  by  a  Mr.  Pitt  for  £30,060 ;  it  weighed  910  carats.  He  brought  it  to  London, 
and  had  it  cut,  which  reduced  its  weight  to  180^  carats  ;  and  he  then  sold  it  to  the 
Duke  of  Orleans  for  £100,000.  It  is  now  in  the  crown  jewels  of  France,  and  may  be 
eaid  to  be  the  finest  brilliant  iii  Europe.  4.  The  Emperor  of  Austria  possesses  tlie 
largest  yellow  diamond  known,  weighing  139^  carats;  this  formerlv  belonged  to  the 
Grand-duke  of  Tusoany.  6.  The  Pigot  diamond  is  valued  at  £40,000,  and  is  said  to 
have  been  sold  latriy  to  the  Pacha  of  £g3rpt  by  a  jeweller  in  London.  It  is  of  the  finest 
water.  6.  A  green  brilliant,  of  exquisite  beauty  and  great  size,  but  of  irregular  form, 
is  worn  by  the  King  of  Saxony,  ^R^en  in  court  dress,  as  a  button  to  the  plume  in  his 
hat.  7.  Several  fine  diamonds  are  among  the  crown  jewels  of  our  royal  family. 
Models  in  glass  of  the  principal  diamonds  in  Europe  may  be  purchased. 

6S50.  7%0  Gr&ek  and  LiUin  name  of  this  precious  gem  is  adainas,  invincible,  in  allu- 
sion to  its  extreme  hardness,  whence  is  derived  the  English  adjective  adamantine. 

0S61.  li  difert  from  all  other  pm*  in  not  being  compo^  of  earth,  bdt  of  caibon ;  and 
It  is  remarkable  that  Sir  Isaac  Newton  conjectured  that  it  was  a  combustible  body  long 
before  it  was  discovered  by  experiment  to  be  so,  flrom  obs^ving  its  great  power  to  re- 
fract light.  The  colours  of  diamonds  are  various.  The  finest  are  cotourless  in  them- 
selves, and  have  only  what  they  derive  from  refracting  the  rays  of  light.  These  are 
«aid  to  be  of  the  purest  water.  Some  have  a  tinge  of  pink,  red,  blue,  or  green,  which 
are  next  in  estimation.  Yellow  diamonds  are  common,  though  much  esteemed. 
Brown  diamonds  are  less  valuable,  and  still  less  so  are  those  which  are  cloudy  or 
have  Haws. 

^52.  Diamonds  mre  ahtfoyt  found  in  thc  loose,  alluvial  soil,  and  not  imbedded  in  an- 
cient solid  rocks  like  the  other  gems.  India  and  Brazil  are  the  two  chief  countries 
whk^  produce  them :  in  the  fonuer,  Golconda,  Visapour,  Bengal,  and  Borneo  are  the 
principal  diamond  districts.  What  are  called  diamond  mines  are  places  where  the 
loose  sand  and  other  stony  materials  are  washed  in  water,  to  separate  the  precious 
stones :  a  great  number  of  persons  aro  employed  in  these  works.  It  is  said  that  the 
diamond  mines  of  India  are  nearly  exhausted,  and  that  Brazil  now  chiefly  supplies  the 
markets  of  Europe ;  the  mines  are  the  property  of  the  crown,  and  strangers  are  not 
permitted  to  visit  them. 

It  is  a  curious  fadt  in  the  history  of  Brazilian  diamonds,  that,  Vfhen  they  were  first 
discovered  in  that  country,  they  were  kept  as  pretty  pebbles,  and  used  for  counters  by 
card-players,  long  before  their  true  nature  and  value  were  ascertained  by  the  Dutch 
consul,  who  accidentally  saw  them. 

6253.  Rough  diamonds,  that  is,  diamonds  in  their  natural  state,  before  they  are  cut  by 
ihe  jeweller,  srh  eiystaUizedr  and  when  perfect  exhibit  regular  forms,  of  which  the 
•tmplsst  is  the  octohedmn,  s,  jig.  813,  or  modifioa^  fig,  sn 

tions  of  it,  as  «,  6,  e,  without  the  pohsh  and  brilliancy  a 
which  is  given  by  art ;  indeed,  in  their  rough,  unpol-  jf\^ 
isfaed  state  they  would  not  be  readily  distinguished  Xf  \ 
ftom  common  pebbles  by  petsoas  not  practised  in  c  /  \ 
examining  them.  In  general,  also,  iheir  angles  have  \T  / 
been  much  rubbed  ofTy  so  that  they  appear  neariy  MX 
round,  resemUing,  iA  a  considerable  degree,  gum  ^^ 
Arabic.  Those,  however,  who  are  in  the  habit  of  seeing  them  often  t^adily  recognise 
them  among  other  pebbles,  and  this  partly  by  a  peculiar  grating  noise  which  they  give 
when  rubbed  against  a  pebble :  occasionally,  though  rarely,  the  nathral  faces  have  great 
briUiancy.  The  diamond  is  the  hardest  of  aU  known  substances,  and  it  is  supposed  by 
Mune  not  to  be  capable  of  being  broken  by  the  blow  of  a  hammer ;  but  though  the  aob- 
ttiBce  is  extrem^  bird,  it  is  net  diffiottU  ta  fracture :  a  slight  bbw  v^  caiye  it  some 
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times  to  split,  and  the  sharp  side  of  a  cat  diamond  is  often  chipped  off  by  caieJess  na» 
agement. 

6254.  Attempts  heme  been  made  tofeJbrieaU  the  iiamonii  by  chemical  means,  bnt  hither- 
to always  without  snccess :  the  idea  is,  however,  not  absoid,  since  we  know  its  oon- 
position  to  be  pure  carbon  only ;  and  conld  the  means  of  crystallizing  carbon  be  diseot^ 
ered,  this  object  would  be  attained.  Diamonds  would  then  be  more  useful  to  uMp^irf 
in  the  arts,  though  their  great  value  might  cease  to  exist. 

6256.  We  hear  aometimee  of  Contuh  dumonii,  Bagshci  duammda,  ice.  These  an 
merely  small,  transparent  quartz  crystals  which  have  been  rolled  and  water-worn,  aai 
are  found  among  the  sand  or  gravel  on  the  surface ;  they  are  sometimes  cat  and  pol- 
ished, and,  though  brilliant  and  sparkling,  have  little  of  the  splendid  tints  of  the  diamondL 
and  do  not  come  near  to  it  in  hardness,  being  only  a  Uttle  harder  than  j^ass :  they  are 
of  very  little  value. 

6256.  The  art  of  cutting  diamonds,  the  hardest  gems  in  the  world,  is  so  cnrions  that 
we  shall  describe  it.  This  gem  may  be  split  by  a  steel  tool,  if  a  blow  be  applied ;  bat 
to  effect  this  it  is  necessary  to  have  a  perfect  knowledge  of  its  crystallixed  struutiue^ 
because  it  will  only  split  in  the  direction  of  the  laminae  formed  by  the  erystalfisatioa, 
and  the  workman  cannot  form  facets  at  pleasure  by  splitting.  To  ptodooe  the  faces 
which  are  required  for  exhibiting  the  gem  in  all  its  beauty,  the  process  called  catting  is 
resorted  to,  but  which  is,  in  fact,  abrasion  rather  than  cutting,  and  was  firat  diseovmi 
in  Europe,  in  1476,  by  Louis  de  Berghen,  of  Holland,  thongh  probably  lax>wn  in  China 
and  Hindostan  in  very  remote  periods.  For  this  purpose,  the  diamond  to  be  cot  is  fixed 
on  the  end  of  a  stick  or  handle,  in  a  small  ball  of  cement,  that  part  which  is  to  be  re 
duced  being  left  to  project.  Another  diamond  is  also  fixed  in  a  aimilar  manner,  and  the 
two  stones  are  rubbed  against  each  other  with  considerable  force,  until  they  are  groaad 
away  as  much  as  is  necessaiy  to  produce  a  facet  Other  facets  are  formed  in  a  similsr 
manner  by  shifting  the  position  of  the  diamonds  in  the  cement  When  the  ftces  are 
thus  completed,  they  are  next  to  receive  an  exquisite  polish.  Nothing  is  capable  of 
polishing  the  diamond  except  its  own  powder,  which  has  been  collected  for  this  purpose 
in  a  small  box  during  the  process  we  have  just  described.  The  stones  are  now  im- 
bedded in  soft  solder,  contained  in  a  small  copper  cup,  the  face  to  be  polished  being 
left  to  protrude.  A  fiiat,  circular  plate  of  cast  iron  is  then  charged  with  diamond  pow- 
der produced  in  the  abrading  process,  and  the  stone  is  held  against  this  plate,  wldle  it 
is  made  to  revolve  until  the  polish  is  complete.  Those  diamonds  that  are  unfit  for 
working  on  account  of  tiieir  imperfections  are  bM  under  the  technical  name  of  tart. 
These  are  broken  by  repeated  blows  in  a  steel  mortar,  until  they  are  redooed  to  ^ow^ 
der,  for  various  purposes. 

6257.  The  diamond  ie  a  euhalance  of  considerable  utility  in  the  artSt  independently  of  ita 
value  as  an  ornament.  Fine  drills  are  made  of  small  splinters,  which  are  naed  for 
drilling  holes  in  rubies  and  other  hard  stones  used  by  watd&  jeweUers  in  the  beat  kind 
of  clock-work,  gold  and  silver  wire-drawers,  and  others  who  require  very  fine  holes 
drilled  in  such  substances.  These  drills  are  also  used  to  pierce  China-waie,  where 
rivets  are  to  be  inserted ;  also  for  piercing  holes  in  artificial  enamel  teeth,  or  any 
vitreous  substances,  however  hard.  The  fine  powder  is  used  for  grinding  down  other 
very  hard  stones,  none  of  which  can  be  cut  or  engraved  without  this  material ;  arms, 
crests,  cameos,  intaglios,  are  engraved  upon  camelian,  onyx,  agate,  dec.,  by  meaos  of 
diamond  powder. 

6258.  Diamonds  are  cut  and  polished  in  particular  shapes,  which  have  received  the 
names  of  brilliant,  rose,  and  tabli'^ut. 

6259.  The  brilliant  is  in  the  hiffhest  estimation,  as  it  is  the  form  which  shows  to  the 
greatest  advantage  the  peculiar  lustre  of  the  gem.  It  may  be  considered  as  composed 
of  two  truncated  pyramids  placed  base  to  base,  the  upper  pyramid  being  more  de^ilf 
truncated  than  the  lower  one. 

6260.  The  rose  diamond  is  the  form  given  to  those  stones  the  spread  of  which  b  toe 
great,  in  proportion  to  their  depth,  to  admit  of  being  brilUant  cut  without  a  great  loss 
of  substance.  .  It  ia  foimed  by  covering  the  whole  surface  of  the  stone  with  equilateral 

triangles. 

6261.  The  setting  ef  diamonds  is  of  great  importance,  and  depends  partlv  upon  their 
quality.  The  finest  brilliants  are  always  set  open,  that  is,  wiUiout  a  back.  Shaflow 
brilliants,  that  have  a  great  surface,  are  generally  set  close,  or  with  a  back  of  a  himck 
substance ;  and  then  frequently  much  ingenuity  is  exercised,  an  inferior  atone  being 
sometimes  made,  by  concealing  defects,  to  appear  like  a  perfect  brilliant.    What 


called /ot/«  are  thin  leaves  of  m^tal  placed  under  a  precious  stone,  in  order  to  inerenae 
its  brilliancy  or  to  give  it  a  differei^t  colour.  They  are  of  gold,  silver,  or  copper. 
'  6262.  Diamonds  ate  bought  and  sold  by  tteight,  for  which  a  peculiar  standard,  caEed  a 
carat,  is  universally  adopted.  The  carat  is  an  Indian  denomination  of  weight,  and  150| 
carats  are  equal  to  I  o2.  Troy.  The  carat  is  divided  into  four  partB»  called  grains ;  and 
the  grains  are  subdivided  into  fractional  parta,  which  are  ascertained  by  scales  witt 
great  nic^.    Sbmetimea  the  weight  is  expressed  simply  in  grains ;  as,  a  diamond  oC 
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two  carats,  or  of  eight  grains.  The  amallest  Haw  greatly  lesaens  their  yalue ;  and  tha 
aame  happens  if  they  be  tinged  with  any  dull  tint  of  yellow  or  brown,  thon^  defects 
are  not  unfrequently  concealed  by  the  mode  of  setting. 

6263.  Rough  diamonds  are  valued  by  squaring  the  number  of  carats  they  contain,  and 
multiplying  the  product  by  2,  which  will  give  the  value  in  pounds  steriing.  Thus,  for  a 
rough  diamond  weighing  4  carats,  4  x4  X  2  s  32/. ;  and  so  in  other  cases.  As  wrought 
diamonds  are  supposed  to  have  lost  half  their  original  weight  in  cutting  and  polishing, 
the  square  of  double  their  weight,  in  a  finished  state,  must  be  multiplied  by  two :  thus, 
to  value  a  wrought  diamond  of  8  carats,  6  x  6  x  2  =  72/.  Or  the  weight  may  be  squared, 
and  the  product  multiplied  by  8,  which  will  give  the  same  result :  3  x  3  x  8  =:  72/.  Brill* 
iants  from  1  to  2^  grains  are  worth  from  71.  to  SI.  Those  from  6  to  6  grains  are  worth 
fjt>m  14/.  to  15/.  Brilliants  of  2  carats  are  worth  from  28/.  to  30/. ;  those  01*4  carats 
are  worth  100/. ;  those  of  6  carats  are  rare ;  they  may  vaiy  from  180/.  to  200/. 

6264.  In  the  purchase  and  sale  of  diamonds  hy  private  individuals,  it  should  be  remem- 
bered that  there  is  a  material  difference  between  the  jeweller  and  the  diamond  mer- 
chant, though  sometimes,  but  not  often,  the  two  trades  are  combined.  The  diamond 
merchant  is  a  trader  who  buys  rough  diamonds,  and  employs  his  men  to  cut  and  polish 
them.  He  offers'  them  for  sate  in  this  state,  in  single  stones  or  in  lots,  agreeably  to 
the  desire  of  the  purchasers.  They  are  not  set,  but  laid  openly  on  a  sheet  of  white  pa- 
per, BO  that  there  can  be  no  possibility  of  concealing  flaws  or  enhancing  beauty  by  any 
of  the  artifices  often  practised  in  setting.  The  diamond  merchants  are  veiry  limited  in 
number,  and  are  ffenerally  men  of  opulence,  well  acquainted  with  the  details  of  the  art 
of  cutting,  but  litUe  known  except  to  the  importers  of  rough  diamonds  and  to  the  trade. 
Persons  who,  from  the  pressure  of  necessity  or  from  other  motives,  may  be  induced  to 
convert  their  diamonds  into  specie,  should  carry  them  to  the  diamond  merchant ;  he 
will  take  them  from  their  setting,  weigh  them,  and  offer  the  fair  market  price  for  them, 
without  taking  advantage  of  the  inexperience  or  the  embarrassed  feeling  of  the  owner. 

The  business  of  the  jeweller  is,  to  set  the  diamonds  in  such  form  as  is  most  tasteftal 
and  agreeable  to  his  customer,  and  so  as  to  show  them  to  the  greatest  advantage.  He 
purchases  from  the  diamond  merchant  such  stones  as  he  has  a  demand  for,  or  supposes 
to  be  saleable,  and  forms  them  into  necklaces,  ear-drops,  rings,  dec.  Setting  costs  but 
little ;  a  hoop-ring  consisting  of  12  stones,  suppose  the  12  stones  to  weigh  1  carat,  may 
cost,  on  an  average,  about  24t. ;  a  cross,  13  or  14  stones,  gold  and  open,  60s. ;  a  neck* 
lace  16  inches  long,  and  composed  of  28  or  82  stones,  might  cost,  to  set  in  gold,  about 
15/.  The  diamond  merchant  charges  for  his  diamonds  a  regular  wholesale  price,  and 
gives,  perhaps,  six  months'  credit.  The  jeweller  charges  what  he  thinks  proper  above 
the  price  which  he  has  given,  or  according  to  the  nature  of  the  jewel ;  or,  if  it  be  made 
to  order,  according  to  the  opinion  he  may  entertain  of  his  costomer. 

Diamonds,  when  set,  always  appear  larger  than  they  really  are ;  and  even  the  most 
experienced  dealer  will  not  venture  to  pronounce  on  the  exact  value  of  a  diamond  when 
set.  As  their  value  is  ascertained  by  their  weight,  a  worthing  jeweller  can  take  them 
out  of  the  setting  in  a  few  minutes,  when  their  proper  vidue  can  be  ascertained. 

6265.  Ladies  wAo  purchase  jewels  should  always  inquire  what  weight  of  diamond  is  in 
any  particular  jewel,  and  of  what  weight  are  certain  single  diamonds ;  how  many  of  the 
smaller  stones,  for  instance,  are  in  a  carat ;  by  which  means  they  will  easily  ascertain 
the  total  weight  of  the  diamonds  that  the  article  contains.  In  having  tnetr  diamonds 
re-set,  great  care  should  be  taken  that  the  stones  may  be  identified  when  they  are  re- 
turned. A  judicious  precaution  is,  to  draw  the  flower  or  other  device  which  they  intend 
to  have  made  up,  and  to  assign  to  each  stone  its  position  in  the  group. 

6266.  The  trade  of  the  diamond  cutter  is  wholly  distinct  from  that  of  the  lapidary,  whose 
business  it  is  to  polish  the  inferior  gems.  The  diamond  outtera  of  England  are  con- 
fessedly the  best  in  Europe,  but  their  number  is,  unlbtViiiately,  so  small  as  to  occasion 
many  stones  to  be  sent  to  Holland,  where,  firom  the  greater  number  and  more  active 
competition  of  the  artists,  the  price  of  workmanship  is  oonsiderably  lower ;  but  the 
work  is  said  to  be  inferior.  Brilliant-cut  diamonds  are  so  much  superior  to  the  others, 
that  frequently  rose-cut  have  been  re-cot  into  brilliants,  althou^,  as  ahready  observed, 
at  a  great  loss. 

6267.  Diamonds  are  always  equally  in  fashion^  but  the  mode  of  Setting  them  varies  ac- 
cording to  the  caprice  of  taste  or  the  desire  of  novelty.  Hence  the  jeweller  has  pe^• 
petual  opportunities  c^  exercising  or  displayinjpf  the  inventive  elegance  of  his  taste  in 
the  assortment  of  hues  and  the  arrangement  of  groups.  He  will  cluster  together  the 
smaller  stones  so  as  to  enhance  the  effect  of  the  whole ;  the  larger  and  more  perftel 
ones  will  generally  be  set  open,  and  displayed  to  the  greatest  advantage,  while  the  in- 
ferior ones  will  be  assisted  by  setting  them  solid  in  black,  or,  if  need  be,  with  coloured 
foil.  But  whatever  be  the  occasion  that  caUs  forth  His  art,  whether  the  constrnctiin 
of  a  star,  a  bandeau,  a  tiara,  a  phune,  a  necklace,  or  an  ear-drop,  he  should  bear  in 
mind  that  his  greatest  merit  is  the  conceahnent  of  his  -art.  The  di^lay  of  belts  and 
borders  of  gold  can  add  nothing  to  the  superlative  lusfre  of  the  diamond. 

6268.  Diamonds  are  a  epedee  of  property  little  liable  to  fluctnatiouf  m  thei»  value  eo% 

6Q 
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liniKt  neariy  uniform ;  bnt  for  diaiiMmds  of  fieat  maiputade  the  porcliaaen  are  wf 
limited  in  number. 

Sect.  II. — obiib  BiLONoiiro  to  thx  bpbcibs  cobomdvm. 


•8X60.  Corumbm  U  the  name  cf  an  extremely  havd  anaeral  aubstaiice,  fisnnd  chiefly  n 
India,  and  used  there  ezteneivoj  for  cutting  aad  poHshing  the  bardeet  etonee.  It  oe> 
cura  in  graina,  and  imbedded,  in  small  maaaes,  in  granite,  and  k  of  Tasiona  ahades  cf 
wliite,  brown,  green,  red,  dkc.  The  common  corundon  u  asaally  impure;  hot  whea 
this  mineral  is  in  its  purest  state,  it  conatilotes  some  of  our  most  iveeioos  gems,  as  the 
sapphire  and  the  ruby ;  and  it  includes  the  gems  denominaled  by  jeweUeia  the  Orientsi 
amethyst  and  the  Oriental  tofm.  The  basis  of  aD  theee  is  flie  earth  almnina,  and  the 
purest  state  of  the  species  corundum  coneists  of  little  ebe.  We  shall  describe  its  pnp> 
«r  Tarieties,  and  also  the  gems  as  designated  by  the  'various  names  giyen  by  jewdfeis. 

Sappkirt. 

6970.  Sapphire  is  the  purest,  or  perfect  state  of  corundum,  and  ia  the  liavdeit  of  all 
etftby  minerals,  beii^  inferior  in  this  respect  oidy  to  the  diamond ;  the  haidaess  is 
therefore  one  of  its  distinctive  characters.  What  is  considered  aa  the  naoat  perfect,  or 
Oriental  sapphiie,  is  of  a  dear  bright  blue  oolonT,  with  a  high  degree  of  tianalnoeacy ; 
but  it  is  also  pale  Unef  and  sometimes  violet  blue,  or  eknuly.  Sapphwsa  a»e  also  occa- 
aionally  colourlesa.  When  they  are  violet  blue,  they  are  usually  called  by  tiie  jewdkn 
Oriental  amethyat  (see  **  Amethyst*') ;  when  they  are  yeBow,  they  are  teiwed  by  the 
ieweUers  Oriental  topaz.  The  latter  are  improper  terms,  sinee  amethysta  and  topius 
are  quite  diiTetent  etonea.  Some  si^phires  show  a  pale  reddiah  or  bluish  refleelioa, 
and  are  then  termed  OimtU  mtppkiriet;  others,  cat  en  cabaekcn,  ezhHrit  tbe  appemiee 
of  a  silvery  star  of  six  rays,  in  a  direction  perpendicalar  to  the  axis  of  the  natiirsl  ays- 
tid,  a  variety  that  is  termed  oHeria.  The  primaxy  form  of  the  crystals  of  sapphire  is 
that  of  a  riightly  aoate  rhomboid,  which  is  the  same  aa  that  of  ooamon  oonoidam ;  bat 
wi*  fits  ^^  crystals  uaually  occur  under  a  aecondaiy  fom  of  a  aix-«ided  prism 
^^'^  variouriy  terminnted  (Jig,  818),  and  also  in  rolled  mogses.  The  crystala 
are  readily  deavd^  in  one  direction,  parallel  te  one  of  the  planes  of  the 
primary  rhomboid,  showing  the  deaveid  surface  very  hriUtant ;  bnt  it  is 
extremely  diiBouH  to  produce  cleavages  parallel  with  the  other  pbnes  ol 
the  rhomboid.  The  ftiest  sapphires  come  from  Pegu  and  Ceytoa,  where 
they  axe  found  only  in  the  beds  of  rivers,  often  in  rounded  fragments,  gen- 
orally  small,  and  seldom  exceeding  the  size  of  a  hazelnut  Blue  satipbiies  are  not  un- 
common, and  those  of  ten  or  twenty  carats  are  easily  procured,  beng  of  tiie  value  of 
from  twenty  to  sixty  shiltings  per  cant,  accordmg  to  their  beauty.  Sapphires  are 
aometimeB  substituted  for  diamonds,  by  exposing  them  to  a  strong  heal,  wh&di  dei^reya 
their  cokNir,  but  improves  their  harduees  and  transparency ;  and  ^lis  "kind  of  fraud 
would  be  difficult  to  detect  by  any  one  who  was  not  a  good  judge  ef  these  stonee. 

Rttby. 

6S71.  The  ruby  is  a  gem  which,  when  of  the  kind  called  Oriental  (and  vrhich  we  sta> 
ted  to  be  mineralog^cally  of  the  same  species  as  the  sapphire),  is  of  great  beauty  and 
value.  The  true,  or  Ortental  ruby,  when  perfect^  is  the  most  valuable  of  the  gems  next 
to  the  diamond ;  the  colour  is  a  fine,  deep,  oochineal  red,  having  a  richneaa  of  hoe  aft- 
rivalled  ;  occasionally  it  is  rose-red,  or  has  a  tinge  of  violet.  The  monarehs  of  Fegtt* 
Siam,  and  Ava  possess  rubies  of  the  greatest  beauty,  as  the  sovereigns  of  India  hid  the 
finest  diamonds.  It  is  said  that  none  equal  to  these  are  in  the  possession  of  European 
princes.  The  finest  in  Europe  is  said  to  belong  to  Mr.  Hope.  Rubies  of  ten 
are  extremely  rare ;  one  weighing  twenty-two  grains  sold  for  160/.  A  perfect 
of  six  grains  is  rare,  and  fal&  little  short  of  the  value  of  a  diamond ;  indeed,  if 
small  rubies  are  vesy  fine,  they  are  of  greater  value  than  diamonds  of  the  same 
rhe  natural  crystal  is  in  the  form  of  a  six-sided  prirtn ;  it  cleavea  more  readily  thaa 
the  sapphire,  and  is  not  so  hard.  U  consists,  according  to  Chenevix,  of  90  parte  ate* 
ndna,  7  silica,  and  1-2  of  oxyde  of  iron. 

6272.  Bui  there  ie  another  etone^  aUo  eomelinus  called  ruby,  which  belongs  to  a  dillbtent 
q)ecies,  and  is  inferior  in  value  and  hardness.  This  is  the  eyinelle,  or  boLue  ni6y,  whieh, 
when  red  or  violet,  has  been  called  ruby ;  thus  we  have  the  Oriental  ruby  ana  the  api- 
flelle  ruby.  The  crystallization  of  the  spineile  is  different  from  that  of  the  aapphire,  and, 
conaeauentlv,  different  from  that  of  the  Oriental  ruby.  It  doea  not  consist  onj^  of  alii* 
mina,  like  the  Oriental  ruby,  but  contains  also  8  per  cent  of  magneaia  and  0  per  cent, 
of  chromic  acid.  It  may  be  distinguished  from  the  Oriental  ruby  by  ila  inferior  hatd- 
nass  and  specafio  gravity.  Its  oofour  ia  usually  some  shade  of  red,  aa  scarlet,  oochineal, 
rose,  violet,  cberiy,  or  yellowish  red.  When  of  a  good  colour,  it  ia  little  leas  Taluidile 
than  the  Oriental  ruby.  Among  lapidaries,  the  soariet-red  is  sometimes  oalled  nby 
spineile ;  the  pale  or  rose-red,  the  balais  ruby.  The  red  topaz  has  been  called  by  the 
Ifpidaries  the  Brazilian  ruby,  and  a  variety  of  red  quartz,  Bohemian  ruby. 
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Sbct.  III.— BMEBAU>. 

6273.  The  emerald,  in  value,  ranks  next  to  the  ruby.  It  is  of  a  pare,  beuitifol,  forigttt, 
and  intensely  green  colour,  when  the  stone  is  of  the  most  perfect  kind,  called  Oriental ; 
hence  the  name  emerald  green.  The  colour,  however,  varies  a  little ;  sometimes  it  is 
paler,  and  the  green  less  lively,  or  it  is  a  pale  blue,  or  yellowish.  The  form  of  its  n&U 
ural  crystals  is  a  six-sided  prism,  and  it  cleaves  readily  parallel  to  the  axis  of  the  prism. 
It  is  somewhat  harder  than  quartz,  but  not  so  hard  as  beryl,  though  more  difficult  to 
cleave.  Its  composition,  according  to  Vauquelin,  is  64  parts  silica,  16  alumina,  13  gla- 
cine,  and  1*6  lime,  glucioe.being  the  oolouring  matter.  The  finest  emeradds  come  from 
Peru«  where  they  liave  been  found  occasionally  several  inches  in  length.  They  are  also 
found  in  Ceylon  and  Egypt ;  and  in  the  latter  country  the  ancients  had  emerald  mines. 
A  fine  stone  of  four  carats  may  be  valued  at  40^  per  carat ;  and  an  inferior  one,  of  one 
or  two  carats,  at  from  forty  to  sixty  shillings  per  carat.  It  is  always  cut  by  the  lapida- 
ry into  facets,  and  is  frequently  set  amrrounded  by  brilliants.  Fine  emeralds  are  ex- 
tremely rare.    The  green  tourmalin  has  been  called  the  Brazilian  emerald. 

Sect.  IY. — ^beryl. — aquamarine. 

6274.  The  beryl  is  considered  by  some  mineralogists  to  belong  to  the  same  specien 
as  the  emerald ;  but  it  differs  from  it  in  hardness  and  composition,  as  well  as  in  colour. 
The  primary  form  of  its  crystals  is  a  six-sided  prism,  terminated  by  a  six-sided  pyra- 
midj  truncated ;  and  this  is  its  usual  form :  the  sides  are  striated  longitudinally,  where- 
as those  of  quartZj  which  its  form  resembles,  are  striated  transversely,  and  it  is  hardei 
than  quartz.  The  crystals  may  be  cleaved  parallel  to  the  planes  of  the  prism,  and  mure 
easily  than  those  of  the  emerald.  Its  composition,  according  to  Vauquelin,  is  68  silica, 
15  alumina,  14  glucine,  2  lime,  and  1  oxyde  of  iron.  The  colour  of  the  beryl  is  various 
shades  of  pale  yellow,  or  green,  or  blue.  The  common  beryl  is  scarcely  employed  in 
iewalry,  on  aooouot  of  its  nuimvous  flaws  and  cracks. 

6275.  The  aquamturuu  is  a  variety  of  beryl  of  a  light,  bluifib,  sea-green  coloar,  of  va- 
rious shades.  It  derives  its  .laxoe  from  the  Latin  with  reference  to  its  colour.  In 
hardness  it  is  inferior  to  the  topaz.  Formerly  it  was  of  considerate  value,  but  of  late  so 
many  have  been  imported  from  Brazil,  Siberia,  and  India,  that  their  value  is  much  re- 
duced, except  they  are  very  fine.  The  best  oome  from  Ceylon.  Large  atones,  fr(mi 
one  to  three  «r  four  ounces,  are  not  uncommon.  Small  etoaes  may  be  had  for  a  few 
BhiJlings  each. 

SbCT.  V. — TOPAZ. 

6276.  The  topaz  is  a  particular  species  of  mineral,. occurring  in  crystals  of  the  form 
of  a  rhombic  prism,  variously  terminated  {Jig.  814).  This  prism  is  usually  jr^.  su. 
striated  longitudinaJly.  It  cleaves  readily  at  right  angles  to  the  axis  of  the 
prism.  It  somewhat  resembles  quartz,  but  is  distinguished  by  the  form  of 
its  crystals,  by  its  superior  h^ness,  and  specific  gravity.  Both  it  and 
quartz  scratch  glass,  but  topaz  scratches  quartz.  It  is  sometimes  colour- 
less and  translucent,  but  osually  has  various  pale  shades  of  yeUow,  greeUi 
blue,  lilac,  or  red.  According  to  Vaoqaelin,  it  is  composed  of  60  parts  alumina,  29  sil- 
ica, and  a  quantity  of  fluoric  acid,  varying  from  4  to  19  parts.  It  is  found  almost  exelu- 
eively  in  the  ancient  primary  rocks ;  and  in  Saxony,  in  a  particular  rock  called  Topaz 
ilock ;  these  topazes  are  of  a  pale  yellow.  The  Brazilian  topaz  is  of  a  deep  yeUow, 
and  becomes  red  or  pink  in  a  heated  crucible,  and  then  the  price  is  augmented ;  it  is 
also  found  there  in  rolled  masaes.  Some  from  Brazil  are  beautifully  pellucid,  and  are 
called  Minos  Nova ;  these  have  been  abundantly  employed  in  jewelry,  and  produce  a 
fine  refraction  of  light  in  pins  and  other  ornaments.  A^en  topazes  are  naturally  red, 
they  have  been  called  Brazilian  mby.  There  are  idso  blue  topazes,  which  have  been 
ealled  by  laiHdaries  Oriental  aquamarine.  Yellow  aapphires  are  by  jeweUers  called, 
improperly)  Oriental  topaz ;  these  nearly  eqnal  the  diamond*  Goonterfeit  pink  topaseB 
are  sometimea  made  by  interposing  some  eoloor  between  two  thin  (dates  of  elear  topax, 
and  then  setting  the  whole ;  this  fraud  may  be  aometiaies  detected  by  holding  the  edge 
.of  the  stone  against  the  light,  when  the  want  of  oolour  will  4>e  perceived.  Similar  im- 
poeitions  are  practised  widi  other  stonea.  Various  mineral  Bobstiicea,  also,  of  other 
species,  have  been  called  topazea,  and  paaaed  as  eueh :  thnf ,  ohxyBelite  has  been  caned 
veUowish  green  topaz ;  yellow  rook  crystal,  Bohemian  er  occidental  topaz ;  and  dove- 
brown  and  brown  crystal  have  been  named  smoke  topat ;  all  these  are  inferior  in  liara- 
nesa  to  the  true  topaz.  The  topaz  is  easily  counterfeited  in  glass  paste ;  and  some  of 
the  imitations  are  nearly  as  beautiful  as  the  real  stones. 

Sect.  yi.-K;HRTsoBBRTL.  • 

6277.  ThisF  gem,  called  also  Cymaphane^  is  found  chiefly  in  rounded  pieces  of  a  green- 
ish colour,  and  somewhat  opalescent ;  it  is  also  found  ciystallized  in  prismatic  forms, 
deavable  parallel  to  t^eL*  sides.  It  is  composed  of  71-5  alumina,  18  silica,  6  lime,  aiid 
1-6  oxyde  of  iron.    It  is  chiefly  procured  fifom  Brazil  and  Ceylon.    It  has  a  partibttlar 
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play  of  light,  and  i6  no  extremely  hard  that  it  has  been  sometimes  taken  for  diamool 
Good  specimens  are  rare. 

Sect.  VII. — htacznth. 

6278.  This  stone  is  sometimes,  though  rarely,  of  a  brilliant  appearance  and  colom 
bat  is  sometimes  beautifol,  of  an  orange-red  colour,  also  of  yarioos  tints  of  ydlow 
brown,  or  gray.  When  deprived  of  its  colour  by  heat,  it  is  said  to  have  been  sold  fo 
diamond.  The  best  are  from  Ceylon.  The  zircon  of  Norway  appears  to  be  neaih 
the  same  mineral.  The  composition,  which  varies  somewhat  in  different  places,  b 
about  70  per  cent,  of  the  earth  called  zircon,  25  silica,  and  0-5  oxyde  of  iron.  The 
form  of  its  crystals  is  an  octohedron.  Except  fine,  this  stone  is  not  highly  esteemed, 
being  often  full  of  flaws.  The  jargon  of  Ceylon  seems  to  be  a  transparent,  colourlesi 
variety,  but  it  is  not  of  much  value. 

Sect.  YIII.— cheysopbasi. 

6279.  This  stone  is  rather  rare,  and  is  of  a  cloudy  pale-green  colour,  having  an  agree 
able  appearance ;  it  is  translucent,  and  is  nearly  allied  to  the  chalcedonies  and  cameli- 
ans ;  like  them,  it  is  never  cut  into  facets,  but  is  used  for  large  bracelets,  brooches, 
seals,  &c. 

SkCT.  IX.— CHRYBOLITK,  OH  PBRIDOT. 

6280.  This  is  a  stone  found  in  volcanic  rocks ;  and  though  of  an  agreeable  cokoi, 
brownish,  yellowish,  or  of  various  shades  of  green,  yet  havipg  little  briUiancy,  it  tsIrtUB 
used  in  jewelxy ;  it  is  sometimes  made  into  necklaces,  but  is  scarcely  harder  than  ^as, 
being  scratched  by  the  file.  It  consists  of  43  parts  magnesia,  39  silica,  and  19  oiyde 
of  iron. 

SbCT.  X. — TUBdnOISK. 

6281.  The  turquoise  is  rare  and  much  in  request.  It  is  destitute  of  the  lustre  which 
distinguishes  most  of  the  precious  stones :  it  is  opaque,  and  does  not  admit  of  a  reij 
high  polish,  but  its  colour  is  a  fine  celestial  blue.  There  are  two  kinds  of  the  sobstaoce 
called  turquoise :  one  is  a  stone  called  eedaitty  and  found  chiefly  in  Persia,  where  it  is  in 
high  estimation,  and  on  that  account  few  of  the  most  beautiful  specimens  come  to  Eu- 
rope ;  the  other  is  fossil  bone,  coloured  by  phosphate  of  iron  or  carbonate  of  copper. 
The  latter  is  liable  to  change  in  colour.  The  turquoise  is  cut  spheroidal,  and  appeare 
to  most  advantage  when  surrounded  with  brilliants  or  pearls.  It  is  from  the  size  of  a 
pin's  head  to  that  of  an  almond.    Malachite  is  sometimes  sold  for  turquoise. 

Sect.  XI. — tourmalin. 

6282.  The  tourmalin  is  occasionally  used  in  jewelry.  Conomon  toumialin  k  blacit 
and  opaque,  but  there,  is  a  transparent  precious  kind,  which  is  red,  green,  bine,  or  pink, 
and  often  sold  for  other  stones.  One  of  the  most  remarkable  properties  of  the  tour- 
malin IB  its  becoming  electric  by  heat  or  friction.  The  crystals  of  common  tourma 
lin  are  often  large,  and  scarcely  employed  by  the  jeweller. 

Sect:  XII. — MooNaroNK. 

6283.  The  moonstone  is  a  variety  of  feldspar  called  adularia^  and  is  beautifolly  trans 
lucent,  of  a  milky  colour,  and  having  a  remarkable  play  of  light,  amounting  to  a  aUght 
pearly  lustre,  and  sometimes  iridescence,  which  contrasts  agreeably  with  the  delicate 
bluish  tint  of  the  stone,  whence  its  name.  It  is  used  for  ear  drops  and  rings,  and, 
when  fine,  sells  for  a  high  price.  The  best  comes  from  Ceylon.  It  consists  of  64 
parts  of  silica,  20  alumina,  2  lime,  and  14  potash. 

Sect.  XIII.— hsabket. 

6284.  Garnet  is  a  very  common  mineral,  though  beautiful  specimens,  called  the  pre- 
cious  garnet,  or  alnumdine,  are  classed  with  gems.  These  are  usually  of  a  de^  red. 
The  finest  come  from  India.  When  large  and  of  a  fine  colour  they  are  valaable.  They 
are  much  worn  in  beads,  and  are  also  set ;  they  are  chiefly  used  in  monmin^.  What 
a  called  the  Oriental  is  brought  from  Sirian,  in  Pegu,  improperly  called  by  lapidaries 
Syrian  garnets.  Hiey  appear  to  be  the  carbuncle  of  the  ancients.  There  ia  also  the 
Boliemian  garnet,  which  is  the  pyrope  of  some  mineralogists.  Common  garnet,  not  fit 
for  jewelry,  being  ill^coloured  and  opaque,  or  only  slightly  translucent,  is,  in  many 
countries,  quite  common,  and  is  even  used  as  a  flux  for  ores.  There  is  also  the  mtla- 
m7e,  or  blaek  garnet,  found  in  volcanic  rocks,  and  worked  into  necklaces  at  Naples , 
but  black  glass  is  not  unfrequently  made  to  pass  for  it  to  English  travellers.  Garnet 
consists,  according  to  Vauquelin,  of  43  parts  of  silica,  16  alumina,  20  lime,  and  16  oxyde 
of  irdh.  Some,  as  the  large  common  garnets  of  Fahlun,  have  no  lime.  The  primary 
form  of  the  crystals  is  the  rhombic  dodecahedron.  They  nsu^  occur  in  the  most  an- 
cient rocks :  some  are  found  in  this  country,  and  particularly  in  Cornwall  Garnets 
are  hard  enough  to  scratch  quartz,  and,  of  course,  much  harder  than  dass.  bv  whie 
fflass  counterfeits  may  be  easily  distinguished  by  means  of  a  file.  ^ 
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SiCT.  XIV. — nOGE.   CBTSTAb — TBANaPABBNT  QUARTZ. 

6286.  This  stone  is  sometimes  quite  oolourless,  and  beautifully  transparent ;  it  is 
also  occasionally,  though  rarely,  yelk>w  like  topaz ;  but  it  is  softer  than  topaz,  and  of  a 
different  crystalline  form  in  its  natural  state.  The  form  in  which  quartz  usually  oc- 
curs is  a  six-sided  prism,  terminated  by  a  six-sided  pyra-  ^.  g|5 

mid,  aaofjig.  816,  or  modified,  as  ^  by  having  some  of  the 
angles  truncated.  Superb  groups  of  crystals  are  brought  ^v 
from  Dauphine,  and  are  sometimes  seen  upon  the  mantel-  .  /—X^ 
piece.  These  generally  have  the  sides  of  the  pyramids 
very  unequal  in  size,  as  c.  In  quartz  crystals,  faint  strie 
may  be  seen,  which  are  at  right  angles  to  the  sideB,  and 
these  serve  to  distinguish  them  from  the  crystals  of  other 
substances  of  nearly  a  similar  form,  but  whidi  have  striae  parallel  to  the  length  of  the 
sides.  It  is  sometimes  found  of  a  light  brown,  called  smoky  quartz,  as  in  the  catni- 
gorum  stones  used  for  seals,  so  called  from  being  found  on  a  hill  of  that  name  in  Scot- 
land. Small  rolled  pieces  of  rock  crystal  are  frequently  found  in  the  sand  of  various 
places,  as  at  Bagshot  in  the  vicinity  of  London,  which,  from  their  scratching  glass,  as 
all  rock  crystal  does,  and  taking  a  fine  polish,  are  called  Bagshot  diamonds.  Rock  crys- 
tal, when  colourless,  is  worked  into  many  forms  for  different  purposes,  though  seldom 
used  in  jewelry,  except  when  it  is  coloured  or  set  in  foil.  Large  pieces  are  cut  for  the 
glasses  of  spectacles,  caHeA  pebble  spectacles,  which  are  much  less  easily  scratched  than 
any  glass, 

6386.  The  stone  called  ea^s  €y«  is  a  variety  of  rock  crystal  enclosing  aikiianthus.  It 
comes  chiefly  irom  Ceylon ;  its  colour  is  light  gray,  and  it  presents  a  peculiar  luminous 
appearance  resembling  the  eye  of  the  animal  from  whence  it  receives  its  name.  A 
very  rare  variety  of  it  is  of  a  dark  green.    It  is  usually  cut  hemispherically. 

SbCT.  XV. — AMITHT8T. 

6287.  There  is  the  same  confhsion  respecting  stones  of  this  name  as  with  others  we 
have  mentioned.  The  amethyst  of  modem  mineralogists  is  merely  a  violet-coloured 
quartz  or  rock  crystal ;  but  what  has  been  called  Oriental  amethyst  amonff  jewellers  is 
a  violet-coloured  sapphire,  which  is  a  stone  of  great  beauty  and  value.  The  colour  of 
the  common  amethyst  is  purple,  of  various  shades  and  degrees  of  intensity ;  those 
which  are  of  the  deepest  purple  are  the  most  precious,  but  the  depth  of  the  tint  varies 
much,  being  in  some  scarcely  perceptible,  when  the  stone  is  of  scarcely  any  more  value 
than  rock  crystal.  Amethysts  are  found  in  many  countries ;  but  of  hite  many  have  been 
brought  from  Brazil,  and  some  of  considerable  size.  They  are  much  used  in  bracelets, 
seals,  and  similar  ornaments. 

SbCT.  XVI. — ^AVANTURINB. 

6288.  The  avanturine  is  a  beautiful  and  curious  stone,  appearing  like  a  translucent 
crystal,  having  gold  dust  interspersed  through  it ;  but  these  sparkling  grains  consist  of 
mica,  and  the  stone  itself  consists  of  quartz.  It  is  employed  for  snunnoxes  and  other 
larger  ornaments.  Fine  specimens  are  rare.  An  artificial  avanturine  is  made  ex- 
tremely beautiful :  it  is  glass  enclosing  minute  crystals  of  metallic  copper. 

The  sun-stone  is  a  beautiful  variety  of  avanturine,  having  a  bright,  flame-like  colour. 
It  is  used  in  jewelry,  and  is  rare. 

Sect.  XVII. — opal. 

6289.  This  stone  is  a  very  pure  kind  of  flint,  and  differs  from  chalcedony  chiefly  in 
its  lustre  and  colour ;  but  the  diflfbrence  cannot  easily  be  expressed  in  worde.  There 
is  the  prseiotts  opal  and  the  common  opal :  the  former  exhibits  a  remarkable  play  of 
prismatic  or  iridescent  coloprs — blue,  red,  and  yellow,  green,  dec.  These  colours  are 
sometimes,  in  fine  specimens,  intensely  bright  and  beautiful ;  sometimes  the  stones 
exhibit  only  one  colour.  It  is  always  cut  hemispherically,  and  it  is  often  full  of  flaws, 
which  only  adds  to  its  beauty  from  increasing  the  vivacity  of  the  colours.  When  fine, 
the  precious  opal  is  of  great  value ;  it  is  brittle,  and  softer  than  rock  crystal.  Com- 
mon opal  has  not  any  descent  play  of  colour,  and  is  seldom  employed  in  jewelry. 
The  red  opal  is  called  girasole, 

SrCT.  XVIII. CHALCRDONY,  AOATB,  AND  CABNRLXAlf. 

6290.  These  stones  are  placed  together  because  they  are  all  varieties  of  the  same 
thing.  Chalcedony  is  a  sort  of  very  pure  flint ;  but,  instead  of  being  perfectly  clear  and 
transparent,  it  is  tinged,  more  or  less,  with  a  milky  hue.  When  chalcedony  has  in-it 
various  curved  parallel  bands  or  stripes  of  a  white  or  other  colour,  it  is  call^  aeau. 

Fortification  agates  are  those  which  have  zigzag  parallel  bands,  genera^y  of  white 
and  gray,  having  a  distant  re8emblaq,ce  to  the  plans  of  a  modem  fortification.  They 
are  ^quently  round  in  Scotland,  particularly  in  Aberdeenshire,  and  hence  are  often 
called  Scotch  pebbles.  They  are  also  plentiful  on  the  banks  of  the  Rhine.  In  the  centra 
of  these  agates  there  are  sometimes  rock  crystals  and  amethysts.    Sometimes,  instead 


J 

n 


1040  >bwsi;ry. 

of  these  bands,  there  are  miiiale  mettflc  ctystaUisalioDS  resemMhig  mosses,  and  whiea 
hsve  been,  though  erroneously,  supposed  to  be  veeBy  vegetables ;  these  are  tenned 
mots  agtUeti  Those  are  most  valuable  whieh  resesttbls  very  closely  some  |dant.  Tks 
om^  is  a  variety  where  the  bands  of  difiereat  colours  are  perfectly  straight,  tiie  atone 
consisting  of  several  flat  layers,  whereas  in  agates  the  layers  are  enrved.  Onyxes 
were  much  used  by  the  ancients  for  makiog  cameos ;  a  figure  was  {u-odueed  by  enlting ' 
away  a  part  of  the  white  layer,  the  remaining  part  constituting  the  figure  appearing  as 
if  laid  upon  the  darker  layer.  CtarmHKU  are  nearly  allied  to  chalcedonies,  but  are  of 
a  reddish  colour.  Agates,  chaleedooies,  and  caineliaBs  are  very  hard,  take  a  fine  pol- 
ish, and  are  extensively  used  for  ornaments,  such  as  braoelets,  seals,  rings,  and  other 
purposes  where  large  stones  are  admissible.  They  are  likewise  employed  for  making 
cups,  handles  for  knives  and  forks,  sword  hilts,  smelling-bottles,  snuflTboxes,  &c.  At 
Obecslein,  near  the  Rhine,  where  these  stones  are  found  abundantly,  they  are  cut  and 
pushed  on  a  considerable  scale  by  means  of  machineiy  moved  by  water,  and  the  ex- 
pense of  manutedniiHp  them  is  thus  very  moderate.  The  finest  antique  gems  are 
Hngmved  on  stones  of  this  class. 

SaecT.  XIX. — xalachite. 

6391.  Malachite  is  sometimes  used  for  necklaces  and  braoelets :  it  is  of  afineireen, 
and  consists  of  carbonate  of  copper ;  it  is  c^que,  and  never  cut  in  facets.  It  is  not 
very  valuable. 

Sect.  XX. — jet. 

6293»  Jet  is  well  known  to  be  ot  a  deep  black,  and  is  used  for  necklaces,  chiefly  won 
in  mourning.  It  is  a  kind  of  coal,  or,  rather,  fossil  wdo4  and  costs  little  more  tfan 
the  expense  of  cutting ;  it  is  made  into  beads,  snuflTbaxes,  aod-otiBer  trinlests.  Caaad 
coal  is  sometimes  substituted  for  it,  but  this  is  very  iaferior. 

Sbct.  XXI.— AMsaa. 

6298.  This  is  a  well-known  transparent  mineral  substaaee,  of  a  yellowish  coloiir, 
and  is  supposed  to  be  a  fossil  resin.  Its  original  situaition  is  in  beds  of  ibssil  wood 
csdled  lignite,  and  it  is  sometimes  procured  by  nuning  operatioDs  ooodncted  expressly 
for  this  purpose ;  a  great  quantity  is  also  collected  on  the  seashoiea  in  variotts  coun- 
tries, having  been  washed  out  of  its  native  beds  by  the  action  of  the  sea^  The  greatest 
abundance  is  met  with  on  the  shores  of  the  Baltic,  particularly  in  Pomeraaia.  Fine 
amber  is  employed  in  making  various  ornaments  and  trinkets,  aa  beads,  heads  of  canes, 
mouthpieces  for  tobacco-pipes,  dta,  for  whi<A  purpose  it  is  eaaiff  cot,  and  takes  a 
beautiful  poli^.  The  Oriental  nations  prize  amber  mach  more  than  the  people  of  £b- 
rope.  Occasionally  insects  are  found  in  pieces  of  amber,  which  faBve  been  enclosed 
while  it  was  in  a  fluid  state.  Amber  may  be  dissolved  by  drying  linseed  oil,  to  fonn 
amber  varnish. 

Sect.  XXII. — pastes,  or  imitations  of  the  oehs^ 

6294.  All  the  gems  may  be  imitated  in  coloured  glass,  called  ptuUsj  so  nearly  as  to 
deceive  all  except  those  who  are  much  accustomed  to  the  examination  of  real  stones ; 
but  in  hardness  they  are  much  inferior.  To  determine  wliether  a  subslance  be  a  dia- 
mond or  a  paste,  apply  a  fine  file  to  the  girdle ;  paste  is  easily  cut  by  the  file,  which  can 
make  no  impression  on  a  real  diamond :  also,  the  girdle  of  a  real  diamond  will  acrateh 
any  other  stone,  as  the  white  topaz,  which  is  not  the  case  with  pastes.  Certain  opti- 
cal principles  discovered  by  Dr.  Brewster  will  enable  those  who  understand  them  to 
discriminate  real  gems  from  artificial  imitationa«  even  if  th^  aire  set,  without  unsetting 
the  stones ;  but  they  are  too  complicated  for  this  place. 

The  following  receipts  for  imitation  pastes  ate  not  given  so  mach  to  teach  the  art  of 
making  them,  which  requires  considerable  skill,  as  to  give.gen^Wilknowleidlge  on  the 
subjeot.  It  is  scarcely  neeessarf  to  mention  that  these  pastes  are  to  be  cut  by  the 
lapidaiT^^ 

6895.  Ta  imiiau  gimBin  f/asu^  first,  a  perfectly  colourless  glas&  is  prepared  of  sflex, 
potaab,  borax,  oxyde<  of  lead,  and  sometimes-  arsenic.  This  is  called  strasit,  and  to  it 
various  oxydes  of  metals  are  added  to  produce  the  desired  colours. 

For  ike  colourless  diamond :  3  ounces  of  rock  crystal,  8  ounces  of  white-lead,  2  ounces 
of  borax,  ^  grain  of  manganese. 

For  the  yellow  diamond:  to  1  ounce  of  strass,  as  above,  add  24  grains  of  chloride  of 
sflver,  or  10  grains  of  glass  of  antimony. 

For  the  sapphire :  to  24  ounces  of  strass  add  2  drachms  and  26  grains  of  the  oxyde  of 
cobalt. 

For  the  Oriental  ruby :  to  16  ounces  of  strass  add  a  mixture  of  2  drachms  and  48 
grains  of  the  precipitate  of  cassius,  the  same  quantity  of  peroxide  of  iron,  prepared  by 
nitric  acid,  the  same  quantity  of  golden  sulphuret  of  antimony,  and  of  manganoae  cal- 
cined with  nitre,  and  2  ounces  of  rock  crystal.  Manganese  alone,  combined  with  the 
base  in  proper  quantity,  is  said  to  give  a  ruby  colour. 

Pbr  the  emerald  :  to  15  ounces  of  strass  add  1  drachm  of  mountain  carbonate  ofcx^ 
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per  and  6  grains  of  glasa  of  antimony ;  or,  to  1  ounce  of  stfaas  add  20  gndne  of  giasa 
of  antimony  and  3  grains  of  oxyde  of  cobalt. 

For  the  topaz :  to  10  lbs.  of  strass  add  H  <»•  ^  calcined  iron. 

For  the  garnet :  to  2  lbs.  of  strass  add  2  lbs.  of  glass  of  antimony  and  2  drachms  oi 
manganese. 

SiBCT.  ZXjn. — PEARLS. 

6296.  Pearls  are  precioas,  and  form  beautiflil  ornaments  highly  prized.  They  are 
calcareoas  bodies,  of  the  same  nature  as  mother-of-pearl,  only  purer,  found  in  the  in- 
side of  certain  shells,  particularly  a  large  one,  called  the  pearl  oyster  (Mytilus  raarga- 
ritifbnis,  Linn.).  The  history  of  pearls  is  so  curious  that  it  may  demand  a  rather  de- 
tailed account.  The  pearl  shell,  the  inside  lining  of  which  constitutes  the  mother-of-pearl,' 
is  found  only  in  warm  climates.  The  shell  sometimes  grows  to  the  size  of  seven  oi 
eight  inches  in  diameter,  is  of  a  flattened  and  roundish  shape,  brown  on  the  outside, 
but  the  inside  entirely  covered  with  mother-of-pearl.  The  pearls  are  found  either  looee 
in  the  body  of  the  animal,  or  attached  to  the  side  of  the  shells,  and  they  are  supposed 
to  be  concretions  of  calcareous  matter  arising  from  some  irregularity  or  disease  in  the 
animal.  These  shells  are  extremely  abundant  near  the  shores  of  some  of  the  East 
India  islands,  and  particularly  Ceylon,  where  the  chief  pearl  fish^es  have  been  estab- 
lished. The  shells  are  brought  up  by  persons  who  have  learned  to  dive  for  them  to 
great  depths.  They  descend  to  the  bottom  of  the  sea  from  five  to  ten  fathoms  in  depth, 
assisted  by  a  large  stone,  which  they  carry  down  with  them ;  and,  being  furnished  with 
a  basket,  they  collect,  with  as  much  expedition  as  possible,  such  shells  as  happen  to 
lie  about  the  spot  of  their  descent,  continuing  their  search  for  about  two  minutes ; 
when,  according  to  a  signal  which  they  make  to  the  boat  to  which  their  cord  is  attach- 
ed, they  again  ascend  with  their  treasure.  Each  diver  will  bring  up  as  many  as  one 
hundred  shells  of  various  sizes,  and  some,  from  long  habit,  acquire  the  power  of  re^ 
maining  under  water  for  five  or  six  minutes.  It  i»  not  every  shell  that  affords  pearls : 
some  contain  only  small  ones  of  little  value.  The  largest  and  roughest  shells  generally 
have  pearls  of  the  greatest  number  and  largest  size.  Pearls  are  not  cut  and  polished 
by  the  lapidary,  but  are  worn  in  the  state  in  which  they  are  found,  being  only  drilled 
for  the  purpose  of  stringing  them,  and  are  valued  according  to  their  size  and  beauty. 
The  finest  are  of  a  dear  white,  and  very  translacent :  those  which  have  a  tinge  of  yel- 
Vow  are  less  precious. 

The  price  of  pearls  increases  as  the  square  of  their  weight ;  thusi  the  price  of  a  pearl 
of  one  carat  bsing  settled  at  8s,,  to  find  the  price  of  a  pearl  weighiag  six  carats,  first 
find  the  square  of  6,  viz.,  36 ;  which,  multiplied  by  8,  gives  288««,  or  j£14  8#. ;  but  the 
value  of  pearls  depends  also  much  upon  their  quality.  It  is  a  curious  fact  that  the 
Chinese  know  how  to  force  the  shell-fish  to  produce  pearls.  They  drill  holes  in  the 
shell,  and  the  animal,  to  secure  itself  from  the  depredations  of  marine  insects  that  at- 
tack it,  secretes  the  pearly  juice  to  close  up  the  aperture,  and  forms  a  pearl  over  it; 
but  the  most  perfect  pearls  are  those  only  which,  being  quite  detached,  are  found  glob- 
ular in  the  body  of  the  animal. 

Though  pearls  are  found  of  the  largest  size,  greatest  beauty,  and  most  abundantly 
in  the  shell  we  have  mentioned,  yet  they  are  not  confined  entirely  to  these :  common 
oysters  and  muscles  ocoasionally  contain  small  pearls ;  and  a  fresh- water  shell  called 
a  unto,  or  pearl-muscUy  is  particularly  remarkable  for  the  pearls  it  contains.  It  is  found 
in  various  parts  of  Britain,  but  a  regular  pearl  fishery  of  this  shell  has  been  long  estab- 
lished on  the  River  Conway  in  North  Wales.  The  people  there  go  out  at  low  water  and 
gather  a  number  of  these  large  musoles,  which  they  boil,  and  beat  the  fish  to  a  pulp ; 
they  then  separate  the  pearls  by  mixing  this  with  plenty  of  water.  The  pearls  are  not 
fine,  and  are  small :  they  are  of  the  kind  called  seed  pearl,  which  are  used  for  sewing 
on  various  parts  of  dress,  and  similar  inferior  purposes. 

Pearls  have  been  employed  as  ornaments  from  the  earliest  ages.  In  the  time  of  Job 
they  were  accounted  of  great  value.  The  story  of  Cleopatra  drinking  a  valuable  pearl 
dissolved  in  vinegar  is  well  known,  and  may  possibly  have  been  truO)  since  this  sub- 
stance, from  its  calcareons  nature,  is  soluble  in  any  acid.  Before  being  drank  the 
solution  might  have  been  diluted  with  water ;  and  it  would  only  have  affeoted  her  as  so 
much  chaJk  in  vinegar  would  have  done. 

6297.  Artificial  pearls  were  invented  by  a  French  bead-maker,  of  the  name  of  Jaoquin, 
about  the  time  or  Henry  IV.  This  man  observed  that,  on  soaking  and  washing  the 
scales  of  the  fish  called  the  bleak,  a  most  beautiful  silver-coloured  powder  was  obtained ; 
and  it  occurred  to  him  that,  by  introducing  this  substance  into  the  inside  of  finely  blown 
glass  bulbs,  slightly  tinged  with  opaline  hues,  a  perfect  imitation  of  real  pearls  might 
be  made.  The  experiment  succeeded,  and  these  pearls  came  much  into  fashion  for 
necklaces,  ear-drops,  &c.,  and  continue  still  to  be  manufactured  in  Paris  by  the  descend- 
ants of  the  original  inventor,  as  well  as  in  other  parts  of  Europe,  for  various  parts  of 
dress.  The  silvery  powder  is  fixed  upon  the  inside  of  the  thin  glass  g)obole»  by  gum- , 
and,  if  necessary  the  hollow  is  filled  up  with  wax.  It  is  said  that  white  bait  affords  r 
•till  more  beaatiful  powder;  and  roach  and  dace  have  been  tried,  hot  ihav  are  iniY*m» 
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So  great  w«8  the  demand  finmeriy  for  these  oiDaments,  that  the  price  of  a  quart  of  i 
scales  was  from  one  guinea  to  five.    The  price  of  real  pearis  has  fallen  much 
this  invention,  which  imitates  them  reiy  exactly. 

Sect.  XXIV.— cobal. 

6298.  This  beautiful  material,  of  a  fine  red  colour,  is  the  production  of  minute  insects 
that  inhabit  the  sea,  and  which  consist  of  a  fleshy  substance,  surrounding  a  soUd,  oil- 
careous  body,  which  is  called  the  coral.  The  species  of  red  coral,  used  for  ornaments, 
in  form  resembles  a  small  branched  shrub,  and  is  attached  to  rocks  at  the  bottom  of 
the  sea,  from  whence  it  is  taken  by  diters.  The  finest  coral  is  found  in  the  Mediter- 
ranean ;  it  is  procure  on  the  coast  of  I^vence,  and  there  is  a  considerable  manniac- 
tory  of  necklaces,  crosses,  and  other  ornaments  of  this  substance  at  Marseilles. 

SbOT.  XXV. — ^TABIOUB  OBNAMBirrs. 

6299.  With  rupui  to  the  variou*  artieUs  made  hf  the  jeweller  as  ornaments  m  ^ess,  or 
the  infinite  variety  classed  as  trinkets,  their  descnption  would  far  exceed  the  limits  of 
this  work.    Ther  most  important  of  the  former  are  necklaces,  which  are  made  o^  gold 
and  gems,  pearl,  beads  of  stones  or  coloured  glass,  satin  spar,  amber,  jet,  or  coral  .* 
braedets  are  formed  of  gold,  or  velvet  with  clasps  of  gold,  or  copper  gilded,  plain,  or  sec 
with  stones,  cameos,  or  other  ornaments.   The  term  cameo  is  applied  to  gems  or  slones 
worked  in  reUevo ;  that  is,  where  the  objects  represented  are  raised  above  the  plane 
of  the  ground ;  but  the  stones  on  which  the  objects  (generally  figures)  are  cot  consist 
of  several  layers  of  d^erent  colours,  of  which  the  most  valuable  are  the  Oriental  obvx 
ir.  black  and  white  parallel  layers,  and  the  carnelian  in  brown  anH  white.     S<nne  are 
cut  on  agates,  and  some  stones  of  four  layers  of  difil^rent  colours.    The  ground  is  of 
one  shade,  and  the  relief  of  another.    Antique  cameos  are  valued  at  an  immense 
price  ;  and  some  modem  Italian  cameos  are  extremely  fine ;  a  single  cameo  of  a  good 
brooch  size  will  sometimes  cost  twenty  pounds.    They  are  worked  by  a  lathe  and 
pointed  instruments  of  steel,  with  diamond  dust.    A  cheaper  kind  of  cameos  have  been 
made  lately,  cut  from  large  shells  found  on  the  African  and  Brazilian  coasts,  which 
have  two  layers,  the  ground  being  either  a  pale  coflTee  colour  or  a  deep  reddish-orange ; 
the  latter  is  preferred.    Copies  m>m  the  antique  are  made  in  this  manner,  in  Rome, 
of  exquisite  finish ;  and  some  very  good  are  now  done  in  this  country.  A  cheap  imita- 
tion of  cameos  is  also  made  in  glass  enamel.    Earrings  are  of  gold,  or  copper  gflded, 
plain,  or  with  gems,  or  pebbles ;  the  gold  is  made  remarkably  thin,  for  lightness,  as  well 
as  on  account  of  the  expense.    To  these  may  be  added  brooches  and  ornamental  ^na^ 
together  with  various  ornaments  for  the  headdress ;  also  rings,  which  are  piaio  boopB 
of  gold,  or  with  gems,  as  single  stones,  or  in  clusters  varied  in  numeroos  ways,  or  with 
engraved  stones,  antique  or  modem.    All  those  in  gold  are  now  so  saccessfully  imita- 
ted in  gilded  brass,  that  it  is  difficult  to  distinguish  the  latter  from  the  precious  metal 


BOOK  XX 11. 

ECONOMY  OF  THE  LAUNDRY. 

9300.  Under  the  title  of  this  branch  of  domestic  economy,  we  propose  to  take  an  eztenswt 
new,  not  only  of  the  ordinary  processes  of  what  are  termed  **  washing  and  gett^g  op 
linen,"  but  likewise  of  the  theoretical  principles  upon  which  complete  success  depends, 
and  likewise  to  give  a  short  description  of  the  nature  and  manufacture  of  the  mateiialB 
employed.  In  addition,  we  shall  treat  of  the  art  of  scouring,  which,  though  it  does  not 
strictly  belong  to  the  oi^inary  business  of  the  laundry,  yet  is  intimately  connected  witt 
it,  and  materially  elucidates  the  modes  of  managing  the  restoration  to  a  condition  fit 
for  use  of  the  various  articles  of  wearing  apparel  and  furniture ;  confining  oursdves, 
however,  to  such  facts  as  are  useful  to  he  known  in  domestic  economy,  and  omitting 
those  which  concern  the  manufacturer  only. 

6801.  It  is  unnecessary  to  remark  upon  what  is  so  well  understood,  the  importanee 
to  health  and  comfort  of  cleanliness  in  dress  and  furniture ;  and  custom  nowdenoaads, 
not  only  that  this  shall  be  efiected  in  the  requisite  degree,  but  that  it  shall  be  made 
apparent  by  the  purity  of  their  colour  and  appearance.  We  shall  begin  by  exfdaining 
in  a  general  way  the  rationale  or  theory  of  ordinary  washing,  or,  in  other  words,  the 
reasons  why  soap  and  other  detergent  substances  are  generally  used. 


CHAPTER  I. 

THEOBT  OF  WA8RIN0. 


6802.  The  primitive  mode  of  performing  this  operation,  before  detersive  or  cleansing 
substances  were  known,  was,  no  doubt,  washing  clothes  in  simple  water,  and  this 
method  is  still  practised  in  many  countries.    The  Hindoos  cany  their  clothes  to  tbe 
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Qasges,  where  they  vndergo  the  neoeasary  puriflcation  in  water  alone.  But  this  re- 
quires much  labour ;  and  to  remove  with  greater  facility  the  discoloration  of  linen  oc- 
casioned by  being  worn,  which  is  partly  of  an  oily  nature,  and  therefore  veiy  difficult 
to  destroy  by  water  only,  certain  substances,  called  deternvc,  have  been  introduced, 
which  assist  in  the  process.  Of  these  the  principal  one  is  soa^ ;  and  it  is  requisite  that 
we  shall  first  take  some  notice  of  this  material,  and  show  m  what  manner  it  is  so 
efficient. 

6303.  //  ty  wellJtnown  that  oil  or  grease  is  not  solubU  in,  and  will  not  unite  tnth,  wUer , 
a  greasy  spot  cannot  be  washed  out  completely  by  water  only,  unless  such  a  degree  of 
rubbing  be  employed  as  will  injure  the  cloth  in  some  degree.  But  if  oil  be  united  to  an 
allcaline  substance,  the  mixture  of  the  two  is  soluble  in  water;  hence,  if  the  greasy 
spot  be  touched  with  an  alkali,  as  potash  or  soda,  the  latter  will  unite  with  the  grease 
or  oil,  which  being  then  soluble  in  water,  rubbing  in  that  fluid,  or  washing,  will  cause 
it  to  disappear.  If,  then,  soiled  or  greasy  linen  be  washed  in  filter  containing  potash 
or  soda,  the  labour  of  cleansing  is  much  less  than  with  water  alone,  and  the  fabric,  not 
being  necessarily  subjected  to  so  much  rubbing,  suffers  less  wear. 

6304.  AU  the  ashes  of  burned  vegetables  contain  more  or  less  of  the  alkali  ealUd  potash ; 
hence  wood  ashes  was  one  of  the  most  ancient  detersive  substances,  and  Is  Btifl  occa 
sionally  employed  for  that  purpose.  But  alkalies,  when  used  alone,  have  this  incon- 
venience,  that,  although  they  are  extremely  efl^jtive,  yet,  if  employed  in  too  great  a 
quantity,  they  are  capable  of  corroding  the  clothes  to  be  cleansed,  and  likewise  of  act- 
ing in  the  same  manner  on  the  hands.  The  difficulty  of  regulating  properly  their 
strength  has  led  to  the  invention  of  soap,  which  consists  of  alkali  already  united  to  a 
certain  proportion  of  oil  or  fat  of  some  kind,  by  which  its  power  of  corrosion  is  so  much 
diminished  as  not  to  destroy  the  texture  of  the  fabric ;  and  yet  the  alkali  in  the  soap  is 
capable  of  taking  up  a  little  more  oil  or  grease,  such  as  may  be  found  in  soiled  linen ; 
and  that  is  likewise  converted  into  soap.  Now  all  soap  being  soluble  in  water,  the 
whole  of  the  impurities  may  be  thus  removed  by  rubbing  the  linen  between  the  hands 
in  that  fluid.  In  fact,  then,  in  employing  soap  for  washing,  we  make  more  soap,  though 
the  newly-formed  material  is  in  very  minute  quantity,  and  does  not  become  solid.  Soap^ 
is  not  necessarily  solid ;  if  oil  and  any  solution  of  alkali  in  water  be  mixed  in  a  smalU 
vial  and  shaken  together,  liquid  soap  will  be  the  result.  Soap  is  made  solid  by  certain, 
processes  of  the  manufacture,  on  account  of  the  giteater  convenience  in  using  it,  than 
if  it  were  in  the  liquid  state.  It  will  be  easy  to  perceive,  from  this  explanation,  that 
the  strongest  soaps  have  the  most  alkali  in  their  composition,  since  it  is  by  the  abun.- 
danoe  of  this  ingredient  that  the  cleansing  effect  is  produced ;  and  it  will  likewise  be 
•evident  why  soaps  of  different  degrees  of  strength  are  suitable  for  different  purposes. 
It  may  here  be  observed  that  there  are  other  detersive  substances  besides  soap,  as  wood 
ashes,  and  other  things  containing  alkali.  Various  clays,  and  fullers*  earth,  have  a 
aimilar  effect,  but  produced  in  a  dmerent  manner  than  it  is  from  soap  ;  by  their  absor^- 
bent  quality  they  attract  the  oily  particles  from  the  cloth,  and  cause  them  to  be  more 
easily  removed  mechanically  by  rubbing  in  water,  but  no  chemical  union  i&  thus 
formed,  as  in  the  case  of  soap. 


CHAPTER  II. 

DB8CBIPTI0X   OF   THB  VARIOUS   KINDS    OV    SOAP  AND   OTHEK   MATERIALS   USED  IIT  WA«HINO, 

AND  OF  THB  XN0RXDIBNT8  OF  WHICH  TRET  ARE  MADB. 

6305.  It  being  useful  that  the  nature  of  soap  should  be  well  understood  by  those  who 
superintend  the  business  of  the  wash-house,  we  shall  first  describe  the  alkalies  em- 
ployed in  its  composition,  and  which  are  occasionally  used  alone  as  detergents ;  and 
we  shall  afterward  explain,  in  a  general  way,  the  manufacture  of  the  soaps. 

Sect.  I. — potash  and  pbablasr,  btc. 

6306.  We  have  stated  that  the  ashes  of  burned  vegetables  are  often  used  for  the  same 
parposes  as  soap,  in  places  where  the  latter  substance  is  unknown  or  cannot  be  pro- 
cured, and  that  they  owe  their  detergent  property  to  the  same  cause  as  soap,  namely, 
the  alkali  which  they  contain.  Their  employment  in  this  way  was  known  to  the  an- 
cient Egyptians,  Greeks,  and  Germans.  Pliny  informs  us  that  the  Gauls  were  the  in- 
ventors of  soap  made  of  tallow  and  wood  ashes :  a  soap-boiler*s  shop  has  been  discov- 
ered in  Pompeii.  In  every  vegetable  there  is  a  little  alkali,  though  always  in  a  state 
of  combination,  and  some  have  a  much  larger  proportion  than  others.  When  the  nest 
of  the  vegetable  substance  has  been  dissipated  in  consequence  of  combustion,  the  alkali 
remains  in  the  ashes,  from  which  it  has  been  termed  fixed  alkali,  in  opposition  to  am- 
monia, or  the  volatile  aJkali ;  it  is  also  sometimes  termed  the  vegetable  alkali.  Wood 
aahes  aru  frequently  employed  in  scouring  paint  that  is  very  dirty,  or  for  similar  coarse 
purposes ;  but  it  must  be  observed  that  it  should  be  employed  cautiously,  since,  if  too 
ffiuch  be  used,  it  would  take  off  the  paint  itself.    Good  housewives  understand  tba 
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▼aloe  of  this  mateml  that  cornea  from  heating  the  brick  oven  m  haking  bread ;  il  Ji 
also  employed  by  them  in  scouring  the  wood-work  of  the  kitehen,  aa  f^xm,  tablea,  Ae. ; 
likewise  for  cleaning  the  lids  and  msides  of  aance-pans,  for  which  it  aoawera  instead  fA 
potash.    It  is  also  rery  nseful  to  soften  hard  water,  and  to  make  a  Ive  for  washing. 

6307.  T%e  nmpleMt  and  rude$i  preparation  of  potash  is  called  a»k  haUM  in  England,  and 
toud  ath  in  Ireland.    It  cannot  be  said  to  be  properly  an  article  of^commeree,  akhoiigjb 
a  considerable  quantity  is  annually  made  by  the  peasantry  of  both  coontries,  and  d»- 
posed  of  among  the  neighbouring  farmers  and  bleachers.    The  Tegetable  from  whidi, 
in  England  and  Scotland,  this  impure  alkali  is  produced  is  the  common  fern  or  brake 
{PtertM  o^KtZiva,  Linn.).     Many  rough  and  heathy  districts  are  entirely  eoTerod  by  this 
plant,  which,  when  it  has  attained  its  full  growth,  about  the  middle  of  July,  is  cut  down, 
and,  after  being  half  dried  in  tiie  open  air,  is  gathered  into  small  heaps  and  kiadfed. 
The  combustion  proeeeds  slowly,  being  accompanied  by  a  smothering  smoke,  and  httk 
or  no  flame,  till  the  whole  is  reduced  to  a  reddish-gray  ash ;  this  being  careftdly  coI> 
lected,  is  sprinkled  with  a  tittle  water,  and  then  moulded  by  hand  into  balls  three  oi 
four  inches  in  diameter,  which,  when  they  have  acquired  a  certain  solidity  by  diyz^  w 
the  sun,  are  ready  for  sale.    In  Ireland,  thistles,  docks,  and  weeds  of  all  kiods  are 
mixed  with  the  fern,  and  the  ashes  are  disposed  of  in  their  loose,  pnlTemlent  statOb 
without  any  farther  preparation.    One  thousand  parts  of  fern,  cut  in  Angosf ,  and  ttur 
oughly  dried,  afford  thirty-six  parts  of  ashes,  from  which  are  obtained  about  four  aarts 
of  alkali.    The  common  weeds  do  not  give  so  much. 

6908.  The  crude  poiath  of  commerce,  or  black  poivk,  as  it  is  also  caUed,  is  QaiTotsalf 
procured  from  the  combustion  of  wood,  and  therefore  its  preparation  can  be  nadeitakn 
with  success  only  in  those  uncleared  coomries  where  there  are  vast  natoral  foivsia, 
and  where,  from  the  badness  of  the  roads,  and  fanperfection  of  water  oommoBieetioB, 
the  value  of  timber  is  no  more  than  that  of  the  labour  required  to  ftn  it.  The  oidy 
districts  of  Europe  in  which  any  considerable  quan^itr  of  potash  is  made  m«  the  mount* 
ainous  forests  of  Germany,  and  the  extensive  woodland  tracts  of  Poland  and  Rossia. 
The  Britiah  market,  however,  is  principaUy  supplied  from  the  TJnited  States  of  North 
America,  a  country  in  which,  from  its  rapid  increase  of  population,  there  is  a  coasunt 
demand  for  cleared  land  for  the  purposes  of  agriculture,  and,  consequent^,  where  timber 
is  looked  upon  rather  as  an  encumbrance  than  as  contributing  either  to  the  beaoty  oi 
value  of  the  ground  on  which  it  stands. 

6309.  The  American  method  of  making  potash  is  to  pile  up  the  wood,  as  soon  as  it  is 
sufficiently  dry  to  burn,  in  large  heaps,  and  reduce  it  as  quickly  as  possible  t«  ashes ; 
these  ashes  are  then  put  into  a  wooden  cistern,  with  a  plug  at  the  bottom  of  one  €fth& 
sides,  and  a  quantity  of  water  sufficient  to  make  a  strong  lixivioai  i»  added ;  after 
standing  for  an  hour  or  two,  the  plug  is  withdrawn,  and  the  water  holding  the  potasii 
in  solution  runs  out,  leaving  the  earthy  part  still  impregnated  with  sonie  alkah  in  the 
cistern.  This  solution  is  then  evaporated  to  dryness  in  iron  pans  or  poka  (wheaee  tbe 
name  potash),  and  hastily  fused  into  compact  reddish  masses  of  aemi-canatic  potaah,  m 
which  stete  it  is  fit  for  the  maiket. 

6310.  The  common  potash  of  the  north  of  Europe  is  the  impurest  of  all,  contahnag 
nearly  one  half  its  weight  of  earth,  and  is  thus  prepared :  A  large  pit  is  dug,  into 
which  is  thrown  burning  brands  and  the  smaller  extremities  of  the  branches,  and  when 
the  whole  is  wedl  kindl^,  the  pit  is  filled  up  with  logs  and  other  large  pieces,  which  at 
length,  though  very  slowly,  are  reduced  to  ashes.  The  coaraer  part  of  the  ashes  is 
then  separated  by  aifting  from  the  finer ;  all  the  alkali  that  it  contains  is  procmod  by 
lixiviation,  and  Uiis  liquor  is  mixed  with  the  remainder  of  the  ashes,  and  wrought  utto 
a  paste.  A  pile  is  then  built  of  vrood,  the  interatices  of  which  are  filled  with  this  pMte, 
which  being  set  fire  to,  the  whole  is  reduced  to  ashes.  This  process  is  repeated  sev- 
eral timos,  till  the  ashes  begin  to  clot  and  become  hard ;  the  most  compact  pieces  being 
then  selected,  are  packed  up  for  sale,  without  any  farther  preparation ;  the  real  are 
lixiviated  apd  boiled  down  to  dryness  in  the  usual  manner.  All  the  potaah  we  have 
from  Russia,  Sweden,  and  Dantzic  is  made  in  this  manner.  The  Russian  is  the  beat 
of  these ;  it  is  brought  to  us  in  large  lumps,  very  hard  and  black,  incnisted  here  and 
there  with  a  white  salt.  When  dissolved  in  warm  water,  it  depositee  a  aediment  of  a 
blackish-gray  colour,  and  the  lixivium  has  a  sulphurous  smell,  bitter  taste,  and  a  daA 
green  colour. 

6311.  Potash  may  he  made  from  potato  leaves  and  stalks  thua  :  cut  off  the  atalks  whsB 
the  leaves  begin  to  fall,  spread  them  out  and  dry  them  thoroughly  in  the  son.  Big  a 
hole  about  four  feet  in  diameter  and  one  foot  deep  in  the  groond,  in  a  dry  plaoe ;  jnaba 
a  fire  with  the  dried  atalks  in  this  pit,  and  continue  feeding  the  fire  with  then  till  the 
whole  is  consumed ;  put  the  adies  into  a  vessel  with  water  over  the  ^re,  and  bofl  ^em ; 
the  potash  being  soluble,  wfll  be  extracted  by  the  water,  and  form  a  lye ;  poor  off  thia 
lye,  and  evaporate  the  water  by  boiling ;  in  the  bottom  of  t)ie  vessel,  when  the  w«tar 
is  gone,  the  potash  in  an  impure  state  will  remain  as  a  grayish  sobetance.  To  doatioy 
the  impurities,  calcine  it  in  an  iron  pot,  to  bum  off  all  the  chareoal  and  eiher.eafaataB> 
ees  mixed  with  it.  The  potash  vrill  now  remain  in  the  usual  state  of  parity  of  coi 
potash.    Potato  leavea  give  a  hufger  quantity  of  alkali  than  most  vegetables 
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9911^  A  PtrfjmpU  imi  md^  mstkodiif  ^0eliH0  ikem^p^nHM^  tk0  fi^  tike  ^  u  pnOtimd  im 

tomt  pUeet.  Thtj  j^bct  a  tabfal  of  the  lye  neitr  Ihe  cleto  heuth  of  •  ckimnej,  in  which  they  dip  »  haadfol 
•f  looee  straw  ^  the  atr»w,  thus  eoitfaiiiiii^  »  qauUtty  of  the  lye,  they  cany  a«  qmeUy  as  they  can  to  a  blaxiiuf 
fim  inade  upea  the  hearth,  whtek  first  dnes  and  thaa  oonanwas  the  straw  to  ashes,  thus  eTaporatin|  all  tiS 
water  froa  the  alkali  i«  tha  lye.  They  then  piapwe,  in  the  sane  aMaaer,  another  paicel  of  stnw,  by  dip 
pin;  it  in  the  lye»  and  oensome  it  as  the  other ;  and  this  they  repeat  till  all  thatr  lye  is  expended.  By  thM 
means  the  aiihes  of  the  straw,  that  of  the  fael,  and  the  alkali  of  the  lye  are  left  on  the  hearth  mixad  together, 
Mid  they  ooserete  the  whole  into  a  hard,  sdid  cake,  cf  a  ffreenish*b]aok  eoloar,  whitk  they  scrape  off  and  s^U 
for  potash,  bat  it  is  unfit  for  many  pnipoaas,  and  not  above  hidf  tha  valoa  of  the  finfipk 

6818.  Tke  propcrHm  of  otheM  ^forded  hy  diferent  vegetahUwt  Mnd  tkMt  of  ulkali  l»  tach 
negeuMe,  haa  been  accurately  aHeaded  to,  oq  accoant  of  ite  greai  impoitaoca  in  the 
arts.    Kirwan  gives  the  foUowiag  atatement : 


n»or       m^at 


iMiOf  IblLOl 


Stalks  of  Turkey  wheat,  or  Baiz9     .  tt'0  and  17'9  Oak 13*5  and    1*9 

Sonfioweca 87*9   —  M  Aqiea IM   —     0*74 

Viae  braaohee M      ^     A'i  Beoeh «'8  —     1-97 

Comnum  nettle 10^   —  IS  Fix 9*4   —     0^ 

Box S9      ~  a-SO  Fern,  in  Aognst       ....  36*46  —     4*3# 

Sallow 18      —  9-6»  Wormwood S7-44  —   73 

Blm ta-i  —     ra  Pnautinr 919—79 

From  as  ioapeetiom  of  this  table,  it  appeara  that,  la  general,  weeds  op  aueculent  her 
baceoos  plaata  yield  a  mnofa  greater  proportion,  both  of  aahea  and  alkali,  than  the 
shrnbbyand  ligneoaaonea ;  but  it  most  be  observed  that,  aa  aU  the  plants  were  reduced 
to  a  state  of  diynesa  before  they  were  weighed,  it  required  a  nraeh  greater  quantity  of 
the  former. 

Kirwan  makes  the  following  remarks  upon  the  prooeaoea  finr  eztraeling  potash  flrom 
plants.  The  weeds  should  be  e^it  just  before  they  seed,  then  apread,  well  dried,  and 
gathered  dean.  They  shocli}  bp  foamed  within  doora,  on  s  grate  wHh  a  brisk  fire,  and 
the  ashes  laid  in  a  chest  a*?  fizt  as  they  are  produced.  Any  ehareeal  found  mixed 
should  be  picked  out.  They  ihnv\d  be  lixiviated  with  twelve  tinea  their  weight  of  boil- 
ing water,  and  the  lye  thus  fon>^.c(^  is  to  be  evaporated  in  iron  pans,  (rom  which  the 
term  potash  is  derived. 

6314.  Asiei^r  atfteraieiSM*  of  frcurit  *  potatk,  om  iUwf  to  io  notieoif  discofered  by  Mr.  Birdi,  n 
bleacher  at  Maaobeetar.  He  evaporated  a  laige  quantity  of  dmghiJl  water  to  the  eanaistenfla  of  Ireacle,  and 
then  homed  the  residnam  in  an  OTon,  nnd  from  this  he  pnoaied  potash,  which  he  emj^jped  in  the  operation 
of  backing'.  From  a  oaantity  of  muck- water  equal  to  twenty*foar  pipes  fall,  the  quantity  of  ashes  made  wai 
9  ewt.  I  qr.  13  Ibe.,  valued  at  two  fvinras  per  cwt.  In  the  manufacture  of  the  potash  in  this  manner^  there 
was  a  profit  of  £15  4f .,  allowing  for  all  the  eqwnaas.  lUa  alkali  appears  to  Iuito  been  formed  by  the  proce^i 
•f  patrefactioiu 

6315.  Pearlath  is  a  much  purer  state  of  the  alkali,  prepared  from  the  crude  potash. 
For  this  purpose,  the  potash  is  broken  down  into  moderately  small  pieces,  and  is  spread 
apon  the  floor  of  a  reverberatory  furnace,  where  it  ia  kept  hot,  but  not  melted,  for  an 
^our  or  two,  stirring  it  occasionally  with  an  iron  rake,  until  ail  the  earbonaceous  and 
flooring  partiolea  are  biurned  out,  and  there  remains  bdbind  a  dry,  porous,  and  con- 
siderably caustic  aalt,  extrem^  deliquescent,  which,  froon  its  bteiah-white  colour,  is 

6316.  Both  pota»h  ^nd  fkeorUoh  differ  o&ttnderably  in  their  Hrength^  as  in  the  quantity 
jf  alkali  which  they  contain :  a  eireumstaace  of  considerable  importance  to  the  manu- 
facturer, who  finds  great  difficulty,  in  consequence,  of  fixing  accurately  the  value  of  any 
quantity.  An  analysis  of  any  one  piece  would  sot  give  that  of  the  whole  parcel,  as  the 
proportion  of  the  impurities  is  quite  imgular.  Mr  Kirwan  gives  an  analysis  of  Dant 
»ic  pearlash,  which  may  aerve  at  least  to  give  a  general  idea :  Pure  potash,  60  3 ;  car- 
bonic acid,  38*4;  water,  TS;  sulphate  of  potash.  6'7;  mnnate  of  potash,  07;  earth* 
0  7=100-0. 

SSCT.  IL— SODA. 

6317.  Soda  was  formerly  called  the  rnxmrd  orfooiU  alkaU,  beoaaae  it  was  dug  out  of 
Ibe  earth.  The  use  of  soda  was  lamffiarly  known  to  the  ancienta,  and  abundance  of  ii 
in  a  native  state,  called  ndlroih  was  found  in  Egypt.  It  ia  now  known  to  occur  like 
wise  in  the  vegetable  kingdom,  and  the  base  of  it,  called  sodium,  is  one  of  the  compo- 
nents of  common  salt ;  indeed,  a  great  part  of  the  soda  that  is  employed  in  this  coun- 
try is  obtained  from  the  latter  source.  While  the  vegetables  that  grow  in  conmion  soil 
yield  potash,  those  which  flourish  in  salt-water,  or  on  >  the  seashore,  or  wherever  the 
soil  is  impregnated  with  salt,  yield  soda  by  incineration,  this  alkali  having  existed  in 
the  plants  when  living,  in  eonsequenoe  of  their  situation 

There  are  two  sohstsnoes  manufaotdred  from  whieb  vegetable  soda  is  procured,  &«- 

riUa  and  keip. 

6318.  BtaiUa  it  the  riehe4$  ts  eodot  and  eomes  chiefly  from  Alieant  in  Spain,  from 
plants  of  the  genera  Salsola  and  Saliconiia,  whioh  are  cultivated  for  that  purpose  very 
extensively  in  the  kuerta  of  Murota,  and  ether  places  on  the  eaateni  coasts  of  Spain. 
The  plants  are  sown  in  light,  low  soils,  that  are  embanked  on  the  side  next  the  sea, 
and  luraiahed  with  flood-gates,  by  whteh  the  aait-water  may  be  admitted  occasionally. 
In  autumn,  when  the  saeda  are  ripe,  the  erop  is  cut  down  and  dried ;  the  aeeda  ava 
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rubbed  out,  and  the  rest  of  the  plant  is  burned  in  very  simple  fdnmces,  the  temperatnm 
of  which  is  just  high  enough  to  cause  the  ashes  to  enter  imo  a  state  of  semi-fusion. 
Mad  to  concrete  into  compact  cellular  masses.  The  bariUa  is  of  a  grayish-Uae  or 
brownish  colour,  covered  over  with  a  saline  efflorescence  when  exposed  for  some  time 
to  the  air ;  it  is  exceedingly  hard,  and  of  a  pungent  alkaline  taste.  Barilla  is  also  man- 
ufactured in  Sicily  and  Tenerifie,  but  it  is  inferior  to  that  of  Alicant  and  Carthagena. 
The  best  barilla  sometimes  contains  20  per  cent  of  soda. 

6319.  Kdp  it  ntueh  more  impure  than  barUlay  containing  only  irom  two  and  a  half  to 
five  per  cent,  of  soda.  It  is  made  from  what  is  vulgarly  called  sea-weed,  chiefly  of 
those  leafy  marine  plants  called /uct,  whidi  grow  on  Uie  tocks  in  the  sea,  between  the 
lugh  and  low  water  mark.  These  plants  are  cnt  down  in  the  summer  season,  dried, 
and  burned  in  shallow  pits  made  in  the  ground,  and,  when  care  is  used,  in  furnaces  for 
the  purpose.  Hie  combustion  is  kept  up  by  throwing  on  a  little  at  a  time  of  the  dried 
idants ;  and  when  a  certain  quantity  has  been  consumed,  the  ashes  are  stirred  aboot 
with  an  iron  rake  till  the  whole,  in  partly  a  liquid  or  pasty  state,  concretes  togethN. 
When  cool,  the  mass  is  broken  up,  and  constitutes  the  kelp.  Well-made  keip  is  of  • 
blnish-gray  colour,  is  rather  cellular,  and  contains  a  good  deal  of  charcoal  from  the  half 
consumed  plants ;  its  taste  is  alkaline  and  salt.  It  is  rather  tongfa,  but  not  so  hard  as 
barilla.  Kelp  is  much  employed  where  soda  is  wanted  in  making  glass  and  soap ;  also 
in  bleaching,  dto.  Some  years  back  a  great  deal  of  kelp  was  manufiKstnred  on  the  Brit- 
ish shores,  and  formed  a  considerable  source  of  wealth  to  the  proprietors,  bat  at  pres- 
ent its  price  has  very  much  decreased,  from  the  great  superiority  of  barilla  and  the 
mode  of  obtaining  soda  firom  salt. 

6320.  Tke  soda  it  tsctracted  from  barilla  or  kelp  by  dissolving  them  with  boiling  water 
and  filtering  the  solution,  which  is  thus  evaporated ;  by  this  crystals  of  carbonate  of 
soda  are  obtained,  from  three  to  five  ounces  being  procured  from  1  lb.  of  bariUa. 

It  must  be  observed  that,  though  tiie  carbonate  of  soda  procured  in  this  maimer  is 
sufiiciently  pure  for  many  purposes  in  the  arts,  as  in  bleaching  and  washing,  making 
soap,  glass,  &c.,  it  is  not  so  for  the  purposes  of  medicine,  as  it  always  contains  more  or 
less  of  the  sulphate  and  cUoride  of  potassium  and  sodium,  from  which  it  cannot  be 
easily  separated.  The  purest  carbonate,  need  for  pharmaceutical  pniposes,  is  made* 
from  sulphate  of  soda  procured  from  a  different  source. 

632 1 .  Large  quantitiet  of  carhonaU  of  toda  are  now  made  hy  decumpoting  common  tea  Mi/, 
which  consists  of  chlorine  and  sodium,  and  is  called,  chemically,  cliSoride  of  sodium 
(formerly,  muriate  of  soda).  By  applying  sulphuric  acid  to  this  salt,  the  sodium  is  chan- 
ged  into  soda,  quits  the  cUorine  to  join  the  sulphuric  acid,  and  thus  sulphate  of  soda  is 
obtained.  Thii,  by  other  prooesses,  is  decomposed,  and  the  soda  liberated,  and  pnxra- 
red  in  a  free  state ;  which  is  a  modem  discovery,  in  consequence  of  which  soda  is  not 
a  third  of  the  price  it  was  fWmerly.    . 

6822.  Tke  tUkaUes  potash  ojni  toda,  when  in  a  ttate  of  perfect  purity,  and  not  combined 
with  any  other  BubsCance,  are  of  a  highly  caustic  nature,  that  is,  they  powerfidly  cor- 
rode animal  and  vegetable  substances ;  hence,  although  they  would  readily  unite  with 
0)1  or  grease,  ao  as  ti>  make  it  soluble  in  water,  yet  they  would  entirely  destroy  the 
lexture  of  cloth,  linen,  or  any  similar  substance,  and  therefore  could  not  be  used  as  de- 
tergents in  that  state. 

6323.  But  token  thete  alkaltet  or<  vmted  with  carbonic  acid,  and  are  thus  converted  ii»to 
carbonates,  they  are  rendered  much  less  caustic,  and,  although  they  will  still  render 
grease  soluble  in  water,  yet  they  become  so  mild  that  they  will  no  longer  act  power- 
fully upon  the  texture  of  cloth,  and  may  then,  in  moderate  quantity,  he  used  with  safety 
as  detergents.  Hence  it  is  that  in  this  state  alone  they  are  employed  in  washing, 
bleaching,  scouring,  dec. 

6324.  Carbonate  of  toda  it  far  preferaMe  to  carbonate  ofpotask  for  these  purposes,  be- 
cause it  is  much  less  acrid,  and  is  not  so  apt  to  injure  the  texture  of  linen  goods  as 
potash.  It  is,  accordingly,  much  more  exteimively  employed,  particularly  since  means 
have  been  discovered  of  preparing  it  so  cheap  as  to  supersede  pearlash  almost  entirelv. 


CHAPTER  m. 

ON   SOAP. 


6325.  Tke  most  utual  and  the  mott  convenient  mode  of  emplopng  t\t  aikali  for  the  purp^ 
set  of  toothing  it  uihen  made  into  toap,  the  action  of  wfaioh  has  been  already  explain^ 
The  variout  kindt  of  toap  are  made  of  one  or  other  of  the  fixed  alkaHes,  potasb  or  soda^ 
combined  with  fat  or  ou.  We  explained  above  that  it  is  the  alkali  which  gives  to  soap 
its  detergent  quality,  and  which  renders  it  soluble  in  water.  The  tallow  serves  in 
moderate  the  sharpness  of  the  alkali,  and  to  prevent  its  iiguring  the  hands  of  those 
who  use  it. 

,  8326.  There  are  tvto  principal  varietiet  of  toap,  hard  and  toft.    The  former  is  made  of 
aoda  and  tallow  or  oil,  and  the  latter  of  potash  and  similar  oily  matter*.    When  taOo%\ 
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and  Boda  alone  are  employed,  the  soap  is  white ;  hence  it  is  nanally  tenned  w^.^  ^_ . 
but,  to  lower  the  price,  in  limning  yeUow  hard  soap,  a  considerable  portion  of  w  ^j  * 
palm  oil  is  mixed  with  the  tallow.  When  potash  is  mixed  with  taUow  or  oil,  ^^^ 
suiting  soap  does  not  assume  a  solid  fonn,  and  its  consistence  is  ncTer  greater v^q 
t^at  of  hog's  lard :  this  makes  the  soft  soap,  the  detergent  properties  of  which  are  S^^. 
ly^the  same  as  those  of  hard  soap»  but  it  is  not  so  convenient  for  general  use. 

6327.  Common  hard  white  soap  is  made  in  thefoUomng  mamner:  The  alkali  employe 
is  soda,  procured  from  barilla  or  kelp.  In  order  to  cause  the  alkali  to  uiite  with  the 
fat,  oil,  or  tallow,  to  make  a  soap,  it  is  necessary  that  the  former  should  be  in  a  caus- 
tic state  instead  of  tint  of  a  carbonate,  and  to  this  end  it  must  be  deprived  of  its  car- 
bonic acid.  To  effect  this,  the  bariUa  or  kelp  is  poonded,  and  mixed  with  one  fifth  of 
its  weight  of  fresh  quicklime  in  a  large  vat,  and  some  water  is  then  sprinkled  over  it  to 
slack  the  lime,  which  then  falls  into  powder,  and  the  alkali  is  mixed  with  it  by  means 
of  a  shovel ;  the  quicklinoe  then  attracts  the  carbonic  acid  from  the  alkali,  which  is 
consequently  left  in  a  caustic  state.  After  standing  for  several  hours,  till  this  is  com- 
pleted, some  water  being  added,  the  liquid,  containing  the  caustic  soda  in  solution,  and 
now  termed  a  lye,  is  drawn  off.  More  water  is  then  put  on  the  alkali,  and  is  drawn  off* 
as  a  secondary  lye.  The  tallow  or  oil  is  next  put  into  a  boiler,  and,  when  it  is  quite 
melted,  the  lye  is  gradually  added,  and  the  mixture  is  kept  constantly  stirred.  The 
alkali  and  oil  soon  begin  to  unite  into  a  milky  fluid,  and  as  more  lye  is  added,  this  liquid 
thickens.  In  about  thirty  hours  it  is  found  that  the  consistence  is  sufficient,  and  tiien 
a  quantity  of  common  salt  is  added,  to  cause  the  water  to  separate  from  the  8oq>  and 
to  harden  the  latter,  which  floats  at  the  top.  The  fire  is  now  withdrawn,  and  the  mass 
left  to  cool.  The  watery  part  found  at  the  bottom  is  removed  by  a  pump.  When  this 
has  been  effected,  the  fire  is  rekindled,  and  the  soap  is  remelted,  and  agitated  with 
wooden  poles,  until  it  has  acquired  the  consistence  proper  for  lading  into  square  moulds, 
in  which  the  soap,  after  it  has  set  and  become  solid,  is  cut  into  the  proper  shapes  by  a 
piece  of  brass  wire.  It  is  to  be  observed  that,  of  late,  the  boiling  is  often  performed  by 
means  of  steam.  Manufacturers  vary  a  little  in  the  details  of  their  process  and  in  the 
proportions  of  their  materials.  Tho  lime  which  was  added  was  only  for  the  purpose 
of  robbing  the  alkali  of  its  carbonic  acid,  and  therefore  does  not  enter  into  the  compo- 
sition of  the  soap.  In  the  sonth  of  Europe,  where  the  olive  grows,  olive  oil  is  used  fo7 
making  soap  instead  of  tallow. 

The  soap  itself  is  a  compound  of  pure  alkali  with  oil,  fat,  or  tallow,  and  a  portion  of 
water.  The  very  hard  soap,  made  with  aH  soda,  is  not  the  most  convenient  for  use ;  it 
is  neither  so  fit  for- washing  the  hands,  nor  so  easily  reducible  to  the  pulpy  state  for  the 
diflferent  manufactures  in  which  it  is  employed. 

The  hard  white  soap,  made  in  some  manufactories  of  tallow,  with  a  mixture  of  soda 
and  potash,  is  much  esteemed.  It  appears  that  soap  cannot  be  made  of  a  great  variety 
of  proportions  in  the  ingredients,  but  that  the  proportions  are  what  are  termed  definite, 
that  is,  fixed  by  natural  laws  ;  so  that  in  100  parte  of  hard  soap  there  are  60-94  parts 
of  oil,  8*66  of  soda,  and  30*5  of  water.  If  the  alkali  is  potash  instead  of  soda,  then  the 
proportions  are  68-4  parts  of  oil,  12-3  of  potash,  and  29-8  of  water ;  so  that,  in  general, 
soap  contains  from  8  to  12  per  cent,  of  alkali,  58  of  oil,  and  about  30  per  cent  of  water. 
Soaps,  particularly  the  hard,  are  frequently  reduced  in  value  by  the  fraudulent  practice 
of  keeping  them  wet ;  by  a  nefarious  management,  they  are  made  to  contain  60  per 
cent,  instead  of  80  of  water.  In  this  case  they  are  found  to  lose  weight  rapidly  by  ex- 
posure to  the  air,  a  discovery  often  too  late. 

6328.  YeUow  hard  Soap. — ^This  soap  is  formed  of  similar  proportions  of  soda  and  tal- 
low as  the  last,  but  it  also  contains  resin,  and  sometimes  patan  oil,  which  is  added  to 
correct  the  smell  of  the  resin.  In  boiling  the  yellow  soap,  the  resin,  oil,  and  tallow  are 
put  into  the  boiler  first,  and  the  lye  added  when  these  are  melted.  The  boiling  likewise 
continues  a  longer  time,  sometimes  three  weeks.  The  rest  of  the  management  is 
nearly  the  same  as  in  the  white  soap.  The  resin  makes  the  soap  more  detersive,  and 
enables  the  manufacturer  to  sell  it  cheaper.  Sometimes  a  portion  of  "  kitchen  stuff"" 
is  used  with  the  tallow,  but  this  is  not  so  good. 

6329.  Soft  or  mottled  Soap. — ^This  diflfers  in  its  composition  firom  the  hard  in  containing 
all  potash  mstead  of  soda ;  and  in  this  country  whaJe  or  other  fish  oil  is  used  with  the 
potash,  which  makes  a  mass  somewhat  transparent,  and  of  a  yellow  colour.  Our  soft 
soap  is  always  interspersed  with  white  specks,  giving  the  whole  a  resemblance  to  the 
inside  of  a  fig ;  these  spots  are  produced  by  the  addition  of  a  little  tallow ;  and  they  do 
not  improve  the  soap,  but  habit  renders  them  indispensable  in  the  trade.  There  is  no 
material  difiference  in  the  process  of  boiling  it  from  that  of  the  other  soaps.  Soft  soap 
was  the  first  kind  invented  by  the  Germans,  who  made  it  of  tallow  and  wood  ashes,  the 
latter  containing  potash. 

Soft  soap  made  of  colourless  fat,  such  as  tallow,  is  a  white,  mMstuous  substance,  about 
the  consistency  of  lard.  If  the  iat  be  coloured,  the  soap  partakes  of  the  colour ;  and 
on  the  Continent  it  is  the  custom  sojmetinies  to  add  colouring  ingredients. 

6830.  A  wry  simpU  mslMi  </  smMv  *f^  moiP  ^  «Md  ia  Cmmia  "vhera  wood  a^os  an  abanduik.    Tho 
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^  4  an  pot  JBto  ft  fauT»2|  and  •  1t«  is  nad*  bgr  pouring  water  pp<»  t^m  ;  this  Ijs  is  tliem  poaisj  lA 
^^fzHr  ftre  povnds  of  grcass  an  added  to  it :  aaV  refase  greste  naj  be  coUected  for  tb«  poipeae,  as f» 
!iu  !S*i  n>^  ^  baeoo,  scraps  of  suet,  Ae.  The  Murrsl  with  iu  eontsntt,  well  stmsd  tofcther,  bst  thea 
5?™^  in  lbs  yard,  sxinssd  ts  ths  sin  aad  air.  hk  csntse  sf  tins  tin  Ige  and  ftsase  bssoaas  iw prated 
{?  P'fitt  swisM  upeo  tbs  saiftfiSk  it  is  a  proof  tbsft  tkeM  is  act  Ijns  snMgb,  tad  sons  atois  mam,  W  aMad;  il 
It  !Uxtare  does  not  thickeot  then  sopp  does  not  form,  and  more  fat  miut  be  added.  TTpoa  a^inadnc  tha  pn> 
^ons  of  these  the  thickening  of  the  soap  depends.  This  modB  of  making  the  soap  will  noC  be  Ibmid  ynrf 
Mn,  if  a  good  artiels  be  expeetad ;  hot  what  w  so  mads  wiU  do  vMy  weU  ftr  the  onUnair  pwpsMa  of  wash 
ag.    In  this  mods  boiliag  im  net  esi^oyed. 

In  making  bfefor$o§f  efv>9od  athety  earo  should  be  taken  to  uae  none  bat  the 
of  the  haid  woods*  aa  oak,  ash,  maple,  beech,  6m.    The  reainoiis  traee,  ea  the  pine 
fir  tribe,  are  bad  for  the  purpose,  and  the  lye  will  not  miite  with  the  fiat 

6381.  Ifar^aMotffd^aDSMiUbyBMkiBf  int  asoftsoi^bytallowaiidalyeirf'potad. 
rendered  caustic  oj  qviekliiDe ;  to  this  is  added  eommon  salt  (muriate  of  aoda)  or  ka^ 
lye,  which  contaiiia  bath  aoda  aod  muriate  of  soda ;  the  mtiiiatic  add  of  the  *■«■»'"•■ 
salt  goes  to  the  potash,  forming  muriate  of  potash,  which  is  drawn  off  in  the  waite  sr 
spent  lye ;  while  the  soda  unites  with  the  fat,  and  fonns  hard  soap.  Soft  soap  is,  there- 
foxe,  easily  converted  into  hard  soap  by  the  addition  of  common  salt  in  the  maiwfjrtaia 

6333.  Soap  tM  ihe  better  for  kemg  kept  some  Him ;  mdeed,  it  shooM  never  be  used  when 
newly  made,  but,  for  economy,  should  lay  by  to  harden  slowly ;  if  dried  too  &st,  it 
will  crack. 

6383.  A  mixturi  of  pipe  day  wUk  eoap  has  been  kmg  employed  in  Tarioos  parts  of  ths 
Continent  as  aa  econonicaf  aobstance  for  washing,  producing,  it  is  said,  by  iu  ms- 
ohanieal  action,  a  saving  of  part  of  the  soap.  Laiefy  a  eoap  kae  beem  made  ken  eaUei 
eiiiea  sou,  by  combining  fat  or  oil  with  silicate  of  potaah,  the  latter  being  produced  by 
boiling  flmts  calcined  and  ground  in  caustic  lye.  But  this  is  not,  as  some  suppose,  aa 
increase  of  the  actual  aoap  made  by  means  of  the  flints,  but  is  to  be  conaide^d  rather 
as  flint  powder  mixed  with  soap ;  according^,  it  is  a  haiah  kind  of  soap ;  its  saperjor 
detergent  quality,  if  it  poaseaa  any,  being  owing  only  to  the  mechanical  agency  of  the 
flint  powder,  in  the  aame  way  as  the  pipe  clay  above  mentioned ;  and  it  wooM  proba- 
bly prove  very  destmotive  to  linen  washed  with  it.  It  ought,  indeed,  to  be  UDderstood 
that  the  mixture  of  sihoa  or  clay  with  soap  is  an  adulteratioii,  and  not  an  improved 
kind,  neiUier  of  these  materials  combining  with  the  alkali,  ao  as  to  produce  soap.  It 
has  been  stated  in  a  roport  to  the  commissioners  of  excise,  that  though  a  pound  of  this 
adulterated  soap  may  cost  only  Aid.,  while  an  equal  quanti^*of  good  soap  wiH  coat  6d., 
yet  that  4  lbs.  of  the  latter  will  go  as  far  as  6  lbs.  of  the  former. 

6384.  Ball  $oap,  commonly  used  in  the  north,  is  made  from  lees,  with  ashes  Mnd  tal- 
low. The  lees  are  put  into  the  copper,  and  boiled  tall  the  wateiy  pert  jb  ipaim  gone, 
and  there  remains  nothing  in  the  copper  but  a  sort  of  saline  matter  (the  very  atreagtb 
or  essence  of  the  lye) ;  to  this  the  tallow  is  pot,  and  the  copper  Is  k^  bmiing  and  stir- 
ring for  above  half  an  hour,  in  which  time  the  soap  is  maAe  ;  and  then  it  is  put  out  oi 
the  copper  into  tubs  or  baakets,  with  aheeta  in  them,  and  immediately,  while  soft,  made 
into  balls.    It  requires  nearly  twenty-four  houra  to  boil  away  the  vratery  part  of  the  lees. 

6335.  The  alkaline  lixima,  or  eoap  Uee,  that  is,  the  solutions  of  aOtali  akme,  are  capa- 
ble of  dissolving  oils  more  eflbetually  than  soap,  and  are  sometimes  emptoyed  for  the 
same  purpoees ;  but,  as  we  have  stated,  from  their  great  causticity,  they  are  capable 
of  destroying  many  substances  to  which  they  might  be  applied,  as  sift,  wool,  Ae.. 
whereas  soap  cleanses  from  oil  almost  as  eiibctoaUy  as  pnre  alkali,  witboat  any  socfa 
danger.  Those  soaps  which  contain  the  largest  portion  of  alkali,  being  the  strongest 
or  most  detersive,  act  likewise  most  upon  the  skin,  which  is  the  property  of  the  eom- 
mon brown  hard  soap,  and  still  more  of  the  soft  soap  used  in  the  common  business  of 
the  wash-house.    The  fine  hard  white  soaps  are  proferrod  for  the  toilet. 

6336.  The  nuamfaehare  of  eoap  in  London /tret  h^am  in  1534,  b^ore  which  time  tlda 
city  was  served  with  white  soap  from  foreign  countries ;  and  the  gray  soap,  spectisd 
with  whitCt  from  Bristol,  sold  for  a  penny  a  pound,  and  blaok  soap  cost  <Mily  a  haU^ 
penny  the  pound. 

6387.  Soap-eude,  too  often  thrown  away,  even  fh>m  large  mills  and  raaavfaetonea, 
it  is  useful  to  know,  are  found  highly  beneficial  as  manures,  partieulariy  when  flexed 
up  and  blended  into  composts  with  other  materials.  The  formers  in  some  places  sa- 
derstand  this,  and  collect  them,  paying  from  6d.  to  U.  per  hogshead ;  they  aro  fooni 
valuable  for  putting  upon  meadows.  Where  there  is  muoh  washing,  it  wonid  be  wd 
to  collect  and  preserve  this  liquid  manure  in  a  tank.  What  is  ealled  soepcrv'  wmete,  m 
the  soap  manufactories,  is  partieulariy  important  as  manure. 

6888.  Potatoee  hone  been  tried  uith  eeme  eueeeee  frr  ^gaekimg  metemd  of  eoap.  The  first 
account  we  have  of  this  method  is  from  Cadet  de  Vaux,  a  French  ehemist ;  and  a  pun 
cess  verbal  was  published  by  M.  Hericard  de  Thury  of  experiments  made  ia  the  Iwapi 
tals  in  Paris.  The  linen  was  put  to  soak  for  half  an  hour ;  then  it  ims  aliglitly  waahed, 
and  put  into  a  vessel  vrlih  warm  Water;  each  article  was  then  rubbed  on  both  sides 
with  potatoes  three  parts  cooked,  in  the  same  manner  as  if  th^  were  pieees  of  aoapi 
wben  the  whole  had  been  thns  well  rubbed,  it  was  put  into  the  eoapw  aad  boiled  for 
half  «&  hour;  after  whieh  it  was  taken  out  again,  nibbad,  beat,  and  taraod  aiid 
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ki  all  diieetioDS,  aid  again  plunged  for  aome  mimitea  in  wani  water,  and  aftenrard 
rinsed.  The  linen  is  said  to  have  been  aiade  perfectly  white,  while  the  expense  and 
(abour  were  less  than  by  the  ordinary  method.  A  modifieation  of  this  proeess  is  nsed 
here  by  the  scoarers.    See  "  Scouring,"  Chap.  XL,  Book  XXII. 

6339.  A  pUuU  etUUd  $oav  wort,  belonging'  to  a  family  named  by  botaatets  SapMttria^ 
and  which  contains  a  good  deal  of  alkali,  is  Used  in  some  places  instead  of  soap,  bv 
making  a  decoction  of  the  leaves  and  flowers  to  waidi  stuflTs. 

(>340.  Rice-water  is  employed  in  Ijidim  for  washing  cottons  and  mnslins. 


CHAPTER  IV. 

WITCH   FOR  WA8HIN0. 

«S41.  The  quality  o/waur  used  for  tsashing  is  a  circumstance  of  the  first  importance 
m  the  process.  In  Chap.  I.,  Book  YIII.,  "  On  Water,'*  we  explained  the  nature  and 
propeities  of  the  different  kinds  of  this  fluid,  as  obtained  from  Tarioos  sources,  as  wefl 
as  the  dtflference  between  hard  and  soft  water.  To  this  we  must  refer  our  readers. 
The  softest  waters  are  the  fittest  for  washing,  simply  because  th^  are  the  purest,  con- 
taining no  salts  capable  of  decomposing  the  soap  and  destroying  its  action. 

6342.  When  water  is  hard,  it  is  owing  to  its  containing  earthy  salts,  generally  either 
carbonate  of  lime  or  sulphate  of  lime,  the  acids  of  which  seiae  the  aluU  of  the  soap, 
which  is  united  to  the  oU  only  by  a  weak  affinity.  If  the  cause  of  hardn^s  be  carbo- 
nate of  lime  dissolyed  in  the  water,  simple  boiling  (br  a  considerable  time  corrects  it  by 
driving  off  the  carbonic  acid  in  the  form  of  gas,  when  the  bme  falls  to  the  bottom,  leav- 
ing the  water  soft,  which  may  then  be  pour^  off  and  nsed  for  washing ;  or  the  addition 
of  quicklime  may  effect  it,  as  has  been  stated.  But  when  the  hardness  proceeds  from 
sulphate  of  lime,  or  lime  united  to  the  sulphuric  acid,  which  is  the  most  Sequent  case, 
boiling  has  no  effect,  because  the  sulphuric  acid  cannot  be  driven  off  in  Uiis  manner. 
It  is  then  necessary  to  decompose  the  sulphate  of  lime  by  putting  into  the  water  some 
common  soda,  or  potash,  or  pearlash,  as  niay  be  most  convenient.  Even  wood  ashes 
will  answer  the  purpose  if  no  better  mateiial  is  to  be  had,  because,  as  we  have  shown, 
they  contain  potash.  As  spring  water  and  well  water  are  very  frequently  hard,  the 
addition  of  soda  to  such  water  is  a  very  common  and  a  very  useful  practice. 

Even  exposing  spring  water  that  is  hard  finom  containing  carbonate  of  lime  only,  fbr 
some  time  in  a  cistern,  wfll  correct  it  to  a  considerable  degree,  because  the  carbonic 
acid  will  fly  off  in  time,  leaving  the  h'roe  to  fall  down. 

If  the  water  be  impregnated  with  the  minutest  portion  of  iron  in  any  state,  this  will 
liommunicate  a  yellowish  tint  to  the  linen,  which  it  will  be  very  difficult  to  get  rid  of; 
and  such  water  will  therefore  be  very  unfit  for  washing. 

6343.  Sea  water  is  not  fit,  in  iu  natural  state,  for  washing  linen^  because  the  salt  in  the 
water  decomposes  the  soap,  and  prevents  its  action.  To  remedy  this,  add  soda  to  the 
sea  water,  the  effect  of  which  will  be,  first,  that  the  water  win  become  turbid,  and  a 
precipitation  of  earths  will  take  place.  When,  by  adding  sufficient  soda,  all  the  white 
precipitation  has  subsided,  the  water  will  be  found  soft  and  fit  for  washing.  The  ex- 
planation of  this  eflbct  is  as  follows :  Sea  water  contains  a  certain  proportion  of  hydro- 
chloride of  calcium  and  hydrochloride  of  magnesium,  as  well  as  hydrochloride  of  sodium. 
As  hydrocUoric  acid  has  a  stronger  affinity  for  sodia  than  for  lime  or  magnesia,  it  will 
nnite  with  the  soda  which  has  been  added  and  leave  the  earths,  whid&  therefore  fall 
down  or  are  precipitated.  The  water  is  now  Salter  than  before ;  but  more  soda  must 
he  added  than  is  sufficient  to  form  sodium,  or  saturate  the  hydroehlorie  acid ;  then  the 
tatter  is  rendered  ineffective,  being  unable  to  decompose  soap.  Sea  water,  therefore, 
with  this  excess  of  soda,  acts  nearly  as  fresh  water.  A  kind  of  soap  is  now  made  and 
sold  for  washing  in  sea  water. 


CHAPTER  V. 

ON  8Ti.aCH. 

6344.  Starch  ts  one  of  the  essential  articles  in  the  hmsimss  of  the  Uwndry,  and  though  it 
can  always  be  pun^sed  of  good  quality  in  Britain,  yet,  in  unifoimity  with  our  plan, 
we  shall  describe  its  manufacture  or  mode  of  production,  as  well  as  its  properties  and 
the  manner  of  using  it. 

In  treating  of  the  principles  of  vegetables,  Book  VIL,  Chap.  VIL,  we  showed  that 
starch  is  ready  formed  in  certain  plants,  being  one  of  their  proximate  principles ;  and 
all  that  the  manufacturer  has  to  do  is  to  separate  it  fhnn  the  other  constituents.  It 
will  be  proper  here  to  enumerate  again  the  properties  of  stareh,  aa  far  as  they  are  oon« 
eemed  with  its  use  in  the  laundbry. 

6346.  Stareh  consists  of  extremely  mimite  oval^haped  grains,  much  too  small  to  be 
disiSliguished  by  the  unassisted  eve.  hut  which  may  ha  ptaiiiily  seen  by  a  good  micro- 
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scope.  When  pare,  the  maM  is  of  a  briniant  anow-^diite,  and  without  any  taste.  II 
will  not  dissolTo  in  waler  either  cold  or  below  Wf^ ;  bat  in  water  between  160^  and 
180°  it  forms  an  imperfect  solution,  thickening'  into  a  geiatinoas  or  jelly-like  consist' 
enoe,  in  which  state  it  is  employed  by  the  laondress. 

6346.  AUhough  all  vegeidbUs  contain  more  or  less  of  ttarck,  yet  some  possess  a  much 
larger  proportion  than  others,  and  are  therefore  fittest  for  the  prodnction  of  this  sob- 
stance.  In  treating  of  the  constitnents  of  yegetables  in  general,  we  pointed  o\A  those 
from  which  it  is  extracted  in  the  greatest  qoMitity. 

6347.  The  starch  made  with  us  for  the  use  of  the  laundiy  is  procured  from  two  t»> 
getables  only,  wheat  and  potatoes. 

6348.  Starch  from  wheat  is  manufaetored  as  follows :  It  is  not  necessary  that  ths 
grain  should  be  ground  into  flour.  The  entire  corn,  well  cleaned,  is  soailDed  in  coU 
water  until  the  husk  easily  separates ;  and  the  grains,  having  become  quite  soft,  gife 
out  a  milky  fluid  by  pressure.  The  wheat  is  then  taken  out  of  the  water,  poi  ielo 
coarse  linen  sacks,  and  transferred  to  another  vat  with  water,  where  it  is  sobjeeCed  to 
pressure.  The  milky  juice  exudes  and  mixes  with  the  water ;  and  when  the  wbde 
has  been  pressed  out,  tiio  sacks  and  their  contents  are  remoTed.  On  the  whole  stasd- 
ing  still,  the  starch  jnrecipitates  to  the  bottom,  but  wiU  not  be  quite  pure,  as  it  hoUs  a 
small  quantity  of  the  gluten  of  the  wheat,  though  the  greatest  part  of  this  remains  in 
the  sacks.'  In  order  to  free  the  starch  from  this  gluten,  the  whole  is  sufiered  to  stand 
still  for  about  ten  days  in  summer,  and  fifteen  days  in  winter.  During  this  time  a  fer- 
mentation takes  place,  owing  to  the  following  cause.  Dissolred  in  the  water,  there  ii 
a  UtUe  saccharine  mucilage,  which  is  also  one  of  the  principles  of  the  wheat :  it  is  this 
that  begins  the  fermentation,  whidi  is  of  the  acetous  kind,  and,  in  consequence,  a 
small  quantity  of  sour  tiquor  or  vinegar  is  produced.  This  acetous  acid  acts  upon  the 
gluten  and  dissolves  it,  but  not  the  starch ;  which  is,  therefore,  freed  from  the  other 
matters.  After  this  fermentation  has  continued  long  enough,  the  starch  subsides  tc 
the  bottom  quite  pure,  and  the  water  is  let  off. 

The  starch,  wdl  washed  by  several  waters,  is  dried  by  a  gentle  heat,  first  in  the  open 
air  and  afterward  in  an  oven,  during  which  it  cracks  into  those  irregulariy  colomnar 
forms  in  which  it  appears  when  sold,  and  which  have  bad  a  slight  tinge  of  blue  given 
to  them  in  the  manufactory  to  overcome  any  tendency  to  a  yellow  colour  which  they 
might  possess.  Very  fine  starch  is  imported  from  Poland  and  from  France,  usually 
considered  to  be  superior  to  the  English,  which  is  not  unfrequently  adulterated. 

6349.  Lately  a  very  superior  kind  of$tarch  has  been  made  from  riee,  which,  it  is  said,  haa 
some  advanta^^es  over  wheat  starch,  particularly  that  of  not  causing  the  iinen  to  stick 
to  the  iron  in  ironing. 

6360.  Starch  made  from  potatoes  is  not  equal  to  that  from  wheat,  but  is  found  useful 
upon  occasion. 

6361.  To  make  potato  starchy  procure  some  of  the  best  mealy  potatoes  and  a  common 
bread  grater.    Wash  the  potatoes,  grate  them  into  a  pan  or  tub  of  clean  water,  and 
stir  the  pulpy  mass- well  about  in  the  water :  after  a  little  time  the  thickest  part  will 
subside  to  the  bottom ;  then  pour  oflTthe  white  water,  keeping  back  all  the  pulp.    Add 
some  more  water  to  the  pulp,  stir  again,  and  pour  the  whitened  water  off  as  before. 
Repeat  this  process  with  more  water  as  long  as  the  water  comes  off  whitish.    Let  the 
whitened  water  that  was  poured  off  remain  at  rest  some  time,  and  the  white  part  will 
settle  to  the  bottom,  leaving  the  water  quite  clear.    This  subsided  matter  is  the  starch. 
Pour  off  the  water,  and  dry  the  starch  in  the  sun ;  it  will  generally  weigh  one  fifth  oC 
the  best  potatoes.    Here  fermentation  is  not  necessary,  because  potatoes  have  no  gla 
ten  like  wheat ;  the  starch  is  pure  at  once.    This  kind  of  starch,  though  it  answers  foi 
some  domestic  purposes  neariy  as  well  as  wheat  starch,  is  sensibly  difllerent ;  it  sets  or 
becomes  a  jelly  with  a  degree  of  heat  somewhat  lower  than  wheat  starch,  and  is  more 
apt  to  become  moist  in  damp  weather ;  but  it  is  said  to  go  rather  farther  than  common 
starch,  a  smaller  quantity  being  suflScient  for  the  purpose  of  the  laundress.    It  is,  how- 
ever, but  little  used. 

6352.  A  tolerable  starch  has  been  made  from  horse-chestnuts  by  the  following  process, 
although  it  is  now  out  of  use :  The  prickly  husk  of  the  chestnut  being  removed,  aO  the 
coloured  skin  must  be  pared  off,  and  the  chestnuts  rasped,  bruised,  or  ground  very  fine 
in  water  and  well  stirred.  The  white  water  is  then  poured  off  and  suffered  to  stand 
till  the  starch  settles  to  the  bottom.  This,  if  not  quite  white,  is  again  mixed  with  wa 
ter,  and  passed  through,  a  flannel  tamis  or  muslin  sieve,  and  left  to  subside  as  befoie. 
By  repeating  this  process  as  is  found  necessary,  the  starch  is  obtained,  and  is  afterwani 
dried  for  use.    A  patent  was  granted  in  1796  to  Lord  W.  Murray  for  this  process, 

6363.  Powder  and  stone  blue,  used  in  washing  linen,  is  a  kind  of  coarse  smalt,  pirfr> 
pared  abroad,  and  brought  here  either  in  the  state  of  powder  or  lumps.  Smatt  is  a 
glass  coloured  blue  by  zaffre  or  oxyde  of  cobalt,  and  reduced  to  a  fine  powder.  The 
use  of  blue  to  the  hiundress  is  to  mix  with  starch  to  destroy  the  yellow  tint  that  the 
latter  is  apt  to  impart ;  and  in  general,  when  the  linen  is  ill-coloured,  a  little  blue 
traliaes  the  ye]low4>rown»  and  makes  it  appear  to  be  mora  trtiite. 
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CHAPTER  VI. 

PBACTIOE  OV  WASHIWO,  DBTIlfO,  IROlflNO,  STC. 

Sect.  I. — washing. 

0954.  Some  direeti&n*  for  the  management  of  linen  premoualy  to  tit  hemg  wuhed  mi^  be 
tifiefbl ;  and  we  may,  at  the  same  time,  obserre  that,  though  the  term  linen  strictly 
means  only  cloth  made  from  flax,  yet,  on  this  subject,  it  ii  usual  to  apply  it  in  a  genera, 
way  to  express  most  of  the  articles,  whether  hnen  or  cotton,  which  are  submitted  tc 
the  various  processes  of  the  laundry. 

6866.  SoU^  or  foul  Unen  ought  not  to  remain  long  unwaehedf  as  the  dirt  is  then  more 
difficult  to  be  removed.  Some  families  wash  only  once  a  month,  but  once  a  fortnight 
would  be  better ;  in  the  mean  time  the  various  articles,  as  they  aie  soiled,  should  be  put 
aside  tin  washing  day  (for  which  Tuesday  is  usnaUy  chosen)  with  method,  instead]  of 
being  thrown  together  in  a  heap.  This  will  save  a  great  deal  of  trouble  in  sortiuff  and 
keeping  account  of  them.  When  they  are  numerous,  each  kind  of  article  shotud  be 
put  into  a  separate  division,  bag,  or  place,  by  itself;  and,  to  be  very  exact,  it  would  be 
easy  to  make  an  entry  on  a  tally  or  book  of  the  number  of  things  put  by.  What  has 
been  used  in  the  kitchen  and  other  offices  should  be  kept  separate,  being  generally 
greasy,  or  otiierwise  very  foul ;  and,  as  nothing  is  more  unwholesome,  or  more  apt  to 
mjuro  the  air  of  a  house  than  collections  of  foul  towels  or  rags  of  any  kind,  these  should, 
if  possible,  be  kept  in  some  outhouse.  Silk  stockings,  blonde,  lace,  dresses,  and  vari- 
ous nice  articles  that  reqmre  particular  skill  in  cleaning,  come  within  the  province  of 
the  lady*8-maid.  Washing  blankets  and  bed  furniture  does  not  take  place  above  once 
a  year. 

6856.  With  respect  to  the  pereont  engaged  to  wash,  bodily  health  and  strength  are  first 
rate  qualities ;  yet  general  intelligence  is  also  very  desirable,  since  much,*  after  all» 
must  be  left  to  their  discretion ;  and  it  would  be  well  that  they  shbuld  be  of  such  a 
disposition  that  they  will  attend  to  any  directions  given  to  them,  although  these  inay 
vary  somewhat  fhim  their  usual  practice ;  and  that  they  should  be  free  from  that  ob- 
stinacy and  teuaoiottsness  of  eld  modes,  which  become  very  troublesome  when  im- 
provements are  introduced. 

6367.  Spots  of  grease  or  gravy  on  table-linen  or  napkins  should  be  washed  out  with 
soap  and  water  as  soon  as  the  cloths  are  withdrawn,  otherwise  they  are  sometimes 
difficult  to  remove  after  the  linen  has  lain  long  by ;  and  stains  from  ink,  wine,  or  fruits 
should  likewise  be  taken  out.    The  manner  of  doing  this  vrill  be  pointed  out. 

6358.  The  usual  process  of  tvashing  has  been  thus  given  tons  by  an  inte&igent  laundreas . 
**  Qn  the  Monday,  the  day  previous  to  washing  day,  the  business  of  the  laundress  be- 
gins by  collecting  all  the  various  articles  to  be  \7ashed,  and  entering  them  in  the  wasb- 
mg  book ;  in  preparing  the  coppers,  filling  them  with  water,  laying  the  fuel -ready  to  be 
kindled,  &c. 

"  Soaking  and  Washing. — On  the  afternoon  previous  to  washing  day»  the  linen  should 
be  put  to  soaJc  in  a  wedc  lye  of  lukewarm  water,  having  a  little  soda  put  into  it ;  but 
first  it  must  be  well  soaped  in  snch  parts  as  are  the  most  soiled ;  and  this  operaUon 
should  be-performed  with  care,  as  it  contributes  much  to  the  facility  of  the  wasldng  by 
loosening  the  dirt,  and  thus  saving  labour  as  well  as  the  wear  of  the  linen.  For  soap- 
ing the  worst  parts,  soft  soap  will  be  found  most  economical.  No  more  warm  vrater 
should  be  used  than  is  just  sufficient  to  cover  the  linen  when  pressed  down  in  it,  that 
the  strength  of  the  soap  may  not  be  reduced.  When  washing  is  required  to  be  done 
in  the  best  manner,  it  is  the  custom  with  some  laundresses,  besides  rubbing  the  worst 
parts  with  soap,  to  run  the  whole  through  water  that  has  bad  soap. dissolved  in  it  by 
cutting  it  in  slices,  by  which  every  part  of  the  linen  is  sure  to  be  penetrated  by  the 
soap,  and  no  part  can  be  missed.  Care  must  be  taken  that  the  first  washing  is  not 
done  vrith  water  too  warm,  or  it  will  set  in  the  dirt." 

6359.  Some  have  recommended  to  miz  lime-water  teith  the  water  in  which  the  Hnen  ie  soah' 
edf  with  the  view  of  saving  soap  and  softening  the  water.  The  lime-water  is  made  1^ 
mixing  a  pound  of  quicklime  in  ten  gallons  of  water,  and  letting  this  stand  for  twenty- 
four  hours :  the  clear  water  is  then  decanted  ofiT  ftom  the  lime.  This  practice  un- 
doubtedly has  the  desired  effect  of  rendering  less  labour  necessary  in  the  sni»equent 
washing,  and  does  save  soap ;  bat,  when  used  too  freely,  there  is  danger  of  the  linen 
being  injured,  owing  to  the  causticity  of  the  lime.  Indeed,  complaints  have  been  made 
that  household  linen  has  been  found  to  be  destroyed  in  a  few  weeks  after  coming  home 
from  laundresses  who  have  been  in  the  habit  of  using  lime. 

6860.  It  is  unnecessary  to  say  much  respecting  the  manual  operation  of  washing,  since 
that  is  well  known.  Those  who  atten^t  it  for  the  first  time  generally  rub  the  hnen 
against  the  skin,  by  which  the  latter  is  frayed,  and  sometimes  rubbed  off;  whereas  prao 
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tised  washerwomen  take  care  to  hold  the  linen  so  as  to  nib  one  ptrt  of  its  amiaee 
against  another  part,  and,  of  coarse,  not  against  the  hand,  otherwise  they  ooald  noc 
continae  their  work  for  the  length  of  time  which  they  do.  We  refer  the  reader  to 
what  we  have  said  on  the  theory  of  washing  for  the  ratiotude  of  the  eflect  of  the  soap 
and  friction  in  removing  the  dirt,  and  restoring  the  linen  to  its  pristine  puri^. 

To  save  soap,  it  is  vsnal  now  to  pat  some  soda  into  the  hdcewarm  water  to  render 
it  soft :  the  quantity  mast  be  determined  by  experience ;  if  too  mnch  be  used  it  wiE 
exhibit  its  effects  upon  the  hands  of  the  operators.  Soda  is  more  particulaxlj  oaefd 
when  the  water  is  at  all  hard,  and  will  not  make  a  lather :  the  best  way  of  tisiiig  It  k 
to  have  a  jtg  at  hand  with  the  soda  dissolTed  in  water,  and  to  add  a  litUe  at  a  time  at 
the  lather  becomes  weak.  Careless  washers  leave  thpair  soap  in  the  water,  where  k 
dissolves,  and  is  wasted  nnneoessarily.  It  is  a  good  plan  to  prorride  little  wnodea 
bowls  with  perforated  bottoms,  placed  on  saucers,  to  pot  the  soap  into  when  it  is  not 
used :  wood  is  the  best,  as  not  being  liable  to  be  broken. 

"  After  the  UneH  it  toeU  toashei  mtk  pUnijf  oflukewtrm  valor  the  JSni  linwy  it  ii  to  fet 
pot  into  a  fresh  quantity  of  water  as  npt  as  the  hand  can  easfly  bear,  and  washed  in 
this  again,  examining  the  whole  careifolly  to  see  that  no  part  has  been  nuased;  aaj 
sneh  most  be  again  washed  until  the  whole  is  quite  clean. 

"  The  next  operation  afUr  toaiking  ishoUing  the  etolkea,  in  order  to  prodoce  a  good  eol- 
our,  and  16  remove  entirely  the  soap  or  ottier  detergent  matters  that  have  been  used, 
which,  if  left  in,  woold  occasion  a  disagreeable  smell.  In  the  water  used  for  boOiBfra 
little  soda  is  sometimes  added  in  the  proportion  of  half  a  tea*spoonfiii  to  a  gaDoa  at 
water.  Some  enclose  the  linen  in  a  bag  before  it  is  pat  into  the  copper  to  boo,  m  cr- 
der  to  guard  it  effectually  from  the  scum  of  the  water,  which  is  apt  to  attach  iiadf. 
After  being  boiled  for  about  twenty  minutes  or  half  an  hoar,  the  finea  is  taken  cnt, 
well  rinsed  in  abundance  of  dean  hot  water,  and  afterward  in  dean  ooM  water  which 
baa  a  sufficient  quantity  of  blue  to  give  the  proper  tinge.  It  is  then  taken  out  aad 
wrung  dry ;  and  care  must  be  taken  that  the  texture  is  not  injured  by  the  operation. 
It  is  then  ready  to  be  conveyed  to  the  ]dace.  where  it  is  to  be  hung  ap  and  dried,  it  is 
necessary  to  state  that,  if  the  operations  were  commenced  by  boiliBg  the  hnen,  the  dirt 
would  be  fixed  instead  of  being  removed.    Washing,  therefore,  precedes  the  boiiiBf.** 

6361.  In  some  countries  the  nutnual  operation  <jf  washing  is  mfereni  from  the  EmglxA 
mode,  la  Paris,  the  hUmehisseiise  takes  her  linen,  after  soaking  U  with  soap,  to  a  larfs 
barge  on  the  Biver  Seine,  and  then,  having  dipped  it  into  the  water,  she  lays  it  ajN»  the 
flat  edge  of  the  vessel,  and  beats  it  with  a  wooden  beetle,  dipping,  rubbing,  and  beaHag 
ahemately  nntil  all  the  dirt  is  removed.  It  may  be  supposed  Siat  this  wiff  wear  the 
linen  mach  more  than  our  mode,  but  it  does  not  appear  to  be  the  ease ;  aad  it  saves 
mnch  manual  labour  as  well  as  foeL  In  the  count^  parts  of  Seofilaiid  it  is  osual  to 
take  the  linen  to  a  dear  ranning  stream,  and  not  only  to  wash  it  there  by  hand,  after 
having  bucked  what  is  most  foul,  bat  to  beat  it  on  a  smooth  flat  stone  with  a  itMnd 
wooden  mallet  something  like  that  of  a  pavionr,  and  to  tread  it  witii  the  feet  in  a  tub  of 
water,  beating,  treading,  and  rinsing  alternately,  after  which  it  is  spread  out  and  dried 
upon  the  grass ;  this  process  renders  the  linen  beautifblly  soft  and  white,  vrith  little 
expense  of  soap.  These  simple  methods  have  suggested  the  idea  of  using  macfaiaeiy 
for  washing,  whidi  we  shall  speak  of  afterward. 

6963.  The  diteetiono  im  hate  hitherto  men  for  vfoshinf  apply  mare  paxttenloTly  to  tmen 
and  white  cottons  or  ealieo  :  we  shall  add  some  observations  on  the  inodes  of  "*f»?»giny 
with  other  fabrics. 

6863.  Calicoes,  aad  ail  artides  made  of  ootton,  are  more  liable  than  linen  to  lose  thni 
coloor  and  turn  yellow  by  insufficient  washing  or  lying  by :  the  best  way  of  restoriai 
their  whiteness  is  to  get  them  bleadied  oceasionany  by  country  washing,  where  they  can 
be  dried  in  the  open  air  in  the  manner  described  ander  «*  Bleaching."  Tlie  use  of  dda- 
rine^  or  of  the  bleaching  liquid,  has  been  attempted  with  this  view ;  but,  thoi^h  cx- 
trsoMly  vahiable  and  efficadous  in  the  hands  of  manufacturers,  it  ia  scareely  sale  ■ 
ordinary  domestio  economy,  as  it  requires  more  care  and  experience  than  are  nsnailf 
met  with,  and  without  which  the  artides  would  probably  be  irrecoverably  destroyel 
For  such  as  wish  to  try  the  experiment,  the  method  of  proceeding  may  be  gatheied 
from  what  is  said  in  Chap.  X.,  Book  XVII.,  on  **  Bleaching." 

6864.  With  respect  to  printed  cottons  and  mxslins,  the  use  of  soda  is  apt  to  dischaife 
or  injore  the  eolours,  and  is  therefore  better  omitted,  using  soap  only. 

6866.  To  wash  Nankeen  so  as  not  to  discharge  the  Colonr.-^Vnt  it  to  soak  for  tweoty. 
four  homa  in  cold  water  into  which  a  handful  of  salt  has  been  pot ;  then  wash  it  la 
warm  lye  withoot  soap,  and  do  not  wring  it. 

6866.  FlanndSf  worsted  hose,  and  other  woollen  artides  require  paitlealar  treaimeA.  It 
la  the  natmre  of  aU  wooDen  textures  to  shrink  considerably  if  put  into  hot  water,  fi«* 
their  property  of  felting,  ae  ^cplained  under  "  Woollen  Manulu^taxcs  ;**  aad  it  is  Ifacve- 
toa  a  good  practioe  to  shrink  the  flannd  before  it  is  made  np  into  any  artide  of  dress, 
by  soaUag  it  in  water  very  warm,  otherwise,  perhaps,  It  \riil  be  foiMid  tbo  little  allai 
^^'vdung.    Cold  water  shrmks  woollen  less  than  hot^  hot  it  is  not  always  aufllejaat  to 
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remove  the  dirt ;  the  water  must  generally  be  lukewarm ;  86^  is  about  the  right  tem- 
perature. AH  flannels  win  continue  to  shrink  by  washing  in  a  small  degree,  hut  the 
Welsh  flannel  least.  Soda  should  not  be  used  for  flannels  or  blankets :  for  farther  di- 
rections respecting  the  latter,  see  **  Scouring.'*  Flannels  should  be  well  rinsed  after 
washing,  for  any  soap  left  in  them  win  injure  the  texture. 

6367.  Coloured  silk  handkerchiefs  require  peculiar  care,  and  are  ffeneraUy  the  worse 
for  washing.  India  handkerchiefs  wash  best.  Soda  should  not  be  used;  and  they 
should  be  washed  with  soap  as  expeditiously  as  possible  in  cold  soft  water,  and  perhaps 
afterward  in  a  lather  Only  lukewarm,  and  mmiediately  rinsed  and  dried,  as  remaining 
long  in  the  soap  injures  the  colours.  Such  as  are  soiled  by  snuflf  require  soaking  over 
night. 

6368.  It  is  not  usiud  to  wash  silk  dresses :  these  are  generaUv  sent  to  the  scourer's  or 
dyer's ;  or  they  are  turned,  where  economy  is  consuUed.  Nevertheless,  they  may  be 
washed  by  using  a  particulsur  method.  To  succeed,  it  is  best  to  take  the  dress  to  pieces, 
or  at  least  in  great  part,  where  there  are  many  foldt.  The  silk  should  then  be  laid 
upon  a  smooth  board,  and  rubbed  one  way,  a  portion  at  a  time,  with  a  piece  of  flamiel 
weU  soaped,  with  lukewarm  water.  When  the  dirt  is  removed,  a  q;>onge  weU  wetted 
in  cold  water  must  be  used  to  remove  the  soap.  One  side  being  done,  the  other  must 
be  treated  in  the  same  manner,  taking  special  care  to  leave  no  soap  on  the  silk.  After 
this  washing  it  is  not  to  be  wrung,  but  sunply  hung  up  to  dry  in  the  shade  in  the  air,  or 
on  a  horse  within  doors,  for  the  sun  wiU  injure  the  colour.  Some  finish  it  by  sponging 
it  with  gin ;  but  whiskey  or  spirits  of  wine  are  preferable,  as  the  sugar  in  gin  wiU  ren- 
der it  clammy.  Silk  ribands  may  be  cleaned  by  the  above  process.  Silk  stockings 
may  be  washed  with  soap,  then  laid  smooth,  and  dried  by  rubbing  tiiem  with  flannel. 
If  they  are  ironed,  the  iron  should  not  be  very  hot,  and  a  fold  of  blanket  should  be  inter- 
posed.   Some  prefer  mangling. 

6369.  Blonde  and  lace  are  among  the  most  difficult  things  to  wash.  This,  however, 
may  be  eflfected  by  winding  it  round  a  glass  bottle  in  a  single  fold,  then  covering  this 
with  two  or  three  folds  of  muslin.  Soak  this  in  clean  strong  soap-suds,  and  mb  and 
press  it  through  the  muslin  tiU  the  dirt  is  removed.  Rinse  it  weU  without  taking  it  off, 
and  apply  to  it  a  weak  solution  of  gum  Arabic  in  water  to  8tifl!en  it.  Dry  it  nearly  by 
applying  to  it  clean  cloths ;  and,  as  it  is  unroUed,  finish  by  ironing,  or  i^azing  with  a 
glass  bottle.  If  the  articles  are  too  large  for  a  bottle,  a  smooth  cyuader  of  hard  wood 
may  be  used. 

6370.  All  articles  that  are  very  dirty,  such  as  kitchen  cloths,  dusters,  &o.,  should  bo 
washed  by  themselves,  otherwise  they  become  a  dye  for  the  rest,  which  are  thus  infal- 
libly spoiled.  To  free  them  from  grease,  they  should  be  weU  soaped  and  soaked  over 
night.  To  save  soap  in  such  cases,  where  that  is  expensive,  a  soapy  Uquid  or  lye  may 
be  made  in  the  following  inanner,  to  soak  them :  Mix  potash  or  soda  and  quicklime  with 
water,  and  let  the  mixture  stand  tin  it  bscomies  clear ;  then  pour  the  clear  part  off  into 
a  vessel,  and  keep  it  for  use.  When  the  Uquid  is  wanted  to  te  used,  add  to  it  a  thirti- 
eth or  fortieth  part  of  oil,'and  shake  them  together :  a  milky  compound  wiU  be  formed, 
which  is  liquid  soap.  This  may  be  put  into  the  water  in  which  the  thiiq^s  are  soaked, 
and  win  answer  the  same  purpose  as  soap.  Care  must  be  taken  not  to  put  too  much 
oil,  otherwise  it  wiU*not  aU  mix,  but  some  wiH  float  upon  the  suriaee.  The  difllcuUy 
in  using  lyes  of  this  or  any  other  kind  is  from  the  excoriating  effidct  which  they  have 
upon  the  hands  when  too  strong :  the  use  of  the  oil  is  to  prevent  this.  For  a  utensil 
for  washing  very  dirty  clothes,  see  Chap.  YII.,  '*  Construction  of  the  Wash-house  and 
Laundry,"  &c. 

Sect.  II. — dbyiko. 

6371.  It  is  not  sufficient  that  linen  is  weU  washed,  if  it  be  not  likewise  dried  in  the  best 
manner,  since  the  whiteness  and  good  appearance  depend  much  upon  this.  The  smoke 
of  towns  is  evidently  injurious,  from  the  particles  of  dust  and  soot  which  fan  and  attadi 
themselves  ;  henee  the  best  laundresses  generally  reside  on  the  outcdurts  of  towns,  to 
have  the  advantage  of  drying  as  much  as  possible  In  th^  open  air,  by  which  they  also 
save  some  expense  in  fuel. 

In  treating  **  On  Bleaching,"  Book  XYII.,  Chap.  X.,  we  explained  the  effect  which 
the  sun,  air,  and  water  have  in  destroying  colours ;  hence  we  may  easily  understand  the 
use  of  drying  white  linen  or  cottons  out  of  doors ;  and  why  exposure  lor  some  time  to 
the  rays  of  the  sun,  and  occasionaUy  sprinkling  water  on  white  linen  hung  out  to  dry, 
have  a  powerful  effect  in  whitening  it.  This  method,  indeed,  is  often  resorted  to  when 
linen  has  acquired  a  bad  colour,  from  injudicious  washing,  lying  by,  or  any  other  cause : 
it  thus  undergoes  a  kind  of  bleaching.  The  superiority  of  washing  in  India  is  to  be 
ascribed  to  the  great  power  of  the  sun's  rays  acting  upon  the  calico  often  wetted. 

Great  care  should  be  taken  with  respect  to  the  mode  of  hanging  up  the  linen  to  dry, 
avoiding  palings,  or  any  materials  that  may  communicate  a  stain,  particularly  from  iron, 
as  this  wdl  eause  iron-moulds. 

In  the  coantiy,  or  where  there  is  convenience,  a  diying  ground  is  fireqoently  attached 
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to  the  lanndiy,  or  In  some  situation  proper  for  the  purpose,  to  which  the  linen  is  ear- 
lied  in  dean  baskets.  It  is  then  usually  hung  upon  lines  fastened  to  wooden  upnghis, 
wfaidi  should  be  fixed  to  the  ground  by  permanent  sockets,  as  they  can  thus  be  more 
firm  and  secnre  than  when  driven  into  the  ground.  One  end  of  the  lines  is  made  tc 
pass  over  a  pulley  at  the  top  of  an  upright,  by  which  the  clothes  may  be  raised  or  low. 
ered  together.    The  lines  should  be  of  worsted  or  soft  flax. 

The  vaiions  articles  are  best  secured  to  the  lines  by  wooden  pegs  made  of  a  brancft, 
and  having  a  cleft,  which  is  bound  at  one  end  by  a  hoop  of  iron,  tinned,  to  prerent  rust- 
ing. For  want  of  this  tin  the  end  may  be  bound  veiy  tight  by  packthread,  or  it  may 
be  let  into  a  socket  of  wood.  It  is  advisable  to  have  a  sufficient  stock  of  these  wooden 
pins,  as  common  pins  are  apt  to  tear  the  articles  hung  up.  When  linen  is  laid  npoo 
grass  to  be  bleached,  it  is  often  necessary  to  keep  it  down  by  clean  stones,  and  to  have 
it  well  watched  for  fear  of  its  being  blown  away  or  stolen. 

6372.  But  the  same  cause  vhich  renders  drying  in  the  sun  beneficial  to  white  linen  Tenders 
this  tT^urious  to  all  dyed  and  pHnted  articles^  as  being  destructive  to  colour.  These 
should,  therefore,  be  dried  in  the  shade,  and  never  hung  in  the  son :  it  is  the  sun's  rays, 
and  not  merely  the  air,  which  particularly  occasion  colours  to  fade.  There  may,  there- 
fore, be  a  shed  for  the  purpose  of  drying  coloured  articles,  or  some  place  may  be  sdect- 
ed  that  is  sheltered  from  the  sun's  rays.  It  is  not  uncommon  for  printed  cottons  to 
suffer  considerable  injury  for  want  of  this  precaution,  either  from  negligence  or  igiKK 
ranee  of  the  principles  we  have  mentioned.  Some  articles  require  particular  modet 
of  hanging  them  up  to  dry.  Very  thick  articles,  as  quilts,  waistcoats,  d&c,  are  best 
hung  over  two  lines  placed  a  few  feet  apart,  in  order  that  both  sides  may  be  sufficteatfy 
exposed  to  the  air.  The  sununer  months  are  best  for  washing  thick  and  heavy  azti- 
cles  of  furniture,  as  blankets,  counterpanes,  bed  curtains,  &c.,  on  account  of  the  greater 
facility  with  which  they  may  be  dried  out  of  doors  in  that  time  of  the  year,  and  thus,  also, 
acquiring  a  better  colour.  Laces  and  lace  veils  require  to  be  stretched  smooth,  and 
tacked  to  a  piece  of  white  calico  before  they  are  hung  up.  Muslin  and  other  dresses 
must  be  stretched  as  smooth  as  possible,  that  they  may  not  get  wrinkled  in  drying. 
But  it  is  unnecessaiy  to  detail  all  the  little  precautions  to  be  observed  in  hanging  out 
various  articles  of  dress,  since  these  are  sufficiently  understood  by  those  who  are  prac- 
tised in  it,  and  scarcely  admit  of  being  explained  by  any  short  directions.  But,  not- 
withstanding the  superiority  of  drying  clothes  in  the  open  air,  this  is  not  always  practi- 
cable, and  they  are  then  dried  within  doors.  We  shall  describe  the  best  methods  of 
effecting  this  when  we  treat  of  the  "  Construction  of  the  Laundry.^' 

S&CT.  III.-^8TABCHINO. 

6873.  As  it  ia  necessary  to  have  certain  parts  of  linen  and  various  artides  of  dress 
less  pliable  than  usual,  starch  is  employed  to  give  the  requisite  stiffness.  The  chemical 
nature  of  starch,  and  the  process  of  manufacturing  it,  have  been  already  explained. 

6374.  To  make  the  starch  for  use,  it  must  be  mixed  with  a  sufficient  quantity  of  cold 
water,  until  it  is  about  the  consistence  of  common  paste,  carefully  breaking  all  the 
lumps,  and  rubbing  it  with  a  wooden  spoon  till  it  is  quite  smooth :  then  add  boiling 
water  in  the  proportion  of  a  pint  of  water  to  an  ounce  of  starch ;  put  the  blue  flannel 
bag  into  it,  and  l^t  enough  colour  be  dissolved  to  give  the  required  tint.  The  making 
of  starch  properly  requires  some  care.  If  made  in  a  tin  sauce-pan,  it  is  a  chance  if  it 
does  not  bum,  like  all  thick  h'quids.  The  best  vessels  for  msddng  it  in  are  a  befl-mettla 
skillet,  or  a  copper  vessel,  tinned.  Or  an  earthen-ware  pipkin.  It  is  said  that  an  iron 
vessel  would  make  it  turn  black ;  but  this  is  impossible  if  the  iron  is  tinned :  a  small 
cast-iron  sauce-pan,  tinned  inside,  will  answer  very  well. 

The  starch  being  properly  mixed,  put  it  on  the  fire  and  let  it  boil,  taking  care  to  stir 
it  all  the  while,  to  prevent  burning.  When  it  is  taken  off  the  fire  and  poured  out,  cover 
it  with  a  plate,  to  prevent  a  skin  forming.  If  it  be  wanted  stififbr  than  common,  a  littls 
gum  Arabic  or  isinglass  dissolved  may  be  added :  and  for  some  articles  of  lawn,  gam 
Arabic  alone  is  used,  without  starch.    Some  add  a  bit  of  white  wax. 

6375.  As  an  economical  kind  of  starch,  for  articles  where  no  nicety  is  required,  some 
use  common  paste  made  of  wheat  fiour. 

6376.  The  parts  of  linen  and  other  articles  of  ^tearing  apparel  that  rehire  to  be  starched 
are  too  well  Imown  to  demand  enumeration,  and  even  these  vary  somewhat  with  fash- 
ion ;  the  process  of  starching  consists  merely  in  dipping  the  part  into  the  stardi,  and 
squeezing  it. 

6377.  What  is  called  clear  starching  is  the  starching  of  laces,  muslins,  and  other  trans- 
parent  tissues,  which  requires  to  1^  done  with  peculiar  care ;  for  these  the  starch  is 
made  thicker  and  hotter  than  ordinary,  and  the  articles,  after  having  been  well  wished, 
rinsed,  and  dried,  are  dipped  into  the  thick  starch,  previously  strained,  before  it  is  quite 
cold.  After  squeezing  them  out,  they  are  clapped  between  the  hands,  to  pioduce  dear 
ness.  Instead  of  clapping,  which  is  apt  to  injure  lace,  some  prefer,  alter  starching  and 
squeezing  out,  spreading  them  on  a  linen  cloth,  rolling  them  up  in  it,  and  letting  them 
le  for  an  hour,  when  they  will  be  ready  for  the  irons.    Muslins  and  cambrics  do  not 
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require  the  Btarch  so  thick  as  net  or  lace.  If  the  artides  are  too  dry  lor  the  iron,  they 
may  be  damped  again  by  voUing  them  in  a  damp  cloth ;  but  this  should,  if  possible,  be 
avoided.  All  linen,  after  starching,  requires  to  be  made  nearly,  though  not  quite,  dry 
before  ironing. 

6378.  It  is  sometimet  fwmd  that  starched  laces  and  muslins  stick  to  the  tnm,  and  several 
methods  of  preventing  this  are  employed.  Some  recoomiend  diying  the  things  tint, 
then  dipping  Cbem  in  the  starch  before  it  is  quite  cold ;  then  dipping  them  in  cold  water, 
and  drying  them  again ;  once  more  dipping  them  in  cold  water,  spreading  them  on  a 
dry  cloth,  and  rolling  up  previoua*to  ironing :  by  this  process  sticking  to  the  iron  is  pre- 
vented. Some  put  a  little  tallow,  hogs'  lard,  or  olive  oil  in  the  starch ;  but  a  lump  of 
refined  sugar  is  preferable.  In  India  all  muslins  are  stiffened  with  rice  water,  which  is 
said  to  be  excellent ;  and  the  rice  starch  is  said  not  to  stick  to  the  irons. 


CHAPTER  VIL 

IRONING  AND  MANGLING. 


Fig.  816. 


^79.  Linen  and  cotton,  or  cloth  of  any  kind,  after  being  washed  and  dried,  is  faU  o( 
wrinkles,  and  a  beautiful  smooth  appearance  is  to  be  produced  by  ironing  or  mangling. 
The  last  is  the  most  expeditiousj  and  least  apt  to  injure  the  colour,  but  can  only  be  «gh 
plied  to  the  large  articles,  the  hot  iron  being  necessary  where  there  are  many  folds,  <nr 
where  the  texture  is  too  delicate  for  the  mangle. 

6880.  Previous  to  ironings  all  linen  and  other  artit^s,  after  being  washed  and  well 
dried,  must  be  properly  foUed,  and  slightly  damped  by  sprinkling  water  upon  them  just 
before  the  application  of  the  hot  iron.  The  proper  degree  of  dampness  is  a  nicety 
learned  only  by  practice,  but  it  is  essential  to  the  success  of  good  ironing. 

6381.  Ironing  is  a  very  important  part  of  what  is  termed  the  getting  up  of  linen ;  bad  iron- 
ing is  known  by  the  creases  left,  and  inaccurate  folding,  and  sometimes  by  the  marks 
left  by  ill-cleaned  irons,  or  even  iron-moulds.  To  iron  well,  it  is  necessary  not  only  to 
be  dexterous  in  the  use  of  the  iron  implement,  but  also  it  is  essential  that  the  mode  of 
heating  the  irons  should  be  effectual. 

638^.  Smoothing  irons  are  employed  to  give  smoothness  to  such  articles  of  wearing 
apparel  as  do  not^mit  of  being  wound  round  a  cylinder  to  be  mangled.  These  imple- 
ments are  of  three  kinds :-  the  common  flat  iron,  termed  among  ironmongers  the  sad 
iron ;  the  box  iron ;  and  the  Italian  iron.  The  first  is  so  named  because  the  word  sad 
in  the  North  means  solid. 
6883.  The  common  flat  iron  {fig.  816),  which  is  most  frequently  employed,  is  well 

known.  They  are  manufactured  of  various  sizes,  vatying  in 
length  from  four  to  nine  or  ten  inches.  The  body  is  of  cast 
iron,  ground  smooth  Bt  the  bottom,  and  the  handle  of  wrought 
iron,  turned  round  so  as  to  be  hollow.  The  larger  the  irons, 
the  longer  they  retain  the  heat,  and  the  greater  the  pressure 
they  are  capable  of  giving.  Small  irons  are  employed  for  more 
delicate  articles. 

6384.  Tilt  oval  flat  iron  {fig.  817)  is  sometimes  employed  for 
the  cauls  of  caps,  or  such  things  as  might  be 
apt  to  be  torn  by  the  pointed  iron.    It  is  to  be  observed  that  it  has  of 
late  become  usual  to  make  the  last  iron  {fig.  816)  round  at  the  point, 
instead  of  being  sharp  as  formerly,  and  as  represented  in  the  cut. 
6885.  The  box  iron  (fig,  818)  is  an  oldfashioned  implement,  less 
Fig.  BIB.  U8^  than  formerly,  but  ingeniously  con- 

structed. As  considerable  pressure  is  fre- 
quently useful,  this  iron  is  made  large  and 
heavy ;  and  to' retain  its  heat  longer,  it  is  made  hollow,  the 
cavity  containing  an  iron  heater,  which  is  made  nearly  red 
jliot  occasionally  as  the  iron  cools.  To  keep  this  heater  in 
its  place,  an  iron  slider  is  made  to  shut  down  in  front.  Ac- 
cidents of  burning  have  sometimes  happened  by  lifting  these 
irons  negligently,  without  seeing  that  the  slider  was  down, 
so  as  to  allow  the  heater  to  fall  out. 

6386.  The  proper  degree  of  heat  in  the  smootMng  iron  is  very 
necessary  to  attend  to,  and  which  can  only  be  learned  by  prac- 
tice. *  Before  using  it,  it  is  proper  to  try  its  efiTect  upon  a  piece  of  blanket  kept  on  tiie 
table  for  that  purpose ;  if  the  iron  be  too  hot,  it  will  scorch  the  linen,  and  if  not  hot 
enough,  it  will  not  properly  perform  its  office.  In  the  first  case,  it  may  be  proper,  not 
to  lose  time,  to  iron  some  coarse  thing  that  a  very  hot  iron  will  not  injure.  The  best 
manner  of  heating  the  irons  wiU  be  described  under  *'  Construction  of  the  Laundry." 

6387.  7^  use  of  the  iron  in  the  various  articles  of  wearing  apparel  can  be  learned 
only  by  practice  under  a  skilful  instructer ;  no  verbal  directions  can  be  sufilcient.    A 
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1M2  EoairoiiT  or  tbb  i^aumoet. 

Men  hints,  howetttsr,  may  be  fiwiL  Things  that  require  to  be  very  flat,  as  shirt  eoBan^ 
aie  best  to  be  ooTered  by  a  towel  in  the  first  ironing,  and  then  gone  over  on  boUi  tiies 
with  the  box-iron.  Laces  and  worked  muslins  require  a  very  soft  and  good  ironiag 
blanket,  and  Uiey  are  to  be  dried  by  rolling  them  up,  and  to  be  unrolled  as  they  an 
ironed.  When  silks  are  ironed,  they  should  be  covered  over  with  paper  to  pievent  the 
iron  from  touching  the  silk  itself,  which  produces  a  disagreeable  glossiness.  Gfest 
care  must  be  taken  not  to  scorch  anything,  for  this  is  in  fact  reducing  a  portion  of  te 
anrfaoe  to  charcoal ;  and  thoujg^  receipts  are  given  for  restoring  the  colour,  these  are 
nearly,  if  not  quite,  useless. 
GS88.  The  JuJitm.  iron  {Jig.  819)  affmrds  a  very  neat  and  expeditious  way  of  ironiai 
JP^.  619.  certain  articles,  as  frills,  that  require  to  be  puffed.  It  is  a  hollow  tube, 
and  is  heated  by  a  cylindrical  piece  of  iron  made  red  hot  and  inserted  is 
it.  The  articles  to  be  ironed  are  drawn  over  the  iron,  instead  of  passtag 
the  iron  over  them. 

6389.  PUiting  is  used  in  frills,  breasts  of  shirts,  and  similar  parts  of 
dress,  and  is  either  tmttU  plaiting  {Jig.  820)  or  box  plaiting  {jig.  8S1) 
The  plaits  are  first  folded  with  the  fingers,  and  then  iron^  down  fist 
with  the  box  heater,  or  a  heavy  common  iron.    If  any  part  of  the  arti- 
cles to  be  ironed  have  become  too  diy,  they  must  be  re-damped;  and 
should  the  iron  stick  to  the  linen,  it  should  be  well  rubbed  vrith  a  coarse  ckrth ;  and 
should  that  not  be  efifectual,  it  must  be  rubbed  upon  a  board  on  whiciL  a  little  brickdut 
or  powder  of  cuttle-fish  bone  has  been  scattered,  wiping  the  iron  afterward. 
6390.  Crimpmg  mackinet  {Jig.  8S3)  are  for  performing  a  kind  of  plaiting  or  flutiag  on 

Fig.sagh 
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trills  with  much  greater  regularity  and  expedition  tban  could  be  practised  by  hand. 
This  is  done  b^  grooved  rollers,  heated  like  the  Italiao  iron.  The  process  is  performed 
merely  by  putting  the  articles  between  the  rollers,  and  turning  the  handle. 

6391.  Gauffering  machines  differ  from  those  used  for  crimping  only  by  having  the 
grooves  much  larger  and  less  regular. 

6392.  The/oUawimg  method  of  gauffering  hy  means  of  elroMot  is  given  in  the  **  Work- 
woman's Guide  :**  Procure  a  board  about  a  yard  long  and  six  nails  broad ;  cover  it 
with  flannel,  and  fasten  two  tapes  lengthwise,  leaving  about  a  quarter  of  a  yard  be- 
tween tbem ;  then  pin  the  net  to  the  flannel  at  one  end,  and  place  a  straw  over  the 
tapes  (between  which  the  net  is  lying)  and  under  the  net ;  the  next  straw  is  laid  under 
the  tapes  and  over  the  net,  and  so  on  alternately,  taking  care  that  the  upper  straws 
are  put  close  to  each  other  upon  the  under  ones,  forming  two  layers  of  stmws.  Whe« 
all  the  net  is  folded,  dip  a  coarse  cloth  in  water,  and  wring  it  as  dry  as  you  eaa ;  lay 
this  upon  the  net,  and  iron  it  dry,  pressing  on  the  board  as  much  as  you  can  widwnt 
splitting  the  straws ;  remove  the  cloth,  and  place  the  board  before  the  fire  for  half  an 
honr,  when  you  may  draw  out  the  upper  straws,  and  run  in  some  cotton  to  secure  it ; 
after  which  the  remaining  straws  msy  be  taken  away,  and  the  veork  is  complete.  Seine 
persons  bold  the  board  in  the  steam  of  a  kettle  for  some  time,  and  then  dry  it  before 
the  fire,  in  preference  to  ironing  it ;  others  sprinkle  it  with  starch,  gum,  or  rice  water, 
before  ironing. 

6393.  Plaiting  and  crimpng  are  operations  loitcA  have  bean  long  in  use.  There  is  Tea* 
son  to  think,  from  their  sculpture  and  paintings,  that  the  Egj^ians  plaited  their  dra- 
pery ;  and  other  ancient  nations  followed  occasionally  a  similar  i^actice.  In  Qoeea 
Elizabeth's  time  they  used,  for  this  purpose,  what  are  called  poking  sticks,  which  were 
first  made  of  wood  or  bone,  and  afterward  of  steel ;  and  the  ruflfs  then  in  Togoe  vrers 
plaited  with  great  care. 

6394.  ManglingiM  a  mode  of  smootiiing  linen  that  gives  a  beautiful  flatneaa aadevea 
gloss  not  to  be  eflected  by  ironing,  and  it  is  used  on  this  account,  as  well  as  for  expe- 
dition, in  all  the  larger  articles,  such  as  table  and  bed  linen,  as  well  aa  various  articka 
of  dress ;  but  things  of  a  delicate  tissue,  or  where  there  are  folds  and  plaita»  caaaoi  be 
mangled  without  injury.  The  best  oonstructioa  of  manglas  will  be  deacnbed  wbaa  wa 
treat  of  the  furniture  of  the  huudiy. 
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eottfrmcnoH  or  tsi  n 


□  DiicttmoB  or  m  rcimTSRi 


In  the  moit  comidete  establiitunenta  tbBM  offices  are  alwajs  detached  tiom  the  house. 

S39&.  7A<  uMtJt-kmue  may  U  jUui  n^  in  the  following  naoner :  The  floor  shoiUd  be 
of  Yorkshire  or  other  stone,  laid  with  a  sharp  carrent  towards  a  sink-etoae,  for  the  con- 
venience of  keepiag  it  aa  dr;  as  possible.  In  the  roof  there  majr  be  a  cistern  for  rain 
water,  u'bich  nay  be  collected  from  this  and  the  adJoiDiag  building;  or,  if  that  be  in- 
eonTenieat,  a  tank  may  be  fonned  in  the  groand,  wiih  a  pump  to  raise  up  the  water. 

8396.  The  copper  for  heating  the  water  shoald  be  placed  lower  than  the  supply  ciatent 
in  tho  roof,  whether  of  rain  or  other  water ;  and  on  a  lower  level  Uian  that  should  be 
the  copper  for  boiling  the  clothee,  m  that  the  Utter  may  Le  tiled  fron  the  former  by  ■ 
pipe,  which  will  save  much  trouble.  In  some  cases,  a  filtering  apparatus  may  be  Useful 
in  case  of  sediment  or  impurities  in  the  cistern.  On  a  small  scale,  the  copper  is  gen- 
erally made  round ;  but  when  very  large,  an  oblong  form  is  preferable,  on  acoount  of 
the  setting  in  brick-work,  and  the  economy  of  fuel  la  that  case,  the  cover  may  be 
hinged,  and  made  to  open  by  a  rope  and  pulley.  A  steam  rim,  such  as  that  described 
under  "  Kitchen  Farnilure,"  may  surround  the  edge,  to  prevent  the  steam  fi^om  coming 
into  the  wash-h')U9e,  except  when  It  is  opened. 

The  copper  fur  b-^ding  the  linen  should  be  furnished  with  a  copper  colander  for  hold- 
ing the  linen,  which  should  be  drawn  np  by  a  jack  and  pulleya.  The  jack  should  have 
a  ratchet  U>  iccp  the  colander  suspended  over  the  copper  till  the  wster  is  drawn  from 
the  linen,  which  can  th'-n  be  turned  out  altogether  into  the  rinsing  tub  -,  by  which  the 
— ''' ■""■" ' "' "   's  avoided. 


IS  injures  it,  i 
a  let  off  the  water. 

VBShing,  where  there  ii 


usual  mode  of  p-iking  the  linen  out  by  a  stick,  which  s 
All  the  coppers  shoiiM  be  furaished  with  brass  cocks,  U 
8397.  A  poniblt  fppcr  is  very  useful  for  heating  w" 
no  fixed  one,  and  likcivisc  on  many  other  occa- 
eiona  where  boilin;  watrr  is  wanted.    The  cop- 
per, a,  A'.  888,  is  eu^riciu'ed  b^  its  rim  in  a  cylin- 
der of  sheet-iron,  which  contains  the  fire,     la  the 
manner  in  which  they  are  '.isuatly  made,  this  iron 
gets  extremely  hot,  aometimes  red  hot,  and  not 
only  heats  the  apartment  intolcrahly,  if  small,  but 
is  very  apt  to  set  fire  to  the  clothe!:  of  those  who 
vse  it.    This  apparatus  wontd  be  much  improved 
by  lining  tho  part  which  contains  tho  Bre  with 
brick  about  two  inches  in  thickness,  as  at  i  c. 
Windsor  brick  should  be  used,  that  bear  the  lire, 
and  are  so  soft  as  to  be  cut.    This  would  prevent 
the  over-beating  of  the  iron  cylinder,  wonld  make 
tt  last  much  longer,  and  would  cause  the  water  to  boil  sooner.   The  weight  of  the  appa- 
ratus would,  of  course,  be  a  little  increased ;  but  this  inconvenieDce  wonld  be  trillmg 
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0308.  Tt«iMuA-rHi(,largeandsmBU, 
are  asually  round,  and  raised  upon 
blocks  or  forms  ;  but  some  prefer 
having  them  of  an  oblong  shape,  nar- 
rower at  the  bottom  than  at  the  top, 
fir.  62i,  and  with  a  groove  runniiig 
alT  round  on  the  edge,  to  carry  off  the 
slop  that  is  made.  They  ahoold  be 
placed  in  a  good  light,  in  a  range  as 
numerous  as  is  necessuy,  and  each 
should  be  furnished  with  pipes,  a, 
having  cocks  for  hot  and  cold  water,  " 
and  should  also  have  one  at  the  bot- 
tom fbr  letting  off  the  soap-suds  into  a 
waste-pipe,  which  goes  into  the  drain 
or  a  cesspool. 

The  labour  of  washing  is  so  disagreeable  and  iDJoriona  to  health,  that  eveiT  contri- 
vance which  may  facilitate  it  is  worth  attending  to  for  lessening  the  mannal  labour, 
and  even  for  improving  the  proceaa  itself.  Besides  the  waah-Inba,  there  must  also  be 
proper  rinsing-tuba,  and  tray*  to  put  linen  upon,  linen-baskets,  folding-horses,  clothes- 
lines, and  pegs.  A  good  wash-house  should  be  3i  feet  long,  10  feet  wide>  and  S  or  tO 
feet  high  ;  bat  this,  of  course,  must  be  modified  according  to  the  work  reqaired. 

flSSO,  A  ttriaut  oijtclioHU)  watSing  at  komi  ariiafrom  Ihttttttm  difflising  itself  Ihrodgll 
the  hoaw,  rendering  the  air  damp,  and  spoiling  the  furniture,  besides  the  destruction 
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of  comfort.  In  a  wash-house  constnicted  on  purpose  oat  of  the  hooae,  TentilatioD  is 
easily  effected  by  an  aperture  in  the  roof  properly  contrived  to  carry  off  the  steam 
See  Book  III.,  "  On  Yentflation.'* 

MOO.  A  tnetkod  of  dertroying  tk«  sttimi  hu  Imtalr  been  iiiTtatod,  hf  wbidi  it  may  b«  goA  rid  of  in  mmj  w^^ 
alion,  and  if  nctiuUy  ben  ctmrartAd  into  faal,  and  made  to  aMiat  ia  heatiiif  tlM  ooppir.    It  aaa  lo^^  h«i 
known  that  ttaam,  pawed  into  the  fire  of  a  farnacei  ie  deoompoaed  and  ccaiTeTted  into  the  eleuentaiy 
hydrc^n  and  oxygen  ^  and  it  bad  been  obeeired  that,  when  aaHj  a  mall  etream  of  water  w«a  plajned 
a  bonee  on  fire,  it  aesiated  instead  of  preTentinr  the  combaetion.    Waile  eteaBi  ia  now  baxned  ia 

toriea,  bj  oondncting  it  into  the  air-flae  that  feeot  the  fire';  and  it  thu  employed  Sn  wash-booaea,  b ^ 

and  seTeral  large  e^aldiahmenta.  Dr.  Fife,  in  a  paper  in  Jasiieaon'a  Journal,  Joly,  1637,  ba«  abowa  Urn  a 
great  accession  of  beat  may  be  gained  by  this  prooeas. 

(HOI.  The  method  of  eaecting  this  is  very  simple.  "  The  boQer  is  kent  doeely  eorared  ;  bot  at  om 
that  next  the  wall,  there'ia  a  fine  of  commnnication  between  the  upper  edge  of  the  boiler,  immediately 
the  lid,  aad  another  fine  which  eondnots  the  air  down  to  the  aah^prt.    By  keeping  the  aab-pit  door  shs. 


air  ia  admitted  to  the  fin  bat  what  is  dnwn  tbnmgh  this  floe  ;  and,  of  oouae,  it  drawn  down  cba 
alon^  with  it,  and  both  air  and  steam  pan  upward  through  tha  fin.    By  baving-tba  upper  opeaxiw  of  the  si 
floe  immediately  under  the  ceiling,  in  the  case  of  wash-houses,  broweries,  Ac,  any  steam  from  the  wa^m 
tabs,  or  any  Tapour  which  may  be  floating  in  the  atmosphere,  will  be  dnwn  down  aad  consiiiiied.*'    Tkol! 
wash-house,  which  at  praaent  is  a  most  unwholesome  and  disagneahia  plaoa,  may  be  mncii  irapcoeed,  attoogk 


it  will  be  still  imnoaaible  1^  this  ocmtriTanoe  to  get  quit  of  the  steam  that  eaoapeo  when  the  eorcr  of  Cbe  boAu 
ia  taken  off,  or  wnat  xins  from  the  wash-tnbe. 

6402.  The  laundry  should  adjoin  the  toash-houee,  and  may  be  18  feet  square,  and  II  or 
12  feet  high.  It  should  be  well  lighted ;  the  floor  should  be  levels  of  rubbed  Toitshire 
stone,  laid  upon  brick  piers,  to  keep  it  perfectly  free  from  damp.  It  should  be  fiunuahed 
with  a  mangle,  or  that  may  be  better  in  a  separate  small  room,  a  furnace  for  heatinf 
the  irons,  an  ironing  board  12  feet  by  3  feet,  clothes-horses,  large  drawers  for  the  ino- 
ing  cloth,  iron-holders,  &c.,  proper  i^ces  for  putting  away  the  clothes-baskets,  and  a 
place  for  coals.  In  small  establishments,  the  laundry  usually  serves  for  the  dooUe 
purpose  of  drying  and  ironing  the  linen,  particularly  when  there  is  no  <x>nTenience  far 
diying  in  the  open  air,  the  advantages  of  which  have  been  already  explained ;  and  not- 
withstanding the  superiority  of  ihe  latter  method,  yet,  by  proper  arrangements,  it  is 
possible  to  dry  clothes  perfectly  well,  and  with  a  good  colour,  in  doors. 

6403.  When  the  laundry  is  used  as  a  drying-room,  the  air  is  necessarily  kept  very  hot  ami 
dampy  which  renders  it  very  unhealthy  for  the  laundry  maids.  The  usual  method  of 
heating  it  is  by  an  iron  stove  and  iron  pipe  for  the  passage  of  the  smoke,  which  is  sim- 
ple and  eflfectual,  though  less  wholesome  than  by  pipes  filled  with  steam  or  hot  water. 
It  is  essential  that  a  draught  or  current  of  air  should  be  excited  in  a  diying-roon,  or  a 
laundry  used  as  such,  to  carry  off  the  moisture  from  the  linen.  This  current  may  be 
obtained  by  keeping  a  part' of  the  upper  sashes  open,  or  panes  to  open,  and  likewise  by 
having  an  opening  at  the  lower  part  of  the  door. 

6404.  When  a  laundry  is  built  on  purpose,  proper  ventilation  may  be  easily  provided 
by  proper  lubber  boarding  in  the  roof;  but  it  must  be  observed  that  is  can  never  be 
expected  that  the  hot  air  can  pass  out  at  the  top  except  proper  openings  are  made 
somewhere  at  the  bottom  to  supply  its  place.  Sometimes  a  room  in  the  attic  story  can 
be  spared,  and  this  may  be  advantageously  converted  into  a  drying-room,  unco  there 
openings  in  the  roof  may  be  easily  obtained.  The  oldfashioned  hig^  roots,  so  common 
on  the  Continent,  are  very  convenient  for  this  purpose,  for  which  they  are  often  em- 
ployed, as  well  as  for  drying  stores  of  various  kinds.  When  the  laundry  is  a  separate 
building,  the  drying  may  be  placed  over  the  ironing-room.  When  there  is  no  diying 
closet,  the  clothes  are  hung  up  in  the  laundry  on  standing  or  leaf-folding  horses,  or 
lines  stretched  across,  or,  what  is  better,  on  frames  with  horizontal  bars  suspended  to 
the  ceiling,  and  raised  and  lowered  by  a  rope  and  winch. 

6405.  The  best  method  of  drying  in  doors  is  by  a  drying-doset  adjoining  the  laandry  and 
wash-house.  By  this  the  health  and  comfort  of  those  employed  are  greatly  promoted, 
by  their  being  almost  entirely  freed  from  the  pernicious  effect  of  damp  vapour,  and  in 
not  being  incommoded  by  great  heat  in  hot  weather ;  and  the  linen  is  kept  goite  free 
from  smoke  and  dust.  The  drying-closet  may  be  8  feet  by  6  feet,  and  may  contain  four 
wooden  horses,  each  with  five  rails  or  bars.  Each  horse  runs  in  and  out  of  the  cioset 
upon  two  small  iron  wheels  upon  an  iron  railway.  One  such  horse  will  hold  six  shirts, 
or  a  proportional  quantity  of  other  linen,  and  the  whole  will  dry  off  as  much  and  as 
speedily  as  six  women  can  wash  in  succession ;  or  the  drying-closet  may  be  so  small 
that  two  horses  only  can  be  used,  and  the  heat  may  be  sufficient  to  diy  the  linen  in  «a 
hour.  The  same  fiiumace  that  heats  the  irons  may  likewise  heat  this  drying-doset,  bj 
making  the  flue  continue  round  the  bottom  of  it  before  it  is  carried  to  the  top  of  the 
building.  The  top  of  the  horizontal  part  of  the  flue  must  be  of  cast-iron  plates,  and  a 
few  inches  above  it  the  above-mentioned  iron  railway  is  laid,  between  which  and  the 
flue  there  is  a  flooring  of  wire-work,  to  prevent  any  accident  from  the  casual  falling  of 
linen  upon  the  flues,  but  so  as  not  to  prevent  the  ascent  of  warm  air.  Level  with  the 
railway,  inside  the  closet,  there  must  be  an  opening  15  inches  square,  communicaiing 
with  the  external  air.  The  ceiling  of  the  closet  should  he  in  the  form  of  an  inverted 
hopper,  terminating  in  a  funnel  of  the  same  diameter  (15  inches)  as  the  external  aper- 
ture. Both  these  openings  are  furnished  with  sliding  doors,  which  open  and  shut,  is 
required,  by  pulley-cords,  like  sashes.    The  principle  upon  which  it  acts  is  by  heating 
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t  to  a  iegrte  anffleiegt  to  ezcits  a  strong  eTaporation  Irom  the  wet  Uatn,  and  canTing 
sff  the  moisture  by  means  of  the  two  openings.  Dariog  the  time  of  its  acquiring  thia 
heat,  both  the  openings  and  the  horses  are  kept  cloaelj  shut,  so  that  the  closet  is  nearly 
Bii-tight,  As  soon  as  the  proper  degree  of  heat  is  obtained,  both  the  vents  are  to  be 
epened,  when  a  strong  current  of  air  rashes  in  at  the  lowermoet,  carrying  up  all  the 
vapour  fh>m  the  linen  through  the  upper  opening  or  funnel,  and  thus  the  d^og  is  very 
speedUy  completed. 

8406.  8ut  Ikt  htft  viait  of  htathig  tkt  irying-clMcl  it  by  mtani  of  a  lUam-fipe  passing 
through  it ;  the  steam  may  be  flimi^ed  oy  a  small  copper  placed  in  ths  wash-house. 
Thia  will  obviats  any  danger  that  there  may  be  in  heating  it  with  a  smoke-flue  or  iron 
pipes,  which,  except  very  great  care  is  employed  in  the  conetraction,  will  exist.  In 
case  of  using  steam,  the  drying-closet  maybe  constincted  entirely  of  wood,  tailing  care 
that  the  joints  are  made  in  such  a  way  as  not  to  open  by  shrinking. 

Fig.  82fi  represents  the  longitudinal  section  of  such  a  drying-closet,  andj^.  S38  is 
the  transverse  section,  a,  a.  a,  a  is  a 
steam-pipe  traversing  the  interior  of  the 
closet,  which  is  seen  at  bottom  again, 
surronnded  by  an  enclosnre  ;  aDdthcair 
that  enters  by  an  aperture  underneath  is 
heated,  and  issues  into  the  bottom  of  the 
closet  1  on  each  aids  of  this  steam-pipe, 
in  the  interior,  is  a  horse  on  rollers  for 
■the  linen,  which  is  represented,  in  fig.  ^~ 
825,  as  partly  drawn  out  by  s  haud^. 
In  the  tranaverae  section,  fig,  826,  this 
horse  is  represented  with  linen  hanging 
on  it.  The  hot  air,  with  the  moisture, 
passes  off  at  each  side  through  a  narrow 
aperture  that  communicates  with  an  up- 
right tube,  b,  that  can  be  closed  as  much 
KB  necessary  to  regulate  the  draught  by  a  valve  turning  o 

S40T.  Drying-himtt*  are  constructed  for  drying  calicoes  and  other  similar  fabrics  in. 
mannfactones  on  a  large  scale.  They  are  heated  by  steam  passing  through  pipes  in- 
the  di7ing-hon8e  i  the  doth  is  suspended  on  lines,  and  the  vapour  is  carried  offby  ap- 
ertures in  the  roof.  The  advantage  of  the  steam  is,  that  it  is  quite  safe,  and  that  the- 
place  can  never  be  overheated. 

6406.  A  cUaidy  and  txprdilie^  modt  of  healing  tmoollnng  trona  is  very  eesenlial  in  a 
good  laundry.  In  s  very  smtjl  way,  these  irons  are  heated  by  placing  them  on  a 
moTeable  iron  shelf  hung  on  the  bars  of  a  grate ;  but  in  this  manner  they  are  very  apt 
to  be  soiled  by  the  ashes  and  coals,  and  require  very  careful  wiping  to  prevent  staining 
the  linen.  To  obviate  thia  inconvenience,  ironing  ilovet  are  constructed,  by  which  the- 
irons  are  heated  without  the  possibility  of  their  contracting  any  dirt. 

8409.  Tht  bill  iromitg  time  u  a  rtcctt  in  iSe  woH,  like  a  small  chimney,  fie.  827,  with- 
a  hot  plate  and  furnace  below  it,  in  the  same  form  as  the  hoc  plate  described  amon^ 
the  spparatus  for  the  kitchen.  Upon  this  hot  plate  the  irons  arc  set  to  be  heated ;  aao^ 
there  should  be  an  air-floe  above  this  plate,  to  carry  out  the  hot  air  and  prevent  its  ia^ 
commoding  the  laundry.  Generally,  however,  the  ironing  stoves  are  detached,  antf 
stand  in  the  laundry,  and  then  answer  the  double  purpose  of  warming  the  room  and- 
beating  the  irons. 

i^^.  828  is  one  of  the  smallest  kind;  it  is  all  of  iron;  the  lire  is  contained  in  the  boK 
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laifer,  fbr  two  rows  of  irons.  Both  these  have  registers  to  ttie  asb-hole,  to  ragd^e  the 
draaght )  bj  merelf  closing  these,  tbe  fire  will  keep  in  with  very  little  consmipun  nf 
foe],  particalarlj  if  anthracite  be  nsed.   . 

MM.  Ja^t't  apfttratUM  for  healing  Italian  inim,fig.  881,13  B  efaeet-iron  Cylinder 'wii^ 
iu  another  alnut  four  inches  wider,  the  innrr  onehv 
iog  filled  with  lighted  charcoal,  and  the  space  ^twtet 
empt; ;  four  cyliodrical  pieces  of  brass  pass  tfantagk 
this  qiace,  and  enter  into  tlie  fire-chamber,  by  wtet 
■neans  they  are  heated  sufficiently.  The  fames  or  del. 
eleriotia  gas  formed  by  the  combustion  of  the  charroal 
pass  oat  through  the  tnbe  a,  seen  in  the  apparatus,  ind 
when  Uie  cover,  h,  is  put  on  they  ineoe  thnwgh  the 

I^  contradiction  to  those  who  state  that  the  fuel  aoM 
with  this  apparatus  is  charcoal,  prepared  in  snch  a  wij 
(ts  to  j)Tnail  it  from  giving  out  any  naxioitr  fama,  we 
'  mnsl  obserre  that  the  charcoal  doit  gitt  oal  the  same 
9  deleterious  sir  (carbonic  acid  gas)  aa  connnon  char 
coal;  and  therefore  this  apparatnasbonltfiiTTer  be  em- 
ployed where  a  brazier  of  charcoal  would  be  conaidcrcd 
as  unhealthy  ;  no  method  has  eier  been  discoverefl  of 
depriving  charcoal  of  its  noxious  quality  wien  burning, 
nor  is  it  at  all  probable  that  such  discovery  will  ever  be 

or  table,  should  be  vei?  strong  and  steady ;  and  (br  this  pnr- 

is  generally  placed  against  a  wall.     It  should  likewise  be  pl*- 

n  the  window  side,  to  have  the  t«nelit  of  a  perl^clly  sood  light.  The  iron-clMh, 
which  is  akindofUanket  made  on  purpose,  of  a  proper  width  and  thickness,  ahould  be 
double,  and  should  be  firmly  and  securely  pinned  down  round  the  table,  to  prevent  its 
moving.  Its  length  must  depend  upon  the  quantity  of  work  to  be  done  and  the  nmnbei 
'  of  persons  employed  in  ironing. 

6413.  Tki  mangle  is  a  necessary  article  among  the  furniture  of  the  launJry. 

6414.  The  common  mangle  consists  of  a  large  Square  box  loaded  with  heavy  weighli, 
usually  stoues,  which  is  moved  backward  and  forward  upon  wooden  rollers  i^aced  m  a 
level,  strong  table ;  and  round  these  rollers  the  various  articles  to  be  smoothed  are 
wound,  Tbe  motion  of  the  box  is  accomplished  by  means  of  straps  fixed  to  c«ch  end, 
and  passed  over  an  upper  roUer  carried  round  by  a  winch.  By  this  machine  the  ma>- 
gling  is  done  sufficiently  well ;  but  Iho  labour  of  working  it  -^  excessive,  not  only  oa 
account  of  the  strength  required  to  move  it,  but  from  the  continual  reversing  of  tkc 
motion  ;  for  scarcely  has  it  been  got  into  motion  by  great  exertion  than  it  becomr* 
necessary  to  turn  it  back  again,  and  thus  power  is  wasted  in  constantly  having  tbo  lii 
ui«r(ta  of  the  heavy  box  to  overcome.  Its  clieapness  (the  price  being  from  X5  to  i8) 
causes  it  to  be  most  in  use  among  the  poorer  laundresses. 

6416.  Variout  paltittt  ham  ban  taken  imI  for  improved  maagla  ;  one  of  the  best  ia  Ba- 
ker's mangle,  in  which  the  operator  beeps  always  turning  the  winch  the  same  way, 
and  yet  the  box  moves  backward  and  forward  as  usual.  A  fly-wheel  is  lihevrise  added 
to  equalize  the  motion.     This  mangle  usually  costs  from  £12  to  £18. 

Another  limpte  mangle  consists  of  two  cylinders  placed  near  each  other,  aa  in  the 
wringing  machine,  but  with  more  pressure  ;  round  these  the  clothes  are  wound.  Snd 
'' "angle  may  be  made  to  take  up  very  little  room.  Although  the  operaiioii  of  Ito 
tnangle  has  several  advantages,  aa  deapatch  and  preserving  the  wtattenesa  of  th»  *'&'' 
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(Kmemi  yet,  if  not  yery  oarefuUy  muaged,  it  may  be  very  iftjurions  to  the  texture  of  the 
loloth  submitted  to  its  ^eeeore,  partioiUarly  ia  articles. where  folds  are  necessary;  the 
<ereases  thus  produoed  are  yery  unseemly,  but  in  the  best  table-cloths  these  .are  taken 
out  afterward  by  inming.  When  tbere  are  buttons,  or  hooks  and  eyes,  in  the  parts  of 
^ress,  they  are  often  bioken  bylhe  maufle,  which  can  scarcely  be  prevented  by  any 
care ;  such  thiogs  bad  better  be  ironed,  or  have  the  buttons  taken  off.  Linen  requires 
to  be  longer  in  the  mangle  than  calico ;  and  some  things  that  demand  a  very  high 
^oss  should  jomain  in  thejnangle  all  night 


^.833. 


CHAPTER  IX, 

.WASniHG<  BT  MAOWUBS. 

6416.  Jlfany  aUemfta  hwe  heen.rmde  to  ks^gn  the  labour  of  vuhing'  by  ike  use  oj  ma- 
chinery ;  and  although  it  does  not  appear  that  any  method  lias  yet  been  invented  so 
simple  and  effectual  as  ,to  do  away  entirely  with  the  manual  labour  in  the  ordinary 
method,  yet,  as  machine- washing  has.sucoeeded  to  a  certain  degree,  and  been  found 
useful  on  some  occasions,  particularly  in  manufaotories,  hospitals,  .^.,  it  deserves 
consideration.  One  of  the  advantages  of  this  method  is,  that  hotter  water  can  be  em- 
ployed than  in  the  common  way  ;  and,  likewise,  that  alkaline  lyes  may  be  used  stronger 
than  the  hand  can  bear.  Steam  may  also  be  combined  with  It ;  all  of  which  has  the 
effect  of  60  loosening  the  dirt  that  very  little  hand  labour  afteiwajrd  is  sufficient. 

6417.  A  vfoshing-mackine  toas  construcUd  by  Mr,  WiUiamS^mttf.be'Mg  a  modification 
of  the  common  washing- wheel  used  by  manufacturers,  which  was  used  in  the  Derby- 
shire Infirmary  and  other  establishments,  and  is  said  to  have  answered  completely,  at 
least  for  the  puiposes  to  which  it  was  applied,  thjiff.  633,  is  a  wnteivtight  cistern,  in 
which  a  hollow  cylinder,  b,  ia  made  to  revolve  by  means 
of  a  winch.  This  cylinder  is  divided  into  four  .parts,  in- 
ternally, by  partitions,  and  a  portion  of  the  end  of  the  cyl- 
inder is  represented  as  removed  to  show  the  inside ;  these 
partitions,  as  well  as  the  cylinder  itself^  are  pecforated  by 
numerous  holes ;  and  there  are  larger  apertures  with  doors, 
c,  through  which  the  clothes. are  introduced  into  the  divis- 
ions of  the  cylinder.  The  linen  is  weH  wetted  and  soaped, 
or  dipped  into  a  soapy  liquor,  or  an  alkaUae  iye,  the  night 
oefore  washiag.  Before  the  .operation,  oomoiences,,  as 
much  water,  nearly  boiling*  is  put  into  the  .cistern  as  will 
rise  tc  the  height  of  four, or  five  inches  within  the  cylinder. 
The  CiOthes  are  then  introduced  into  the  cylinder,  and  the 
latter  is  turned  round  by  the  winch.  It  is  necessary  to 
regulate  the  velocity  of  the  motion  very  exactly ;  for,  if 
this  be  too  quick,  the  clothes  will  apply  themselves  close 
to  the  sides  of  the  cylinder  from  the  centrifugal  force,  and 
if  the  motion  is  too  slow,  ibey  slide  down  the  sides,  in  eiUier  of  which  cases  little  ef- 
fect is  produced.  The  velocity  should  be  such  that  the  linen  may  be  heard  to  fall  from 
one  side  to  the  other  every  tune  it  is  raised  put  of  the  water.  This  discharges  most 
of  the  water  from  it,  and  it  becomes  filled  with  a  fresh  portion  every  time  it  dips  into 
the  water  below.  The  quantity.of soap  employed  should  be  such  that  a  strong  lather 
is  produced ;  andif  enough. has  not  been  robbed  in  the  linen,  some  more  must  be  added 
by  cutting  thin  slices,  or  some  soapy  mixture  may  be  used.  The  process  of  washing 
one  change  of  linen  may  require  half  an  hour ;  and,  to  keep  the  water  hot,  a  pipe  may 
convey  steam  into  the  cistern.  A  cover,  ^,ihung  on  hinges,  is  made  to  shut  down  over 
the  cylinder  when  it  is  revolving.  The  edge  of  the  cover  fits  into  a  groove  which  goes 
round  the  top  of  the  boiler,  and  which,  being  fiUed  with  water,  prevents  the  escape  of 
the  steam.  When  this  operation  is  completed,  a  little  hand  washing  may  be  found 
necessary ;  and,  finally,  the  clothes  must  be  rinsed  and  boiled  as  usual.  Previously 
to  rinsing,  when  the  clothes  are  taken  out  of  the  machine,  they  may  be  laid  upon  a 
tray  with  holes  placed  over  some  vessel,  which  shaO  receive  the  soapy  water  that 
drains  from  them,  and  which  may  be  used  again  in  the  machine  until  it  is  too  foul.  It 
may  be  observed  that,  in  cases  where  a  strong  alkaline  lye  is  required,  peaiiash  may 
be  used  as  more  economical  than  soda,  although  the  latter  answers,  very  well.  An 
alkaline  lye  may  be  prepared  from  common  .potash  thus :  dissolve  it  iaits.  own  weight 
of  water,  stir  it  frequently,  and  then  let  it  stand. for.  half  an. hour  to  settle ;  pour  off  the 
clear  liquor  fer  use ;  it  .will  contain  all  the  alkali,  the  ^edimont. being  impurities. 

6418.  For  M>m«coflif}i«/»^WtPi»£tf,  and  wl&ere,  articles,  are  very  dirty,  the  alkali  may  be 
made  caustic  in  the  following  manner,  by  the  addition  of. lime;  but  this  roust  be  used 
with  great  caution,  otherwise,  as  has  been. already  stated,  it  willjcozroile  and  destroy 
Che  texture  of  the  linen.  Put  common  pearlash  m  a  stone  jax  with  five  or  six  times  its 
weight  of  water;  let  it  stand  till  it  is  quite  dissolved,  and  add  as  much  weight  of  fimb 
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■lacked  lime  M  that  of  tbe  peulasb ;  stir  this  mixture  tteqaeatly  far  Bereral  days,  Md 
let  il  stand  to  settle ;  then  pour  off  the  clear  Itqaor,  and  keep  it  for  nee  in  s  etODc  bou 
tie  well  corked.  A  small  quatittt7  of  this  canstic  Bohitiini  will  be  more  effbctire  tbia 
BMp  for  partictitaT  pnrposea  ;  snd  it  is  to  be  obcerred  that  alkali  ma;  be  emjioj^ 
without  danger  to  some  articles  that  woald  be  too  ttroig  for  the  washerwomBs's  haods. 
6419.  AnotluT  vMtUng-jnaclmtt  ivfficii*ili/  timpli  is  represented  in  the  wood-cnt  opfW- 
nr.  m-  site.    B.fig.  833,  is  a  box  to  hold  the  clothes  and  the 

water,  witb  alkali  or  soap,  in  which  w  a  frame,  mores. 
hie  backward  and  forward  on  the  centres  i  aod  c,  bj 
means  of  the  handles  d  and  a.  The  lower  part  of  thi^ 
frame  conaists  of  a  series  of  wooden  bars  to  agitate  oi 
a  beat  the  linen  untJ  the  dirt  is  removed. 

MSO.  Ti^  CoUy,  Jig.  634,  is  B  Qseful  implement  toe 
waahing  auch  dothes  as  are  rerjr  dir^,  p.    g^ 

and  is  used  in  many  lanodries.     It  is  in  ^^ 

form  somewhat  like  a  small  chnrn,  and 
strong  hooped.  Two  uprights  and  a 
cross-piece  sopport  a  shaft  with  a  cross-haadle ;  on  the  lower  end  of 
the  shaft,  and  inside  the  veaael,  there  is  a  circle  of  wood  containing 
three  or  four  strong  projecting  pegs.  When  the  clothes  dipped  in  lye 
have  been  pnt  into  this  vessel,  with  water,  the  abaft  is  turned  round 
sharply  by  the  handle,  and  b;  tbe  dashing  them  aboat  they  are  nffl- 
eiently  cleaned  without  the  usual  manual  labonr. 

MSt.  Stachiiui  for  tcrijiging  the  elothet  after  washing  and  boiling 
have  also  been  coutrired ;  and  it  is  observed  that  the  ordinary  process 
of  wringing  by  hand  is  pecnliaiiy  destructive  to  wearing  appar^,  espe- 
cially auch  as  is  of  a  delicate  textoie.  One  construction  of  this  ap- 
paratus is  the  following :  the  linen  la  put  into  a  square  bag  of  strong 
sacking,  kept  open  by  wooden  hol^ ;  this  b^  is  ^t  into  a  atronjg  box,  wniCB  «peii3  ai 
one  side  to  admit  the  bag,  and  then  is  closed  firmly.  The  interior  surface  of  tbe  box 
is  grooved  to  let  the  water  out  when  pressed.  A  cover  that  fits  the  inside  Mftbe  box 
is  put  in  over  the  bag,  and  a  strong  pressure  is  applied  by  a  lever  to  the  oorer,  or  by  a 
rack  and  pinion.  The  pressing  down  the  cover  forces  the  water  oot  of  tbe  dothea, 
which  thus  receives  less  icOury  than  by  the  usual  twisting. 

Another  wringiag-machiae  is  represented  as  attached  to  the  wadiing-aiadiDe,  /ig. 
833.    /,  g  are  fluted  ndlers  for  the  clothes  to  go  between,  covered  with  sereral  foUs 


ed  by  a  winch  Thecylindera  are  eapaUe  of  being  placed  at  a  distince  from  each  otfaei 
auited  to  the  several  articles  )  bnt  tbe  contiTvance  fur  tliia, 
as  weU  as  the  upright  ataad  by  whidi  Vltej  ai«  aiqiponed. 
are  here  omitted. 

6422.  Awythtr  wringing  aaparsdu,  fig.  B36,  ia  described 
n  Loudon's  "  Cottage  AnAltectuie  "  as  usefiil  in  sEDaD 
families.  Tbe  article*  to  be  wnmg  are  taken  out  of  Ute 
wash-tub,  and  being  passed  over  the  pin  at  a,  Uie  two 
ends  are  put  through  the  bole  of  the  twister,  h,  whdi  is 
turned  round  by  the  spokes,  e.  The  water  drops  into  Ae 
trough,  i,  from  which  it  runs  off  ink)  a  tqb  or  other  ves- 
sel, through  tbe  tube  e.  When  small  artides  are  to  be 
wnmg,  tbey  are  put  into  a  eoarae  hempen  bag.  whk^  is 
then  treated  as  above  mentioned.  Tbia  a  '  ' 
IT  the  linen  more  than  common  wriaging. 


CHAPTER  X 


G423.  Waging  by  steam  has  met  with  little  eDcouragement  in  Gngiand ;  yet  it  bas 
been  practised  luaay  years  ago,  and  has  been  employed  with  great  aucceaa  in  Yraaat. 
It  was  first  tried  by  Chaptal,  a  celebrated  French  dtemist,  and  tbe  proceas  was  imprnved 
by  Cadet-de-Vaux  and  by  Curandeau,  and,  lastly,  by  M.  Bouigon  de  Layne.  Tbe  pttMna 
is  very  simple.  The  clothes  are  first  soaked  in  a  4ye  of  pota^,  and  then  hung  in  a 
large  vessel  kept  full  of  steam  by  a  pipe  conunanicattDg  with  a  boiler.  Tliis  vessd  to 
the  clothes  must  be  steam-tigbt ;  and,  on  a  small  aeale,  a  large  cask  will  answer.  After 
remaining  a  certain  time  in  the  steam,  generally  half  an  honr,  the  dirt  becomea  loMned, 
and  little  labour  in  a  aubaequent  washing  ia  aofflcient  to  detach  it  by  wasbing  with  nan. 
The  saving  of  fad  and  labour  is  thas  nry  great,  and  ttie  linea  ia  rendefi^  extremdr 
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il  is  Stated  ib  **  L'Echo  da  Monde  SaTaiU,"  June  7, 1837,  that  blankets  are  washed  by 
these  means  in  Paris  for  a  farthing  a  pair.  We  have  known  washing  by  steam  prac- 
tised in  a  tradesman's  family  in  London  with  perfect  success.  It  should  be  stated  that 
it  will  only  answer  for  white  articles,  for  the  action  of  the  steam  is  so  powerful  as  tc 
discharge  the  colour  of  dyed  things.  It  is  likewise  necessary  to  observe  that  the  linen 
should  be  suspended  in  the  steam  vessel  in  such  a  manner  that  it  shall  not  come  into 
contact  with  the  suds  that  drain  Irom  it,  which,  in  this  case,  would  produce  a  bad 
colour  difficult  to  wash  out  Also,  it  is  essential  that  no  iron  should  be  admitted  in  the 
apparatus,  lest  rust  should  come  in  contact  with  the  linen.  A  large  copper  tea-kettle 
wiU  produce  steam  enough  for  a  moderate  washing ;  and  to  fill  with  steam  the  vessel 
in  which  the  clothes  are  put,  it  is  necessary  to  leave  an  aperture  open,  at  first,  by  which 
the  conunon  air  may  be  driven  out  as  the  steam  enters,  and  which  should  be  shut  as 
soon  as  the  vessel  is  full  of  steam ;  for  it  is  to  be  observed  that  the  vessel  cannot  be 
filled  with  steam,  while,  at  the  same  time,  it  remains  full  of  air;  the  latter  must  be 
driven  out»  that  the  steam  may  occupy  its  place. 


CHAPTER  XI. 

HASKIMO    LINEN. 


9424.  The  marking  •f  Vixun  being  connected  with  the  business  of  the  laundress,  wq 
shall  introduce  the  aubject  in  this  place.  Marking  has  usually  been  practised  with  the 
aeedle,  and  still  must  be  for  blankets  and  woollen  articles,  but  Unen  and  cotton  can  be 
more  conveniently  noarked  with  an  ink  that  is  indelible  by  the  ordinary  processes  of 
washing;  observing,  however,  that  this  will  be  discharged  wherever  the  bleaching 
liquid  is  used. 

M25.  TAe  hut  marJang  ink  ia  made  in  ihe/oUaieing  manner,  which  it  is  useful  to  know, 
as  in  some  places  it  cannot  be  purchased  or  depended  upon.  Get  one  drachm  of  lunar 
caustic  <fused  nitrate  of  silver),  which  every  surgeon  keeps ;  dissolve  it  in  less  than 
half  an  ounce  of  pure  water  (distilled  or  rain  is  best),  having  put  into  it  a  drop  or  two 
of  nitric  acid ;  but  this  is  not  essentiaL  This  fonns  the  ink ;  but  as  it  is  yet  colourless, 
the  writing  done  with  it  would  not  be  visible,  and  it  would  be  too  thin.  To  give  it  a 
little  colour,  add  to  it  a  little  indigo,  or  even  a  drop  of  common  ink ;  and  to  give  a  little 
thickness,  add  a  very  little  gum,  which  by  itself  will  give  a  greenish  colour.  To  pre- 
pare the  linen  to  be  written  upon,  dissolve  an  ounce  of  salt  tartar  (sub-carbonate  of 
potash,  the  common  potash  used  for  washing)  in  an  ounce  and  a  half  of  water.  Wet 
the  linen  with  this  preparation,  and  let  the  place  dry  completely :  when  the  part  ia  dry, 
rub  it  with  something  hard  to  snoothe  the  surface,  and  write  with  the  ink  prepared  as 
abov^.  The  writing  will  be  indelible.  Any  one  may  easily  make  this  ink ;  but  it  must 
be  ebserved  that  lunar  caustic  will  buxai  the  skin  i  handled ;  it  should,  therefore,  be 
liiled  by  a  pair  of  pincers  or  scissors.  The  ink  also  makes  a'  black  stain  npon  the  dun, 
which  no  washing  will  remove  4  it  must,  therefore,  be  used  with  neatness  and  care. 
If  the  ink  is  too  pale,  there  ia  not  lunar  caustic  enough  in  it ;  if  there  is  too  much,  the 
ink  win  he  apt  to  run  or  blot.  Should  it  not  be  possible  to  obtain  lunar  caustic,  the 
deficiency  may  be  supplied  by  dissolving  a  bit  of  silver,  as  a  small  coin,  in  some  aqua- 
fortis ;  the  solution  is  nitrate  of  silver,  nearly  the  same  as  lunar  caustic,  and  will  an- 
swer for  marking  ink  with  the  addition  of  a  little  gum  and  colour.  The  vial  containing 
the  ink  should  be  kept  from  the  light  by  wrapping  paper  round  it,  or  keeping  it  in  a  case. 

A  marking  ink  i*  now  sold  that  requires  no  liquid  as  a  preparation  before  writing  with 
it.  It  is  said  to  be  indelible,  but  not  being  quite  certain  as  to  this  fact,  we  cannot  at 
present  safely  recommend  it. 

6426.  An  indeUbU  ink  for  printing  on  linen  with  lypta  may  be  made  thus  :  Dissolve 
some  asphaltum  in  four  tunes  the  weight  of  oil  of  turpentine ;  add  some  lampblack  or 
fine  black-lead  powder,  so  as  to  make  an  ink  of  a  proper  consistence  to  print  with  types. 
Or,  take  the  black  residuum  after  making  oxygen  gas  by  nuinganese  and  sulphuric  acid ; 
mix  it  with  water,  and  filter  it ;  mix  the  paste  left  on  the  filter  with  a  little  dissolved 
gum  tEagacanth.  The  cloth  to  be  marked  with  must  first  be  wetted  with  a  solution  o^ 
potash  or  soda,  in  the  proportion  often  parts  water. 


CHAPTER  XII. 

SCOURING,  BBIIOVINO  STAINS,  ETC. 

6427.  In  England  Mcourvng  comprehends  such  processes  for  cleaning  silks,  clothe, 
wooUeot,  Uce,  and  other  articles  as  do  not  come  within  the  province  of  the  laundress. 
The  mode  of  proceeding  is  more  varied  and  difficult  than  that  of  ordinary  washing ; 
henoe  the  scourer  has  become  a  distinct  trade.  Those  who  pracUse  it  possess  a  good 
deal  of  knowledge  which  is  not  usually  attained  completely  in  domestic  economy ;  and 
Tarions  artictea  of  drasa  and  furniture  cannot  be  cleaned  properly  at  home,  they 
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are  sent  to  the  scourer,  wiio  has  not  only  more  skiU,  biit  greater  oonrenieiices  tor  !■ 
basinoss.  Nevertheless,  as  scouring  is  expensire,  a  good  deal  of  what  is  not  -verj  ih^ 
ficttlt  may  be  easfly  practised  with  a  little  attention;  We^stkiH  in  tlus  oectioa  treat  of 
scouring,  properly  so  called,  where  the  whole  of  the  doth  is'to  bie  dcaned,:  amd  Un- 
wise of  the  taking  out  of  spots  and  stains. 

6428.  General  PrineiyUs. — Previously  to  the  invention  of  soap,  whkdi  aflbrds  as  aa 
easy  a  mode  of  cleaning  woven  fabrics,  various  other  materials  were  used.  The  R^ 
mans  made  use  of  certain  plants  and  of  argillaceous  earths ;  ashes,  gall,  soda,  and  one 
were  likewise  employed ;  and  the  Persians  made  use  of  boles  and  mariy  earths.  iSk 
these  materials  have  still  a  convenience,  and  are  used  in  particular  cases  of  aeomin, 
which  is,  in  fact,  a  variety  of  washing. 

6429.  With  respect  to  taking  out  spots  and  stains,  regard  must  be  Imd  loathe  nalai* 
of  the  cloth  that 'is  stained,  and  also  to  that  of  the  matter  which  prodnced  the  sfiot, 
since  it  is  desirable  to  remove  the  stain  without  afiecting  the  origin^  colour  The 
most  usual  substances  that  produce  stains  in  clothes  or'fumitvre  are,.  1.  Fatly  schstaa- 
ces,  as  oil,  grease,  wax,  dtc. ;  2.  Resinous  matteia ;  3.  Vegetable  and  animal  joioes, 
as  wine,  fruit,  dec. ;  4.  Iron,  ink,  die. 

To  remove  any  of  these  matters,  we  must  find  some  subetanoe  capable  of  diasolTiog 
them  without  injuring  the  doth.  Fat»  oils,  and  grease  are  dissolved  by  etker,  esseflual 
oil  of  turpentine,  soap,  ox-gall,  and  solution  of  alkali ;  or  they  may  be  absorbed  by  Uol- 
ting  paper,  chalk,  foliers'  earth,  &c.  The  choice  of  these  will  depend  upon  the  natm 
of  Uie  cloth  that  is  stained.  Soap,  or  alkali,  for  instance,  wiH  remove  grease  with  esn, 
but  they  will  also  destroy  the  colours  of  many  dyed  stufl^. 

When  atairu  art  oeetuimed  by  acids y  aikalieSy  or  any  liquids  contaiais^  UMese^the  cateoi 
of  the  stuff  is  acted  upon  and  changed.  The  colour  may  sometimes  be  restored  bf  the 
application  of  something  that  would  have  a  neutralizing  effect ;  for  an  acid,  an  alkali,  aad 
for  an  alkali,  an  acid ;  but  this  can  happen  only  in  case  of  the  acid  or  alkali  having  beea 
very  weak.  The  fixed  alkalies  can  unite  with  oily  substances,  and»  by  oonveitii^  theai 
into  soap,  render  them  soluble  and  easily  washed  out,  but  it  esercises  a  powerihl  ae* 
tion  upon  wool  or  silk,  so  that  it  cannot  be  used  on  them,  particularly  the  latter,  exc<*pt 
with  the  greatest  care.  The  volatile  alkali,  ammonia,  has  nsl  the  same  iseoBreiseaoe 
as  the  fixed  alkidies.  When  the  oil,  or  grease,  in  a  spot  has  been  converted  into  soap 
by  the  api^cation  of  an  alkali,  this  newly>formed  soap  may  be  dissolved  by  spirit  of 
wine.  The  absorbent  earths,  such  as  chalk,  fullers*  earth,  and  French  chalk;  wbiek 
contains  much  magnesia,  are  employed  to  remove  grease,  where  an  aJkaii  would  be 
dangerons.  Ox-gafi  dissolves  the  grease  without  injuring  the  stid^  or  afltetiog  the 
colours  generally.  To  produce  the  desired  effect  better^  sevetrai  of  these  substances 
are  sometimes  mixed  together  to  form  a  material  for  removing  spots ;  as>foT  instaaee» 
soap,  gall,  and  absorbent  earth,  and  are  caHed  scouring  ixUls.  Sulphnrie  ether  is  a  pow> 
erful  solvent  for  oils  and  resins,  and  does  not  attack  the  colours,  but  it  is  so  volatile, 
that  it  leaves  wl^t  it  has  dissolved  too  soon.  The  essential  oil  of  tuipentiae  is,  in  gen- 
eral, the  most  convenient  agent  for  combining  with  and  disselviag  oil  or  grease,  wax 
and  resins,  while,  at  the  same  time,  it  does  not  aflbct  the  stu^  nor  the  coleuis ;  wui  toe 
disagreeable  smell  it  leaves  may  be  overcome  by  another  essence  more  agreeabta. 
Some  fat  stdratances,  and  pitch,  maybe  removed  by  blotting  paper,,  and  a  hoi  iron  to  ab- 
sorb them.    Particular  receipts  will  be  given  for  each  of  these  cases. 

6430.  White  silk  or  satin  may  be  cleaned  thus :  Dissolve  some  of  the  best  cord  soap 
in  boiling  water,  and,  when  the  solution  is  as  hot  as  the  hand  can  b^r,  pasa  the  aiik 
through  it  thoroughly,  handlmg  it  gently,  not  to  injure  the  texttve.  If  tbere  are  anj 
spots,  these  may  be  rubbed  carefully  till  they  disappear.  The  artiele  must  then  be  iiB»- 
ed  in  lukewarm  water,  and  dried  by  stretching  it  out  with  pins.  If  satin,  the  ^kmsf 
or  bright  side  must  be  weU  brushed  with  a  clean  clothes-brush,  the  way  of  the  nap,  t3 
it  shines ;  it  may  then  be  calendered  ;  or  it  may  be  finished  by  dipping  %s&li  spongsis 
a  little  isinglass  dissolved  in  boiling  water,  and  rubbing  the  wrong  side  of  the  aalia, 
which  must  then  be  again  pinned  out,  and  again  brushed  and  dried.  FbdH  silks  do  ail 
require  brushing. 

If  the  satin  is  not  much  soiled,  the  brightness  may  be  restored  by  strewing  on  it  sevs 
French  chalk  in  powder,  and  then  brushing  it  off  with  a  hard  brash ;  ifonee  is  not  si^ 
ficient,  the  process  may  be  repeated.  When  the  silk  is  large,  it  may  be  laid  smood 
upon  a  board,  and  a  little  soap  spread  upon  the  dirtieat  parts ;  then,  having  made  s 
lather  with  fine  white  soap,  this  may  be  passed  over  the  sUk  on  pne  side  ^with  a  brosb, 
and  then  upon  the  other  side.  It  must  then  be  put  into  hot  water,  and  afterward  rins- 
ed in  cold  water ;  it  must  next  be  dried  and  smoothed  on  the  right  side  ^vith  an  iroa 
not  too  hot,  or  calendered. 

If  the  white  silks  are  flowered,  the  best  method  is  to  deaa  them  by  sifting  sa  thcB 
some  crumbs  of  stale  bread,  which  must  be  rubbed  oa  with  the  handa,  aad  thea 
thoroughly  shaken  and  brushed  off  If  a  very  little  powder  blue  be  mixed  with  ite 
^!2*i?'  It  will  be  advnntageous  for  some  shades  of  wMte. 

S4*3i .  Black  silk  is  best  eUaned  by  some  ox-gall  pat  iato  boilliig  waisr.    Ttoatt  mm 
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be  laid  out  smooth  on  a  table,  and  have  both  sides  sponged  with  the  gall  liquor ;  it  mw 
then  be  rinsed  out  well  in  clean  water.  A  little  gum  Arabic,  or  glue,  must  be  dissolved 
in  water,  andpaased  over  the  wrong  side  of  the  si)k.  with  a  sponge,  when- the  siUf  may 
be  stretched  out  with  pins  and  dried.  In  manj  caaes.it  is  necessaiy  tp  unpick,  the 
seams  of  articles  of  dress,  in  order  to  lay  each  piece  flat  upon  the.  table, 

Gall  is  &  fluid  in  ai  animalt  likewise  termed  bile,  and  is  chiefly  collected  into  a  re- 
ceptacle named  the  gall-bladder,  from  which  it  is  procured.  It  is  a  liquid  of  a  yellow- 
ish-green colour*  about  the  consistence  of  thia  oil^  and  extremely  bitter.  It  bontains  a 
good  deal  of  soda ;  hence  its  use  in  removing  grease  from  clothes,  &c.  When  agitated 
with  water,  it  froths  like  soap  and  water ;  when  fresh,  its  smell  is  somewhat  like  musk, 
but  it  Tory  soon  putrefies  and  becomes  ofieasiTe. 

6432.  CoUmred  *ilk$  require  a  diflferent  treatment,  on  account  of  the  risk  of  dischar- 
ging the  colours.  For  common  colours,  the  silk  may  be  immersed  and  rubbed  gently  in 
a  solution  of  soap,  as  described  above,  and  afterward  rinsed  in  lukewarm  water,  taldng 
care  to  be  expeditious,  lest  remaining  too  long  in  the  soap  should  affect  the  colours. 
More  effectually  to  prevent  this  accioent,  the  silk  should  afterward  be  immediately  dip> 
ped  in  water  sUght^y  acidulated  with  oil  of  vitriol,  if  the  colours  are  bright  yellow, 
crimson,  maroon,  or  scarlet ;  orange,  fawn,  or  brown,  of  any  shades,  do  not  require 
such  precaution.  Bright  scarlet  requires  to  be  dipped  in  water  containing  a  few  drops 
of  a  solution  of  muriate  of  tin.  In  cleaning  silks  of  various  colours,  the  water  shoidd 
be  barely  hot  enough  to  extract  the  dirt,  and  it  is  better  to  give  them  a  second  and  a 
third  liquor  than  to  use  the  water  too  hot.  It  should  be  observed  that,  without  consid- 
erable skill,  tho  colours  of  silks  are  liable  tp  be  discharged  i  and,  upon  the  whole,  it  is 
safest  to  give  these  to  a  professed  scourer. 

*  6433.  WkUt  Uc€  viiU  are  cleaned  by  boiling  them  fer  a  quarter  of  an  hour  in  a  solu- 
tion of  white  soap.    They  must  then  be  gently  squeezed  tUl  clean>  and  rinsed  in  warm 
water,  and  afterward  in  cold  water,  containing  a  drop  or  two  of  liquid  blue.    The  veil 
must  be  starched  and  cleared  by  clapping  it  between  the  l^md*,  a^  t^en  dried  on  a, 
frame,  or  by  pinning  out. 

6434.  Black  lace  veils,  are  cleaned  by  passing  them  througjt^  some  warm  water  with 
t)ullock's  gall,  and  then  rinsing  in  cold  water.  They  are  atijOeiied  by  dipping; them  into 
water  that  has  a  little  gum  or  glue  dissolved  in  it,  clapped  between  the  hands,  aoddri^d 
as  the  last. 

6435.  Point  lace,  if  it  be  not  very  much  soiled,  may  be  cleaned  by  fixing.it  in  a.  tent 
(rinne  and  rubbing  it  gently  with  crumbs  of  bread,  afterward  dusting  out  the  crumbs. 
If  it  is  necessary  to  wash  it,  fix  it  in  the  tent  frame,  make  a  warm  lather  of  Castile 
soap,  and  dipping  a  soft  brush  in  this,  rub  the  whole  gently.  Afterward  throw  over  it 
some  clean  water  in  which  a  little  alum  is  dissolved.  The  wrong  side  is  then  to  be  gone 
over  with  some  fine  thin  starch,  and  when  dry,  the  same  side  n^iist  be  ironed.  It  is  to 
be  finished  by  opening  it  with  a  bodkin,  or  otherwise  it  may  be  cleaned  as  directed  un- 
der "  Washing." 

6436.  Cashmere  shawls  and  Merinoes  may  be  cleaned  by  passing  them  through  cold 
water,  having  in  it  some  solution  of  soap  in  spirits  of  wine  and  purified  ox-gaU,  and 
tlien  through  alum- water.    They  may  be  stretched  and  starched  as  the  lace. 

6437.  To  clean  Silk  5<oci»i^«.— Wash  the  stockings  in  lukewarm  water  with  white 
soap,  to  get  out  the  rough  dirt ;  then  boil  them  with  soap  and  water  for  ten  minutes, 
rinse  them  in  clean  water,  and  wash  them  again  with  fine  soap,  if  necessary ;  if  required 
to  have  a  blue  cast,  put  into  the  last  water  a  little  stone  blue  in  a  fiannel  bag,  taking 
care  not  to  give  the  stockings  too  strong  a.  tinge  of  colour ;  if  reqiiired  to  be  of  a  flesh 
colour,  a  little  rose  pink  will  do.  Dry  them,  and,  to  smooth  tl^eoii  put  them  on  wooden 
legs,  two  at  a  time,  one  over  the  other,  observing  that  tbe  outaldcys  are  face  to  face; 
then  polish  them  with  a  glass,  or  send  them  to  be  calendered.or  mangled. 

6438.  To  seour  Woo^.— Wool  in  its  natural  state  is  covered  with  a  kmd  of  grease  call- 
ed the  yolk,  which,  as  it  in  found  to  preserve  it  from  insects  or  moths,  is  no(  removed 
by  scouring  till  it  is  to  be  dyed  or  spun.  The  process  for  scouring,  wool  is  this :  the 
wool  is  put  for  about  a  quarter  of  an  hour  into  a  kettle  of  M^ater,  to  which  some  soap 
or  alkali,  or,  what  i»  better,  about  a  fourth  of  stale  urine,  has  been  added.  It  is  then 
heated  to  140'',  occasionally  stirred,  and,  being  taken  out,  is  allowed  to  drain.  It  is 
next  put  into  a  basket  and  exposed  to  a  stream  of  running  water,  and  moved  about  till 
the  grease  is  so  completely  separated  that  it  no  longer  renders  the  water  turbid.  If  the 
wool  is  intended  for  dyeing,  this  prooese  must  be  very  carefully  performed.  The  mode 
in  which  the  urine  acts  in  scouring  is  explained  thus :  urine,  left  to  itself  for  a  few  days, 
is  found  to  contain  a  portion  of  the  volatile  alkali,  or  ammonia ;  thin  combines  with  the 
oil  in  the  wool,  and  forms  a  soap,  which,  bemg  sohible  in  water,  is  dissolved  and  car- 
ried off.  When  wool  is  required  to  be  perfectly  white  for  dyeing,  it  is  sulphurized ;  and 
the  harsh  feel  given  by  this  is  removed  by  washing  with  soap. 

6439.  The  scouring  of  UankeU  being  heavy  work,  the  instrumentcalled  ndotfy,  or  maid^ 
is  sometimes  employed  to  lessen  the  manual  labour  in  beating  and  wringing  them  (see 
IMT.  834).    lu  use  is  to  beat  the  blankets,  oomiteipanes,  and  such  heavy  articles,  in  the 
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tab  with  water  and  soap  to  clean  them.  To  prepare  the  water  for  sootning,  est  a 
pound  of  mottled  or  of  yellow  soap  into  thin  slices,  and  dissolve  it  in  a  gallon  of  boiling 
water,  adding  an  ounce  of  pearlash  or  of  soda.  When  the  soap  is  quite  dissolved,  mix 
the  solution  with  a  quantity  of  cold  water,  to  make  it  oidj  so  hot  that  the  hand  can  bear 
it.  Put  this  with  the  blanket  into  the  scouring  tub,  which  must  have  a  very  strong  or 
double  bottom,  and  beat  it  with  the  doll,  turning  it  frequently.  After  it  is  tiioraaghly 
cleaned,  the  next  operation  is  to  wring  out  the  soap  and  water.  This  being  difficutt  t» 
do  by  the  hands  alone,  may  be  assisted  by  hanging  up  the  blanket  till  the  two  ends  meet, 
and,  fixing  this  to  a  hook  in  the  wall,  pass  a  short  thick  stick  through  the  Md ;  fay  meaas 
of  this  the  blanket  can  be  twisted  and  wrung  out  very  hard. 

In  London,  blankets  are  usually  sent  to  the  scourers,  few  town  houses  having  suffi- 
cient convenience  for  this  business  to  be  performed  at  home.  But  laundresses  some- 
times undertake  them. 

6440.  A  counterpane  may  be  scoured  in  the  satne  manner.  If  the  ocdour  is  bad,  it  wiS 
be  necessary  to  boil  it  in  a  copper,  and  in  beating  it  with  the  dolly  to  add  a  little  Zi^akf 
blue. 

6441 .  Blaekf  blue,  and  hrevm  woUen  cloths  require  a  different  process.  The  greasj  spots 
must  first  be  plastered  over  with  a  paste  made  with  fullers'  earth  and  boiling  water, 
and  these  places  must  be  dried  by  the  fire  or  the  sun.  A  little  ox-gall  most  now  be  mix- 
ed with  stale  urine,  adding  a  little  boiling  water,  still  taking  care  not  to  reduce  tbe 
strength  too  much.  Dip  a  hud  brush  in  this,  and  brush  well  the  spots  which  had  the 
fdlers*  earth,  and  any  other  places  that  may  require  it.  Immerse  now  the  whole  ckAh 
in  cold  water,  wash  off  the  dirt,  and  hang  it  up  to  dry.  When  it  is  neaiiy  dry,  binsh 
the  nap  of  the  cloth  the  right  way,  and  to  bring  on  a  ^oss,  pour  a  very  little  olive  q:1 
in  the  hand,  and  passing  the  brush  over  it,  brush  the  cloth  over  carefiiDy  and  evenly. 

6442.  Cloth  ofaU  othar  colourSf  except  scarlet,  may  be  cleaned  by  mbbing  tbe  greasy 
spots  with  a  ball  of  yellow  soap,  and  when  this  is  nearly  dry,  brushing  off  the  soap  wiih 
warm  water.    If  once  is  not  found  sufficient,  the  process  may  be  repeated. 

6443.  Scarlet  cloth  requires  peculiar  care  in  scouring,  as  the  dye  is  liable  to  be  dis- 
charged. If  the  cloth  is  not  much  soiled,  it  may  be  cleaned  fay  washing  it  in  bran  wa- 
ter, made  by  pouring  boiling  water  on  bran  placed  on  a  hair  sieve,  add^g  to  the  liquor 
a  little  white  tartar ;  the  process  may  be  repeated,  if  necessary.  If  the  colour  begins  to 
discharge,  a  drop  or  two  of  the  solution  of  muriate  of  tin  must  be  added  to  a  second 
liquor  of  the  same  kind,  and  the  cloth  be  kept  immersed  in  it  for  ten  minutes,  and  then 
be  wrung  out  and  dried.  If  the  scarlet  cloth  is  much  soiled,  the  worst  parts  must  be 
brushed  with  soap  dissolved  in  warm  water,  or  the  whole  must  be  dipped  in  strong  soap 
and  water,  and  nibbed  quickly ;  but  as  soon  as  the  colour  begins  to  gire,  it  must  be  re- 
moved and  rinsed  out  in  warm  water  into  which  some  muriate  of  tin  has  been  put ;  af- 
ter remaining  in  this  for  ten  minutes,  it  should  be  dried  in  the  shade,  in  a  warm  room ; 
it  may  then  be  cold-pressed. 

6444.  In  London,  in  which  there  are  profased  aeourers,  window-curtains  of  nurrten  are 
generally  given  to  them  to  clean,  if  the  colour  is  not  too  faded.  They  usually  chargt 
about  sixpence  per  ]rard ;  if  watered,  about  two-pence  more. 

6445.  Carpets  and  hearth-rugs  may  be  cleaned  in  the  foUtnoing  manner  :  If  they  are  vei^ 
dirty,  they  are  perhaps  best  sent  to  the  scourers ;  but  if  not,  after  being  well  beaten 
they  are  to  be  laid  down,  and  all  the  spots  of  grease  removed  by  laying  on  them  a  hot 
paste  of  fullers*  earth,  and  next  day,  when  it  is  dry,  brushing  it  off.    The  whole  of  the 
carpet  must  now  be  rubbed  over,  a  piece  at  a  time,  with  a  fiannel  on  which  soap  has 
been  nibbed,  wetted  in  water  that  has  a  little  soda  dissolved  in  it,  and  as  soon  as  apart 
is  thus  cleaned,  the  soap  must  be  removed  by  another  clean  flannel,  and  plenty  of  dean 
warm  water.    Some  prefer  ox-gall  instead  of  soap,  or  mixed  with  tbe  soap,  as  ksa 
likely  to  injure  the  colours,  using  more  gall  with  the  water  where  the  spots  are  worst 
Lastly,  the  carpet  must  be  finished  by  rubbing  with  a  clean,  dry  flannel,  and  dried  thor- 
oughly by  setting  the  windows  open  to  remove  the  smell.    If  the  carpet  is  very  dirty, 
and  not  valuable,  it  may  be  scoured  as  a  blanket,  and  beaten  with  a  doll,  though  this  ■ 
apt  to  injure  some  colours.    Professed  scourers  have  a  large  scouring-board,  acrosi 
which  they  draw  the  carpet,  to  get  at  it  more  conveniently ;  and  they  rub  the  dirtiest 
parts  with  a  piece  of  soap  dipped  in  boiling  water. 

0446.  7^  fothwing  receipt  for  the  tame  furpoee  has  been  giren  in  the  "  Workwoman**  Guide  :**  I>i9Mb« 
•a  oojice  and  a  lialf  a  ainm  in  a  quart  of  warm  water ;  also  one  oonoe  and  a  half  of  fallen*  aartli  in 
qoart  of  warm  water;  put  a  little  of  each  into  a  bucket  fall  of  eoft  water,  adding  a  -nry  little  gmU,  wmI 
in  eome  oomnum  brown  loap.  Then  wash  a  small  piece  of  the  carpet  with  a  flannel  dipped  in  tbie 
aa  to  make  it  rather  wet ;  and,  to  ahow  the  ooloor.  brnah  it  orer  with  aoap,  which  mnat  be  w«]]  wnahrd  sC 
and  the  carpet  robbed  orer  with  a  coarae  cloth.  Then  waah  it  orer  with  aoap  and  water  in  which  cnIL  alnm, 
and  fnllere*  earth  are  mixed,  and  mb  it  aa  diy  ai  poasible  with  a  cloth.  Whan  the  whole  eaipet  Mwaebod 
over  in  this  manner,  piece  by  piece,  it  will  appear  as  fresh  and  bright  as  a  new  one.  The  qonatitiea  haia 
glTen  are  enough  for  a  large  carpet. 

Another  H^oy.— Boil  some  bran  in  water,  and  with  this  wash  the  carpet  with  n  iaimri  and 
fullers*  earth  for  the  wont  parts.   When  drjr,  the  carpet  must  be  well  beaten  to  get  oat  tike  foUMa* 
waahed  oyer  with  a  weak  solution  of  alum  to  brighten  the  eQk>ars. 

6447.  To  clean  coach^mngs  of  cloth,  or  coarse  cloth  of  any  kind,  dip  a  brash  in  warn 
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^all,  and  go  orer  the  greasy  parts ;  this  will  dissolTo  the  grease,  and  the  parts  may  he 
rmsed  in  cold  water.  Having  dried  the  cloth,  take  fine  sand  a  little  damped,  and  strew 
it  oTer ;  then  beat  the  sand  in  with  a  brush,  and  brush  it  off  again. 

6448.  Clothes  powder,  for  cleaning  cloth  or  cassimer  of  every  hnd,  is  useful  to  trayel- 
lers.  It  is  made  by  mixing  a  pound  and  a  half  of  pipe-clay,  an  ounce  of  starch,  and 
two  ounces  of  spirits  of  wine.  Each  article  should  be  powdered  separately  very  fine, 
and  the  whole  mixed  together,  adding  the  spirits,  a  few  drops  at  a  time,  and  breaking 
the  knots ;  pack  it,  when  made,  in  boxes  for  trsTelling.  An  ounce  of  white  pepper  add- 
ed will  keep  away  moths.  To  use  it,  sprinkle  a  small  quantity  of  the  powder  on  the 
olo^  and  rub  it  in  with  the  hand,  then  brush  the  powder  out  with  a  clothes-brush. 
Should  there  be  any  spots  of  grease,  put  a  little  of  the  powder  on  them  with  boiling 
water,  and  let  it  lay  on  till  dry,  then  brush  it  off. 

6449.  Of  printed  cottons,  some  will  bear  washing  in  the  ordinary  way  with  soap ;  oth- 
ers will  not,  without  the  colours  being  injured.  This  depends  upon  the  "processes  em- 
ployed in  the  printing.  When  they  are  washed,  it  is  recommended  to  add  twenty  drops 
of  oil  of  Titriol  to  the  gallon  of  water  in  which  they  are  dipped  after  rinsing,  to  preserre 
the  colours. 

6450.  ChinU  bed  and  windoio  furniture,  when  not  Tory  dirty,  may  be  safely  cleaned  in 
the  Oriental  manner,  by  using  rice  water.  Boil  two  ponnds  of  rice  in  a  gallon  and  a 
half  of  water ;  when  the  ric&is  soft,  rub  it  upon  the  chints  as  if  it  was  soap,  and  wash 
it  in  the  rice  water.  Then  strain  the  rice  from  the  water,  and  wash  again  till  the  chints 
is  quite  clean.  Rinse  the  cloth,  dry,  and  instead  of  ironing  it,  glaze  it  with  a  polishing 
stone,  or  have  it  calendered  or  mangled.  The  rice  water  serves  instead  of  starch.  If 
the  rods  or  grooves  of  the  chints  be  disturbed  by  this  washing,  twenty  drops  of  sulphu- 
ric acid  should  be  put  into  the  gallon  of  water  before  the  chints  is  wrung  out,  whieh 
must  be  done  very  gently.  It  is,  of  course,  necessary  to  take  all  chints  hangings  to 
pieces,  and  to  separate  the  fringe  bindings  and  linings,  before  they  are  washed.  The  li- 
nings may  require  to  be  re-dyed.  In  London,  chints  hangings  are  usually  sent  to  the 
dyer's. 

If  the  chints  is  very  dirty,  it  may  be  scoured  with  ox-gall  and  water,  which  will  not 
mjure  the  colours. 

6451.  A  wuthod  ofeUamng  tWUf  ttvffi^  moreens,  printed  eettons,  or  ckiiUs€»t  hjf  iheiue  of  potatoe$twHhovt 
iMJuriw  the  eolourt,  ii  deienbed  in  the  "  Trannctions  of  tke  Society  of  Aits  for  1805."  Grate  raw  potatooi, 
waahedand  peelod,  to  a  fina  palp ;  add  water  in  the  proportion  of  a  pinl  to  a  poand  of  potatoes ;  pasa  tat  liquid 
through  a  coarse  sieve  into  a  ressel,  where  it  is  to  remain  till  the  fine  white  starch  subsides  to  the  bottom. 
Poor  off  the  clear  mucilaginous  liquor,  which  is  to  be  used  for  cleaning.  To  perform  this  process,  spread  the 
article  to  be  cleaned  upon  n  table,  which  should  be  corered  with  n  linen  doth ;  dip  a  sponge  in  toe  potato 
liquor,  and  apply  it  till  the  dirt  is  remoied ;  then  wash  the  cloth  in  dean  water  saTeial  timea.  The  ooane 
pulp  which  does  not  pass  tha  sieve  will  do  to  clean  worsted  cuztains,  carpets,  or  other  coarse  furniture  ;  and 
the  white  starch  that  subsides  may  be  employed  for  starching,  or  instead  of  arrow-ioot.  Some  use  the  whole 
of  the  pulp  and  water  for  the  scouring ;  and  others  slice  tha  potatoes,  and  rub  them  on  the  stuff  as  if  it  was 
soap. 

6452.  To  remove  spots  of  Ch-ease  from  Woollen  Clotk^  Silk,  Cotton,  or  Linen, — If  the  arti* 
cles  will  bear  washing  this  will  remove  it,  particularly  if  the  spot  be  touched  with  a  lit- 
tle alkali ;  but  if  washing  cannot  be  employed,  the  following  methods  will  be  effectual 
Some  absorbing  substance  may  be  used,  as  fullers'  earth,  or  tobacco-pipe  day,  of  which 
the  first  is  the  best.  These  earths,  melted,  must  be  laid  upon  the  spots,  and  as  the 
water  evaporates  the  oil  will  be  absorbed,  and  leave  the  fibres  of  cloth ;  then,  when 
dry,  the  earth  may  be  brushed  out.  A  little  sulphuric  ether  may  sometimes  be  neces- 
sary  to  remove  the  stain  completely,  and  this,  again,  may  be  washed  out  with  spirits  ot 
wine ;  or  the  following  compositions,  wetted,  may  be  laid  on  the  cloth.  Take  an  ounce 
of  pipe  clay,  and  grind  it  with  twelve  drops  of  turpentine  and  twelve  of  spirits  of  wine. 
When  dry,  the  composition  must  be  rubbed  and  brushed  off,  when  the  stains  will  dis- 
appear. 

Another  Method.-^Rab  a  little  magnesia,  moistened,  on  the  spot.  When  dry,  brush  it 
off,  and  the  stain  will  have  disappeared. 

Grease  spots  in  doth  may  also  be  removed  by  using  soap  and  water  and  a  nail  brush, 
and  afterward  wiping  off  the  lather  with  a  wet  towel.  French  chalk  may  also  be  used 
for  the  same  purpose,  thus :  Cover  the  spots  with  scraped  French  chalk ;  place  these 
parts  on  a  water  plate  containing  boiling  water,  or  on  the  face  of  a  warm  iron.  This 
will  melt  the  grease,  and  the  French  chalk  will  absorb  it,  and  the  whole  may  then  be 
removed  by  brushing.  If  once  is  not  suflcient,  repeat  the  process ;  or  the  French 
chalk  may  be  mixed  with  lavender  water,  or  with  turpentine,  so  as  to  make  a  paste, 
which  is  to  be  put  upon  the  stain ;  over  this  lay  a  piece  of  blotting-paper,  and  run  it 
over  with  a  hot  iron :  then  brush  off  the  chalk. 

6453.  An  excellent  method  of  removing  spots  of  grease  from  silk  or  cotton  dresses  without 
hurting  the  colour  is  the  following :  Grate  raw  potatoes  into  water,  so  as  to  form  a 
palp ;  pass  the  liquid  through  a  sieve  into  another  vessel  of  water,  and  let  the  potato 
subside.  Pour  the  dear  liquor  from  the  top,  which  may  be  bottled  for  use.  Dip  a 
sponge  or  a  small  brush  in  this,  and  wet  the  spot  till  it  disappears ;  then  wash  it  la 
dean  water.    Be  v«ry  careful  not  to  wet  more  ttan  I  he  spot,  as  there  is  danger  of  dia- 
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chaining  the  colour.  Spinta  of  tnipentine  is,  pertiBpa,  the  saleet  thing  for  this 
apply  this  with  a  bit  of  sponge,  and  rub  it  with  a  clean  linen  rag ;  the  torpentine  wil 
dissolve  the  grease,  and  the  rag  will  abaorb  it.  A  little  essenee  of  lemoiM  wiH  ocmet 
the  smell  of  the  turpentioei. 

6464.  Scmtringr  dropst  \^ch  are  made  of  equal  qnantitiea  of  oil  of  tnipentiiie  and  es- 
senee of  lemon,  are  sold  for  taking  out  stains  and  grease  from  sift«  Tlw^  aie  rvbbed  on 
with  a  bit  of  flannel,  and  generallj  answer  perfectly  weU. 

6465.  ScQuringrhtJUffar  taking  tpoit  offfreasefnm  el&ih  cr  sUk^  axe  likewise  conveni- 
ent.   They  are  made  thus :  Take  pipe-day,  two  pounds ;  fullers'  earth  and  wtuaa^ 
eaeh  four  ounces ;  oz-gaU,  a  quarter  of  a  pint.    Powder  the  whde^  and  mix  the  gafl 
with  these,  stirring  and  bruising  themy  so  as  to  compose  a  sUflT  paste,  which  is  to  be 
made  into  the  form  of  rolls,  balls,  or  any  (Ahnr  ooBTenieat  shape.    To  use  them,  nb 
the  ball  over  the  soiled  part,  until  it  is  well  coTered ;  then  rub  it  briskly  between  the 
hands,  and  brush  out  the  dust  with  a  clothes^nrnsh :  if  once  is  not  enongh^  repeat  the 
operation  seyeral  times.    Any  part  that  ia  very  greasy  may  be  treated  by  acninig  a 
little  of  the  compoaition  and  putting  it  on  with  hot  water,  and  when  dry^bmafaiag  it  oS, 
If  required  to  be  quite  white,  the  fullers*  earth  may  be  omitted,  and  whiting  nsad  ia  its 
stead ;  they  do  not  injure  any  coloured  doth;  or  they  may  be  made  by  mixitte  eig^t 
onnees  of  white  soap^  an  ounce  of  oil  of  turpentine^  two  ounces  of  oK-g^  one  mtaa 
of  lemon-juice,  and  eight  onnoes  of  starch  powder.  • 

6466.  RolU  may  aUo  be  nmdefor  removing  greate  from  sHk  as  foUowa :  Mix  an  ooace 
of  pounded  French  chalk  with  five  ounces  of  pipe  day,  and  add  to  this  two  onnoes  of 
spirits  of  wine.  Form  this  paste  into  rolls  of  the  sins  of  <me's  finger.  When  dry,  tbej 
may  be  applied  to  aOk  or  stuA  to  remove  grease,  in  the  same  way -aa  the  baSs  abom 
described  were  to  woollen  doth ;  and  the  stuflT  most  be  aflerwaxd  wmabed  with  raid 
water. 

6457.  To  remove  Oil  or  Ctrtate  from  Boards.-^JAoigten  fhllers'  earth  with. bet  water, 
and  let  it  stand  tiU  it  is  cold ;  then  spread  a  thick  plaster  of  this  over  the  qrats :  lei  it 
remain  on  all  night ;  next  day  scour  the  place  with  hot  water.  If  necessary,  repeat  the 
process. 

6468.  To  remove  nots  of  toax  from  clothes,  moisten  them  repeatedly  with  Strang  spir- 
its of  wine ;  this  wm  so  far  dissolve  the  wax  that  it  will  become  dry  and  brittk,  and 
may  then  be  brushed  off;  or  a  few  drops  of  rectified  turpentine  may  be  employed  as 
still  more  efifbctnal ;  and  the  turpentine  may  be  washed  out  with  soap  and  water. 

G459.  Baliefor  deaning  chamois  leather  are  made  by  pounding  and  mixing  together 
one  pound  of  Bath  brick,  four  ounoee  pumice-stone,  two  pounds  pipe  d^,  and  half  a 
pint  of  ox-gall.  If  a  yellow  colour  is  required,  add  sniBeient  yeUew  ochre.  Tbey  are 
used  as  the  balls  last  described. 

6460.  To  take  out  SpoU  of  OH  Paint  from  Clothes, — The  paint  may  be  lemoved  before 
it  becomes  dry  and  hard,  by  bnishing  the  part  with  soap  and  water,  or  more  effectual- 
ly 1^  turpentine ;  but  after  tiie  paint  has  become  dry  and  hard,  soap  win  not  remove 
it.  The  spot  shouM  then  be  touched  with  turpentine  applied  with  a  pointed  stkk ;  this 
shouM  remain  for  aome  time,  till  the  turpentine  has  dissolved  the  hardened  oil  and 
loosened  the  paint.  When  the  place  is  d^,  it  may  be  rubbed  between  the  fingers,  and 
the  colour  will  cramUe  off  in  loose  powder.  The  smell  of  the  turpentine  will  go  off  ia 
a  day  or  two,  but  may  be  removed  sooner  by  laying  a  pieee  of  brown  paper  on  it,  aad 
^iplying  a  hot  iron,  or  by  spirits  of  vrine. 

6461.  Pitch  or  tar  nmst  be*  removed  by  spirits  of  tnrpentinet  either  finom  doth  or  fimn 
the  hands. 

64i6S.  Recent  stmm  efink  may  be  nearly  removed  if,  before  the  ink  is  diy,  the  pbeea 
be  washed  with  plenty  of  water  after  a  sponge  has  been  used,  to  tdce  up  as  mmh  ci 
the  ink  as  possible ;  if  this  does  not  succccmj,  rub  the  part  with  lemon  joice,  taitaxie 
add,  or  purified  wood  vinegar,  and  after  that  wash  it  vrith  soap  and  water. 

6463.  To  remove  Spots  or  Stains  of  Ink  tohieh  haiva  driei^  and  Iron  MoaUs. — ^The  btawk 
colour  of  ink  is  owmg  to  red  oxyde  of  iron  united  to  a  priodple  existing  in  all  harfca, 
called  gallic  add ;  and  iron  moulds  are  the  red  stains  of  iron,  owing  to  the  red  ozyda 
of  iron  which  is  left  by  itself,  from  ink,  or  firom  contact  with  mat  of  iron.  Whatever 
dissolves  the  iron  will  destroy  the  iron  mould ;  acida  have  this  dflbct,  but  if  they  asa 
too  strong,  they  likewise  oorrode  the  linen.  Certain  vreak  acids,  which  have  a  aHoag 
afiinity  for  iron,  are  sdeeted  for  ttus  purpose,  the  best  of  which  is  the  citric  acid,  or 
the  add  found  naturally  in  the  dtron,  in  lunes,  in  lemons,  and  other  firuits.  On 
of  its  having  been  procured  plentifully  ftom  lemons,  it  is  smnetimes  oaBed  M2f  of  i 
or  crystallized  lemon  juice.  For  a  more  particular  account  of  it,  we  refer  the 
our  deaeription  of  the  lemon  among  "  Fruits,''  Chap.  IX.,  Book  VIL 

Another  add  which  has  the  same  etBdci,  and  whidi  is  now  more  nsed^  fiom  hdag 
dieaper,  is  the  oxaUe  acid,  which,  it  is  pjioper  to  know,  isa  deadly  poison,  llus  acsa 
eaista  naturally  in  wood  sorrd ;  though  in  this  plant  it  does  not  emat  pnie»  but  eomh^ 
nedwith  potash,  fiDnamg  oxalate  of  potash,  which  is  also  poisonous.  Ihe  leavea  e€ 
wood  swreU  which  contain  k  their  groin  this  oxafarte  of  potash,  whaa  bniaed  aad 
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I  bed  npon  iron  moulds,  removes  them ;  tat  las  a  more  coavenient  mode,  this  saH  has  been 

j  extracted  from  sorrel  and  is  sold  fbr  this  purpose^  under  the  very  improper  name  of  salt 

of  lemons. 
I  6464.  The  melhoet  of  taking  out  tron  tnauidi  wi^  stUt  of  Umon^t  whether  the  genuine  oi 

I  the  fictitious  (the  salt  of  sorrel  or  oxalate  of  potash),  is  this :  A  small  quantity  of  the 

salt  is  pounded  and  applied  on  the  spot ;  and  then  some  hot  water  is  dropped  ob  it,  and 
I  rubbed  in,  upon  a  pewter  plate  placed  upon  a  stove,  or  on  a  water  plated  contaanng 

boiling  water ;  the  acid  dissolres  the  iron  in  the  iron  mould  or  the  ink«  and  a  little  warm 
water  washes  all  out.  If  one  is  not  enough  it  must  be  done  over  again.  The  ration- 
ale of  this  efifect  is,  that  the  oxaUe  aeid  Ims  a  greater  affinity  for  iron,  whether  in  the 
ink  or  in  the  state  of  iron  mould.  It  unites,  therefore,  to  the  iron,  leaving  the  potash, 
and  forming  an  oxalate  of  iron,  which  salt  is  colourless,  and  being  soluble,  is  easily 
washed  away.  The  method  of  making  the  salt  of  sorrel  from  the  juice  of  the  plant  has 
been  described  in  our  account  of  *'  Sorrel,**  Chap.  IX.,  Book  VII.  If  the  stains  are  ot 
long  standing,  and  difficult  to  remove,  the  spots  may  be  wetted  for  trro  minutes  with 
Bulphuret  of  piotash  or  muriate  of  tin,  and  after  this  ia  washed  out,  applying  the  citrio 
acid. 
Iron  moulds  nmy  likewise  be  removed  by  the*  bleaching  liquid  to  be  described. 
6466.  Staint  from,  vegetable  »ubttaneest  om  fruit,  vtint,  dccw,  may  be  removed  by  simple 
washing,  if  that  can  be  done  before  the  stain  is  dry ;  but  alter  that  the  colouring  mat- 
ter adheres  with  more  force,  and  is  sometimes  difficult  to  remove.  If  the  stain  be  re- 
cent, it  may  be  destroyed  sometimes  by  robbing  on  a  little  alkali,  as  soda  or  pearlash ; 
but  a  mixture  of  ammonia  and  spirits  of  wine  is  safer ;  the  spots  should  be  soaked  in 
it  some  time.  Some  faint  stains  left  may  be  destroyed  by  moistening  the  oloth  and 
holding  the  spot,  at  a  due  distance,  over  the  Aimes  of  a  brimstone  match. 

Some  recommend  putting  salt  upon  the  part  as  soon  afi  the  accident  has  happened , 
and 'probably  the  stain  may  come  out  in  the  washing.  Rubbing  on  the  stained  part  im- 
mediately soap  and  whiting  is  also  recommended ;  after  which  it  must  be  well  bleached 
in  the  air.    Some  stains  may  be  removed  by  sour  butter-milk. 

6466.  If  the  fruit  etairu  have  been  long  in,  rub  the  part  on  each  side  with  yellow  soap , 
then  put  on  thick  starch  in  cold  water  and  rub  it  well  in ;  hang  the  linen  in  the  air,  ex  • 
posed  to  the  son  for  three  or  four  days,  and,  if  that  is  not  soflteient,  repeat  the  process. 

6467.  The  most  effectual  thing  for  remofring  etaina  tf  all  kinda,  exeapt  those  from  greaw, 
i»  the  bUaehing  liquid.  This  is  sold  for  the  purpose  under  that  name,  but  as  the  price 
is  considerable,  we  shall  show  how  it  may  be  procured  at  a  cheaper  rate.  The  powder 
called  chloride  of  lime  (for  the  nature  of  which,  see  "  Bleaching")  is  sold»  and  may  be 
bought  for  6d.  a  pound.  To  make  a  solution  in  water,  which  constitutes  the  bleaching 
liquid,  put  four  ounces  into  a  wide^nouthed  quart  bottle,  add  to  it  a  little  water,  and 
stir  this  together  with  a  stick ;  then  fill  the  bottle  nearly  full  with  water,  and  let  the 
whole  stand  together  corked  for  about  a  fortnight,  that  the  chloride  may  diissolve.  Du- 
ring this  time,  some  gas  will  be  disengaged,  and  to  prevent  this  driving  out  the  cork, 
twice  a  day  it  will  be  well  to  take  out  the  cork  for  an  instant  only ;  and  it  is  to  be  no- 
ticed that  the  gas  has  an  extremely  ofibnsive,  sufibcating  smell,  and  that  it  must  by  no 
means  be  suiibred  to  get  into  the  lungs,  or  it  will  cause  excessive  coughing ;  though 
when  difibsed  through  the  apartment  in  such  small  quantity  it  is  not  hurtful.  At  the 
end  of  the  fortnight  the  clear  solution  is  to  be  poured  ofiT,  and  kept  in  a  well-corked  bot- 
tle, with  paper  wrapped  round  the  bottle,  in  a  dark  place,  for  light  or  air  injores  its 
properties.  This  solution,  or  bleaching  liquid,  when  diloted  with  waterj  will  remove 
any  stains  from  linen  by  keeping  the  part  some  time  wetted  with  it ;  but  it  has  no 
effect  upon  grease  or  oiL 

6468.  If  neither  the  hUaehmg  liquid  nor  the  chloride  of  lime  can  be  proouredt  chlorine  it- 
self may  be  formed  thus  ;  and  it  will  have  the  same  efifbct :  Into  a  large  tumbler  put 
one  drachm  of  black  oxyde  of  manganese  finely  powdered ;  this  maybe  had  at  most  of 
the  druggists' ;  add  to  it  three  drachms  of  common  salt.  Pour  upon  this  mixture  two 
drachms  of  oil  of  vitriol ;  a  thick  greenish  vapour  will  immediately  appear,  which  is  the 
chlorine  gas,  set  loose  from  the  salt ;  and  it  is  this  gas  that  has  the  peculiar  property 
of  destroying  colours,  and,  consequently,  of  removing  stains,  as  is  explained  under 
'*  Bleaching."  The  fabric  that  has  been  stained  must  now  be  wetted,  and  held  tight 
over  the  top  of  the  tumbler,  that  it  may  come  in  contact  with  the  gas,  which  will  veiy 
soon  cause  the  stain  to  disappear.  But  this  can  only  answer  for  textures  that  are 
white  ;  for  if  coloured  ones,  it  will  remove  the  colour,  together  with  the  stain,  in  which 
the  remedy  would  be  as  bad  as  the  evil.  It  is  necessary  to  observe  that,  whenever  the 
bleaching  liquid  or  the  chlorine  gas  is  applied,  the  linen  must  be  immediately  very  well 
washed  and  rinsed  afterward ;  since  if  this  should  be  neglected,  its  texture  would  be 
rot(<od  or  much  weakened ;  but  if  employed  with  proper  precautions,  they  are  as  safe 
as  soda  or  pearlash.    The  bleaching  liquid  is  safer  than  the  chlorine  gas. 

6469.  An  extemporaneous  bleaching  liquid  may  be  thus  made :  Put  a  few  grains  of  the 
chlorate  of  potash  (a  salt  kept  by  most  chemists  and  druggists)  into  a  tea-spoonfil  of 
ciommon  salt,  and  dilute  it  with  water. 
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6470.  To  remove  Mildew  from  Iftnefi.— Moisten  a  piece  of  aoap,  and  nib  it  on  the  puti 
affected.  Then  rab  over  the  parte  with  whiting; ;  lay  the  linen  on  the  grass,  and  iitap 
time  to  time,  aa  it  becomes  dry,  wet  it  a  little. 

6471.  To  restore  the  nap  in  places  where  clothes  have  been  worn  threadbare,  a  pio- 
cess  may  be  occasionally  resorted  to  which  is  employed  by  dealers  in  bid  dothes. 
They  soak  the  cloth  in  cold  water  for  half  an  hoar,  and  then,  having  laid  it  upon  a 
smooth  board,  they  raise  the  nap  by  rubbing  it  with  a  thistle  odled  a  teaade,  nsedb; 
manufacturers  of  cloth.    The  nap  is  tiien  brushed  in  one  direction  to  lay  it 

6472.  To  raise  ike  Pile  of  Velvet  when  pressed  down. — ^Waim  a  smoothing-iron  moder- 
ately, and  cover  it  with  a  wet  cloth,  and  hold  it  under  the  Ydvet ;  the  steam  orvapoor 
rising  from  the  heated  cloth  will  penetrate  through  the  yelvet,  and  enable  a  nuhvb^ 
to  raise  the  pile. 

6473.  To  sulphur  SUks,  Woollens,  Straw  Bonnets,  6lo. — ^The  fames  of  8ulphDr,coD«ist- 
ing  of  the  sulphureous  acid  gas,  haye  a  powerful  effect  in  destroying  colour ;  and  are^ 
therefore,  much  employed  in  whitening  Tarious  substances.  The  way  of  managiDf  it 
is  as  follows :  Provide  a  large  box  or  cask  to  hang  the  clothes  in,  and  oa  the  botttn 
of  the  box  place  a  small  chaifing-dish  with  some  lighted  charcoal ;  upon  this  strevane 
brimstone,  and  cover  up  the  box  close,  leaving  the  things  to  hang  for  several  hom 

6474.  To  clean  whiUy  brown,  or  fawn-coloured  Feathers, — ^Dissolve  some  fine  white  soap 
in  boiling  soft  water,  and  add  a  small  bit  of  pearlash.  When  the  water  is  jost  eoli 
enough  fox  the  hand  to  bear  it,  pass  the  feathers  several  times  through  it,  aqoeeiiBg 
them  gently  with  the  hand.  Repeat  the  same  process  with  a  weaker  solution  of  eoi^ 
and  then  rinse  the  feathers  in  cold  water,  beating  across  the  left  hand  for  aboot  tei 
minutes,  to  expel  the  water ;  when  they  are  nearly  dry,  draw  each  fibre  or  flue  oTertbe 
edge  of  a  small  blunt  knife,  turning  it  round  in  the  direction  you  want  the  caiitogo; 
then,  if  the  feather  is  to  be  flat,  put  it  between  the  leaves  of  a  book  to  press  it 

6476.  Black  feathers  may  be  cleaned  with  water  and  some  gall,  proceeding  as  vith 
the  last. 

6476.  Washleather  gloves,  as  their  name  implies,  may  be  easily  washed  with  soap  and 
water ;  when  nearly  dry,  the  fingers  should  be  stretched  with  a  piece  of  wood. 

6477.  White  and  coloured  kid  gloves  are  more  difficult  to  clean ;  bat  it  is  said  tbefm 
be  cleaned  perfectly  by  laying  them  on  a  clean  towel,  rubbing  them  with  a  piece  of  flan* 
nel  dipped  in  a  hot,  strong  lather  of  white  soap,  till  the  dirt  is  removed,  osio;  as  htue 
water  as  possible.  Hang  them  up  at  a  distance  from  the  fire  to  dry  gradually,  m  »' 
ter  they  are  quite  dry,  piUl  out  the  shrivels  and  stretch  them  on  the ' 
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HISTORY    or    CARRIAGES. 

6478.  No  nation  entirely  in  a  savage  state  is  possessed  of  any  vehicle  such  ^  ve  de* 
nominate  a  carriage ;  and  mankind  must  have  advanced  somewhat  ^°^^^^-!1JL 
ilization  before  they  subjected  animals  so  far  as  to  domesticate  them  for  the  pi^ 
of  drawing  wheel-carriages.  The  Esouimaux  have  trained  dogs  to  draw  ^^^^. 
and  the  North  American  Indians  use  horses  for  riding,  an  art  introdaced  by  ^/^ 
iards.  Besides  these,  asses,  mules,  lamas,  camels,  dromedaries,  elephants,  ^^ 
the  bull  and  cow,  have  been  used  in  various  countries  for  draught,  though  ^Jj'"^^ 
their  substitution  for  human  power  cannot  be  traced.  Of  these,  the  horse,  the  a^^ 
the  nmle  are  found  the  most  generally  useful ;  the  camel  and  dromedaiy  ^^^ 
by  the  Arabian  only  when  he  crosses  the  sandy  desert,  on  account  of  ^^®*',  Lngj 
to  subsist  long  without  drink.  Among  the  Indians  of  Peru  the  lama  is  u>^  ^'^ 
beast  of  burden ;  and  in  other  countries,  as  Iceland,  the  horse  is  the  sole  meaasoi 
veyance  from  place  to  place,  and  to  carry  provisions  and  merchandise. 

In  crossing  steep  and  rocky  mountains,  impracticable  for  carriages,  or  even  for  n  ^ 
or  mules,  such  as  parts  of  the  Andes  of  America,  travellers  are  carried  in  ?  ?|T^ 
men's  backs  ;  in  China,  one  of  the  best  modes  of  travelling  is  in  a  sedan,  ^^^^^ 
men  on  elastic  poles,  connected  at  the  ends  ;  and  the  same  method  is  ^^^^  t^ 
parts  of  Brazil.    In  India,  the  palanquin  is  a  more  luxurious  kind  of  conveyaBce  o 

same  dass.  f^,8M.  ,   o«ft  wis  i 

6479.  The  ancient  /i«<r,A'.  836,wp 

kind  of  vehicle  borne  by  men  upon  jw^ 
in  the  manner  of  the  palanquin,  w^! 
much  used  among  the  Romans ;  ^^\^ 
caUs  it  the  travcUer's  chamber,  m^J^^ 


kctica  having  probably  been  demefl  i^ 
Uctus,  a  bed,  there  beipg  usnpUj « P^" 
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ma  a  qnilt  within.  In  the  time  of  Tiberius,  these  were  in  common  use,  as  we  learn  from 
Seneca.  The  litter  was  also  sometimes  conveyed  by  horses ;  and  the  horse  Utter, 
which  waa  introdaced  into  Rome  from  Bithjmia,  was  first  brought  to  this  country  by 
the  Normans ;  it  is  still  used  by  the  pope  on  certain  state  occasions,  and  also  by  traT- 
ellers  in  the  mountain  passes  in  Sicily,  Spain,  and  Portugal.  For  several  reigns  sue 
ceeding  the  Norman  conquest,  these  were  the  only  carriages  employed  in  England  for 
travelling  by  opulent  persons ;  and  this  vehicle  was  used  ad  a  conveyance  even  long 
after  the  introduction  of  coaches,  being  the  easiest,  and  giving  least  fatigue  of  any  then 
known.  The  mother  of  Charles  I.'s  queen  entered  London  in  a  litter  after  having  trav- 
elled from  Warwick  in  a  coach. 

6480.  Prnwiis  to  the  iwoenJtion  ofwJuelSf  the  sledge  was  no  doubt  long  in  use.  The 
facility  with  which  a  log  of  wood  can  be  dragged  would  suggest  the  idea ;  and  in  north- 
ern countries  the  sledge  is  constantly  employed,  in  the  present  day,  when  the  ground 
is  covered  with  frozen  snow.  In  Madeira,  the  heavy  pipes  of  wine  are  drawn  on  sledg- 
es from  the  mountain  vineyards  to  the  coast,  and  a  person  accompanies  them  to  wet 
the  bare  rocks  with  a  mop,  to  diminish  the  friction.  A  similar  instance  is  the  sledffe 
loaded  with  barrels  employed  by  the  London  brewers,  and  drawn  by  a  single  horse,  in 
Wales,  sledges  are  used  to  draw  hay  and  com  ;  but  in  all  hedges  on  dry  ground  the 
friction  is  considerable. 

6481.  Wheel  carriages  ore  of  great  antiquity,  being  mentioned  in  the  histoiy  of  Joseph 
when  among  the  Eg^ians ;  and  drawings  from  ancient  representations  of  Egyptian 
chariots  have  lately  been  published.  Indeed,  the  discovery  of  the  wheel  could  not  be 
long  after  the  practice  of  inoviog  logs  or  trui^  of  trees  by  means  of  the  lever.  Heavy 
stones  were  likewise  moved,  in  ancient  times,  upon  rollers. 

The  first  wheels  were  probably  solid  cylin-  ^^=a^  f^.J^. 

ders  (Jig.  837),  which  would  afterward  be  light- 
ened by  connecting  together  by  a  beam  or  axle 
two  slices  cut  off  a  tree ;  and  two  poles  joined 
by  cross-pieces  laid  upon  this  axle  would  foim 
the  simplest  carriage.  The  next  improvement 
would  be  rounding  the  axle  (Jig.  838,  a)  and 
making  the  solid  wheels  revolve  upon  it ;  and  a  frame  of  wood-work,  with  a  handle 
to  draw  it  by,  was  probably  the  first  wheel  carriage.  Nearly  such  a  vehicle  may  still 
be  seen  in  the  hands  of  the  modern  mason.  The  an- 
tique car  used  in  war  by  the  Egyptians  and  Greeks  was 
equally  simple  ;  the  wheels  were  small,  but  perforated 
to  give  them  lightness  (&,  fig.  838),  the  warrior  stand- 
ing in  the  carriage.  A  box,  or  basket,  placed  upon  the  ^""^^^(^l  (S^  ]  ^.  9M 
axle,  makes  the  rude  cart ;  and  the  construction  of  the 
wheels  in  the  present  mode,  of  naves,  spokes,  and  fel- 
loes, is  another  advance  towards  perfection,  which  not 
only  admits  of  their  being  of  larger  size,  but  causes 
them  to  be  more  durable,  by  a  metal  band  all  round 
the  circumference. 

But  two-wheeled  carriages  would  be  found  inconve- 
nient for  moving  heavy  loads,  because  part  of  the  load  must  be  supported  by  the  power 
employed  for  the  draught,  whether  men  or  animals.  This  would  give  rise  to  the  use 
of  four  wheels,  by  which  the  whole  weight  would  be  on  the  carriage,  and  the  power  of 
draught  only  required ;  with  this  view,  at  first,  no  doubt,  all  the  wheels  were  of  equal 
size,  like  those  on  our  railroads,  and  such  was,  probably,  long  the  construction  of  four- 
wheeled  carriages. 

6482.  Though  Becknumnt  in  his  History  of  Imentions^  has  taJien  considerable  pains  tc 
prove  that  covered  carriages  for  travelling  and  pleasure,  under  different  fonns  and  denom- 
inations, were  used  among  the  principal  nations  of  antiquity,  yet  the  earliest  mention 
of  them  in  modern  Europe  is  towards  the  end  of  the  thirteenth  centuiy.  During  the 
feudal  times,  it  was  the  fashion  for  the  lord  to  appear  on  his  courser,  and  the  fine  &mes 
sat  gracefully  upon  their  palfreys;  but  when  Charles  of  Anjon  entered  Normandy,  his 
queen  appeared  in  a  caretta,  highly  ornamented  with  velvet  and  gold.  The  French  cha- 
rette  was  the  same  kind  of  ornamented  and  covered  cart ;  it  is  mentioned  by  Chaucer 
as  having  been  introduced  into  England ;  and  probably  it  had  no  springs.  Various  con- 
trivances of  this  kind  appear  to  have  been  employed,  either  for  invalids  or  as  a  luxury, 
although  the  accounts  of  them  are  extremely  imperfect.  Hungary  is  the  reputed  birth- 
place of  the  proper  coach,  and,  according  to  some,  received  its  appellation  from  Kotste, 
a  Hungarian  village,  where  it  was  first  invented.  In  1294,  Philip  the  Fair  forbade  the 
use  of  these  vehicles  to  citizens'  wives ;  and  in  the  reign  of  Edward  III.  of  England, 
although  they  were  not  uncommon,  it  was  long  considered  as  eflibminate  to  ride  in  a 
coach.  Various  kinds  of  vehicles  no  longer  known  were,  however,  used  fonnerly  io 
this  country  by  the  middle  classes ;  and  at  tournaments  they  were  objects  of  great  dis- 
play. 
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6483  About  the  heginnmg  of  the  oisteenth  emtwy  eouhts  became  extremely  mn 
maong  the  nobility  oa  the  Continent,  and  freqiientiy  oonaiated  of  a  carriage  having  fd- 
lara  supporting  a  canopy  with  curtains,  to  whieh,  ultimately,  glas^  succeeded.  Slam 
informs  us  that  ooaches  were  not  used  in  England  till  1665,  when  the  first  was  made 
for  the  Earl  of  Rutland ;  and  in  1664  one  was  oonstnicted  for  Queen  Mary.  Qaeec 
Elisabeth  had  been  on  the  throne  seven  years  before  she  had  a  coach,  but  she  used  6e 
queiftly  to  travel  in  one  during  her  progresses ;  before  that  time,  ahe  uaed  treqaeaAf 
to  ride  behind  her  lord-chamberlain  on  horseback.  Since  tiiat  time  ooaches  have  beei 
in  constant  use. 

6484.  Mr.  Adam,  in  his  interesting  work  on  Wheel  Carnages,  has  deacribed  a  vehi- 
cle contrived  in  France  in  the  reign  of  Louis  XIIT.,  and  brought  into  general  use  is 
Paris.  It  was  named  a  brouette^  or  rouiettet  and  was  in  the  form  of  a  sedan  ehair,  placed 
or  suspended  between  two  large  wheels,  in  such  a  manner  that  the  bottom  of  the  bod? 
was  within  a  foot  of  the  ground,^and  it  was  drawn  by  two  men.  This  mode  of  haagiig 
the  carriage  may  have  partly  suggested  the  form  of  our  present  hackney  cabe^ 

6485.  About  1634,  sedan  chairs  were  introduced  into  England  by  Sir  S.  Dnncombe, 
who  was  a  great  traveller,  and  had  seen  them  at  Sedan ;  these  were  long  a  ntal  to 

coaches. 

6486.  The  addition  of  springs  to  carriages,  with  a  view  to  prevent  the  jolting  which  oc- 
curs in  passing  over  rough  roads,  is,  comparatively,  a  late  improvement.  Before  aleel 
springs  were  invented  for  this  purpose,  the  bodies  of  the  four-wheeled  carriages  of 
Europe  for  travelling  were  suspended  by  long  ropes  or  thongs  placed  beneath,  whicb 
were  fixed  to  the  frame  with  wheels;  and  the  seats  were  suspended  on  sEtraps,  sooe- 
what  in  the  manner  in  which  we  still  see  occasionally  light  butchers*  carts  in  the  con- 
try  parts  of  England.  In  countries-  where  the  roads  are  veiy  had,  afwings  can  seaicelj 
be  used,  being  liable  to  break,  and  repairing  them  on  the  spot  being  generally  imponi* 
ble ;  but  the  inconvenience  of  the  necessarily  long  leathern  straps  by  which  the  bodies 
were  hung  would  naturally  lead,  in  time,  to  interposing  some  kind  of  spring  between 
the  body  and  the  carriage  to  break  the  concussion,  and  elastic  wood  vraa  first  resorted 
to.  This  was  applied  in  various  ways,  until  the  st^ieriority  of  springs  made  of  moA 
became  evident,  and  the  improvements  in  roads  permitted  their  adoption. 


CHAPTER  II. 

CONSTRUCTION  QW  POUR-WHBELBD  CABBIA^GES. 

b487.  The  construction  of  modern  carriages  is  far  from  being  simple  oroArieus  to 
in  general  who  have  not  paid  particular  attention  to  them ;  indeed,  we  believe  that  lew 
persons  will  be  found,  even  among  those  who  keep  carriages,  who  have  correct  ideas 
respecting  their  construction  and  mode  of  action ;  as,  for  example,  in  what  manner  a 
four-wheeled  vehicle  is  enabled  to  tura.  On  this  account,  and  likewise  hecanae  this  in> 
teresting  subject  has  not  hitherto  been  treated  of  satisfactorily  in  any  popular  work,  we 
have  considered  it  desirable  to  explain  the  leading  principles  on  which  wheel  carriagee 
in  general  are  constructed,  a  branch  of  knowledge  highly  useful  to  all  who  have  to 
choose  such  vehicles  for  their  own  use ;  and  we  shall  likewise  point  out  the  distinc- 
tions between  the  various  carriages  at  present  in  fashion,  but  confining  ourselves  to 
those  nsed  for  pleasure  and  convenience,  and  drawn  by  horses,  omitting  steam-carria- 
ges and  all  vehicles  for  transporting  goods,  as  carts,  wagons,  dtc. 

6488.  Less  than  half  a  century  ago  the  variety  of  carriages  wa*  very  limited ;  but  these 
have  multiplied  so  much  of  late  years,  that  an  enumeration,  or  even  a  distinct  dassifi- 
cation  of  them,  has  become  difficult.  Besides  our  native  constructions,  a  few  foreign 
kinds  have  been  introduced,  which  have  been  submitted  to  the  alterations  of  our  coach- 
makers  to  adapt  them  the  better  to  English  habits.  As  it  is  now  the  custom  much  to 
consult  the  particular  wishes  and  tastes  of  the  possessors,  coach-builders  have  depoitei 
from  the  trammels  of  ancient  forms,  and  are  continually  producing  new  varieties*  wbidi 
cannot  be  easily  claased  ;  and  the  former  names  having  been  still,  in  a  great  measoie. 
retained,  with  some  modification,  great  confusion  has  taken  place  in  the  nomenclatsie 
of  carriages.  Among  those  which  have  been  so  remarkably  altered,  the  phaetons  mav 
be  cited  as  an  examine,  and  carriages  termed  phaetons  are  exceedingly  uidike  each  oth- 
er. This  is  endeavoured  to  be  corrected  by  some  addition  to  the  name,  as  cab  phactiM. 
britischka  phaeton,  dtc. ;  but  it  would  be  impossible  to  lay  down  any  rule  by  which  aa 
inexperienced  person  could'name  or  class  the  different  carriages  now  in  use.  In  some 
eases  the  new  carriage  has  been  named  after  the  inventor,  as  the  Tilbury  and  Stanhope 

M89.  Carriages  are  divided  into  four-wheeled  and  ttoO'toheeUd,  each  of  which  fonns  a 
class  that  requires  to  be  eoasidered  separately ;  and  although  the  latter  is  the  simpleaA, 
yet  we  prefer  oonuaeneing  with  the  first,  as  containing  the  greatest  wmober  of  parts, 
many  of  which  are  oonunon  to  both  elasses. 

MK).  The  most  simple  kind  of  four-^htded  carriage  is  that  which  was  probably  of  tlK 
.frigioal  construction,  a  large  open  box,  or  a  covered  chamber  placed  upon  two  f^*^ 
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Bxels,  having  wbeeUr  on  each,  end,  in  a  similar  maaaer  to  boidq  of  those  first  used  on 
the  railroads  (%:  039).  But  «be  oooBtraafcMnrativesent  of  oanriiges'for  pleasure,  which 
are  drawn  by  horses;  is  muoh  more  complicated ;  and  to  ex- 
plain the  origin  and  nature  of  their  structure  requires  that  we 
should  enter  into  some  previous  details.  When  four-wheeled 
carriages  were  first  used  in  the  simple  form  we  have  men- 
tioned, it  would  be  found  that  they  would  go  perfectly  well 
upon  straight  roads,  or  where  there  was  very  little  bend  ;  but 
that  it  would  be  difficult  to  make  them  turn  in  a  confined  space, 
because,  while  turning,  both  axles  being  fixed,  the  fore  wheels  would  partly  drag  along 
the  ground,  instead  of  revolving  like  the  hind  weeis.  This  inconvenience  is  now  obvi- 
ated by  a  very  ingenious  contrivance,  which  is  adopted  in  all  four-wheeled  vehicles. 

6491.  Although,  in  common  language,  the  term  carriage  ts  applied  to  the  whole  vehicle,  yet, 
among  coach-makers,  it  is  more  limited  in  its  application ;  according  to  them,  the  ve- 
hicle consists  of  two  parts,  the  body  and  the  carriage ;  the  first  being  the  receptacle  for 
the  passengers,  and  the  second  the  system  of.  frame-work  with  the  wheels,  to  which  the 
body  is  fixed  or  suspended.  The  carriage  part  is  also  divided  into  two,  caUed  the  upper 
and  under  carriage,  these  being  separate  and  distinct  framings.  The  upper  carriage  or 
framing  remains  either  attached  to  the  body,  a  a  (see  fig.  840,  wliich  represents  the  un- 
der side),  or,  at  least,  always  remains  in  the  same  rela- 
tive position  with  respect  to  it,  and  it  contains  the  hind 
axle,  with  its  two  wheels,  b  b.  But  the  under  carriage 
or  framing,  which  contains  the  axle  with  the  fore  wheels, 
c  c,  is  so  contrived  that  it  is  moveable  on  a  centre,  d,  into  / 
oblique  positions,  the  use  of  which  is,  that,  being  by  its  '' 
moveable  property  always  at  right  angles  to  the  direc- 
tion of  the  road,  represented  by  the  dotted  lines,  it? 
wheels  can  revolve  instead  of  dragging  along  the  gtound, 
as  they  must  have  done  if  fixed  to  the  body  like  the  hind  ones.  'Thus,  though  both  ax- 
les are  parallel  while  moving  forward  in  a  straight  line,  they  are  no  longer  so  while  the 
carriage  is  turning.  The  fore  wheels  may  be  considered  as  the  conductor  of  the  car- 
riage, and  their  axle  is  turned  by  means  of  a  long,  horizontal  lever  attached  to  it,  call- 
ed the  poUi  passing  between  the  horses.  This  turning  of  the  fore  axle  is  termed  "  lock- 
tng. 

If  the  body  be  considered  as  a  large  open  box,  having  the  hind  axle  fixed  on  the  un- 
der side,  and  the  fore  axle  turning  on  a  pin  in  its  centre,  we  shall  have  the  construc- 
tion of  the  ordinary  four-wheeled  carts,  and  perhaps  of  the  most  ancient  carriages.  But 
the  introduction  of  the  present  manner  of  hanging  the  body  by  straps  or  braces,  to  les- 
sen the  concussion  from  rough  roads,  caused  the  carriage  part  to  be  detached  from  the 
body,  and  the  hind  and  fore  axles,  with  their  wheels,  to  be  connected  together,  not  by 
the  body,  but  by  a  separate  long  piece  of  wood  or  iron,  d  e,  called  the  perch  of  the  car- 
riage. The  under  carriage  turns'  upon  a  pin,  called  the  perch  bolt,  passing  through  it 
and  the  percb,  thus  connecting  them  together,  while  the  perch  is  fixed  immoveably  to 
the  hind  axle.  The  two  axles  with  the  perch  now  become  the  proper  carriage  part, 
and,  if  detached  from  the  body,  may  be  drawn  together  alone  by  the  horses,  as  may  be 
frequently  seen  when  repairs  or  alterations  are  being  made,  and  in  breaks  for  horses. 
This  construction,  however,  of  an  upper  and  an  under  carriage,  though  productive  of 
so  much  advantage  in  turning,  has  given  rise  also  to  some  imperfections.  It  is  obvi- 
ous that  if  the  body  be  as  long  as  the  distance  between  the  axles,  when  the  fore  axle 
is  turned  into  an  oblique  position,  it  will  come  into  contact  with  it,  and  be  prevented 
from  moving  farther  round,  except  the  body  be  placed  so  high  that  all  the  wheels  may 
pass  beneath  it ;  but  this  great  elevation  of  the  centre  of  gravity  would  be  unsafe  and 
inconvenient,  and  has  led  to  making  the  fore  wheels  smal^r  than  the  hind  ones,  that 
they  alone  may  pass  beneath  the  body  in  turning ;  or  that  the  body  ^lould  be  modified 
so  that  the  fore  wheels  shall  not  interfere  with  it,  which  is  soBotetimes  effected  by  cut- 
ting away  a  portion  of  the  front  under  part,  called  by  the  coach-makers,  technically; 
a  '*  step  piece.*'  These  considerations  have  been  the  occasion  of  the  custom  that  has 
long  been  universal,  of  making  the  fore  and  hind  wheels  of  carriages  of  different  sizes ; 
and  some  have  erroneously  imagined  that  a  mechanical  advantage  has  been  thus  ob- 
tained ;  whereas,  on  the  contrary,  the  fore  wheels,  being  smaller  than  the  hind  <mes, 
lose  somewhat  of  leverage,  and,  besides  being  obliged  to  make  more  revolutions  in 
the  same  time  than  the  hind  ones,  have  increased  ft-iction,  and  wear  out  sooner ;  but, 
notwithstanding  these  defects,  the  great  accommodation  in  turning  has  caused  the  prac- 
tice to  be  continued. 

6492.  Having  now  given  the  gimpUsi  idea  of  the  prtneipUs  i^Vfhieh  a  modem  four*v)haded 
carriage  is  ewMed  to  turn  easily,  and  which  is  essential  to  its  perfection,  we  shall  pnh 
ceed  to  describe  the  aotnal  structure  of  the  carriage  of  aceitiah,  as  this  will  enahlft  the 
reader  to  understand  more  clearly  that  of  any  other  travdiifig  wiieel- vehicle. 

•493.  Figs:  841, 842,  843, 844,  represent  the  plans  anddeiniioii  of  the  €aTriagQ9)ar* 
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of  a  ooach.  Pig.  Ml  is  tbe  plan  of  the  canity  put,  in  which  the  uppn  cumieit 
dratra  in  full  lines,  and  the  under  eairiage  in  doited  hnei.  For  Uie  eontEoiesca  d 
rerersnce,  the  aame  letter*  are  attached  lo  the  ooireoponding  parti  in  ill  ite  ffm 
MI,  84S,  B43,  844. 


To  begia  with  the  plan  of  the  npper  cat 
eleratjDn.jIf.  S44,  is  of  the  cnrveakind.  n  m  iebiudu  ano  a  ciusrtiii»< -i  — -  ^. 
/or€  trtTuom,  in  the  fore  part,  and  into  another  cross-piece,  i,  callal  tbe  In'  •*  '* 
which  ia  a  strong  piece  of  wood,  in  the  under  side  of  which  the  hind  u1>  'f^j 
bedded,  carrying  the  hind  wheels,  g  and  h,fig.  841.  To  complete  the  ^^^i~, 
the  hind  part  of  the  carriage,  we  may  point  oat  another  cros»-piKe,/,oill««l*"J 
Iraiuom,  or  hind  iprmg  bar,  Connected  with  the  hind  aile  bed,  d,  bj  ihMt  I"^!^ 
k,  fig.  841,  called  maiiert.  Two  cnrved  spreading  piecea,  1  and  m,  eiiled  *"Pjfz 
these,  and  are  fixed  to  the  perch,  la  the  fore  part  of  the  npper  euivige,  Im*^  r~ 
fore  transom  c,  alreadj  mentioned,  there  is  another  cross-piece,  t,  caUfll  Ai  **|^ 
connected  with  the  fore  transom  hj  short  pieces.  To  comprehend  (he  nids  '"'^ 
the  reader  mnst  imagine  a  very  strong  piece  of  timber  tying  beneaUi  Iho  fore  "*•**' J 
the  perch,  the  ends  of  which  are  seen  projecting  in  dotted  Knes  bejond,  •fT^jT 
fore  wheels  oandp,;ff.  841,  bot  which  appears  distinctly  in^,  844,  where  it  "^ 
ed  n,  andalao  in  an  oblique  position,  n,^>.  843  and  843,  which  represent  the  ^r| 
in  the  act  of  (nming.  An  iron  pin,  ctdled  the  ptrch  ktf,  passes  down  thiwilh'"^ 
transom  and  the  fore  axle  bed,  thus  connecting  toEether  the  under  swl  JW'?, 
riages,  and  enabling  the  fore  axle  to  (um  on  it  aa  a  centre,  as  is  npieaml^a^ 
843  and  S43,  which  is  the  contrivance  to  make  the  carriage  turn  ■&^T?°T^ 
To  render  the  nature  of  the  under  carriago  more  erident,  it  is  repieMntedw*^ 
in  the  dotted  lines  in  y^j.  841  and  843,  but  by  itself,  and  wHbout  the  upper  oM,"^ 
841. 


tfutdul,  between  which  the  pole,  (,  that  paaaea  between  the  boiaes, 

idT,jSf.641,  is  the  nJmOriai   '-" ' " ""' 

attached,  to  draw 


v,fig.  641,  is  the  tplinltr  bir,  fixed  upon  the  futchels, 
—  .races  are  attached,  to  draw  the  carnage  by. 
ir  the  reader  will  n«w  refer  to  6g.  846,  he  will  see  a  perspeotire 


pieces,!  and  r.cilW^ 
iheTrt^MUedft^/, 
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part  of  the  upper  and  under  carriage)  in  whicb  the  names  of  the  different  timbers  are 
written  on  them  to  render  the  subject  clearer.  Fig.  845  represents  a  Tiew  of  the  th^ 
ming  of  the  fere  part  of  the  carriage  by  Itself.  In^t.  646  and  846  the  place  of  the 
perch  bolt  is  marfted  by  a  small  circle,  ar,  in  the  midme  of  the  upper  side  of  the  fore 
transom  and  of  the  fore  axle  bed,  it  being  this  pin  that  connects  the  under  with  the  up- 
per carriage,  as  above  stated,  and  by  whioh  one  turns  on  the  other. 
Tt  remains  now  to  explain  the  eiides  seen  in;^«.  841, 84S,  848,  844,  846.    To  keep 


the  upper  and  under  carriages  mere  etea^y,  In  turning  them,  than  if  there  was  only  tne 
perch  bolt  to  depend  upon,  and  to  giTS  a  greater  bearing  to  the  ui^r  one,  a  circle  of  iron, 
or,  rather,  an  annular  plate,  caUed  the  wheel  jidtt,  is  meed  on  the  under  side  of  the  fore 
transom,  and,  of  course,  between  it  and  the  fore  axle  bed ;  and,  to  bring  its  bearing  to 
the  futchels,  short  pieces  of  wood,  beteg  portions  of  circles,  are  phteed  under  it  at  y 
\LDAz,fig.  845,  of  which  V,  jig.  846,  is  called  the  wway  har^  nxiA  x  XYm  feUoe  pkce.  The 
edge  only  of  the  wheel  ijate  can  be  seen  as  a  thick  bfaidc  line  in^t.  846  and  846^  be- 
cause the  upper  side  of  the  plate  is  pNtected  by  a  circle  of  wood.  It  may  be  observed 
that  this  wheel  plate,  being  attached  only  to  the  fore  transom,  which  is  a  part  of  the 
upper  carriage,  remains  always  ^ed,  the  under  carriage  turning  against  it.  c  and  d^ 
fig9.  846  and  846,  are  the  axle-tree  arms  on  which  the  wheels  revolve.  Having  thus 
explained  so  minutely  the  various  pieces  of  the  fore  part  of  the  upper  and  under  car- 
riages otifigt,  846  and  846,  it  will  be  unnecessary  to  go  over  the  ground  again  by  a 
reference  to  the  wheel  plate  infegt.  841, 842, 848, 844.  lufig.  844  the  springs  are  rep- 
resented, 9  and  X,  irom  which  the  carriage  is  suspended,  as  in  the  complete  represent- 
ation of  a  coach,  >i^  863.  The  construction  we  have  just  described  may  be  seen  in 
almost  every  private  and  hackney  coadi ;  and  the  reader  who  wishes  to  have  a  per- 
fectly clear  idea  of  the  subject  will  do  well  to  follow  our  description  by  an  actual  ex- 
amination of  one  of  these  carriages ;  but  it  must  be  stated  that,  to  render  the  wood-cuts 
simpler  and  more  easy  to  be  underatood,  we  have  purposely  omitted  aH  the  ornaments 
with  which  the  various  timbers  are  usuUly  decorated. 

6494.  Syringt  of  CarriagnM. — Having  now  explained  the  construction  of  the  carriage 
part  of  a  coach,  and  other  foar-wheeleSl  vehides  of  the  first  dass,  the  next  subject  that 
demands  our  attention  is  the  manner  in  which  the  hoiy^  or  place  for  the  passengers,  is 
connected  with  it.  The  most  ancient  whed  carriages  were  without  springs  or  any 
other  method  of  lessening  the  jarring  produced  by  rapid  motion  over  rough  roads, 
which,  in  Uie  antique  cars,  as  represented  in  bas-reliefs,  appeared  to  be  so  considera- 
ble, that  the  drivers  were  obliged  to  stand  upright  to  enjoy  the  benefit  derived  from 
the  elasticity  of  their  mwcles.  The  simplest,  uid  probaMji  the  first  method  of  alRivd* 
ing  ease,  was  to  suspend  the  seat  by  straps  or  lashmga.  The  next  improvement  woidd 
be  the  separation  of  the  sitting  part  from  the  frame  carrying  the  wheels  and  axles,  and 
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the  sappoiting  of  the  fonner  by  long  ropes  or  straps  stretched  beneath  it,  and  faaeA  to 
uprights  rising  from  the  Irame :  a  construction  borrowed,  doubtless,  Irom  the  horse- 
litter.  The  four-wheele(i  carriages  of  Europe,  used  for  sUte  porpoaes,  were  conatmet- 
ed  upon  this  plan ;  and  ttieir  great  weight  and  slow  moYement  prevented  any  Tiolent 
concussion.  Many  of  the  stage-coaches  of  France  are  suspended  on  the  same  princi- 
ple, as  well  as  many  of  the  carriages  in  Canada.  In  countries  where  the  roads  are 
very  had,  the  use  of  springs  is  scarcely  admissible,  as  they  are  then  very  UaUe  to  be 
broken.  In  these  cases,  considerable  weight  is  useful  to  prevent  the  vibration  frooi 
side  to  side.  Elastic  substances,  to  prevent  the  concussion,  are  an  improvement  on 
suspension  only.  Wooden  springs  were  first  used,  suggested,  no  doubt,  by  the  elas- 
ticity of  the  bow ;  and  some  of  these  were  in  use  not  long  since.  Steel  was  next  em- 
ployed for  a  spring,  and  at  first  it  consisted  of  one  piece  only,  tapering ;  bat  afterward 
several  laminae  of  steel  plates  bound  together,  as  at  present,  were  found  to  be  better, 
as  being  less  liable  to  be  broken. 

6495.  The  method  of  coKiuctkng  the  body  roilh  the  carriage  part  form*  ohb  of  the  mmt  im- 
fortant  iittinetions  in  carriage*,  and  much  of  the  ease  of  the  passengers  depends  upoa 
the  particular  manner  of  effecting  it.  It  is  either  now  suspended  by  strong  leaiktm  tra- 
eee  attached  to  springe  rising  from  the  carriage  part,  in  the  manner  of  the  coach,  fg.  B53, 
or,  without  any  suspending  traces,  it  is  placed  upon  the  carriage  party  springs  tf  some 
kind  intervening  between  this  and  the  axles,  as  in  the  phaeton,^.  857. 

In  the  carriages  that  have  the  bodies  suspended  by  braces  and  springs  there  are 
sometimes,  likewise,  other  springs  beneath  the  carriage  part,  resting  on  the  asks. 
In  the  latter  case  the  vehicles  are  termed  under-spring  carriages ;  and  these  are  the 
easiest  of  all  for  the  passengers. 

6496.  It  is  necessary  that  we  give  a  technical  description  of  the  various  kinds  of  springs 
now  constantly  employed  to  diminish  the  jarring  or  jolting  occasioned  hy  obstacles  on  roads. 

6497.  Single  elbow  springs,  fig.  847,  are  nearly  straight,  being  only  very  slightly  CDr- 
Fig.  847.         '^^df  ^^^  consisting  of  several  plates  of  steel  laid  upon  each  other, 

j^^^^^^Bss-'  and  each  shorter  than  the  others,  so  that  the  whole  tapers  firom  one 
^^^^^^      end  to  the  other,  the  largest  plate  being  the  thickest.    TTie  several 
plates  are  kept  together  by  hoops  or  clips.  ^ 

6498.  The  double  dhow  spring,  fig.  848,  is  the  single  elbow  spring  repeated  right  and 
r.  848.  left.    Examples  of  it  may  be  seen  in  the  modem  phae- 


ton, Tilbury,  Dennet,  Stanhope,  and  in  most  two>wheel 
ed  carriages,  where  it  is  fixed  across-  the  axle  at  rij^t 
angles.    It  is  also  used  in  the  omnibus  and  stage-coach. 
When  the  weight  leans  upon  the  spring  by  means  of  curved  pieces  of  iron,  called 

loops,  fig.  849,  which  are  connected  with  the  springs 
by  shackles,  b,  b,  it  is  called  the  grasshopper  springs 
and  h  used  in  the  Dennet  and  U|^it  carts.    The 
»•    ttAQ  longer  the  springs  are,  the  more  elastic  and  easy  is 

^'^'  the  motion 

6499.  Double  curved  springs,  celled  8  springs,  vere  formerly  the  principal  springs  to 
which  the  bodies  of  four-wheeled  carnages  'were  himg  by  suspension  braces ;  see  Mg. 
853,  in  the  coach ;  but  they  are  now  scarcely  ever  used,  being  superseded  by  the  spriii^ 
described  next. 
6600.  C  springs,  fig,  860,  are  now  universally  en^)loyed  for  suspending  the  bodies  ot 

carriages  with  perches,  aa  may  be  seen  in  the  cuts  of  the  coach,;^. 
853,  chariot,  fig,  855,  &c.    One  great  advantage  of  this  forai  over 
the  S  spring  is,  that  the  leathern  brace  is  stretched  round  the  hack 
of  it,  and  can  be  tightened  by  means  of  a  small  iron  axle  and  notch- 
ed wheel  called  a  jack,  a :  thm  is  rendered  neceqsary  occasionally, 
because  the  weight  of  the  body  gradually  stretches  the  braces, 
causing  the  body  to  sink  down  nearer  to  the  ground.    Accideats 
from  breaking  rarely  occur  in  C  springs,  thou^  they  are  frequeitt 
in  double  elbow  and  elliptic  springs.    The  C  springs,  also,  &eai 
their  long  braces,  yield  a  universal  motion  before,  behind,  downward,  and  sideways, 
and  therefore  are  the  easiest  for  the  rider,  though  not  for  the  horse ;  whereas  elbow  aid 
elliptic  springs  are  confined  to  vertical  action,  which  is  less  easy. 
6501.  Elliptic  springs,  fig.  851,  are  those  most  commonly  now  used  in  modem  light 

carriages  without  perohes.  They  consist  of  two  curved 
springs  placed  on  each  other  with  the  concave  aorlaces  op- 
posite, and  connected  together  at  the  ends,  forming  nearly 
the  figure  of  an  ellipsis.  They  are  placed  on  the  arie-tiees 
at  right  angles,  and  the  weight  of  the  body  bears  npon  the 
npper  spring.  Examples  of  these  may  be  seen  in  all  the  four-wheeled  carriages  with- 
out perches.  They  are  less  easy  than  the  G  springs  with  braces  ;  but,  throosh  the 
great  improvement  of  roads  and  pavements,  they  are  not  much  inferior  in  thia  in^iMct 
They  are  easier  than  the  double  elbow.  i«»|w« 
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.  the  elliptical ;  but,  instead  of  another  curved  apringbe 
J  ing  placed  above  this,  there  is  a  eaived  iron,  jff.  S5S, 
'  aimplj  cidled  a  dunii  tiay,  because  in  thia  case  so  much 
elastieil7  is  not  required. 

6503.  ConMniiiatu  ofineral  of  ike  abtne  t^ngt  are  employed  in  varioua  carriages, 
and  receive  diflbreot  appellations  by  coacb-makeia.  Thus,  vhen  four  elliptic  springs 
are  used  in  a  four-wheeled  carriage,  the  whole  is  termed  the  mit-cracker  tpHngt.  T'k- 
grapk  tfringt  are  a  combination  afeight  springs,  when  used  in  rour-wheeled  carriages. 
Two  or  these  are  placed  longitudinally  on  Ihe  frame-work  of  the  body,  and  two  trans- 
Terse  ones  are  suspended  from  it  by  shackles ;  on  the  latter  the  wei^t  rests,  and  thus 
the  body  is  plwed  two  removes  from  Ihe  concussion.  The  Stanhope  is  suspended  on 
four  of  these  springs ;  from  the  small  space  they  occupy,  they  are  constantly  used  m 
stage-coaches ;  but  they  are  not  very  easy  without  a  ^at  weight  on  Ibem. 

6504,  The  springs  of  oarriages  are  made  of  a  peculiar  kind  of  coarse  steel  prepared 
eipressly,  and  kaving  little  oarbon,  that  they  may  be  less  brittle.  Forging  coach'Spriii^ 
IS  a  peculiar  branch  of  business.  Though  springs  are  kept  painted,  yet  they  arc  liable 
to  decay  by  the  run,  forcing  its  way  between  the  plates,  rusting  ibe  inner  surfaces. 
Mr.  Adams  recommends  tinning  each  plate  before  putting  them  together,  Mr.  Adams 
likewise  obBerres  that  a  difficulty  arises  in  adjusting  the  elasticity  of  spriogs  to  the 
weight  of  the  carriage ;  for  if  springs  are  calculated  fur  a  certain  weight,  aay  aii  per- 
•oos,  and  only  three  enter  the  carriage,  the  springs  will  be  found  too  hard,  and  with 
more  weight  the  carriage  would  be  easier.  Even  when  properly  adjusted,  light  car- 
riages are  not  so  easy  to  ride  in  as  heavy  ones,  because  the  concussion  on  a  rough 
road  takes  more  effect  on  a  light  carriage,  in  causing  it  to  rebound,  than  il  does  on  B 
ii^vTone. 


CHAPTER  III. 

Thi  fallowing  representations  of  carriages  are  all  drawn  accurately  to  the  same  scale, 
which  is  tdaceifbelow  the  wood-cat  of  the  coach. 
4680.  Tki  math, fig.  853,  is  the  principal  carriage  in  use.    It  is  properly  a  Tour-wheel' 


ed  carriage,  with  two  seats  witlJn,  and  capable  of  holding  four  or  six  persons,  "nicre 
are  several  varieties,  but  the  toum  eaach  ia  the  most  complete.  Of  this  the  carriage  has 
been  already  described.  The  body  is  now  always  suspended  by  braces  and  C  springs, 
the  braces  passing  over  the  springs  so  as  to  be  lightened  by  winding  round  a  jatk  placed 
4t  the  bottom.  This  is  a  great  improvement  on  the  S  springs,  y^.  8M,  used  not  many 
_.   Bu  years  back,  and  which  could  not,  from  their  form,  be  so  tighl- 

'''■™-  ened.    The  body  is  atlached  to  the  braces  by  curved  irons, 

called  budy  Uoft.  Somo  coaches  have  the  coachman's  seat 
covcreil  by  a  rich  Iiammcr-rlath,  supported  upon  the  horn  of 
Ihe  loop  by  means  of  branch  iron-work,  and  oihera  have  a 
SelUlniry  bom,  like  that  of  Ihe  chariot,  fie.  8S».  The  platform 
behind  for  the  footmen  is  best  suspended  from  the  body,  or 
from  the  C  springs,  which,  in  that  case,  ought  to  be  very  strong ; 
van  placed  merely  upon  the  carriage,  the  jarring  is  intolerrble.  Some  coaches,  be- 
>-*■  Uke  C  spiinp,  have  also  under  springs,  as  in  the  cbariot,/f .  SS6,  and  these  an 
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by  nuich  the  easiest.  When  there  are  voder  springs,  the  fooUnan's  plstlbvm  is 
ally  placed  vpon  them,  though  the  jarring  is  stiU  Tery  eoasiderable.  Coaches  hare  tte 
great  adyantage  of  afibrding  the  most  comfortaMe  aecommodatioa  to  a  family  in  aS 
weathers ;  but  having  no  conTenient  lookout  in  ironty  they  are  not  so  agreeaUe  oh  some 
other  0008810*18  as  other  ▼ehicies  which  have  been  sobetitnted  for  them;  they  are, 
however,  upon  the  whole,  the  most  complete  of  ail  carriages. 

6506.  Crane-neckei  carriages  are  so  called  from  a  particular  form  of  perch,  wtudi  ob- 
viates the  difficulty  which  we  have  dwelt  upe&  respecting  the  limit  in  taming  tte  fern 
wheels.  The  crane  neck  is  formed  by  removing  the  pOT^  of  wood^  and  eidintitiiting 
two  long  bars  of  iron  arched  upward  in  front,  as  in  Ibe  phaeton,;^.  867,  aomewliat  in 
form  of  the  neck  of  a  crane,  by  which  means  the  linre  wheels  can  pass  underneath  is 
turning.  This  answers  the  desired  end,  and  adds  much  to  tiie  strength  eC  the  vehidBr 
but  likewise  much  to  its  weight.  This  contrivance  is  not  modern ;  and  aa  ^y»ifhrf 
were  formerly  kept  only  by  the  rich,  who  conld  affi»d  to  keep  abundance  of  horoefc,  the 
difficulty  of  draught  was  not  regarded  as  of  much  oonsequenoe ;  at  present  ii  is  ilmimt 
entirely  confined  to  state  equipages,  all  of  which  are  so  built,  on  account  of  ila  elegaae? 
and  convenience  in  turning ;  but  the  description  of  these  does  noa  came  witha 
limits. 

6507.  TravcUrng  coachu  are  now  seldom  used,  lighter  vdiides  being  ftmad 
venient.  When  an  ordinary  coach  is  used  for  travelling,  it  in  fitted  up  i»  n 
manner.  The  hammsr-cloth  is  taken  ofiT,  and,  instead  of  the  Salisbuiy  baot,' 
of  a  square  form,  is  introduced,  capable  of  holding  trunks.  It  magr  be  interesting  te 
notice  that  formerly,  instead  of  the  present  boot  insde  of  boards  covered  wiA  leathov 
one  made  simply  of  stifi'leather  was  made  to  hoH  the  luggiage,.caled  a. budgwiy  wfaeaer 
the  term  so  well  known  to  politicians.  A  similar  one  is  placed  behind,  er  a  saait  lor 
servants,  supported  on  the  springs.  Two  flat  boxes  eoveiei  with  leather,  caBed  ta^f^ 
rials,  are  sometimes  placed  upon  the  roof  of  the  body,  and  even  a  eontrivanee  benenlb 
the  body,  called  a  well.  Venetian  blinds  are  added  to  the  windows  -,  a  chain  and  dra^- 
staff  are  added  for  going  down  hill,  and  a  tool-huigel  should  never  be  omitted. 

6508.  The  landau  is  a  coach  having  the  upper  part  to  throw  open  occasionally  in  fine 
weather.  This  is  eflTected  by  means  of  jointed  metal  levers,  called  trnw,  en  the  upper 
quarters,  as  in  the  pxlentum  laDdan,>^.  870.  When  the  carriage  is  required  to  be  open, 
the  two  quarters  separate  in  a  joint  m  the  top,  and  each  folds  badL  These  carriages, 
which  are  hung  and  fitted  up  in  every  respect  like  a  coach,  are  eztremefy  convenient, 
as  they  answer  the  purpose  of  an  open  and  cloee  carriage,  without  the  expense  of  keep- 
ing two,  and  accommodate  many  persons  without  the  care  of  driving,  as  in  other  opeit 
carriages.  The  bodies  not  being  assisted  by  the  connecting  strength  of  the  upper  fza- 
ming,  it  becomes  neeessary  to  make  the  lower  parta  of  stronger  matoials,  and  even  ta 
have  much  iron- work,  which  somewhat  increases  the  weight ;  also,  the  upper  qaartera, 
with  the  joints,  are  obliged  to  be  covered  with  the  leather,  which,  thoo^wdi  blacked, 
has  not  the  same  good  appearance  as  that  of  coaches  with  fixed  roofi^  and,  after  nm^ 
use,  looks  indififerently.  It  appears,  nevertheless,  to  be  a  kind  of  earriage,  upon  the 
whole,  well  suited  to  our  uncertain  climate,  and  if  buMt  fight,  without  a  perch,  and  with 
elliptic  springs  only,  is  found  pxtremely  useful  Thsy  are  sometimes  made  narrow,  to 
.be  drawn  by  one  horse. 

6509.  The  Umdaulet  is  a  cliariot  having  the  head  to  open,  in  ti»  same  manner  as  the 
landau :  there  is,  of  course,  only  one  seat.  The  same  obnervationa  may  apply  to  it  av 
to  the  latter  carriage. 

6510.  The  barmtche  is  constructed  like  the  lower  part  of  n  coadi,  with  a  perch,  aafl 
two  seats  in  the  body,  and  hung  on  G  springs ;  bat  it  is  essentiany  an  q;>en  carriage , 
having  no  roof,  and  only  sometimes  a  jointed  head,  to  put  occaaionally  on  the  hinder 
part.    The  driver's  seat  is  in  front,  and  there  is  seldom  a  place  behind  for  the  Ibotman, 
who  sits  on  the  box  with  the  driver.    It  was  formerly  a  very  fashionable  carriage,  and 
is  extremely  agreeable  in  fine  weather,  and  convenient  for  a  party,  but  it  is  not  calcu- 
lated for  bad  weather.    The  head  may  be  dosed  in  by  a  glass  firamet  like  the  bntiadi- 
ka,  but  this  is  inconvenient ;  and  this  carriage  is  now  ninch  supeneded  by  the  hritaBnelkka* 
which  answers  several  purposes. 

The  barouche,  together  with  the  phaeton,  britzsehkay  and  some  others,  oome  vnds 
the  denomination  of  open  carriages,  as  the  coach  and  chariot  are  close  carriagta. 

65 11.  The  barouehet  is  to  a  barouche  what  a  landanlet  is  to  a  landau,  an  open  earriage 
with  a  head,  and  in  form  like  the  lower  part  of  a  chariot. 

6512.  The  sociable  was  a  carriage  formerly  in  use,  constructed  like  the  barouche,  bcit 
with  sides  of  worked  cane. 

6513.  The  chariot  differs  from  the  coach  in  having  only  one  seat,  and  it  in,  in  fact, 
like  a  coach  with  the  fore  part  cut  ofiT,  whence  the  French  appellation,  a  coupi.  It  va 
hung  in  the  same  manner  as  the  coach,  with  C  sprii^;s,  and  has,  as  well  aa  Hui  coac^ 
what  the  coach-makers  call  a  compass  perch ;  somet&es,  also,  it  has  under  springs,  an 
Jig^  855.  The  Salisbury  boot,  as  in  the  wood-cut,  and  hammer*eloth,  are  tiw  i^wi^  ^^ 
in  the  coach.  .  It  is  considered  as  the  most  elegant  finr  a  dma  or  covrt  narrlngo,  twu  it 
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not  any  lii^er  Oa*  a  eoaeh,  thaugh  moTc  agreeable  to  the  eje,  and  aflbrdiog  a  tievi  ir 
Trout.  The  vei;  best  work  of  sTery  kind  ia  execnted  in  thia  eaniaxe,  and  good  taatc 
U  eieieieed  in  the  painting,  Taraiehing,  and  otber  deoottttioiu  in  a  ehasta  and  not  gaadj 
style. 

6514.  TVneUnv  or  7M<avCitarial,>g'.SH.— When  the  chariot  la  intended  for  tia> 


sUing  it  IB  Iniilt  aosiewhat  strongar,  the  banuner-doth  ia  remoTed,  and  a  driTing-seal 
placed  diere.  FamilieB  who  travel  with  poat-horaea  sometimea  haTe  their  own  carna- 
ges, which,  among  other  couTeuienaeB,  prevents  the  lavage  from  being  ahifted.  The 
ordinal?  chariot  ia  aometimes  coDrerted  into  Ibe  travelling  one,  hy  reinoving  the  coach- 
box, and  aupfilying  ita  plaee  by  a  trnnk-boot,  the  coachman  riding  one  of  the  horaea  a." 
poelilliaa.  A  compeaa  perch  ia  used;  and  aome  have  a  crane  neck,  which  admits  of 
the  fore  wheel  turning  in  less  room  in  nanow  atreets :  or  aometimei  a  ncan  neck, 
which  conaiata  of  a  aingle  perch  instead  of  a  double  one,  the  arched  part  only  being  of 
iron.  Another  trunk-hoot  is  iHaced  belund,  with  a  Beat  for  servants :  on  the  roof  ia  pla- 
ced « large  aqiMre  box,  called  an  mperial,  and  sometimea  there  la  dao  a  oaae  below  the 
body,  caled  a  ueU.  All  these  are  covered  with  water-proof  Uaek  leuhor,  and  they  are 
weH  seoiffed  by  leather  atrapa  and  bodtles.  There  are  likewise  Venetian  Uinds  to  the 
wiodowa,  H&d  a  awoid-eaae,  drag,  and  chain.  So  many  conventeiMM*  we  useful,  be- 
cause it  is  not  nnooDunon,  in  sone  couDlries,  to  be  obliged  to  cany  portable  tables  and 
atoda,  beds  and  beddings,  together  with  aome  cocUng  and  other  ntenaila.  For  peraons 
who  wid)  to  lie  at  full  kogt^  the  front  panel  can  be  talcen  out,  and  a  boot  added  at  the 
bottom  of  the  body  to  atretch  the  legs  and  feet  into ;  this  ia  tenned  a  iomtute.  A 
chain,  iboe,  and  ataff  are  likewiae  necesaary  on  a  journey.  The  chain  is  to  lock  one 
of  the  wbeele,  to  check  the  velocity  in  going  down  a  hill.  The  shoe  ia  to  put  under  the 
wheel,  and  the  staff  is  to  slop  the  oarrlage,  to  give  a  rest  to  the  horses  on  ascending  a 
hilL  The  chain  ia  fixed  to  the  middle  of  the  perch,  and  ia  covered  with  leather,  to 
prevent  it  from  nttlng.  A  box  with  aome  neoeaaarr  tools  ahould  never  be  omitted 
in  case  of  an  accident,  aoch  aa  a  wien^  hammer,  chisel,  saw,  pinoers,  a  few  bolts. 
nnts,  and  eorewa,  &c. 

B516.  A  MgJb  Iraaelling  dkoriot  may  be  put  apon  elliptic  springs  without  a  perch ;  but 
[MTttenlar  care  ahoold  be  taken  Oat  the  body  ia  well  secured  t^  iron  plates,  as  in  thai 
oaae  Uiese  alone  will  connect  fk»  Aire  with  the  hind  carriage.  This  will  not  be  ao  easy 
a  vehicle  aa  when  hung  with  C  aprimiB,  S  braces,  and  will  require  veiy  amooth  roada 
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6GIB.  Tht  jmil-ciaiti  is  of  the  aame  general  Coim  u  tbe  tnTelling  chariot,  but,  bottg 
intended  for  quick  traTelliag,  is  built  light ;  and,  to  rendei  it  still  lighter,  there  ia  do 
coach-bos,  the  drirer  aitting  on  one  of  the  horaea. 
6817.  The  fhatton  of  iht  end  of  latt  ctiUmy  ww  a  leiy  Jofly,  open,  foaT-aheeloI 
carriage,  irith  a  jointed  head, 
fig.  867 ;  it  had  a  Tery  show; 
appearance,  but,  from  ita  jac- 
posterouB  height,  was  far  from 
being  safe,  trhence  probahlj 
its  appellation  from  the  fabled 
ear  of  the  son  of  ApoUo.  It 
waa  for  some  time  macti  is 
faahion,  and  waa  a  faroarite 
driTing  carriage  of  Geoige 
IV.  when  Prince  of  WcIm, 
■ndalsoof  Sir  John  I^ad,UKl 
other  whips  of  tbo  tine. 
There  were  serer^  vaiieties, 
of  greater  or  less  eleTatini, 
and,  consequently,  hazard  to 
the  driver ;  but  we  give,  is 
fig,  SSe,  a  representation  of 
the  crane  -  necked  phaeton, 
with  iron  perches,  from  Fnt 
ton's  work  •■  On  Carriages,"  with  a  riew  to  show  the  ahsnrdity  of  the  taste  of  those 
days,  and  tbe  improTement  that  baa  taken  place  since  in  carriage  building.  It  waa 
cansidered,  from  ita  comparative  lightness  and  elevation  above  the  dust  of  the  road*, 
to  be  an  improvement  on  former  vehidea,  and  safer  than  those  with  two  wheels ;  bat 
thia  lofty  coDstrnction  has  now  gone  entirety  out  of  use,  in  conseqnence  of  tbe  uuoet- 
ous  accidents,  often  fatal,  which  occnrred- 


Fig.  858  represenls  a  ftrei 
phatlon,  not  long  aiooe  made ; 
somewtMt  lAer  the  old  fash- 
km,   but   uaKb.  ndoced   in 


the  siinptesl  forma  of  foar-wheeled  car- 
riage* in  ordinary  izse.  *'  It  is,"  saya 
p  Adama,  "  literally  a  long  box  and  \oAtn 
tor  Inggage,  uanaDy  painted  black,  with 
an  am^ihair  and  bood  in  frent,  and  a 
bench  behind;  an  arch  in  the  loc^r  b 
neaallycontrtvedtopennitthe  fore  wheel 
to  pass  beneath,  and  thna  allow  it  to  be 
much  hi^hor."  The  body  rests  on  funr 
\  cross  spring,  whose  ends  are  SDapended 
/  (torn  four  sidis  springs  ^aced  aertws  ths 
'  axles.  These  springs  are  cortneeled  at 
the  ends  by  linka  called  ikaeUa,  aa  ■■ 
the  ordinary  atagecoacbee,  which,  if  not 
properly  conatmcted,  ai«  apt  to  occasioi 
a  jingling  noiae.  Some  have  snbatituted  leathern  braces  instead  of  them.  By  tboaa 
who  like  to  drive  themselves,  tbe  body  with  the  driving-head  is  placed  in  front,  as  ■■ 
'the  wood-cut ;  and  the  phaeton  is  generally  dooUe  bodied,  that  is,  having  another  seat 
behind  :  but  Iha  seats  may  shift  their  places,  in  order  that  a  servant  may  drive  in  bad 
weatJier.  Though  convenient  tor  town  use,  or  for  travelling,  being  light,  with  ratbei 
Inrge  wheels,  yet  it  is  not  very  gracefnl,  and  is  now  mnch  superaeded  by  tbe  britxscfaka. 
9G1S,  The  undct-tpring  phdeton  is  snapended  on  C  spiings,  and  has  likewise  rIoaWa 
elhuw  mail,  or  elliptK  springs. 
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p  with  a  raeeptacle 


.  the  body  to  carry  dogs, 
nd, on  account 


6bS0.   TIk  thooting  phaetrm  it  fitted  n 
game.  &.c. 

S5SI.  Tkt  trilttchlia  is  a  carriage  lately  introduced  from  Gennaoj,  a 
of  its  great  conveaience,  has  become 
extremely  commoD.  Figure  B60 
represents  the  original  Gennan 
britzsclika.  The  body  ia  so  long 
that  the  traveller  may  recline  at 
full  length  and  sleep,  a  convenience 
not  potsessed  by  other  carriagea.  . 
It  has  a  perch  with  C  springs  ; 
head  is  sometimes  fixed  as  in 
wood-cut,  but  is  sometimes,  ai 
moveable :  Tor  cold  weather  it  is  i 
aed  in  front  by  an  ingeniously-con-  ^-^ 
trived  shutter,  with  pane*  of  glass,  "H 
which  folds  up  in  a  recess,  and 
which,  when  let  down,  fills  the  whole 
front,  closing  with  a  tight  joint. 
The  wheels  are  rather  low,  and  the  driver  sometimes  sits  in  the  body  of  the  carriage, 
or  he  may  have  a  seat  in  front.  The  part  of  the  body  not  sheltered  by  the  bead  is 
oovered  by  a  moveable  wooden  flap,  which  folds  back  in  several  pieces. 

6623.  The  brilaMai  made  in  England  have  nearly  the  same  form,  fig.  881,  bat  are 


more  convenient.  The  head  ia  always  a  moveable  catosh,  and  there  is  a  place  for  the 
driver  in  front,  and  a  seat  for  servants  behind.  Though  in  wet  weather,  when  the 
head  and  glass  frame  are  up,  nnd  the  knee-flap  down,  the  body  will  hold  but  two  per- 
Bons.  yet  in  tine  weather  two  more  can  be  accommodated,  by  raising  the  knee-flap, 
which  folds  back,  so  that  part  of  it,  padded  on  the  lower  side,  stands  upright,  as  in  the 
dotted  line  a,  end  serves  for  a  back  to  those  who  are  on  an  additional  seat :  some  of 
these  britischkas  are  ^o  made  with  additional  under  springs,  or  put  upon  elliptio 
springs.  For  travelling,  sometimes  the  driver's  seat  in  front  is  removed,  to  give  room 
Ibr  more  trunks,  the  driver  sitting  on  one  of  the  hnrses, 

SS33.  Tht  mi-a-eu  was  a  carriage  formerly  fashionable,  though  now  not  in  use.  It 
was,  as  the  French  name  implies,  a  narrow  coach,  in  which  only  two  persons  could  sit 
face  to  face.  The  advantage  of  it  was  that,  on  account  of  its  small  size,  the  passen- 
gera  could  not  be  Jolted  against  each  other,  and,  being  confined,  it  was  warmer  ttian 
larger  carriages. 

eS34.  Tk  ntliy  was  a  name  given  to  a  carriage  used  formerly,  built  light,  with  one 
seat,  in  the  form  of  a  chariot,  but,  like  the  vis-a-vis,  with  the  seat  so  contracted  that 
one  person  only  could  sit  on  it )  and  it  was  so  called  from  the  proprietor's  desire  of 
riding  alone. 


CHAPTER  IV. 


BBSS.  Within  these  few  years  a  numerous  class  of  carriages  has  a;^ared  wHbont 
perches,  having  tho  driver's  seat  attached  to  the  body,  which  reits  upon  the  axles, 
with  elliptic  springs  intervening,  see  fig.  843 ;  they  are  usually  termed  "  elliptic  spring 
caiilagea."    One  material  advantage  attettding  the  omiaaioii  of  the  perch  i*,  that  the 
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body  can  be  brought  near  to  the  mimd,  thoa  lowering  the  eentre  of  gnrntj  ttt  tbe  t» 
hide,  and  rendering  it  safer  and  leae  liable  to  be  OTeieet ;  it  also  aflfords  greater  con- 
venience  of  ingress  and  egress.  These  carriages  are  particularly  suited  to  the  infim, 
and  ladies  who  find  it  difficult  to  mount  the  ^h  steps  of  an  ordinary  eoacL  Tbey 
are  also  less  expensive  to  build,  and,  being  lighter  than  perch  carriages,  do  not  lequiie 
such  strong  horses ;  but  they  are  not  Quite  so  easy  for  the  rider  as  perch  carriages 
with  suspension  braces  and  C  sprinjgs,  although  the  improvement  of  the  roads  by  ue- 
adamizing  has  rendered  them  little  inferior  when  the  springs  are  well  made. 

By  comparing  the  constraction  of  the  fore  part  of  the  carriage  o(  one  of  these,  in/g. 
863,  with  that  of  perch  eaniages,  in^.  846,  the  difference  urill  be  readily  perceived. 
In  Uie  elliptic  spring  carriage,  the  fore  transom,  a  b,  instead  of  resting  upon  a  fore  azlfr- 
tree  bed,  as  in/g.  646,  bears  upon  the  elliptic  springs  e  and  d;  and  these  rest  upon  the 
iron  axle  ef,  without  any  bed  of  wood.  The  bar  g  A  is  fixed  to  the  bottom  of  the  bodj 
of  the  carriage,  and  a  bolt  similar  to  the  perch  bolt  passes  through  this  bar  and  the 
fore  transom,  a  h,  on  which  the  carriage  turns,  the  wheel  plate  aid.  tatebeh  being  the 
same  as  in  the  perch  carriage ;  g  A,  therefore,  belongs  to  the  upper,  and  €ito  the  un- 
der carriage,  the  principle  of  turning  being  the  same  in  the  carriages  without  perches 
as  in  those  which  have  them.  These  four-wheeled  carriages  on  elliptic  springs, 
and  without  perches,  are  now  so  numerous,  that  it  is  impossible  to  go  into  the 
streets  of  any  of  our  principal  cities  or  towns  without  seeing  some  of  them  *,  and 
they  are  best  examined  in  the  objects  themselves  alter  the  clew  whidi  has  just  been 
given. 

6526.  It  has  been  stated  that  when  the  wheel  of  a  carriage  comes  in  contact  with 
any  impediment,  it  is  most  essential  that  the  whole  of  the  impetus  or  momentum  whkb 
the  carriage  has  already  obtained  in  moving  should  be  brought  into  fnU  action ;  and, 
conse(][uent)y,  that  no  elasticity  should  intervene  between  the  wheel  and  the  load  in  the 
direction  of  the  progressive  motion,  that  is,  longitudinally.    But  carriages  hung  npoA 
C  springs  admit  of  a  very  considerable  longitudinal  movement  in  the  body  of  the  car- 
riage, and,  on  that  account,  they  are  the  most  heavy  to  draw.    Cabnolets  hung  in  i^ 
manner  require  heavy,  powerful  horses  to  drag  them,  whereas  vehicles  with  grasahop* 
per  and  elliptic  springs  have  no  elastic  motion  in  a  longitudinal  direction,  but  only  aa 
up-and-down  motion ;  they  are,  therefore,  much  easier  to  pull,  and  may  be  drawn  by  ligfatr 
er  horses.    Carriages  suspended  on  C  springs  are  the  easiest  for  the  passenger,  thoo^ 
not  for  the  horses ;  because  with  them  there  is  not  only  a  longitudinal,  but  lilLewise  a 
side  motion,  as  well  as  a  perpendicular  one,  which  causes  the  joUing  from  passing  over 
stones  or  other  obstacles  to  be  less  felt  than  with  grasshopper  or  elliptic  firings.    Nov* 
however,  from  the  great  improvement  in  our  roads,  carriages  on  elliptic  springs  an 
nearly  as  easy  to  the  rider  as  those  on  C  springs,  and,  being  much  lighter  for  the  hofses, 
are  much  in  fashion.    The  more  elasticity,  or,  in  other  words,  the  more  action  there  is 
in  the  latter  springs,  the  more  efibct  wUl  they  produce  in  diminishing  the  draught : 
with  a  C  spring  a  contrary  effect  is  produced.    The  greater  the  elasticity,  also,  the 
more  will  springs  lessen  the  sudden  shocks  to  the  load.    Some  are  of  opinion  that  post- 
chaises,  which  are  now  hung  on  C  springs,  may  afford  all  the  ease  that  is  required  by 
placing  them  on  well-constructed  grasshopper  springs,  and  with  considerable  advan- 
tage to  the  horses. 

Much  of  the  forms  and  construction  of  carriages  dep«id  upon  the  roads,  smoe  it  is 
requisite  to  suit  them  to  the  condition  of  the  latter.  The  late  improvements  on  xoada 
have  had  a  considerable  eflbet  upon  modem  carriages,  which  are  now  huilt  much  ligfal* 
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er  ^^^^'  tenwiiT,  whM  greater  •tieaatli  waa  reqakad  M  tmW  Hm  o 


6537.  i'lUetm*  are 
mw  verygtiuraliv  mait 
milumi  a  jwrcA,  aad 
placed  upoD  elliptic 
Bpriags.  Fifun  863 
IB  one  of  tliia  kind, 
in  which  the  body  in 

ths   phaelon    with    ft 


6538.  ^4  pony  pbufvn  is  a  aiiiaU,  li|tit  [diaetOB  with  low  vheala,  intended  fbr  parka, 
wbereladieaoan  drive  theiiMelT«a;  Mt  abojiniy  lideaapaMilUoaMioaeoftlieponiea 

6S29.  "Hie  cab  phaetwia, ;!; (.  atSi,  Mt,  an  other  niamphw  of  Ike  Tineiiea  of  ihia 
kind  of  carriage  tbathaTfl  appeared  of  lata.  Theae  are  aomettow  baag  ta  C  Bpringa 
wilb  a  perch ;  and  souMtmea  tk«  apwr  part  of  the  body  ia  of  mm, 

SasO.  Fig.  867  is  a  «ab  phMton  with  a  hard  aeat. 


SSai.  Tlu  filtnlum,J!g.  S68,  invenivd  by  Mr.  Daries,  coach-bnililleT,  of  Wipnore- 
street,  Loodon,  is  one  of  the  moat 
etanicterialic  of  carriaxea  witb- 
ont  s  perch.     It  la  a  fbiuvwheeled 
carriage,  the  fore  and  hind  parta 
of  the  bod;  resting  upon  the  el- 
liptic springs  that  are  placed  upon 
the  iron  axles.     The  central  part 
of  the  body,  with  the  door,  ia 
L  brought  down  very  low,  aflbrdina 
\  easy  access ;   and  the  box  and 
'  '  '  kg  seat,  instead  of  being  de- 
a  fioni  the  body,  ftnm  one 
Mwith  it.    Leather  sfdashcra 
■le  placed  on  each  aide  of  ths 


drlriag  si 
tadndfri 


door  to  Meat  the  passengwa  from  tht  dirt  of  the  wheeli.  Tbia  carriage  hu  nmaiOj 
H  bead  to  throw  Dp,  utd  nuj  be  open,  or  fnraiahed  with  >  ^a«a  and  fraioe  in  the  ma*- 
uerofthebritzackka. 


eS3S.  The^lacam 
Unda^,  Jlgvrr  809,  it 
another  carruge  ij 
Mr.  Dariea,  on  tbt 
avDB  principle,  «a  et- 
liptic  spriacBiUaltbe 
centre  of  tbe  bod; 
broaght  low. 


BBSS.  Til  TCMntfB 
cSariat,  fg.  87S,  bj  Mr. 
Davies,  exbibits  inolb- 
er  inatance  <rf'  the  td^ 
tation  of  tbe  priucjito 
we  hkre  mentioaed. 


Tkt   itm- 

hit*KUM,fig.  tnx  » 

a  amall  foar-wbeel- 
ed  carriage  in  (be 
form  of  tbe  britnch- 
ka,  bat  withMii  t 
perch,  and  placed  (w 
ell^itic  aprjnci.  Bj 
lifting  up  tbo  kaee- 
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6537.  Tht'Felham,  fig,  87i,  it 
anolber  of  Mr.  Daviess  carria- 
ges, having  some  of  the  quali- 
ties or  the  briizachka. 


b&38.  Fig.  876  ia  a  Bmall 
light  carriage,  having  Ihe  body 
brought  very  near  the  ground, 
extremely  conveaient  for  in- 
valida.  Its  Tona  is  t>arrowed 
from  one  or  the  street  cabs, ' 
but  it  is  larger  and  more  et^ 


0939.  Of  hachiey  cabt,fig. 
example   of  tlie   usual  cohbhucuod, 
which  is  round  very  compact  and  coo- 
venient. 


0640.  The  droiixtchka,  or,  aa  it  ia  comiDODly  called,  iraikf,  is  a  Rnsaian  carriage,  /ig. 
S78,  being  the  most  commoo  vebiele  for  hire  ffy^ 

in  the  streets  of  Pstersbuigh  and  Moscow.  ^&^^^         r^.s:^ 

It  is  described  by  Mr.  Bairow  aa  a  very  low  v^^ac  ^  _ 

four-wheeled  carrii^,  the  body  of  which  ii 
neai  the  pound ;  it  is,  in  (act,  a  narrow 
benchonwheels.althe  binder  part  of  which  ft 
IS  a  araall  back,  about  as  bigb  aa  the  middle  (i 
ofa  man's  body,  and  against  which  he  leans,  ^ 
■itting  BtcaddUnf  aerosa  the  bench,  with  his 
legs  atraight  down  on  each  aide,  as  he  would  sit  on  horseback.  If  a  second  peraon  be 
in  tbe  droaky,  he  aits  on  Uie  tame  bench  sideways,  with  nothing  to  rest  his  bacli  against. 
In  front  of  ^  is  the  driver,  with  his  legs  also  across  it,  and  separated  from  the  person 
next  to  him  by  a  amall  iron  bar  about  aiz  inches  in  height.  The  form  of  the  droskies 
Kept  by  private  gentleman  is  the  same,  but  they  are  more  oroamental :  they  have  pad- 
ded seats  and  backs,  and  splaahing-teathen  to  keep  off  the  din  from  the  wheels.    Mr. 
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Barrow  found  these  Tehicles  botti  rnipteasant  and  dangerous,  from  the  ^oHiiig  and  the 
difficulty  of  the  rider  keeping  himself  on  the  hench,  which  serrea  ^b  a  seat,  A  carriage 
bearing  the  same  name  is  now  built  in  this  country ;  but  Mr.  Adams  obseires  tfait, 
''  instead  of  its  being  similar  to  the  RuBsian,  it  is  rather  ^a  modification  of  the  efiiptie 
spring  britzaehka,  by  plaeing  the  pessencer's  seat  nearly  at  the  leyel  of  the  bind  site, 
and  sinking  the  oeatral  part  of  the  body  below  the  level  of  the  axle  for  tha  legs."  The 
Russian  Tehiotet  however,  appears  to  have  suggested  the  grealt  improvement  of  brib- 
ing the  body  of  some  crf'oar  new  vdiicles  so  low ;  and  this  may  be  seen  vreQ  exempS- 
fied  in  our  cQmoKn  four-wheeled  hadcney  eabs. 

AMI.  Th§  squirotid  carriage  is  an  invention  of  Mr.  Adams,  an  eminent  coach-boilder. 
Considering  the  defects  occasioned  by  having  the  fore  and  hind  wheels  of  difierent  sixes, 
he  makes  aR  his  wheels  of  the  same  size ;  hence  the  name  given  to  his  carriages.  Bj 
this  constnietion,  he  equalizes  the  fiiotion  of  the  wheels ;  and  to  enable  them  to  toiv 
readily,  without  adopting  the  usual  methods,  he  separates  the  fore  wheels,  with  tbe 
driving  seat,  from  the  ixMly  of  the  carriage  with  the  hind  wheels,  by  Tertical  hinges, 
which  causes  Uie  driver  to  turn  with  the  fore  part  of  the  carriage,  thos  having  mots 
command  of  the  hones ;  whereas,  in  the  usual  construction,  in  which  the  diifer  re- 
mains in  the  same  nosition  while  his  horses  are  turning,  he  is  sometimes  almost  digged 
off.  These  prineqMM,  which  are  solid  and  just,  are  applied  by  the  inventor  to  all  torts 
of  four-whe^ed  vahlrllBi,  ftom  tie  ooaoh  to  the  wagon. 


CHAPTER.  V. 

TWO-WIIKBLKD  CABRXAGBS. 


6542.  The  simplest  two- wheeled  vehicle  is  the  common  cart ;  this,  made  lighter  ant 
more  elegant,  and  put  on  some  kind  of  springs,  constitutes  the  spring-cart,  the  haggj, 
and  chair.  With  tne  body  suspended,  and  put  upon  good  springs,  it  has  been  iraproTied 
into  the  one-horse  chaise.  The  gig,  the  cabriolet,  the  Dennet,  the  Tilbary,  and  Stan- 
hope are  all  varieties  or  improvements  upon  this.  For  lightness  and  simplicity,  two- 
wheeled  carriages  are  preferable ;  their  comparative  less  cost,  their  being  dravm  by  oae 
horse,  and  oonse^ieatly  their  economy,  are  the  principal  reasons  for  their  being  used. 
But  they  axe  not  ao  agreeable  to  ride  in  as  phaetons,  owing  to  their  onpleasant  mofjan ; 
neither  are  they  so  safe  as  four-wheeled  carriages,  because  if  the  shafts  gire  way  the 
body  ftdls  to  the  ground  with  the  passengers,  who  are  precipitated  farwa^  with  great 
violence :  they  are  also  more  difficult  to  turn  than  those  carriages  that  have  two  axles, 
one  of  them  moveable.  Those  which  are  entirely  open,  without  any  kind  of  head,  though 
light  and  wdR  calculated  for  rapid  travelling  with  a  single  horse,  are  inconvenient  in 
rainy  and  cold  weather ;  and  the  head,  when  it  is  up,  is  apt  to  be  much  affected  fay 
strong  wind,  and  is  not  a  complete  security  from  the  rain.  Nevertheless,  vrith  all  these 
and  other  drawbacks,  they  possess  advantages  siufficient  to  be  very  generally  in  use. 
Of  two-wheeled  carriages,  some  are  suspended  by  braces  and  C  springs,  and  others  have 
the  bodies  plaoed  upon  springs  beneath  me  shafts ;  occasionally,  also,  under  simngs  csa 
be  used. 

6548.  2^  Mlutftg  are  the  long  side  framings  of  two-wheeled  oanriiigeB  whkdi  eodend 
on  each  side  of  the  hone,  and  answer  the  same  purpose  as  a  pole  in  a  four-wheeled 
carriage,  to  draw  and  tarn  Uie  vehicle  by.  As  a  considerable  portion  of  the  weight 
rests  imon  the  shafts,  it  is  essential  that  they  are  sufficiently  strong,  since  in  breaking 
the  body  must  fall  forward  and  throw  out  the  sitters ;  but  it  is  likewise  proper  that  they 
shall  have  elasticity  as  well  as  the  toughness  requisite  to  render  very  great  thi««faM^g 
not  necessary.  Ash  is  found*  upon  the  whole,  to  be  the  best  material  for  shafts,  asd 
they  are  strengthened  by  iron  plates  on  the  under  side.  Lance  wood,  obtained  from  the 
West  Indies,  has  been  much  employed  for  shafts,  on  account  of  its  great  elasticity, 
which  enables  it  to  be  much  lighter  than  those  of  ash ;  but  though  valuable  on  aooooc 
of  its  elasticity,  it  is  a  brittle  wood ;  and  being  less  to  be  d^teoded  upon  than  ash,  it  ii 
much  less  used.  It  is  strengthened  by  whalebone  on  the  bottom,  its  elastieit  j  prmai- 
ing  the  use  of  iron. 

6644.  CcUritff  tfmmHon  being  one  of  the  mo9t  denrahie  qwUiiies  in  iito-mheeled  csivMfni, 
the  great  art  is  to  haOd  as  light  as  possible,  yet  so  as  to  be  sufficiently  strong.  A^  is 
the  timber  usuatty  employed ;  the  form  depends  much  upon  fashion.  Very  l%ht  car- 
riages are  never  so  easy  to  ride  in  as  heavy  ones,  even  when  the  springs  are  jsefor* 
tionally  adjusted,  for  the  concussion  of  a  rough  road  takes  more  etifect  on  a  light  car- 
riage than  it  does  on  a  heavy  one.  Gigs,  and  other  two-wheeled  cairiages  to  be  nsed  ii 
the  country,  should  have  their  axles  sufficiently  long  for  the  wheels  to  fall  into  the  cait- 
nxts,  and  additional  strength  is  required. 

6645.  CahrioUt,  Jig,  879.— <•  This,*'  Mr.  Adams  observes,  <*  is,  in  reality,  a  regenemioa 
of  title  old  one-horse  chaise  in  a  more  ele^nt  form,  which  has  been  borrowed,  togetbet 
with  its  name,  from  the  French ;  and,  as  is  common  in  most  such  cases,  it  has  been  on 


TWO;VBBaLeD  OASKtASES. 
prOTsd  I^MD. 

of  the  BautUi 

S  lieBd  to  ratse  of  in  bad  weath- 
er, with  curMins  to  draw  in 
front,  M  it  may  be  closed  in  Irj" 
a  German  shutter.  Thq  koee- 
flap,  instead  of  bcinj^  a  pipce  of 
flexible  leather,  as  in  tl^  apron 
of  the  old  one-horse  chaise, 
is  stretched  tightl;  acroM  b 
frame,  which  aoswera  better." 
Thoogb  an  elegant  vetitcte,  it 
is  not  very  safe  wbeo  moring 
■t  a  rapid  rata.  Tlte  body  ia 
hung  on  C  springs,  and  braces 
behind,  and  it  has  a  double  elbow,  or  grasshopper  spring  beneath,  reating  on  the  axle ; 
besides  tbase,  there  are  two  small  brackete  affixed  beneath  the  shafts,  to  take  two 
•traigbt  springs  which  are  bolted  to  the  body.  It  is  a  convenieot  carriage  for  a  aingle 
man  to  ride  about  town  in,  as  it  aflbrds  shelter  from  the  weather,  and,  aa  Om  owner  obd 
drive  it,  it  saves  the  inooETanience  and  expense  attending  on  a  close  carriage  wiUi  aer* 
vanta,  A  boy,  however,  may  be  carried  beliind,  cnt  off  horn  oommunication  with  the 
riders,  and  ivtKi  may  talra  cbaTje  of  the  rehide.  Ita  weight  reqnirea  powerful  horaes, 
and  to  mn  a  cabriolet  abont  town  all  day  twv  are  required ;  and  if  day  after  day,  three 
will  be  Decessary. 
6S46.  The  cutrieU,  fig.  SM,  iBBbn  from  other  two-wheeled  oarriagea  chiefly  in  being 


drawn  by  two  horses  abrsaat  instead  of  one )  and  it  is  the  only  two-wheeled  carriage 
where  two  horses  are  employed.  It  has  no  shafts,  and  the  body  is  saspended  ia  a  sim- 
ilar manner  to  the  cabriolet.  A  pole  is  inserted  into  the  front  cross-bar  of  the  carriage 
fraine,  and  passe*  between  the  horses ;  from  this  ■  metal  bar  is  suspended,  resting  on 
the  borsea'  badm  (rspreaented  in  Uie  wood-cat  as  tnmed  npright) ;  this,  and  the  pole 
BUBtaioing  the  weight  of  tb«  carriage  and  passengers,  Is  the  same  manner  of  yoking  as 
that  of  the  claasio  oar.  It  fatigues  the  horses  less  than  a  foar-irtieeled  carriage,  but, 
aa  the  safety  of  the  TsUded^eods  entirely  upon  tlie  strength  of  the  pole,  there  is  great 
risk  in  case  of  the  Iwrsw  bocomitur  restiff  It  is  seldom  made  of  a  gracerul  fonn, 
thou^  it  might  be  so  by  a  penon  of  taste ;  bnt  it  haa  been  almost  wholly  disosed  of 
late,  perha^  on  aeeoant  of  its  want  of  safety.  Any  one-horse  vehicle  may  be  easily 
conrertad  mio  s  carriole  by  aabstitnlinf  a  pole  for  shads ;  bnt  the  curricle  is  usually 
made  expressly  with  some  pecnliaiities.  Fig.  SfiO  is  a  cnrricle,  in  form  resembling  a 
Stanhope,  with  a  seat  behind. 

6547.  A  tandewi  is  not,  as  some  sappose,  a  particular  kind  of  carriage  ;  but  the  term 
(probably  from  the  Latin  tatidem.  at  length)  la  applied  only  to  the  manner  of  placiagtwo 
horses  to  draw  any  two-wheeled  earriage  in  a  team,  or  one  befors  the  other.  When 
the  Toads  are  very  bad  and  heavy,  it  ia  sometimes  necessary  to  add  one  horse  in  thte 
way  to  leliHTe  the  other,  and  promote  speed.  This  method,  however,  can  only  be  nsed 
by  those  who  are  expert  in  driving,  nntese  the  fore  horse  is  rode  by  a  postilion.  As 
.  this  maybe  often  useful,  it  is  convenient  for  every  one- hoise  earriage  to  have  a  loop  at 
the  point  of  each  shaft  for  the  leading  horse  to  be  fixed  to. 

654S.  A  gig  is  a  one-horse  chaise  wilhout  a  head,  or  an  open  railed  chair,  made  of  a 
light  eonslruction  for  qniek  travelling,  sometiiBes  saspended  by  braces  and  Kprings  be 
hind,  and  having  in  addition  ssme  o^er  apringa  between  the  body  and  axle;  and  some 
giga  have  only  the  latter  sicriagfl,  Oigs  are  Bade  of  s  grest  variety  of  fbnns  well  known, 
and  with  various  aceommodatioos  for  hixgage.  The  name  gig  inetedss  the  Qennet, 
Tilbury,  and  Stanhope,  which  ere  gigs  of  patticolar  conetraotiraiB  snd  modes  of  hang- 
ing.    They  have  always  a  space  beneath  for  holding  a  partmantean  or  other  lunsge. 

65W.  TU  Dtmuifjig.  881,  ia  a  light  two-whsekd  as(nB(e,  said  to  be  ao  nainsd  (hnn 


11m  HiMM  Dennetywo  eelebnted  dancert.  It  ■  f 
gigiUBdeof  vajioDsfonns.-bifthiiiig  bjim  cOmKu- 
tion  of  three  spriDgs,  two  «f  tbam  being  jdiorf 


maj  be  with  or  without  a.Jointed  bood,  and  eitte- 
of  etna  OT  close.  The  Penttet  apringa  are  tot 
common];  nsed  in  ligbt  catfs. 

6A(H).  Tlu  TiOm.Jig.  8S^  deriTes  its  appelta- 
tian  from  a  coach-builder  of  that  name.  It  n 
for  man;  years  veiy  faahionable,  but  it  is  atHba 
sightlj  nor  conveAient,  and  though  spparemlf 
ll^t,  it  IB  in  realitj  reiy  hear;,  from  the  quaaatr 
To  support  the  bod;,  it  has  an  iron  gibbet,  ■,  6stt 


on  the  hinder  part  of  the  carriage,  to  which  the  bodjt  is  suspended  by  Ie«ihern  brace* ; 
aad  it  has  grasshopper  springs  fixed  to  the  bod;  beneath  the  abafls ;  likewise,  in  fion 
there  are  two  single  elbow  springs  attached  to  the  body,  aerring  to  anspend  it  b;  t 
short  leathern  brace.  It  has  a  small  hose  below  the  seat  for  luggage,  and  a  doth  board 
Id  front. 

6651.  7^  Slanhopt,  fig.  BS3,  resembles  the  Tilbui;  in  the  bod;,  bol  has  more  roon 
below  for  luggage.     Tbe  ori- 
gin of  this  carrisge  faas  been 
commtlDicated   to    os   bj   aa 
eminent  coarb-mMker  well  ac- 
qtiainted  iritii  the  circnmstan- 
':  ces  ;   Mr.  Tittmry,  who   cot»- 
\  trived  the  carriage  that  bean 
/  his  name,  was  Tctjuested  I7 
J   Lord  Stanhope  to  construct  foi 
..'     him  smne  iwvel  kind  of  ligU 
X.  .  y       carriage  that  sfaoold  be  calM 

'^~  "' ader  him.     Tilbury  according- 

If  adapted  to  bis  own  new  carriage  the  springs  that  had  jost  before  been  applied  bj  13- 
liot  to  the  mail,  rn akin g  some  alterationa.  Tbe  springs  of  the  Stanhope  are  lonHding- 
ly  the  mail  springs  of  that  day.  These  consist  of  two  springs  fixed  longitudinally  oa 
'  tbe  side  Trsme-work,  and  two  transverse  ones  suspended  from  it  by  ^i«cUes ;  oa  the 
latter  tbe  weight  rests.  By  this  means  ttie  bod;r  is  placed  two  remores  from  the  cob- 
ijusaion,  but  the  shaf^  and,  of  course,  the  horse,  are  exposed  to  tbe  whole  of  it.  TIh 
combination  of  springs  is  not  easy  without  a  great  weigbt  on  them.  Sometimes  Ihe 
upper  part  of  theStanbc^  is  formed  of  cane-work,  which  gires  it  ■  I igihtor  appearance, 
and  now  more  frequently  the  body  of  the  Stanhope  is  hung  on  the  springs  of  Itc 
Tilbury. 

6BSS.  A  vjhuka/,  or  chair,  isasmalE  chair,  not  bung  by  braces,  but  placed  on  the  shan;, 
baTing  springs  of  some  hind  interposed  between  them  and  the  axles.  He  most  naul 
springs  for  this  purpose  are  the  double  elbow.  The  body  may  be  made  with  panels.  <r 
worked  with  cane.  It  is  made  very  low  and  Tcry  light,  la  other  respects  it  leseo- 
Ues  the  gig,  and  is  (he  cheapest  kind  ofspring  caniage. 

A  jhnd  eftery  Ine  chaW  is  sometimes  made  on  two  or  four  wheels,  with  or  wiibotf 
qitiDga,  for  a  park ;  useful  for  iovalids. 

6668.  Buggy  ia  a  name  which  has  sometimes  been  given  to  a  smaller  one-bor*i 
chaise  ; '  sometimes  it  is  so  small  as  to  contsin  only  one  person. 

6564.   The  faMUing  ear,  fig.  SS4,  is  a  common  trSTeUing  Tehicle  in  Ireland,  and  is 

cheap,  safe,  -nod  conTenient,  though  not  elesant.     Tbe;  are  much  employed  as  stage 

eonTcyances,  and  are  likewise  kept  of  a  handBomer  constmction  by  priraCe  indiTidDA. 

F'ig.  B84  represents  one  of  the  latter  in  a  plain  style,  and  calculated  foraix  persoaSh 

.  drawn  by  one  horse;  the  wheela  are  low,  and  tbe  feet  of  tbe  pasaengers  come  withia* 
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toot  ofthesn^und.    Between  both                           ,        J^  Fw  Btu 

the  seats  is  a  space  called  the  well,                          '       "■  ^'  ^' 

for  luggage.  Besides  this,  there 
are  several  Ather  oenstructions.  In 
some  the  wheels  are  outside,  and 
the  passengers  sit  face  to  face,  in- 
stead of  back  to  back,  as  in  this  fig- 
are  ;  and  these  have  sometimes  the 
addition  of  upright  standards  and 
canopies  for  defence  in  case  of 
rain,  forming  an  economical  summer  carriage,  extremely  agreeable.  The  best  kind  arc 
put  upon  springs.  In  the  common  country  car,  which  is  smaller,  there  is  no  separate 
driving  seat,  but  the  driver  sits  on  the  same  seat  with  the  passengers,  or  often  runs 
before.  Another  modification,  called  "  Bianconi*s  jaunting  car,'*  is  on  a  larger  scale, 
carrying  four  or  five  passengers  on  each  side,  has  four  wheels,  and  is  drawn  by  two 
horses. 

CHAPTER  VI. 

TABXOUS  DETAILS  BS8PSCTINO  THB  PJLBT8  OP  A  OABBIAOE. 

0b66.  The  body  of  a  carriage  is  composed  of  a  frame- work  of  ash,  filled  in  with  panels 
of  soft,  straight-grained  mahogany,  usually  Honduras.  The  roof  in  close  carriages  is 
made  of  deal  well  blocked  underneath,  and  covered^externally  with  hides  stretched  and 
dried  on,  being  afterward  blacked.  In  some  carriages  the  coach  box  and  boot  are  con- 
nected with  the  body ;  in  others  they  are  detached  and  supported  by  the  carriage  part. 
At  the  back  of  the  body  there  is  a  projection  called  the  stoord  ease ;  bnt  in  light  carria- 
ges this  is  often  omitted.  In  open  carriages  a  jointed  hood  or  head,  coTered  with  leather, 
is  sometimes  attached,  and  this  is  either  permanently  fixed,  or  made  to  take  away  if 
required.  The  most  complete  method  of  excluding  the  rain  was  described  in  the 
"Britzschka.'' 

To  give  the  body  greater  depth  inside,  without  injuring  the  symmetry  of  the  exterior, 
two  pieces  of  wood,  called  rockers  fbecause  shaped  like  the  rodcers  of  a  chOd's  cradle), 
are  fixed  on  the  bottom  angles,  ana  to  these  the  fioor-boards  are  naUed.  These  pieces 
being  painted  black,  are  scarcely  seen  on  the  outside.  The  bodies  of  open  four-wheel- 
ed carriages,  as  a  barouche  or  a  britzschka,  mnst  be  made  stronger,  with  iron  plates  at 
the  bottom,  than  those  of  a  close  carriage,  which  requires  none. 

The  variety  in  the  forms  of  bodies  is  considerable,  and  chiefly  characterizes  the 
kind  of  vehicles.  Open  bodies  have  this  advantage,  that  three  persons  can  sit  with  tol- 
erable ease  on  the  same  length  of  seat  as  would  accommodate  only  tviro  in  a  close  car- 
riage. A  full-sized  seat  for  a  close  body  to  contain  three  persons  is  about  four  feet  two 
inches ;  that  of  an  open  body,  three  feet  five  or  six  inches ;  the  seat  in  a  close  carriage 
for  two  persons  is  three  feet  five  or  six  inches ;  in  an  open  body,  two  feet  eight  or  ten 
inches.  The  width  across  the  seat  is  never  regular,  but  generally  fVom  fourteen  to 
eighteen  inches ;  the  height  of  the  seat  is  usually  fourteen  inches.  The  height  inside 
the  body  varies ;  from  the  top  of  the  seat  to  the  roof  from  three  feet  six  inches  to  three 
feet  nine  inches,  or  more. 

6556.  The  doors  are  framed  double  to  admit  of  the  glasses  sliding  down  between  the 
two  thicknesses ;  in  the  best  carriages  the  hinges  do  not  appear  on  the  outside.  It  is 
important  that  the  doors  should  fit  well ;  should  they  stick  a  little  by  swelling  at  first 
with  the  wet,  it  is  best  not  to  be  in  hasto  to  have  them  reduced,  as  they  will  probably 
shrink  in  warm  weather  so  as  to  be  too  little.  The  windows  are  of  plate  glass,  for 
strength  as  well  as  appearance.  The  glasses  are  enclosed  in  frames  of  wainscot,  cov- 
ered with  cloth  or  velvet.  The  door  handles  are  of  brass  or  of  plated  metal,  generally 
plain,  but  sometimes  richly  chased  in  dress  carriages. 

6557.  Venetian  blinds,  for  excluding  the  sun  in  hot  weather,  and  yet  admitting  the  air, 
are  added ;  and  shutters  of  mahogany  in  panels,  for  shutting  up  the  windows  and  ex 
eluding  dust,  are  necessary  when  the  carriages  are  not  in  use. 

6558.  The  steps  are  made  of  iron  to  fold  up  double  or  treble,  according  to  the  height, 
and  fill  recesses  in  the  insides  of  the  doors  when  they  are  closed.  They  are  covered 
with  carpet  or  morocco.  When  fixed  outside,  care  shonld  be  taken  to  place  them  con- 
veniently, as  they  are  often  unsightly  and  in  the  way.  When  they  are  small  and  fixed, 
they  are  called  treads. 

6659.  The  lining  of  the  insides  of  carriages  was  formerly  always  of  light-coloured 
cloth,  but  now  various  kinds  of  silks  are  likewise  used,  and  sometimes  morocco.  In 
summer  this  is  occasionaHy  covered  with  chints.  The  lining  is  ornamented  with  coach 
lace,  fringe,  tassels,  dec. 

6560.  The  seats  inside  are  strained  over  with  cane  or  girth  web,  and  upon  this  are 
\Md  cushings  stuffed  with  horse^hair.  Under  the  seats  are  placed  portable  boxes  for 
holding  things.  , 
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6561.  Thefioof  is  ooTered  with  a  carpet  fitted  in. 

6562.  Pockets  are  fixed  to  tlie  insides  of  the  doors,  aad  also  in  fhmt  in  diariots. 
6663.  The  toheds  of  «  earriagt  consist  of  the  navOi  spokes,  and  felloes.    Tbe 

the  short  block  of  wood,  neaify  cylindrical,  forming  the  centre  of  the  whea|»  c,  fig,  869^ 
ng.  889  and  pierced  by  a  hole  for  the  sxle  to  pass  tfanmgb.    It  is  imb> 

ally  made  of  elm,  bat  fustic  has  lately  beea  need  as  a  snpensi 
material.  The  epohes  are  the  ansa,  (6,  of  oal^  eadendio;  iiRn 
the  nave  to  the  external  lim,  the  several  pieiees  of  wkieh  sn 
called  feUoet  or  feUiet,  which  are  made  of  ash  or  beedi,  and 
are  hooped  round  and  proteded  with  iron,  ca&ed  the  f  vc  Hui 
iron  is  either  in  9/eYmSi  pieces,  called  strakts,  or  in  one  piee^ 
pat  on  heated ;  the  last  is  the  best  waj,  as  the  iron,  bysiffisit 
e  mg  in  cooling,  compresses  the  whed,  and  hinds  it  rerytii^i 

all  carriage  wheels  are  now  made  in  liis  Boanaer,  which  is  teimed  hoop-4irw,  or 
Wheels  are  constructed  in  a  fonn  said  to  be  dUked ;  that  is,  the  nave  is  not  in  the 
plane  with  the  rim  or  felloes,  but  falls  back,  so  that  the  spokes  form  a  very  flat 
as  may  be  easily  seen  by  viewing  a  wheel  on  the  edge,  as  d,  fig,  885.  This  is  dose  fan 
strength,  and  to  throw  ofi^the  mud  and  prevent  it  from  clogging ;  it  reqoires  Tcry  skil- 
ful workmen  to  make  good  wheels ;  if  bad,  they  often  break  down ;  and  yet  the  mes 
must  be  trusted  for  the  work,  for  frequently  no  eye  can  detect  bad  woikmsBdupL 
Wheels  have  been  made  wholly  of  iron,  but  though  tlMse  answer  in  aoose  cases  for  r3- 
roads,  the  elasticity  of  wood  is  found  to  be  preferable  m  ordinary  cam' ages  SHad  fosdL 
The  height  of  wheels  varies. 

Mr.  Adams  observes,  that,  on  a  level  ground,  a  horse  wfH  draw-  a  veliicla  widi  tte 
greatest  focility  when  the  centre  of  the  wheel  is  a  trifle  lovrer  than  the  point  of  draa^ 
viz.,  the  point  where  the  traces  are  afiSxed  to  the  collar ;  bot  this  in  praetioB  wnaU  te 
found  inconvenient,  inasmuch  as  you  would  be  unable  to  ehter  the  vehide  save  fifia 
behind,  and,  moreover,  the  hei^t  of  the  axle  would  necessitate  a  omrmsiioodiag  aad  ia* 
convenient  height  in  tiie  seat  For  this  reason,  the  total  height  c€  the  wheels  of  two- 
wheeled  vehicles  is  usually  made  to  vary  from  three  feet  to  four  feet  six  iaidhesL  It 
must  be  borne  in  mind  that  a  low  wheel  on  a  veiy  level  road,  a  railroad,  fin*  exaniie, 
may  be  more  efficient  than  a  higher  wheel  on  a  roug^  and  oneven  mad.  But  oa  tte 
same  road,  and  with  an  equal  load,  the  high  wl»el  is  that  which  lequiwai  ihe  sanDesC 
amount  of  power  to  turn  it.  The  number  of  ^okes  varies  aeeording  to  the  siie  of  the 
wheel ;  there  are  two  to  each  felloe ;  hind  wheels  have  usually  frooa  seven  to  ten,  /ore 
wheels  from  seven  to  nine.  An  extensive  manufactory  has  lateiy  been  estaUated  in 
Pimlico,  London,  for  maldag  wheels  by  machiaeiy ;  and  it  is  said  that  the  vhsels  pro- 
duced there  aie  of  a  veiy  superior  qnidity. 

6564.  The  gxU»  of  carriages  were  formerly  made  all  of  wood,  wheaoe  ttie  old  name 
axle-tree,  but  they  now  always  consist  of  iron ;  the  best  axe  fonned  of  seTersl  flat  taara 
welded  together,  about  two  inches  or  two  and  a  quarter  in  diameter  for  a  ooaeh ;  for 
light  carriages  an  inch  and  a  half.  In  common  axles,  the  wheel  is  prevented  frosi 
coming  off  by  a  pin,  called  the  Imch-pirtf  passing  through  the  end  of  the  ojde^u  arm,  the 
name  of  the  part  that  the  wheel  turns  upon ;  but  as  many  serious  accidents  have  hap- 
pened through  the  linch-pin  falling  and  the  whedi  coming  off,  aat  improved  neiliod  of 
securing  the  latter  is  now  practised,  by  means  of  a  box,  called  the  sB2#-ance  las,  which 
is  contrived  to  answer  the  double  purpose  of  keeping  on  the  wheel,  and  to  hold  oil, 
grease,  or  some  lubricating  substance  for  lessening  the  friction.  When  iron  axles  were 
first  used,  it  was  the  custom  to  drive  a  strong  and  broad  iron  hoop  into  the  nave  to  pre- 
vent its  being  worn,  and  this  plan  is  still  nsed  in  heavy  carts.  The  projeeting  scam 
fonned  in  putting  it  together  helps  to  secure  it  from  turning  on  the  nave,  tht  earn- 
monest  axle  boxes  now  used  for  carriages  are  somewhat  of  a  oonteal  fono,  of  plate  inn, 
with  a  seam,  as  above,  driven  into  the  nave.  At  the  upper  part  of  the  aale-tree  am  the 
axle  is  left  square,  and  against  this  a  broad  iron  washer  is  driven  or  pot  to  hold  teithy 
shrinkmg ;  against  this  the  axle-tree  box  works. 

6565.  To  secure  the  wheel  from  coming  ofif,  an  iron  collar^  eaDed  the  ss/^-frw  «■{,  u 
placed  on  the  small  or  outer  end  of  the  arm,  and  through  this  and  the  axle  ana  tbc 
linch-pin  passes.  To  hold  the  lubricating  grease  better,  the  inside  of  the  box  is  aask 
into  hollows. 

To  prevent  friction  in  wooden  axles,  soap  or  bliack-Jead  are  the  best  materials ;  fta 
common,  coarse  axles,  a  thick,  unctuous  grease  is  the  best  adapted ;  bat  fbr  iron  aole^ 
which  are  accurately  made  and  fitted  to  the  boxes,  there  is  no  luhricatiiig  sabstaiMe 
equal  to  oil  of  the  purest  kind,  and  freed  from  mucilage  or  gelatin^  aooovdinsr  as  it  atty 
be  of  vegetable  or  auunal  produetiea. 

6666.  various  patents  have  beea  taken  out  for  axle  hoses,  hot  Ike  neat  eateenei  is 
Gollinge*s.  This  possesses  the  advantages  of  being  very  durable,,  giving  a  steady  aai 
silent  motion  to  the  whe4ds,  and  retainiog  the  oil  to  preseonte  ajovrnqr  of  SOOO  mSes 
without  requiring  to  be  replenished,  t  (J^.  886)  is  the  axle-tree  arm,  made  as  peilieetly 
cylindrical  as  possible,  and  of  a  peculiarly  hard  surface,  the  middle  reduced  in  *i»»«T*«»**t 
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00  uto  tatm  a  reoew  ui  comain  the  oil  neoBsoaiy  to  feed  the  axle-trees  at  the  two 
bearinffs,  b  b,  haTing  a  shoulder,  c,  against  which  the  f^^  53^^ 

wheel-box,  k  k,  takes  its  bearings ;  the  adjoining  col-  *  j^ 

lar  is  grooved  for  a  washer  to  preserre  Uie  oil,  and 
to  prevent  noise  in  its  use,  with  a  rim  on  the  collar 
of  the  axle-tree.  The  end  /  is  douUe-serewed,  to 
receive  two  nuts  for  securing  the  wheels ;  one  screw 
turns  the  way  of  the  wheel,  the  otiier  the  reverse, 
and  is  meant  as  an  additional  security,  lis  a,  cap  which  covers  the  nut  and  receives 
the  waste  oil :  it  is  made  of  brass,  and  screwed  on.  In  order  to  ensure  greater  dura- 
bflity  and  greater  freedom  from  friction,  these  axles  and  their  boxes  are  always  case- 
hardened,  <and  the  rubbing  surfacea  highly  polished.  These  axles,  excellent  as  they 
are,  however,  Mr.  Adams  observes,  are  not  without  their  defects.  Should,  by  any 
oarelessness,  the  surface  be  suffered  to  be  without  oil,  they  fit  so  close  that  they  would 
become  hot  by  friction,  and  stick  fast ;  likewise,  should  the  smallest  quantity  of  grit 
get  in,  it  would  oot  into  the  metal  and  prevent  motion.  A  patent  has  been  taken  out 
by  Mr.  Mason,  which,  according  to  Mr.  Adame,  remedies  these  defects.  It  is  some- 
times objected  to  Coliinge*s  axles  that,  if  any  accident  happens  to  them,  such  as  a 
wheel  sticking  fast  in  the  countiy,  or  on  the  Continent,  their  complication  renders  it  a 
difficult  matter  to  put  them  to  rights.  But  this  objection,  observes  Adams,  is  not  of 
much  force ;  for,  if  necessary,  common  boxes  for  grease  may  be  applied  to  them  as 
easily  as  to  any  others. 

6667.  TkepoU  is  ^plied  when  the  carriage  is  put  to  use.  It  is  fixed  in  the  chops 
of  the  futch^,  and  secured  by  an  iron  pin.  At  the  firont  end  of  the  pole  is  a  double 
staple,  to  which  leathern  straps  called  pole-pieces  are  attached,  to  hold  the  horses  in 
proper  position,  and  to  prevent  the  carnage  from  overrunning  them  when  descending 
a  hill. 

6668.  The  eaachrbox  always  forms  part  of  a  coach  and  a  chariot,  and  also  occasion- 
ally of  some  other  carriages.  The  objection  to  it  is,  that  it  obstructs  the  view  of  the 
country  from  the  fipnt  windows  in  travelling,  and  it  is  then  frequently  removed ;  but 
it  is  leste  fatiguing  for  the  driver  than  when  he  rides  one  of  the  horses,  and  is  alsa 
easier  for  the  horse.  The  obstruction  to  the  view  is  of  less  consequence  in  town. 
There  are  several  kinds :  the  standard,  the  Salisbury,  the  travelling  coach-box,  anit 
the  chaise  coach-box.  The  first  two  will  be  mentioned  under  "  Boot  ;*'  the  travelliD|, 
coach-box,  sometimes  called  a  diekey-box,  has  a  low  iron  rail  round  for  the  security  of 
the  driver ;  and  the  last  resembles  nearly  a  small  chaise,  in  case  the  owner  wishes  to 
drive  himself.  The  coachman*s  seat  is  stuffed  with  straw,  and  is  covered  with  baize ;. 
it  is  made  higher  at  the  ends  than  in  the  middle,  to  give  a  more  secure  seat.  This  is 
covered  by  the  hammer-cloth. 

6569.  *The  hammer-cloth  is  a  constant  appendage  to  the  town  coach  and  chariot.  It  is 
made  of  strong  doth  stiffened  with  tarpauling,  and  is  contrived  to  hang  in  large  folds. 
The  top  and  bottom  are  ornamented  with  bands  of  lace,  and  the  bottom  has,  besides,  a 
deep  fringe.    Some  bave  a  crest  on  the  side. 

6570.  The  boot  is  a  box  covered  vrith  black  leather,  placed  on  the  fore  part  ef  the 
upper  carriage  for  the  purpose  of  carrying  luggage.  Boots  are  of  various  forms.  Some 
are  square,  called  platform  boots,  for  holding  trunks,  6cc.,  and  then  the  coacb-box  is 
supported  over  it  by  upright  standards  of  wood  or  iron ;  but  that  called  the  Salisbury 
boot  is  very  generdly  used  for  tovni  coaches ;  horns  project  upvrard  from  it,  to  serve 
as  a  support  for  the  coach-box,  and  the  coacbman*s  foot-board  i»  also  a  part  of  it. 
Formeriy  a  kind  of  boot  called  the  budtrei  was  very  common  in  travelling-carriages  for 
luggage.    A  boot  behind,  with  a  seat  for  tvro  servants,  is  called  a  rumbU. 

6571.  Dashing  or  splashing  frames  are  fixed  to  the  fore  part  of  open  carriages  to  keep 
off  the  dirt  splashed  up :  they  are  made  of  leather  strained  upon  iron  frames  ifig,  882) 
in  the  Tilbury.  A  curved  sort  has  lately  been  introduced  on  each  side  of  the  body 
steps,  to  keep  off  the  dirt  from  the  wheels,  borrowed,  apparently,  from  the  droitzschka. 
It  is  shown  in  the  pilentum  {Jg.  866). 

6672.  Lamps. — In  carriages,  the  term  lamp  is  applied  to  the  case  or  latitem  that 
holds  the  light,  whether  that  be  given  by  a  candle  or  oil.  TThe  sunplest  are  wax  can- 
dles contained  in  tubes,  through  a  hole  in  the  upper  part  of  which  the  wick  passes,  the 
candle  being  pressed  upward  by  a  spiral  spring  as  fast  as  it  is  consumed.  In  dress 
eaniages,  the  lamps  are  ciitsular  and  ornamental,  and  contain  wax  candlesi  though  the 
(ight  is  inferior  to  that  of  oil.  Lamps  for  travelling  are  square,  with  shutters  for  day 
to  protect  the  glass :  they  burn  oil  with  flat  wicks,  and  reflectors  of  silvered  metal  are 
usually  added.  Means  have  not  yet  been  contrived  for  using  successfully  Argand's 
lamps,  as  they  are  liable  to  be  extinguished  by  gusts  of  wind,  and  the  motion  of  the 
carnage  causes  tiie  oil  to  overflow. 

6578.  The  trofi  used  in  carriages  requires  to  be  of  the  toughest  quality ;  the  best  is 
that  kind  called  king  and  queen^  which  is  prepared  fh>m  fragments  of  old  wrought  iron 
^y^Bected  and  welded  together.    There  is  a  h&rge  manufactory  of  it  at  Rotherhitha. 

0Z 
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Hie  iitms  are  extremely  niuneroiiSf  and  much  of  the  strength  of  tke  carnage  depeoda 
upon  plates  properly  applied  to  the  varioua  parts.  The  apnngB  have  been  already 
mentioned.  The  body  loops,  or  iron  bracketa,  bolted  to  the  bottonoi  of  the  body,  oee 
at  each  comer,  to  iix  the  suspension  braces  to,  reqoire  to  be  very  sound  and  strong. 

6574.  On  the  ^udity  ojf  the  leather  dependa,  frequently,  the  safety  of  the  carriage  ;  the 
suspention  hraces  are  made  of  several  straps  sewed  together  firmly.  Besides  these, 
there  are  coUar  braces,  which  go  flrom  the  perch  to  each  side  of  the  body,  to  pteTeni  it 
from  turning  over,  and  breaking  the  springs  by  a  reverse  action  in  caae  of  vi^ent  ooa- 
eussion.  lliere  is  also  a  check  brace  from  the  spring-beds  to  the  body,  to  fMrerent  it 
from  swinging  too  far  fore  and  aft. 

9675.  Chaise  heads,  used  to  most  open  earriages,  are  formed  of  hoops  oonnected  t»- 
gether  by  long  iron  joints,  and  covered  with  leather  blacked  and  made  water-pteoC 
The  fVonts  are  round  or  square,  with  curtains  to  dose  H  oocasionally. 

6576.  The  painting  and  vamishinf  of  earriages  are  carefully  performed.  Tke  body 
receives  six  or  seven  coats  of  oil  paint ;  these,  when  dry,  are  rubbed  smooth  niih 
pumiee-stone  and  water,  and  two  more  coats  are  added ;  s^er  that,  it  receives  five  or 
six  coats  of  copal  varnish,  which,  when  thoroughly  dry,  is  highfy  polMied.  This  var- 
nish is  the  haraest  and  least  liable  to  be  scratched.  Adjusting  the  ccdonre  pqperiy 
demands  considerable  taste.  It  is  customary  to  confine  the  cotoars  to  the  lower  farif 
of  the  carriage,  except  some  stripes  roond  the  door  and  window ;  the  remakmig  ^fei 
quarter  is  made  black,  a  practice  not  ornamental,  and  which  appeara  to  iMLve  bMcoa- 
tinued  from  the  time  when  it  was  the  custom  to  cover  all  the  upper  pert  of  the  bo^ 
with  blacked  leather.  Heraldic  bearings  on  the  panels  used  always  to  be  painted  is 
their  prCper  colours ;  now  they  are  frequently  painted  in  relief  in  nearly  the  aaaw  col- 
our as  the  grounds.  The  carriage  part  and  wheels  receive  several  coats  of  oil  paii^ 
and  are  ornamented  with  stripes  of  various  colours,  to  give  a  li|^  appeexanee ;  thej 
are  then  varnished  with  common  varnish. 

6577.  Carving  in  ordinary  earriages  is  sparingly  emploved,  as  it  tends  to  barboor 
dirt,  and  impedes  the  process  of  oleaning ;  the  timbers  of  the  carriage  are  omameoted 
with  a  few  sunk  mouldingB  and  small  soroUs,  to  take  oflT  the  plain  anieanmee  wfaidi 
tkey  woQld  have  if  loft  square.    In  state  carriages  more  is  introduced. 

0$7&  Cmriagt-^imUvig  n  sabdindMl  into  duvmioii*  bimnebet,  and  emplm  nmay  dxatina  tmk«,  mlf  a  pu*. 
of  which  ia  winged  in  the  factories,  as  bodf-maken,  carriage-makers,  wheelwrights,  axle  tne-makmt,  aauthv 
and  spriD|p-mi&eTs,  carrien,  brace  and  harness-  makers,  carven,  painters,  japaaners,  lain|i  malfin,  tnak 
makets,  blind-makers,  lace-saakers,  ^ror7''<woriBsrs,  plaleit,  ehaaers,  embroideran.    Besides  these,  there  are  tbi 
manafaetarers  of  eloth,  ghwa,  and  other  materials.    In  these  yarioos  branches  there  are  mnnj  skil/hl  «w§ 
men,  particalarly  the  souths  ud  wheelwrights,  some  of  whom  receive  high  wages,  and  work  kgr  the  p>«ce 
but  few  of  them  are  in  constant  emfdojrment  all  the  year.    It  is  remaikaUe  that  the  weikaen  ceiAJei  them, 
selves  as  of  very  different  grades  in  p^nt  of  nink,  and  the  body-maken  and  wheehrtirhti  suad  at  the  hear 
It  is  generally  admitted  that  the  carriages  built  in  England  excel  all  others  in  point  of  Lghtaeea,  stieagth,  an 
goodness  of  workmanship ;  bnt  we  have  been  indebted  to  our  neighbouTs  for  several  hiats  in  pouit  ^  fcam. 

6579.  In  travettingf  several  circumstances  respecting  carriages  reqoire  to  be  attendei 
to.  If  the  axles  of  the  vehicle  are  of  the  commoneat  kind,  they  will  require  to  be  look 
ed  at  frequently,  and  have  fresh  grease  every  seventy  or  eighty  miles.  CoUingeV 
patent  axles  will  run  fh>m  three  to  four  thousand  miles  without  firesh  oil ;  but  when 
they  are  to  be  fresh  oiled«  it  is  best  to  get  a  coaoh-boUder  to  do  it,  except  the  serviat 
has  been  taught  and  understmds  it  perfectly.  If  the  wheel  runs  diy,  the  axle  gels 
damaged,  and  perhaps  may  break  suddenly.  The  wheel-plate  also  requires  greasing, 
and  pertiaps  new  leather  to  the  transom.  The  suspending  braces  should  likewise  be 
examined,  as  the  safety  of  the  carriage  depends  upon  them.  Persons  who  suffer  frata 
the  jolting  of  a  carriage  may  ait  on  an  additional  loose  cushion  stuflTed  with  hone-haii 
and  wire  springs,  or  on  an  India  rubber  one  filled  with  air  by  means  of  a  stop-oM^L 

6680.  Though  somethnes  the  same  carriage  is  used  for  town  and  for  travelling,  and 
a  town  chariot  may  be  converted  into  a  p^ing  one,  yet  there  are  some  objecUoa* 
to  this.  Mr.  Adams  observes  ttiat  **  the  springs  lulapted  to  a  light  weight  easily  are  not 
adapted  to  carry  a  heavy  weight,  and  vice  versd ;  and  a  carriage  must  lose  amefa  of  its 
beauty  when  used  for  travelling.  These  disadvantages  have  prevented  eome  fioa 
keeping  cdrriages,  and  have  obliged  a  few  to  keep  two  carriages.  But  another  motiv« 
has  perhaps  been  still  more  forcible.  In  travelling  with  a  carriage  rapid^,  it  is  neo» 
sary  to  go  with  post-horses,  or  to  travel  by  very  easy  stages  with  a  single  pair.  Fee 
persons  like  to  travel  slowly,  and  fewer  still  to  leave  their  hors^fbefaind  them,  and  be 
deprived  of  their  use ;  and  as  the  habits  of  those  ^o  keep  carriages*  are  mostly  migia- 
tory  at  particular  periods  of  the  year,  they  would  rather  cease  to  keep  iiorses  and  car- 
riages  than  be  confined  to  one  spot  The  desirable  thing  is  to  havo  one  pteasure  car- 
riage perfect  in  aU  ita  parts,  and  to  be  able  to  convey  it,  servants,  horaee;,  baaage, 
and  all,  at  a  rapid  pace,  from  one  point  to  another,  withoat  injury  to  the  cairiase  or 
horse ;  and  to  have  the  perfect  use  of  it  at  any  required  spot  with  aa  much  fi^^JSv  ai 
though  the  owner  had  not  left  his  home.  This  railroads  wiU,  in  time,  acoc»mpl»k  «■ 
*k«  carriage  can  be  pot  on  a  platform,  and  conveyed  with  the  ateam  vehiclea.  aairal 
aa  ttte  horses.'*  ^^ 
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Vffin.  TV  pnstrve  emriages  much  can  !■  nqttirsd ;  and  eonsid^ntimi  Aottld  be  paid  to  the  Twions  materitli 
«r  which  thej  are  eonpoeed,  which  an  as  deUoate  aa  thoM  of  fainitnn.  The  iooeDh-hefiiw  ahonld  haya  a 
iMaided  floor,  hud  hoUow,  for  the  cifcolatioa  of  air  beneath,  and  be  extrsmely  d^  and  well  ventilated.  It 
ahould  not  be  placed,  aa  ia  often  the  caae,  adjoining  to  atablea,  in  the  viciniW  of  dun«-heapa,  ceas-poola,  ot 
open  draina,  aa  the  gaaea  diaengaged  from  theae  placet  hare  a  rery  injoiioaa  effect  npon  the  paint  and  ▼amish. 
The  wood>wark  ia  apt  to  awall  wfth  damp  and  ahrink  widi  heat,  and,  thoogh  it  ia  well  painted,  yet  the  moiat^ 
ore  will,  in  aame  degree,  fiml  ita  wa^  in.  If  it  be  ezpoeed  m  too  diy  aituatieM,  the  paaela  will  ahrink,  and 
uerhapa  crack  ;  the  wheela  also  leaiure  to  be  frequently  wetted  to  preTent  ahrinkiaa,  particularly  in  aummer. 
The  iron-work  ia  liable  to  raat  with  damp,  which  at  laat  forcea  off  the  paint:  the  plated  and  brasa-work  tar- 
•iahea  and  anffen  from  the  aame  cAoae.  It  ia  better  to  rub  theae  dry  every  day  than  to  anflfer  them  to  con- 
tact tamiah,  whieh  leqairea  to  be  get  off  with  whitmg  or  plate  powder.  Leather  lequitea  fnqueat  oiling  to 
J>reaerve  ita  tenscity,  which  ia  parti<:alarly  eaaential  ip  thOae  parU  where  great  atrength  ia  required.  Certstia 
eathera,  aa  heada  and  knee-llaiM,  w^ere  they  are  uaed  merely  to  keep  out  the  rain,  are  aometimea  blacked  or 
japanned,  which  anawera  for  a  time,  ao  long  aa  thof  ^  not  crack ;  thia  aavea  a  great  deal  erf"  trouble  in  oiling, 
aad  haa  a  good  appeanmce.  The  clotfaa  and  limnga  of  the  inside  ahonU  be  kept  ftae  fron  damp,  which  will 
eecaaion  them  to  rot  from  mildew,  and  the  aiiu*a  raya  will  deatroy  their  coloaia  ;  but,  abore  all,  it  ia  neceaaai7, 
f)y  frequent  bruahing  and  other  precautions,  to  keep  them  from  motha.  To  preaotre  hammer-cloths  from  rain, 
water-proof  India  rabber  clotli  covera  aire  now  need ;  and  this  haa  the  advantage  of  keeping  away  moths, 
%vt  the  diaagreeable  edonr  preeeuta  ita  being  «sad  iaaide. 

After  the  carriafe  haa  been  out,  whether  ia  the  ana  and  dnat  or  rain,  it  ahonid  be  carefolly  washed  and 
dried.  It  ahould,  if  possible,  be  deaned  before  the  dirt  dries  on  it,  and  it  should  be  well  sluiced  vriih  plenty 
■of  water  to  prevent  any  sand  from  remaining,  which  might  scratch  the  vamiah  in  robbing.  Sea  water  ahould 
never  be  need.  Great  caie  ia  eteaateg  goes  mvch  towaxda  the  preaervation  of  a  carriage.  The  varnish  of  the 
1>ody  ia  very  apt  to  be  atained  by  the'variona  aabetaacea  iu  roada :  the  atataa  ahonld  be  got  rid  of  aa  soon  as 
poaaible  by  rubbing  with  a  baize  or  Bofi  leather,  and  a  little  sweet  oil,  drying  the  place  off  with  flour ;  or  if  the 
auins  ahould  be  difficult  to  get  off,  a  little  rotten-atone  or  Tripoli,  with  oil,  will  aaaiat.  If  the  panels  appeur  te 
begin  to  abrink.  It  will  be  proper  to  see  that  they  are  confined  in  their  groovea,  otherwiee  they  may  crock, 
which  it  a  defect  difficnlt  Co  remedy ;  bat  tlda  naay  happen  without  the  framing  giving  way  ia  the  leaat.  The 
wear  of  a  carriage  dependa  very  much  upon  the  coachman*a  driving,  and  looking  after  it  when  in  the  ooach- 
honae.  He  shoaM  have  a  knowledge  of  the  construction  of  carriages,  in  order  Bmt  he  may  know  when  any 
part  ia  out  of  order,  that  the  proper  remedy  may  be  applied  ia  time.  Driving  very  hard  over  the  atonea  ex- 
poeae  the  carriage  to  many  aocidenta,  and  the  apringa  and  axle-treea  are  the  ports  moat  tiable  to  give  way : 
ihe  wheela  also  auffer  much.  The  ahaking  of  the  carriage  frequently  looaena  the  bolta  aad  nuts ;  thia  ahould 
Im  attended  to  in  time  by  the  coachman,  who,  if  he  ia  akiuhl,  may  tianten  them  himaelf  without  alwaya  aend- 
ang  for  the  coachmaker ;  it  is  prudent,  however,  to  try  these  once  a  fortnight,  if  ^e  carriage  has  been  in  con- 
stant use.  RaMliag  ia  a  sura  sign  of  aemothing  loeaa  that  raquina  to  be  tightened.  ¥irhen  f ron  worka  againat 
iron,  rattling  often  takea  place,  and  aometimea  a  piece  of  leather  put  between  will  atop  it.  Squeaking  may  be 
atopped  bv  a  little  oil.  Repaira,  in  general,  form  a  considerable  part  of  the  expense  of  a  carriage ;  on  aa 
average,  the  wheeUr  require  to  he  renewed  every  Ave  or  aix  yeara,  or  oflener  if  thcr^  are  much  used. 

6682.  To  have  the  use  of  a  carriage  several  methods  have  been  resorted  to.  The  most 
satisfactory  mode  is  to  have  it  baih  to  order,  as  then  it  may  be  made  to  suit  exactly 
the  convenience  and  taste  of  those  who  require  it.  If  the  carriage  is  completely  paid 
for  at  once,  the  owner  takes  upon  himself  all  the  trouble  of  keeping  it  in  repair ;  but  the 
carriage>builder  will  also  let  it  upon  lease  for  a  term  of  years,  generally  four  or  five, 
engaging  to  keep  it  in  repair  all  the  tune,  excluding  accidents  :  the  occupier  has  thus 
the  same  advantages  as  with  a  ready-furnished  house.  When  the  term  expires  the 
carriage  reverts  to  the  builder.  A  third  method  is  to  purchase  a  carriage  ready  built ; 
in  this  manner  one  may  be  often  procured  at  a  cheaper  rate,  but  great  judgment  is 
necessary  in  the  purchase.  Few  persons  are  judges  of  the  qudities  of  a  carriage  so  as 
to  detect  their  faults ;  and,  indeed,  from  the  way  in  which  they  are  sometimes  got  up  on 
speculation,  it  is  extremely  difficult  to  discover  the  defects,  except  by  a  trial  of  some 
time.  On  this  account,  the  safest  mode  ia  to  pay  a  higher  price,  and  trust  the  reputa- 
tion of  the  builder.  Carriages  may  likewise  be  hired  for  various  periods,  as  by  thr 
week,  month,  or  year. 

6583.  Some  gentlemen  who  have  carriages  of  their  own  job  their  horses,  or  hire  them 
by  the  season  or  by  the  year.  Careful  job  masters  will  stipulate  for  the  employment 
«f  their  own  coachmen,  but  not  always ;  it  is  for  several  reasons  objectionable  in  a 
quiet  family.  It  is  important  that  every  groom  or  coachman  should  be  a  competent 
judge  of  the  working  of  a  horse,  that  he  may  be  able  to  inform  his  master  whether  he 
is  properly  served.  A  pair  of  carriage  horses  should  be  well  matched ;  when  this  is 
neglected,  one  of  them  is  obliged  to  do  more  duty  than  the  other,  and  wears  himself 
out ;  and  it  is  likewise  necessary  that  the  carriage  should  not  be  too  heavy  in  draught 
for  the  horses,  or  the  horses  too  light  for  the  carriage.  Though  carriages  are  in  gen- 
eral made  lighter  now  than  Ibrmeny,  yet  some  of  the  light  kind  have  a  great  deal  of 
iron  about  them.  The  fitting  of  the  harness  to  the  horses  is  likewise  important  to  at- 
tend to. 


BOOK   XXIV, 

OF  STABLES,  AND  THE  MANAGEMExNT  OF  HORSES. 

CHAPTER  I.      . 
ooirtf  Btrcvtoif  or  stablbs. 

6584.  Great  improvements  have  been  made  lately  in  the  construction  of  stables,  since 
the  nature  of  the  horse  has  been  so  much  studied  by  veterinary  surgeons,  and  the  im 
{lortance  of  ventilation  and  good  air  has  been  understood,  together  with  manv  particm 
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lars  for  the  preveotion  of  diseases  of  the  feet  and  other  parts.  Formerly^  liorBes  mrt 
too  often  lodged  in  low,  confined,  and  dark  staUes,  where  the  air  wjis  of  tlie  worst  dee- 
scriptioD,  in  consequence  of  which  diseases  were  engendered,  the  origin  of  which  was 
nnsuspected; 

6585.  The  MituaHon  eftke  stable  shonld  be  at  some  distance  firom  the  maBsion,  and  if 
is  best,  if  possible,  to  have  a  sonthem  aspect  to  shelter  them  from  the  cM>ld* winds.  It  u 
desirable  that  the  surface  of  the  ground  should  be  sloping^  for  the  convenience  of  dram- 
age,  and  that  the  soil  should  be  dry,  a  damp  situation  being  particularly  injurious  to  the 
health  of  horses.    It  is  essential  f  hat  proper  drains  shouM  be  executed  by  the  bnflder. 

6586.  Stables  should  be  sufficient^  large  for  the  number  of  horses ;  but  it  is  noC  judi- 
cious to  have  many  horses  in  one  stable,  siace  the  change  of  temperature  occaskined 
by  taking  out  some  of  them  may  render  it  too  cold  for  those  that  remain.    When  tbefe 
are  many  horses,  it  is  best  to  divide  the  stable  into  several  parts.    For  valuable  horses* 
it  is  recommended  that  one  stable  should  not  have  above  six  or  seven  stalls,  or  perhaps 
not  above  four  or  five.    One  empty  stall  is  useful,  that  two  may  be  occasioiially  thiowv 
into  one,  in  case  of  a  horse  being  sick.    For  a  pair  of  carriage  horses,  the  stable  sbould 
have  three  stalls.    When  there  are  many  horses,  the  stalls  are  sometimes  arranged  in 
a  double  row,  with  a  passage  between,  to  occupy  less  space ;  but  a  single  tow,  or  a  sin- 
gle-headed stable,  is  best ;  where  it  is  double-headed,  the  horses  are  apt  to  hmt  eadt 
other  by  kicking. 

6587.  The  toaUs  must  necessarily  be  of  the  materials  used  in  the  country ;  hot  bride 
is  the  best,  being  the  warmest  and  driest,  if  properly  laid.  The  inside  is  usually  plai- 
tered,  or,  at  least,  whitewashed.  It  should  be  boarded  to  the  height  of  four  or  five  feet* 
plaster  being  apt  to  break  away ;  and  all  the  stalls  should  be  boarded  at  the  head  about 
three  feet  above  the  manger. 

6588.  The  mdth  of  the  door  is  usually  three  feet  six  inches,  but  thra  is  too  narrow  ftt 
taking  the  horses  out ;  four  feet  is  better.  The  height  of  the  door  should  be  al  teast 
eight  feet.  Sometimes  the  door  is  usefuHy  divided  into  two- halves,  one  above  the  o^er. 
The  bolts  should  be  of  wood,  which  is  better  than  iron. 

6589.  The  floor  of  the  stable  should  be  laid  with  materials  that  are  duraUerand'of  s 
certain  degree  of  toughness,  so  as  to  prevent  the  slipping  of  the  horses  feeL  Flag- 
stones are  not  proper,  except  they  are  grooved  or  furrowed.  Common  bricks  are  not 
hard  enough  ;  but  Dutch  clinker8>  laid  ^geways,  make  an  excellent,  perhaps  the  best 
paving,  being  narrow  and  extremely  hard.  Basalt,  called  also  whinstone,  is  employed 
in  some  parts  of  the  country  where  it  occurs,  and  is  unexceptionablo  when  squ^ned  ta 
proper  shapes.  The  asphalte  forms  a  hard  and  even  paving ;  it  has  been  tried  experi- 
mentally at  the  Veterinary  College,  and  found  to  answer ;  it  has  also  a  very  neat  ai>- 
pearance. 

To  carry  off  the  urine  of  the  horses,  the  whole  of  the  paving  should  be  bid  with  a 
slope  towards  a  channel  or  gutter  running  the  whole  length  of  the  stable.    But  some 
object  to  the  floor  of  the  stall  having  this  slope,  as  it  is  supposed  to  strain  the  backjsVn- 
ews  of  the  horse,  and  they  prefer  making  a  grating  in  the  centre  of  the  stall  (sectkm* 
fig.  889),  towards  which  the  floor  has  a  slight  incUnation,  and  a  short  drain  from  this. 
should  communicate  with  an  underground  drain,  thus  preventing  the  urine  frem  re- 
maining in  the  stable.    Instead  of  an  iron  grating,  some  use  a  square  piece  of  stone  oc 
oak  with  holes  in  it ;  this  must  be  made  to  take  up  to  clean  the  drain.    If  the  floor  of 
the  stall  is  made  to  slope,  the  slant  should  not  beabove  an  inch  in  a  yard.     Hiere  most 
be  proper  traps  to  the  drains  to  prevent  any  smells  from  rising,,  or  cold  air  or  rats 
ascending.    The  drain  should  lead  to  a  manure  tank.    In  stables  where  there  is  no 
contrivance  to  carry  off  the  water,  part  is  soaked  up  by  the  litter,,  part  sinks  into  the 
floor,  and  the  remainder  evaporates  and  mingles  with  the  air,  rendering  it  damp  and 
foul.    Where  the  situation  of  the  stable  is  a  perfect  flat,  it  is  proper  to  raise  the  floor 
above  the  level  of  the  surface,,  so  as  to  get  suflicient  inclination  for  the  drains  and  se- 
^  cure  perfect  dryness  ;  the  approach  to  the  door  may  be  a  very  gentle  ascent. 

6590.  The  ventilation  of  the  stable  is  the  next  thing  of  importance  we  sfaaU  consideiv 
since,  if  this  is  not  provided  for  in  the  construction  of  the  building,  it  is  not  eaisy  to  ef*- 
feet  it  property  afterward.  Before  the  subject  of  physiology  was  rendered  popnlaE,  and 
the  nature  of  respiration  understood,  by  which  the  necessity  of  pure  air  for  health  b 
rendered  evident,  people  never  thought  of  admitting  fresh  air  into  a  stable,  as  they  had 
no  notion  of  its  use.  In  fact,  they  did  all  they  could  to  exclude  it,  by  closing  up  every 
aperture  by  which  a  breath  of  fresh  air  might  find  admission.  The  horse  was  confined 
in  a  sort  of  hot-house,  the  air  of  which  was  so  offensive  that  it  was  with  difficohy  the 
grooms  could  bear  k.  The  bad  effect  of  hot  stablesis  now  pretty  generally  understood, 
but  still  many  do  not  Imow  the  difference  between  common  air  simply  heated  and  air 
heated  and  mixed  with  other  noxious  gases.  Those  persons  confound  a  hot  stable 
with  a  foul  one,  whereas  one  might  exist  without  the  other,  although  the  two  qoalilie^ 
of  being  overheated  and  being  foul  with  noxious  air  are  generally  united. 

We  would  recommend  the  reader  to  study  what  we  have  said  on  the  snlyect  of' 
tuation ;  he  will  then  perceive  that  the  atmosphere  which  wo  breathe,  when  " 
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«r  Ha  vital  principle  through  the  act  of  respiration,  whether  of  men  or  horses,  is  unfit 
for  the  support  of  life,  becoming  noxious,  and,  in  fact,  a  poison,  which,  when  mingled 
with  the  rest  of  the  air,  renders  it  unwholesome.  It  is  necessary,  therefoie,  to  get  rid 
of  this  foul  air,  so  that  it  shall  not  be  respired  again,  and  to  introduce  fresh  air  that 
possesses  the  property  so  essential  to  life.  But  merely  heating  the  air,  without  breath- 
ing it,  does  not  depriTe  it  of  this  vital  principle,  and  air  may  therefore  be  warmed 
to  a  considerable  degree  without  beingt  at  all  nnfit  to  be  breathed.  As,  however,  the 
foul  air  that  comes  from  the  lungs  is  always  warm,  this  expired  air  is  one  of  the  chief 
eauses  of  the  high  temperature  of  stables  in  which  horses  are  confined,  and  in  this  case 
air  so  warmed  is  rendered  unwholesome.  It  is  as  necessary  that  horses  should  breathe 
pure  air  as  human  beings,  and  that  the  gas  which  is  ejected  from  their  Inngs  should 
pass  out  of  the  stable,  while,  at  the  same  time,  an  equal  quantity  of  pure  air  is  introdu- 
ced inte  it.  Fortunately,  this  noxious  air,  being  lighter  than  the  cold  air,  rises  at  first 
to  the  ceiling,  and  when  proper  apertures  are  made  there  for  its  escape,  it  will  find  its 
way  out,  while  cool  and  fresh  air  will  force  its  way  into  the  stable  at  the  lower  part  to 
supply  its  place. 

6691.  The  air  of  stables  is  not  only  deteriorated  hy  the  breathing'  of  the  animalSt  bat  it  is 
farther  contaminated  by  emanations  from  the  body,  as  well  as  by  the  noxious  ammoni- 
acal  vapours  arising  firom  the  urine  and  dung.  This  may  be  easily  perceived  on  enter- 
ing the  stable  in  the  morning,  when  not. only  an  oppressire,  but  a  pungent  ammoniacal 
smell  is  petceived,  resembling  that  of  hartshorn,  of  which,  indeed,  the  urine  of  the 
horse  contains  a  l»rge  quantity.  These  Tapours  are  hurtful  to  the  lungs  of  the  horse, 
and  still  more  particularly  to  its  eyes,  and  are  no  doubt  the  source,  frequently,  of  blind- 
ness and  many  of  his  diseases.  The  grooms,  likewise,  are  knovni  to  sufi!i9r  in  their 
health  from  the  ammoniacal  vapours  in  the  stables. 

6593.  The  most  ejfecttud  mode  of  managing  the  ventilation  of  a  stable  is  by  having  large 
trunks  or  tubes  of  board,  about  a  foot  square,  to  pass  through  the  ceiling  and  roof  into 
the  open  air,  having  their  tops  covered  in  such  a  way  that  the  heated  air  can  go  out 
but  no  rain  oome  in.  If  it  is  impossible  to  send  them  out  through  the  middle  of  the 
ceiling,  they  may  be  carried  out  just  beneath  it  through  the  wall  -,  and  it  will  be  best  if 
there  be  a  tube  to  each  stall,  as  at  a  in  the  section,^.  889 ;  or  windows  with  luffer- 
boards,  to  be  opened  or  shut  as  may  be  required,  may  be  placed  at  convenient  situations. 

It  is  to  be  observed  that  no  air  can  go  out  except  an  equal  quantity  be  admitted  to 
supply  its  place,  as  the  stable  must  at  all  times  be  equally  full  of  air ;  therefore,  aper 
tures  for  the  admission  of  fresh  air  should  be  made  somewhere  at  the  lower  part  of  the 
stable,  where  the  draucht  will  be  least  prejudicial.  In  a  6maU  staUe,  the  bottom  of  the 
door  will  do  for  this,  if  a  board  be  placed  below  the  aperture  in  it,  slanting  so  as  to  di- 
rect the  current  of  air  that  enters  upward,  instead  of  its  coming  horizontally,  which 
might  strike  upon  the  legs  of  the  horses.  In  larger  stables,  where  more  fresh  air  is 
required,  numerous  small  apertures  are  better  than  one  large,  placed  in  such  manner 
that  the  air  cannot  reach  the  horse  as  cold  currents,  which  may  be  injurious  to  him ; 
they  should  be  so  contrived  that  the  air  admitted  may  soon  mix  with  the  rest. 

6693.  It  is  customary  in  the  morning  to  open  all  the  doors  and  windows  to  ventilate 
the  stable  when  it  has  been  shut  up  all  night ;  but  this,  though  often  useful  and  proper 
when  the  horses  are  out,  is  not  enough ;  for  means  should  be  provided  by  which  a  con- 
tinual slow  change  of  air  may  be  going  on,  and  which  should  act  of  itself,  without  any 
attentien  from  the  groom  or  his  assistaiits,  and  yet  that  the  change  should  not  be  so 
great  as  to  render  the  stable  cold.  When  the  ceiling  of  the  stable  is  flat,  its  height 
should  be  nine  ieet  for  four  horses  ;  and  if  there  are  more,  it  should  be  higher,  as  much 
as  twelve  or  fourteen  for  large  stables.  The  smallest  ought  not  to  be  less  than  eight 
feet  high.  If  too  lofty  it  will  be  cold ;  when  too  low,  currents  are  occasioned  by  the 
ventilation. 

In  a  late  number  of  the  '*  Journal  of  the  Agricultural  Society,*'  a  method  is  described 
>f  correcting  the  bad  effecte  of  the  ammoniacal  vapours  mentioned  above  as  so  injuri- 
ous. If  a  mixture  of  powdered  gypsum,  wetted,  and  sulphuric  acid  (oil  of  vitriol)  be 
strewed  on  the  floor  of  the  stables,  the  acid  will  neutralize  the  ammonia,  and,  to  use 
the  words  of  the  grooms,  "  the  stables  will  be  sweetened."  It  has  been  supposed  that 
the  gypsum  produced  part  of  this  eflfect,  but  it  does  not  appear  that  any  portion  of  the 
ammonia  is  absorbed  %  it,  and  that  it  merely  acts  as  a  convenient  surface  for  the  acid ; 
for  a  mixture  of  sawdust  and  sulphuric  acid  answers  the  same  purpose.  One  part  ot 
sawdust  will  absorb  three  parts  of  the  acid  solution,  which  should  consist  of  one  pait 
by  measure  of  acid  and  fifteen  of  water.  Instead  of  strewing  the  mixture  on  the  floor, 
where  it  will  get  mixed  with  the  straw  and  injure  the  horses'  foei,  it  is  better  to  placp 
it  in  trays  distributed  in  various  parts  of  the  floor.  The  acid  should  not  remain  un* 
changed  longer  than  three  or  four  days,  when  it  will  be  found  neutralized. 

6694f  The  temperature  of  the  stable  is  a  circumstance  that  requhres  particularly  to  be 
attended  to.  Grooms,  in  general,  have  a  predilection  for  warm  stables.  Well-bred 
horses  require  a  Warm  and  genial  temperature  in  the  stables,  supposing,  of  course,  the 
•ir  to  be  pure,  to  maintain  £at  beautiful  appearance  of  a  glossy  coat  so  indicative  of 
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oonditiOD,  and  so  essential  to  the  beauty  of  the  animal.    But  although  it  has  this 
a  vexy  glossy  coat  in  winter  is  not  desirable  ;  nature  has  a  tendency  to  proportioD  the 
degree  of  fineness  of  the  ooat  to  the  season,  making  it  a  little  rougher  in  winter  than 
in  sommer.    The  glossiness  of  the  coat  should  be  more  the  result  of  careful  ptMHBii^ 
than  of  the  warmth  of  the  stable.    The  bad  effect  of  hot  staUes  is  eTident  from  ths 
diseases  frequently  occasioned  by  taking  horses  out  into  the  open  air,  particnlaiiy  im 
cold  weather,  when  the  temperature  is  80°  01;  40°  below  thai  of  the  stable.    This  is 
often  the  cause  of  rheumatism,  catarrh,  or  inflammation  of  the  lui^^  when  hoiaes  axe 
kept  standing  long  in  the  cold,  notwithstanding  that  exercise  keeps  them  wann  lor  a 
time.    It  is  also  generally  known  that  a  sadden  return  to  hof  stables  is  nearly  as  dan- 
gerous as  the  cinnge  from  a  heated  atmosphere  to  a  cold  and  biting  air.     It  is  true 
tbat  the  horse  is  an  animal  now  in  a  highly  artificial  state,  requiring  to  be  treated  with 
a  degree  of  care  beyond  tbat  of  any  other  domesticated  quadruped ;  but  it  ia  ooiy  the 
race-horse,  and  those  with  much  of  their  blood,  and  particularly  while  in  trainiqg,  thai 
require  an  extraordinary  degree  of  warmth,  since  they  belong  to  a  race  tbat  came  ori- 
ginally from  a  warm  country ;  neither  ought  they  to  be  kept  too  warm  after  they  baw 
been  so  long  accustomed  to  our  climate.    No  hiorse  in  the  stable  shonU  sweat  lader 
his  clothing ;  by  so  doing,  be  is  rendered  highly  sensible  to  external  impreasiens  tan 
alteration  of  temperature,  producing  a  morbid  sensibility  of  skin,  and,  oonaeqinently,  a 
greater  susceptibility  to  many  diseases ;  it  also  proves  a  relaxant. 

The  heat  <k  a  well-regulated  stable  in  summer  should  not  yary  firom  between  60* 
and  66°  i  nor  in  winter  much  from  60°.  Some  have  even  found  the  advantage  of  ac- 
customing horses  to  a  cooler  atmosphere  by  keeping  them  much  in  the  open  air.  it  'm 
essential,  as  we  have  already  stated,  that  grooms  i^oiUd  learn  to  distinguish  between 
merely  heated  and /on/  air;  at  present  they  confound  these  under  the  name  of  c£mc 
But,  as  we  have  stated,  air  may  be  warm  without  being  in  the  least  unwholesoDBe,  and 
may  be  c(dd,  and  yet  very  foul,  the  wholesomeness  lor  respiration  not  depending  npnn 
the  temperature,  but  upon  the  gases  which  compoee  it  and  the  noxiona  vapoors  with 
which  it  may  be  contaminated.  The  temperature  should  he  ascertained  by  a  ibenDoni- 
eter  kept  in  the  stable. 

As  an  aigument  against  the  practice  of  keeping  atables  too  waim,  it  is  stated  that  in 
Berwickshire  it  is  not  uncommon  to  keep  horses  all  winter  in  bammels  or  small  sbeda 
in  open  straw-yards,  where  they  are  exposed  to  the  freest  circnlatian  of  air,  and  that 
they  have  no  grease,  swelled  legs,  coughs,  or  inflammations,  ox  other  diseases  probnhij 
brought  on  by  the  use  of  hot  stables.  Horses,  however,  to  be  treated  in  this  manner* 
should  be  brought  up  to  it,  for  it  would  not  be  safe  to  try  the  experiment  on  a  bnnm 
long  accustomed  to  a  warm  stable. 

6696.  The  light  of  9t9hlt9  has  been  much  neglected.  Many  have  not  even  a  gtaxed 
window,  as  it  has  been  supposed  that  horses  hid  no  use  for  light,  and  eren  thai  they 
thrive  best  in  the  dark ;  but  this  is  now  known  to  be  an  error ;  besides,  a  oeitun  de- 
gree of  light  is  necessary  to  enable  the  owner  to  see  whether  the  stidile  is  kept  prop- 
erly clean  and  in  order.  Some  stable-keepers  prefer  darkness,  to  conceal  their  want 
of  cleanliness,  or  to  make  the  horse  look  Kvely  when  brought  into  the  hght ;  bnt  this 
is  injurious  to  his  eyes.    However,  too  much  light  prevents  his  sleeping. 

6596.  Wmiowt  thouid  be  placed  high  up  in  the  «tai/e,  that  the  hgfat  may  not  oome  into 
the  horses'  eyes ;  and  the  glass  should  be  in  imitati<Mi  of  ground  glas8»  to  keep  ooft  the 
direct  rays  of  the  sun.  When  opened  in  summer,  a  net  ahoukl  be  kept  acroea  the  open- 
ing, as  that  keeps  out  the  flies,  so  annoying  to  horses. 

6697.  Whitewashing  or  Ume-whiting  the  walls  and  ceiling  of  the  stable  is  ^'eiy  prop- 
er on  account  of  cleaaliness ;  but,  except  the  stable  is  rather  dark,  it  ia  best  not  tn 
mdke  the  walls  quite  white,  but  with  a  tinge  of  brownish-yellaw  or  stone  colour,  this 
being  less  glaring  for  the  horses*  eyes. 

6698.  For  nigSt,  the  best  lights  are  caiuUest  or  lamps  in  laaUemM.  The  gaa  li^ta,  whkh 
are  sometimes  employed  to  bum  continually  in  stables,  are  extremely  prejodictal,  as 
they  consume  much  of  the  vital  part  of  the  air,  and  sometimes  suflfer  the  earbooated 
hydrogen  to  escape  unbumed,  which  is  exceedii^g^ly  injurious. 

6599.  StaUs. — ^All  good  stables  are  dtrided  into  stalls,  one  for  each  horse,  aiid  these 
are  separated  from  each  other  by  wooden  partitions  (see  plan  of  a  four-stall  atnl^  ir. 
887,  and  the  view  of  the  interi<M',>!^.  888).  If  horses  are  pfa^  together,  they  are  apt 
to  do  each  other  mis<^ef,  or  are  in  some  way  inconvenient  te  the  other.  In  nosne  sta- 
bles they  are  separated  only  by  wooden  bars ;  but  these  are  not  enoogb,  for  one  wil 
sometimes  rob  the  other  of  his  food,  or  do  him  harm  by  biting  or  other  aanoyaMeL 
Good  stalls  require  to  be  six  foet  wide  m  general,  and  shoald  be  e^  er  nine  leet  in 
depth ;  that  is,  the  partition  should  he  of  this  length  to  prevent  one  hoiae  iateriennff 
With  another ;  the  height  of  the  partition  should  be  seven  foet  at  the  head  and  five  at 
^e  heels.  Ponies  will  do  with  stalls  tye  feet  wide,  bat  large  dray  hoises  reqaire  six 
feet  SIX  inches.  When  the  staU  is  too  broad,  the  horse  will  stand  acroes  it ;  wben  ton 
^^^'  \^  ^^^}  *»  down,  which  is  a  necessary  position  for  his  repose  afler  hnvinr 
been  hard  worked.    It  ruins  a  hone's  legs  and  fe^  not  to  allow  ^ato  ^i^  hi 
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umb«  in  the  atalL    Of  tbe  paving  of  the  atall  w 
paalB  are  nprislibi  at  the  bottum  of  the     -, 
atall  to  staj  the  partition  (weji;.  889);    [<  ^ 
the;  should  be  round  or  oetagonal,  not    h|     /~ 

Sate ;  eometime*  the;  enlr  ilae  a  litde  lu~4 
Te  the  partttioii,  ud  aomatimea  they 
extend  to  the  cetbag,  «4uch  ia  firmest. 
Each  side  of  tbia  poet  (baald  have  a  rinf 
for  pillar  reins,  which  are  uaed  when  the 
horse  ia  required  to  ataod  leveraed  in  hia 
■tall,  aa  he  is  ocuHonal)]'  whea  beinf  i 
oleansd.  The  top  of  the  partition  ia  gen' 
erallj  covered  with  iron.  , 

In  some  stables  there  nre,  beaidea  the  ^f,'-  ' 
stalls,  aoma  compartiDenta  much  wider, 
ealledboxes,  forauchhoraee  to  be  Id  that  are  ill,  or  whieh  require  moeh  reat.  When 
hoiaea  are  worked  daily,  it  is  proper  to  hang  the  bamera  of  each  on  pegs  in  the  wall 
opposite,  to  lose  aa  little  time  aa  poasible  in  putting  or  keeping  in  the  harDesa-room 
(hat  which  is  used  only  oceaeionall;. 

saoo.  Hcy-rocitt  are  oauidly  made  of  wood,  but  they  aie  now  beginning  to  be  made  of 
caat  iron,  which,  though  more  expenaive  at  first,  are  much  more  durable,  and  are  more 
easily  kept  clean.  The  front  of  the  rack  uaually  alopes  forward,  aa  in  ^.  8S3,  that  the 
borae  may  draw  the  hay  more  easily  from  h,  and  that  it  be  more  easily  filled.  But 
there  are  aome  objectiona  to  thia  form,  and  doat  and  eeeda  of  the  bey  sometimes  fall 
into  the  horse's  eyea,  and  on  this  account  some  prefer  haTing  tbe  bars  ox  spara  (aa 
they  are  called)  perpendicular,  as  inj(|-.SiKI;  hot  this  requires  greater  depth  of  the  atall, 
becauae  a  partition  moat  be  run  up  at  a  little  diMance  from  tbe  wall,  aa  in  the  section, 
j^.  88E),  and  the  hay  ia  thrown  into  the  apaoe  between,  either  fVom  the  hayloft  above, 
or  from  an  opening  just  soder  the  ceiling  of  ths  atabie.  In  thie  ap>oe,  below  the  rack, 
there  is  a  bottonk  with  bars  closer  to  let  the  seeds  and  dost  fall  throu^,  which  are  col- 
lected by  a  door  below. 

Thi  tgari  tluntld  bt  roanJ,  two  feet  and  a  half  high,  an  Inch  and  a  quarter  thick,  and 
two  inches  and  a  quarter  apart.  Each  rack  should  have  a  ring  U  bottom  fhr  aecuring 
tlv  horse's  head :  when  tied  to  the  spara,  be  is  apt  to  bend  j^,  ggg, 

or  break  them.     Some  have  made  the  spars  turn  round  ok 
a  pivot  to  facilitate  the  coming  out  of  the  hay.     The  racks  f 
are  also  aometimea  placed  in  the  corner  of  the  atall,  form-   \ 
ing  the  quarter  of  a  circle,  which  givea  more  room. 

The  usual  mode  of  filling  the  bay-rack  ia  from  the  hay- 
loR  over  the  stable,  aa  it  ia  generally  in  lowna,  by  meana  of 
an  aperture  in  tbe  ceiling  just  over  the  rack.  Jig.  880. 
Theae  apertures  have  been  objected  to ;  it  baa  been  said  that 
the  foul  vapours  from  the  atahle  rise  np  from  them  and  con-  | 
laminate  the  hay,  and  that  the  duat  and  aeed  of  the  hay  ftU  i 
down  upon  the  head,  mane,  and  ears  of  tbe  horse,  and,  in 
conseqaence,  it  is  recomraanded  to  aboliab  these  apertnres,  | 
and  to  keep  the  bay  in  another  manner.  But  the  rising  of 
the  foul  air  can  be  prevented  by  oloae  trap-doora,  and  the 
duat  may  be  avoided  by  a  canvaaa  aheet,  to  he  need  when- 
ever the  hay  is  put  down.  Any  other  mode  of  eartyiog  ia 
the  hay  tvould  occasion  much  trouble,  and  ia  caaa  of  hanaf 
perpendicular  racks,  aa  injif .  890,  no  duat  oould  ocenr.  In 
towna,  where  apaoe  ia  ao  valuable,  no  place  oevld  te  fboai 
ftiT  the  hajrIoA  ao  ■---    ---   ..  .  .._v.- 
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0SO1.  nt  mtmgtr  it  the  trongh  in  which  the  horse's  corn  la  pat.  It  ia  usoalir  maos 
of  woodand  fixed,  »eej(f.  B8S,but  ia  sometinuB  >lw>  of 
cut  iron  aai  moTeable,  u  iafig.  891  ;  these  tare  the 
■dTanta^  of  being  not  ont;  more  daraUs,  bnt  of  beiBf 
likewise  aweetcr  and  cleaner,  particularly  where  b<riled 
or  rooiat  food  is  nsed,  in  which  ewe  wood  inbibea  the 
moisture  acMi  gives  oat  a  mnatj  smeE.  Wooden  uib- 
gen  are  coade  as  tang  as  the  stall  b  wide,  but  iron  maa- 
gers  need  not  be  so  Jong ;  about  tbree  feet  i»  eal5cie« 
length :  ttiey  are  generally  nine  or  ten  iitcbes  deep,  bol 
a  foot  would  be  belter ;  and  they  should  be  twelve  in^ 
eswide  at  the  top,  and  nine  inches  at  the  bottom,  ioade. 
If  the  manger  ia  too  amall,  the  horse  is  apt  tn  aetUa 
and  throw  his  food  out  in  taming  it  over.  There  sbmlr 
be  DO  sharp  cornera  to  it  for  the  horse  to  hurt  kODseU' 
against  Wooden  mangera  would  be  better  if  nsdt 
.  moveable,  so  that  they  might  be  taken  and  sciKned  oe 
'_■  casionally;  but  they  should  be  securely  fixed  bjdn«- 
holla.  The  top  of  the  manger  oafht  to  stand  fnxnthm 
feet  to  three  feet  six  iiKhes  from  the  ground ;  if  too  high,  the  horse  caonot  eat  tarn- 
fortably,  and  if  too  low,  he  ia  apt  to  get  bia  foot  into  it.  It  wotdd  b«  well  to  |Nit  slo- 
ping hoards  from  the  front  edge  of  the  manger  to  the  wall,  to  prevent  Uie  honemttisf 
his  Icnees  againat  the  corners.  In  the  case  where  the  rack  is  perpeDdicnlar,  and  that 
ia  a  partition  detached  from  the  wall,  as  in  fig.  8S9,  Uie  manger  might  be  a  drawer  to 
dide  back  into  the  empty  space.  A  Bmall  aheet-iron  japanned  drawer  by  the  side  of 
this  might  be  made  to  serve  as  a  water'trough,  to  move  out  on  a  pivot  into  the  eorna- 
of  the  manger ;  bat  this  must  be  made  to  lift  ont  to  be  cleaned,  or  some  other  eoDRi- 
vance  may  be  adopted  far  holding  water  in  cases  where  it  is  desirable  that  the  horse 
should  always  have  il  in  his  stall. 

There  are  mostly  two  rings  placed,  one  on  each  aide  of  the  manger  or  alalE,  Iot  the 
reins  of  the  horse's  halter  to  run  through,  and  a  logger  ia  fixed  to  the  ends  of  these 
sufficient  to  poiee  them  perpendicularly,  but  not  bo  heavy  aa  to  tire  the  horse  or  to  hin- 
der him  from  eating. 

6603.  Bitidet  the  daily  dtaning  out  of  fAt  ilablt,  it  should  be  thoroughly  purified  once 
or  twice  a  year,  by  all  the  nood-wotk  being  acrubbed  with  soap  and  water,  and  the 
walls  and  ceiling  whitewashed  or  limewhited ;  but  opportunities  foT  this  abonJd  be  ta- 
ken when  the  horses  are  out  for  aome  time. 

6603,  The  lu-yieft  in  towns  is  generally  over  the  stable,  chiefly  lor  the  convenience 
of  supplying  ihe  racks  easily :  in  the  countTy  it  ia  often  in  another  siuatjon.  Vfbere 
there  is  no  plastered  ceiling  lo  the  stable,  the  joints  of  the  flooring  boatds  shooU  be 
ploughed  and  tongued,  and  otherwise  made  qnite  tight,  to  prevent  any  nosioos  efflnvii 
•oming  through  from  the  stable.  If  the  apertures  for  supplying  the  hay-ra<^  in  the 
stabia  have  also  cloee-filting  covets,  this  situation  of  tiie  hayloft  above  the  stable  ma* 
not  be  objectionable  ;  but  in  the  country,  where  the  hay  can  be  cut  from  the  stack  ev- 
ery tweTtty-tbor  hours,  a  separate  hayloft  is  scarcely  necessary.  When  there  is  one,  ii 
should  contain  nothing  but  the  horse's  food,  and  should  be  provided  with  meain  tor 
ventilation.  In  large  eatablishmeats,  an  adjoining  room,  for  cutting  hay  or  straw,  brais- 
ing corn,  and  measuring,  weighing,  and  mixing,  will  be  found  necessary. 

6604.  A  granary,  in  a  large  establiahment,  or  a  torn  chtii  with  diriaions  for  diffemi 
kinds  of  grain  in  a  smalt  one,  may  be  placed  in  any  convenient  situation  that  can  ba 
found.     If  above  the  stable,  the  grain  can  be  suppli^  to  the  manger  by  a  wooden  tube. 

6606.  BoiUr-hoitK. — In  a  small  establitdiment  the  boiler  may  be  [daced  in  a  comer  of 
the  yard,  but  where  there  is  much  preparation  of  mashes,  &o.,  sometimes  a  room  n 
purpose  is  neeeaaary  to  perform  the  variona  operations  in,  and  for  keeping  all  the  im- 
plements belonging  to  the  stable. 

6606.  Water. — At  some  places  in  the  country  there  is  a  pond  for  watering  the  horaet. 
but  this  water,  though  it  may  do  to  wash  the  carriage,  or  for  the  ducks  and  geese,  is 
not  fit  for  the  horses  to  drink,  being  trath  dirty  and  stagnant,  and,  in  cold  weather,  too 
cold.     Water  for  drinking  should  be  of  the  best  qoatily,  and  should  be  kept  near  the 

6607.  SULbtt-yari. — In  towns,  where  the  stables  and  eoach'housc  are  in  lanes  ctfM 
mews,  there  is  no  place  to  groom  the  horses  and  wash  the  carriage  but  the  mew*  it- 
self; but  in  the  country,  where  apace  ia  not  ao  valuable,  there  is  usually  a  etaUe-ynd 
for  this  purpose,  where  all  the  wet  work  should  be  done.  It  may  be  well,  likewise,  to 
have  a  shed  at  one  aide  of  the  yard,  where  the  horses  can  be  groomed  in  cold  or  wet 
weather,  and  where  they  can  be  moved  about  occaaionaUy. 

6608.  5MilE  a;;pDMAH«n(i  are  generally  known,  file  Ai^  eoUar  and  ncei  >(ntp  are  ne- 
cessary for  every  horse  in  the  stall,  itusxlu  are  alao  sometimes  useful,  to  prevent  s 
greedy  horse  from  takinr  food  from  his  neighbonrs  or  biting.    Dratimg  eUtkim  ^  im^ 
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er,  haiT,  woollen,  or  lillen.    Combs,  brushes,  scissors,  foot-baths,  and  stable  pails  are 
almrays  required. 

6609.  Harness-room. — ^Though  in  confined  places  the  harness  is  usually  hung  up  in 
the  stable  or  in  the  coach-house,  yet,  where  it  is  possible,  and  where  there  is  much 
harness,  it  is  best  to  have  a  place  on  purpose.  The  stable  is  an  unfit  place,  being  damp 
and  apt  to  spoil  the  harness,  which  requires  to  be  kept  very  dry  and  clean.  The  har- 
ness-room should  be  well  ahred,  and  have  a  fire-place,  be  provided  with  proper  pegs  tc 
hang  the  various  articles  of  harness  on,  and  it  is  a  good  plan  to  have  a  curtain  to  draw 
over  tiiem,  to  slide  with  rings  upon  a  rod,  to  keep  off  the  dust,  which  saves  much  trou- 
ble and  time  in  cleaning ;  the  walls  behind  where  the  harness  is  hung  being  boarded, 
and  not  plastered  only :  there  should  be,  also,  stools  and  shelves  for  saddles  and  various 
other  articles,  and  cupboards  for  brushes,  brooms,  sponges,  cloths,  bandages,  and  such 
things  as  are  in  constant  use :  nothing  of  this  kind  should  be  suJSered  to  lie  about  in 
the  stable,  but  be  so  arranged  as  to  be  always  at  hand.  It  may  also  have  a  chest  for 
keeping  com,  and  likewise  a  boOer  for  heating  water. 

6610.  Room  for  the  Coachman  or  GVaom.— Where  there  are  valuable  horses  it  is  prop- 
er that  some  one  should  sleep  near,  to  be  ready  in  case  of  accident  in  the  night,  but 
^is  must  vary  according  to  the  nature  of  the  establishment. 

661 1.  Furniture  of  the  coaeh-haust  or  stable : 


Coach  mopt, 

Jadu  for  wheals, 

Hone  bnishea, 

Spoka  brothes. 

Quarter  bmshes. 

Water  bmabes, 

Cvtat  and  bit  hnuhaa, 

Bandy  hone  braahes  for  dirt. 


Carry-combe, 
Inaide  bruahea. 
Birch  and  heath  brushes, 
Mane  and  trimming  combs, 
Scissors  and  pickers, 
Oil-cane  and  Kroahee, 
Haraeaa  bmshaa, 
Leathers  for  carriages, 


Danff-baskets  and  boxes. 
Stable  shoirels  and  fnka, 
Ruga  foar  gigs,  earriagaa,  ^.^ 
Com  sieres, 
Quartern  measures, 
wnipooid, 
Horse  blocks, 
Stable  pails. 


CHAPTER  II. 

ON  H0X8B8  AND  THBIB  MANAGEMBNT. 

6612.  In  the  following  pages  we  shall  confine  our  observations  to  carriage  and  ordi- 
nary saddle  horses,  omitting  racers,  hunters,  and  farmers'  horses  as  not  coming  within 
the  scope  of  tUs  work ;  and  we  shall  devote  our  attention  chiefly  to  those  circumstan- 
ces of  proper  management  which  are  necessary  to  keep  horses  in  health  in  the  stable 
and  at  work,  without  entering  into  the  treatment  of  diseases,  which  we  leave  to  veteri- 
nary practice.  We  shall,  in  short,  endeavour  to  select  all  those  facts  which  it  is  proper 
that  every  one  possessing  horses  should  be  acquainted  with,  but  intending  this  rather 
as  a  check  upon  the  pretended  knowledge  of  those  who  may  have  the  immediate  care 
of  horses ;  for  no  written  directions  can  completely  supply  the  practical  skfll  of  an  e;K- 
perienced  groom,  to  whom,  however,  the  sole  management  should  not  be  implicitly 
trusted,  where  it  can  be  avoided.  With  this  view,  the  most  able  writers  on  the  subject 
have  been  consulted,  and  the  various  details  have  been  compared  with  the  opinions  ol 
several  experienced  persons. 

Sect.  I. — sbnxral  bbmarks  on  thb  vabious  bebbds  op  hobsbs. 

6613.  The  horse,  no  doubt,  existed  originally  in  a  wild  state,  as  it  does  now  in  South 
America  and  Tartary,  but  at  what  period  it  was  subjected  to  the  dominion  of  man  can- 
not  be  determined.  All  the  civilized  nations  of  the  ancient  world  of  whom  we  have 
any  historical  records  not  only  possessed  this  animal  in  a  domesticated  state,  but  set 
a  high  value  upon  it,  bestowing  great  pains  in  training  and  improving  its  various  breede 
or  races.  The  origin  of  those  breeds  is  likewise  unknown,  but  they  were  most  prob- 
ably produced  by  the  circumstances  of  variety  in  climate,  food,  and  shelter,  during  a 
long  succession  of  ages,  assisted  afterward  by  the  efibcts  of  domestication  in  different 
countries.  Climate  has  great  influence  upon  the  forms  of  animals,  and,  in  general,  a 
species  is  found  indigenous  to  each  country  whose  form  best  fits  it  for  supporting  its 
existence  there.  Thus,  in  the  arid  plains  of  the  East,  where  herbage  is  scarce,  the 
horse  is  found  to  possess  a  form  which  enables  it  to  transport  itself  with  great  rapidity 
from  one  spot  to  another,  without  permitting  his  weight  to  cause  it  to  sink  in  the  sandy 
deserts.  In  wild  countries,  on  the  contrary,  his  size  is  diminutive,  but  his  compact- 
ness and  strength,  as  well  as  his  coarse,  shaggy  coat,  enable  him  to  resist  the  sever- 
ity of  the  weather.  In  temperate  climes,  where  these  causes  do  not  operate,  and  where 
vegetation  aflbrds,  by  its  luxuriance,  more  nutriment,  we  no  longer  see  him  equaUty 
small  or  slender,  but,  with  great  capacity  still  for  progression,  possessed  of  more  beau- 
tifiil  proportions,  with  superior  muscular  power ;  varying  considerably  in  his  qualities, 
which  are  adapted  to  the  purposes  of  war,  hunting,  parade,  the  saddle,  and  draught. 

6614.  The  indigenous  horse  of  eveiy  country  has  been  modified  by  cultivation,  and 
the  native  breeds  have  at  one  time  or  other  been  more  or  less  mixed  with  other  varie* 
ties  with  a  view  to  improvement.  What  is  meant  by  purity  of  blood  is  the  result  of 
limiting  the  propagalion  of  particular  races,  and  preventing  other  races  from  mixinfl 
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with  them.  The  natWe  raoet  of  some  couitrieft  aie  distiogaiBled  and  c&ateraied  ikon 
others  for  their  peculiar  qualities :  thus  the  fleetest  horses  tare  fawnd,  m  Ar^JbitL,  whoe 
they  possess  a  spirit  and  courage  united  to  docility  ezcettiog  that  of  any  othersb  vA 
where  they  are  brought  up  with  an  unexampled  degree  of  care. 

6615.  Tht  Barb,  the  korMi  of  Bwhory,  is  superior  to  the  Arabian  in  point  of  foniy  and 
is  remarkable  for  his  free  ana  graceful  action,  but  is  rather  lower,  and  has  not  qaite  the 
speed  and  spirit  of  the  Arabian :  he  has  contributed  much  to  the  exoeHence  of  the 
Spanish  and  other  European  horses.  Several  Tarietieai  having  oonavderable  leaoii- 
blance  to  these,  are  met  with  in  Tartary,  Turkistan,  and  Persia ;  but  tlie  native  breedi 
of  India  and  China  are  much  inferior.  It  is  remarkable  that  hoiBea  ivese  unknown  is 
America  before  its  discovery  by  the  Spaniards,  and  that  the  wfld  boraesy  ao  nomenMs 
in  the  Pampas,  are  merely  the  descendants  of  some  that  got  loose  and  escaped  6«b 
the  Spanish  army. 

6616.  In  Europe  the  horset  of  Turkey  are  descended  chiefly  from  the  AratHOOssediy 
the  Persian  and  other  bloods ;  they  have  contributed  much  to  the  improTement  of  oar 
English  breed.  The  German  horses  are,  in  general^  large,  heavy,  and  alow ;  htf  tbe 
Hungarian  are  an  exception,  partaking  more  of  Eastern  blood.  The  Dutch  and  Flenish 
horses  are  large,  strong,  and  beautifully  formed :  we  are  indebted  to  them  for  soais  of 
the  best  blood  of  our  draught  horses.  France  contains,  like  England,  numeroos  bcteds 
of  horses ;  but  they  are  in  general  inferior  io  ours,  though  much  attention  has  htdy 
been  paid  to  them  by  importing  other  breeds.  The  best  ^ench  horses  are  hred  in  li- 
mousin  and  Ncmnandy,  and  from  the  latter  district  comes  a  strong  variety,  exeeOetf  fa 
the  cavalry,  road,  or  carriage. 

6617.  The  earliest  record  of  the  horse  in  Great  Briiain  we  find  in  the  Commentaries  of 
Julius  Caesar  on  Ins  invasion  of  this  island,  in  which  he  described  the  war-ehariots  ol 
the  Britons  as  being  drawn  by  numerous  horses.  What  was  their  original  character  ■ 
not  mentioned ;  but  probably  they  were  subsequently  somewhat  changed  by  tbe  intro- 
duction of  Roman  horses,  which  were  themselves  compounds  from  varions  countries. 
It  appears  that  English  horses  were  much  esteemed  even  in  the  Anglo-Saxon  times, 
but  received  a  cross  from  those  of  William  of  Normandy.  So  early  as  the  reign  of 
Henry  II.  the  value  of  the  Arabian  and  Turkish  horses  was  understood ;  and  every  suc- 
cessive monarch  has  bestowed  much  attention  in  improving  tbe  nature  of  an  anii^  so 
useful  and  so  great  a  favourite  as  the  horse.  Every  variety  of  Eastern  as  weD  as  Eu- 
ropean blood  of  a  superior  kind  has  been  ingrafted  on  oui  j;  and  the  advantage  of  tliis 
method  is  evinced  in  the  high  eateem  in  which  English  horses  are  now  beH  all  over 
the  Continent. 

6618.  Horses  may  he  divided  into  draught  and  saddle  horses.  Althougfe  our  object  in  the 
present  work  is  to  confine  ourselves  to  those  that  are  employed  for  what  may  be  called 
domestic  use,  namely,  saddle  or  riding  and  carriage  horses,  yet  a  shoit  account  of  the 
various  other  kinds  of  English  horses  may  not  be  irrelevant.  Saddle  horses  may  be 
reduced  to  the  race-horse,  the  hunter,  the  hackney  riding  or  road  horse,  the  GaBoway, 
and  the  pony.  Draught  horses  are  the  heavy  draught  horse  or  dray  horse,  wagon, 
coach,  chariot,  and  gig  horses. 

6619.  The  English  race-horse  possesses  his  most  valuable  qualities  of  great  speed  is 
consequence  of  his  descent  from  the  Arabian,  Persian,  or  Barb.    The  tenn  of  tkorou^ 
hred  has  reference  to  his  origin,  but  it  is  not  perfectly  definite :  it  is  generally  supposed 
to  mean  that  both  sire  and  dam  can  be  traced  to  Eastern  parentage ;  bat  it  may  be  con- 
sidered doubtful  whether  many  ^f  our  race-horses  can  be  proved  to  belong  strictly  to 
this  class.    The  **  Stud  Book,"  which  is  the  chief  authority  for  the  pedigree  of  hoiseB* 
traces,  all  the  most  famous  racers  to  some  Eastern  origin ;  or  it  traces  Uiem  badtisa 
certain  extent,  ending  with  a  known  raoer  the  origin  of  whom  is  lost  in  olttcority ;  bst 
it  is  supposed  by  some  that  several  of  our  best  racers  are  derived  from  omr  natifs 
horses  improved  by  judicious  erossing.    A  horse  is  said  to  have  Idood  when  in  his  ped- 
igree it  can  be  shown  that  he  has  derived  his  origin  in  aay  degree  from  a  thoitmgfa-hiei 
iiorse.    If  he  has  been  produced  by  a  racer  and  a  common  mare,  he  is  called  ka^4stl 
Horse-races  were  very  early  among  the  English  sports,  and  ^oogh  at  first  panasd 
without  any  direct  view  to  the  improvement  of  the  animal,  they  have  ultimately  proved 
useful  by  drawing  the  attention  of  the  wealthy  olaases  to  the  subject,  and  by  preaertisi 
the  purity  of  blood)  or  practising  judicious  crossing.    By  the  moat  nutritions  food  waA 
duly-apportioned  exercise  during  his  training  for  the  ooursea,  not  only  his  speed,  bit 
his  bodily  powers,  have  been  increased^  and  a  breed  of  horses  has  been  prodnoed  nan- 
vailed  in  the  world  for  symmetiy  of  form,  swiAness  of  progreeaion,  and  darabili^  as- 
der  exercise.    The  Darby  Arabian  waa  the  parent  of  our  best  racing  stock.     He  was 
purchased  by  Mr.  Darby  at  Aleppo,  and  was  bred  in  the  plains  of  Palmyra.     His  ioiBB- 
diate  descendant  was  the  Flying  Chiklers,  so  called  from  his  breeder  Mr.  Childeia»  of 
Devonshire :  the  fleetnesa  of  this  horse  was  so  great  that  ha  moved  ev«ar  aqiaoe  c^hI 
to  83^  feet  in  a  second ;  some  say  a  mile  in  a  minute.    After  him,  Edipaa,  HigMh'* 
Matchem,  Hambletonian,  and  others  have  contributed  to  keep  up  the  reputation  of  the 
English  racer,  which  has  been  known  to  beat  some  of  the  best  of  the  Ajahian  bveed  ea 
their  native  gronnd. 
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6620.  Th£  hunter  is  prodaced  from  a  thorough-bred,  or  home  of  entire  blood,  as  it  is 
called,  and  a  mare  of  good  quality ;  or  sometimes  from  a  miire  of  blood  And  an  Engilish 
horae  of  the  best  kind.  This  variety  of  the  horse  is,  therefore,  a  cambination  of  the  speed 
of  the  Arabian  with  the  strength  and  durability  of  the  native  animal,  and  the  English 
breed  is  now  much  esteemed  m  every  country  of  Europe.  The  real  hunter  is  kept  in 
the  stable,  and  is  attended  with  great  care :  the  principle  of  training,  or  preparing  him 
for  his  work,  which  is  an  affair  of  considerable  time  and  difficulty*  is  the  same  with 
that  of  the  racer,  viz.,  to  get  rid  of  all  the  superfluous  fat  and  flesh  without  too  much 
lowering  the  animal ;  and  particularly  to  bring  him,  by  dint  of  exercise,  into  good  wind, 
and  accustom  him  to  the  full  trial  of  his  powers,  without  overstraining  or  ipjnring  hito. 
Occasionally  it  happens  that  a  fanner's  hor9e,  worked  in  the  day,  with  a  feed  or  two  of 
corn,  and  turned  out  at  night,  with  an  open  stable  or  shed  to  run  into  if  it  pleases,  is 
nearly  as  active  and  enduring,  for  one  day's  sport,  as  those  which  are  carefully  trained 
and  confined  to  the  stable  during  the  hunting  sec^son ;  yet,  if  tried  for  a  day  or  two,  he 
will  infallibly  show  an  inferiority  in  wind  and  beariug  fatigue,  though  he  will  much 
better  resist  the  severity  of  cold  weather  than  the  pampered  and  staUed  animal.  It  is 
a  remarkable  fact  that  both  the  racer  and  hnnter  fully  share  the  enthusiasm  of  the  ri- 
der. Without  whip  or  spur,  he  will  generally  exert  his  energies  to  the  utmost  to  beat 
his  opponent ;  and  several  instances  are  mentioned  where  his  natural  ardour  has  been 
evinced  in  the  struggle ;  even  when,  after  hard  work  in  racing,  he  has  been  turned 
into  the  park  to  enjoy  himself  for  life,  he  has  been  known  to  feel  an  irresistible  desire 
of  joining  in  the  chase  on  hearing  the  distant  cry  of  the  hounds. 

6621.  The  oid  EnglM  haehuy,  now  little  known,  was  the  origin,  with  improvement, 
of  our  best  saddle  horses,  whether  for  the  road  or  farmer.  He  has  been  frequently 
considered  as  indigenous,  although  it  is  most  probable  that  the  breed  has  sprung  from  a 
judicious  culture  of  the  small  native  horse  with  Norman,  German,  or  Flemish,  and  thus 
improved  in  size  and  strength  for  the  purpose  of  carrying  hacks,  for  which  the  horse 
was  formerly  employed  extensively. 

6622.  The  improved  hackney,  road-horae,  or  roadsUr,  besides  the  advantage  of  being,  in 
all  probability,  partly  descended  from  some  of  the  best  horses  of  the  Continent,  has  also 
frequently  some  of  the  blood  of  the  racer,  but  less  of  that  than  the  hunter ;  and  the  pro- 
portion he  should  have  will  depend  upon  the  kind  of  work  he  is  to  perform-  A  very 
good  road-horse  is  even  more  difficult  to  meet  with  than  even  a  hunter,  for  which  there 
are  several  reasons.  The  price  of  a  hackney,  or  horse  of  all  work,  is  so  low,  that  he 
who  is  so  fortunate  as  to  possess  a  good  one  wiU  not  part  with  him  on  account  of  his 
real  utility  and  the  little  chance  of  procuring  another  equal  to  him,  for  it  ie  by  mere  ao- 
cident  alone  that  he  is  to  be  obtained.  He  must  likewise  be  free  from  certain  faults 
that  may  be  overlooked  in  the  hunter.  The  latter  may  atart ;  may  be  awkward  in  his 
walk,  or  even  in  his  trot ;  he  may  have  thrushes  or  corns ;  but  if  he  can  go  at  a  good 
slapping  pace,  and  has  wind  at  bottom,  we  can  put  up  with  him  or  prize  him ;  but  the 
hackney,  if  he  be  worth  having,  must  have  good  fore  legs  and  good  hinder  ones  too. 
As  safety  is  required  in  the  hackney  as  well  as  speed,  great  paina  are.  taken  to  breed 
him  so  as  to  have  the  fore  parts  high  and  well  placed,  whereaa  in  the  hunter  the  hind 
parts  are  rather  of  most  importance.  The  hackney  must  be  perfectly  ^ound  on  his  feet ; 
even-tempered ;  no  starter ;  quiet  in  whatever  situation  he  may  be  placed ;  not  heavy 
in  hand ;  and  never  disposed  to  stumble.  The  Irish  road-horse  is  an  improved  vari- 
ety of  the  English ;  and  it  is  said  that  most  of  the  common  road-horses  used  in  England 
are  of  the  Irish  breed.  Coht  are  a  thick,  compact  variety  of  hackney  hreetd,  about  four- 
teen hands,  in  great  request  for  elderly  and  heavy  persons^  to  hde,  or  to  drive  in  low 
phaetons. 

6623.  The  large  Hack  horse  is  a  noble  animal  that  furnishes  those  grand  teams  we  see 
in  the  coal  wagons,  and  also  in  the  flour  and  other  heavy  carta  and  wagons  about  Lon 
don,  where  the  immense  weight  of  the  animars  body  assists  hia  accompanying  strength 
to  move  the  heaviest  loads.  He  is  mostly  bred  in  the  midland  counties  of  England, 
chiefly  in  Lincolnshire ;  but  the  present  system  of  farming  requiring  horses  of  less  bulk 
and  more  activity,  better  adapted  for  traveUing,  and  more  cajole  of  enduring  fatigue, 
he  is  confined  cluefly  to  the  above  uses.  This  heavy  breed  is  sniyosed  to  be  derived 
from  the  old  English  black  cart,  improved  by  crossing  with  Dutch  and  Friesland  mares. 
The  largest  of  them  are  used  as  dray-horses.  The  next  in  size  are  employed  as  wagoik- 
horses ;  and  a  smaller  variety,  with  more  blood,  constituting  a  oonsiderable  part  of  onr 
cavalry y  is  likewise  devoted  to  undertakers'  work. 

6624.  Tke  Cleveland  or  Yorkshire  bays  have  long  been  celefarated  as  one  of  the  beat 
breeds  in  the  island  for  draught ;  but  they  are  said  to  have  degenerated  of  late.  They 
are  reared  to  a  great  extent  in  Yorkshire,  the  fhrmers  of  which  eoanty  are  remarkable 
for  their  knowledge  in  everythmg  that  relates  to  horses.  In  activity  and  hardiness  they 
have,  perhaps,  no  superior.  Some  capital  hunters  have  been  produced  from  the  marea 
and  fuU-bred  stallions ;  but  the  chief  object  latterly  has  been  to  breed  coach-horses  and 
others  for  heavy  draught,  and  these  are  of  considerable  strength.  Iliey  appear  to  havtt 
been  the  origin  of  our  best  kind  of  heavy  coach-horses. 
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66S6.  The  Suffolk  punch  is  a  horse  much  esteemed  for  agricultural  labour,  beiog  si  ro^f 
and  active,  but  without  any  superiority  of  shape. 

6626.  The  ClydeedaU  horee  has  long  been  in  repute  in  Scotland  and  the  north  of  Eof- 
land,  and,  for  tne  farmer,  is  probably  equal  to  any  other  in  BritaiUt  being  docile  aod 
steady.  The  origin  of  this  breed  is  uncertain ;  and  they  have  not  got  this  name  /hna 
Imving  been  bred  only  in  Clydesdale  and  Lanark,  for  they  are  reared  in  many  other 
parts  of  the  west  and  south  of  Scotland.  They  are  rather  larger  than  the  SuiToIk  posc^ 
es^  and  their  colour  is  black,  brown,  or  gray,  with  a  white  spot  on  the  forehead.  Tbej 
are  remarkably  true  pullers,  and  are  seldom  restiff. 

6627-  The  coaeh-horse  cannot  be  called  a  particular  breed ;  but  the  origin  of  the  sspe- 
rior  kind  is  the  Cleveland  bay,  confined  principally  to  Yorkshire  and  Durham,  hot  mm 
difficult  to  meet  with  in  either  county.  The  coach-horse  most  in  repute,  with  bis 
arched  crest  and  high  action,  is  the  produce  of  a  Cleveland  mare  and  a  three  ibimh  or 
thorough-bred  horse  of  sufficient  substance  and  height.  From  the  thorough-bml  of 
sufficient  height,  but  not  of  so  much  substance,  we  obtain  the  four-in-hand  and  saperia 
curricle  horse.  From  the  half-bred  we  derive  the  common  carriage  horse  and  the  post- 
er. Yorkshire  is  considered  as  the  chief  breeding  county  in  England  for  coaeMiorses, 
hunters,  and  hackne3rs.  The  English  coach-horse  is  now  very  difierent  from  viiat  he 
was  fil^  years  ago.  -We  no  longer  see  those  clumsy  black  fhmily  horses,  over-bt, 
straining  at  first  starting,  yet  scarcely  equal  to  six  miles  an  hour,  and  knocking  op  vith 
one  day's  hard  work.  Rapid  travelling  is  now  so  much  the  fashion  that  the  moden 
coach-horse  is,  with  improved  strength  and  action,  frequently  like  tall,  strong,  over- 
grown hunters.  Yet,  though  their  speed  is  increased,  they  still  have  not  the  endozaBoe 
that  could  be  wished,  and  a  pair  of  poor  post-horses  will  often  beat  them  at  the  end  of  the 
second  day.  It  is  remarked  that  no  country  produces  finer  horses  than  England,  vet  a 
no  other  country  is  there  such  a  destruction  of  the  animal  from  the  rage  for  fast  trar- 
eUing. 

6628.  Galloways.— The  true  Galloway  is  a  beautiful  variety  of  horse,  so  called  /hn 
that  province  in  Scotland  from  which  it  came  originally.  It  is  a  bright  bay  or  brown, 
with  black  legs ;  but  this  breed  has  now  become  rare,  from  being  neglected,  on  account 
of  its  unfitness  for  agriculture.'  The  term  Galloway,  however,  is  now  appli^  to  anj 
horse  of  the  same  size,  which  is  between  that  of  the  pony  and  the  pack,  and  such  horses 
are  much  in  request  for  drawing  low  chaises,  for  which  the  original  breed  is  very  val- 
uable, being  flat  and  very  sure-footed. 

6629.  Ponies  are  the  smallest  of  our  breeds,  not  above  thirteen  hands,  and  tbey  Ysrj 
in  dififerent  districts.  The  Welsh  pony  is  a  beautiful  little  animal,  wzD  lire  on  almost 
any  fare,  and  is  never  tired  out.  The  Highland  horses  are  Tery  sfmiJar,  being  smalU 
but  remarkably  hardy  and  enduring ;  and  as  they  appear  to  be  the  same  with  those  of 
Norway,  it  seems  not  improbable  that  they  might  have  come  originally  from  Scan^na- 
via.  They  are  seldom  above  twelve  hands  high,  and  sometimes  only  nine.  They  are 
extremely  well  formed,  but  inferior  to  th^  Galloway. 

6630.  The  Shetland  pony,  called  Sheltie,  an  inhabitant  of  the  Shetland  Islands,  is  a 
distinct  breed,  and  the  most  diminutive  of  our  horses,  being  sometimes  not  seven  and 
a  half  hands  high,  and  rarely  exceeding  nine  and  a  half.  He  is  a  most  hardy  animal  in 
his  native  place,  subsisting  on  what  he  can  pick  up  in  that  barren  country  withoot  aaj 
sheltered  habitation,  and  often,  even  in  winter,  obliged  to  find  "his  own  food  by  scnpiog 
off  the  snow,  or  resorting  to  the  shore  to  eat  sea-weeds,  his  body  eorefed  vith  long 
hair,  and  his  mane  and  tail  rough  and  shaggy.  His  strength  is  immense,  and  one  wiQ 
carry  a  man  and  his  wife  for  miles  to  church  on  a  Sunday.  He  is  well  formed,  and  per- 
fectly docile.  When  transported  into  England,  and  submitted  to  the  process  of  the  car- 
ry-comb and  the  care  of  the  groom,  he  becomes  one  of  the  most  beautiful  of  the  speeks, 
and  may  sometimes  be  seen  harnessed  to  a  low  gig  or  chair  in  some  of  our  parks.  Sev- 
eral of  them  are  now  running  in  Windsor  Park. 

Sect.  II. — nambs  of  the  external  parts  of  a  hokss. 

6631.  For  ^ant  of  knovring  accurately  the  names  of  the  various  parts  of  a  horse, 
mistakes  are  often  made  in  giving  or  receiving  directions,  or  in  conversing  about  then, 
by  those  who  have  not  been  much  used  to  horses.  In  order  to  understand  these  deir- 
ly,  it  is  necessary  to  have  some  knowledge  of  the  bones,  and  we  therefore  given  wood- 
out  of  the  skeleton,  and  another  of  the  external  figure  of  the  animal,  both  to  the  saisp 
scale.  To  show  the  utility  of  the  former,  the  reader  may  try  to  understand  the  horse 
without  it,  and  he  will  then  perceive  the  use  of  adding  this  farther  elucidation ;  but  w 
shall  commence  with  the  skeleton.  Jig.  892. 

6632.  In  the  skeleton  toe  may  observe :  a  b  the  spine,  or  back  bone,  composed  of  a 
number  of  joints  or  vertebne;  of  which  there  are  eighteen  in  the  back,  caUed  doreal 
vertebrae ;  six  at  the  loins,  termed  lumbar  vertebrae ;  five  at  the  pelvis,  or  baofieh, 
called  sacral  vertebrae ;  and  from  eight  to  thirteen  caudal  vertebrae,  Ibnning  the  tuL 
At  b  are  several  processes  or  projections  from  the  vertebrae,  just  above  the  shoidder, 
which  form  what  is  termed  the  withers.    It  is  to  be  observed  that  similar  prooesse 
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Uwngfi  not  BO  long,  project  fram  all 
the  vertebrte,  and  that  it  u  those  which 
appear  aa  a  ^arp  ridge  on  the  back  of  ^v-  ^ 

a  lean  horse,     c  e  are  the  ribs  which  ^ 

are  attached  to  the  vertebrK  of  the  ekiu, 
and  in  fh>nt  to  the  Bternum,  or  breast 
bone,  g.  d  are  the  vertebrn  Ibrming 
the  neck,  and  named  cervical  vertebrse ; 
these  are  by  rarrteis  called  rack  bonea. 
e  is  the  scull,  ^is  the  scapula,  or  shoal- 
der-blade.  A  ib  the  humerua,  or  arm 
bone,  so  concealed  by  strong  muscles  as 
to  be  overlooked  by  the  general  observ- 
er :  and  in  consequence  the  next  bone,  i, 
is  commonly  called  the  arm  bone,  wtiicb 
is  anatomically  the  radiua.  t  is  the  fore 
arm  of  horsemen,  but  the  radios  of  anat- 
omiste.  i  is  the  knee,  but  answering  to 
our  carpus  onvrist :  the  knee  joint  is  formedofaevensntalt  bonea.  i  is  the  cannon  C« 
shank  bone,  forming  whatisgenerally  termed  the  leg;  but  it  is  to  be  observed  that  anato- 
mists, in  comparing  the  structure  with  that  of  the  human  body,  consider  this  eingle  bone 
asintheplaceofourmotacarpalbones,ortboseof  the  pahn  of  the  hand,  as  if  all  our  meta- 
carpal bon^s  were  united  into  one.  m  is  the  upper  pastern  bone ;  n  the  smaller  pastern  bone. 
0  is  the  coffin  bone.  These  bones  of  the  foot  will  be  afterward  described  mora  at  laigch 
p  is  the  haunch,  consisting  of  three  poctione,  the  itium,  ischium,  and  the  pubis,  q  is  IbB 
femur  of  anatomists  ;  tbia  articulates  with  the  pelvis,  and  its  strong  head  is  called-the 
whirl  bone,  r  is  tbe  patella,  a  spiall  bone,  caQed  by  farrieis  the  stifle,  t  is  the  thigb 
bone  of  horsemen,  but  (he  tibia  or  leg  bone  of  analomUts.  t  is  the  leg  bone  of  horsemen, 
but  the  libala  of  anatomists,  u  is  tbe  upper  or  larger  hind  pastern,  t  is  the  lower  oi 
smaller  hind  pastern,    w  is  the  hind  coffin  bone. 

6633.    Tie  fdlomng  are  Ihe  namet  of  the  exlenial  partt  tf  ihe  hvrH,  Jig.  893.     The  whole 
is  divided  into  the  head,  neck,  Inmk,  and 
e:[tremities.     The  head  and  neck  are,  in 
general,  sufflciently  well  known ;  but  we 
may  observe  that  the  line  of  tbe  face  is 
sometimes  nearly  straight,  but  occasionally 
a  little  arched,     a  is  tbe  withers  i  a  b,  the 
line  of  the  shoulders  extending  from  the 
withers  to  the  breast,  b,  in  front.     It  is  by   i 
the  muscles  of  the  shoulders  chiefly  that  / 
the  horse  draws,  and  by  which  the  action  k 
of  the  forelimbsiseSbcted.    Tbeshoulderl 
is  formed  by  two  bones,  the  shoulder-blade  I 
and  humerus  oi  arm,  which  are  covered  1 
and  concealed  by  large  muscles ;  c  is  th 
centre  of  action  of  tbe  shoulders.     The  bu- 
meroB  is  the  bone  which,  among  anatO' 
mists,  curresponds  to  our  own,  and  it  ar- 
ticulates with  the  ahoulder-hlade  (see  fig. 
B9S),  although  among  horsemen  the  bone~ 

below  it  is  called  the  arm.  d  ia  the  back,  which  extends  from  the  withers  It 
I  is  the  loins,  at  the  hinder  part  of  tbe  saddle,  when  that  is  on.  /is  the  croop,  eitend- 
ing  from  the  loins  to  the  setting  on  of  the  tail.  Tbe  flank,  g,  ia  the  part  between  tlie 
ribs  and  bauncbea.  A  is  the  situation  of  the  whirl  bone  of  the  farrier,  at  the  hip  joint, 
formed  by  tho  articulation  of  tbe  pelvis  bone  with  the  true  thigh  bene  of  anatomiata  (see 
/if.  89S),  concealed  by  muscles,  aud  only  to  be  understood  by  reference  to  the  skeleton, 
t  IS  the  belly,  k  is  tbe  stifie.  I  is  the  part  called  the  tbigb  by  horsemen,  m  is  the  hock, 
or  thearticulationof  the  thighbone  of  horsemen  with  their  leg  bone;  r,  tbe  leg  of  bone- 
men  ;  o,  the  pastern ;  p,  the  hoof.  In  the  lore  ezlremitiea  there  are  q,  the  thigh  of 
borsemcn ;  r,  the  knee ;  (,  tbe  fore  leg ;  1,  the  fore  pastern ;  u,  the  fore  hoof 

6634.  The  htiglu  of  i  hortc  ii  mtatured  In/handt,  each  hand  being  equal  to  four  inoliei. 
The  height  of  banters  and  hackneys  varies  from  fifteen  to  Beventeen  hands,  bat  ia  nev- 
er below  the  former;  mostusually  between  fifteen  and  sixteen,  which  makes  them  aboDt 
Bve  feet  high  from  tbe  point  of  the  shoulder  to  the  ground.  Coba  are  from  foniteen  to 
foocteen  hands  and  two  inches ;  Galloways  are  from  thirteen  to  foniteen ;  ponies  ire 
Dot  above  thirteen  bands ;  Welsh  ponies  sometimes  not  above  twelve. 

SraS   Horttt  are  utwiity  broken  and  traiiud  at  four  aud  a  half  or  fiTeyeara  old,  bat  vf 
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bdbre ;  at  five  they  are,  in  general,  considered  lit  fbr  fall  work.    A  horse  is  geoenl^ 
reekooed  in  his  prime  when  from  seven  to  ten  years  of  age. 

6686.  Horses  are  not  injured,  but  rather  strengthened  by  plenty  of  ^^roilc,  proTided  i 
be  not  too  hard,  and  that  they  are  weU  fed ;  bat  they  should  not  be  moch  worked  too 
soon,  and  before  they  have  arrived  at  their  adult  state,  as  this  is  apt  to  bring  on  pre- 
mature old  age.  Few  horses  last  more  than  twelve  or  fourteen  years  with  constaM 
work ;  and  during  that  time  it  most  be  expected  that  they  are  unfit  for  wotIc  from  siok- 
ness. 

6637.  The  eiteni  of  the  korge's  life  seldom  reaches  mach  above  twenty-five  yeas. 
though  with  good  usage  they  will  live  to  thirty,  and  even  to  forty  years.  When  tGj 
old  they  sufier  much  from  decay  of  their  teeth. 

6638.  A  hor$e*s  age  is  judged  of  chiefly  ly  his  teeth.  The  horse,  as  is  weH  known,  hK 
six  incisive  or  nipping  teeth  in  the  front  of  his  mouth,  in  the  upper  and  ander  jaw ;  Iter 
canine  teeth,  called  also  tushes,  and  six  molars,  or  grinding  teeth,  in  each  jaw  aboTc  aai 
below.  The  mare  is  without  tushes,  and  has  but  thirty-six  teeUi,  whfle  the  horse  fas 
forty. 

The  foal  has  six  grinding  teeth  in  each  jaw  at  its  birth,  without  front  teeth ;  tke  tenth 
or  twelfth  day  after  two  of  the  front  teeth  appear  above  and  below,  and  in  fomteen  or 
fifteen  days  more  the  two  intermediate  come  out,  and  the  comer  ones  three  Doiitls 
after. 

6689.  Various  changes  take  place  till  the  horse  is  two  or  three  years  old,  when  ike 
Iront  teeth  fall  out  and  give  place  to  the  permanent  ones.  At  four  years  the  horn  has 
six  molar  teeth,  and  at  five  the  tushes  appear.  Beyond  nine  or  ten  years  tte  age  of 
the  horse  cannot  be  ascertained  with  any  certainty  by  his  teeth,  and  previouslly  to  t^ 
time  it  requires  persons  of  much  experience  to  speak  with  decision  on  the  age  of  a  boat 
by  his  teeth.  Breeders  and  dealers  are  known  to  practise  various  tricks  with  the  teeA 
iir  the  purpose  of  deception. 

6640.  What  are  usually  termed  the  paces  of  a  horse  is  his  manner  of  moving.  Tbe  cr- 
dinaiy  paces  are  walking,  trotting,  galloping,  and  cantering ;  these  are  improved  io  tbe 
training. 

6641.  To  walk  vtell  is  a  valuable  property  in  a  saddle  horse,  particolaciy  to  timid  ri- 
ders and  to  ladies.  When  a  horse  is  tired  by  trotting  a  great  distance,  it  may  be  a  great 
relief  to  finish  the  journey  by  walking.  The  greatest  speed  in  the  walk  of  a  horse  is 
about  six  miles  an  hour,  but  five  is  the  common  pace. 

6642.  Trotting  is  either  slow  or  quick.  It  is  exceedingly  difficult  to  mai^  the  action 
of  the  horse's  legs  in  trotting.  The  feet  are  lifted  diagonally  in  the  moderate  trot ;  in 
the  running  trot,  which  is  a  rough  paoe,  all  the  feet  are  in  the  air  nearfy  at  the  same 
time.  The  speed  of  a  horse  in  trotting  may  be  improved  by  traioiog,  and  it  is  of  great 
importance  in  light  carriages.  Twelve  miles  an  hour  is  reckoned  a  moderately  qnkk 
trot  f  and  fourteen  miles  in  harness  is  good  trotting.  Eight  or  nine  mQes  an  hour  is 
usual.  This  must,  of  course,  vary  with  the  description  of  work  performed.  The  car- 
riaffe  of  the  horse's  head  is  to  be  marked,  both  for  grace  and  safety ;  it  should  neiths 
be  held  too  high  nor  too  low ;  and  there  is  sometimes  a  fault  in  his  striking  the  hisd 
with  the  fore  foot. 

6643.  Of  the  gallop  there  are  three  varieties,  that  of  full  speed,  the  hand  gaDop,  aai 
the  canter ;  the  gallop  at  full  speed  is  always  preceded  by  the  slower  one,  and  at  hit 
is  a  succession  of  leaps.  The  greatest  speed  in  galloping  at  the  races  has  beea  a  mile 
a  minute. 

6644.  The  canter  is  not  a  natural  pace,  but  an  aiti/icial  one,  usually  taught  to  ladies* 
horses,  on  account  of  the  greater  ease  in  the  motion  to  the  rider.  In  it  all  the  legs  ara 
never  in  the  air  together,  one  of  them  always  touching  the  ground. 

6645.  Safety  in  horses  is  essential ;  those  which  are  apt  to  stumble  are  on  all  accoosts 
to  be  rejected.  Some  horses  that  are  safe  in  one  pace  will  stumble  in  another :  mseh 
depends  upon  good  training,  but  much  also  on  the  rider.  Horses  that  have  been  aooss- 
4omed  to  mountainous  countries  and  rough  roads  are  generally  safer  and  less  liaUe  to 
stumble  than  others.  Some  horses  are  apt' to  strike  the  ground  too  much  with  the  toe, 
Instead  of  lifting  their  feet  clearly  over  obstacles,  and  should  the  fore  part  of  their  dsoe 
touch  a  small  stone,  they  may  stumble,  and  even  fall.  In  purchasing  a  horse.  It  is  prep- 
er,  therefore,  to  examine  the  front  of  their  shoes  and  see  if  they  indicate  any  maiks  of 
"  tripping." 

6646.  To  decide  respecting  (he  action  of  a  saddle  horse^  the  kind  of  work  for  which  hi 
b  wanted  must  be  considered.  If  it  is  for  a  lady,  the  canter  is  the  most  important  pace; 
If  for  the  road,  then  the  trot  is  of  most  consequence :  few  excel  in  all  the  paces. 

What  is  called  grand  action  in  horses  is  not  desirable  in  those  for  the  saddle,  nor  la 
those  used  for  light  carriages,  or  where  speed  is  required,  but  is  requisite  only  in  hones 
for  state  carriages,  and  perhaps  for  the  coach,  the  landau,  the  barouche,  or  cabriolet 

6647.  The  colours  of  hffrHk  are  laid  much  stress  on  by  many  persons,  and  long  expe- 
rience has  shown  that  c^ain  th^ts  are  usually  accompanied  by  certam  qualities  of  per- 
son or  disposition.    As  a  genend  rule,  dark-coloured  horses  are  the  best,  hot  Uad 
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form  an  exception^  as  they  vn  extremely  variable.  Li^t  shades  appear  unfavourable 
to  strength  and  durability.  Bay  is  a  prevailing  tltit,  and  is  generally  admired ;  it  admits 
of  many  shades ;  there  are  bright  bays,  dark  and  dappled  bays ;  the  latter  is  esteemed 
for  beanty ;  brown  bay  is  valued  fbr  serricei  and  consists  of  bay  and  black  in  variable 
proportions :  aU  bays  have  bla<^  manes  and  tails.  Btvum  horses  are  highly  prized ;  the 
dark  varieties  have  sometimes  beautifhl  tan  markings.  Chestnut  is  also  a  good  colour, 
bat  is  said  to  be  less  depended  upon  than  eome  others.  The  sorrel  is  a  variety  of  the 
chestnat,  but  not  a  favourite  one.  Dun  is  a  colour  that  baa  several  varieties,  the  mane 
and  tail  sometimes  lighter  and  sometimes  diuker  than  the  body,  with  frequently  a  black 
list  along  the  back :  they  appear  to  be  of  all  qualities.  White  horses  are  not  in  much 
estimation,  neither  is  it  a  very  common  colour  for  young  horses ;  but  some  become 
white  through  age.  Black  is  a  very  usual  eolour,  and  seems  to  be  an  original  tint. 
The  tempers  of  black  horses  vary  extoemely,  being  either  sluggish  or  too  fiery.  It  is 
seldom  that  a  horse  entirely  black  is  seen ;  there  is  usually  some  spot  of  white  in  the 
forehead,  or  a  few  white  hairs  on  the  breast.  The  roan  is  a  mixture  with  white  hairs. 
Gray  horses  are  of  many  shades,  compounded  of  black  and  white ;  there  are  the  iron 
grays  and  dappled  grays.  Various  other  names  for  mixtures  are  enumerated,  scarcely 
possible  to  define. 

Sect.  IY.— fooo  of  tbb  Hoasa. 

6648.  The  substances  on  which  the  horse  is  capable  of  subsisting,  and  on  which  he 
is  actually  fed  in  various  parts  of  the  world,  are  more  various  than  might  be  generally 
supposed.  Among  these  are  enumerated,  not  only  herbage,  green  and  dried,  with  grain 
and  pulse,  but  roots,  fruits,  leaves,  and  twigs  of  many  trees,  reed  flags,  and  even  milk 
in  Arabia ;  and  in  steril  countries  animal  matters,  as  dried  fish,  flesh  balls,  broth,  eggs, 
dtc.  But  the  natural  food  of  the  horse  is  of  the  vegetable  kind ;  and  such  of  our  read- 
ers as  wish  to  be  intimately  acquainted  with  the  chemical  nature  of  vegetable  food  in 
general  we  would  recommend  to  study  our  chapter  on  this  subject,  where  we  have 
treated  at  some  length  on  the  properties  of  the  various  kinds  of  grain  and  pulse,  and 
other  vegetable  substances. 

6649.  The  feeing  of  horses  is  a  subject  that  demands  much  attention,  and  it  is  one, 
observes  Mr.  Stuart  (to  whose  excellent  work  we  are  indebted  for  many  hints),  on  whldi 
people  unacquainted  with  stable  afiairs  are  apt  to  make  many  blunders,  because  they 
reason  too  much  from  analogy,  and  suppose  that  the  rules  by  which  they  regulate  their 
Dwn  diet  should  be  applied  to  the  horse,  although  he  is  an  animd  whose  digestive  or- 
gans are  very  different  f^om  those  of  man.  **  The  large  stomach  of  the  horse  being  in- 
tended by  nature  for  green  fond,  requires  a  greater  degree  of  distention  for  its  functions 
than  com  alone  can  produce ;  one  use  of  hay,  therefore,  in  addition  to  corn,  is  to  disr 
tend  the  stomach :  as  a  proof  that  nature  demands  this,  if  a  horse  Lb  unlimited  in  his 
allowance  of  corn,  he  will  frequently  leave  this  to  eat  some  fodder,  or  even  the  litter ; 
therefore,  when  the  usual  fodder  is  too  dear,  some  cheaper  substitute  must  be  found. 
The  use  of  giving  condensed  food  fe  the  shape  of  corn  is  to  enable  him  to  do  more 
work  than  he  could  do  upon  what  is  not  so.  From  this  the  importance  of  attending  to 
the  bulk  of  the  food  win  be  understood.  Hay  and  all  kinds  of  green  food  and  roots  con- 
tain less  nutriment  in  the  same  bulk  than  corn  or  pulse,  and,  therefore,  the  horse  must 
eat  a  greater  quantity  of  the  former ;  but  as  this  quantity  encumbers  the  horse  by  its 
weight,  bulky  food  is  not  proper  for  horses  where  speed  is  required.  Food  in  the  more 
condensed  form  of  grain  and  pulse  is  fitter  for  fast  work  ;  slow  or  moderate  work  as 
sists  digestion ;  but  sueh  work  as  horses  in  general  have  to  perform,  and  which  some- 
times produces  copious  perspiration,  requires  peculiar  management.  During  fast  work 
it  is  probable  that  digestion  is  suspended,  or  the  stomach  is  not  in  a  favourable  condi- 
tion for  performing  its  duty.  It  is,  therefore,  not  right  to  give  horses  a  full  meal  im- 
mediately before  commencing  their  work,  if  considerable ;  the  bad  effect  of  doing  so  is 
well  known  to  experienced  horsemen ;  the  horse  wants  breath,  and  is  unwilling  to  go 
forward  ;  the  action  of  his  lungs  is  impeded,  and  he  has  to  carry  an  increase  of  weight, 
which,  though  but  a  few  pounds,  has  an  effect  upon  his  speed ;  on  this  account  it  is 
usual  to  feed  coaching  horses  one  or  two  hours  before  starting,  and  hay  is  withheld  af- 
ter the  corn  is  eaten ;  but  it  is  not  proper  to  keep  them  from  food  so  long  before  their 
work  that  exhaustion  conmiences. 

6660.  The  food  of  horses  in  this  eountry  is  of  three  kinds :  What  is  called  fodder  consists 
of  grass  and  all  kinds  of  green  food,  hay,  and  straw.  Com  is  a  term  applied  to  oats 
and  every  kind  of  grain  and  pulse  upon  which  horses  are  fed,  RootSy  as  potatoes,  car- 
rots, turnips,  dec.,  fonn  the  third.  The  greatest  nutriment  in  the  smallest  bnlk  lies  in 
corn  ;  the  least  in  fodder. 

6651.  Of  h^hage  gwen  to  horses,  the  principal  kind  with  us  is  the  extensive  class 
grasses,  which  may  be  eaten  moist  or  green,  or  dried  into  hay.  When  eaten  moist 
while  it  is  growing,  the  horse  is  said  to  graze ;  but  when  the  green  food  is  cut  and  car- 
ried into  the  stable  to  the  horse,  he  is  said  to  be  soiltd^  By  the  latb^  praettce  ik  losei 
tbe  benefit  of  the  freeh  air  of  the  fields,  but  much  time  is  saved  to  hfm,  since,  in  gra 
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wukgf  he  would  require  eeTeral  houre  to  eat  sufficieiit,  wbereas  he  ooold  eat  the 
quantity  of  green  food  in  his  stable  in  one  quarter  of  the  time.    Graas  ia  the 
food  for  the  horse  ;  it  ia  composed  of  a  great  number  of  pUnts  growiiig  together,  and 
differing  considerably  in  their  properties ;  some  of  them  are  much  reliriied  hy  himt  md 
he  rejects  others.    Although  in  a  state  of  nature  he  can  subsist  sufficiently  wdl  apsa 
this  food,  yet  when  domesticated  and  applied  to  hard  woik,  grass  and  other  kinds  of 
green  food  are  not  sufficiently  nutritive  to  keep  him  in  conditwn ;  and  it  in  nccBsaaiy 
that  he  should  have  also  the  farinaceous  food  which  com  suppUes  to  gire  him  strength. 
Besides  the  common  or  meadow  grass  there  are  soTeral  speciea  of  grausaes  and  piuti 
which  are  cultivated  for  green  food,  as  clover,  lye  grass,  lucerne,  saintfom,  dec.,  re- 
specting the  particular  merits  of  which  there  are  yarious  opinions ;  bat  tfaej  appear  al 
to  produce  nearly  the  same  effects  as  meadow  grass,  some  horses  liking  one  best  and 
some  another ;  clover,  rye  grass,  and  tares  are  the  most  common. 

fW»,  cmlltd  ia  SooCkiid  wkU,  is,  wbea  grMn,  a  Terr  good  food  tar  honos,  wliieh  have  clt&m 
It  when  there  wu  no  other.  It  most  be  bmiaed  by  a  bnxmag  mill,  and  •hoold  be  grfnai  -with. 
It  ii  said  tbat  the  British  caralxy  while  t&  the  Pyrenees,  onder  the  Duke  of  WelUacton,  had 


fonge. 

Oodi.  Vetches,  or  tare*,  take  the  lead  as  a  green  food  in  the  soilii^  of  cattle ;  and  it  is  also  ■■dsaas  hsy 
while  in  a  state  of  blossom.    They  are  best  for  horses  when  the  pod  is  fanned. 

6653.  Nolwilhstanding  the  good  effects  of  green  herbage  ocea9ioneUy,yet  this  muatkptta 
with  cautiotiy  since,  accustomed  as  the  horse  is  to  an  artificial  state  of  liTing,  it  efibets 
a  considerable  change  upon  him.  For  the  first  two  or  three  days  green  food  Tetam 
the  bowels,  and  increases  the  secretion  of  urine  and  perspiration :  if  permitted  to  eH 
of  it  as  much  as  he  pleases,  the  belly  becomes  large,  from  the  quantity  of  this  kiwi  o( 
food  required  to  satisfy  him ;  but  though  com  gives  him  more  strength  than  grsss,  yei 
his  general  health  is  inuch  improved  by  the  latter.  When  horses  axe  soUed,  t&y  sfaooM 
never  get  much  green  food  at  a  time,  a  practice  too  prevalent  among  serrants.  Thi 
cuatom  of  giving  com  along  with  green  food  is  unprofitable  ;  for  the  grain*  thus  mixed 
passes  rapidly  olTfrom  the  stomach,  and  is  never  perfectly  digested. 

6654.  Pasturing  Horses. — ^We  have  stated  that  grass  is  the  natural  food  of  the  hone, 
and  it  is  thekind  most  conducive  to  his  health.  Horses  worn  down  wUh  wovk,  disease^ 
or  bad  food,  are  frequently  sent  out  into  the  fields  to  renovate,  and  they  are  is  then  said 
to  be  "  turned  out  to  grass."  Pasture  fields  differ  considerably  as  to  their  sitaalioB* 
air,  moisture,  or  dryness,  and  the  species  of  grass  that  grow  in  them.  Some  are  bard 
and  ii\jurious  to  the  feet ;  others  are  too  soft,  wet,  and  marshy.  Those  on  the  sea- 
shore are  by  some  thought  to  be  pepuliarly  renovating,  except  they  are  oocasioaaBy 
overflowed  by  the  salt  water,  and  converted  into  marsh,  when  their  salubrity  is  raj 
questionable.  It  requires  some  judgment  to  determine  when  it  win  beneA  a  horse  to 
send  him  to  pasture,  or  whether  giving  him  green  food  in  the  stable  is  ptefenble.  The 
plants  that  form  grass  being  of  great  variety,  some  of  them  are  much  relished  by  the 
horse,  while  others,  though  luxuriant  and  agreeable  to  the  eye,  are  never  touGhed  by 
him,  except  there  is  nothmg  else  to  eat.  He  is,  therefore,  continually  occupied  in  se* 
lecting  those  kinds  which  are  most  agreeable  to  him ;  this  causes  him  to  ta^  a  good 
deal  of  exercise,  and  the  exposure  to  the  air  is,  in  general,  fovouraUe  to  health.  It  is 
remarked,  that  horses  that  have  been  long  accustomed  to  the  stable  often  haTe  stiff 
necks  when  first  turned  out  to  graze,  from  the  alteration  in  the  position  of  the  head 
when  feeding ;  but  this  soon  wears  off. 

6655.  In  turning  horses  out  to  grass,  care  should  be  taken  to  select  faTOurable  weath- 
er, and  to  inure  tnem  to  the  change  from  the  warm  shade  gradually  by  letting  them  re- 
main in  the  field  at  first  only  a  short  time,  and  by  leaving  ofi*  their  stable  dothii^  a  bttle 
before  going  to  grass.  Spring  is  the  season  when  the  horse  receiyes  moat  benefit ;  the 
grass  is  sweetest,  and  most  tender  and  digestible ;  sometimes  it  is  even  medidttal ;  he 
is  then  also  less  tormented  with  flies  than  in  the  summer,  when  the  heat  is  often  too 
great.  The  autumnal  grass  is  much  inferior,  and  perhaps  may  then  be  deficient  ii 
quantity,  in  which  case  he  requires  a  supply  of  corn. 

6656.  Hay  is  grass  cut  during  its  flowering  time,  and  dried.  In  making  hay  it  is  first 
spread  out  and  exposed  to  the  sun  and  air  for  a  proper  time,  and  then  it  is  «in*»i?M 
into  large  masses  called  ricks,  when  it  is  supposed  tnat  a  certam  degree  of  fermeati- 
tion  takea  place,  which  fits  it  for  being  wholesome  and  nutritious,  as  well  as  for  its 
preservation ;  it  is  afterward  dried  thoroughly.  If  suflfered  to  remain  too  long  in  the 
rick,  the  fermentation  proceeds  too  far,  and  it  becomes  heated,  and  is  tenned  am* 
burned,  when  its  nutritive  properties  are  injured,  and  it  acquires  noxious  pmqiertaBS. 
The  quality  of  the  hay  is  a  matter  of  great  importance  to  the  health  of  horses,  paitios 
larly  when  they  are  fed  much  upon  it. 

Good  hay  should  be  a  year  old,  and  have  a  pleasant  smell  and  taste. 

New  hay  is  laxative,  and,  though  horses  are  fond  of  it,  it  seems  not  to  be  rery  di- 
gestible, since  much  of  it  passes  through  him  unaltered.  If  the  hay  is  too  old,  it  be- 
comes dry  and  tasteless ;  horses  will  scarcely  eat  it.  It  is  said  that  the  mnVjng  of  ^in 
ia  performed  more  skilfully  in  the  vicinity  of  London  than  elsewhere. 

when  hay  is  in  the  least  mouldy,  it  should  not  be  given  as  food.    Sometiioes  bar  is 
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MKed  to  prevent  fennentation  in  the  stack ;  the  horse  relishes  the  salt,  which  is  sup- 
posed to  assist  the  procese  of  digestion ;  but  it  is  not  well  to  feed  him  long  on  salted 
hay.    Grass,  in  drying,  loses  half  its  weight ;  and  hay  gets  drier  as  it  grows  older. 

Many  horses  thrive  best  on  clover  hay,  particularly  dranght-horses,  which  are  very 
ibnd  of  it.  In  the  market  it  costs  twenty  per  cent,  more  than  meadow  or  lye  grass 
hay.  A  horse  can  live  on  hay  and  water ;  and  when  not  used  for  work,  he  bften  re- 
ceives nothing  else  ;  but  this  food  alone  is  not  sufficiently  strengthening :  he  then  be- 
comes feeble  and  pot-bellied.  On  hay  and  com  horses  may  be  fed  for  a  long  time  with- 
out inconvenience.  When  illness  attacks  them,  soiling  in  some  cases  is  resorted  to  as 
a  remedy.    In  ^entlemen^s  stables  scarcely  any  other  than  meadow  hay  is  admitted. 

6667.  Straw  u  little  used  in  England  as  fodder  for  horseSf  but  it  is  employed  in  many 
places  on  the  Continent  where  there  is  little  or  no  hay.  It  is  sometimes  given  to 
farm-horses,  but  seldom  to  coach-horses,  being  less  nutritious  than  hay.  Oat  straw  is 
preferable  to  that  of  wheat,  but  that  of  barley  is  -so  poor  and  brittle  as  to  be  unfit.  Some 
more  nutritious  and  less  bulky  food  may  be  added  to  straw  when  it  is  given. 

The  haulm  of  beans  and  pease,  but  especially  the  latter,  when  well  hanrested,  forms  a 
very  hearty  species  of  foader.  The  stalk  of  the  beans  is  tough  and  somewhat  woody, 
and  is  seldom  used,  unless  softened  by  being  bruised,  out,  and  steamed.  Pea  haulm 
is  succulent  and  nutritious,  and  is  much  relished  by  cattle ;  but  it  should  be  given  cau- 
tiously, as  it  is  apt  to  produce  flatulency.  It  should  not  be  kept  so  long  as  to  grow 
musty. 

6658.  Com, — Several  kinds  of  grain  are  used  as  horses'  food,  var3rin||^  in  value  ac- 
cording to  the  proportions  of  their  chemical  constituents.  In  Great  Britam  oats  are  the 
general  horse  grain.  They  contains  seven  hundred  and  forty-three  parts  in  a  thousand 
of  nutritive  matter.  The  oats  should  be  nearly  a  year  old.  If  new,  they  are  more  dif«- 
ficult  to  digest ;  and,  when  eaten  in  consideraJ>le  quantities,  are  apt  to  occasion  colic. 
Musty  oats  are  very  unwholesome.  Oatmeal  is  sometimes  made  into  gruel  for  horses 
that  are  sick.  Oats  give  to  a  horse  that  masticates  well  great  invigoration  ;  but  corn 
alone,  if  given  to  excess,  predisposes  the  animal  to  fever,  and  to  contract -particular 
disorders,  which  often  fall  into  the  legs ;  and  this  effect  requires  to  be  counteracted  by 
dOme  means,  of  which  the  best  is  green  food,  many  of  the  grasses  partaking  of  some 
medicinal  virtue  or  other,  and  a  cooling  principle :  this  is  better  than  medicines.  Upon 
*he  whole,  oats  form  the  most  substantial  and  most  useful  food  for  saddle  and  coach 
horses,  though  this  is  always  varied  by  some  addition.  Several  substitutes  have  been 
tried,  as  barley,  beans,  pease,  carrots,  potatoes,  and  other  roots ;  but  though  horses  with 
slow  work  may  do  for  a  time  with  these,  yet  to  all  of  them  there  is  some  objection  not 
applicable  to  the  oat. 

Barley  is  rarely  used  in  this  country  for  horses,  but  is  common  food  for  horses  and 
mules  in  the  south  of  Europe,  particularly  in  Spain ;  it  does  not  appear  to  answer  quite 
so  well  with  us  as  oats,  notwithstanding  it  appears,  from  chemical  analysis,  to  contain 
a  greater  quantity  of  nutritive  matter.  Before  the  introduction  of  oats,  it  was  much 
more  used,  and  appears  to  have  been  the  principal  horse-food  of  the  ancients.  It 
should  be  sound  in  quality,  and  should  be  bruised  or  steeped  before  it  is  given.  Bar- 
ley is  reckoned  to  cool  the  blood  of  horses,  and  is  occasionally  given  to  them  ground  in 
mashes,  and  mixed  with  chaff,  for  fattening  them  when  they  are  recovering  from  illness. 

0050.  Witat  is  raroly  given  as  hones*  food,  except  whoa  fermers  have  a  quantitjr  that  ii  not  saleable.  It 
contains  mors  nutritiTe  matter  than  any  other  grain.  JInrscs  eat  it  greedily ;  but  tt  is  dilBenlt  to  masticate, 
tnd  abo  to  digest,  from  tJie  quantity  of  glnten  it  contains,  which  is  apt  to  form  obstmotiotts  in  the  bowels.  It 
ihonld  nerer  be  given  alone,  bat  mixed  with  chaff;  and  it  is  a  good  plan  to  bmise  it  or  soak  it  in  hot  water. 
The  ezteaal  port  of  wheat  is  employed  in  all  town  stables,  either  as  bran  or  pollard,  the  latter  being  the  meet 
aotritioQS ;  but  these  are  more  expensive  than  oate. 

Rye  is  not  employed  here  as  horses*  food,  but  is  very  generally  oaad  in  North  Amariea,  coarsely  gnrand,  and 
sprinkled  over  strnw  and  clover  grass  previously  wetted.  It  is  also  naed  in  Germany,  but  generally  in  the 
snepe  of  bread  made  from  the  wfatde  floar  and  bran ;  and  it  is  not  nnnsnilj  in  timvelling  through  some  parts 
9f  that  country  and  of  Holland,  to  see  the  postillions  help  themselves  and  their  horses  from  the  same  loaf.  The 
piaa  of  giving  wheeten  bread  to  horses  was  formerly  adopted  on  some  race-oovrses  in  England,  but  was  not 
found  to  answer. 

6660.  The  pulse  used  as  horses*  food  are  beans  and  pease. 

Beans  are  a  very  hearty  food  for  draught-horses,  but  are  seldom  used  alone,  on  ac- 
count of  their  heating  and  astringent  qualities.  It  is  well  known  to  travellers  that  they 
produce  more  vigour  than  an  equal  weight  of  oats ;  a  horse  can  travel  farther  on  being 
partly  fed  with  them,  and  is  not  so  soon  exhausted.  They  should  be  at  least  a  year 
old ;  when  they  are  new  they  are  indigestible  and  flatulent.  If  horses  are  old,  their 
teeth  are  not  able  to  masticate  them,  and  then  they  should  be  bruised  in  a  mill,  or 
soaked.    They  are  usually  mixed  with  oats  or  bran,  or  with  cut  straw  or  hay. 

Pease  are  seldom  used  alone,  but  mixed  with  beans  or  corn  fodder.  They  are  said 
to  be  more  indigestible  than  beans.  The  variety  of  pea  given  to  horses  is  the  gray  or 
hog  pea,  which  is  smaller  than  the  garden  pea. 

6661.  Maize  is  not  used  as  horses*  food  in  England ;  but  in  the  West  Indies  saddle 
horses  are'kept  in  good  condition  by  it. 

6663.  The  roots  used  as  horse-food  are  such  as  contain  much  sugar.     Carrots  are  moat 
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esteemed,  and  are  much  lelisbed  by  ftU  cattle.  They  are  aUghtly  iaiative  at  fiat,  M 
this  effect  wears  off  when  the  borae  gets  used  to  them.  They  form  an  exoeOent  ■*• 
stitute  for  grass ;  but  though  horses  can  work  upon  them,  they  cannot  sapersede  con. 
In  combination  with  oats  they  are  said  to  restore  a  worn-out  horae,  and  to  hare  an  ex- 
oellent  effect  upon  the  coat  of  horses.  They  may  be  given  raw,  being  first  vraflbedud 
sliced ;  their  nutritive  property,  compared  with  oats,  is  as  «x  to  four. 

66B3.  Parsnipt  are  very  nourishing,  and  are  much  used  in  France  for  hones'  ibod 
They  m  used  raw,  and  also  boiled  and  mixed  with  cabbages,  bran,  chaff;  or  buckuheit 

6664.  TumiptBre  sometimes  given  to  farm  or  cart  horses,  but  seldom  to  uy  otbei 
They  are  not  proper  to  be  given  in  the  raw  state,  but  should  be  boiled,  or  putiiSi 
steamed,  and  mixed  with  poUtoes.    The  Swedish  turnips  are  much  better  than  tte 

6665.  Potatoes  are  very  mUriHotUt  but  should  be  always  steamed.  Profewof  Lw 
states  that  fifteen  pounds  of  potatoes  yield  as  much  nutriment  as  four  pounds  audi  tali 
of  oats.  They  are  sufficient  occasionally  for  horses  that  do  slow  work,  and  thiiy  sir 
for  some  time  supersede  the  use  of  com,  even  for  those  that  do  fast  woik.  tow 
eat  them  yery  readily.  Raw  potatoes  are  found  to  be  extremely  prejudiail,«B 
some  cases  they  have  even  proved  fatal  to  horses. 

6666.  It  is  to  be  observed  that  though  farm-horses,  and  such  as  do  wo^.'^S 
be  kept  in  condition  for  a  considerable  time  upon  the  above  vegetables,  witt  onlj  taB 
the  usual  allowance  of  corn,  and  sometimes  without  any,  yet  horses  that  hare  JMi 
hard  or  fast  work  cannot  be  supported  long  without  high  feeding,  with  pleoty  of  ss 

or  other  corn.  ,  j       •!„  m 

6667.  The  umud  way  of  feeding  carriage,  gig,  and  poet  horsee  is  neariy  amflar.  » 
usual  fodder  is  hay,  not  cut,  in  unlimited  quantity.  In  the  summer  aoroe  grw  ■ 
given,  and  in  Winter  occasionally,  perhaps  once  a  week,  a  bran  mash.  Tbay^  "^ 
oeive  three  or  four  feeds  a  day,  consisting  of  oats  and  beans,  broken  »J»wj!*J|v^ 
uncooked,  in  quantity  from  twelye  to  sixteen  pounds.  The  groom  diouW  ««? 
whether  the  horse  masticates  his  com  sufficiently ;  if  not,  it  should  be  auxefl  wu. 

diaff,  or  be  bruised.  _  ^        ^      j.«fth«Th»» 

6668.  Food  far  the  manger  ie  sonutimea  mixed.    Horses  often  waste  noAoftbernj 

and  straw  by  pulling  them  down  out  of  the  rack  and  trampling  t^«!L?™*'"J?^ 
This  is  prevented  by  cutting  them  into  chaff,  which  is  often  ^^^^Jf^Sf  "uJL^ 
These  the  horse  can  thus  masticate  more  easily ;  and  he  is  also  obliged  to  coew  «» 
insteadofswallowing  them  whole.  ..    ^..^i^nioM 

6669.  Cutting  the  hay  and  straw  into  chaff  has  several  advantages ;  U  »  ««  »  «' 
easUy  eaten  than  uncut  hay,  and  saves  time  in  eating.  The  trouble  ofai««|.«"" 
expense  of  the  machine  for  it,  are  objections  where  there  are  but  w^J*^-,jjjct 

In  Flanders  it  is  the  universal  practice  to  convert  the  entire  proTender »«  "J^^ 
meat,  and  their  horses  are  generally  in  high  condition.    Some  "^""'^llJ^Lttaci 
that  a  little  uncut  hay  should  be  put  into  the  rack,  to  give  the  horses  emptojuKnv 
when  they  have  none  they  are  apt  to  become  mischievous.  n^  kaT  ifl 

6670.  A  great  number  of  horses  kept  in  towns  receive  nothing  bat  <**^!rJ«L|j 
the  year  round.  Some  add.  a  little  grass  in  summer,  and  roots  in  "^^'^^^^^ 
a  weekly  feed  of  bran ;  but  others,  whose  work  is  more  laborious,  and  w^F^^ 
in  stormy  weather,  are  the  better  for  a  more  complicated  diet,  containing  be^us  ^ 
by  barley,  wheat,  or  rye,  which  may  be  boiled,  and  given  once  a  day,  or  ^yt,  j,  j, 
every  feed.  But  after  a  horse  has  been  accustomed  to  a  Particular  tond  on  ;^ 
not  proper  to  change  it  suddenly,  as  this  sometimes  causes  indigestion  andcouc. 
upon  the  whole,  a  spare  diet  is  generally  safest. 

6671.  Awutt^  oAer  mtMmiee*  MMd  m  aiicmi /pod  oil  cake 

.   Siinr  mixed  with  hay  hM  bean  found  to  poonm  much  natrinwni 

wmer  mrtioulAr  dreaiDStaiiosi.    Hane*che«taota,  it  is  nid,  woQld 

Knad  and  mixed  with  other  food.    Figa  and  cheatnata  are  need  in  spun  ana  iwj  i  -ir^ 
moe ;  datea  in  Petaia :  in  short,  anv  Tefetablos  used  by  man,  and  poesaseiuff  fanasceons  « 
ter,  will  seire  npon  occasion  as  food  ror  the  horse.  fruB^ 

6672.  Some  kinds  of  food  reqttire  a  kind  of  preparation^  or  are  ^V^^^.^'-^ij.  Qoel,! 
pulse  are  often  bruised  by  metal  rollers.  When  the  com  is  to  *>®J"f°®,"jLigB^ 
must  be  ground,  but  without  separating  the  husks  from  the  meal.  When  r?J"^,^^ 
for  horses  whose  teeth  are  bad,  steeping  is  necessary ;  but  malting  **  P'^jj^^ii 
excise.  Boiling  is  sometimes  used  for  grain,  roots,  and  pulse  \  but »« JJ^T^  ^ 
'  not  appear  to  be  generally  very  obvious,  as  horses  do  not  like  liquid  r^'^^rit^ 
should  be  hard  enough  to  give  their  teeth  some  employment ;  ^^^^f^JiZ;^,''^ 
appears  to  give  them  most  vigour.  Horses  particularly  dislike  boiled  fooa  "  ^^ 
they  prefer  it  half  bofled.  Steaming  is  preferable  to  boiling,  being  '^^J^^JJL  W«^ 
ed.  The  chiel  value  of  boiling  or  steaming  consists  in  renderiug  the  foou  niwv  ^  ^ 
digestion,  and  thus  enabling  the  animal  to  retain  a  greaterirartion  of  its  ^r!^f«A 
wben  it  is  used  in  a  crude  state.  For  old  horses,  in  jpiarticttlar,  whose  ^^.  i^ii 
it  is  very  advantageous  to  have  the  food  softened.  /\iA  for  young  and  hW^'v 
is  thoun^t  that  raw  food  gives  most  heart. 
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^673.  The  quatUitii  tffood  rtptiftd  hf  kornea  iaUy  Taries  with  the  kind  of  animal,  his 
eonstitution  and  habits,  and  the  work  he  is  to  perfonn.  Large  draaght-horses  will  con- 
•ume  sixteen  pounds  of  hay,  four  pounds  of  straw,  and  eighteen  pounds  of  com.  The 
cavalry  allowance  of  hay  and  oats  in  barraoks  is  twelve  ponnds  of  the  former  and  ten 
pounds  of  the  latter,  on  which  they  are  kept  in  high  condition.  »faddle  horses  have 
about  ten  or  tweiye  pounds  of  oats,  and  more  hay  than  draoght-hotses.  More  com  is 
given  when  they  are  in  flill  work.  Excess  of  food  produces  too  much  iht,  but  iso  lim- 
ited a  diet  brings  on  gveater  evils.  The  horse  loses  flesh  and  strength,  and  is  then  lia- 
ble to  several  diseases.  But  any  considerable  change  should  be  made  by  degrees ;  one 
auddenly  made  finom  poor  to  rich  food  may  bring  on  plethora,  too  great  a  ftjlness  of 
blood,  and  surfeit. 

6674.  S«U  is  often  given  to  hones ;  but  (he  propriety  of  ita  daily  Qse  is  questionable. 
Most  quadrupeds  appear  to  be  fbnd  of  salt,  but  thejr  probably  seek  for  it  only  when  in* 
atinct  impels  them  to  deaire  it  as  a  remedy.  It  is  a  good  practice  to  fix  a  piece  of  rork 
aait  in  the  stable,  which  the  horses  may  lick  when  they  wish  for  it. 

6675.  The  timtM  ^  fndxtm  most  Iflcew  jse  depend  upon  Uie  kind  of  work ;  but  it  is  best 
for  the  hone  to  have  regular  hours,  since  he  gets  accustomed  to  them,  and  regularity 
is  iavooraUe  to  his  digestion.  Horses  in  dai^  work  should  seldom  be  allowed  to  fast 
more  than  three  or  four  hours,  and  may  be  allowed  a  little  hay  between  feeding-times. 
Upon  the  whole,  abstinence,  to  a  moderate  extent,  is  not  so  prejadicial  as  much  work 
upon  a  full  Btoinianh 

6676  W^ttT. — ^Bad  water  is  very  injurious  to  horses  as  well  as  to  human  beings. 
Clear  soft  water  is  the  best ;  if  it  be  only  a  little  hard,  it  may  not  be  hurtful,  particu- 
lariy  when  the  hone  gets  accustomed  to  it ;  but  very  hard  water  is  improper,  and  is  apt 
to  disorder  the  bowels.  Though  cold  water  would  seem  to  be  the  natural  drink  of  the 
aaunal,  yet  very  oc^d  water,  as  that  fh>m  a  frozen  pond,  is  not  proper  in  his  artificial 
state.  It  is  generally  carried  into  the  stable  in  pafls,  and  some  let  it  remain  there  all 
night,  covered  up,  untU  it  is  wanted  in  the  morning ;  othera  add  a  little  warm  water  to 
it ;  but  Mr.  Btewart  observes  that  the  practice  of  giving  coafstantly  *<  chilled  water,"  as 
it  is  called,  has  a  bad  efibet,  rendering  the  horse  so  tender  that  he  is  injured  by  the  cold 
water  which  he  is  ehtiged  occasionally  to  take.  Horses  generally  receive  water  three 
times  a  dsy ;  in  hot  weather  they  may  need  more.  The  quantity  required  by  a  horse 
in  twenty-four  hours  is  variable ;  one  will  drink  more  than  another,  and  much  depends 
upon  their  kind  of  work.  He  requires  more  with  hay  than  with  green  food,  and  more 
when  at  work  than  when  in  the  stable.  It  is  doubtAil  whether  a  horse  should  have  wa- 
ter always  before  him.  In  that  case,  probably,  he  will  seldom  take  more  than  nature 
demands ;  but  he  should  not,  hi  general,  be  aUowed  to  drink  as  much  as  he  pleases  at 
^me  dnught ;  it  is  best  to  give  it  to  him  at  intervals.  It  is  generally  necessary  to  hold 
it  up  to  him  in  the  |ail,  manger  high,  as  some  horses  find  it  difficult  to  drink  from  the* 
.ground.  Some  patience  roust  also  be  employed,  and  perhaps,  occasionally,  a  little 
coaxing,  to  make  him  drink.  Horses  should  not  be  allowed  to  drink  immediately  be- 
fore gomg  to  work ;  during  work  they  should  have  eood  allowance. 

6677.  CfofiUii^.— Though  horses  for  carriages  and  the  saddle  are  kept  in  an  artificial 
state,  and  require  clothing  in  the  stable,  which  is  not  necessary  for  those  which  are  most- 
ly out  of  doors,  yet  it  is  a  conomon  error  to  carry  the  clothing  to  too  great  extent,  which 
renden  them  liable  to  take  cold,  particularly  when  their  pace  is  to  be  slow,  in  cold 
weather.  The  change,  also,  from  warm  clothes  to  the  saddle  is  often  too  great.  Sad- 
dle horses  should  stand  in  the  stable  with  only  very  light  clothing,  except  in  case  of 
sickness.  All  horses,  except  racers,  should  be  without  dothing  in  the  summer,  or,  at 
most,  a  thin  sheet  to  keep  off*  dust  and  flies. 

SncT.  V. — ^Dirmcs  or  trs  coachxan,  oaooif,  and  stablx-boy. 

6678.  There  is  so  much  to  be  known  about  carriages  and  horses,  that  servants  who 
have  much  skill  respecting  them  are  rare  and  valuable.  In  racing  and  hunting  studsi 
the  grooms  employed  have  been  regularly  brought  up  to  their  business ;  but  in  small 
establishments  the  knowledge  of  a  horse  is  less  regularly  acquired,  and  of  couree  is  less 
perfect.  The  coachman,  besides  his  skill  in  driving,  requires  complete  experience  of 
the  stable  of  which  he  has  the  management ;  he  has  to  purchase  the  ]Ht>vender,  see 
that  the  horses  are  properly  fed  and  groomed,  watch  the  condition  of  his  horses,  and 
report  if  anything  is  amiss.  To  the  groom  is  committed  the  business  of  feeding  and  . 
dressing  the  horses,  for  which  practice  and  dexterity  are  essential.  The  stable-boy  has 
•sually  much  to  do,  and  besides  his  immediate  business  in  the  stable,  must  readily  turn 
his  hand  to  whatever  he  is  fit  for  elsewhere,  and  is  always  the  better  for  good  looking 
after,  and  not  having  much  idle  time  on  his  hands. 

M7a  Tktjo'^t  dmties  of  tkt  groom  in  the  wurmngt  which  genarallT  oommenoM  at  tix  o'clock^  little  earlier 
m  Ivtor  aooovdicf  to  the  w«rh  leqaiied,  is  to  get  ue  itable  oleened  out  and  the  home  fed.  The  haj  shooU 
be  rot  lightly  into  the  raek,  aa4  a  little  after  raekiiif ,  ae  thie  it  called,  the  vsoal  feed  of  oats  dioald  be  p«t 
zi :  the  monger.  The  moniiiig  aBowanee  of  vater  ie  neiia]]/  reeerved  mttt  lAar  dieentif ,  bnt  tnmnfiiaee 
hmee  nrfnee  to  feed  except  they  drink  (bet,  and  then  a  naall  qaantity  of  w«ter  ihoald  be  giren.  llie  Aabi»- 
ber  ie  aext  to  dear  ftmj  the  daiy  aad  aMMteaed  litteiv  which  shooM  be  doae  ererf  dar.    The  sailed  Uttst 
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thoold  b«  MBOffvdi  together  with  the  Afngt  end  none  of  theee  ■hooU  raaaia  m  the  stabie  aU  day. 
of  the  stall  ihoQld  be  Uiorooghly  ewe^-,  eren  in  the  joiBts  of  the  pefiag,  whether  brichs  or 


The  use  of  litter  or  straw  spread  over  the  floor  of  the  staD  is  sufficiently  obykntSw   If 
is  to  form  a  tolerably  soft  and  warm  covenng  to  the  naked  stoaes  or  bricks  with  wliich 
the  stalls  are  payed.    It  eutices  the  horse  to  lie  down,  which  rdieTes  him  if  &tigiied« 
and  is  favourable  to  the  recovery  of  oyer-strained  limbe ;  it  also  preyents  an  lueqiia^ 
pressui^,  which  results  from  rough  paviog ;  it  may  likewise  be  proper  to  state  that  naay 
horses  will  not  stale  readily  on  bare  bricks,  from  the  disagreeable  effect  of  Ibe  anus 
splashing  against  their  legs.    But  if  too  much  litter  be  UMd,  particniaily  in  the  daj, 
some  are  of  opinion  that  it  is  apt  to  heat  the  hovse's  feet,  and  cause  »  contraction  ol  ths 
horn  of  the  hoof,  as  well  as  to  make  the  legs  swell ;  if  not  changed  every  day,  but  waf- 
fered  to  remain  soaked  with  urine,  it  has  a  most  prejudicial  effisct,  from  the  noxioes 
vapours  that  are  engendered ;  and  although,  in  well-managed  stables,  the  litter  is  chas' 
ged  every  day^yet  still  there  is  frequently  great  negligence  in  this  respect  auMMig  fum^ 
ers  and  others.    Formerly  oak  floors  were  used,  with  nmneroiis  holes  to  allo^ir  theanot 
to  pass,  but  these  are  now  seldom  used  here,  though  they  are  fieqaent  abroad.   lW 
litter  should  be  laid  on  smoothly,  and  with  great  care :  wheat  straw  is  the  beat  Bits- 
rial,  and  is  mostly  used  in  England ;  oat  straw  is  softer,  but  is  not  so  easfly  evca,  aai 
is  more  apt  to  run  into  heaps.    Bean  and  pea  straw  make  veiy  indlArent  beddii|. 
Where  straw  cannot  be  procured,  other  substances  will  do,  as  sawdust,  wood  ahaviagi, 
dried  tanners'  bark,  or  leaves.    Sawdust  is  very  useful  to  sprinkle  over  the  floor  of  thp 
stable  after  it  has  been  washed,  to  abs<Mrb  the  wet  that  lodges  in  the  joints  of  the  sunes, 
and  likewise  prevents  them  from  being  slippery.    The  horses  are  next  to  be  dresHd, 
and,  if  the  weather  at  all  permits,  thia  should  not  be  done  in  the  stalV  bat  in  a  dielter- 
ed  place  in  the  yard. 

6680.  What  it  calUd  dreeing  the  horte  is  keeping  the  hair  and  skia  in  cider  by  the 
use  of  the  cuny-comb,  brush,  and  duster.  The  grooming  or  dressing  »  horse  can 
never  be  learned  by  oral  instruction,  and  skill  must  be  acquired  by  imitation  of  aa  ex- 
perienced person ;  nevertheless,  the  proprietors  of  horses  should  be  aoqnaialed  with 
the  principal  points  to  be  attended  to,  and  it  is  these  we  propose  to  noeation.  Good 
rubbing  not  only  clears  off  the  loose  dirt,  but  improves  the  circniatio»  of  the  blood. 
The  farraer'a  horse,  that  is  worked  all  di^  and  turned  out  at  night,  leqnires  little  moie 
to  be  done  to  him  than  to  have  the  dirt  brushed  off  his-  Ihnbs.  With  the  staUe  horae 
the  case  is  different. 

6681.  Currying  causes  the  blood  to  circulate,  opens  the  pores  of  the  skin,  and  re- 
moves the  scurf  that  accumulates  and  stops  the  insensible  perspiration.    The  cony- 
comb  separates,  and  raises  the  matted  hairs,  and  removes  the  hardened  mod.    Not- 
withstanding these  uses,  some  consider  the  aetion  of  a  good  brush  as  prododng  a  more 
beneficial  influence  upon  the  akin  and  hair  \  and  certainly  some  groons  use  tte  enny- 
comb  with  unnecessary  harshness^  the  horse  being  seen  sometimes  to  tremUe  with  Che 
pain.    After  currying,  the  horse  should  be  well  rubbed  to  take  off  all  loose  haks,  and 
then  with  wet  hands  till  his  coat  shines  like  satin.    The  mane,  foietop,  and  tail  are 
lext  combed,  and  if  the  legs  and  feet  are  stained  they  are  washed  with  soap  and  water, 
ind  trimmed  with  the  scissors. 

Cleaning  the  carriage  has  been  already  described. 

0683.  Befon  tt«  korjM  urtpiatotke  emritge  the  hmeh  aod  •  dath  Me  to  be  pwesd  over  their  cotfitoTe- 
moTB  any  dust ;  the  wet  ■ponfe  dumld  be  applied  U>  the  ejee,  noatrila,  «nd  ramp,  and  tfie  eeah  pei  ikewh 
the  mane  sod  tail.  The  shoer  ought  to  be  examined,  the  hameat  then  put  on,  and  the  honee  attachad  to  the 
carriajre. 

6663.  WhOt  ihe  eammgt  v  eul  the  ataUe-boy  eleaas  ofot  the  atcUe  thorooghljr ;  is  a  dirty  stable  mjwmh  ti 
ineects  are  brad,  which  aie  rwj  annojioff  to  the  horKSi 

6684.  On  tkou  ia»f  when  the  earriart  u  not  going  ovi,  the  honea  ahoald  he  ezereieed  for  a  eovnde  eThDai 
PTcry  day.  At  noon  the  honee  are  fed  and  watered,  again  sometimes  at  foar  o*olodc,«nd  at  e«ght  m  the  evca- 
ing  a  little  hay  is  pot  into  the  nch  for  the  night. 

When  horses  are  much  confined  to  the  stable,  their  hoofs  are  apt  to  Become  dry,  &t 
crack ;  to  prevent  this,  it  is  necessary  to  stop  tiieir  feet  occasionally  during  the  nigbi 
with  some  moist  substance,  such  as  a  mixture  of  cow-dang  with  some  loamy  earth. 

6686.  When  the  carriage  retume  home,  they  should  not  be  fed  immediately  if  their  work 
has  been  flitiguing ;  they  should  wait  until  they  are  cool.  If  fed  too  soon,  particnlailj^ 
if  they  have  fasted  too  long,  it  may  produce  indigestion.  In  such  case,  it  is  proper  thit 
they  be  first  rubbed  down  and  dressed.  If  they  are  heated,  the  water  used  to  wad 
their  legs  should  be  lukewarm,  and  they  should  be  walked  about  nntil  the  pulse  is  low- 
ered  before  being  put  into  the  stable.  It  is  desirable  that  they  should  never  be  kept 
too  long  without  food,  since  this  may  cause  debility,  and  they  then,  perhaps,  eat  vora- 
oiously  or  refuse  to  eat. 

Sect.  VI. — horsb-shobiso. 

6686.  No  part  of  the  horee  is  of  more  imjHfrtance  to  be  attended  to  by  the  owner  as  waft 
as  the  traveller  than  his  feet,. together  with  the  shoes  for  their  defence,  and  we  selecl 
this  portion  of  the  subject  for  a  more  particular  detail.  Before  paved  and  hard  nada 
were  made,  probably  no  defences  were  contrived  for  the  feet  of  the  horse,  and  the  fin» 
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And  were  made  use  of  appear  to  have  been  copied  from  those  of  his  master.  A  sort 
of  sandals  are  mentioned  as  occasionally  employed  by  the  ancient  Greeks  and  by  the 
Romans  as  Ute  as  Constantine,  and  these  were  stiffened  by  plates  of  iron,  and  some- 
times ornamented  with  the  precions  metals.  The  injorioos  effects  of  fastening  with 
thon|s  have  given  place  in  modern  times  to  the  present  method  of  nailing  on  iron  shoes ; 
and  fieckman  states  that  the  first  account  of  the  modem  horseshoe  occurs  in  enumer- 
ating the  furniture  of  the  Emperor  Leo,  of  Constantinople,  but  it  was  not  until  long  after- 
ward that  its  use  became  general ;  and  it  was  first  introduced  iato  England  by  William 
t>f  Normandy.  The  art  «f  fitrriery  advanced,  at  leugth,  into  nuioh  consideration,  and 
has  made,  at  least,  as  much  progress  in  this  country  as  in  any  other. 

6687.  To  underttand  themineipUs  of  horseshoeing^  and  to  be  able  to  reason  correctly 
respecting  it,  it  is  essential  that  we  should  be  acquainted  with  the  outlines,  at  least,  of 
the  anatomy  of  the  horse's  foot.  We  shafl  therefore  premise  what  we  have  to  say  on 
this  subject  by  pointing  out  the  chief  anatomical  parts. 

6688.  J^.  894  represents  the  anatomy  of  the  foot  in  a  section,  a  is  tiie  lower  part 
of  the  shaiuc  bene  (sec  the  skeleton,^.  892) ;  b  is 
the  greater  pastern  bane ;  c  the  lesser  pastern  bone,  or 
toronary  bone;  d  the  et^n  bone,  or  bone  of  the  foot ; 
e  is  an  elastic  process,  or  coronary  ring  of  the  crust ; 
/is  the  crustj  or  outer  wall  of  the  foot  or  hoof;  g 
the  navicular  or  nut  bone ;  h  the  back  sinew,  or  great 
flexor  tendon  of  the  foot,  binding  over  the  navicu- 
lar bone,  and  terminating  in  the  coffin  bone ;  t  the 
sensible  frog,  covering  the  end  of  the  flexor  tendon ; 
k  the  homy  or  insensible  frog ;  I  the  sensible  sole ;  m 
the  homy  sole ;  n  the  sessantoid  bone. 

The  coffin  bone  is  of  a  light,  spongy  structure,  and 
is  filled  with  numerous  holes  for  the  passage  of 
blood-vessels  to  the  foot.  The  enunence  in  front 
receives  the  insertion  of  the  tendon  of  the  extensor' 
muscle  of  the  foot,  whose  upper  attachment  is  to 
the  bnmenis  or  arm  bone,  where  it  is  fleshy,  but  as 
it  passes  it  becomes  tendinous,  expanding  over  ev> 
ery  joint.  In  the  hinder  limb  this  extensor  and  its 
two  adjuncts  arise  from  the  tibia,  and,  in  part,  from  the  femnr.  To  the  sides  of  the 
coffin  bone  are  attached  the  lateral  cartilages,  and  around  its  surfaces  are  marks  of  the 
attachment  of  the  laminated  substance.  The  crust  or  wall  of  the  hoof  reaches  from  the 
termination  of  the  hair  to  the  ground.  It  is  deepest  in  front,  colled  the  toe,  shallower 
at  the  sides,  called  the  quarters,  and  of  least  extent  behind,  at  the  heel.  It  is  placed 
flat  on  the  ground,  but  ascends  in  front  with  different  degrees  of  obliquity  in  different 
horses,  the  most  approved  slope  or  slant  being  about  45°.  In  front  it  is  rather  more 
than  half  an  inch  in  thickness,  and  becomes  gradually  thinner  at  the  quarters  and  heel. 
As  there  is  only  half  an  inch  hold  for  the  nails  of  the  shoe  at  the  toe,  and  less  at  the 
quarters,  horses  are  sometimes  wounded  in  shoeing  by  ignorant  or  careless  blacksmiths. 
The  bom  of  the  wall  is  composed  of  numerous  straight  fibres  held  together  by  a  gelat- 
inous cement.  This  crust,  in  some  horses,  is  liable  to  be  broken  through  brittleness, 
particularly  in  aammei,  and  it  is  then  proper  to  mb  it  with  a  mixture  ofoil  of  tar  and 
common  fish  oil,  to  restore  the  pliancy.  The  horn  of  which  the  hoof  consists  is  natu- 
rally kept  moist  by  an  oily  secretion  from  the  flrog,  otherwise  it  wpuld  soon  crack  and 
be  deprived  of  its  elastic  power.  The  smaller  pastern  bone  articulates  with  the  coffin 
bone  at  its  posterior  part,  and  is  connected  by  ligaments  with  the  navicular  bone.  The 
upper  portion  is  united  to  the  shank  bone  in  an  oblique  direction,  which  varies  in  differ- 
ent horses.  The  shocks  in  locomotion  are  broken  by  so  many  ligaments  and  tendons 
as  unite  these  bones,  and,  in  reality,  render  the  foot  stronger  by  their  elasticity. 

Some  other  parts  of  the  foot  are  best  seen  by  turning  up  the  sole  of  the  foot,  as  ia 
fig.  895.    The  wall  of  the  hoof,  /in  the  section,  and  a  a  in  fig.  r^.  qosl 

895,  instead  of  continuing  round  in  a  circle  on  the  under  part 
next  the  ground,  is  suddenly  inflected  or  bent  inward,  forming 
what  are  called  the  bars,  b  b,  which  meet  at  the  point  c  at  the 
toe  of  the  frog.  These  bars,  by  their  softness  and  elasticity, 
serve  to  prevent  the  pressure  of  the  horsed  weight  from  inju- 
ring the  frog  and  parts  immediately  above,  and  therefore  the 
practice  of  those  smiths  is  wrong  who  cut  them  away,  as  is  ^ 
often  the  case,  and  which  causes  the  frog,  deprived  of  its  guard, 
to  contract.  The  inside  of  the  erast  or  wall  of  the  hoof  is  cov- 
ered by  numerous  thin,  homy  leaves  extending  all  round  it,  and 
reaching  from  the  coronary  ring  to  the  toe.  They  are  about  tre  hundred  in  number, 
broadest  at  their  base,  and  terminating  in  the  roost  delicate  expansion  of  born.  The^ 
«eiy  much  resemble  the  inner  surface  of  a  mushroom.    In  front  they  mn  in  a  direo- 
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tlon  from  the  ooroaet  to  tlie  tofe,  and  to<iratd8  th»  qaarten  thejr  are  more  olantuig' 
behind  forward.    They  correspond  with  sknilar  eartihisiQOiis  aad  fleshy  leaves  oa  tte 
surface  of  the  eoflia  bone,  called,  from  their  ooaMtraotioa,  wemtiiU  Wmmiiur,  and^  the  oae 
being  received  within  the  other,  they  form  a  most  daatie  bo^y,  by  wlikk  the  wfaols 
weight  of  the  horse  is  sapported.    The  inside  of  the  baiay  like  the  inside  of  tbe  enm^ 
presents  a  continuance  of  these  homy  leaves.    The  insensible  frog  fills  the  space  be- 
tween the  bars.    It  is  a  triangular  or  wedge-shaped  peitio&  of  hom  prefediqg  frwa  the 
sole  almost  on  a  level  with  the  crust,,  and  covering  sad  defending  a  aoft  and  dastae 
substance  called  the  sensible  frog.    The  iasensiUe  frog  consista  of  two  roonded  or 
projecting  surfaces,  c  c  (Jg.  69A)»  with  a  fissure  or  cleft  between  them.    The  frag  ■ 
firmly  united  to  the  sole,  and,  hf  its  softness  and  eteaticity^comiqg  t»the  gityond  wfaea 
the  hoise  treads,  preveats  him  from  slipping.    The  roi^  and  detached  parts  oely 
should  be  out  off*  in  shoeing,  so  as  just  to  bring  it  within  the  level  of  the  ahoe,  bat  it 
should  never  be  suffered  to  project  withoat  this  leveL    la  the  nashod  bone,  as  ia  tha 
colt,  it  idways  touches  the  ground,  but  with  our  hard  roada  it  would  aocm  be  wvn 
away  were  It  not  for  the  defence  of  the  shoe ;  it  is  qoite  essentisl,  however,  thst  i$ 
should  come  into  contact  with  the  ground  sometimes,  aa  want  of  presenre  on  the  fng, 
which  is  sometimes  the  consequence  of  too  high  shoes,  will  bring  on  diaease  of  the 
foot.    The  aol€  is  the  under  concave  and  elastic  substance  of  the  foot  exteoAag  fnm 
the  crest  to  l^e  bars  and  frog :  it  is  not  so  thick  nor  so  brittle  aa  the  cmst,  hot  is  nme 
elastic.    It  is  thickest  at  the  toe,  and,  to  a  certain  degree,  ooneave  or  hofloiw,  hot  de- 
scends when  the  horse  rests  upon  his  foot.    In  shoeing,  it  should  be  hut  very  sKghdy 
pared,  so  as  to  preserve  this  concavity.    Sometimes  a  stone  wiH  inauauate  itaelf  be- 
tween the  sole  and  the  shoe,  and,  if  not  remoYod,  wiQ  cause  lameneaa^    The  aeasifale 
sole,  situated  between  the  coffin  bone  and  homy  aole,  is  formed  ol*  a  anbetaace  having 
a  ligamentous  or  tendinous  nature,  and  is  plentifuHy  supplied  with  hlood-veasels ;  ils 
use  seems  to  be  to  secrete  hom  for  the  sole ;  it  is  lughly  sensible^  and  is  apt  to  be  is- 
Hamed  by  any  iiquTy,  which  causes  corns  and  lameness.    The  mauikU  fng^  oecopies 
the  hinder  part  of  the  foot,  and  is  a  soft,  elastic  mess,  partly  ligamentooe  and  partly 
cartilaginous,  attached  in  front  to  the  inferior  part  of  the  coffin  bone.     The  navieoiar 
bone  is  a  small  tione  which  strengthens  the  joint  at  this  part 

The  reader  having  now  a  general  idea  of  the  struetnre  of  a  horse's  foot,,  wifi  be  aUe 
to  understand  the  reason  for  the  precaution  pointed  out  in  shoeing. 

6689.  The  injurious  effects  of  bad  shoeing  only  require  to  he  potated  out  ta excite  evety 
endeavour  to  avoid  them,  and  the  importance  of  riioeii^  is  evinced  by  the  great  pains 
that  have  lately  been  bestowed  on  the  subject.    There  are  some  circaBistances  in  the 
common  practice  of  country  smiths  which  oug^t  to  be  guarded  against  ii^  every  one 
who  possesses  a  horse  likely  to  come  under  their  handa ;  but  the  shoes  at  present 
made  bj  the  most  respectable  amiths  in  tiie  cities  and  large  towns,  and  their  nKide  of 
shoeing,  are  in  general  nearly  unobjectionable.    Many  persons  are  very  caretess  aa  to 
the  state  of  the  horse's  feet  and  his  shoes.    The  shoes  are  often  worn  till  Ihc^  drop 
off  in  the  middle  of  a  journey,  and  time  is  lost,  the  foot  brokea  or  destroyed,  ana,  veiy 
likely,  the  horse  lamed.    If  the  horse  be  doing  little  work,  perhaps  the  shoes  are  left  on 
too  long,  and  the  hom  is  suflbred  to  grow  so  as  to  accumulate  too  much ;  then  the 
horse's  aetion  is  fettered ;  he  cannot  step  out ;  he  cannot  {dace  his  foot  fiiiKkl^  en  the 
ground,  and  he  is  very  liaUe  to  corns.    Hence  at  certain  intervals  the  superflooos  horn 
must  be  pared  away ;  a  month  ia  the  usual  time ;  some  may  go  five  weelcs.    If  the 
heels  are  weak  or  the  seat  of  corns,  the  shoes  may  require  removal  every  thies  weekn 
If  the  shoes  of  fast  workers  are  not  wom  at  the  end  of  a  month,  the  jeat  ^oali  be 
pared,  and  the  old  shoes  replaced. 

0690.  T%e  freparation  of  tike  foot  fur  At  shoe  is  m  tubjieet  of  m«A  nmneM.    It  i%  of  _, 
imllinf  off  one  old  shoe ;  for  it  »  Mtter  B«ver  to  tako  mora  off  at  oaee,  otbanriaa  Hbm 
away  &6  edges  of  the  hom  while  etanding  on  the  bare  gvooad  or  pavevent.    Im  reaianiif  liM  old 
were  fastened  \rf  naila  clenched,  great  care  ehovld  be  taken  hv  too  amith  to  raiae  the  cleaehM  «i 
file  them  off^  until  the  shoe  can  be  taken  off  easily,  instead  of  wreDching  them  off  with  ▼iolence, 
timei  done,  by  which  the  nailholes  are  enlarged,  and  the  fatute  bold  wewened  by  pestiona  of  tha 
detached ;  and  the  horse  ihowa  by  his  flinching  how  mooh  he  suffers  by  this  Tiolent  epeialkw- 

foot  is  tender,  or  the  horse  to  be  axamined  for  lameness,  eeah  nail  should  be  partly  piMielie4 

•hould  be  taken  that  so  stubs  remain  in  the  enst,  the  source  of  future  annoyance.  Nezt^  the  roogii  e^as  sf 
the  crust  ihould  be  rasped,  which  prsTsnts  its  breaking  away  when  set  down,  and  nbe  d«t«cla  wax  atatw  eC  sU 
nails  left  behind,  and  removes  looee  portions  that  would  hold  giaTet,  either  of  whiob  might  toai  tba  amil  that  wm 
be  introduced  there.  The  sole  is  to  be  pared  throughoat,  until  it  can  be  whnt  ia  callad  **  thnmhcrt*  a.  c^  fcS 
to  spring  by  a  forcible  pleasure  of  the  tnumb.    In  this  paring,  tha  natural  form  of  tha  arch  of  Um  "* 

be  as  eloss^  imitated  as  possible,  and  particular  care  taken  that  no  part  of  it  ba  left  to  pielxm^  . 
line  of  the  crust ;  on  the  contrsry,  its  concavity  ought  to  oonwaanoe  nanadiaAaly  fbmna  tha  ham  *# 
between  the  crust  and  sole,  bat  not  fsooi  the  edge  af  the  cruet,  aa  is  sonetimea  dena.    Tha  wkolv  tU^^am  si 
the  crust,  be  it  more  or  less,  oo^ht  to  be  left  perfectly  Hat  for  tha  bearing  of  the  ilioe.    Habit,  m^y^  «  eain# 
eye,  ean  detect  any  iaequalitiee  m  this  surface,  without  a  momentary  application  of  th»  hantad  aho«  to  «t  th 
bearing  parts,  ss  is  usually  done,  and  which,  if  the  shoe  be  alao  prsinonaly  triad  vitk  a  flnae  ii 

well  be  avoided.    Nevertheless,  the  oateiy  wised  againtt  thia  pmatice  ia,  in  a  gsaat  asaaQin,  — 

fcr,  unices  the  aboe  be  vers  hot,  and  held  on  too  long,  no  harm  prohabl^  leaolta  ft«Mn  ita  appUcatkna. 
msm  rough  shoeing,  also,  this  error  is  infinitely  lass  than  the  application  of  tha  "'^•'pal 
mtended  to  prevent,  would  prove. 

The  portion  of  sola  between  the  bars  and  qoaitMS  should  be  alwagra  paaad  asft ;.  amiL  if  paoritly 
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■UNA  pnvMtive  againtt  eon*.    Th«  htels  thoiild  ba  n  oi^ieet  of  .gieift  AtteatioB,  «nd  Mg^fe  to  bt  otrsfidlv 

redaced  to  tho  nneral  level  of  poeitioa  which  it  iiuj  be  toppoMd  tie  hoof  ti^ts  atiginally  placed  i&,  aad  whieh 
may  always  be  Judged  by  obserrinir  the  line  of  the  panenis  with  ft.  It  is  ef  ^at  oooseqaence  that  the  innei 
heel  ahoaid  not  be  redaecd  beyooa  the  outer,  fer  its  natural  weakness  giTes  it  a  tendency  to  increased  wear ; 
instead,  therefore,  of  paring  both  equally,  in  case  the  outer  is  the  higliest;  pare  only  the  outer;  and,  moreorer, 
set  the  shoe  Tei^  lightly  on  the  inner  heel.  A  want  of  attention  to  this  circumstance  of  inequality  in  the  heels 
lays  the  foundation  of  corns  and  splints. 

0091.  The  paring  of  tke  tMsenswefrog  is  an  important  part  of  the  process ;  but  it  is  hrghljr  improper  to  cut 
It  much  away,  as  is  ine  practice  of  some  smiths,  particularly  when  employed  br  dealers  to  give  an  appearance 
of  **  opening  the  heels  ;**  nor  should  it  be  pared  too  much,  since  it  is  intended  by  nature  as  a  resisting  prop  to 
support  the  internal  parts  of  the  foot  fh)m  pressure ;  it  ought  not,  however,  to  be  suffered  to  project  too  much. 
The  most  judicious  mode  is,  instead  of  beginning  with  the  froff,  to  attend  first  to  the  crust,  sole,  and  heels, 
and  then  a  mistake  in  psring  the  frog  is  Mss  likely  to  arise ;  tor  it  may  be  regarded  as  a  general  rule,  that 
when  the  frog  is  a  verr  little  beyond  the  level  of  the  return  of  the  heels  and  the  cnurt,  it  is  as  large  as  it  ever 
ought  to  be ;  and  the  heels  of  the  shoe  will  raise  it  up  sufficiently  for  protection  agaipst  too  much  wear,  but 
will  not  elevate  it  against  a  proper  share  of  pressure.  With  respect  to  the  intermediate  |>ortion  of  horny  sab- 
stance  that  fills  up  the  angle,  it  should  be  moderately  pared  out  in  every  instance,  for  it  is  the  seat  of  corns : 
and  if  accidental  pressure  aJight  and  remain  there,  a  corn  is  the  Inevitable  conaeqnence.  If  even  a  small 
particle  of  gravel  should  lodge  here,  each  step  forces  it  farther ;  and  as  soon  as  it  has  reached  the  sensible 
parts,  inflammation  and  suppuration  ensue. 

6692.  Many  attempts  have  been  made  to  improve  the  form  of  the  shoe,  and  not  entirely 
withodt  success ;  but  it  must  be  observed  that  no  form  of  this  defence  for  the  foot  can 
be  adopted  as  a  universal  pattern ;  and  it  is  only  by  understanding  the  anatomy  of  the 
foot,  and  the  defects  and  diseases  to  which  it  is  liable,  that  the  peculiar  form  can  be 
devised,  best  suited  to  each  animal.  As  a  general  principle,  the  form  of  the  defence 
shonld  be  adapted  to  the  foot,  and  the  foot  should  not  be  altered  to  the  shoe ;  yet,  in 
some  cases  of  diseased  feet,  even  this  rule  admits  of  modification.  The  foot  of  an  un- 
shod horse  expands  as  soon  as  it  is  placed  upon  the  ground  and  has  received  its  share 
of  the  weight  of  the  body ;  but  when  such  foot  is  bound  within  a  solid  rim  of  iron  firm- 
ly round  the  homy  crust,  the  expansion  being  thus  prevented,  reaction  takes  place,  and 
turgescence  of  the  blood-vessels,  by  which  heat  is  evolved,  and  the  homy  segment  so 
heated  oontracta  its  dimensions,  and  thus  presses  painfully  upon  the  sensttive  part,  and 
disoiganization  is  the  ultimate  consequence.  To  form  a.  horseshoe,  therefore,  such 
as  wul  protect  the  foot  efi^ctually,  while,  at  the  same  time,  it  is  left  in  fuU  possession 
of  its  natural  elasticity  and  expansive  properties,  has  been  the  aim  of  many  veterina- 
rians and  many  ingenious  smiths ;  but  perhaps  nothing  has  yet  been  contrived  com 
pleteiy  adapted  to  the  natural  action  of  the  horse's  foot. 

6693.  The  shoe  now  usuaUy  «9om  by  haehg  is  the  seated  shoe  adopted  by  Mr.  Clarke,  of  Edinbuigh,  Mr. 
Moorcroft,  and  others.    Fig.  806  is  the  seated  ehoe.    This  shoe  is  represented  pig.  sgo. 

in  two  halves,  a  and  6.  The  half  a  represents  the  ground  surfaoe ;  its  nail  holea 
enter  no  farther  towards  the  heels  than  is  neoessair  to  keep  the  shoe  fast. 
The  half  b  represents  the  foot  surface,  which  is  bevelled  off,  but  not  entirely  to 
the  heels,  that  there  may  be  no  invitation  to  the  heels  to  contract,  from  an  in- 
ward inclination  of  the  euartors  of  the  shoe.  The  nail  holes  of  the  toe  portion 
are  carried  around  the  whdl«  cixvnmferenoe,  that  portion  of  the  kom  being  Seat 
able  to  bear  the  shoe  pressure  without  producing  contraction.  Of.  course,  this 
shoe  may  be  modified  various  ways ;  it  may  be  made  wider  or  narrower,  heavier 
or  lighter,  or  it  may  be  stoeled  to  most  unusual  wear ;  but,  as  we  before  observed, 
no  positive  pattern  can  be  fixed  up  adapted  to  all  horses.  ▲  welUmade  seated 
shoe  should  present  "  a  web**  of  uniform  thickness  throughout,  and  of  a  width 
sufficient  to  protect  the  foot ;  but  both  this  and  the  thickness  should  be  regulated 
by  the  size  of  the  hone,  the  nature  of  his  work,  Ac,  but  it  shonld  in  au  cases 
oe  sufficient  to  obviate  the  effeete  of  oecasional  haid  wear,  or  the  aooidratal  negleot  of  naewing.  To  an  ani- 
mal so  strong  as  the  horse,  the  additional  weight  of  one  or  two  ooncee  to  each  shoe  iM  vety  iaoonsiderabls ;  but 
this  addition  to  the  support  and  protection  of  the  foot  is  very  material  in  many  cases ;  and  a  shoe  rather  stout 
is  preferable,  particularly  where  there  ia  any  tenderness  of  feet,  or  tendency  to  corns.  Round  the  outer  edge 
of  this  shoe  there  is  a  groove,  called  a/iiZIer,  in  which  the  nail  holes  are  punched,  so  that  by  sinking  into  the 
fuller  their  heads  project  but  a  little  way,  and  are  soon  worn  down  level  with  the  shoe.  The  ground  surfaoe 
of  the  common  shoe  used  in  the  eonntry  is  somewhat  convex,  instead  of  being  perfoctly  fink  as  this  io,  aad  tht 
inward  rim  dt  the  shoo  comes  first  on  tJie  ground ;  the  consequence  of  this  is,  that  the  weight,  instead  of  being 
fairly  borne  on  the  crust,  is  supported  by  the  nails  and  the  clenches,  which  must  be  iniurions  to  the  crpst,  and 
dften  chip  md  tear  it.  In  the  seated  shoe  there  are  five  nails  on  the  outer  and  four  on  the  inner  side,  or  four  on 
the  outer  and  three  on  the  inner,  because  the  outer  has  more  thickness  and  stmngdi  to  support  the  naila* 
The  foot  surface  of  the  seated  ahoe  praseate  a  bevelled  portion  over  two  thirds  of  ite  eitent,  except  at  the  heelsi 
where  it  is  partially  plane  on  both  surfaces,  which  plane  portion  is  intended  to  receive  the  heels.  This  bevel, 
or  seating,  nllows  for  the  deeoent  of  the  eole,  which  certainly  does  take  place  in  a  slight  degree ;  but  princi- 
pally it  fovoun  the  ejection  of  stones,  Ac,  which,  lodging  there,  nii^ht  injuriously  press  upon  the  horny  eole. 
The  seated  shoe  is  best  suited  to  the  flat- hoofed  horse,  and  the  sooe  itself  is  rendered  lighter  by  seating,  with- 
out detracting  from  ite  strength.  The  smith  will  sometimes  make  difficulties  respecting  the  making  of  the 
shoe ;  but  these  will  soon  be  obviated  by  the  owner  of  the  horse  declaring  his  determination  to  have  no  other, 
and  paying  a  little  more  for  them. 

6694.  Clips  are  sometimes  useful  additions  to  the  shoes  of  horses  used  ibr  heavy 
draught ;  these  are  portions  of  the  upper  edge  of  the  shoe  hammered  out,  and  turned 
up  to  embrace  the  lower  part  of  the  crust.  They  attach  the  shoe  more  securely  to  the 
foot,  and  relieve  the  crast  from  that  stress  upon  the  nails  which  would  otherwise  be 
injuriQus.  They  are  also  necessary  where  horses  are  apt  to  stamp,  or  paw  violently 
with  their  feet. 

6695.  The  shoes  for  the  kind  feet  of  most  horses  are  forged  somewhat  difierent  from 
the  fore  shoes,  being  made  a  little  squarer  at  the  toe  for  about  an  inch ;  to  which 
■quareness  the  hoof,  also,  is  to  be  adapted  hy  raspinff  it  slightly.    For  carriage  and 

drangfu  horses,  calkins  (a  turning  up  and  elevation  of  &e  heel)  may  be  put  on  tie  hini) 
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shoes,  lo  eiaUe  them  to  dig  their  toes  more  fin^  into  the  gnnrad^  and  urge    

selres  forward  and  throw  their  weight  into  the  coair  with  greater  advantage ;  trat  eve 
must  be  taken  that  thoy  are  not  too  lugfa,  and  that  they  are  of  an  equal  height  on  eaich  hecL 


The  har  jAm  is  dsfcribed  br  Mr.  Stewmit  h  a  rtrj  UMfol  eaobmrwBC*.    It  is  the  oaotim«alMM  of  fit 

-2  coBMaon  Moe  romd  th«  heel»,  uA  by  tunam  <rf  it  Uw  yniwiHB  may  hm  twu^ed  6^ 

^•*"'  MBM  tender  part  of  tlie  foot,  and  tkrowa  oa  aaother  wbich  is  better  whim  lo  bear  ft. 


or  more  widely  diffiiaed  over  the  whole  foot.    It  ia  priadpally  icsorted  to 

.d  ■ 


of  ooniB  or  other  diaeaaee  of  the  feet ;  hot  it  mnat  be  obaerv«d  tbat 

not  aafe  in  froity  weather,  nor  where  great  speed  ia  leqoired,  and  that  ihej  • 

to  be  wnnehed  off  in  a  heatryi  dayer  eoantrr. 

MOT.  7^  are  short  ahoiea,  reachiar  oaly  half  way  rooad  the  foot,  aad 
while  the  horee  ia  at  grass,  to  proTeat  the  ectist  being  torn  by  the  orraawal 
neee  of  the  grooad,  or  by  the  pawing  of  the  animal ;  and  the  qoavtora  beiag  fiet. 
feet  dispoeed  to  contract  hare  a  chaaee  of  expandzag  v»d  regaiaiay  their 
■hape. 

OoW.  A  ttrip  9ff9U  or  leather  is  sometimea  introdored  betweea  the 
shoe  and  the  crost,  ia  casee  where  the  foot  ie  bmieed  or  ii  ~ 
the  Tibration  or  ahock  ia  moving,  and  ia  oaefal  whib  (he 
ehoold  be  removed  afterward. 

(MM.  A  fitc»  tfUatker  is  elee  tamitimisjUled  l»  the  eelr  a»d 
J  ia  casee  wheio  the  sole  ia  flat  aad  teader ;  bat  there  is  a  great  diJBcolty  ia  paddtag;  tl 
•hall  not  become  aaevea,  which  woold  be  iniorioos  by  giving  oneqaal  preasore. 

0700.  Fro§t  tkoe9  are  very  aeoeeaary,  aad  have  the  heels  taraed  up,  the  taiaed  up  part  beii 
edge ;  calkiae  are  apt  to  be  sood  vrora,  aad  are  therefore  iasnflkient. 

0701.  7^  eeadsl  «koe  is  a  very  usefal  iaveataoa  to  aupply  temaoracily  the  lass  of  a  shoe 
procared.    For  vrant  of  a  movisioa,  horses'  foot  have  beea  eerionsiy  injored  ia  traTaUias  ovctr  atoay 
Tlie  beet  is  that  made  by  Mr.  Percital,  consisting  of  aa  iron  shoe  bound  oa  with  leather  atxapa. 

Sect.  YII^— haik  or  thi  hokbk. 

6702.  Every  spring  and  antumn  the  horse  sheds  his  hair.  Native  snits  the  thickaeai 
of  his  coat  to  the  season.  When  winter  approaches,  the  short  hair  of  amnmer  is  csst 
for  longer  hair  as  warmer  clothing ;  and  when  the  summer  heat  returns,  this  is  ezchss- 
ged  for  a  lighter  coTering  compOMd  of  shorter  hair.  Bnt  as^  aleek  and  glossy  smosth 
skin  is  desired  in  the  artificial  state  in  which  the  horse  now  is,  tliis  natural  ehaqge  is 
counteracted  by  keeping  the  horse  in  warm  staUes,  which  has  the  effect  of  perpeto^ 
summer.  The  hair  is  not  cast  all  at  once,  but  comes  out  gradually ;  that  of  the  mane 
does  not  change  so  rapidly,  and  that  of  the  tail  is  always  changing,  a  few  hairs  ooming 
out  at  a  time ;  the  mane  of  carriage  horses  is  made  to  lie  on  one  side.  It  is  the  prac- 
tice of  grooms  to  pull  out  the  hair  from  the  inside  of  the  ears  ;  bat  this  should  not  be 
done,  as  this  hair  wards  off  the  entrance  of  insects  and  cold  winds ;  neither  shonld  they 
cut  off  the  few  long  strag^ing  hairs  that  appear  about  the  face,  as  they  are  a  sort  of 
whiskers  to  keep  off  flies. 

6703.  Some  degree  of  trimming  is  generally  necessary  to  all  horses  required  (o  look 
well ;  but  this  demands  a  dexterous  groom,  as,  when  done,  the  muks  of  the  seissors 
should  never  be  visible.  The  practice  of  using  them  on  the  horse's  coal  sboidd  be 
avoided  as  much  as  possible,  and  it  is  only  necessary  where  the  coat  is  very  kfog 
and  rough.  The  hair  of  the  fetlocks  is  generally  trimmed  abort,  wtoch  is  done  that 
the  legs  may  dry  quickly  after  washing. 

6704.  Docking  the  tail  is  veiy  generally  practised  in  this  country,  and  is  done  partly 
through  the  inconvenience  of  the  tail  to  the  rider ;  but,  as  this  member  was  probably 
given  to  keep  off  flies,  the  horse  suffers  mnch  from  the  want  of  it  when  be  is  out  at 
grass.    Nicking  Ihe  taU  is  a  cruel  operation,  which  is  now  going  mach  oat  of  pcaetioe. 

Sect.  VIII. — ^DisBitss  or  ths  hobsb. 

6705.  Th€  dueaus  of  the  horse  are  numerous,  as  the  present  artificial  niode  of  hb  life 
and  his  complicated  structure  might  lead  one  to  suspect.  External  diseases  and  cases 
of  unsoundness  are  much  more  easy  to  understand  than  those  which  are  internal,  whidi 
can  only  be  conjectured  from  symptoms.  In  general  there  are  two  obvious  iwJiiyiiiffB* 
of  disease — a  refusal  to  work  and  a  refusal  to  feed.  Lameness  speaks  for  itself;  bst 
there  may  be  something  the  matter  with  his  collar  or  part  of  his  harness.  Every  good 
coachman,  or  person  habitually  employed  about  a  stable,  should  acquire  some  «M»  ta 
detecting  the  symptoms  of  disease,  and  should  know  how  to  treat  the  most  ordinary 
complaints,  or  at  least  till  a  veterinary  surgeon  can  be  procured ;  hut  it  should  be  borne 
in  mind  that  the  difficulty  of  treating  a  sick  horse  is  not  only  as  great,  but  in  one  re- 
spect greater  than  that  of  treating  a  human  patient,  since  he  cannot,  like  the  latter,  d»> 
scribe  his  sensations. 

6706.  Before  the  veterinary  art  became  a  distinct  profcssioHf  the  ignorant  flanricr,  |Be> 
tending  groom,  or  shoeing  smith,  were  all  that  the  owners  of  horses  had  to  consnh ; 
and  the  fate  of  these  animals  was  commensurate  with  the  wretched  treatment  tk^ 
were  subjected  to.  These  men,  without  any  scientific  education,  often  ccuninitted  the 
greatest  blunders,  though  they  frequently  performed  cures,  as  is  the  caae  with  other 
quacks.  But  the  establishment  of  schools  for  the  veterinary  art  has  diaseoainated  sa 
improved  practice  and  spread  good  practitioners  through  the  country ;  and,  now  thM 
*he  diseases  of  the  horse  have  been  the  subject  of  scientific  investigatioa,  it  would  ba 
imprudent  not  to  avaU  one's  self  of  the  advanced  state  of  knowledge.    By  a  sal 
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Uon  of  two  gaineas  a  year  to  the  Veterinaiy  College  at  CamdeB  Town,  the  best  retort- 
nary  aaaiBtance,  perhaps,  in  the  world  can  be  procnred,  or  an  opmion  obtained  on  a 
horse's  soundness  on  which  reliance  may  be  placed.  In  many  other  places,  now,  skil- 
ful Teterinary  practitioners  are  to  be  found ;  and,  where  their  assistance  is  to  be  pro- 
cured, no  servant  ought  to  assume  more  than  his  proper  degree  of  responsibility  in  the 
management  of  a  sick  stable,  nor  should  his  master  be  so  imprudent  as  to  trust  him  in 
serious  cases.  But  as  such  desirable  assistance  is  not  always  within  reach,  it  would 
be  well  that  the  proprietors  of  horses  should  acquire  as  much  knowledge  on  the  subject 
as  possible,  as  a  check  upon  others. 

SbCT.  IX. — PURCRASB  07  HORSES. 

6707.  Nothing  requires  more  eaiUion  than  the  purchase  of  horses ;  and  We  give  the  fol- 
lowing hints,  which  are  extracted  from  the  excellent  volume  "  On  Horses,"  published 
by  the  Society  for  the  Diffusion  of  Useful  Knowledge  : 

In  the  parebaaa  of  a  hone,  the  buyer  oeoally  TeoeWes,  imbodied  in  the  receipt,  what  u  termed  aiMfrofily. 
It  ihould  be  ezpreaMd  thus :  "  Reeeived  of  A.  B.  fortj  pooade  for  a  gray  mare.  warrtBted  only  five  yean  old. 
free  from  vice,  and  quiet  to  ride  or  drire."  It  is  important  to  obeenre  that  the  age,  freedom  from  vice,  ana 
auietneM  to  ride  or  drive  shoiUd  be  mentioned,  because  wairanty  as  to  soundness  alone  does  not  include  these. 
Many  dtsputee  have  arisen  as  to  what  ought  to  be  termed  sound  or  unsound.  A  horse  is  sound  in  whom  there 
is  no  disease,  nor  any  alteration  of  structure  which  impairs  his  natural  usefulness »  and  he  is  unsound  if  he 
labours  under  any  disease,  or  had  any  accident  that  has  impaired  his  natural  usefulness  by  an  alteration  of  the 
structure  of  any  part  of  his  body.  The  term  unsoundness  does  not  apply  to  any  original  defect  in  the  temper 
of  the  horse,  or  any  deficien&r  in  the  strength  and  powers  of  the  animal.  The  principal  circnmstauces  which 
eonstitute  nnsonnuess,  besides  the  great  number  of  actual  diseaaes,  ars  bnhut  Jbww,  which  may,  indicate  a 
Btumbler,  Uu>ugh  not  always ;  for  any  horee  mar  meet  with  an  accident,  and  the  knee  may  now  be  quite  well, 
though  it  requires  great  judgment  to  distinguisn  in  this  case.  Confroctton  of  the  foot  is  sometimes^  but  not 
always,  unsoundness ;  for  it  is  occasionally  natural,  and  not  a  fault.  The  following  defects  are  considered  to 
indicate  unsoundness :  LameAestf  through  any  cause ;  pumieedfoot ;  sand-crack  ;  spavin;  splent ;  ihicktmng 
of  tibs  hock  tmnt*  of  the  Ug:  thrush  ;  ouifteatum  of  the  eartUa^e*  of  the  foot ;  defect*  or  dieease*  of  the  eyes  ; 
eoa^htf  roarmgt  broken  wuta,  or  any  defects  of  the  bmge;  gmddimgf  m  imperfect  mastication;  frib'bitt$ig ; 
attng;  kickxH^;  reetiffnese. 

In  order  to  complete  the  purchase,  there  must  be  a  traaafer  of  the  animal,  or'a  memorandum  of  agreement, 
or  the  payment  oc  eamest'money  ;  the  least  sum  will  sufflce  tar  earnest.  No  rerbal  promise  to  buy  or  sell  ia 
binding  without  one  of  theee ;  and  the  moment  either  of  these  is  effected  the  legal  transfer  of  property  or  de- 
UveiT  IS  made  ;  and  whatCTor  may  happen  to  the  horse,  the  seller  retains  or  is  entitled  to  the  money.  If  the 
purcnaser  exercises  any  act  of  ownenhip  by  using  the  animal  without  leave  of  the  vender,  or  by  having  an^y 
operation  performed  or  done  to  him,  or  medicinee  given,  he  makes  him  his  own.  The  warranty  of  a  servant  is 
ooaisidered  to  be  binding  on  the  master. 

A  man  should  have  a  more  perfoct  knowledge  of  horses  than  falls  to  the  lot  of  most  persons,  and  a  perfect 
knowledge  of  the  vender,  too,  who  ventures  to  buy  a  horse  without  a  warranty.  Where  there  is  no  warranty, 
and  a  defect  is  discovered  after  purchase,  an  action  may  be  brought  on  the  ground  of  liaud ;  but  this  is  dim- 
oolt  to  be  maintained,  for  it  is  neoessarr  to  prove  that  the  dealer  knew  the  Mfeet,  and  that  the  porchaaer  was 
deceived  by  his  false  representation.  It  the  defect  was  evident,  the  purchaser  has  no  remedy — ^he  should  have 
taken  more  care :  but  if  a  warranty  was  given,  it  extends  to  all  unsoundness,  palpable  or  concealed.  Al- 
though a  person  should  ignorantly  or  eareleesly  buy  a  Utnd' horse,  wanmnted  sound,  he  may  return  it— the 
warranty  is  his  guard,  and  prevents  him  from  so  doeelv  examining  the  horse  as  he  otherwise  would  have  done ; 
but  if  ho  buys  a  blind  horse,  thinking  him  to  be  sound,  and  without  a  wairanty,  he  has  no  remedy.  The  law 
supposes  every  one  to  exercise  common  circumspection  and  common  sense.  If  the  horse  should  be  afterward 
discovered  to  have  been  unsound  at  the  ttsw  of  taie  when  the  warranty  was  given,  the  buyer  may  return  it 
and  recover  the  price ;  but  this  proof  is  requisite ;  ooughing  on  the  following  morning  will  not  be  snlBcient, 
except  the  horse  was  heard  to  cough  previous  to  the  purchase,  for  the  horse  might  have  caught  cold  by  change 
of  sUble.  Although  not  legally  compelled  to  give  notice  to  the  seller  of  the  discovered  unsoundness,  it  wiU 
be  better  for  it  to  be  done.  The  animal  should  then  be  tendered  at  the  house  or  stables  of  the  vender.  Should 
the  latter  refuse  to  receive  him,  he  may  be  sent  to  a  liverystoble ;  for.  in  case  of  action,  the  expenses  will  be 
recovered  with  the  price  ;  and  it  will  be  prudent  for  the  buyer  to  refrain  from  any  medical  treatment.    If  a 

GTSon  buys  a  horse  warranted  sound,  and  discovering  no  defect  in  him,  and  relying  on  the  warranty,  resells 
m,  and  tne  unsoundness  is  discovered  by  the  second  purchaser,  and  the  horse  rotumed  to  the  fixst  purchaeer, 
or  an  action  commenced  against  him,  he  has  his  claim  on  the  first  seller,  and  may  demand  of  him  not  only  the 
price  of  the  horse,  or  the  difference  in  value,  but  every  expense  that  may  haye  been  incurred.  When  an  ao* 
tton  is  brought,  the  lawsuit  is  usually  yery  intricate ;  a  fair  trial  of  the  horse  is  allowed,  and  a  certain  time 
specified ;  but  it  is  not  always  easy  to  ascertain  whether  the  fault  lies  with  the  horse  or  his  rider,  and 
•ometimes  the  dealer,  as  well  as  the  bujer,  is  hardly  used.  If  the  horse  is  detained  afWr  the  specified  time 
of  trisj,  he  is  suNwsed  to  be  sold,  and  with  all  hie  faults. 

In  London,  and  in  most  great  towns,  there  are  reposittnies  for  the  neriodioal  sale  ef  horses  by  auction.  They 
•le  of  great  convenience  to  the  eeller,  who  can  at  once  get  rid  of  a  none  with  which  he  wishes  to  part  with- 
out waiting  month  after  month  before  he  obtains  a  purchaser,  and  who  is  relieved  from  the  fear  of  having  the 
hone  letumed  on  account  ^  fanaoh  of  the  warraatr,  because  in  these  places  only  two  days  are  aHowid  for 
the  trial,  and,  if  the  horse  is  not  returned  within  that  period,  he  cannot  be  returned  afterward.  They  are 
deo  oonvenient  to  the  purchaser,  who  can  thus  in  a  laiye  town  soon  find  a  horse  that  will  suit  him,  and  by 
which,  from  this  restriction  as  to  the  returning  the  animal,  he  may,  perh^M,  obtain  fiO  or  SO  per  cent,  below 
the  dealer's  prices.  But  although  an  auction  may  seem  to  oiler  a  fair  open  competition,  there  is  no  place  at 
whidi  it  is  more  neceesary  for  a  person  not  much  accustomed  to  horMc  to  take  with  him  an  experienced  friend, 
heedless  of  the  obeervetions  or  mannuvres  of  the  by-standers,  the  exaggerated  commendations  of  some  horses, 
and  the  thousand  fiiults  found  with  others.  There  are  also  alwaya  numerous  groups  of  low  dealers,  copen 
and  chanters,  whose  husiness  it  is  to  delude  and  deceive. 

Hie  principal  repoeitoiiee  in  London  ars,  Tattersall's,  at  Hyde  Parii  Comer,  for  raoeiv,  huntem,  and  sope* 
nor  hones ;  Young*s,  Mt  the  Baser  in  Kinff*  street,  Portman  Square,  for  horsee  of  eveir  deecription ;  DixoniL 
in  Barbican,  for  maehiners  and  good  hackneys ;  and  Morris's,  in  St.  Martin's  Lane,  for  draught  horses  ana 
hackneys     Uoises  should  be  sent  two  days  before  the  sale. 

Sect.  X. — faults  or  horses. 

6708.  HorseSf  nottoiihstanding  their  many  excellent  qualities,  are  likewise  suiject,  more  or 
lessi  io  defects  and  disagreeaile  habits,  termed  vices.  Of  theee,  restijfness  is  one  the  moat 
dangeroosy  and  is  generally  the  consequence  of  bad  temper  or  bad  training.    It  appears 
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tn  the  foim  of  kiokiiig,  raaring,  plunging,  or  bolting,  and  bat  nielj  admits  of  a  care.  A 
good  and  determined  rider  may,  for  a  time,  conquer  a  borae,  but  he  generally  reimi 
to  his  old  tricks  the  first  of^rtunity ;  and  the  best  thing  that  can  be  done  with  a  voy 
restiffborse,  in  moat  eases,  is  to  tnm  him  over  to  some  other  woik.    BHimg  im  a  tell 
that  is  not  easily  corrected,  and  'w^vdti  requires  certain  iMrecantioBs  to  guard  wbuml 
Kicking  is  another  fault  for  which  there  is  rarely  any  cora,  partioolarly  if  noc  taiea  is 
time ;  it  is  veiy  bad  in  the  stable,  but  kiddttg  in  harness  is  mudi  worse.     IrrUahibhf'm 
cleaning  is  most  generally  the  consequence  of  a  tender  akin  wd  bad  maaageraeat 
Viciotmuss  to  shoe  is  likewise  usually  owing  to  want  of  skill  in  managing,  but  aboBld  be 
corrected,  since  owing  to  it  lameness  is  often  occasioned,  and  not  by  aD  j  fault  of  the 
smith.     Crih-hiting  is  a  troublesome  fault,  and  difficult  to  prevent ;  the  horse  wiU  sot 
only  bite  and  destroy  his  wooden  manger,  but,  if  it  is  lined  with  iron,  he  i^ill  bite  it  sad 
injure  his  teeth,  as  weU  as  disperse  and  lose  his  com.    The  best  remed  j  appears  to  be 
muzzle  sufficient  to  enable  him  to  pick  up  his  food,  but  not  to  allow  him  to  lay  bold  of 
the  manger.    Some  korMet  vnll  not  readily  He  down  at  night,  and  stand  still  till  their  kgs 
swell ;  sometimes  a  fresh,  wdl-made  bed,  and  casting  him  loose,  win  tempt  hin.  Pmr- 
M^  is  a  bad  habit  which  some  horses  have  in  the  stable,  bv  which  they  destroy  their 
litter,  and  also  the  floor ;  shackles  are  the  best  remedy,    ^^^ng  in  the  stable  is  sNth- 
er  bad  habit,  which  must  be  preyented  by  not  allowing  him  sufficient  length  of  eoBir- 
rein.    Skying  is  a  Tice  which  may  be  cured  by  a  good  horseman,  except  it  be  trwiag  to 
a  defect  of  sight.    SUfping  the  collar  io  the  night  is  a  trick  that -some  horses  are  mj 
oleTer  at ;  by  this  they  sometimes  get  at  food  and  gorge  themselTes,  or  do  some  am- 
chief    Tripping  is  a  dangerous  fault,  sometimes  owing  to  lameneas ;  a  known  stan- 
bier  is  never  sue  to  ride. 

Sbct.  XI. — caxTSBu  or  tbs  qualities  or  aossss. 

6709.  The  criteria  of  the  qualities  of  horses  are  derived  from  inspection  and  tiiai  Td 
iudffes  their  outward  appearance  affords  a  pretty  just  indication  of  their  powers,  and  a 
moderate  trial  usually  enables  the  same  judgment  to  decide  on  the  dispoaition  to  ezer* 
cise  such  powers.  The  qualities  indicated  by  colour  have  been  already  noticed.  Tbe 
strength  may  be  judged  of  by  the  general  form.  The  spirit,  vigour,  or  metUe,  as  it  ii 
termed,  are  best  ascertained  by  trial.  A  horse  of  vigour  and  true  courage  is  highly  val- 
uod,  and  shows  his  mettle  only  when  it  ia  required  of  him.  He  walks  seeoiely  and  de- 
liberately, and  moves  with  readiness  as  well  alone  as  in  company.  Without  leqimiDg 
the  whip,  he  will  go  from  the  walk  to  the  gallop,  and  as  easily  uom  tbe  gallop  to  the  walk 
again,  champing  the  Mt  and  trotting  ghbly.  He  is  attentive  and  oheerfiiJ ;  Jowes  to  be 
caressed  even  when  on  his  journey.  He  is  easily  managed,  good-temperett  and  quiet 
under  difficulties.  A  hot,  fieiy  horse  is  as  objectionaUe  as  one  of  tine  eouage  is  deai> 
rable ;  he  is  known  by.his  disinclination  to  stand  still,  and  by  his  metUe  bmng  mined  by 
the  slightest  exercise,*  especially  when  in  company.  Such  horses  are  not  safe ;  ihey 
are  impetuous,  difficult  to  manage,  and  are  easily  frightened. 

6710.  A  haekney  should  he  well  formed  behind  to  give  him  strength ;  and  to  piopd  him 
forward,  it  is  even  of  more  consequence  that  he  ^  well  formed  before.  In  this  kind  ol 
horse  the  hind  parts  are,  in  some  measure,  subordinate  to  the  fore,  as  safety,  or  freedom 
from  stumbting,  is  preferable  to  speed.  The  head  in  the  hackney  should  be  amaU*  and 
well  placed  on  a  neck  of  due  length  and  substance  to  make  an  ^*  appui**  for  the  bridle, 
and  that  proper  resistance  to  the  hand  so  pleasant  to  the  feel,  and  so  necessaiy  ibr  ease 
and  safety.  The  shoulders  should  be  oUique,  and  well  furnished  with  mnade,  bat  not 
heavy ;  and  the  withers,  in  particular,  should  be  hifffa,  for  the  comfort  of  the  lUer.  The 
elbows  should  be  turned  rather  out  than  in ;  and  the  legs  should  stand  oat  strai^aad 
by  no  means  fall  under  the  horse,  or  it  betokens  a  stumbler.  The  pasterns  sAmld  bs 
neither  too  oblique,  which  bespeaks  weakness,  nor  too  straight,  which  wean  the  hofss 
out,  and  is  unpleasant  to  the  rider.  The  carcass  should  be  round,  or  the  horse  wi&  be 
weak ;  the  loins  straight,  wide,  and  ribbed  home ;  the  thighs  of  good  substance ;  ssi 
although  the  being  cat-faamroed,  or  having  the  hoeks  turned  inwdtd,  is  defeetxYe  in  hemh 
ty,  it  often  bespeaks  a  good  trotter. 


Msny  who  eoatider  thomMlvet  m  Ridges  u«  in  enor  ratpgcday  tko  metiem  of  tbo  nad  h«nt.  T^ty  «r« 
"  Let  htm  lift  hie  Im  well.  Had  he  will  naver  eoma  dowa.**  Bat  in  propoitiea  w  he  lifts  kae  leys  ««a  «l 
be  the  faroe  with  which  he  BOts  them  dowa  egeia,  the  jer  sad  eimoaiBioii  to  the  rider,  aid  tbe  ImUmiiM  al 
weer  end  tear  of  his  ftet.  ▲  hone  with  freat  **  knee  ectioa"  will  not  alwtjt  he  speedy  s  he  win,  laissg.  u\ 
dem  be  pleaseat  to  ride,  and  not  safer  than  othen.    h  is  a  rale,  conftnned  by  ezperieaee,  that  th«  sslbty  «t  s 

which  he  puts  bti  feet  down  than  on  thst  in  wlueh  he  lifla  tbMi  ^: 


hone  depends  more  on  the  manner  in  

mora  on  the  fool  beinf  plaoed  at  onoe  flat  on  the  rronnd,  or,  perhaps,  the  heel  oomiar  llrat  ia  ccetfaot  wiA«« 
than  on  the  hiahsst  and  most  splendid  aetioo.  When  the  toe  first  touches  the  ground,  it  aaaj  he  mmmiw  s^ 
posed  that  the  aorse  will  oceasionally  topple  over.  An  unexpected  obstaole  will  throw  the  oaatw  sf  r***9 
forward,  and  down  he  will  come.  It  the  toe  dig  into  the  srcmnd  bsftie  the  foot  is  flmly  placed,  ^ 
tls  will  occasion  a  trip  and  s  fall.  To  detect  a  stnmbler,  lodt  at  the  shoes  to  discover  where  is  the  wee 
the  shoes  have  saiiered  a  week's  or  a  fortnight's  riding  without  heia^  aansaally  worn  at  the  toe,  aad  it 
oeiTed  that  the  hoTM  pats  hie  feet  flat  on  the  ground,  the  probability  is  that  he  is  safe,  although  hia  y*tM_ 
Mt  bo  the  loftiest.  ▲  haekney  for  a  gentleman  should  be  in  flne  condition,  aad  his  coat  shewd  ba  kept  a»  i_ 
By  good  groomiag,  food,  aad  exereise,  and  not  by  heat,  elothes»  aad  oordiali. 

6711.  Quick  draught  horses,  or  those  fbr  the  eoaoh,  chariot,  post-chaise,  and  oUmt  tnv^ 
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elling  carriages,  mast  have  fonns  suited  to  the  'several  purptMes  for  which  they  are  in 
tended,  as  requiring  either  strength  or  speed  in  the  greatest  proportion.  To  make  them 
safe,  the  fore-hand  should  rise,  the  back  should  be  straight,  the  step  should  be  short  but 
quick,  which  fatigues  least.  As  they  approach  the  hunter  in  form,  they  are  best  fitted 
for  quick  work,  and  as  they  resemble  the  best  kind  of  agricultural  horses,  which  are 
iarge,  they  are  calcolated  for  heavy  draughts,  as  coached,  6cc.  But  in  sdl  a  portion  of 
blood  gives  oomrage,  durability,  and  condenses  strength  with  less  bulk,  by  which  activ- 
i^  is  gained.  It  is  of  great  consequence  to  a  coach  horse  that  the  neck  and  head  be 
80  formed  as  to  be  enabled  to  remain  wen  to  the  bridle. 

SboT.  XII. CONPITXON  OF  H0B8B8. 

6712.  The  term  condition  of  a  horse,  thoueh  conventionally  well  understood  among 
horsemen,  is  not  easily  defined,  nor  rendered  distinctly  intell^ible  to  others.  It  might 
be  supposed  merely  to  imply  those  appearances  that  denote  ordinary  good  health ;  but 
though  it  includes  this*  it  has  likewise  a  peculiar  technical  signification.  It  means  such 
a  condition  or  state  as  is  most  favourable  towards  performing  the  particular  kind  of 
work  to  which  he  is  to  be  applied ;  this  condition  in  the  cart-horse  implies  a  healthy 
state,  with  a  general  fulness  and  lustiness  of  body  and  muscles  necessary  to  his  draw- 
ing heavy  weights.  In  the  racer  and  hunter,  on  the  contrary,  these  qualities  are  not 
what  are  required  to  be  in  condition,  but  such  a  state  of  body  as  fits  them  for  ac- 
celerated and  long-continued  motion,  dependant  upon  great  condensation  of  muscular 
fibre  with  the  smallest  bulk,  which  is  promoted  by  the  absorption  of  all  fatty  matter, 
favourable  to  the  lightness  and  free  action  of  the  lungs.  The  horse^eater  who  has, 
by  means  of  warmth,  grooming,  and  change  of  diet,  produced  a  shining  coat  and  gener- 
al good  health,  may  produce  a  horse  apparently  in  as  '*  high  a  condition,''  yet  upon  trial 
he  may  be  found  defective  in  those  qualities  that  would  be  <*  in  condition  for  the  field  or 
road." 

6713.  A  hone  i$  »aid  to  be  out  ofeonditum  when  his  health  it  dsimoffed,  or  it,  in  other  nepecta,  not  fit  foi 
hit  necuUar  work,  and  he  it  to  be  Diwifht  into  ooadition  bj  veterinary  akiU,  of  bjr  a  eertain  tratning  to  be  given 
by  toe  experienced  groom.  To  effect  this  with  raoe-horaee  or  hontert  ii  an  affiui  of  gnnt  delicacy,  requiring 
much  practical  knowledge,  bat  to  Mng  and  keep  carriage  and  eaddle  lionea  in  oaBofttMta  ie  more  within  the 
experience  of  an  ordinary  ^proom.  To  promote  this  object  efiectnally,  it  is  luefal  to  noeetes  as  lonch  knowledge 
at  can  be  ae<)nired  respecting  the  physiolo|ry  of  the  animal  in  nneral,  the  nature  or  variona  kiade  of  food,  and 
the  tcience  of  aatrition,  the  best  construction  of  stables,  and  tne  effect  of  exercise,  deanliaess,  dressing,  and 
aood  management  generally ;  in  short,  of  every  drennistanee  that  may  affect  his  improvemenlLor  deteriomtioa. 
jNor  are  theoreticaTaad  scientific  views  to  be  despised,  because,  although  they  oanaot  stand  instead  of  expaoi- 
enee,  they  may  confirm  or  correct  the  notions  of  tlioee  who  have  to  depend  upon  psactioo  alone,  which,  although 
often  the  right  result  of  experiment,  it  lometimes  mere  empiricism  ;  and  it  »  to  the  additioa  of  true  sdenoe  to 
the  art  of  managing  hones  that  many  modem  improvements  are  owing.  * 

SkOT.  XIII.—- PUBGAUnOKS  IN  TBAVBLLINO. 

6714.  Before  «elfti^r  oitf  on  ajowney  on  Aar«eiaeib,  it  is  oroper  that  the  horse  is  in  good  condition,  and  to  sfie 
dut  all  the  appointments  are  in  proper  order.  The  bridlf  should  not  be  new,  but  one  that  the  horse  is  accu»' 
toraed  to.  It  should  be  a  double-curbed  one.  The  snaflk  can  be  ridden  with  certainty ;  but  the  snaffle  cannot 
do  the  work  of  the  curb  in  staying  a  horse,  in  earing  him  from  the  ground  under  stumbling  or  ihtigue,  or 
throwing  him  on  his  haunches,  or  tightening  his  mouth.  It  is  of  still  more  consequence  that  the  saddle  be  one 
that  the  horse  has  worn  before,  and  that  fiu  bim  thoroughly.  The  girths  should  be  made  of  the  best  materials, 
to  prevent  aocideats ;  and  if  the  saddle  be  liable  to  come  forward,  howerer  objectionable  the  appearance,  a 
crupper  had  better  be  used.  Some  days  before  a  Journey  is  attemjited,  if  the  shoes  are  not  in  orter,  shoe  the 
horse ;  but  by  no  means  let  it  be  done  as  you  set  off*,  otherwise,  baring  proceeded  ou  your  journey  a  few  miles, 
you  find  that  one  foot  is  pricked,  and  lameness  ensues ;  or,  if  this  be  not  the  case,  one  or  more  sloes  pinch,  or 
do  not  settle  to  the  feet,  all  of  which  cannot  be  so  well  altered  as  by  your  own  smith. 

6715.  It  is  alwojft  be$t  to  begin  a  Journey  by  thmrt  ttageg^  which  accustoms  the  horse  to  continued  exertion. 
The  distance  a  hone  can  perform  with  ease  depends  greatl^  upon  circumstances.  Light-carcassed  horns,  very 
Touag  onee,  and  such  as  are  low  in  fiesh,  require  often  baiting,  particuUr\f  in  hot  weather ;  hones  in  full  con- 
dition, and  such  as  are  from  seven  to  ten  or  twelve  yean  old,  are  better  when  ridden  a  stage  of  fifteen  or  twenty 
mUet,  with  a  proportionate  length  of  bcuting  time  afterward,  than  when  baited  often  with  short  stoppages.  The 
state  of  the  weather  should  also  be  omsidered ;  when  it  is  very  hot,  the  stages  should  be  shorter.  As  fhtigue 
wedtens  the  stomach,  it  is  best  to  ride  the  hone  gently  the  last  two  or  three  miles.  If  a  handful  of  grass  can 
be  got  by  the  roadside,  it  will  wonderfully  rsfnsh  the  horse  withoot  delaying  much.  In  hot  weather  let  the 
horse  have  a  gulp  or  two  of  water  in  passing  a  clean  pond,  but  not  more.  A  little  cold  water,  even  when  the 
none  is  hot,  is  very  refreshing  to  him,  and  may  be  given  with  safety,  although  a  large  quantity  at  that  time 
would  be  diingenms.  None  should  be  given  him  till  a  few  minutes  after  he  is  pullsd  up,  and  has  recovered  Ms 
wind ;  nor  should  he  have  much  while  he  is  getting  cooL  Cold  water  is  apt  to  mroduee  colic  or  cramp  in  the 
bowels,  for  which  the  beet  preventive  is  to  keep  in  exercise  hy  a  quick  or  a  ^entie  trot.  Should  cramp  in  the 
bowels  take  place,  the  best  remedy  is  four  ounces  of  sweet  spirit  of  nitre,  given  in  a  pint  of  warm  milk,  with 
about  a  teapspoonfnl  of  ground  ginger,  mustard,  or  pepper.  On  going  up  a  hill,  walk  tne  hone,  and  walk  youi^ 
self  if  passible,  which  relieres  him,  and  take  csie  that  no  stones  get  into  his  feet.  On  bringing  the  horsa  into 
an  inn  aiker  a  Journey,  after  the  saddle  is  taken  off  let  the  penpiratioa  be  removed  with  a  sweat  knife,  and 
then,  with  a  rug  thrown  over  him.  let  him  be  walked  till  he  it  coot  When  dry,  let  him  be  put  into  the  stabli, 
and  have  some  good  fresh  hay,  which  may  be  sprinkled  with  water ;  if  very  thinty,  he  may  have  a  little  wa- 
ter:  he  is  then  to  be  dreesed,  rubbed,  loot*pioked,  sad  foot-washed,  by  sponging,  but  not  by  riding  into  tho 
water ;  proceed  then  to  feed  }am  with  com  and  bMUs.  It  it  to  be  obeenred  Uiat  a  hone's  digestion  doea  act 
begin  after  a  bait  in  less  than  an  hour,  and  continues  tbrae ;  if  the  baits  are  at  too  short  intervals,  they  fail  of 
their  object.  If  a  horse  seems  disposed  to  lie  down  after  fatigue,  encourage  it.  At  night  foot-etopping  is  use» 
ftti,  and  litter,  with  plenty  of  water  with  his  food.  If  very  much  fatigued,  perhue  a  maah  will  be  neeessary. 
Some  recommend  that  befors  a  horn  sets  out  on  a  long  journey,  ho  should  be  a  little  aceuatosMd  to  irregularity 
in  feeding.  If  a  shoe  should  get  loose  on  the  road,  proceed  cautiously  to  the  nearest  smith.  A  fast  pace  wifi 
throw  the  ehoe  and  break  the  foot.  Should  the  shoe  be  hanging  off,  or  twisted  acroes  the  foot,  puU  it  away 
entinly,  and  remove  any  loose  nails  that  might  run  into  the  loot.  A  saadal  haa  been  invanted  to  p«t  on  die 
AOMe*b  foot  ia  ease  of  such  an  acviilsBt:  it  is  fhHoMd  on  fay  stnps  and  bueUoA. 


1124  8TABLC8  AND  MANAGEMENT  OF  HOR888. 

Sect.  XIV. — bidino. 

6716.  The  art  of  riding  is  best  taught  in  schools  for  the  purpose ;  bat  a  lecapitulatior 
of  the  principal  points  to  be  attended  to  may  not  be  oselees. 

Th«  beat  form  of  nddle  for  gmenl  riding  is  one  ia  which  the  OAtle  it  not  eo  hiyb.  as  the  miUtazy,  nara 
low  M  the  netng  nddle.  The  pommel  should  be  no  mora  nieed  than  ia  neeeasnry  to  keep  the  vluila  earn' 
nletely  free  from  the  withers.  The  stirraps  should  be  sabatantial,  not  oBJy  to  prsTent  breekut^,  bat  nSao  tksl 
bj  their  weight  they  nay  All  to  the  foot  when  accidentaUy  slipped  away,  wfaidi  is  of  moKe  coBaaqveaee  tku 
at  first  aight  may  appear.  If  they  are  of  the  spring  kind,  it  is  also  desirable ;  but  it  ia  atill  moire  ao,  that  xke 
spring  leather  shoiua  be  Qsed,  which  prevents  the  danger  arising  from  hotses  catching:  the  leather  in  the  ps^ 
Jections  of  doors,  gates,  Ac 

0717.  To  aioioil  pnpei^,  stand  rather  before  the  stirmp  than  behind  it ;  then  with  year  left  hard  take  As 
bridle  short,  and  the  mane  together ;  help  yonrself  into  the  stirmp  with  yeor  right,  ao  that,  in  nsoaztfii^,  vuar 
toe  doea  not  tAoch  the  hoiae*    Yonr  foot  being  in  the  atirnip,  raiae  Toniaelf,  till  yon  lace  the  aide  of  the  bant, 
and  look  directly  acroaa  the  aaddle ;  then  with  yoor  rirht  hand  lay  hold  of  the  hinder  part  of  the  aaddk,  aad, 
with  yonr  left,  lift  yourself  into  it.    When  moanted,  Ist  yonr  position  in  the  saddle  be  aqoara,  aad  the  se^ 
chase  of  yonr  bridle  snch  as  not  to  pull  your  shoulders ;  and  let  jroiir  body  have  such  an  eren  poMera  ma  itytt 
held  a  rein  in  each  hand.    In  holding  the  bridle,  grasp  the  reins  with  yonr  hand,  which  ahonld  be  heU  per- 
pendioularly,  with  the  reina  paased,  the  lower  within  the  hand,  and  the  upper  between  the  fbie  aad  aen  fi» 
gen.    The  reins  are  thee  brought  over  the  fore-finger,  and  llnnly  held  by  the  thumb.     It  ie  often  dueetod  Is 
place  the  little  finger  between  the  lower  reina ;  the  practice  of  this  may  be  optional  with  Che  rida,  aad  ia  a 
vary  fine  hand  is  desirable.    The  bridle  should  be  held  at  snch  a  length  as  to  enable  toq,  if  year  faoiw  rtem- 
Ues,  to  raise  his  head,  and  support  it  with  voor  arms,  and  by  throwing  your  body  backward  at  the  aue  baa, 
you  frequently  mav  aave  a  horse  that  would  otherwise  &11. 

6716.  A  fTuufiu  ami  frvftr  teat  on  horseback  is  greatly  dependant  on  a  right  diapoaittaBk  of  the  kp«d 
thighs,  which  should  haa|f  down  neaiiv  straight,  easily,  and  without  force  or  conatraint,  all  which  is  <iiiisall 
abmit  from  above,  by  placing  the  body  flat  and  evenlv  on  the  saddle,  and  opening  the  kne«K,  wbereiby  the  » 
will  come  lower  on  the  aaddle.  The  tbighs  should  be  applied  to  the  saddle  and  to  the  aideo  of  the  best  if 
their  inner  aurftces,  to  aa  to  bring  in  the  kneea  and  toea ;  and  although  the  line  nay  be  prafiezly  farafcM  iy 
aorae  little  irrogularitiea,  yet  the  foot,  the  knee,  the  hip,  and  the  ahoulder  ahonld  .deviate  bat  little  fiaa  a  p» 
pendioalar  line.  The  ball  of  ^e  foot  ahould  reat  within  the  atirrup,  and  should  be  even  with  the  hed,  way 
dightly  elevated  above  it.  Avoid  any  atiffheas  in  the  legs,  thighs,  or  body ;  all  ahoaM  be  lax,  bet  ia  aaartt 
able  to  embrace  the  horae,  either  for  aupport  or  as  aids  to  him.  The  loins,  particvlailT,  ahonld  be  lax  ad 
pliable,  aa  a  ooachman'a  on  a  box,  and  for  ue  same  reasons ;  for,  by  sitting  thus  looeely,  the  loogh  awoaas  ef 
botii  are  broken.  To  depend  upon  the  embrace  of  the  knees  for  support  is  to  loae  the  benefit  of  a  trae  equyout 
of  the  body,  and  is  rather  to  stick  on  a  hoiae  than  to  ait  on  one. 

fi719.  When  yea  are  troMed  with  a  horae  that  i»  vte«w«,  which  atopa  abort,  or  by  riaing  or  kiduag  cadear- 
onra  to  throw  yon  off,  you  meat  not  bend  your  body  forward,  as  is  commonly  practised  in  each  caasa ;  bteaaaa 
that  motion  throws  the  breech  baekwsid,  and  movea  yon  ftom  your  fork,  or  twista  and  casta  yoa  eat  of  yonr 
aeat ;  but  the  right  way  to  keep  your  aeat,  or  to  recover  it  when  lost,  is  to  advance  the  lower  put  of  year 
body,  and  to  bend  back  yonr  shonlders  and  upper  part.  The  rising  of  the  hone  doea  not  alliMt  the  rida*a  aaet; 
he  18  chiefly  to  guard  againat  the  laah  of  the  animal's  hind  legs,  which  is  beat  done  by  indining  the  body  badk- 
wanL  But  the  naual  method  of  fixing  the  knees  in  all  caaea  of  danger  only  aervea,  in  great  ahocks,  to  aamat 
the  violence  of  the  folL  To  aave  vouxself  frovn  being  hurt  in  theae  caaes,  you  moat  yield  a  little  to  tiie  hoaai^ 
motion ;  bv  which  maana  yon  will  recover  your  aeat  if  displaoed,  or  keep  it  at  such  times  aa  weekl 
kas  akilful  horseman. 

0790.  Jf  ymir  hone  grcme  wunJy,  take  the  nine  sepanUelv,  one  in  each  hand,  pat  voor  arma  A 
hold  him  abort,  but  do  not  puU  hard  with  your  anna  low ;  for,  by  lowering  hia  head,  he  MS  the  liberty  to  threw 


out  hia  heels ;  but  if  you  raiae  hia  head  as  high  aa  you  eaa,  thia  will  prevent  him  from  riaing  behaad.  Is  iti 
naaonable  to  imagine,  that  if  a  horae  ia  forced  towarda  a  carriage  which  he  has  ataited  at,lfea  will  thiak  he  ia 
obliged  to  attack  or  mn  against  it  T  Can  it  be  iMgined  that  the  rider's  spurring  him  on,  with  Ua  face  dt- 
rectiy  to  it,  he  should  understand  as  a  sign  to  pus  it  ?  These  ntional  queries  are  subauttad  to  the  aaTioaa 
consideration  of  such  as  an  fond  of  always  obbgtng  their  horses  to  touch  those  objects  at  whidi  they  are  or 
affect  to  be  frightened.    Indifferent  horsemen,  Lawrence  observes,  should  never  ventura  on  honeback  viibsat 

Sun.    Thoee  who  refiect  upon  the  predicament  of  being  placed  between  a  deep  ditch  aad  a  carriage  at  wb^ 
eir  horae  shies,  will  see  the  necessity  of  this  precaution. 

07SI.  Prsvtoiisly  to  wunaUing,  every  one  will  find  his  account  in  examining  the  state  of  both  hone  aad  far* 
aitura  with  hia  own  eyea  and  handa ;  for  however  good  and  careful  his  groom  majr  generally  be,  it  is  a  w 
that  too  mach  ought  not  to  be  expected  from  the  head  of  him  who  laboun  with  hia  handa.  Wrairtn.  aQ  i 
aeduloualy  avoid  trouble,  particularlv  in  nice  mattore.  For  example,  see  that  your  curb  is  right ;  that ; 
leins  are  not  twiated ;  that  your  giztba,  over  the  other,  atill  bear  exactly  alike ;  bat,  above  all,  that  year  aa 
liea  exactly  level  upon  the  horae'a  back. 

07iS.  On  getting  off  the  horee,  hold  the  bridle  and  mane  in  the  same  manner  as  when  yi>a  mowawd ;  hoy 
the  pommel  of  the  aaadle  with  your  right  hand ;  to  reise  yourself,  bring  your  right  leg  over  Uie  hocserstek, 
let  your  right  hand  hold  the  hind  part  of  the  saddle,  and  stand  a  moment  on  yonr  stirrup,  joat  aa  whea  v«a 


mounted.    But  beware  that,  in  dismounting,  you  bend  not  your  right  knee,  lest  the  hone  uuMsld  be 
by  the  spur. 

Mules  and  Asset. 

6723.  MuUs  are  a  breed  between  the  horse  and  the  aas ;  but  the  race  is  incapable  of 
reproduction.  Mules  are  highly  esteemed  in  the  south  of  Europe  as  beasts  of  bordei, 
but  in  this  country  they  are  only  occasionally  used  for  draught.  They  are  nibre  hardj 
in  constitution,  more  muscular  in  proportion  to  their  weight,  and  more  patient  than  hor- 
ses. They  are  also  less  subject  to  disease,  and  longer  lived,  being  commonly  able  to 
work  during  full  thirty,  or  eyen  forty  years.  They  are  fed  at  less  expense,  and  wheb 
in  the  hands  of  humane  masters,  it  Is  said  that  their  character  for  restiffhess  is  najiat 
They  answer  well  for  hard  and  rough  roads,  being  very  sure-footed.  They  hare  bees 
long  introduced  into  Ireland,  but  in  England  there  is  a  prejudice  against  rearing  tkem. 
In  Spain,  where  great  attention  is  paid  to  the  breed  of  mules,  they  are  used  to  dnw 
carriages  and  for  riding,  and  there  is  a  royal  stud  of  asses  for  breeding  them  at  Reyno- 
sa  in  the  Asturias.  It  is  thought  by  some  persons  that  their  employment  might  be  use- 
fully extended  in  this  country. 

6724.  The  domestic  ass  is  comparatively  of  recent  adoption  in  Europe.  It  appears  that 
they  were  scarce  in  England  in  the  time  of  Queen  Elizabeth.  Little  or  no  attention  baa 
been  paid  to  the  common  and  inferior  breed  here.    They  are  several  others  of  difiofeat 
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qualities,  aa  the  Arabian  raoe»  chiefly  uaed  for  the  saddle ;  and  a  fine  sort  is  reared  in 
the  Isle  of  Gozo  in  the  Mediterranean,  dec.  Asses  are  little  employed,  except  by  the 
poorest  people  ,and  are  then  chiefly  supported  by  the  pickings  of  lanes  and  by-ways,  and 
yet  they  carry  heavy  loads,  and  might  be  rendered  very  useful  in  many  ways.  Their 
employment  for  riding  and  drawing  small  vehicles  is  well  Icnown. 


BOOK  XXV. 

DAIRY,  AND  THE  MANAGEMENT  OP  DOMESTIC  ANIMALS. 

CHAPTER  I. 

THB  MAZVAOEMENT  OF  COWS. 

6725.  It  can  scarcely  be  necessary  to  point  out  the  advantages  to  many  private  fami- 
lies in  the  country  of  keeping  a  few  cows,  particularly  where  the*  distance  from  a  town 
is  considerable,  and  the  facilities  for  obtaining  milk  few.  Besides  the  gratification  of 
having  cream  unadulterated,  butter  churned  fresh  for  breakfast,  syllabubs,  and  other 
preparations,  the  possession  of  a  supply  of  the  most  nutritious  food  for  the  younger 
members  of  a  family  is  of  great  value. 

In  the  following  observations  we  propose  confining  ourselves  to  directions  for  keeping 
cows  for  the  domestic  dairy,  and  for  making  butter  and  cheese ;  but  we  do  not  inten? 
to  go  into  all  the  details  necessary  for  a  dairy  farm,  where  the  manufacture  of  thos. 
articles  is  carried  on  with  a  view  to  profit. 

6726.  Cow»  may  always  he  purehasid  at  the  markets  and  fairs  in  the  vicinity  of  large 
towns,  the  price  varying  from  £7  to  £20. 

Certain  charactera  or  mark*  of  a  good  cow  have  been  given  by  writers  on  cattle  ;  such 
as  wide  horns,  a  thin  head  and  neck,  large  dewlaps,  full  breast,  broad  back,  large,  deep 
belly,  the  udder  capacious,  but  not  too  fleshy,  the  milk-veins  prominent,  and  the  bag 
tending  far  behind,  teats  long  and  large,  buttocks  broad  and  fleshy,  tail  long  and  pliable, 
legs  proportioned  to  the  size  of  the  carcass,  and  the  joints  short,  d&c.  But  these  de- 
scriptive indications  will  be  of  little  or  no  use  to  a  person  inexperienced  in  the  purchase 
of  cows ;  and,  as  much  imposition  is  frequently  practised  in  markets,  it  would  be  advi- 
sable to  have  the  selection  made  through  the  medium  of  a  person  skilled  in  this  matter* 
in  whom  confidence  can  be  placed.  Some  recommend,  as  the  most  certain  way  of  know- 
ing how  long  a  cow  may  be  presumed  to  continue  in  milk,  to  purchase  one  which  has  a 
calf  a  fortnight  old  ;  the  calf  may  be  disposed  of  immediately,  as  the  feeding  it  up  to  a 
state  fit  for  the  butcher  will  scarcely  compensate  for  the  loss  of  the  milk. 

6727.  Itis  oj  importance  to  select  cowt  of  a  proper  breed,  as  there  is  a  great  diflTerence 
in  their  qualities  as  to  afifording  quantity  as  well  as  richness  of  milk ;  some  are  also  of 
a  quiet  and  docile  temper,  and  others  more  or  less  wild  and  unmanageable.  It  is  observ- 
ed, as  a  general  rule,  that  the  cows  of  the  short-horned  or  hornless  breed  afford  milk  of 
the  best  quality,  while  they  are  less  dangerous  to  the  milkers  than  the  long  homed. 
The  cows  that  afford  the  greatest  quantity  of  milk  are  the  large  breeds  of  Lancashire, 
Yorkshire,  and  Staffordshire ;  but  they  require  much  food,  and  would  starve  on  land 
where  a  smaller  kind,  as  the  Scotch  or  Welch  cows,  would  find  an  ample  supply.  The 
Suffolk  duns  and  the  Ayrshire  cows,  both  small  breeds,  unite  in  a  useful  degree  quantity 
and  quality  of  milk ;  and  the  Devonshire  and  Welch  thrive  under  ordinary  keep,  and 
stand  the  winter  season  well.  But  the  Alderney  cow  is  superior  to  every  other  for  the 
richness  of  its  milk  and  butter,  thoush  the  quantity  is  small ;  it  will  yield  only  two 
gallons  of  milk  a  day,  while  the  Suffolk  dun  will  give  more  than  double  that  quantity. 
The  Alderney  is  small  and  gentle,  but  looks  always  poor ;  they  are  now  dear,  and  are 
found  only  in  private  establishments. 

Where  the  best  milk  is  the  only  or  principal  object  in  a  private  family,  the  Alderney 
breed  is  preferable ;  but  where  butter  is  a  great  consideration,  those  breeds  are  to  be 
chosen  which  are  known  to  afford  good  milk  and  cream  iq  the  largest  quantity. 

6728.  The  various  modes  of  feeding  cotes  are  technically  divided  into  grazing,  or  feeding 
on  grass  in  the  fields ;  soUing,  or  giving  them  green  food  cut  and  taken  into  the  house ; 
and  stall-feeding,  which  is  confined  chiefly  to  hay,  together  with  succulent  roots,  either 
in  a  raw  state  or  steamed. 

6729.  Of  these  the  most  perfect  is  certainly  grazing  on  pasture  land,  where  the  cows  can 
range  at  liberty  amid  abundant  pasturage ;  but  this,  if  many  cows  are  kept,  requires 
fields  of  considerable  magnitude,  and  that  suitable  land  can  be  had  contiguous  to  the 
mansion.  Although  much  has  been  said  respecting  the  good  qualities  of  certain  roots 
and  artificial  grasses,  yet  experience  has  shown  that  no  food  is  comparable  to  that  of 
good  natural  pasture  for  milch  cows ;  for  not  only  does  it  yield  a  greater  quantity  of 
milk,  but  the  flavour  of  grass  butter  may  always  be  distinguished,  by  its  superior  rich* 
ness  and  delicacy*  from  that  which  has  been  made  from  milk  produced  by  feeding  in  the 
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booae-;  its  quality,  howeTer,  may  be  uyariooaly  aflfeeCed  bj  the  reeent  appBoatiQB  of 
manure  to  the  land.    Cows,  thoogh  qaiet  in  their  atalle  dnrio^  the  whiter,  yet  erincc  a 
strong  degree  of  restless  anxiety  to  be  at  liberty  when  the  spnn^  season  aydTanees ;  mM 
when  iMStare  land  is  abundant,  they  should  be  tamed  out  during  the  day  as  early  at 
possible  in  the  spring,  and  bronght  in  at  flight  to  be  fed  npon  sonnd  meadow  hay,  ootii 
the  weather  becomes  warm,  and  the  grass  affords  a  fall  bite.    Some  even  allow  then 
to  lie  out  during  the  whole  night,  from  the  month  of  May  until  aboat  the  end  of  Oetoterj 
but  then  they  ought  to  have  a  shed  to  take  shelter  in,  and  to  shield  themaelTes  froa 
the  heat  of  the  sun  in  the  middle  of  the  day.    It  is  the  costom  in  Scotland,  and  maaj 
parts  of  Ireland,  to  tether  the  cattle  upon  the  grass  lands,  which  is  rendered  neeessan. 
in  general,  by  the  want  of  enclosures.    This,  in  some  instances,  is  better  than  aafkr^i^ 
them  to  wander  over  the  ground,  as  only  part  of  the  grass  is  eaten  np  at  a  time,  wkde 
the  rest  has  time  to  grow.    Whether  a  professed  dairy  seirant  bd  abaolotely  neoesaij 
will  depend  upon  the  number  of  cows  and  the  nature  of  the  establishment,  and  vlietiieT 
butter  and  cheese  are  to  be  made,  &c. 

6730.  In  casta  uiherc^  grazing  land  eannol  heprocured,  and  yet  the  advantage  of  ieepiag 
a  cow  or  two  may  be  ilesired,  this  may  be  effected,  in  many  situations,  by  kequg  them 
in  doors  in  a  cow-house ;  although  it  cannot  be  expected  that  they  will  thrive  ^tc  so 
well,  nor  yield  such  millc,  as  when  they  have  the  opportunity  of  collecting  their  fiood  ia 
the  open  fields.  It  is  well  known,  however,  that  in  many  parts  of  the  (^mtinent,  pir- 
ticularly  in  Switzerland  and  the  whole  of  Flanders,  as  weU  as  in  the  Tieinity  of  Laodoi, 
cows  are  kept  in  this  manner  all  the  year.  There  are,  indeed,  many  advocates  lor  tiia 
mode  of  feeding  cattle,  called  sCkU-f ceding,  as  preferable  on  the  score  of  economy.  Ii  ii 
argued  that  cattle  injure  the  grass  by  treading,  staling,  dunging,  and  lying  down  qpot 
it ;  and  also  that  many  grasses  go  to  seed,  and  are  wasted  from  not  being  cut  in  tine; 
whereas  the  manure  being  collected  in  the  stable  can  be  emi^oyed  more  advantageous- 
ly, and  that  the  cattle  are  not  so  much  annoyed  in  the  house  by  flies,  and  do  not  isjnre 
the  fences.  It  is  likewise  shown  that  the  same  quantity  of  land  cultivated  for  suU^eed- 
ing  will  support  a  great  many  more  cattle  than  as  pasture  land.  Stall-feeding  is  asdi 
practised  in  Sussex,  and  Lord  Egremont  used  to  have  his  milch  cows  tied  up  daring  the 
greater  part  of  the  year ;  he  maintained  that  one  third  of  the  food  was  saved,  that  the 
cows  were  fed  with  a  fourth  part  of  the  usual  trouble,  that  more  dung  was  made,  and 
that  there  was  no  spoiling  the  ground. 

6731.  A  small  piece  of  land,  even  perhaps  little  more  than  half  an  acre,  may  be  made 
to  produce  grass  sufficient,  when  cut  and  brought  into  the  house,  to  keep  a  oow  nearfy 
the  whole  year ;  whereas  it  would  be  quite  impossible  for  her  to  derive  her  whole  food 
from  the  same  quantity  of  land  were  she  suffered  to  tread  over  it.  Indeed,  it  would  not 
be  judicious  management  even  to  suffler  the  cows  to  range  over  the  grass  after  the  hay 
had  been  taken  from  it,  on  account  of  the  injury  it  would  occasion  by  lieadrng ;  it  would 
be  much  better  to  close  the  field  at  this  time,  and  allow  it  to  revive  with  the  ^d  of  a 
little  manure  and  fresh  grass  seeds.  Notwithstanding  these  facts,  this  pfracUce  is  not 
much  followed  in  England,  though  enough  has  been  done  to  show  its  practicahiUty  if 
found  desirable.    The  trouble  attending  it  appears  to  be  a  considerable  t^jeclion. 

Construction  of  the  Cow-house, 

6732.  Homed  cattle  are  much  hardier  than  horses,  and  much  less  liable  to  disease; 
they  will  endure  a  greater  degree  of  cold  in  winter,  and  of  heat  in  summer,  and  th^ 
require  less  delicacy  of  management  in  their  lodging.  No  horse  could  be  k^  ta  ho 
stall  for  months  without  exercise  in  the  open  air  and  yet  retain  his  health  ;  but  mildi 
cows  are  kept  in  the  neighbourhood  of  London  standing  in  the  same  stadl  for  a  year  ox  two 
with  scarcely  ever  being  taken  out ;  and  in  Germany,  from  the  severity  of  the  dimale, 
and  the  poorness  of  the  pastures  in  many  places,  the  cows  are  stall-fed  the  greater  pail 
of  the  year.  It  does  not  follow  from  this,  however,  that  cows  are  not  benefited  bjbeiig 
frequently  in  the  open  air.  In  many  parts  of  England,  from  the  usual  mildness  of  ike 
winters,  the  cows,  instead  of  being  tied  up,  are  allowed  to  run  at  large  in  a  yard  vhai 
has  a  cow-house  attached  to  it  for  them  to  shelter  in ;  and  when  this  is  the  managemeoL 
the  construction  of  the  cow-house  is  usually  little  attended  to.  Indeed,  in  many  pans 
of  this  island,  the  cow-house  is  kept  in  a  dirty  condition ;  and  we  would  do  well  to  take 
a  lesson  from  our  neighbours  in  Holland,  and  in  some  parts  of  France,  where  the  co** 
houses,  even  of  the  common  fanners,  are  kept  in  a  very  superior  degree  of  cleanliness 
and  are  well  lighted  and  ventilated.  In  some  of  our  large  establishments  for  supfJ^ 
milk,  and  in  those  of  many  wealthy  individuals,  great  improvements  have  been  made  a 
this  part  of  domestic  economy,  the  leading  principles  of  which  we  propose  here  to  sttte. 

6733.  On  common  farms,  cows  are  not  usually  kept  in  separate  staJls  in  the  cow-hoose, 
except  in  cases  of  sickness,  or  when  they  are  near  calving ;  but  although  it  requiies  t 
little  more  room,  senejate  stalls  are  preferable ;  the  divisions  need  not  be  long  nor  high 
The  floor  of  the  staB^,  or  of  the  standing  room,  ought  to  be  perfectly  level,  since  it  has 
been  iband  that  a  s^ope  is  apt  to  occasion  abortion.  One  of  the  principal  difllereBcei 
between  the  house  for  homed  cattle  and  those  for  horses  consists  in  the  guttrr  «,  i^Jig 
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898,  owing  to  the  more  fluid  nature  of  the  dang  of 
tbe  former,  which  makes  it  necessary  to  have  a 
passage,  c  <2,  for  sorting  them  with  food  between 
the  manger  and  the  wall.  This  gutter  for  the  dung 
should  be  about  eight  or  nine  feet  from  the  manger, 
and  generally  one  foot  broad,  and  three  or  foar 
inches  deep ;  it  is  better  to  be  flat  than  curved  at 
Uie  bottom,  becanse,  in  the  latter  case,  the  cattle 
are  apt  to  slip  in  crossing  it.  The  dung  is  cleaned 
out  every  day  by  a  scraper,  and  there  should  be  a 
space  of  three  feet  between  the  gutter  and  the  wall. 
In  some  establishments  the  bottom  of  this  gutter 
has  been  laid  with  oak  planks  bored  full  of  hoIc{«, 
or  cast  iron  grates,  to  allow  the  fluid  dung  to  pass 
into  a  drain  beneath  \  and  if  a  broom  be  now  and 
then  passed  over  this  bottom,  together  with  some  small  supply  of  water  at  one  end  of 
the  gutter,  the  cow-house  may  be  perfectly  sweet  and  clean ;  or,  if  the  aperture  into  the 
drain  do  not  extend  the  whole  way,  there  might  be  gratings  at  certain  places,  or  round 
openings  with  coTers.    The  dung  may  be  passed  into  the  manure  tank. 

6734.  The  manger  is  a  trough  of  boands,  stone,  or  iron ;  and  it  should  be  so  placed 
that  the  upper  edge  may  be  from  a  foot  to  eighteen  inches  from  the  ground,  or  about 
the  height  of  the  cow's  knees ;  and  it  may  be  eighteen  inches  broad,  and  a  foot  deep. 
In  order  that  it  may.  hold  the  various  kinds  of  food  conveniently,  it  may  be  divided  into 
three  parts ;  one  for  dry  food,  another  for  moist  food,  and  the  third  for  water.  Some 
have  also  a  kind  of  rack  for  hay  or  grass. 

6735.  Litter  in  the  stalls  is  not  univerBally  used ;  but  it  is  better  for  the  cows  to  have 
straw  to  lie  down  upon  than  the  bare  paving,  or  even  boards.  The  cows  are  fastened  by 
a  halter  or  chain,  passing  through  a  ring  in  front  of  the  manger,  and  loaded.  Cow- 
houses in  England  are  generaJly  kept  almost  quite  dark ;  but  this  is  unfavourable  to 
cleanliness,  the  want  of  whidi  is  detected  by  light.  When  windows  are  used,  they 
should  be  provided  with  outside  shutters  luflTer  boarded,  to  keep  off  the  intensity  of  light, 
and  yet  allow  of  ventilation,  too  much  light  being  found  to  distuih  the  repose  of  cattle, 
and  to  encourage  flies.  Some  space  should  be  appropriated  for  the  store  of  dry  food. 
In  Holland  and  the  Netherkuids,  and  likewise  in  some  of  the  first  dairies  in  France  and 
Germany,  cows  are  combed  and  brushed  like  horses ;  and  this  is  beginning  to  be  prac- 
tised in  gentlemen's  dairies  in  England. 

6T86.  In  general,  c)^eanlineas  is  not  only  agreeable  to  the  sight,  but  it  is  very  beneficial 
to  the  health  of  all  animals ;  on  this  account  it  is  best  to  have  the  inside  of  a  cow-house 
whitewashed,  if  not  plastered.  Ventilation  should  be  provided  for,  which  is  best  done 
in  the  roof,  or  it  may  be  managed  by  tubes  in  the  walls,  in  the  same  manner  as  was 
recommened  in  stables  for  horses,  should  there  be  any  rooms  over  the  cow-house.  It 
is  not  only  necessary  that  a  cow-house  should  be  comfortably  warm  and  very  airy,  but 
more  especially  that  it  should  be  dry ;  for  although  a  certain  degree  of  warmth  is  healtli- 
ful,  yet  cows,  if  kept  dry,  are  not  very  susceptible  of  cold ;  and  fresh  air  should  nevei 
be  excluded. 

6737.  The  ciilf-hmM€  should  be  separate  fVom  the  cow-house,  placed  so  near  as  not  to 
be  inconvenient  in  carrying  tbe  milk,  and  yet  not  so  placed  that  the  cow  cannot  hear  or 
see  the  calf,  as  that  would  disquiet  her,  and  prevent  her  feeding.  The  calf-house  may 
be  fitted  np  like  the  cow-house,  only  on  a  reduced  scale.  Great  cleanliness  is  particu- 
larly important. 

6738.  A  feeding-shed  for  cattle  is  a  useful  appendage,  where  the  cows  can  be  in  the 
open  air  oocasiomilly,  or  while  the  oow-house  is  cleaning :  it  may  have  a  rack  or  manger 
for  food.  A  room,  for  steaming  food  for  cattle»  and  for  washing  potatoes  and  other  roots, 
is  likewise  found  convenient. 

6739.  The  sorts  of  food  to  he  poen  to  cows  that  are  kept  in  houses,  with  little  or  no 
access  to  fields,  must  depend,  m  a  great  degree,  upon  what  is  to  be  procured  in  the  lo- 
cality ;  but  it  may  be  well  to  point  out  the  usual  kinds.  Cut  grasses,  natural  or  artifi- 
cial, such  as  lacern,  clover,  and  vetches,  being  generally  plentiflil  in  the  neighbourhood 
of  large  towns,  are  frequently  sold  in  bundles,  and  should  be  given,  if  possible,  fresh  cut, 
and  before  they  have  had  time  to  wither.  Hay  has  been  sufficiently  described  when 
treating  of  horses,  and  forms  great  part  of  the  food  of  cows,  particularly  in  the  winter :  it 
should  be  of  the  best  quality.    Straw  is  likewise  used,  of  which  oat-straw  is  the  best. 

Fresh  grains  from  breweries,  public  or  private,  can  generally  be  procured  in  all  towns, 
■  and  are  much  used  in  some  places,  as  in  milk  establishments ;  but  though  they  oocasion 
a  great  flow  of  milk,  it  is  of  a  poor  kind.  The  grains  should,  if  possible,  be  fetched  three 
times  a  weelc,  that  the  cows  may  have  them  perfectly  sweet,  for  they  will  refuse  this 
food  as  soon  as  it  acquires  an  ill  taste.  In  the  neighbourhood  of  London,  where  the 
cow-keepers  make  great  use  of  grain,  it  is  the  practice  to  put  it  into  pits,  in  which  they 
tread  it  down  and  cover  it  close,  hy  which  it  wiU  keep  fresh  for  a  month  or  two.    It  mni' 
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likewiie  be  packed  Teiy  ckMe  in  casks,  wbidi  sbonld  haye  holes  in  the  bottom  to  diaii 
off  the  moisture ;  for  this  porpose  sugar  casks,  which  may  be  poxchased  very  <3ieap  a 
the  grocer8\  answer  yeiy  well. 

Those  who  have  gudens  of  any  extent  usually  have  some  spare  yegetables  for  the 
cows,  from  which  the  rotten  leaves  should  be  caiefolly  separated.  Roots  of  aB  kinds, 
as  carrots,  parsnips,  mangel-wurzel,  and  potatoes,  are  excellent  food  lor  cows.  Turvipi 
are  likewise  much  used,  but  they  impart  a  disagreeable  ilaTOur  to  the  milk  nod  butter; 
the  Swedish  less  than  the  others.  It  has  been  asserted  that  this  unpleasant  flaroiir 
may  be  corrected  by  mixing  a  small  quantity  of  saltpetre  with  the  milk ;  bat  this  hat 
scarcely  any  effect.  Linseed,  pea,  and  oat  meal,  mixed  with  other  food,  improve^be 
quality  of  the  milk ;  and  mashes  of  bran  and  poUard  have  the  same  effect. 

6740.  It  is  not  a  general  mraeiice  mlh  um  to  ffrepare  food  for  anoe  hj  cookery^  yet  h  is  vefi 
known  that  most  Tegetable  substances  have  their  nutritive  properties  devdoped  and 
improved  by  some  kind  of  culinary  preparation.  Some  trials  have  been  made  in  bodtsg 
and  steaming  roots,  and  it  is  thought  with  advantage.  Bran,  which  contains  bat  littfe 
aliment,  is  improved  by  steeping  it  in  water,  and  {Slowing  it  to  ferment :  in  Pnnia  if 
is  the  practice  to  prepare  winter  food  for  their  cattle,  by  making  cabbages  and  beets  into 
a  kind  of  sour-crout. 

6741.  The  grasses,  when  they  can  be  procured,  form  the  best  summer  feeding  m 
doors,  or,  as  it  is  termed,  toiling ;  and  hay  and  carrots  constitute  the  most  saliteins 
and  beat  fodder  for  winter.  Succulent  vegetables  of  all  kinds  contribute  mo^  nntriant 
to  cows,  and  increase  the  quantity  of  their  milk ;  and  milch  cows  may  be  maiotaioed 
through  the  winter  in  milking  condition  by  giving  them  some  of  these  with  soond  when 
or  oat  straw,  with,  or  even  without,  hay. 

6742.  In  beginning  cattle  with  green  food  in  the  house,  after  they  have  been  used  to 
dry,  it  must  be  given  at  first  sparingly,  lest  they  should  eat  more  than  is  proper ;  tboi, 
tares,  lucem,  and  dover,  which  cattle  relish  extremely,  would,  if  eaten  too  greedily, 
ferment  in  the  stomach,  engendering  air  and  causing  disease.    If  they  have  more  tfaso 

hey  can  eat,  they  will  blow  upon  it,  and  afterward  reject  it ;  and  it  is  proper  to  reoMife 
it  from  them  before  they  are  quite  satiated.  Straw  or  hay  should  be  given  as  fodder, 
to  correct  the  laxative  effect  of  the  grasses  and  raw  roots ;  and,  in  general,  it  is  proper 
to  vary  the  food  of  cattle  somewhat,  to  cause  them  to  relish  it. 

6743.  To  keep  cows  in  the  beet  condition  for  milk,  they  should  have  hay  of  the  first  qual- 
ity in  the  winter  season,  and  this  in  an  unhmited  degree,  that  they  may  always  feed  tifl 
they  are  perfectly  satisfied ;  and,  when  the  weather  permits,  they  should  have  access  to 
meadow  land,  where  they  may  feed  on  such  green  vegetables  as  are  preseat  which 
will  give  their  milk  and  butter  a  greater  degree  of  richness :  if  they  are  always  kept  in 
doors,  and  foddered  with  straw,  their  milk  cannot  be  expected  to  be  so  good.  Comnaon 
salt  is  much  relished  by  cows,  and,  when  added  in  moderate  quantities  to  their  food^  is 
said  to  improve  their  milk,  and  likewise  their  general  health. 

6744.  It  is  very  essential  that  milch  cows  should  be  kept  always  in  good  oon^lion ; 
as,  when  they  are  ever  suffered  to  become  very  lean,  particulaiiy  in  the  winter  aeasoD, 
it  is  impossible  that  they  can  be  brought  to  dSbrd  a  large  quanti^  of  mUk,  except  by 
getting  them  into  perfect  condition  in  the  summer  months. 

6745.  The  times  for  feeding  should  be  as  soon  as  possible  after  daylight  in  the  moraia^ 
at  noon,  and  a  little  before  sunset,  leaving  sufficient  time  for  the  animab  to  lie  down  and 
ruminate. 

6746.  The  water  given  to  cows  should  be  of  the  purest  kind ;  and,  if  taken  from  a  cold 
spring,  should  be  warmed  till  it  is  of  the  temperature  of  the  air  in  sammer.  Sqom 
reconmiend  stirring  a  handful  of  meal  in  each  draught  occasionally. 

Having  describe  the  general  principles  of  feeding  and  managing  cows,  it  may  be 
proper  to  state  what  has  been  found  to  be  a  judicious  daily  routine  in  the  cow-1 


6747.  Th»  itdlf  huimeu  of  tk§  cow-Am(M  fhoQld  oommenoe  at  fiw  in  tbe  moraing',  hj  reawrny  tlw 
litter,  eUaninff  oat  th*  maiifsr,  and  patting  into  it  tba  food  to  be  ffiv*n  flnt,  whetlwr  gtmm  mized  wuh  a  faak 
hay,  or  any  other ;  the  door  ehoald  now  be  shot,  and  the  cowi  left  for  an  hour  to  eat  tiiair  meal  sadiacoiW- 
At  six  the  milking  may  take  place,  taking  oare  to  follow  the  directions  to  be  afterward  given.  After  Iha  « 
finiehed,  the  eowe  may  be  turned  ont  into  the  yard,  or  wherever  iher  can  take  exercise,  and  hmvm  aec«M  e 
plenty  of  good  water :  and  in  the  mean  time  tbe  cow-honae  can  be  cleaned  oat  thoitwgbljr,  and  the  mma^ 
tcalded.  At  nine  o'cjock,  when  the  cowi  are  againpat  into  the  houae,  a  maah  may  Im  giTvl^  oi^metiBf  d 
half  a  bushel  of  grains  to  which  has  been  added  a  samcient  proportion  of  water  at  a  scalding  Yktmt  iftwbich^ 
been  boiled  a  qmxt  of  barley  meal  and  a  pint  of  malt  dast ;  a  table-spoonful  of  salt  may  be  added,  aad  t^ 
whole  suSered  to  O0OI  a  little  below  blood-neat  before  it  is  given.  At  two  o'clock  the  eowa  may  Iukw  a  seual 
feed  of  the  green  food  and  any  other  ve|[etables  with  water,  which  may  have  a  little  meal  ttan«d  ia.  At  fna 
the  second  ndlking  takes  place,  and  at  six  a  mash,  as  before.  At  eight  the  litter  is  made  up  for  the  aifbt,  sri 
the  manger  and  rack,  if  any,  supplied  with  green  food  and  hay. 

The  Mofe-mentioBed  is  the  usoal  sammer  treatment  of  cows  kept  whoOy  in  the  booee  ;  tlM  wiater  ine»> 
ment  only  differs  in  substituting  various  roots  sliced,  raw  or  steamed,iwith  some  hay,  far  the  gi—a  faod.  Ite 
roots  must  be  laid  up  in  store  in  a  cellar  or  some  dry  place  where  frost  cannot  touca  them,  ia  eaficM 
tity  to  last  for  the  season. 

A  modeiate-cixed  cow  will  eonsome  from  80  Ibe.  to  100  lbs.  of  green  food  per  day,  aad  a  boslMl  ef 
day  in  Um  winter.    She  will  eat  a  truss  of  hay  a  week  in  winter,  aad  half  as  mach,  if  oq  the 


6748.  The  cow  goes  between  nine  and  ten  months  loith  young,  and  rarelj  produces  man 
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thaa  oae  culf  at  a  time.  She  should  be  dried  off  at  a  reasonable  distaooe  of  time  before 
the  expected  time  of  gestation  )^  completed.  If  she  be  continued  in  miUc  too  long, 
H  will  injure  her  health  as  well  as  that  of  her  progeny ;  but  this  time  will  depend,  in  a 
great  measure,  upon  her  keep.  In  some  oases  cows  are  ran  ^ry.six  weeks  or  a  month 
before  calviog,  while  in  others,  where  they  are  very  well  kept,  they  may  be  continued 
in  milk,  without  injury,  until  a  fortnight  before  the  time :  when  dry,  they  should  be 
suffered  to  remain  quiet,  and  should  be  well  attended  to.  The  time  when  they  are  near 
calving  may  be  known  by  what  is  termed  springing  at  the  udder,  or  a  collection  of  liquid 
in  the  bag,  which  assumes,  in  some  degree,  the  appearance  of  milk,  and  may  be  drawn 
from  the  teats. 

6749.  When  the  time  of  gestation  draws  imot,  the  cow  should  be  placed  apart  from  other 
cattle  for  a  week  or  two  previons  to  her  calving,  and  where  assistanoe  can  be  had  when 
needed.  Should  this  be  neglected,  the  progress  of  the  birth  should  be  left  as  much  as 
possible  to  nature ;  but  in  difficult  cases  we  refer  the  reader  to  Mr.  Youart's  **  Account 
of  Cattle."  In  ordinary  cases,  he  recommends  that "  a  pint  of  sound  wanned  ale  should 
be  given  in  an  equal  quantity  of  gniel;  warm  gruel  should  be  frequently  administered, 
or,  at  least,  put  within  the  animal's  reach ;  and  access  to  cold  water  should  be  carefully 
prevented."  Parturition  haviog  been  accomplished,  the  cow  should  be  left  quietly  with 
her  calf,  which  she  then  Ucks  and  cleans.  A  warm  mash  and  grael  should  be  put  before 
her,  and  slightly  warmed.  Two  or  three  hours  after,  it  will  1^  prudent  to  give  an  ape- 
rient drink  consisting  of  a  pound  of  Epsom  salts  and  two  drachms  of  ginger ;  the  calf 
should  be  sufibred  to  remain  with  her,  otherwise  fever  and  inflammation  of  the  udder 
may  ensue :  in  case  of  the  teats  being  sore,  they  should  be  fomented  with  warm  water. 
In  general,  things  go  on  regularly ;  Ixit  should  it  be  otherwise,  a  cow-doctor  or  other 
skilful  person  shouM  be  called  in. 

When,  from  neglect,  a  calf  drops  in  the  yard  or  field,  there  is  a  great  hazard  of  its 
perishing,  and  this  may  considerably  endanger  the  life  of  the  cow.  Should  this  happen, 
and  the  mother  take  cold  (which  may  be  known  by  her  shivering  and  refusing  her  food), 
she  ought  immediately  to  be  driven  into  a  warm  place,  together  with  her  calf,  and  fed 
with  sugar  sops  and  ale,  and  with  the  best  and  sweetest  hay,  and  should  not  be  suffered 
to  drink  cold  water.  By  this  treatment  she  will  most  likely  recover  in  a  few  days ;  but, 
should  the  disease  continue,  recourse  must  be  had  to  balls  composed  of  aromatic  cordial 
substances. 


CHAPTER  If. 

XILKINQ  AMD  MANAOEMBNT  OP  MILK. 

6750.  Cows  are  generally  milked  at  stated  intervals,  twice  in  twenty-fours  bourse 
throughout  the  year.  In  some  districts  they  are  milked  three  times ;  but  though  by 
this  more  milk  is  obtained,  it  is  of  poorer  quality.  Milking,  in  some  parts  of  England^ 
is  performed  by  men,  but  it  is  most  usually  the  work  of  women.  The  milker  ought  to 
be  mild,  good  tcmperad,  and  cleanly.  If  the  operation  is  performed  harshly,  it  becomes 
painful  to  the  cow,  which,  in  this  case,  brings  into  action  her  faculty  of  retaining  her  milk ; 
but.  if  gently  performed,  it  seems  rather  to  give  pleasure,  as  appears  from  the  cows 
eoming  to  be  milked,  in  some  countries,  at  the  call  of  (he  mijkers.  Dr.  Anderson  ob- 
serves that  many  instances  have  occurred  in  which  cows  that  would  not  let  down  a  sin- 
gle drop  of  milk  to  one  dairy-maid,  let  it  flow  in  abundance  to  another.  For  the  same 
reason,  when  cows  are  tieUish,  they  should  be  treated  with  the  most  soothing  gentle- 
ness, and  never  with  harshness  or  severity ;  and  when  the  udder  is  hard  and  painful,  it 
should  be  tenderly  fomented  with  lukewarm  water,  and  stroked  gently,  by  which  simple 
expedient  the  cow  will  be  brought  into  good  temper,  and  will  yield  her  milk  without 
restraint.  It  is  of  importance  that  the  whole  of  the  milk  in  the  udder  should  be 
thoroughly  drawn  from  the  cow  when  she  is  milked :  that  portion  of  milk  which  is  left 
seems  to  be  gradually  absorbed  into  the  system,  and  nature  generates  no  more  than  to 
supply  the  want  of  what  has  been  taken  away.  If  this  lessened  quantity  be  not  again 
thoroughly  drawn  off,  it  occasions  a  yet  farther  diminution  of  the  quantity  of  milk  gen- 
erated ;  and  so  on,  from  less  to  less,  till  none  at  all  is  produced.  In  short,  thi»  is  the 
practice  followed  when  it  is  meant  to  allow  a  cow's  milk  to  dry  up  entirelyr  without 
doing  her  any  hurt. 

6751.  If  the  milking  be  not  carefully  performcdy  not  only  will  the  quantity  bo  diminished, 
but  the  quality  will  also  be  inferior ;  the  first  of  the  milk  is  the  poorest,  and  gradually 
becomes  richer,  until  the  last  drainings  of  the  udder,  or  what  is  commonly  termed  the 
••  afterings." 

It  baa  bean  aaoerUtnad  by  Dr.  Anderson  that  the  I'm  of  half  a  pint  of  this  milk  occaaiona  the  kMa  of  u 
onieb  cream  aa  would  be  afforded  by  a  far  greater  quantity  of  the  fint  milking,  beiidea  that  jKwtUm  of  tha 
tiffaam  which  ^aa  the  gveateat  nohnaaa  and  flavour  to  the  batter.  Thia  ha  decided  bj  the  foUowing  azpaii- 
■aanCa :  "  Haviiy  taken  aavarai  larae  taaroapi,  exactly  of  the  aame  aize  and  ahape,  one  of  tbeae  was  filled  at 
the  beginning  of^the  milking,  and  the  othaia  at  regular  intarrala  till  the  laet,  which  was  filled  with  the  drega 
«r  *  aftaringa.'   Thaaa  were  each  weighed,  the  weight  of  aach  evp  being  settled,  ao  aa  to  aaeartain  that  tha 
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^natitf  of  allk  lax  ••elt  waa  pi«eii«ly  Ui»  imbm  ;  mmI  from  a  gvrat  nnalMr  of  triala  fvequeBUy  imnMiUii1,wiit 
naaj  diArtot  ooiwfi  th«  retuli  w»s  tkat :  the  qnaatity  of  creun  obtaioAd  fttim  tha  fint  dnwa.  cue  wtB,« 
every  ea*9t  moeh  tmaUer  than  from  that  winch  wm  last  drawn ;  and  thoM  aflfanlad  ]«•■  or  aaon  aa  taoj  woa 
neanr  the  beginnini^  or  the  end.  The  qnantiVjr  of  ovsam  obtained  tioa  the  Iwt  drawn  €np  fitm  aoaa  com 
•xoeeded  that  firom  the  int  in  the  propovtioa  of  nafeaa  to  one.  la  other  ceaea,  howoTor,  mad  in  parcicahr 
dicaaartaaoea,  the  diayrwation  waa  mot  ao  great  i  bat  in  no  inatance  did  it  &U  ahort  of  the  ratio  of  ugki  tt 
ana.  The  diflTeniioa  io  tae  quality  of  the  cream,  howerer,  obtained  firom  theaa  two  eapa  was  modi  ^ttatar 
than  the  difference  in  the  ouantitr.  In  the  flvat  eap  the  oraan  waa  a  ioogh,  thin  filai,  thinaar,  and  pcxbiyi 
whiter  than  paper:  ia  the  laat,  the  creaai  waa  of  a  thick  oonaiatenoa,  and  of  %  ridmaae  of  eolonr  th«t  no  other 
Uad  of  ereaaa  waa  foaad  to  poaaaaa.    The  diffiireaoe  in  the  quality  of  the  nilk  tkat  remained  after  €^  omb 


waa  aeparated  wa*.  parhapa,  atill  greater.  The  milk  in  the  nrat  cap  was  a  thia  bloish  Uqaid,  like  as  if  a  fwy 
larae  portion  of  water  had  been  mixed  with  otdiaary  milk ;  that  in  the  laat  cap  waa  of  a  thtck  eonsulance  n4 
yellow  colour,  taan  reeembling  crsam  than  milk,  both  in  taate  and  appearance." 

6762.  The  average  quaniiiy  of  milk  which  is  afiorded  by  cows  varies  accordiag  to  tlie 
Ineed,  pastures*  season,  ana  winter  keeping.    In  the  principal  cheese  districts,  laifa 
esws  will  give  m>m  eight  to  twelve  quarts  per  day,  and  some  wiU  give  nearly  twice  tkis 
'  quantity  for  short  periods ;  but  when  .cows  give  an  unusual  quantity  at  one  miO^,  it 

\  is  remarked  that  they  either  go  off  their  milk  much  sooner,  or  else  their  milk  has  ten 

i  richness  in  it  than  that  of  others  which  do  not  give  so  large  a  quantity.     Smaller  breeds 

'  do  not  give  nearly  so  much ;  peri&aps  fixim  two,  three,  six,  eight. 

6753.  It  is  better  to  milk  them  abroad  in  fine  weather  than  to  drive  tbem  home  from 
any  considerable  distance ;  and  it  is  advisable  to  have  some  home  paddock  not  fat  from 
the  house,  wheif  they  can  be  put  under  cover  while  milking ;  at  which  tinoe  it  is  ei|6- 
I  dient  to  lay  before  them  some  favourite  food  which  they  can  relish  with  appetite ;  fir 

they  will  thus  not  only  remain  more  quiet,  but  they  will  also  yield  their  milk  more  naia^. 
I  6754.  When  the  nulk  has  been  drawn,  from  the  ctno,  it  ehoM  be  carried  fonify,  and  vitk 

\  as  little  shaking  as  possible,  to  the  dairy,  where  it  is  strained  through  the  sieve.    It  ii 

then  pot  into  the  coolers,  or  shallow  pans,  which  should  not  exceed  three  or  four  inehes 
in  depth,  and  about  a  gallon  and  a  half  or  two  gallons  in  capacity,  where  it  is  left  for  the 
cream  to  rise  to  the  surface,  which  it  does  within  a  few  houn,  according  to  the  tem- 
perature of  the  air.  Those  who  are  particularly  nice,  either  in  the  consumption  of  the 
raw  cream,  or  in  making  the  very  best  butter,  skim  the  milk,  perhaps  within  six  or  eight 
hours ;  but  when  intended  for  ordinary  butter,  it  is  generally  left  at  least  twelve  boms, 
and  in  cold  weather  twenty-four,  or  even  thiity-six  hours,  according  to  the  weather,  and 
then  it  is  sometimes  skimmed  a  second  time.  It  is  requisite  that  the  milk-pans  them- 
selves should  be  nearly  of  the  temperature  of  the  milk  when  that  is  put  into  them,  and 
therefore,  in  wiuter,  they  should  be  scalded  with  hot  water,  or  placed  before  a  fire  pre- 
viously to  their  receiving  the  milk,  as  the  cream  will  rise  if  this  be  suddenly  cbUled. 

Milk,  which  is  put  into  a  bucket  or  other  proper  vessel,  and  carried  to  a  considerable 
distance,  so  as  to  be  much  agitated,  and  in  part  cooled  before  it  can  be  pot  iato  the  milk- 

gans  to  settle  for  cream,  never  throws  up  so  much  or  so  rich  cream  as  if  the  same  milk 
ad  been  put  into  the  milk-pans  directly  after  it  was  milked. 

6755.  In  eeparating  the  cream  from  the  milkf  first  run  an  ivory  or  silTer  bladed  knife 
closely  round  the  sides  of  the  pan,  to  which  the  cream  adheres  firm^,  and  draw  it  to  one 
side ;  lift  it  off  with  the  skimming  dish,  which  is  generally  pierced  with  aniatt  boles,  aa 
act  which  requires  some  dexterity,  both  to  avoid  leaving  any  creaming  behind  and  to 
prevent  any  portion  of  the  milk  being  mixed  with  it.  The  cream  ia  put  into  the  cream- 
bowl  to  be  carried  to  the  cream-barrel  In  large  dairies,  the  milk  coolers  have  soiae- 
times  an  aperture  in  the  bottom,  stopped  by  a  peg,  which  is  taken  out  when  the  cream 
has  completely  risen,  allowing  the  milk  to  pass  through,  leaving  the  cream  at  the  bot- 
tom, and  this  is  then  drawn  op  in  the  same  manner. 

With  respect  to  the  thick  milk  from  which  the  cream  is  taken,  or  Umpercd  mdk^  as  it 
is  called  in  some  parts  of  the  country,  it  is  usually  employed  in  England  for  feeding  pigs, 
though  in  Scotland  and  Wales  it  is  thought  no  bad  food  for  human  beings ;  and  it  k, 
without  doubt,  particularly  wholeeome 


CHAPTER  III. 

OONSTRUCTION  OP   THE   DAIRY-HOUSE. 

6756.  Where  one  cow  only  is  kept,  a  separato  dairy-bouse  can  acaicely  he  ~rr^^-nmi 
or  it  may  be  on  a  very  smaU  scale ;  but  where  several  cows  are  kept,  and  butter  « 
cheese  is  to  be  made,  this  becomes  essential,  and  we  proceed  to  point  out  the  iiriBC»> 
pies  on  which  it  ought  to  be  constructed.  .  ^ 

6767.  The  epot  where  ii  ekouU  be  placed  must  depend  much  on  "oopv^nience  and  tba 
nature  of  the  locality,  but  it  should  not  be  too  far  from  the  bouse,  qer  too  Hfear  the  cov- 
yard. 

6758.  The  temperature  of  the  dairy  should  be  as  equal  as  possible  at  all  times  of  the 
year;  that  is  to  say,  as  cool  as  possible  in  summer,  and  sufficiehtly  warm  in  winler 
The  building  should  be  so  placed,  if  possible,  as  to  be  defended  from  the  eua'a  lavai 
Jhich  may  be  sometimes  efibcted  by  trees ;  and  the  construction  of  the  buildtiM'  ^mU 
Sl'SS^i*'  prevent,  as  much  as  possible,  the  changes  in  the  temperature  of  t^  ezicr 
nai  atmosphere  finom  affecting  that  of  the  interior.  *» "«  luw  ezicr 
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«7M^.  Tft^tM/Ztnuybeofanyeonveiiieot  mtteriaL  Seme  have  been  made  of  brick, 
built  double,  or  hollow  in  the  interior ;  and  such  walls  are,  upon  the  whole,  the  beat  for 
preventing  the  passage  of  heat  throog h  them ;  but  this  eonatniotion  may  be  limited  to 
Che  chamber  apprepriated  to  keepiag  the  milk. 

6760.  Tki  roe/h^a  most  usually  been  made  of  very  thick  thatch,  either  of  straw,  reeds, 
•or  fern,  these  beini^  bad  conductors  of  heat ;  a  tiled  roof  is  either  too  hot  in  summer  oc 
too  cold  in  winter;  but  thatch  is  subject  to  early  deeayj  besides  harbouring  vennin. 
Large,  strong  slates  are  to  be  preliarred,  as  being  more  impervious  to  the  weather,  and 
more  durable,  and  they  require  few  rafters.  A  lath  and  plaster  ceiling  below  the  slates, 
either  ptein  or  covered,  will  be  aeeessavy  for  warmth. 

6761.  TheJloor9  of  ordinary  dairies  are  uaaaUy  paved  with  brick  or  tiles  ;  but  neither 
of  these  can  be  recom(|aeaded ;  for  they  are  never  so  level,  nor  the  joints  so  close,  bul 
that  the  spilled  milk  will  lodge  there,  creating  an  unpleasant  odour.  Brick  and  tile  also 
absorb  much  wet,  and,  beiag  Unog  in  drying,  cause  a  chill  in  winter  that  gives  rise  to 
dampness  and  mouldiBess ;  large,  smooth  slabs  of  paving-stone  are  much  better.  Late* 
iy,  slate  has  been  satisfactorily  introduced  for  this  purpose ;  it  is  sawed  into  plates  three 
feet  square  and  half  an  inch  thick,  at  U.  per  foot  superficial,  7^4.  per  |  thick,  and  lOd. . 
for  1  inch  thick,  by  North  and  Co.,  al  the  London  Docks.  The  slates  are  laid  in  a  bed  ol 
mortar,  or,  what  is  better,  having  a  layer  of  concrete  four  inches  thick  under  the  mortar. 
This  slate  has  been  found  to  be  even  stranger  than  stoi^e.  The  floor  should  have  a  fall 
to  a  trap  drain  in  the  comer.  It  appears  from  experiments  of  the  Bishop  of  Llandaff,  that 
slate  absorbs  only  ji^  part  of  its  weight,  whereas  tile  absorbs  Jjth ;  and  the  slate,  when 
exposed  to  a  temperature  of  60S  was  dry  in  a  quarter  of  an  hour,  while  the  tile  had  not 
lost  all  its  moisture  in  six  days.  For  an  ornamented  dairy,  tiles  to  imitate  mosaic  may 
he  employed. 

6763.  Tki  siies  of  the  inUrior  shouM  be  plastered  or  stoeeoed ;  but  if  they  are  lined 
for  three  feet  above  the  shelves  with  ghtsed  Dutch  or  white  tiles,  it  will  have  an  agree* 
able  effect. 

6763.  Tkf.  vnndamt  should  be  double,  but  made  to  open,  with  lattices  covered  with 
wire  gauze,  to  prevent  Uie  entry  of  flies,  and  with  double  shutters  of  wood,  to  guard 
more  perfectly  against  severe  cold  in  winter. 

6764.  ThA  Mkebaeg  may  be  of  iag^stone,  marble,  wood  covered  with  lead,  or  slate.  The 
tatter  appears  to  be  the  best  material.  The  proper  thickness  for  slate  shelves  is  one 
inch,  which  costs  U.  8d.  per  foot  superficial,  without  fixing,  and  if  polished,  U.  M.  per 
foot.  The  brackets  to  support  them  may  also  be  of  slate  four  inches  deep  and  two 
inches  thick,  fixed  edgeways,  with  one  end  let  into  the  wall ;  or  they  may  be  of  iron.  A 
large  table  in  the  centre  will  be  found  useful. 

6766.  VaiUUuion  will  be  best  obtained  by  means  of  an  aperture  in  the  roof,  through 
which  a  funnel  may  be  carried  from  the  milk-room,  having  a  regulator. 

6766.  A  eomplsu  dairy  ahould  consist  of  several  apartments,  depending  upon  whether 
tutter  only,  or  both  butter  and  cheese,  are  to  be  made.  It  should  have  an  apartment  to 
keep  the  miUc  in  while  it  is  throwing  up  the  cream,  a  room  to  serve  as  a  dairy-scallery, 
and  a  third  for  churning :  cheese  may  be  made,  perhaps,  in  the  last ;  bat  if  there  is 
much  of  it,  or  if  more  convenience  he  desirable,  a  fourth  room  may  be  devoted  to  cheese- 
making. 

6767.  Abundtmci  of  good  waUr  u  satmtial  to  a  dairy:  if  a  well  can  be  had  adjoining^ 
it  will  be  very  desirable ;  if  not,  there  should  be  a  cistern  conveniently  placed,  and  well 
wpplied ;  likewise  proper  drains  should  be  made  for  carrying  ofiTthe  water. 

6768.  A  daifyfor  aprhmUfimiljf  may  be  constructed  acooiding  to  the  phm,;^.  899. 

fiig,  809.  s  is  a  milk-room ,  b  the  dairy-scullery  with 

a  copper  fixed  in  the  corner,  and  a  pump 
communicating  with  a  well,  or  having  a  cis- 
tern for  water ;  tb<)  outer  door  opens  into  a 
covered  ^lace  to  hold  the  vessels  that  are 
drying,  e  is  the  room  for  churning  but- 
ter, uid  also  tor  making  cheese,  having 
its  copper,  cheese-press,  various  veasels, 
shelves,  dec.  These  two  rooms  are  separ- 
ated by  passages  from  the  milk-room,  d,  c, 
which  is  thus  kept  more  cool  and  quiet,  the 
entrance  being  into  one  of  the  passages 
irithout  going  into,  either  of  these  rooms.  Space  may  be  found  in  the  ends  of  these 
sassagea  for  keeping  butter^  which  wUl  be  then  accessible  without  going  into  any  of  the 
ffooma ;  and  a  room  for  keeping  cheese  at  a  distance  from  theb  utter  may  be  placed 
over  that  for  making  it.  Before  and  behind  the  mtlk^room  may  be  verandas  efl!ectually 
to  screen  the  walls  from  the  sun,  as  wdl  as  for  ornament.  The  plan  is  the  only  thing 
necessary  to  be  given  here,  for  the  elevation  may  be  of  various  designs,  according  ta 
Ihe  taste  of  the  arehtteol  or  builder.  Nor  will  it  be  necessary  to  give  plans  for  a  daiiy 
<m  a  amaller  aealf^  or  a  more  extensive  one,  wfaioh  may  roqaire  the  talenta  of  an  aichip 
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tectural  designer.    It  is  sufficient  if  we  point  out  the  prindi^es  upon  which  tfaey  ahcflii 
be  constructed. 

6769.  A  dairy-roo^  is  sometimes  an  eUgandy  amamenUd  apartment,  and  much  taste  bas 
been  employed  in  fitting  them  up,  with  a  fountain  playing  up  in  the  centre,  which  has 
the  effect  of  keeping  the  air  cool.  A  thermometer  should  be  kept  in  the  room,  and  the 
temperature  should  range  from  48®  to  55® ;  if  it  falls  too  low,  the  heat  should  be  raised 
by  some  artificial  means.  When  there  is  much  milk,  its  wanxvth>  aa  just  drawn  from 
the  cows,  will  raise  the  temperature  a  little.  It  bas  been  suggested  by  Mr.  Young 
that  there  should  be  a  trough  passing  through  the  wall  of  the  dairy  of  sufficient  dimen- 
sions to  admit  of  pouring  the  milk  from  the  pails  with  safety,  having  a  hair  sieve  so 
placed  as  that  the  whole  ef  the  milk  may  pass  through  it  before  being  conveyed  to  the 
oooling-pans,  as  by  this  simple  contnvaoce  the  necessity  of  boy^  or  otbera  with  diity 
shoes  entering  the  dairy-house  is  prevented. 

677.0.  The  tUeneUe  of  the  dairy  are  pails  for  milking  into ;  sieves  of  hair  doth  for  pasa* 
ii^  the  milk  through  to  free  it  from  hairs  or  other  impurities,  sometimes  silver  wiie 
doth  is  used  for  this  purpose ;  milk-dishes,  or  coolers  for  holding  the  milk  while  it  is 
ibrowing  up  its  cream ;  a  cream-knife  of  ivoiy  lor  separating,  and  dishes  of  maride,  or 
of  tin,  for  removing  the  cream,  with  holes  in  the  bottom  to  let  the  milk  run  off;  bowI» 
or  barrels  for  holding  it ;  churns  for  making  butter ;  scales,  batter-prints,  and  boards  for 
weighing,  measuring,  and  ornamenting  it ;  tat»s  for  hot  and  cold  water  for  washing  the 
various  vessels,  and  a  portable  rack  for  drying  them  on  in  the  open  air. 

6771.  Milk  coolers  are  the  shallow  vessels  to  put  the  milk  in  after  it  is  drawn  from  the 
cow,  that  the  cream  may  be  thrown  up.  They  are  generally  made  of  wood,  asd  oiaple' 
tree  is  preferred,  from  its  lightness  and  deanliness  of  appearance ;  the  best  milk-paiia 
are  made  of  the  same.  The  only  objection  to  wood  is  the  great  trouble  that  is  required 
to  keep  it  perfectly  clean,  and  it  wears  rough.  Metals  have  been  tried,  as  lead  and  sine ; 
but  these,  the  former  in  particular,  being  poisonous  when  dissolved,  as  they  are  apt  ti> 
be  when  the  milk  becomes  acid,  should  be  banished  from  the  dairy.  It  has  been  said 
that  zinc  will  cause  the  mUk  to  throw  up  more  cream;  but  this  is  an  error.  Tin  plate 
is  safe,  but  rusts  except  it  be  kept  very  dry ;  and  cast  iron,  tinned  inside,  is  heavy,  though' 
durable.  The  brittleness  of  earthen- ware  in  general  is  an  objection ;  and  common  ware 
being  covered  with  a  glaze  in  which  lead  forms  an  ingredient,  is  thought  to  be  improper, 
since  the  mil|£,  when  it  becomes  acid,  may  act  upon  the  lead  in  the  glaze.  Earthen- 
ware coolers,  glazed  with  salt,  were  such  made,  would  be  free  from  this  objection,  as 
also  would  be  porcelain ;  but  the  latter  is  for  too  expensive  for  eonunon  use.  Slate  is 
sometimes  formed  into  coolers,  and  answers  very  w<^  except  that  the  cement  at  the 
angles  is  apt  to  give  way  sometimes. 

6772.  The  most  perfect  cleanliness  is  essential  in  every  operation  of  the  dairy.  AH  the 
vessels  ki  which  milk  is  put,  as  well  as  the  cheese,  must  be  scalded,  serabbed,  rinsed, 
and  dried  every  time  they  a^e  used.  If  any  vessel  is  neglected,  and  tainted  with  aouied 
milk,  it  acts  as  a  lemon  upon  milk  put  into  it,  and  this  is  sometimes  difficult  to  remover 
and  perhaps  may  require  boiling  with  a  little  potash  or  soda,  and  washing  veiy  we& 
afterward  in  hot  water,  that  none  of  the  alkali  may  remain  to  give  a  disagreeable  taste. 
Some  recommend  soap  instead  of  alkali,  as  it  leaves  no  taste  behind.  Dairy-maids 
should  be  extremely  clean  in  their  persons  and  dress,  and  diould  never  enter  the  milk- 
room  with  a  dirty  apron  covered  with  hairs  from  the  oow-house. 

6773.  The  management  of  a  dairy  should  be  conducted  with  the  greatest  regularityj  and 
every  operation  should  be  performed  at  the  proper  time.  It  bias  been  observed  that 
hastening  or  delaying  any  of  these  will  cause  butter  or  cheese  to  be  of  aa  inferior  qual- 
ity, even  from  milk  that,  under  other  drcumstances,  would  have  produced  the  best 


CHAPTER  IV. 

THE   MllUNO   OF   BUTTER. 

6774.  Tlie  chemical  prindples  of  milk  and  butter,  as  weE  as  the  vaneUes  of  each,  have 
been  explained  in  Book  VII.,  Chap.  IV.,  and  to  that  we  refor  the  reader;  we  propose 
now  to  give  the  details  of  the  usual  method  of  makiag^  butter. 

6775:  BuUer  is  made  either  from  the  cream  done  or  from  the  milk  unskimmed.  When 
quantity  rather  than  quality  is  desired,,  the  latter  method  is  practised,  but  the  formei 
farnishes  the  best  butter. 

V  ( 6776.  When  butter  is  to  be  made  from  the  cream  alancr  the  miUc  is  sicimmed  twaor  three 
times  till  it  will  yield  no  more  cream,  and  the  barrel  or  other  deep  vessd  into  whidi  it 
is  put  should  have  a  spigot  with  a  piece  of  close  silver  wire  gauze  over  the  aperture  ob 
the  inside  for  drawing  off,  from  time  to  tune,  any  thin  serous  part  of  the  milk  which 
may  happen  to  be  therer  for,  if  that  be  suffered  to  remain^  it  would  act  upon  the  creaffit 
and  injure  the  quality  oC  the  butter.  It  does  not  appear  to  have  been  determined  exact- 
tf  how  long  the  cream  should  be  kept  before  it  is  churned,  but  fitMn  Uuree  to  six  days  is 
tbe  usud  Ume^  whichr  however,  varies  among  penons  who  make  good  butter,  beiQg  i» 
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t  great  measure,  regulated  by  convenience.  Many  people  imagine  that  no  butter  is  of 
IpcKKl  quality  except  what  is  made  from  fresh  cream ;  but  this  is  an  error,  for  the  forma- 
tion of  butter  only  takes  place  after  the  cream  has  acquired  a  certain  degree  of  acidity, 
and  BO  buttec,  of  even  tolerable  quality,  can  be  obtained  from  cream  that  is  not  more 
than  one  day  old.  The  cream  from  every  milking  should,  however,  be  kept  apart  until 
it  becomes  sour,  and  not  be  mixed  up  with  sweet  oream,  at  least  not  ontU  the  moment 
of  churaing,  for  the  mixture  occasions  a  fermentation,  which,  though  partly  prevented 
by.  the  churning,  is  liable  to  dispose  the  cream  to  become  a  little  putrid.  When,  how- 
ever, the  cows  have  been  fed  on  roots,  the  sooner  the  cream  is  churned  the  better.  The 
test  butter  is  made  from  the  cream  skimmed  off  the  first  time,  and  the  second  skimming 
will  make  an  inferior  butter. 

The  practice  of  putting  the  nilk  of  all  the  cows  into  one  vessel,  there  to  remain  till 
the  whole  milking  be  fuiished  is  injudicious,  not  only  on  account  of  the  bad  effect  of  agi- 
tation and  cooling,  but  because  it  prevents  the  distinguishing  of  the  best  from  the  worst 
cow*s  milk,  and  using  them  separately  where  it  is  desirable. 

6777.  Particular  aUention  should  be  paid  to  the  temperature  in  tokieh  the  mUk  is  kept  uhiU 
tt  is  throwing  up  the  cream.  It  is  found  by  experience  that  if  the  heat  be  too  great,  the 
milk  is  apt  to  coagulate  suddenly,  with  little  separation  of  the  cream,  and  it  becomes  sour 
so  rapidly  as  to  injure,  every  operation ;  while,  on  the  contrary,  when  the  milk  is  kept 
in  a  low  temperature,  the  cream  separates  in  a  very  slow  manner  and  with  difficulty; 
acquiring  a  disagreeable  bitter  taste,  the  butter  being  scarcely  able  to  come  at  all,  and, 
when  obtained,  is  small  in  quantity  and  p6or  in  taste.  If  the  cold  should  ever  become 
too  great  in  the  winter  season,  this  may  be  remedied  by  artificial  means ;  among  the 
simplest  of  which  is  introducing  a  barrel  of  hot  water  closely  bunged  up,  and  placing  it 
on  the  floor  of  the  milk-house,  where  it  cools,  giving  ont  its  heat  very  gradually ;  or  hot 
bricks  may  be  laid  down  for  the  same  purpose ;  a  chafing-dish  with  burning  embers  is 
objectionable,  as  the  air  generated  by  charcoal  is  apt  to  prove  injurious  to  the  milk. 

6778.  When  butter  is  made  from  whole  milk,  the  process,  as  followed  at  Glasgow,  and 
described  by  Mr.  Alton,  is  as  follows :  The  mUk,  as  drawn  from  the  cow,  is  placed  in 
the  coolers  Until  the  cream  has  risen,  and  it  is  emptied,  before  it  has  acquired  any  acid- 
ity, into  a  well-scalded  vat  of  size  sufficient  to  contain  the  whole  of  the  milking,  or, 
perhaps,  of  two  milkings.  The  whole  must  now  sour  before  it  is,  churned ;  in  souring 
it  becomes  thick,  or,  as  it  is  called,  lappered,  which  will  require  a  few  days.  Care 
must  be  taken  not  to  break  the  curd  or  lapper  of  the  soured  milk  before  it  is  put  into 
the  chum. 

^779.  Of  chums  there  are  sevend  kinds.    The  plunge  chum,  a,  fig.  900,  is  that  which 


18  most  commonly  in  use,  and  is  very  ancient.  The  cream  or  milk  being  put  in,  and  the 
top  put  on,  the  churning  is  performed  by  means  of  a  long  handle  passing  through  a  hole 
in  the  top,  and  furnished  at  the  lower  end  with  a  perforated  circle  of  wood,  which  affi- 
tates  the  milk  by  being  moved  up  and  down  by  the  dairy-maid.  This  method  is  the 
most  effective  for  the  purpose,  but  is  very  laborious  in  its  operation.  Mere  agitation  of 
milk  in  a  close  vessel,  a  large  glass  bottle,  for  instance,  continued  for  a  sufficient  time, 
will  produce  butter,  but  not  of  the  best  quality,  if  the  agitation  be  not  given  with  a  de- 
gree of  regularity.  It  requires  some  skill  to  chum  properly  with  the  common  plunge- 
chum  :  a  few  irregular  strokes  have  been  known  to  injure  the  butter.  When  once  be- 
gun, the  churning  must  proceed  regularly.  The  best  time  for  chuming  in  the  summer 
is  early  in  the  morning,  before  the  sun  gets  much  power.  To  obviate  the  difficulty  and 
fatigue  of  working  this  chum,  another  mode  is  sometimes  .employed,  as  shown  in  hfig. 
900 ;  in  this  the  plunge-staff  is  moved  up  and  down  by  a  lever  worked  by  hand,  and,  t^ 
means  of  a  crank,  motion  is  given  to  a  ny-wheel.  In  very  large  dairies  this  method  \s 
extended  by  causing  the  levers  to  be  worked  by  a  horse.  In  the  Lantaghire  chum,  c,  fig. 
•01,  the  barrel  is  uprisht,  and  the  axis,  with  its  beaters  within,  is  tumed  by  a  cord  pass- 
tng  round,  the  two  ends  of  which  are  fixed  to  a  pair  of  levers  or  treddles  worked  bv  the 


TBB   DAIRY.  AITD  DOmSTIC 


feet  of  a  penoa  sUadiiic  upoo  tlieuii  UieoMdioE  being  given  bfSheiiiaIet7|nMa^  fan 
one  and  thea  tb«  gther. 

,6780.  The  cmmo*  iaird-eJaim,  i,  fy.  SOI,  ia  turned  round  by  an  axis  aad  wioA,  to 
irhieb  IB  attaefaed  a  fly-wheel,  the  iMrrel  Ijing  horiwintalI<r ;  on  the  fauide  an  yaim- 
ted  beaten,  and  there  i*  a  aqiiare  aperture  on  the  aide  for  haring  acoeis  ts  pnt  ia  tto 
milk  and  take  ont  the  butter ;  thra  is  eeonrely  closed  b;  an  iroo  faateniiig.  One  adni- 
uge  of  the  banel-t^nnt  ia,  that  it  reqairea  no  akin  to  work  it. 

e.fig.  Ml,  iaa  eonBtnictioQ  of  tbe  biTrel-chum  b^irhicfait  can  be  worked  by  Ibe  m- 
tion  of  aleTer  iiutead  of  a  winch,  a  crank  conaected  with  the  )eTer  giving  the  rouioij 
motion.  Scver^  other  contrivancea  for  chaming  have  been  invented,  bnt  the  above  m^ 
aufficlently  serve  a*  examines.  We  may  observe  that  an  objection  to  the  hanel-diiuB 
ifl  the  difficulty  ofeleainng  the  inside,  from  the  snuUness  of  the  apertnie. 

6781.  Tht  fptratun  of  chanting,  whether  it  he  cream  or  whole  milk,  ii  pertained  in 
the  aame  tnanner ;  bat  the  latter,  being  so  much  larger  in  quantity,  the  process  ia  mon 
labortoua,  and  Teqaiiea  more  time.  From  two  to  three  hour^'  chumiog  are  necessary  in 
making  buuer  IrmD  milk,  whereas  an  hour  and  abalf  ia  Bufficient  witbcream.  The  best 
temperature  for  chnming  butter  from  creai|i  lias  been  very  satiBfactorily  determined  by 
a  number  of  experiments  sanctioned  by  the  Highland  Society  of  Scotland,  and  pnbliabei 
in  their  TrBaaacttons.  From  these  experiments  it  is  conclnded  that  the  most  proper 
temperatme  at  which  to  commence  the  operation  ie  from  B0°  to  66",  and  that  at  bo  time 
ought  it  to  exceed  65°  ;  while,  an  the  contrary,  if  at  anytime  Ibe  cream  abould  be  nndei 
50°,  the  labour  will  be  much  increased  without  any  advantage  being  obtained,  and  a  tem- 
perature ofa  higher  rate  than  6S°  will  be  injuriouB  as  well  to  the  quantity  as  qnality  ol 
the  butter.  But  milk  and  cream,  when  cbnrned  together,  require  a  higher  temperatnte, 
which,  it  is  generally  thought,  must  be  equal  to  70°  or  75°  before  bntter  can  tw  obtain- 
ed, and  the  common  practice  is  for  one  person  to  pour  in  a  small  quantity  of  vaim 
water  gradually  while  another  ie  churning.  A  thermometer  here,  it  is  evident,  woald 
be  very  useful,  but  the  only  one  the  dairy-maid  knows  ii  her  Angere,  and  she  ia  nsn^ 
correct.  It  is  necessary  to  observe  that  ^  chums  should  be  well  washed  o«fi  a«t 
scalded  inunediaCely  after  the  butter  ii  taken  out,  and  that  bnttei^-milk  should  never  be 
suffered  to  remain  in  them.  The  chora  shoald  be  scalded  in  the  inside  with  bet  walor 
beAre  the  cream  is  put  in,  to  prevent  the  btittcr  from  eUnging  to  it.  Should  the  battel 
slick  to  the  chum,  which  it  is  apt  to  do  in  wann  weather,  pour  ha  a  little  ccdd  water  to 
solidify  it. 

67SS.  At  loan  u  Ac  batter  ii  meit  It  mast  be 
into  a  clean  wooden  dish,  the  inside  or  wbl^  ii 
the  bntter  from  adhering  to  it.  The  butter  mm 
that  may  be  lodged  in  the  cavities  of  the  mass, 
the  boiler  into  oold  water,  or  pour  w 
Bhould  never  be  done,  as  it  injur""  " 
be  well  worked  wilh  the  hand,  oi 


separated  fram  the  batter-milk,  and  put 

VUUi  be  welt  rubbed  with  salt,  to  prevent 

St  now  be  pressed,  to  get  ont  all  Uie  mift 

In  this  operation  some  persons  thruw 

.  to  assist  in  separating  the  milk,  bat  Ihi* 

3  materially  the  quality  of  the  butler.    It  shoald  ooly 

r,  what  ia  much  better,  with  a  Sat  wooden  ladle  tn    ' 


g-diBli,  having  a  short  handle.  A  considerable  degree  of  dexterity  as  well  as  streoxth 
is  requisite  in  effecting  completelytheextraction  ofallthe  moisture,  and,  in  some  plaoes, 
it  is  the  practice  to  bmt  the  butter  wilh  two  flat  (Keces  of  board,  but  it  must  not  be  too 
much  kneaded,  or  it  will  become  tough  and  gluey.  A  small  {piantity  of  salt  is  deo^ 
added,  though  eome  prefer  it  entirely  without  salt;  this  is  matter  of  taste. 
6783.  In  the  summer  season,  wbile  the  cows  are  fed  on  grass,  it  is  not 

give  butler  any  factitious  colour;  but  in  the  wioter  and  spring  months  it 

with  dairy  people  to  alter  that  tallowy  appearance  which  is  nalnrat  to  butter  at  these 
seasona  :  this  is  effected  by  means  of  a  little  arnotlo,  which,  after  being  reduced  to  aa 
Ane  a  powder  as  possible,  is  incorporated  with  the  cream  before  it  k  put  into  the  chum. 
In  Devonshire  they  sometimes  make  bulter  from  cloutedoream,  which,  they  tbiJBJ:,giv«s 
.  sunari™  w...     .^-..u wofmakiDgclontBdeream,aoeBoi>kVU  Chap.  HT. 


a  BuparioT  bntter.     For  the  m 
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«784.  BiOUr  is  meJk  »f ,  before  it  is  sent  into  the  house  or  to  table,  in  Tarions  fbme. 
sometimes  into  rolls  or  cylinders  six  or  eight  inches  long,  and  from  an  inch  to  two  inohet 
in  diameter,  or  into  round  pats  stamped  Iqr  butteF>mottlds.  When  butter  is  too  soft  for 
the  latter  purpose,  it  may  be  put  into  snull  wooden  Teasels,  which  may  be  aUowed  tc 
swim  in  a  tub  or  cistern  of  cold  water ;  or,  what  is  better,  they  may  be  set  in  an  Ice- 
house for  an  hour  or  two,  or  the  water  in  which  the  small  floats  are  set  may  be  iced  ■ 
but  on  no  account  should  water  be  allowed  to  touch  the  butter  in  making  it  up.  When 
formed  into  the  desired  shapes,  it  may  be  kept  in  a  cool  place  till  wanted. 

6785.  Tkt  aalimg  and  curing  ofhutUr  hare  been  already  treated  of  in  Book  X-,  Sect. 
IX.,  "*  On  the  Preserration  of  Food." 


CHAPTER  V. 

THB  MAnirO    OP   OHBESt. 

6786.  The  chemical  nature  of  cheese,  and  of  the  ooagulation  of  milk  by  which  it  ii 
formed,  have  been  already  treated  of  in  Book  VII.,  Chap.  IV.,  Sect.  III.,  to  which  we 
refer  the  reader ;  and  we  proceed  to  the  practical  directions  for  making  it. 

6787.  In  the  preparation  of  cheese  several  circumstances  must  be  considered :  such 
as  the  season  of  the  year ;  the  milking,  as  well  as  the  cattle  furnishing  the  milk,  and 
their  feeding ;  the  method  of  preparing  the  rennet  and  colouring ;  the  mode  of  breaking 
the  curd ;  the  management  of  the  cheese  in  the  press;  and  its  treatment  afterward  in 
the  cheese-room.  The  goodness  of  cheese  depends  more  or  less  upon  all  these,  but 
most  of  all,  perhaps,  on  the  mode  of  making;  for,  although  it  is  generafiy  considered 
necessary,  in  order  to  make  the  best  cheese,  to  use  new  milk  that  has  not  been  skim- 
D;cd,  yet  some  of  the  best  cheese  in  Burope,  as  that  of  Parmesan,  is  said  to  be  made 
from  skimmed  milk.  The  processes  in  different 'parts  of  England  likewise  diffbr  soihe- 
what,  and  hence  the  various  kinds  of  our  cheese ;  but  the  general  principles  and  mode 
of  manufacture  are  nearly  as  follows,  being  the  mode  usually  adopted  in  Cheshire,  as  de- 
scribed by  HoUand. 

6788.  The  uUnsiU  reauisiufor  making  eheest  are,  besides 'the  usual  ones  for  holding 
the  milk,  the  cheese-tub,  in  which  the  milk  is  coagulated  and  the  curd  broken;  the 
checae-hnife,  generally  a  thin  spatula  of  wood,  but  sometimes  of  iron,  used  for  the  pur- 
pose of  cutting  or  breaking  down  the  curd  while  in  the  cheese-tub ;  ths  ehaeae'tongSt  or 
ladder^  being  a  wooden  frame  occasionally  placed  on  the  cheese-tub,  when  the  vat  is  set 
on  it  in  order  to  drain  the  whey  from  the  curd ;  the  vat^  a  strong  kind  of  wooden  hoop, 
turned  out  of  solid  elm,  with  a  loose  bottom,  which,  as  well  as  the  sides,  is  perforated 
with  holes  to  allow  the  whey  to  escape  while  the  cheese  is  pressing ;  its  size  must 
depend  upon  that  of  the  cheese  to  be  made ;  the  eheese-dothi  a  piece  of  thin  open  linen, 
in  which  the  cheese  is,  placed  in  the  press ;  the  eheese-preea,  a  power  obtained  by  a 
weight,  screw,  or  lever, 'used  for  forcing  the  whey  out  of  the  curd  while  it  is  in  the 
vat ;  cheese-hoards^  circdar  pieces  of  wood  on  which  the  cheeses  are  put  in  the  cheese* 
room. 

6789.  The  proper  season  of  the  year  for  making  ehuse  is  from  the  beginning  of  May  till 
the  close  of  September ;  or,  in  favourable  seasons,  to  the  beginning  of  October.  Very 
good  cheese,  however,  may  be  made  in  winter,  provided  the  cows  are  well  fed. 

Previously  to  commencing  the  process  of  making  cheese,  besides  the  milk,  two  mate- 
rials must  be  ready  for  use — the  rennet  for  coagulating  the  milk«  and  the  substance  for 
colouring  the  cheese,  if  any  is  to  be  employed. 

6790.  T%e  substance  called  rennet,  general^  used  for  coagulating  or  turning  milk  to  euris 
tnd  whey,  is  made  from  the  stomach  of  a  calf,  preserved  by  means  of  sut.  To  under- 
stand its  operation,  we  may  observe  that  it  is  the  nature  of  the  gastric  juice  secreted 
in  the  stomach  of  all  animals  to  coagulate  the  mOk  taken  into  it,  as  is  well  known  to 
those  accustomed  to  children.  TKe  prepared  stomach  of  ruminating  animals  is  found 
best  for  this  purpose,  and  that  of  a  young  calf  that  has  been  killed  before  the  digestion 
is  perfected  is  generally  preferred  for  rennet.  This  preparation  is  made  in  di^rent 
ways  in  different  districts;  but  the  following  method,  used  in  Gloucestershire,  accord- 
ing to  Mr.  Marshall,  is  one  of  the  best :  "Take  a  calf's  bag,  maw,  or  stomach,  and, 
having  taken  out  the  curd  contained  therein,  wash  it  clean,  and  salt  it  thoroughly,  in- 
side and  out,  leaving  a  white  coat  of  salt  over  every  part  of  it.  Put  it  into  an  earthen 
jar,  or  other  vessel,  and  let  it  stand  three  or  four  days,  in  which  time  it  will  have 
formed  the  salt  and  its  own  natural  juice  into  a  pickle.  Take  it  now  out  of  the  jar, 
hang  it  up  for  two  or  three  days,  and  let  the  pickle  drain  irom  it.  Resalt  it,  plunge  it 
again  in  a  jar;  cover  it  tight  down  with  a  paper  pierced  full  of  holes  by  a  laige  pin, 
and  in  this  state  it  ought  to  remain  twelve  months.  It  may  be  used,  however,  a  few 
days  after  it  has  received  a  second  salting ;  but  it  will  not  be  so  strong  as  if  kept  a 
longer  time." 

6791.  When  wanted  for  use,  the  rennet  so  prepared  is  soaked  in  water,  to  which  some  add 
a  Uttle  lemon  and  cloves,  or  an  infusion  of  sweet-brier  and  dog-rose,  to  do  away  %nj 
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dj^agreetUe  smell,  and  ghre  an  agreeable  flavour.  The  strengttr  of  the  liquid  wil  of 
coaree  be  increased  in  proportion  to  the  length  of  time  the  bag  remains  in  it,  and  there- 
fore the  qnanti^  to  be  ns^  for  taming  the  milk  cannot  be  stated  in  any  exact  portion* 
but  most  be  ascertained  by  practice :  on  an  ayeragOi  we  might  say  that  half  a  pint  of  the 
liquid  will  be  sufficient  to  turn  flfly  gallons  of  miUL 

As  tbe  aeeonat  fav  Mr.  Aiton  of  the  mod*  of  prepariag  the  renaet  hi  Aynhhe  n  eenridanbtf  diflemt,  tfhwmh 
racoeMfvl,  we  fhau  Beeotibe  it  aleo.  He  obearree  that,  **  ao  ftr  fram  waahinr  awmr  the  eaidj  natter  ar  cfcjh 
foand  in  the  atomach  of  the  calf,  it  it  carefaUj  prMaired ;  for  this  chjie  is  Conned  hy  a  mixtore  of  tka  gwtne 
jaice  of  tha  calf  with  its  food,  and,  the  gastnc  joioe  beinf  the  coagolating'  power,  the  ranneC  will  be  ifiismi 
for  retaining  it :  indeed,  pains  are  taken,  befiore  the  calf  is  aiUad,  to  bare  as  mnch  as  poasibJe  bjgira^  ic  milk. 
Accordingly,  in  preparing  the  bag  or  maw,  as  soon  as  it  is  taken  from  tha  careaas  of  tha  calf,  xta  «wB*efits  air 
examined,  and  any  straws  or  indigested  food  that  nay  happen  to  be  there  are  thrown  away,  bat  no  part  of  the 
chjrle  is  saffered  to  be  loet.  Two  handfuls  of  salt,  at  least,  are  pnt  into  tha  bag  and  vpon  ita  ontaids ;  after 
which  it  u  rolled  np  in  salt,  and  hung  near  a  fire  till  it  is  well  dned ;  and  it  is  naderstood  that  it  is  isspraved 
by  hanging  a  year.  When  rennet  is  wanted  for  making  chaese,  the  bsg  with  its  contents  ia  cot  sasall,  and  pot 
into  a  jar  with  a  handful  or  two  of  salt;  andaqoantityeitherof  eoft  water  that  has  been  boOed,  and  oaoM  la 
690,  or  of  new  whey  taken  off  the  cord,  is  pnt  npon  thie  bag  in  the  jar.  The  quantity  of  water  oaed  s 
aooording  to  the  kind  of  calf ;  if  that  has  been  newly  dropped  and  not  fed,  three  Knglish  pints  will  be 
"  it  h ■      ' 


bat  if  it  has  been  fed  foar  or  fire  weeks,  a  conple  of  quarts  may  be  pnt  npon  the  bag  to  ma^  the  sidsr  calf 
farnishing  most  gastric  juioe.  After  the  tnfnsioo  has  remained  in  the  jar  from  two  to  three  daja  ths  bqaad  is 
drawn  off,  and  an  Engliu  jnnt  more  of  water  or  whey  pat  npon  the  bag  in  the  jar ;  and  that,  alter  t*^«>^ii»g  in 
a  mash  one  or  two  days,  is  also  drawn  off*,  and,  with  the  fint  infasion,  strsined  ;  the  whole  is  than  pas  op  in 
bottles  for  ose  as  rsnnet,  and  tha  bag  is  thrown  away  and  not  nsed  for  the  milk.  The  liquid  ssay  be  easfihiTvd 
immediately,  and  will  keep  for  many  months.  A  taUe-epoonfal  of  rennet  so  prepared  will  ba  saffictett  Sv 
thirty  gallons  of  milk ;  bat  its  great  saperiority  over  the  English  is,  that  it  wiu  ooaanlata  the  milk  m  fire  or 
ten  minutes,  whereas  the  latter  requires  from  one  to  three  hoors  to  form  the  curd.  No  haish  taste  is  ooaiaa- 
nicatad  to  the  cheeoe,  if  su£Bcient  care  be  tdien  in  preparing  rennet  in  this  way.** 

6798.  In  a  case  of  emergency^  it  is  said  that  a  decoction  of  the  yeUow  flowers  of  the 
herb  called  "  cheese  rennet,"  or  "  yellow  lady's  bed-straw,"  which  blossoms  in  Jaly  and 
August,  will  answer  instead  of  rennet.  The  stomachs  of  lambs  and  pigs  will  likewise 
coagulate,  but  not  nearly  so  well  as  those  of  the  calf 

6793.  In  HMandf  instead  of  rennet^  they  use  a  small  quantity  of  muriatic  acid  for  turn- 
ing milk ;  and  it  is  said  that  it  is  the  use  of  this  that  gives  to  Dutch  cheese  its  pecoliar 
pungent  llaTour. 

6794.  Colouring  cheese  is,^  with  us,  a  very  general  custom.  Cheese  properly  mano- 
foctured  from  good  milk,  and  at  the  proper  season  of  the  year,  is  always  of  a  yellow 
cast ;  and  hence  the  idea  of  excellence  is  attached  to  what  is  of  that  colour ;  and, 
when  made  for  sale,  it  is  always  more  or  less  coloured  by  artificial  means.  Tonneric, 
marigolds,  and  other  materials  were  formerly  used  for  this  purpose ;  bat  these  have 
given  way  to  Spanish  amotto,  which  is  a  preparation  from  the  red  pulp  that  covers  the 
seeds  of  an  American  tree,  the  amotto-tree  (Bixa  oreUana,  Linn.).  This  pulp  is  mixed 
in  hot  water,  and,  when  allowed  to  subside,  it  is  made  into  balls  and  dried.  The  nsnal 
manner  of  applying  the  amotto  is  to  dip  a  piece  of  the  requisite  weight  in  a  bowl  of 
milk,  and  rub  it  on  a  smooth  stone  until  the  milk  assumes  a  deep  red  (xilour.  This  in- 
fusion,  without  the  sediment,  which  is  separated  by  standing  a  httle,  is  to  be  added  to 
the  milk  of  which  cheese  is  intended  to  be  made,  in  such  quantity  as  will  impart  to  the 
milk  a  bright  orange  colour,  which  wiU  become  the  deeper  in  proportion  to  the  age  of 
the  cheese.    The  addition  of  the  amotto  in  no  way  aflTects  the  taste  or  smelL 

6796.  The  milk  intended  for  making  cheese  should  be  carefully  passed  through  the  sieve 
placed  on  the  ladder  over  the  cheese-tub ;  and,  for  the  very  best  cheese,  that  produced  at 
a  single  milking  is  preferable :  when  it  is  brought  in  warm  firom  the  cow  it  is  easily 
turned  by  the  rennet :  if  the  warm  milk  of  one  milking  be  mixed  with  that  of  an  earlier 
one,  the  whele  will  take  I6nger  time  to  turn. 

6796.  The  degree  of  heat  of  the  milk  most  faoowraJbls  for  tosgidation  by  rennet  is  from  85^ 
to  90®,  the  natural  heat  at  which  it  is  drawn  from  the  cow :  if  it  is  below  85^,  the  milk 
must  be  brought  to  that  degree  by  some  means.  Some  warm  it  over  the  fire,  which  is 
liable  to  bum  or  smoke  it ;  others  immerse  the  lower  part  of  a  vessel  containing  a  portion 
of  it  into  the  copper  of  hot  water,  and  mix  this  with  the  rest  nntil  the  required  tempera- 
ture is  obtained ;  and  another  method  is  to  add  some  boiling  water  to  the  milk,  to  bring 
it  to  the  required  temperature,  which  is  said  to  accelerate  the  coagulation.  If  the  milk 
be  not  warm  enough  when  the  rennet  is  put  into  it,  the  curd  will  be  tender,  the  cheese 
will  never  be  firm,  and  will  bulge  out  at  the  sides ;  and  If  too  hot,  it  Tfill  cause  the  cheese 
to  sweU,  or  **  heave,"  and  become  spongy,  hard,  dry,  and  tasteless,  because  much  of  the 
richness  has  gone  oflTwith  the  whey. 

In  hot  weather  the  milk  in  the  cows*  udders  is  liable  to  become  veiy  nuich  agitated 
and  heated  by  their  running  about ;  and  if  rennet  be  put  to  it  in  that  state,  the  curd, 
instead  of  coming  in  one  or  two  hours,  will  require  three,  four,  or  five  hours,  and  wiB 
be  so  spongy,  tough,  and  imperfect,  as  to  be  scarcely  capable  of  being  confined  in  the 
press  or  vat ;  and,  when  released  from  the  press,  it  will  heave  or  split,  and  be  good  for 
little.  Whenever,  therefore,  the  cows  are  discovered  to  be  in  this  state,  which  ooccn 
not  unfrequently,  during  hot  weather,  where  cows  are  pastured  in  unsheltered  groonda, 
or  where  water  is  not  within  their  reach,  it  will  be  advisable  to  add  some  cold  sprint 
water  to  the  milk  as  soon  as  it  is  brought  into  the  dairy,  until  it  arrives  at  the  mooei 
degree  of  heat.  r    r^ 
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6797.  To  effect  the  eoaguUiion  of  ike  tnilkf  or,  as  ii  is  called,  to  set  the  curd,  the  voSDt 
DOW  in  the  tub  has  the  proper  quantity  of  rennet  and  colouring  added  lo  it.^  The  pro- 
portions of  these  can  only  be  regulated  by  experience  and  practice.  If  there  ia  too 
little  rennet,  the  milk  will  not  turn ;  if  too  much,  the  cheese  will  be  apt  to  heare,  as 
well  as  be  rank  and  strong ;  and  the  same  effect  will  be  produced  if  the  rennet  has 
been  made  with  bad  or  fool  materials.  A  handful  or  two  of  salt,  added  previously  to 
mixing  the  rennet,  will  promote  the  coagulation.  The  proper  quantity  can  only  be  reg- 
ulated by  practice.  After  all  the  materials  are  put  into  the  tub,  the  whole  is  well  stir- 
red together ;  a  wooden  cover  is  put  on  the  tub,  and  over  that  a  woollen  cloth  is 
thrown ;  during  the  process  the  milk  ought  not  to  loose  more  than  five  or  seven  degrees 
of  its  original  heat.  The  usual  time  of  curdline  is  from  an  hour  to  two  hours,  during 
which  time  it  is  to  be  frequently  examined.  If  the  dairy-woman  snpposes  the  milk  to 
have  been  accidentally  put  in  cooler  than  was  intended,  or  that  its  coohiess  is  the  cause 
of  its  not  curdling,  hot  water  or  hot  milk  may  be  poured  into  it,  or  hot  water  in  a  brass 
pan  may  be  partially  immerged  in  it  to  raise  the  temperature.  This  must,  however, 
be  done  before  the  coagulation  coounences,  for  the  forming  of  the  curd  must  not  be 
tampered  with.  If  it  has  been  set  together  too  hot,  the  opposite  means  may  be  resorted 
to ;  but  the»more  general  practice  is  to  suffer  the  process  to  proceed,  hot  as  it  is,  until 
the  first  quantity  of  whey  is  taken  off,  a  part  of  which,  being  set  too  cool,  is  then  re- 
turned into  the  tub  to  cool  the  curd.  Within  an  hour  and  a  half,  as  already  mentioned, 
if  all  goes  on  well,  the  coagulation  will  be  formed — a  point  which  is  determined  by 
gently  pressing  the  surface  with  the  back  of  the  hand,  in  which  test  experience  is  the 
only  guide. 

6798.  When  the  curd  u  sufficiently  firm,  the  usual  practice  is  to  cut  it  across  with  a 
knife  through  to  the  bottom,  making  the  incisions  an  inch  apart,  and  again  crossways 
and  round  the  sides,  slowly  and  gently  in  the  same  manner,  for  the  purpose  of  causing 
the  whey  to  rise  through,  that  the  curd  may  sink  to  the  bottom  with  more  ease.  After 
a  short  time,  having  ti&en  some  of  the  whey  out,  the  cutting  is  repeated  until  the  curd 
is  reduced  to  very  small  pieces.  This  operation  may  require  half  or  three  quarters  of 
an  hour.  The  cheese-tub  is  then  covered  with  a  cloth,  and  is  allowed  to  remain  for 
about  a  quarter  or  half  an  hour  for  the  curd  to  subside ;  but,  previously,  some  break  the 
curd  as  small  as  possible  by  the  hand. 

6799.  To  separate  the  curdfiom  the  whey,  part  of  the  latter  is  taken  off  with  a  skim- 
mer ;  the  bottom  of  the  tub  is  now  set  a  little  a-tilt,  the  curd  is  colledted  to  the  upper 
side  of  it,  and  a  board  is  introduced  of  a  semicircular  form,  and  fitting  loosely  one  half 
of  the  tub's  bottom.  This  board  is  placed  on  the  curd,  and  a  60  lb.  weight  upon  it  to 
press  out  the  whey,  which,  draining  to  the  lower  side  of  the  tilted  tub,  is  ladled  out. 
This  operation  of  placing  the  curd  under  the  weighted  board  is  repeated  several  times, 
until  the  whole  of  the  whey  is  drawn  off,  and  the  mass  of  curd  is  then  turned  upside 
down  to  undergo  the  same  pressure.  The  board  and  weight  beiuff  removed,  the  curd 
is  then  to  be  cut  into  pieces  again,  and  pressed  both  by  the  weight  and  by  hand  as  long 
as  any  whey  appears  to  remain.  Great  attention  is  required  in  conducting  this  part  of 
the  business.  If  the  whey  is  of  a  slightly  ^enish  colour,  it  is  a  proof  that  the  curd  has 
been  properly  foimed ;  but  if  it  be  white,  it  is  equally  certain  that  the  coagulation  has 
been  impierfect,  and  that  the  cheese  will  be  of  a  poor  flavour,  and  that  much  caseous  sub- 
stance has  been  lost  in  the  whey. 

6800.  The  next  process  is  to  transfer  the  curd  lo  the  cheese-vat.  For  this  purpose,  the 
curd  is  divided  into  two  or  three  portions,  according  to  its  size,  and  one  is  put  into  a 
pan  and  broken  extremely  fine ;  and  some  mix  a  handful  of  salt,  more  or  less,  with  it : 
this  portion  is  then  put  into  the  cheese-vat  placed  to  receive  it,  on  a  cheese-ladder  over 
the  cheese-tub,  a  coarse  cloth  having  been  first  placed  over  the  vat ;  the  other  portions 
of  curd  are  treated  in  the  same  manner,  and  added  to  the  last :  this  Inreaking  may  oc- 
cupy, perhaps,  half  an  hour  if  the  cheese  is  large.  The  curd,  in  its  broken  state,  is  now 
heaped  op  above  the  vat  in  a  somewhat  conical  or  roundish  form ;  and,  to  prevent  it 
from  crumbling  down,  two  or  three  women  tum^he  comers  of  the  cheese-cloth  over  it, 
uid  gently  press  the  curd  together  with  their  hands,  until  it  adheres  so  much  that  a 
board  can  be  placed  over  it,  with  a  part  of  the  cloth  between  it  and  the  curd.  The  whole 
is  then  put  under  a  60  lb.  weight,  or  into  a  press ;  and,  at  the  same  time,  if  the  cheese 
is  large,  it  is  the  practice  in  Cheshire,  but  nowhere  else,  to  stick  skewers  into  the  cone 
and  into  the  middle  of  the  curd,  through  holes  in  the  sides  of  the  vat,  to  facilitate  the 
escape  of  the  whey  when  they  are  drawn  out.  These  skewers  are  ftequenUy  shifted 
to  firesh  places ;  and  this  operation  of  breaking,  pressing,  and  skewering  is  repeated  if 
thought  necessary,  the  operation  generally  lasting  about  two  or  three  hours. 

6801.  The  newly-formed  cheese  is  next  taken  out  of  the  vat^  and  put  into  a  vessel  of  warm 
or  hot  whey  for  an  hour,  to  harden  its  skin.  On  taking  it  out  of  the  whey,  and  when  it 
nas  become  oool,  it  is  wiped  with  a  clean,  dry,  fine  cloth,  and  again  put  into  the  vat.  As 
the  upper  surface  of  the  cheese  is  still  above  the  edge  of  the  vat,  this  upper  part  is  bound 
lound  with  a  cheese-fillet,  or  has  a  hoop  put  round  it  over  the  cloth  that  covers  the  whole 
of  the  cheese,  to  preserve  its  shape,  and  the  cheese  is  again  submitted  to  the  press  for 
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LwelTs  or  Ibarleen  hoon,  when  it  1>  well  akewend  w  bafore :  if  the  |Hna  aUnda  mw 
tlie  w«l),  one  balf  onljr  can  be  diewered  at  ■  tin* ;  but  lbi«  occujod*  no  tMonT^deMK 
BB  tbe  ekewera  most  be  /requend;  abifted,  there  beinf  MBeroos  bolee  in  tbe  aides  tf 
the  Ttt.  After  remainiag  in  tbe  prase  for  hair  an  hour,  the  cheece  is  taken  oat  aai 
tamed  in  the  nt  with  another  cheeae-clolh  i  and  io  this  maoBer  it  coDtinoe*  in  tW 
preu  for  fort:^alght  hoara,  being  tamed  aeTeTal  timea,  nod  the  skewan  baviog  bees  lu 
•aide  for  the  lait  iwelTe  honra.  TbeprcHeeM  jnstdeacrtiied  isfor  larsedieeaes;  ifihe 
chee»e  it  wiiaU  or  thin,  it  will  not  require  ao  modi  preaaiiiK  and  aKeweriaf ;  bat,  ia 
obeeee-^nahiiVt  the  perfect  extraction  of  tbe  whej  ii  a  *er7  important  part  af  11m  pm- 
ceae,  for,  if  any  is  left,  it  oecaaiona  lankiiess  and  speadj  Aecaj. 

6803.  7^  etutit-prtMi  ia  of  Tarioua  QOfutraetiona,  bat  shoold  be  so  conUired  thai  iu 
Ibrce  be  proportiODed  to  the  aiwof  the  cbeese.  Its  power  mqr  act  at  a  screw,  alav^. 
w  ft  dead  weicbt :  the  last  is  the  moat  ooaumn,  aa  being  the  Bimpleet.     thjif-  H9> 


leaeots  a  cheese-press  acting  by  a  weight,  consisting  of  a  block  of  tt  .    . 

aciew,  and  fixed  between  uprights  tbal  cause  it  to  press  tore),  which  is  eaaential  to 
proper  pressDre.  Instead  of  a  single  stone,  some  have  a  ixa  raised  in  the  aama  way, 
but  filled  with  loose  stones,  which  has  this  advantage,  that  the  wngfat  maj  be  Tsried  at 
pleBBore.  b,/ir.  SOS,  ia  another  press  in  which  the  weight  israjsed  by nieaiMafacMn- 
ponnd  lever.     Some  use  a  heavy  stone,  raised  and  lowered  by  a  tackle. 

6603.  Jill  neat  procEH  u  tailing  thx  dueie.  For  this  purpose,  ii  GloaoesteiBbire  and 
Chethire,  it  is  talteB  out  of  the  press,  and  placed  nearly  mid-deep  io  tbe  aslting'tnb  1<it 
three  days,  its  upper  surface  bemg  covered  all  over  with  salt;  (it,lDSleadorthiB,BOnkB 
rub  the  sides  and  edges  of  tbe  cheeee  with  finelj-powdered  sdu  The  sal^og  is  tihoa 
performed  after  the  cheese  is  made ;  but  in  Scotland  and  some  other  places  tbe  salt  is 
minutely  mixed  with  the  cord  previous  to  its  being  put  into  the  val.  Both  practices  ap- 
pear to  be  equally  suocassful ;  hut  the  latter  is  least  troublesome,  snd  oceaaioas  less 
waste  of  salt  Although  we  have  mentioned  three  days  for  aaltisg,  this  mnsl  depend 
apOB  the  sise  of  the  cheese,  and  the  time  must  be  varied  by  experianoe.  Toonuiehaali 
is  OBpleuant,  and  with  too  little  tbe  cheese  will  not  keep.  The  cheeses,  after  beii^ 
aalted,  ara  returned  to  tho  vats  without  the  cloths,  and  are  again  pressed.  They  are  then 
to  be  well  wiped,  and  dried  for  about  a  week. 

69U.  Tkt  cluat,  Uing  ut  Uut  conaUled,  u  nou  Io  he  slactd  n  tiu  dkrtt-mm.  Thss 
may  be  a  loft,  and  should  be  airy  and  dry :  it  should  be  fitted  up  with  proper  shelves  lor 
the  cheese ;  or,  if  on  a  small  scale,  a  cheese-rack  may  be  suspended  to  iec«iTe  tkessi 
made  to  hiwer  by  a  rope  and  winoh.  The  cheese  shoold  be  turned  three  tines  a  wedi 
for  soma  time.  If  tbc^  are  liable  to  a.  kind  of  blistering,  oalled  heaTing,  oecasioBedb) 
s  slight  feimentstion,  and  tbe  formation  of  air  in  tbe  interior,  the  latter  may  be  im- 
idiarged  by  pricking  them  pretty  deep  i^  tbe  blistered  jdaoes,  aDd  lamovinf  Ibeaa  fbr  a 
time  into  a  cooler  situation.  A  preventive  is  n  m''  rn  a  irnrinT.  snlil  In  thr  nhn|si  iiiriii 
the  Mmo  of  eluMi  pvudtr,  con^wsed  of  nitre  and  bole  armeDiac:  this  ia  pot  iin  In  fias 
the  salting,  and  sometimes  procee  serviceable ;  but,  if  too  much  be  applied,  it  gives  the 
<dkeese  an  acid  tssta,  and  aotually  increases  tbe  evil  it  was  intended  to  preventi  The 
obeese-room  must  be  kept  of  a  certain  temperature ;  too  great  watmA  will  make  tbe 
oheeses  sweat  and  loss  their  oily  parts,  and  too  much  air,  or  tbe  rays  of  the  bu,  weald 
dry  tbem  too  fast,  and  ra^e  them  crack :  a  medium  temperature  and  ventOatian  is  beat 

6805.  Tht  difftrenct  in  duat,  not  only  ofdiSarenl  countries,  but  of  dijAreot  distiieta 
in  the  same  country,  is  very  remarkable,  and  is  not  yet  well  aoeouDted  for,  Mr  teve 
sufficiently  numerous  and  aconraie  experiments  been  mads  to  detemune  ^  tbb  anwm- 
stances  that  are  moat  Ihvourable  to  its  manutkcture.  It  is  said  that  little  or  no  ii^rosa- 
Meat  has  been  made  of  late  in  the  manufactare  of  cheese. 

UOS.  Tht  wktf  Jornud  in  mairii^  cAmm  is  generally  employed  in  Ei^laad  la  G 
■in  .-J  i. .-. — «  oonduotod  by  leaden  pipes  into  •■  or^ ..---. 
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pig-fttyes,  where  it  is  raised  by  a  pump  when  wanted.  In  some  peaces,  however,  they 
first  set  it  by  to  throw  up  a  sort  of  cream,  from  which  they  make  whey  butter,  which  ia 
much  inferior  to  milk  batter.  Others  pat  the  whey  on  a  smart  fire,  and,  when  neav 
boiling,  mix  it  with  a  quantity  of  buttermilk,  and  these  flutingsy  or  flit  milk^  as  ft  is 
called,  form  curds,  which  are  skimmed  off  so  long  as  they  arise,  and  are  used  as  agree 
ahlfl  food. 


CHAPTER  VI. 


POULTRY. 


6807.  The  termptmUfy  tncludcM  the  common  fowl,  the  turkey,  goose,  duck,  guinea-fowl, 
and  tame  pheasant.  Each  of  these  requires  peculiar  treatment,  which  we  must  describe 
separately.  In  Book  VII.,  Chap.  Y.,  "  On  Food,*'  we  mentioned  the  peculiarities  of 
these  different  birds,  and  to  this  we  refer  the  reader ;  what  remains  to  be  treated  of  is 
the  manner  of  rearing  them. 

6808.  In  stfme  jlaeety  a  pouUry-kcuse  is  bailt  large  enough  to  contain  all  these  animals, 
and  this  is  often  found  an  agreeable  as  well  as  useful  addition  to  a  mansion,  affbrding  an 
opportunity  of  observing  their  habits.  Some  poultry-houses  have  been  fitted  up  on  a 
considerable  scale,  consisting  of  various  compartments,  each  species  of  bird  being  [daced 
in  circumstances  suited  to  its  nature  and  habits ;  and  each  compartment,  besides,  in- 
cluding separate  divisions  for  feeding,  roosting,  incubation,  and  rearing.  Among  the 
most  extensive  of  these,  we  may  refer  to  that  at  Lord  Penrhyn*s,  at  wilminffton,  in 
Cheshire,  which  consists  of  a  hand^me  building  140  feet  in  length,  built  of  bricks  cov- 
ered with  closely-jointed  slate,  pointed  and  sanded.  It  has  an  extensive  court  or  yard, 
with  colonnades,  pavilions,  and  a  pond,  the  whole  being  kept  in  a  state  of  the  most  per- 
fect cleanliness ;  others  have  been  erected  at  Mr.  Wakefield's,  near  Liverpool,  at  Mr. 
England's,  Aberdeen,  ^.  How  much  of  the  excellences  of  these  first  rate  construc- 
tions are  attainable  on  a  smaU  scale  will  depend  upon  the  taste  of  the  owner,  and  other 
circumstances  ;  but  although  a  small  collection  may  be  kept  in  one  place,  yet  the  prin- 
ciple of  separating  each  species  should  not  be  lost  sight  of,  and  it  wiU  be  found  proper 
to  give  them  different  habitations,  according  to  their  several  habits. 

SSCT.  I."COHMON  FOWLS. 

6809.  The  variety  of  this  biid  most  usually  kept,  and  the  most  useful,  upon  the  whole, 
is  the  haim-4oar  finol,  or  common  dnnghill  cock  and  ben,  which  are  of  the  middle  size, 
and  very  hardy.  The  Dorking  fowl,  with  Jaige  bodies,  short  legs,  with  five  claws  on 
each  foot,  furnish  the  largest  and  finest  capons,  and  also  lay  the  largest  eggs.  Game 
fdwU  are  remarkably  delicate  in  their  flesh,  and  their  eggs,  though  the  smaBest,  are  by 
many  preferred.  The  Polish  fowl,  of  a  shining  black,  vrith  crowns  of  white  feathers, 
resemble  the  Dorking  in  their  general  qualities.  The  general  method  of  managing  them 
is  nearly  the  same. 

6810.  The  henrhouee  should  be  on  a  very  dry  soil,  as  nothing  is  so  injurious  to  the 
fowls  as  damp ;  the  place  where  they  are  kept  should  be  properly  drained,  the  house 
paved  with  brick,  and  the  yard  covered  with  some  sound  material,  as  brick  rubbish,  with 
sand  and  gravel,  perhaps  with  a  foundation  of  concrete.  Poultry  are  often  confined  in 
a  dark,  close,  diminutive  hovel,  which  is  ii^jurious  to  their  health ;  on  the  contrary,  they 
should  have  an  aiiy,  well-ventilated  place  constructed  for  them,  with  a  yard  for  exer- 
cise. A  few  hens,  for  laying  only,  are  easily  kept  over  an  out-house,  in  a  convenient 
situation.  Warmth  is  very  essential  to  fowls,  cold  rendering  them  torpid,  retarding  and 
diminishing  their  laying ;  but  too  much  heat  enfeebles  them.  White  hens  are  more 
tender,  and  require  to  be  kept  warmer  than  the  dark  coloured.  It  is  desirable  that  the 
walls  of  the  poultry-house  should,  if  possible,  receive  a  little  heat  from  a  chimney  or 
flue  in  some  part  (mT  the  dwelling,  which  in  some  cases  may  be  effected  with  a  little 
contrivance ;  and  it  ia  not  well  that  the  poultry-house  should  be  too  large  for  the  num- 
ber of  fowls,  as  they  rather  prefisr  being  a  little  crowded  together,  on  account  of  tne 
warmth  they  receive  from  each  other ;  but  ventilation  should  not  be  neglected,  as  bad 
air  generates  disease.  The  walls  are  best  of  brick,  and  may  be  built  hollow,  the  better 
to  confine  the  heat ;  a  window  is  best  to  the  east,  and  another  to  the  west,  with  wired 
lattices,  and  shutters  to  close  in  very  cold  weather.  Roosting-perches  or  rails  should 
be  placed  in  convenient  situations  in  the  poultry-house ;  and  they  should  not  be  round 
nor  smooth,  but  nearly  square,  and  somewhat  rough,  of  a  size  suithble  to  be  grasped  by 
the  clavre  of  the  fowls.  It  is  important  that  every  part  of  the  building  should  be  finished 
close,  without  crevices,  to  prevent  the  entrance  of  vermin,  and  the  inside  should  be 
firequently  whitewashed  with  hot  lime ;  it  is  necessary  to  observe  that  the  utmost  clean- 
liness is  requisite  in  a  poultry-bouse.  The  litter  of  the  nests  and  the  dung  should  be 
frequently  removed,  for  no  poultry  can  thrive  where  this  is  neglected ;  the  brick  floor 
should  be  washed  every  week. 
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Tig,  903.  68II.  CoofM  for  fattening,  d,  fiff.  903,  are  likewise 

reqoisite,  with  a  troogh  before  for  food. 

6812.  Nettt  are  sometimes  fixtures,  and  may  be  bo^ 
against  the  wall,  either  in  one  tier  or  several,  accord- 
iag  to  the  number  of  fowls  and  the  sixe  of  the  hoose. 
"Wlien  there  is  more  than  one  tier,  each  of  those  above 
the  ground  must  have  a  projecting  ahelf  at  the  bottom 
for  the  fowls  to  reach  the  nests  by,  and  a  slanting  board  leading  to  it>  wiUi  slips  of  wood 
nailed  on.  Moveable  nests,  c,  fig,  003,  are  also  occasionaUy  useful.  These  nests  should 
be  well  cleaned  out  with  hot  lime  water  alter  every  hatching,  to  destroy  the  fleas  which 
fig,  go4.  infest  poultry,  and  which  are  not  only  annoying  to  tbera, 

but  also  to  visiters.  It  is  sometimes  necessary  to  sep- 
arate some  fowls  from  the  rest ;  such  as  those  which 
are  diseased,  which  are  liable  to  be  ill  treated  by  the 
rest,  as  also  strangers,  and  fowls  of  particolar  breeds. 
Ck>op6  and  cages  are  useful  for  this  purpose,  wbidi  may 
be  made  in  various  ways,  as  a  and  6,  fig.  904. 

6818.  Pen$  also  may  be  provided,  made  of  lattice-work,  each  for  a  cock  and  famr  or 
five  hens  to  be  in  during  the  day,  to  enjoy  the  fresh  air,  and  yet  be  protected  from 
bad  weather ;  and  these  may  serve  instead  of  a  poultry-yard  when  but  a  few  fowls  aie 
kept. 
Places  for  shelter,  in  case  of  rain,  are  necessary  to  he  provided,  and  fig.  905  repro- 


Fig.9n, 


sents  a  portable  shelter,  which  can  be  placed  where  it  is 
most  convenient.    In  short,  it  is  of  great  use  to  make  their 
abode  not  only  healthy,  but  agreeabto  to  them,  in  order  that 
they  may  remain  stationary  and  quiet,  and  lay  and  sit  when 
it  is  desired ;  as  fowls,  if  they  are  dissatisfied  with  their  po- 
sition, are  apt  to  lay  in  secret  places,  where  it  is  not  always 
easy  to  discover  their  eggs.   Among  other  conveniences  in 
the  poultiy-yard,  there  should  be  small  plots  of  grass  or  clo- 
ver planted  here  and  there,  if  there  is  space  enough,  and  a 
few  heaps  of  gravel,  sand,  or  ashes,  for  the  fowls  to  roll  themselves  in  and  cleanse  their 
feathers  from  vermin. 
6814.  Fig.  906  %$  a  trannerte  tectum,  thowvng  the  interior  arrangemaU  of  a  poaUiry- 
Fig.  900.  houBt  on  a  moderate  scale,  which  is  found  convenient    A 

row  of  laying  nests,  e,  arranged  along  the  waM,  is  shown 
in  perspective  at  i,  with  a  shelf  before,  wad  a  sloping  board 
to  ascend  to  them ;  there  may  be  breeding  boxes  beneath. 
The  perches  or  roosting  places  are  several  bars,  a  b,  sus- 
pended from  the  timbers  of  the  roof,  and  a  sloping  board 
may  assist  the  fowls  to  get  up  to  them.  The  door,  d,  may 
be  high,  for  the  benefit  of  ventilation  when  it  is  opened, 
and  there  should  be  an  aperture  in  the  opposite  side,  im- 
mediately below  the  ceiling,  with  a  n^^tor.  The  door 
should  have  an  opening,  al»>,  at  the  bottom,  for  the  egress 
and  ingress  of  the  poultry,  but  only  just  large  enough  to 
admit  them.  Sometimes  the  place  of  roosting  is  disCinct 
from  that  where  the  laying  and  breeding  nests  are  put. 

6816.  PouUry  eai  a  great  variety  of  food:  all  kinds  of 
grain  and  seeds,  and  preparations  made  from  them ;  alao 
most  sorts  of  vegetables,  raw  or  boiled  ;  and  they  are  fond  of  a  certain  quantity  of  ani- 
mal food,  raw  or  cooked ;  insects  and  worms,  grubs  and  maggots,  they  search  for  and 
devour  with  avidity,  and  some  persons  collect  these  on  purpose  for  them.  Potatoes 
form  some  of  the  most  economical  food ;  but  it  is  essential  not  only  that  these  should 
be  boiled  or  steamed,  but  that  they  are  given  marmt  for  fowls  dislike  them  if  cold.  In 
many  houses  there  are  many  well-known  scraps  and  refuse  that  will  serve  ibr  fowls, 
such  as  crumbs  of  bread,  fragments  of  pies  and  puddings,  and  even  bit9  of  meat  and 
fish,  and  vegetables,  such  as  lettuce,  endive,  cabbage,  spinach,  turnips,  carrots,  chi^- 
weed,  and  grass.  It  is  generally  necessary  to  give  them  some  kind  of  grain,  aa  wheats 
barley,  oats,  rye,  buckwheat,  and  maize,  or  meal  made  from  them  into  a  paste  with 
water.  Kice  they  are  fond  of  at  first,  but  soon  tire  of  it ;  and  much  oats,  Mowbray 
says,  is  apt  to  scour.  Pease  and  beans  are  best  boiled,  and  some  recommend  boiling 
barley  also ;  but  that  does  not  appear  to  be  necessary. 

Fowls  do  not  judge  so  much  by  taste  and  smell  as  by  the  eye  in  distinguishing  their 
food,  which,  when  first  swallowed,  passes  into  their  crop,  and,  after  being  there  macer* 
Bled,  goes  into  the  funnel-stomach,  and  then  into  the  gizzard,  in  which,  being  a  strong 
sac  of  the  nature  almost  of  gristle,  the  food  is  subjected  to  a  powerful  trituration,  as  ia 
\^^^h  this  appearing  to  answer  the  same  purpose  as  the  teeth  of  quadrupeds.     To 


4st  this  efiect  fowls  pick  up  and  swallow  many  small  pebbles  and  stones ;  and  it  ia 


POULTRY.  1141 

proper  to  lay  aome  of  them  about  io  the  place  where  they  are  kept.  It  is  proper,  like* 
wise,  to  scatter  some  lime  rubbish,  as  this  earth  is  necessary  to  supply  the  calcareous 
matter  which  forms  the  shell  of  their  eggs.  The  water  given  to  them  should  be  of  the 
purest  kind,  for  foul  or  bad  water  is  sure  to  cause  disease. 


CooDd,  made  into  a  pasta  with  water,  ia  sufficient,  with  such  scraps  and  crambs  as  may  b«  easily  set 
oase,  to  feed  and  fiittan  a  chicken  from  the  time  it  bursts  its  shelitill  it  is  fit  for  the  tsi>Ie.  It  is  also  said  that 
old  fowls,  eren  thooffh  fed  with  food  for  which  money  proportionate  to  the  jost  maricet  valne  must  be  paid, 
will,  by  their  e^ifs,  pay  annually  at  laast  three  times  th«  cost  of  their  anbaistenoB,  besides  the  adTantafs  of  the 
manure  which  is  afforded. 

If  highly  fed  from  the  nest,  chickens  will  be  always  fit  for  the  table ;  and  pullets  which  hare  been  hatched 
In  March  will  lay  plentifully  through  the  following  autumn  and  winter,  and  may  be  got  ready  for  the  table  in 
February,  when  their  laying  is  finished.  Hifh  feeding  shows  itself  not  only  in  the  size  and  ifesh  of  the  fowls, 
but  in  the  weight  and  substantial  goodness  of  their  eggs. 

6817.  The  fattening  of  poultry ^  like  that  of  all  other  animals,  depends  upon  receiring 
more  nourishing  focd  than  ordinarily.  •  In  a  farm-yard  they  will  thriye  upon  the  com- 
mon run  of  the  yard,  with  such  olTals  as  may  occur  from  the  house  or  stables.  At 
threshing  time  they  get  particularly  fat,  owing  to  the  plentiful  supply  of  com,  imd  then 
they  are  styled  bamrdoor  fowls,  which  are  considered  oy  some  as  the  most  delicate  and 
high  flavoured  of  all  others,  both  from  the  full  allowance  of  the  best  food,  and  the  con- 
stant health  in  which  they  are  kept,  by  living  in  a  natural  state,  and  having  their  iiill 
enjoyment  of  air  and  exercise.  The  same  advantages  may  be  obtained  from  a  good 
poultry-yard,  and  feeding  them  in  a  similar  manner.  But  there  is  likewise  an  artificial 
mode  of  fattening  that  is  generally  practised,  not  only  by  those  who  bring  up  poultry  for 
sale,  but  by  others.  In  this  method  the  poultry  not  only  receive  plenty  of  the  most 
nourishing  food,  but  they  are  prevented  from  having  their  i^sual  exercise,  which  nat- 
urally induces  obesity. 

In  Mr.  Wakefield's  establishment  the  poultry  were  fiittened  successfully  with  steamed 
or  roasted  potatoes  given  toarm  three  or  four  times  a  day ;  the  chickens  and  pullets, 
aher  having  been  brought  to  condition  in  the  yard,  were  confined  in  dry,  well-ventilated 
coops,  and  covered  in,  so  as  to  prevent  the  entrance  of  too  much  light.  In  this  mode 
of  fattening,  in  general,  they  are  kept  to  coops  so  confined  that  they  can  scarcely  tarn 
themselves,  and  the  food  is  varied  sometimes  in  diflTerent  places  according  to  custom. 
Keeping  them  in  the  dark  appears  to  be  an  important  part  of  the  proce^,  but  they  must 
likewise  be  kept  clean,  and  each  fowl  by  itself.  Besides  potatoes,  boiled  barley,  or  meal 
made  into  thick  gruel  with  milk  or  water,  or  mixed  with  potatoes,  or  any  of  the  farina- 
ceous foods  which  have  been  mentioned,  as  pea  and  bean  meal,  are  particularly  fatten- 
ing. Confinement  for  ten  days  or  a  fortnight  in  this  way  will  faie  sufficient  for  efibcting 
the  fattening  of  chickens.    When  kept  too  long,  and  made  too  fat,  disease  ensues. 

8818.  Cktckau  amifowtt  tart  faUtned  for  the  m«itet  tutuUybjftke  proeett  eaOed  crowwiJig,  which  is  forcing 
the  food  down  their  throats  either  in  pellets  or  by  means  of  a  cramming  funnel.  For  this  purpose,  in  thoeo 
counties  of  England  most  famous  for  fattening  poultrv,  as  Sussex,  and  Berks,  and  Essex,  Tanons  kinds  of  food 
hare  been  used,  such  as  ground  oats  made  into  gruol,  mixed  with  hog's  grease  or  mutton  suet,  sugar,  hot  li- 
quor, and  milk ;  or  groano  oats,  treacle,  and  suet ;  also  sheeps*  pluck,  Ac. ;  a  mixture  of  meal  made  of  barley, 
wheat,  millet,  maixe,  and  the  like,  soaked  in  milk ;  or  oatmeal  and  water  with  milk.  These  are  the  least  ob- 
jactionabls  materials ;  but  it  is  said  that  poulterer»«mploT  likewise  animal  garbage,  which  can  scareely  pro 
dnce  wholesome  flesh.  In  our  Section  **  On  Food,"  Book  VII.,  Chap.  V.,  Sect.  II.,  where  we  treated  of  poultry, 
some  obsenrations  by  Mr.  Mowbray  will  be  found  on  the  probable  effects  of  cramming,  which  we  need  not  re- 
peat ;  at  the  same  time,  it  may  be  obaarred  that,  provided  the  health  of  the  fowls  does  not  snfiTer  by  this  mode 
of  feeding,  and  if  only  the  materials  we  have  menliooed  are  employed,  there  may  not,  perhi^is,  be  much  ob 
iection  to  this  mode  of  fattening, 

6819.  CaponM  fatten  better  than  other  fowls,  and  the  operation  of  making  capons  is  prao 
tised  by  persons  who  make  a  trade  of  it ;  and  is  generally  best  to  employ  them  when 
they  can  be  had.   .They  are  put  up  in  coops  to  fatten,  and  are  not  allowed  to  go  into  the 
yard,  as  the  other  poultry  would  destroy  them.    They  are  not  subject  to  moulting. 

6820.  Otu  ofthe  jnrincipal  objects  in  the  keeping  of  poultry  by  a  private  fat^ly  is  to  have 
fresh  eggs.  The  time  for  the  bens  laying  eggs  depends  much  upon  the  warmth  in  which 
they  are  kept,  and,  therefore,  in  general,  on  the  season.  Cold  retards  or  prevents  this, 
and  hence  the  scarcity  of  eggs  in  winter.  There  are  two  periods  of  the  year  when 
poultry  lay  most :  these  are  spring  and  autumn.  The  approach  ofthe  time  for  laying  is 
denoted  by  the  hen's  cackling,  which  she  does  three  or  four  times  before  she  begins ; 
and  she  then  appears  very  restless,  seeking  about  for  a  place  to  lay  in,  which,  after  some 
time,  she  will  choose ;  but  she  will  require  then  to  be  well  watched,  and  means  must  be 
employed  to  induce  her  to  lay  in  one  ofthe  nests  prepared  for  this  purpose,  for  want  of 
which  she  will  be  apt  to  go  to  some  inconvenient  place,  and  it  sometimes  happens  that 
it  is  difficult  to  discover  the  eggs ;  but  after  she  has  settled  herself,  she  will  return  again 
to  the  same  nest.  There  is  a  considerable  difference  in  the  number  of  eggs  that  the  di^ 
ferent  breeds  wiQ  lay,  as  well  as  of  the  chickens  in  each  breed.  Some  hens  will  lay  an 
egg  every  day ;  others,  one  every  other  day ;  and  others,  only  one  in  every  three  days. 
The  best  hens  for  laying  are  generally  considered  to  be  the  dark-oolouied,  black,  brown» 
or  tawny  russet ;  the  white  are  not  so  good.    Pullets,  iu  their  first  y«^r,  if  eaiJy  birds, 
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wUl  prohibly  lay  as  many  em  as  ever  after ;  but  the  eggr  are  small ;  and  eneli  _ 
hens  are  unsteady  sitters.  The  best  layers  are  the  Poland  breed ;  the  Dorking  are  hk^ 
wise  good ;  the  latter  are  remarkable  for  their  tameness  and  good  temper,  and  poeeesi 
every.good  quality  required  in  a  small  stock.  Hens  are  in  their  prime  at  three  years  old, 
and  after  four  or  five  years  old  they  lay  unfrequently,  and  cease  altogether  on  becoming 
very  fat :  it  is  not  advantageoos  to  keep  them  afler  that  period.  The  eggs  should  b« 
removed  each  day  as  they  are  laid,  as  they  are  liable  to  be  spoiled  by  the  warmth  of  the  . 
hen.  They  are  best  kept  for  a  short  time  in  bran,  with  the  large  end  uppermost :  some 
recommend  their  being  turned  every  day,  but  this  is  useless  labour,  as  the  yoQL  cannot 
be  displaced  except  the  membranes  give  way  or  become  relaxed  by  the  e^s  becoming 
very  stale.  For  the  best  methods  of  preservmg  eggs  for  a  long  time,  see  '*Pieservation 
of  Food,*'  Book  X.,  Sect.  IX.  The  chief  secret  of  having  new-laid  eggs  in  the  winter 
season  is  to  keep  the  hens  very  warm  and  comfortable,  feeding  them  on  cooked  food, 
and  to  have  them  young,  or,  at  least,  early  in  moulting,  so  that  the  renewal  of  their 
feathers  may  take  place  in  the  beginning  of  winter. 

6821.  MpuUing. — ^Hens,  after  they  begin  to  lay,  continue  to  do  so  mostly  through  the 
summer,  and  they  cease  through  the  natural  process  of  maulHngt  or  casting  their 
feathers,  which  they  do  once  a  year.  This  is  a  critical  time  for  sJl  birds;  they  are 
usually  more  or  less  ill  during  this  time>  and  poultry  are  then  unfit  for  the  table  or  for 
breeding.  In  moulting,  the  new  feathers  grow,  forcing  out  the  old  ones,  and  all  the 
nutriment  is  necessary  for  the  growth  of  the  feathers.  The  moulting  season  is  Ittba 
with  old  fowls  than  with  young  ones,  and  it  continues  to  occur  later  and  later  eveiy 
year  as  the  fowls  advance  in  life ;  it  lasts  from  one  to  three  months,  according  to  the 
age  and  strength  of  the  bird.  Young  poultry  under  three  years  old  shed  their  feathers 
in  the  spring ;  but  this  period,  for  full-grown  fowls,  begins  in  the  autumn.  Old  haa, 
therefore,  cannot  be  depended  upon  for  eggs  in  the  winter,  such  being  scarcely  foil  of 
feathers  until  Christmas ;  and  these  do  not  begin  to  lay  again  until  April,  producing  at 
last,  perhaps,  not  above  twenty  or  thirty  eggs.  In  geneiil,  it  is  most  profitable  to  dis- 
pose of  hens  while  they  are  yet  eatable,  or  saleable  for  that  purpose,  which  is  the  s|»iiig 
of  the  third  year. 

6832.  Hoicking. — ^Tbe  females  of  most  birds  are  disposed  to  hatch  their  eggs  as  soon 
as  they  are  laid.    Hens  form  an  exception,  for  they  may  be  induced  to  lay  SXi  the  sum- 
mer by  removing  their  eggs  before  they  show  any  signs  of  a  disposition  to  sit.    This 
appears  at  last  by  a  clucking  well  known  to  those  accustomed  to  poultry.    Hens  vary 
mudi  with  respect  to  their  fitness  for  hatching,  and  it  is  remarked  that  the  best  layers 
are  generally  the  worst  sitters ;  it  is  therefore  important,  for  breeding,  to  se/eet  such 
hens  as  are  known  to  be  patient  and  assiduous  in  silting  on  their  eggs.    It  ^  beat,  if 
possible,  to  select  from  your  own  eggs,  as  most  to  be  depended  opoa ,-  they  ought  nerer 
to  be  above  three  weeks  or  a  month  old ;  they  should  be  nearly  of  one  size,  and  quite 
perfect.    Some  persons  are  so  particular  as  to  mark  with  ink  on  the  eggs  ^o  time  they 
were  laid,  and  it  is  proper  to  make  an  entry  in  a  book  of  the  date  when  they  are  set  to 
be  hatched.    The  usual  number  of  eggs  placed  in  the  nest  is  from  nine  to  fifteen, 
according  to  the  size  of  the  hen.    In  preparing  the  nest,  short,  soft  straw  should  be 
used,  for,  if  the  straw  is  long,  the  hen  is  apt  to  draw  it  out  with  her  daws  and  disturb 
the  eggs.    The  nest  and  eggs  being  ready,  the  hen  should  be  gentfy  placed  upon  them 
and  covered  with  a  cloth  tiU  she  is  perfecUy  quiet.    The  period  of  incubation  is  twentj- 
one  days ;  and  care  should  be  taken  that  she  is  not  disturbed  by  any  accident,  also  that 
the  place  is  warm  and  quiet :  repose  and  dartcness  are  favourable.    The  best  age  of  a 
hen  for  hatching  is  from  two  to  five  years  old.    Pullets  under  two  years  are  too  young 
for  that  purpose ;  and  the  month  of  February  is  the  best  for  hatching,  though  any  time  from 
that  till  October  is  good ;  but  with  proper  management  a  brood  may  be  had  at  any  time  of 
the  year.    Some  recommend  that  the  food  should  be  placed  so  close  to  the  nest  that  the 
hen  can  feed  Without  leaving  it ;  but  it  is  better,  perhaps,  to  place  it  at  a  small  distance, 
as  a  little  exercise  is  good  for  the  hen.    Some  will  sit  so  close  as  to  be  thought  in  dax^ger 
of  starving ;  but  that  is  best  lefl  to  nature  in  general.    The  hens  should  at  this  time 
have  plenty  of  dean  water,  as  they  generally  drink  a  great  deal.    Sometimes  they  break 
some  of  their  eggs  by  accident ;  when  this  happens,  the  broken  eggs  shodd  be  at  once 
removed.    The  hen  instinctively  turns  her  eggs  frequently,  that  every  part  may  Tecezre 
equal  warmth ;  and  this  is  best  left  to  her  management.    In  some  hens  the  desire  of 
incubation  is  so  powerful  that  they  will  sit  several  times  in  the  year ;  others  will  only 
sit  once  or  twice  in  the  season.    Advantage  must  be  taken  of  the  several  qualities  of 
being  good  breeders  or  layers. 

6823.  The  young  chick,  when  hatched,  lies  in  the  egg,  rolled  up  like  a  ball,  with  its 
bill  under  the  right  wing,  and  begins  generally  on  the  morning  of  the  twenty-aeoead 
day  to  break  its  way  out ;  this  it  usudly  does  successfdly ;  but  it  sometimes  happens 
that  it  cannot  extricate  itself,  and  may  require  assistance,  which  must  be  given  with 
much  precaution,  and  does  not  often  succeed.  The  parentd  affection  of  the  hea,  as 
Mowbray  and  Parmentier  have  remarked,  is  always  intensely  increased  when  ahe  first 
hears  the  Toice  of  the  cfaioks  through  the  sheUs,  and  the  strokes  of  their  little  faOb 
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■gainst  inem.  The  signs  of  a  need  of  assistance  are  observed  to  be  the  eggs  being 
partly  pecked,  and  the  efforts  of  the  chicken  discontinued  for  five  or  six  hours.  The 
shell  may  then  be  broken  caatiously,  and  the  body  of  the  chicken  carefully  separated 
from  the  viscous  fluid  which  lines  it.  It  is  the  opinion  of  Reaumur  that  no  aid  ought 
to  be  given  to  any  chickens  hot  those  which  have  been  near  twenty-four  hours  employed 
without  success. 

6824.  The  ehickefu,  whtm  haickU,  should,  alter  an  hour  or  two,  be  removed  into  a 
basket  lined  with  wool  or  soft  hay,  and  kept  in  a  moderate  degree  of  warmth ;  and,  if 
the  weather  be  cold,  near  a  fire.  They  require  no  food  for  many  hours,  sometimes  even 
twenty-four.  When  the  whole  brood  is  hatched,  the  hen  is  to  be  placed  under  a  coop, 
upon  a  dry  spot,  with  the  young  chickens.  Several  different  broods  should  not  be  within 
reach  of  each  other,  lest  they  should  mix,  and  the  hens  maim  or  destroy  those  that  do 
not  belong  to  them ;  nor  should  they  be  placed  near  young  fowls,  which  will  be  likely  to 
crash  them  under  their  feet  The  first  food  should  be  eggs  boiled  hard  and  chopped 
small,  boiled  rice,  split  grits,  or  oatmeal :  watery  food,  as  cwaked  bread  or  potatoes,  is 
improper  at  first.  As  they  gain  strength,  in  a  few  days,  bread  soaked  in  milk,  and 
boUed  or  roasted  potatoes,  may  be  added.  Their  water  should  be  pure,  and  often 
renewed :  there  are  convenient  pans  made  in  such  forms  that  the  chickens  may  drink 
without  getting  into  tho  water,  which  often*  by  wetting  their  feet  and  feathers,  numbs 
and  injures  them.  A  basin  foil  of  water  whehned  in  the  midst  of  a  pan  of  water  will 
answer  the  end.  Moot  of  the  disorders  of  chickens  arise  from  their  getting  cold  and 
wet.  There  is  no  necessity  for  cooping  the  brood  more  than  a  few  days,  but  they  may 
be  suffered  to  go  out  into  some  snuUl  enclosed  place  for  some  time  before  they  are 
trusted  in  the  yard. 

In  about  fifteen  or  twenty  days  the  hen  may  conduct  them  there,  and  it  is  highly  in- 
teresting to  see  what  pride  and  satisfaction  she  appears  to  feel  in  her  youn^  brood,  and 
what  solicitude  she  shows  for  them.  Artificial  means  may  be  emfdoyed  to  induce  hens 
to  sit  when  they  show  no  natural  disposition ;  and  thus  a  brood  of  chickens  may  be  pro- 
duced at  any  time  of  the  year.  These  means  depend  chiefly  upon  keeping  her  on  the 
eggs  in  a  nest  or  hatching  box  in  a  dark,  warm  place,  confining  her  there  by  tying  her 
with  a  string  or  some  gentle  means,  and  giving  her  a  little  stimulating  food,  such  as 
toast  steeped  in  ale. 

fi8S5.  It  it  ig*n  known  that  dUdtau  etm  he  haieked  hf  arliJMdl  heat  witboot  a  hen.  This  is  practised  to  « 
gTMt  extent  in  Egjrpt,  aad  die  method  hn  been  imitated  on  a  tmaller  ecale  saeoeBsAiUy  in  yarioua  patta  of 
Europe  ;  lately  by  steam,  as  at  an  exhibition  in  London.  Allhooffh  sufficient  haa  been  done  to  prove  the  pei^ 
feet  practicability  of  the  process,  yet  it  does  not  appear  that  in  this  climate,  at  least,  it  coold  be  carried  into 
effect  with  profit ;  nor  is  it,  of  oowae,  likely  to  become  general,  dioagh  an  extremely  iatereatiog  experiment. 
We  have  alivady  stated  the  method  adopted  by  Bonnemain  in  France,  which  waa  nearly  the  same  as  that  em< 
ployed  here  lately,  only  that  pipes  of  hot  water  were  employed  by  him  instead  of  ateam  to  warm  the  little 
chamber  in  which  the  eggs  were  placed. 

6826.  Th€  perton*  whote  bunnet*  it  is  to  look  after  thevouUry  should  have  been  accus- 
tomed to  live  in  the  country,  and  should  be  regular  in  feeding,  keeping  them  clean,  and 
giving  them  every  other  attention ;  they  should  be  of  a  mild  disposition,  should  study 
the  habits  of  the  various  fowls,  strive  to  please  them,  and  maintain  peace  among  them, 
as  they  soon  learn  to  know  those  who  treat  them  well.  The  fowls  should  be  carefully 
watched  as  to  their  number,  and  whether  they  are  gaining  or  losing  condition,  what  kind 
of  food  they  relish  most,  and  what  agrees  best  with  them.  They  should  be  turned  out 
in  the  morning,  according  to  the  weather,  and  shut  up  in  the  evening,  at  regular  times. 

6827.  The  good  health  of  Jovie  may  he  known  by  ihe  fresh  and  florid  colour  of  the  comb, 
and  the  brightness  and  dryness  of  the  eyes,  the  nostrils  being  free  from  any  discharge, 
and  the  gloss  of  the  plumage.  The  indications  of  old  age  are,  paleness  of  the  combs 
and  gills,  dullness  of  colour,  and  a  sort  of  stiffness  in  the  feathers,  length  and  size  of 
talons,  and  the  scales  upon  the  legs  becoming  large  and  prominent. 

68S8.  Fomh  ere  luMe  to  several  ^mcoms,  as  the  pip,  roup,  fever,  rheumatic  and  inffammatorr  diseases,  be- 
sides  various  others.  These  have  hitherto  been  little  studied,  peihape  from  the  small  value  of  fowls,  which 
offisTS  little  inducement  to  take  much  pains  in  their  case.  It  is  necessary  that  those  who  have  the  care  of  then 
shonld  be  aoqaainted  with  the  most  popular  remedies,  but  our  limits  will  not  allow  us  to  go  into  the  snb|ect, 
for  which  no  written  directions  would  avail  without  experience.  Some  valuable  obeervations  are  contained  in 
Mr.  Dicksoa*s  work  **  On  Poultry.'* 

6839.  With  respect  to  the  supply  of  the  market  ttrith  poultry ^  it  is  remarked  that  *'  in  most 
of  our  farm-houses  and  cottages  in  England  the  poultry  are  very  indifferently  accommo- 
dated with  shelter  and  food,  and  large  farmers  breed  only  for  their  own  use.  On  the 
Continent  such  quantities  are  reared,  that  they  are  very  nearly  as  cheap  as  butchers* 
meat,  so  that  the  table  of  the  Londoners  are,  in  a  great  measure,  supidied  from  France.^ 

SSOT.  II. — TUBKKVS. 

9800.  Turkeys  are  more  delicate  and  difiicult  to  rear  than  common  poultry,  and  pre- 
serve something  of  the  wild  habits  of  the  original  bird  in  a  disposition  to  wander  from 
home.  They  lutve  a  dislike  to  be  shut  up  in  cUms  places,  and  the  roosting  bars  in 
houses  appropriated  to  them  should  be  placed  as  high  as  oonvenient  Ikm  the  groundt  be^ 
ing  made  also  much  thicker  than  those  ibr  fowls. 
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6831.  Thevrfooi,  in  a  domesticated  state,  iathe  same  as  that  of  common  poultry,  tai 
they  consume  a  ^at  deal ;  if  left  at  at  liberty  at  a  fann-honse,  they  often  destroy  nneh 
of  the  corn,  trampling  more  under  their  feet  than  thejr  eat ;  they  require,  therefore,  is 
t»e  kept  in  some  enclosure. 

6882.  Turkey t  lay  in  March ;  some  eveiy  day,  others  every  other  day.  The  eggs  are 
dfteen  or  twenty  in  number,  of  a  dull  cream  colour,  with  reddish  speckles.  The  time 
of  laying  is  indicated  by  the  viTacity,  haughty  strut,  and  peculiar  note  of  ^e  ben,  which 
requires  them  to  be  watched,  for  they  are  very  apt  to  steal  away  from  hoine,  end  lay  is 
some  secret  place ;  when  this  is  discovered,  the  eggs  must  be  brought  bac^  and  they 
must  be,  made  to  lay  in  the  proper  place.  To  prevent  their  laying  from  home,  they 
should  be  fed  by  hand  in  the  morning  before  they  go  out,  and  those  that  are  going  to 
lay  should  be  kept  back.  One  turkey  cock  is  sufficient  for  several  hens ;  where  ti^re 
are  more  than  one,  they  generally  fight. 

6833.  The  hent  begin  to  sit  in  Avril^  and  they  then  cluck  like  a  common  fowl  A  nest 
must  be  prepared  of  a  circular  pad  of  straw,  about  fifteen  inches  in  diameter,  with  some 
bruised  straw  within.  The  number  of  eggs  they  sit  upon  is  usually  eleven  or  thiiteen, 
and  the  time  of  hatching  is  between  twenty-five  and  thirty  days.  They  are  easily  made 
to  sit,  and  are  patient  sittera.  They  wiU  also  sit  anywhere  in  the  house,  as  in  the 
comer  of  a  back  kitchen ;  but  they  make  inattentive  mothere,  for  they  will 
straggle  a  great  way  over  the  fields,  dragging  the  young  brood  after  them ;  and,  in 
sequence,  frequently  some  of  tho  young  get  left  behind,  and  are  lost. 

6834.  The  young,  when  just  hatched,  are  very  tender,  and  require  to  be  kept  waiut 
Some  have  recommended  giving  them  cordials  of  various  kinds  at  first,  bat  this  is  not 
necessary :  the  best  way  is  to  leave  them  quiet  in  the  nest  to  the  care  of  the  mother  for 
a  day  or  two,  after  which  they  may  be  put  into  a  basket,  or  on  the  ground,  as  may  be 
found  to  suit  their  strength  and  the  weather.  When  they  begin  to  eat,  they  shouhl  be 
fed  with  bread  moisten^  with  water  or  milk.  Some  recommend  a  strong  paste  made 
of  meal  of  barley,  pease,  or  maize,  mixed  with  chives  chopped  small,  or  nettles,  or 
pareley,  according  to  local  resources ;.  this  is  made  into  balls  about  the  aiae  of  a  tnrkey^ 
egg,  and  held  in  the  hand,  or  laid  in  flat  cakes  on  stones,  for  the  young  ones  to  pick  at 
tiU  they  are  satisfied.  Curd,  eggs  boiled  hard,  and  boiled  meat  torn  in  shreds,  are  like- 
wise given.  Meanwhile  the  hen  should  be  cooped,  or  put  under  a  kind  of  cage  or  craite, 
such  as  earthen- ware  is  packed  in,  lest  she  should  rob  the  young  of  their  food.  When 
she  is  kept  in  this  manner,  the  young  chicks  can  run  about,  without  wandering  too  ftr, 
and  return  to  her  call.  They  should  be  fed  several  times  a  day,  and  water  ^ooJd  be 
given  as  directed  for  common  poultry.  They  should  be  accustonied  to  the  open  air  grad- 
ually, at  first  two  houre  in  the  sunshine ;  and  during  the  firet  six  weeks  they  should  not 
be  allowed  to  stray  from  home,  but,  with  the  mother,  they  should  be  coufined  to  the  vicin- 
ity of  a  shed,  where  they  can  find  shelter  in  case  of  rain  or  cold  winds,  which  are  very 
injurious  to  them.  Or,  if  they  are  permitted  to  cater  for  themselves  in  (he  fields  or  about 
the  hedges,  which  they  are  fond  of  doing,  they  should  be  attended  by  a  boy  or  giri,  who 
will  bring  them  home  again  before  the  dew  falls.  The  mother  does  not,  like  common 
fowls,  seek  food  for  them  by  scratching  and  other  contrivances,  nor  teach  ^em  to  do  so ; 
therefore  the  young  require  more  care :  some  have  put  a  few  common  fowPs  eggs  under 
the  turkey  with  her  own,  that  the  chickens  hatched  from  them  may  set  an  example  to 
the  turkey  chicks  in  looking  out  for  food ;  othera  cram  the  turkey  chicks ;  but  this  is  a 
bad  practice. 

6^5.  The  young,  when  about  two  months  old,  are  termed  turkey  voults ;  at  that  time  the 
membranes  on  the  neck  and  head  shoot  out  and  become  of  a  flesh-red  colour ;  this  is 
called  shooting  the  red,  and  is  a  critical  change  in  the  turkey's  life,  more  so  even  than 
moulting.  They  then  require  particular  care,  and  to  have  the  best  food.  After  that  they 
may  go  about  into  whatever  place  their  mothera  are  allowed.  If  there  are  any  woods 
near,  where  they  are  safe,  or  can  be  looked  after,  they  are  fond  of  frequenting  there,  and 
picking  up  fallen  acorns,  beach  wart,  or  wild  fraits  of  any  kind,  com  in  gleaning  time,  or 
insects ;  but  a  scorching  sun,  as  well  as  rain,  is  fatal  to  turkey  poults. 

6836.  TSirkey  pouUs,  which  some  prefer  to  the  fuU-grown  birds,  are  fattened  for  the  taUt 
when  about  six  months  old,  and  for  this  purpose  the  food  which  is  usually  given  con- 
sists of  farinaceous  materiaJs,  such  as  soddened  barley  or  wheat,  or  meal  of  any  grain, 
boiled  with  kitchen  stc^  or  dre^  of  melted  tallow  or  fat,  together  with  various  pot-heitaa 
and  potatoes ;  but  their  food  being  much  the  same  as  that  of  common  fowls,  mnch  oily 
substances  impart  a  disagreeable  flavour  to  the  flesh.  Some  persons,  to  save  the  tren- 
ble  of  breeding  turkeys,  buy  the  poults  in  the  market,  and  fatten  them  at  home  by  the 
various  scraps  left  in  the  house.  A  fine  turkey,  when  fattened,  will  weigh  fourteen  or 
fifteen  pounds  when  ready  for  cooking,  though  it  will  weigh  from  twenty  to  twenty-five 
pounds  when  alive.  It  may  be  observed,  the  turkey  cock  is  so  pognacioos  and  troaUe- 
Bome  a  bird,  particularly  to  children,  that  many  object  to  having  one  aboct  the  house. 
Bat  though  quarrelsome,  the  turkey  is  a  cowardly  bird :  they  are  swift  runners^  but  it 
their  domesticated  state  are  hot  iadifirerent  flyen :  their  remaikable  antipathy  to  red  is 
well  known,  and  their  strut  and  pomposity  are  ifroveitial. 
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0837.  The  varietiet  of  the  goote  are  numerous,  but  the  common  domesticated  kind  la 
iistuiffiiisbed  by  the  colour,  as  being  white  or  gray.  The  one  most  esteemed  is  the 
laige  £mbden  white.  Geese  should  not  be  kept  so  as  to  have  access  to  other  poultry, 
being  very  pugnacious,  which  harasses  the  rest.  They  may  be  bred  on  a  common,  oi 
on  marshy  ground,  as  they  feed  much  on  grass ;  but  they  should  not  be  suffered  to  range 
about  the' house  and  grounds,  as  they  are  very  destructive  to  gardens  and  farm  crops, 
preserves,  and  orchards.    Access  to  water  is  essentiaL 

Geese  and  ducks,  being  nearly  of  similar  habits,  may  be  lodged  in  the  same  house, 
having  separate  places  for  laying,  sitting,  and  fattening. 

6838.  If  kept  in  the  poultry-yard,  they  are  fed  on  grain,  refuse  vegetables,  boiled  pota- 
toes, warm,  or  with  the  meal  of  oats,  pease,  beans,  or  maize,  mix^  with  potatoes,  car- 
rots, or  turnips.  In  the  harvest,  the  stubble-field  of  corn  is  a  proper  place  to  turn  theta 
into.  They  are  voracious  feeders,  and  are  rather  expensive  to  bring  up  in  a  yard  only : 
grass  seems  to  be  essential  to  them. 

6880.  Oeeee  begin  to  lay  early  in  the  epring,  generally  in  March ;  and  the  sign  of  hens 
being  about  to  lay  is  their  carrying  straws  to  make  a  nest  with.  They  require  to  be 
watched  at  this  time,  lest  they  should  lay  in  some  inconvenient  place ;  and  a  nest  should 
be  of  prepared  straw,  lined  with  hair,  and  made  deep ;  when  once  the  goose  can  be  in- 
duced to  lay  in  it,  she  will  continue  to  do  so.  She  lays  from  eight  to  twelve  ^gs  be- 
fore she  sits ;  but  if  the  eggs  are  removed  as  soon  as  laid,  a  goose  may,  by  plentiful  food, 
be  made  to  lay  fh>m  twenty  to  fifty  eggs. 

6840.  The  goose  sits  thirty  days,  and  the  gander  generally  remains  near  her  nest,  as  if 
for  a  guard.  They  should  have  plenty  of  food  and  water  near  them,  that  they  may  not 
remain  long  off  the  nests,  and  let  their  eggs  get  cool.  From  fifteen  to  twenty  eggs  are 
as  many  as  the  goose  can  cover.  The  turkey  hen  is  sometimes  employed  to  hatch  them  ; 
and  sometimes  a  common  hen  is  made  to  perform  the  same  office  with  eight  or  nine 
eggs,  when.it  is  required  not  to  interrupt  the  goose  from  laying. 

6841.  When  any  of  the  goslings  are  hatched,  some  take  them  out  of  the  nest,  and  keep- 
them  in  a  basket  with  wool  until  the  whole  brood  has  come  out,  when  all  should  be  put 
under  the  care  of  the  mother,  until  they  are  sufllciently  strong  to  follow  her  with  ease, 
which  they  will  in  a  few  days.  They  are  fed  at  first  on  crumbs  of  bread  9oaked  in  milk, 
grits,  wheat,  barley,  or  oats,  coarsely  ground,  bran,  or  pollard,  and  lettuce  leaves.  The 
mother  may  have  the  same  food,  but  with  more  com. 

6842.  Oeese  are  fattened  either  in  their  young  state,  or  when  they  are  a  month  or  six 
weeks  old,  when  they  are  termed  green  geese,  or  after  they  have  attained  their  full 
growth.  The  methods  for  both  are  nearly  the  same.  They  will  ffeneraUy  get  sufllcient- 
ly fat  if  they  have  the  run  of  the  stubble  on  a  farm,  but  they  may  likewise  be  easily  made 
fat  by  confining  them  in  coops,  and  feeding  well  on  steamed  potatoes,  mixed  with  any 
kind  of  bruised  6r  ground  grain,  pea  or  bean  meal,  pollard,  milk,  dec.,  made  into  a  paste, 
giving  them,  at  the  same  time,  plenty  of  water.  The  best  time  for  fattening  grown  geese 
is  in  November,  or  when  the  cold  weather  begins ;  if  put  off  longer,  the  pairing  season 
approaches,  and  prevents  their  becoming  fat.  As  one  of  the  principles  of  finttening  con- 
sists in  depriving  animals  of  exercise,  this  has  been  carried,  on  the  Continent,  to  an  ex- 
travagant length ;  and  methods  have  been  put  into  practice  which  must  be  branded  with 
the  appellation  of  cruelty ;  but,  as  we  do  not  wish  to  see  these  imitated,  we  avoid  de- 
scribing them. 

Sect.  IV. — ducks. 

6843.  Docks  being,  in  a  great  measure,  aquatic  birds,  will  not  thrive  unless  there  be 
a  piece  of  water  of  some  kind  for  them  to  swim,  or,  at  least,  to  dip  in,  and  it  is  useless 
without  this  to  attempt  keeping  them.  They  ought  to  have  a  place  separated  from  or- 
dinary poultry,  on  account  of  the  great  difference  in  their  habits.  The  wild  duck,  oi 
mallard,  common  in  many  parts  of  the  kingdom,  is  the  original  of  our  domestic  breed, 
of  which  there  are  several  varieties,  though  it  is  not  usual  to  keep  more  than  two  or 
three  of  these  for  the  table,  the  rest  being  only  for  ornament  or  airiosity.  The  tame 
variety,  which  is  the  most  common,  is  the  Rhone  duck,  originally  from  France,  which  is 
of  larger  size  than  the  wild,  and  high  flavoured.  The  English,  or  Aylesbury  white  duck, 
is  milder  in  flavour,  which  some  prefer,  and  numbers  of  them  are  bred  in  Buckingham- 
shire for  the  London  market,  on  accqunt  of  their  size.  The  Muscovy  duck  is  net  un- 
common in  a  domesticated  state,  but  it  is  of  a  different  species  from  the  others,  and, 
though  it  breeds  with  them*  the  offspring  is  a  hybrid. 

6844.  The  best  situation  for  ducks  is  where  there  is  a  piece  of  water  in  {Measure  grounds, 
considerable  enough  to  have  a  small  island,  on  which  may  be  planted  rashes,  osiers,  and 
other  aquatic  plants  and  shrubs,  among  which  the  ducks  are  fond  of  rubbing ;  and  they 
will  breed  there,  and  become  so  wild  that  they  must  be  taken  by  snares  or  nets.  They 
are  likewise  reared  in  abundance  about  the  house,  where  there  is  a  small  pond,  and,  be- 
tides, being  easily  kept  and  fattened,  have  the  advantage  of  being  ready  for  the  spit  as 
soon  as  killed.    Although  we  have  stated  that  a  pond  or  piece  of  water  of  some  kind  ia 
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necessary,  jet  a  few  docks  may  be  kepi  by  haviiif  merely  a  shallow  tub  sunk  in  a 
oer  of  tbe  yard,  in  wbich  they  may  dip  and  wash  tbemselTes. 

68i6.  TUfood  9f4Mk*  is  extremely  Tarioiis,  and  they  are,  therefore,  not  difficnb  k 
profide  for.  They  wiU  eat  all  kinds  of  grain,  and  every  sort  of  mealy  sohalaDce,  par- 
ticularly potatoes,  as  likewise  herbage,  roots,  and  fruits,  provided  they  are  soft  ennigh. 
They  also  devovr  tbe  ofihl  of  animal  substances,  and  are  very  fond  of  seeking  amoog 
the  mnd  of  water  for  worms,  insects,  and  vermin,  such  as  slugs,  frogs,  dec ;  in  shod, 
scarcely  anything  comes  amiss  to  their  vocacious  appetites.  As  they  do  not  acntdi  np 
the  soil,  they  may  be  sent  into  the  garden,  when  the  dew  is  on  the  grouiMl  in  the  morn- 
ing and  evening,  to  pick  up  the  slugs  and  snails,  which  they  will  do  witboat  injurii^  the 
borders. 

6846.  Ihuk9  htgin  tolay\n  February,  or  even  earlier,  and  will  sometimes  lay  as  many 
as  fifty  or  more  ^gs,  if  these  are  taken  from  them  before  they  show  a  dispositioa  to 
hatch.  They  are  very  apt  to  lay  away  from  home,  and  require  carefol  watting ;  nor 
are  they  so  easfly  brought  to  lay  in  their  proper  nests  as  common  Ibwls.  To  prevent 
their  wandering,  it  will  be  proper  to  feed  them  in  the  laying  season  in  a  particslar  place 
three  or  four  times  a  day,  observing  that  the  better  they  are  fed  the  more  tb^  wifl  lay* 
provided  they  are  not  made  too  fat. 

6647.  Dutdu,  when  domesHeatedt  are  net  mq  nell  dispoted  to  hatch  om  heat,  and  there  li 
sometimes  a  little  trouble  in  getUng  them  to  sit ;  when  they  do,  they  must  have  then 
food  placed  near,  otherwise  they  are  apt  to  neglect  their  eggs ;  and  as  soon  as  the  yonag 
ones  are  hatched,  which  is  generally  in  about  thirty  days,  the  mother  takes  them  to  the 
water,  where  they  dabble  before  they  have  acquired  suflteient  strength,  and  oAen  par- 
ish, if  the  weather  be  cold.  On  this  account,  it  is  a  common  practice  to  have  dncki^ 
eggs  hatched  by  common  fowls,  which  show  mcnre  asisidaity  and  patience  in  sitting.  As 
these  mothers  have  no  propensity  to  go  to  the  wat«r,  the  yonng  breed  gets  a  little  hardy 
before  they  are  allowed  to  take  to  it  But  such  is  their  natural  instinct,  that,  althoogb 
not  taught  to  do  so  by  tbe  nurse,  no  sooner  do  they  see  a  piece  of  water  than  they  plnnge 
into  it,  to  the  great  alarm  of  their  foster  mother,  who  cannot  foUow  them,  and  whose 
warning  and  anxiety  they  disregard.  This  exhibition  of  natural  feeling  is  so  painful  to 
some  persons,  that  they  object  to  have  yonng  ducks  hatched  except  by  their  own  spe- 
cies. From  eight  to  ten  eggs  is  the  utmost  that  the  docks  can  cover.  Light-cokNired 
ducks  produce  white  eggs,  which  are  not  easily  distinguished  from  those  of  the  hen,  but 
the  eggs  of  dark  ducks  are  of  a  bluish-green  colour.  If  sitting  ducks  are  given  eggs  itoc 
of  their  ovni  colour,  they  will  sometimes  turn  them  out  of  the  nest 

6848.  Young  iuckUngt  are  hardy,  and  need  not  be  taken  from  tbe  mother;  it  is  best 
to  secure  both  under  a  coop  for  eight  or  ten  days,  to  strengthen  them  be^re  they  take 
to  tbe  water.  Their  food  for  the  first  few  days  may  be  bread  soaked  in  milk,  and  tkeo 
they  may  have  a  paste  of  meal  of  any  kind,  with  nettle  leaves  boikd  and  chopped.  When 
they  have  a  little  more  strength,  a  mash  of  bran  soaked  in  water,  with  baxky,  acorns,  or 
potatoes  boiled,  together  with  pot-herbs,  may  be  given,  and  a  little  fish  may  be  added  to 
this.  From  the  most  tender  age,  ducklings  exhibit  great  voracity,  and  eat  almost  any 
food  that  is  given  to  them.  They  should  Ukewise  have  a  pan  of  water  to  dabble  in.  As 
one  of  the  natural  habits  of  the  duck  is  to  tift  its  food  out  of  water,  it  is  a  good  mode  oi 
feeding  young  ducklings  to  throw  some  oats  or  other  grain  into  a  afaaUow  vessel  of  wa^ 
ter,  and  to  allow  them  to  gather  it  up,  which  they  appear  to  take  more  pleasure  in  than 
if  it  is  given  to  them  dry. 

6849.  To  fatten  duekey  the  same  principle  must  be  followed  as  in  other  poultry ;  they 
must  be  regularly  fed  with  the  best  food,  and  kept  quiet.  As  they  are  greedy,  but  not 
nice  feeders,  various  kinds  of  food  are  employed  ;  boiled  potatoes  mixed  with  oatmeal 
or  bruised  oats  are  found  ecouomtcal  and  etfectual ;  barley  should  not  be  given,  as  it  is 
said  to  destroy  their  flavour.  Acorns,  when  they  can  be  had,  are  a  favourite  food  with 
them,  and  very  fettening :  malt  is  likewise  highly  recommended.  When  fattened  on  an* 
unal  substances,  which  are  very  expeditious  in  accomplishing  the  business,  some  are  el 
opinion  that  theHesh  is  not  so  delicate,  somewhat  resembling  that  of  the  wild  duck. 

SnCT.  y. — ^PIOBON-HOUSE  AND   PIGSOZfB. 

6860.  The  pfgeou-house,  or  doi^e-cot,  is  not  so  much  a  favourite  ai^ndage  to  a  man 
sion  as  formeriy,  perhaps  from  the  destruction  by  these  birds  of  the  neig^ibouring  craps . 
bnt  en  a  small  scale,  or  when  they  are  well  fed  in  the  house,  this  objection  may  dinp 
pear.  Some  account  of  the  various  species  of  pigeons,  and  of  thek  qualities  as  food 
will  be  found  in  Book  VII.,  Chap.  V.,  to  which  we  refer  the  reader.  We  shall  here 
aider  the  method  of  breeding  them,  and  their  manegemeut  in  the  dove-cot. 

6861.  The  common  domestic  or  house  pigeon  runs  dso  into  several  Tarietiee, 
called /ancy  pigeon»f  which  are  kept  for  sale  by  persons  who  breed  them  for  porposesof 
amuseinent  only. 

Of  these,  the  carrier  is  perbiqw  the  most  remarkable.  Though  removed  from  thev 
hoines  to  a  considerable  dKstanoe  in  covered  baskets,  yet,  when.let  looee,  they  will  f  ~ 
their  wUy  back  with  unerring  instinct    This  Ihculty  is  w^  known  to  be  employed 
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nonms  inirpo8e3,  as  for  oo&T^og  iiiteBi|e»oe  in  a  rapid  msaner,  and  even  for  stock- 
fobbing  parposes.  ,The  pouter  forms  anotber  variety,  distinguished  by  its  large,  dis- 
tended crop  and  grotesque  attitudes :  it  is  the  tamest  and  most  familiar  of  tbem  all.  The 
itumbUr  has  beautifiU  plumage,  and  his  name  is  derived  from  the  singular  manner  ia 
which  he  tumbles  over  and  over  in  descending  from  a  great  hei|^  in  the  air.  Some 
sorts  of  fancy  pigeons  sett  for  very  large  sums  when  very  perfect  and  of  rare  breeds. 

6853.  To  stick  a  pigepti-houac^  it  is  proper  to  obtain  the  young  birds,  called  sqvxakers^ 
which  are  in  the  best  condition  in  two  seasons,  May  and  August ;  the  last  is  said  to  be 
preferable  for  stock.  The  common  house-pigeon  partakes  so  much  of  the  character  of 
the  carrier,  that  it  is  difficult  to  keep  old  birds  in  any  other  place  than  where  they  are 
reared,  being  known  to  iy  back  again  aod  fiod  their  way  home,  even  when  removed 
with  every  precaution ;  and  it  becomes  necessarv,  tberefoiv,  to  procure  the  yoang  be- 
fore they  have  acquired  any  attachment  for  locaJiiy*  The  male  pigeon  is  distinguished 
from  the  fevaaie  by  his  superior  size,  and  he  attaches  himself  to  one  female  only,  being 
proverbial  for  constancy. 

$853.  The  piftcn  lays  iw  eggs^  whiob,  when  hatched,  produoe  a  bird  of  each  sex. 
.Having  laid  one  egg,  she  rests  a  day  before  she  lays  the  other,  and  then  proceeds  te 
sit.  The  period  of  incubation  is  about  fifteen  or  twenty  days,  aod  the  male  and  female 
sit  alternately!  the  former  in  the  day,  while  the  female  is  seeking  refreslunsnt  abroad : 
both  are  equally  industrious  in  procuriag  food  for  their  young,  when  the  young  ones 
are  hatched  they  require  only  warmth  for  the  first  three  days,  and  the  mother  during 
Chat  time  never  leaves  them.    Pigeons  produce  two  or  three  broods  in  a  year. 

685i.  Their  numaer  cfft^ng  Am  young  is  rtnwrkaiU.  The  old  ones  swaUow  their 
food,  consisting  of  pease  and  various  seeds,  and  fill  their  crops,  which  are  the  largest  in 
proportion  of  any  birds,  and  after  the  (bod  has  remained  the^  until  it  is  maoerated  or 
soAened,  and  half  digested  mto  a  sort  of  pulp,  they  have  the  power  of  fiiroing  it  up  at 
will  and  ejecting  it  into  the  opened  bills  of  the  young  ones,  whom  they  generaOy  food 
in  this  mnnner  three  times  a  day.  They  continue  this  mode  of  ibeding  for  a  week  or 
ten  days,  and  then  they  gradually  add  ft>od  of  a  harder  kind.  While  so  fed  by  the  old 
ones  the  young  are  called  sfudbs,  which  are  most  in  demand  for  pies ;  in  the  next  month 
they  are  able  to  shift  fi>r  themselves,  and  until  they  are  six  months  old  they  are  termed 
squeakers. 

6855.  figsims  1*96  almost  etUirefy  <m  gram  umd  pulses  but  will  sometimes  likewise  eat 
aromatic  vegetables ;  their  power  of  digestion  is  very  great,  and  they  consume  a  large 
quantity  of  ibod.  To  procure  it,  they  fly  over  a  considerable  space  of  ground,  and  are 
very  destructive  to  crops  at  seed  time ;  it  is  therefore  hard  upon  farmers  that  persons 
should  be  allowed  to  keep  many  pigeons  without  having  land  of  their  own.  If  led  at 
liberty,  they  will  procure  food  for  themselves  *,  but  ijf  confined,  they  must  be  fed.  The 
best  vra^  is  to  feed  them  well  in  the  dove-cot,  both  to  keep  them  at  home  and  prevent 
their  doing  injury  to  the  crops.  If  well  fed,  they  will  afiford  young  for  the  table  every 
month  in  the  year.  It  is  recommended,  where  there  is  danger  of  their  destroying  crops, 
to  take  all  the  young  of  the  spring  brood,  or  feed  them  in  the  house,  only  sufifering  the 
August  brood  to  go  abroad,  when  the  crops  are  oflTthe  ground.  In  general,  piseons  live 
about  eight  years,  but  they  are  only  prolific  for  the  first  four  years ;  afterward  they  are 
worth  nothing ;  and  when  they  are  past  that  age  they  only  prevent  the  profit  that  might 
be  reaped  from  those  that  are  young.  It  is  somewhat  diftcuit,  and  requires  consider 
able  experience,  to  distinguish  their  age. 

6856.  Pigeon-houses,  or  dove-cots,  are  of  several  kinds.  A  small  one  may  be  made  of 
a  cask,  or  any  boarded  box,  placed  upon  a  pole  or  against  n  Fig.  905. 

wall.  A  larger  one  may  be  a  loft  in  some  outhouse,  or  a  house 
may  be  built  on  purpose,  or  the  highest  part  of  any  tower  or  or- 
namental building  may  be  designed  as  a  pigeon-bouse.  The 
holes  by  which  they  enter  should  not  be  too  large  or  too  numer- 
ous, and  should  have  a  little  shelf  at  the  entrance ;  they  should 
have  a  southern  aspect,  as  pigeons  delight  in  the  sun.  Great 
care  should  be  taken  to  guard  against  the  entrance  of  rats,  which 
are  dangerous  enemies.  An  objection  to  wooden  dove-cots  is, 
that  they  are  too  cold  in  winter  and  too  hot  in  summer ;  but  this  may  be  in  a  great 
measure  prevented  by  making  the  wood  double,  with  a  space  of  two  or  three  inches  be- 
tween, which  will  form  a  nonconductor  of  heat.  The  holes  should  have  a  piece  of 
weather-boarding  over  them  to  keep  out  the  wet. 

6857.  The  interior  of  the  pigeon-house  must  have  cells  for  nests ;  and  these  may  be 
made  by  potting  up  shelves  of  wood,  stone,  or  slate  twenty  inches  wide  and  one  foot 
apart,  the  spaces  between  being  divided  by  upright  partitions  three  feet  from  each  other. 
Across  the  front  of  each  nest  there  should  be  a  board  of  three  ii^ches  wide,  sliding  op 
aiid  down  in  a  groovo,  to  prevent  the  young  ones  from  fiUling  out,  which  they  are  apt 
to  do ;  by  having  this  board  moveable,  the  nests  may  be  cleaned  out  occasionally.  As 
tame  pigeons  seldom  take  the  trouble  to  make  any  nest  themselves,  it  is  proper  to  make 
some  for  them  of  hav  or  straw,  to  be  put  into  the  cells ;  a  kind  of  basket  is  best.    It  in 
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reeomoieDded  to  fix  a  partition  of  aimilar  height  in  the  midifie  of  each  three  feet  dStfii 
ion,  thus  parting  it  into  two  neats  :  this  is  to  preTent  the  young  from  ninning  to  tbm 
mother  when  she  is  sitting  oyer  fresh  eggs,  and  perhaps  occasion  her  to  cool  and  addle 
them ;  for  sometimes,  when  the  young  are  about  a  fortnight  old,  the  female,  without 
waiting  till  they  are  fledged,  will  leare  them  to  the  care  of  the  male,  and  lay  again ;  and 
it  is  not  uncoomion  to  see  a  fresh  hatching  going  on  while  the  young  ones  are  in  tke 
same  nest.    When  the  young  ones  are  taken  the  nest»  should  be  cleaned  oat,  and  they 
should  be  frequently  examined,  lest  any  of  the  young  ones  should  die  in  the  boles,  as 
they  will  become  putrid,  and  produce  maggots  and  bad  smell.    Every  smnmer,  after  the 
first  or  apring  flight  of  young,  the  nests  siMuld  be  thoroughly  cleaned  ont  ajsd  the  dux^ 
removed.    This  should  be  done  in  the  morning,  and  the  dove-cot  should  never  be  en- 
tered later  than  midday ;  if  disturbed  in  the  afternoon,  the  pigeons  will  be  discontented 
all  night,  and  perhaps  will  sit  outside,  while  their  eggs  are  spoiling.    The  inside  of  the 
house  should  be  well  pUistered,  to  keep  out  venain.    Pigeons  are  generally  fed  in  the 
open  air,  adjoining  their  cot ;  but  when  the'weather  is  inclement,  or  when  it  is  desirable 
to  attach  them  to  their  house,  both  food  and  water  should  be  given  them  in  it :  for  this 
purpose,  a  small  hopper  may  be  fixed  outside,  from  which  the  food,  being  pat  in,  can  de- 
scend into  a  shallow  box  within.    Pease,  the  smaller  kind  of  horse-beans,  wheat,  bar- 
ley, buckwheat,  and  oats  are  eaten  by  pigeons ;  pease  are  the  best :  old  tdres  are  ooasii- 
ered  excellent  food ;  new  tares  are  reckoned  scouring.    Water  may  be  supplied  in  a  aha- 
ilar  manner  hj  a  small  bottle  of  water  reversed  ra  a  small  basin,  in  the  manner  of  the 
common  bird  fountain. 

6858.  Pigeom  require  to  have  fine  sifted  graoel,  or  coarse  sand,  as  they  are  in  the  habit 
of  picking  it  up  to  assist  their  digestion ;  and  if  that  is  not  supplied  to  them,  thej  are 
apt  to  peck  the  mortar  from  the  roofs  of  their  houses  or  adjoining  buildings.  The 
usual  mode  of  supplying  them  is  to  place  what  is  termed  a  9aU-c4U  in  or  close  to  the 
pigeon-house.  This  salt-cat  is  a  jar,  with  holes  punched  in  the  side  snfilcientlyr  large 
for  the  pigeons  to  get  out  with  their  bills  the  following  mixture  put  into  it :  a  gaJton  of 
fine  gravel  or  drift  sand ;  another  of  lime  rubbish  of  an  old  waU,  or,  if  none  be  at  hand, 
lime  mixed  with  sand ;  a  pound  of  cummin  seed,  and  a  handful  of  salt ,  the  latter  twe 
of  wbidi  pigeons  are  very  fond  of;  the  whole  is  moistened  with  stale  urine.  Strong 
scents,  such  aa  asafcetida,  are  said  to  be  agreeable  to  these  birds,  so  as  frequently  to 
attach  them  to  their  habitations  when  they  will  not  stay  under  other  chneumstanoes. 

6859.  Cleanlinest  is  eeeential  to  the  health  of  pigeons ;  a  neglect  of  it  will  cause  them 
to  be  covered  with  vermin.  The  common  bouse^pigeon  is  little  liable  to  disease,  al- 
though fancy  pigeons,  being  monstrous  productions,  are  partieulariy  so.  JJtOe  is  known 
respecting  any  modes  cHT  curing  them. 

0660.  Lawt  reneeHnf  I^^om.— Shooting,  or  destroying  pigeoiu  by  any  other  bmbm,  is  pnmishaMe  Ivj  «  %am 
of  80«.  for  eTory  bird  killed  or  taken.  Any  lord  of  the  menor,  or  frmhofder,  may  b«ld  a  pifean-hoMaa  «P<m 
his  own  land,  bot  a  tenant  cannot  do  it  without  the  lord's  license.  Shooting  «  kilbng  within  a  oextam  aw> 
tance  of  the  pigeon-honse  render*  the  person  liable  to  a  forfeiture. 

Sect.  VI.— ouiifaA  powls. 

6861.  This  bird,  retaining  somewhat  of  the  wild  nature  of  the  original,  which  was 
from  Africa,  is  apt  to  wander  from  home,  and  of  course  cannot  be  so  conveniently  kept 
as  common  fowls.  They  are  remarkably  shy,  and  are  apt  to  forsake  their  nests  if  dis- 
turbed ;  but  in  general  their  habits  and  mode  of  treatment  resemble  that  of  the  torkej. 
There  are  several  varieties,  but  being  rather  difilcult  to  rear  in  our  climate,,  and  being 
noisy  and  turbulent  in  the  poultry-yard,  they  are  seldom  kept,  and  generally  more  for 
curiosity  than  use,  though  they  are  excellent  for  the  table,  and  their  eggs,  though  smaB, 
are  particularly  good.  They  can  seldom  be  brought  either  to  roost  or  lay  in  any  house. 
Like  the  peahen,  they  dislike  confinement^  and  generally  choose  some  shed,  tree,  ok 
bush  for  their  roosting  place  and  nest 

Sect.  VII. — swaks, 

6862.  Tame  swans  are  never  kept  except  there  be  a  piece  of  water  for  them  to  swim 
in,  to  which  they  are  a  great  ornament ;  and  it  is  necessary  that  the  water  should  be 
clear,  towards  keeping  it  in  which  condition  they  assist.  In  its  food  it  is  very  similsr 
to  the  goose.  The  swan  lays  early  in  the  spring,  only  once  a  year,  and  haa  sc^om 
more  than  three  eggs.  The  male  assists  in  hatching.  They  require  little  attention  ia 
breeding,  except  a  small  house  for  their  young,  for  they  usually  build  their  nests  in  some 
secluded  spot  near  the  water,  and  prefer  an  island  if  there  is  one.  They  should  not  be 
disturbed ;  and,  indeed,  so  powerful  are  they,  that  a  stroke  of  their  wing  might  have  a 
serious  e^ct.  The  cygnets  are  dark  coloured  when  first  hatched,  and  do  not  beeoms 
white  till  their  second  year.  Their  bringing  up  is  left  to  tho  mother,  and  may  or  may 
not  have  fopd  supidied,  according  to  the  lociQity.  They  havb  sometimes  been  fttteaed 
in  the  same  manner  as  greei)  geese,  by  those  who  choose  to  try  them  at  table :  in  8a> 
vere  weatherj  in  winter,  they  require  heing  fe4. 
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SiCT.  yin. — PS1C0CK8  AND  PSJkHKllB. 

'SSes.  The  pea-fowl  require  the  same  treatment  as  turkeys.  Though  formerly  broagtt 
to  table,  they  are  not  eaten  now,  their  flesh  being  eoarse  and  ill-flavoured ;  they  are, 
therefore,  kept  only  for  ornament.  The  tail,  which  is  so  eminently  beautiful,  comes  to 
tts  full  size  when  the  bird  is  three  years  old ;  and  some  peacockiB  live  twenty  years. 
They  subsist  on  the  saipe  food  as  domestic  fowls,  but  prefer  barley ;  and  though  they 
are  very  destructive  in  gardens,  yet  they  ate  useful  in  destroying  all  kinds  of  reptiles 
In  her  hatching,  the  hen  has  the  same  habits  as  the  tuiicey,  and  the  pea-chicks  are  ex- 
tremely tender.  It  is  necessary  to  keep  the  peacock  from  having  access  to  the  young, 
as  he  is  apt  to  kill  them ;  and  he  will  kill  young  chickens  in  the  same  way. 

Sect.  IX. — ^phbasants. 

6864.  As  this  bird  has  not  hitherto  been  perfectly  domestieated,  and  as  the  flesh  of 
those  brought  up  in  the  house  is  much  inferior  to  that  of  the  wild  pheasant,  they  are 
bred  chiefly  for  show  only,  for  the  park,  or  for  very  recluse  scenes,  which  they  wiU  not 
readily  leave  if  well  fed  and  not  much  disturbed.  Their  beautiful  plumage  renders  them 
very  Interesting. 

6865.  To  stock  apheasaniry,  the  general  mode  is  to  procure  eggs  from  some  establish- 
ment of  this  sort,  or  sometimes  they  are  found  in  the  woods :  these  are  set  under  a  hen 
that  has  kept  the  nest  three  or  four  days ;  a  bantam  is  best.  When  the  hens  have  sat 
their  full  time,  which  is  from  twenty-three  to  twenty-seven  days,  the  young  pheasants 
as  they  are  hatched  should  be  put  &to  a  basket  with  a  |>iece  of  flannel ;  after  tlie  first 
day  they  should  be  pot  under  a  firame  with  a  net  over  it,  with  a  separate  place  for  the 
mother :  they  should  be  fed  with  boiled  eggs  cut  smaU,  boiled  milk  and  bread,  alum  curd, 
ants'  eggs ;  a  little  of  eaeh  sort,  and  often.  Alter  two  or  three  days  they  will  be  ac- 
quainted with  the  call  of  the  hen  that  hatched  them,  and  may  have  their  liberty  to  run 
about,  observing  to  keep  them  out  of  the  sun  and  the  cold  winds.  It  is  proper  to  choose 
a  situation  for  a  pheasantry  where  they  may  be  well  protected  from  dogs,  foxes,  6lc. 
Those  young  birds  that  are  intended  to  be  turned  out  wild  should  be  taught  to  peroh,  by 
tying  a  string  to  the  hen's  leg,  and  obliging  her  to  sit  in  a  tree  all  night,  till  she  becomes 
aeeustomed  to  this  situation.  The  young  birds  will  follow  the  ben  and  perch  with  her. 
Those  for  breeding  are  to  be  put  into  a  pen,  having  their  wings  clipped :  such  as  are  to 
be  turned  out  are  put  into  another  pen,  netted  over,  and  having  their  wings  untouched. 
When  first  penned,  the  birds  must  be  fed  with  dough  of  barley  meal,  com,  and  plenty  ol 
green  turnips.  Ajs  the  birds  are  fond  of  ants'  eggs,  some  should  be  procured,  if  possi 
ble  ;  and  some  persons  make  artificial  ones  by  roUing  flour  beaten  up  with  an  egg.  Great 
cleanliness  must  be  observed  with  respect  to  pheasants. 

Hen  pheasants  seldom  succeed  in  rearing  their  brood,  through  their  extreme  shyness , 
but,  to  induce  them  to  do  so,  a  retired  place  must  be  provided,  well  sheltered  by  trees, 
and  having  a  supply  of  water.  Pheasants  appear  to  show  great  partiality  for  marshes 
near  the  sea,  or  diflb  with  any  furz  or  cover  for  them,  and  which  join  the  salt  water ; 
for,  Uke  pigeons,  they  are  great  lovers  of  salt.  In  such  advantageous  situations,  Mr. 
Daniel  says  they  can  be  retained  plentifully,  provided  they  have  abundance  of  food  with 
perfect  quiet ;  and  that,  when  reared  with  common  fowls,  they  sometimes  become  very 
tame. 

Sect.  X. — ^aviary. 

6866.  This  is  a  house  fot  keeping  birds  that  do  not  come  under  the  description  ol 
poultry ;  such  as  gold  and  silver  pheasants,  partridges,  quails,  red,  black,  and  wood  grouse, 
turtle-doves,  and  the  rarer  pigeons ;  Muscovy  ducks,  Canadian  geese,  bustards,  gulls, 
curious  varieties  of  the  fowl,  6lc.  ;  also  singing  and  other  small  birds.  A  large  aviary 
requires  an  enclosure  of  some  extent-^perhaps  an  acre  or  two— and  in  this  must  be  the 
various  houses  for  the  dtfierent  kinds  of  birds :  these  may  be  small,  rustic  structures, 
provided  with  the  conveniences  of  roosting  places,  nests,  dus.  Elegant  aviaries  may  be 
seen  at  Wobum  Abbey,  Bedfordshire ;  Cobham  Hall,  in  Kent ;  and  Knowlesly  Hall, 
near  Liverpool.  Some  of  the  birds  that  are  wild  require  to  have  small  nests  or  enclo- 
sures, covered  with  netting,  to  prevent  their  flying  away,  and  to  protect  them  from  birds 
of  prey.  The  construction  of  aviaries  on  a  small  scale  is  too  evident  to  require  partic- 
ular description :  they  most  be  enclosed  with  wire  netting,  and  have  the  usual  contri- 
vances for  holding  food,  drink,  dec. 


CHAPTER  VII. 

neS,   AKD  TBBIB    MAIfAOBKBIIT. 

6867.  Pigs  are  not  very  agreeable  to  have  about  a  house ;  and  it  is  therefore  desirable 
that  they  should  be  kept  out  of  sight  as  much  as  possible,  which  can  only  be  done  where 
there  is  some  kind  of  yard.  Where  cows  are  kept,  it  is  generally  found  convenient  to 
have  also  some  pigs.    It  is  well  known  that  the  most  delicate  pork  is  that  produced  Hv 
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feeding  pigs  on  milk  and  whejr  from  the  dairy,  with  meal ;  and  that  it  is  modk 
to  any  that  can  be  had  from  the  batcher.  NeTertheleas,  if  any  inezperieneed  peim 
should  set  about  feeding  his  pigs  for  hia  taUe*  the  poik  might  proTe  very  expensive  i 
and  this  branch  of  domestic  ecqoomy  requires  some  little  skilL  Hven  is  a  ftnn,  h^gs 
are  generally  considered  rather  as  a  subordinate  speeies  ef  live  stodt,  and  chi^y  vais- 
able  as  consuming  what  would  otherwise  be  lost :  there  is  one  adTantags  wbieb  this  an- 
imal has,  which  is,  that  his  keep  usually  costs  little,  and  is  not  attended  with  much  trsa- 
ble  to  those  accostomed  to  then. 

6868.  There  are  9§rmu  breedt  eftwine^  and  some  fatten  more  readOy  Qpoi»  the  same 
food  than  others ;  and  the  breeds  ¥aiy  considerably  in  their  siae.  Those  whi^  are  reck- 
oned the  best  of  the  smaiD  kind  are  the  Berk^ire  and  the  small  Essex,  or  the  latter  ctosb- 
ed  by  the  Chinese.  Of  larser  hogs,  for  bacon,,  the  Hampshire,  the  Norfolk,  and  the  Cbeskk- 
vce  are  the'  principti ;  and,  as  perkftrs,  the  Snflblk,  Essex,  and  Oxfeidi^irs  me  aaasag 
the  best.    The  long-legged  Irish  pigs  are  oonsideTed  to  be  the  worst. 

6869.  In  pwrchaaing  f^t  fvr  ftUtetang,  it  is  not  always  easy  to  pntcare  tte  veiy  beat 
breeds ;  but  some  of  the  others  may  do  very  well.  The  sew  should  be  at  teait  ten 
months  old  before  she  is  fit  to  breed  from :  she  goes  with  young  a  little  more  fliaa  filer 
months,  and  has  often  two  litters  in  a  year,,  generally  producing  a  nvmereos  pngeay,. 
consisting  of  firom  eight  to  sixteen  at  a  litter.  Hogs,  when  soflhred  to  see  the  nalanl 
term  of  hfe,  lire  firem  fifteen  to  thirty  years.  Their  siie  and  strength  oantinQe  te  m- 
prove  till  they  are  five  or  six  years  old.  The  best  season  fbr  their  fiurowijig  is  in  the 
sommer,  as  young  pigs  are  exceedingly  lender  and  difficult  to  rear  in  the  cold  of  vrinter. 

6870.  Figt  me  terf  trmtbtesome  in  cuUtPMUd  grmmd$,  ploughing  them  «p  with  their 
snouts  in  search  of  wild  roots,  of  which  they  axe  fbnd.  To  pievent  tbem  from  tnmiag 
up  the  soil,  the  best  method  is  to  cut  the  two  strong  tendons  ef  their  snoots  with  a  aftarp 
knife,  about  an  indi  and  a  half  fhmi  the  nose ;  this  may  be  dbne  vrith  little  pain  and  no 
prejudice  to  the  animal  when  about  two  or  three  months  oM.  The  eomnMn  praeticeol 
restraining  them  by  rings  fixed  in  the  snout  is  painfbl  and  trevUesorae ;  these  mest  be 
replaced  as  often  as  th^  gite  way,  and  that  happens  se  freqnently  that  riqfs  aflhrd  Ut- 
tie  security  against  this  nuisance. 

6871.  The  figgenf  tkouU  he  «•  titmoMed  as  not  to  be  offensive,  and  yet  be  easily  svp- 
plied  with  food  from  the  scullery  and  dairy.  Each  animal  requires  to  have  a  separate 
sty,  which  should  open  Into  a  little  court  or  area,  fbr  exercise,  and  to  hold  his  feefii^ 
trough. ,  The  hirge  piggery  erected  by  the  Earl  of  ^^rement  is  said  te  be  one  ef  the  asoet 
complete  in  the  kingdom. 

6872.  The  fig-sty  may  be  built  ofany  convenietit  material :  stone  or  biick  are  Che  best 
It  should  be  dry  ana  warm ;  and  fbr  this  purpose  the  floor  fs  best  paved  wiih  Jaige  etenee. 
and  should  be  raised  a  little  above  the  ground)  and  slope  a  littlB  towaxds  a  cbannd  con- 
ducting the  wet  into  a  drain  leading  to  a  ces»-pocA  or  manure  tank :  one  of  the  naval  de» 
f^ts  of  pig-sties  ia  the  neglect  of  proper  drainage.  The  roof  may  be  tiiatclied  with  strvw^ 
reeds,  heath,  or  any  other  warm  material.  Every  piggery  should  have  a  TuUbuig-poat 
for  the  animals  to  dean  themselves  against.  When  circtonstanoea  pemut  tiie  i^  to 
have  access  to  a  flM,  or  an  ordiard,  or  wood,  wHere  they  can  find  fruila  and  vege£ibles 
of  various  kinds,  it  is  of  great  adtrantage  to  their  health. 

6878.  When  a  sew  u  expected  to  farrow,  she  should  be  separated  fhim  the  rest,  and  lit- 
tered down  with  a  small  quantity  of  dry,  short  straw ;  but  if  too  much  straw  is  nsed  when 
she  has  young,  the  latter  are  apt  to  nestle  under  it  and  be  smothered  by  the  dant  Sows 
should  likewise  be  careftally  watched  for  some  days  after  farrowing^  as  they  aie  wpt  ts 
eat  their  oflbpring :  she  ought  to  be  wet!  fed  while  nursing.  The  young  pigs  are  gener- 
ally weaned  at  the  end  of  six  or  seven  weeks :  and,  when  sows  are  weaning,  they  ooght 
to  be  kept  low,  and  allowed  to  wallow  in  Wet,  as  they  are  at  that  time  veiy  sabject  to  a 
milk  fever. 


6874.  CUmthntu  •homU  bt  obMrbed  as  muck  a*  ftibU  with  ntpeet  to  jm,  ritlmiffh  it  i>  hi 
rnicommoD  among  aome  country  people  that  changing  the  litter  and  cleaning  the  aties  pttxrmdt  dietnae  of  Ibe 
animari  arriTing  at  bit  reqtiirea  degree  of  f«tne« ;  and  that  filth  contributes  to  Im  bealtli  ami  vtmumikg 
T%i8  optnioa  )■  fally  ooatradieted  bf  experimaat.  Although  pigs  in  ganenri  aia  no!  elain  in  tlMir  andt  Mb«i% 
yat  few  domestio  auinab  are  mote  pleaaed  when  ther  hare  clean,  oamfoxtabl*  bada^  and  eaifainly  aoMt  m 
which  cleaAliness  has  a  more  eridentlv  beneficial  effect,  ao  far  as  feeding  and  {iAtenihg  are  eoueemad.  Figs 
are  particnlarlj  liable  to  d!«orden  of  the  ^n,  and  to  Tcnmn,  probably  from  their  gvoaa  leedteg ;  end  rtaaim 
nets  aasisu  tery  mnch  to  remove  these.  It  ia  good  numareinent  to  gira  tlMSi  ueMafou^  •  Uma  vn^lrar  mt 
mtre  with  their  meat:  when  firat  pat  up  to  feed,  acnne  add  a  amidl  paction  of  aoMinatty.  Soma  pi^  aca  faaik 
to  inflammatory  diaordera,  whkh  are  lelaom  eurafale.    Toprerent  thia,  lome  mA  and  lenib  them  avaiy-  weak. 

6876.  The  pig  ie  a  toraeiou*  onteio/,  gross  in  his  feeding,  and  almost  omniToroaa.  He 
wiU  devour  animal  matter,  but  it  is  diiefly  on  vegetable  food  that  he  is  fed.  ^  wiB 
graze,  eat  cabbage  leaves,  common  and  Swedish  turnips  or  turnip  tops,  carrots,  pais- 
nips,  and  maagel-Wttrzel :  potatoes  afford  him  mwA  notriment,  hot  should  never  be 
given  raw,  but  alwaya  boiled,  and  the  water  in  which  they  were  boiled  ahenid  be  thrown 
away.  Besides  this,  all  the  peelings  and  refuse  of  potatoes,  cabbages,  and  other  vege- 
tables, and  greasy  slops  from  the  scullery,  are  made  up  into  a  mash  fer  the  pigs ;  and 
there  shouki  be  a  spout  leading  out  ef  the  wall  of  that  place  oonveying  it  into  ptoDO 
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reeepUcies  for  carrymg  it  to  tiia  hof  cistern  or  trouffh.  Pig»  will  thrive  and  be  in  tol- 
erably good  condition  when  kept  upon  food  of  this  kina ;  but  beaidee  thta^  there  ia  another 
stage  in  his  feeding,  which  is  fatUnimg  him  for  the  butcher.  For  this,  food  of  a  more 
nourishing  quality  is  requisite ;  and  farinaceous  food  is  Ibnnd  to  be  more  fattening,  such 
as  barley  meal,  pea  meial,  and  bndcwheal ;  these  are  boUed  with  milk,  or  mixed  with 
other  kinds  of  food.  If  pigb  are  suffered  to  gorge  themselves  with  food,  they  sue  liable 
to  have  surfeit  and  indigeiBtion,  which  is  removed  by  abstinence  for  a  day,  or  giving 
nothing  but  a  warm  mash,  with  bran  or  poIlaM. 

6876.  Infatimiiur  mucking  pigs^  all  that  is  requisite  is  to  keep  the  mother  well  lodged 
and  nourished.  VUamsd  jng$y  when  to  bo  fatted,  are  to  be  kept  constantly  on  whey,  or 
skim-milk,  or  butter-milk,  with  frequently  an  addition  of  pease,  or  beans^  or  barley  meal. 
Such  good  keeping  makes  them  increase  rapidly  in  size,  and  renders  them  fit  fbr  use  at 

an  early  age. 

6877.  Wken  fig*  art  of  a  fraper  art  to  fatten  for  fork  or  ftseon,  they  are  ke|»t  ill  the  sty. 
and  well  fed  with  the  best  rood.  Tnis  must  vary  somewhat  according  to  circumstances ; 
but  certain  kinds  of  food  are  usually  employed  for  this  purpose.  Milk,  whpy,  and  scul- 
lery wash,  with  steamed  potatoes,  meal  of  barley,  pease  and  beans  boiled  with  milk,  are 
all  fattening  materials ;  also  Swedish  turnips  and  carrots  boiled  or  steamed.  Potatoes, 
if  raw,  are  of  little  use  to  fatten,  and  hence  the  inferiority  i^f  the  greatest  part  of  Uie 
Irish  bacon  that  comes  to  market ;  they  are  much  more  nutritive  if  boiled.  Grains  from 
the  distiller  are  likewise  used  wheiv  they  can  be  obtained ;  and  here  it  may  be  proper 
to  notice  an  error  respecting  the  last.  It  is  a  general  idea  that  distillers'  grains  are  the 
cause  of  a  constant  intoxication  of  the  pigs,  and  hence  that  their  flesh  cannot  be  healthy; 
but  it  is  a  mistake  to  suppose  that  there  is  any  spirit  left  in  the  grains ;  observation  has 
shown  that  pigs  fed  upon  such  food  are  quite  as  healthy  as  any  other.  Bacon,  however, 
fatted  upon  porridge  of  barley  meal  and  skim-milk,  is  the  finest. 

A  pig  may  be  fattened  in  about  six  weeks  or  two  months.  Youbg  porkers  ake  gener- 
ally fattened  between  October  and  Christmas ;  if  fed  on  boiled  pease  or  beans,  or  meal 
from  them,  for  the  last  fortnight,  the  flesh  and  fat  will  be  firmer.  A  little  salt  sprinkled 
with  their  food  will  often  make  them  relish  it  better.  There  is  no  necessity  that  the 
wash  from  the  scullery  should  be  always  given  fresh ;  on  the  contrary,  pigs  seem  to  pre- 
fer that  which  has  been  accumulated^  and  kept  a  little  so  as  to  be  stale  or  sourish,  and 
perhaps  beginning  to  ferment,  on  which  account  some  recommend  having  several  tubs 
or  cisterns  to  collect  it  in,  so  that  one  may  be  emptying  while  another  is  filling. 

6878.  The  kog  cistern  for  containing  the  wash  is  best  made  of  stone  or  slate ;  wooden 
vessels  are  liatSe  to  decay,  and  lead  is  dangerous.  Some  have  been  made  of  brick  and 
Roman  cement,  or  bricks  laid  in  strong  ferruginous  clay,  lined  with  a  coat  of  the  same, 
so  as  to  be  perfectly  water-tight.  A  slanting  shed  roof  should  be  placed  over  them,  and 
it  may  be  sunk  in  the  ground  with  advantage,  to  prevent  freexiflg  in  winter. 

The  feeding  trough  ought  to  be  kept  very  dean,  and  frequently  washed  out  with  hot 
water. 

6879.  Wkert  •  ijmglt  com  ii  tcpf ,  mmcA  cannot  h«  ttpteiti  from  %er  for  the  pig*  ;  «ad  yet  rntnj  a  cottager 
eonthvea  with  that.  «&4  the  refine  of  hie  eerden,  with  o&l  of  hie  kitohen,  not  only  to  ktop  one,  and  perhaps 
twOf  but  to  fatten  them  tolerably.  When  litila  more  than  potatoes  an  employed  to  fatten,  the  qaaatmee  rs- 
qnisite  hare  been  stated  thns :  To  fted  a  pork  pig  of  8  stone,  or  1S8  Ibe.  woi^^t,  alkwing  a  peck  a  day  in  IS^ 
hoshels,  Toiy  little  oatmeal  or  barler  meal  will  be  necessary.  A  pork  pig  of  0  stone,  or  90  Ibe.,  may  be  fat- 
tened by  111  buehels  of  potatoee  at  I  neck  a  day.  A  bacon  pig  of  SO  stone,  or  890  U»..  will  require  38  bushels 
of  potatoee,  and  a  load  of  oatmeal  or  10  etooe  weight.  With  one  cow,  two  pigs  may  be  kept  with  good  man- 
•pemenL 


CHAPTER  VIII. 

RABBITS. 

6880.  Rabbits  are  not  only  kept  in  a  domestic  state,  but  also  largely  in  a  wild  state  in 
warrens,  particularly  in  sandy  districts.  A  warren  is  an  enclosed  piebe  of  ground  where 
the  rabbits  live  in  holes  which  they  bunow  beneath  the  surface,  as  it  exists  naturally ; 
or  in  banks  raised  artificially  for  the  purpose :  level  ground  is  not  fit  for  a  warren,  these 
animals,  in  their  native  state,  delighting  to  burrow  in  the  sides  of  sandy  hills.  It  is  es- 
sential that  the  soil  should  bo  dry,  sandy  and  poor ;  a  damp  situation  will  be  fatal  to  the 
stock,  as  they  are  very  liable  to  the  rot ;  and  too  rich  herbage  is  unfavourable  to  their 
health.  In  the  winter  season,  when  the  weather  is  severe,  food  most  be  supplied  to 
them,  consisting  of  green  hay,  turnips,  and  other  vegetables.  The  wild  rabbits  are 
taken  in  the  warrens  by  nets  or  traps,  and  sometimes  by  terriers :  they  are  in  season 
from  the  end  of  October  to  the  beginning  of  January,  and  are  better  as  food  than  tame 
rabbits.  There  is  seldom  any  other  variety  kept  in  warrens  than  the  gray.  Vast  num- 
bers of  these  wild  rabbits  are  sent  to  the  London  ioiarkets  in  the  wmter  months,  and 
sold  at  a  very  cheap  rate. 

6881.  Tame  rabhiu  are  reared  in  rabbit-houses,  or  i^  hutches :  there  are  several  vari- 
eties of  them ;  the  large  white  and  yellow  species,  and  a  laner  variety  of  the  hare 
colour.    These  and  other  varieties  may  be  had  of  the  London  dealers  and  poultrymen 
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6882.  The  doe  %riU  breed  at  the  age  of  a  year,  and  sometimea  in  six  nMmtha,  and  Kei 
period  of  gestation  is  thirty  or  thiri^-one  daya.    Some  days  before  partantioa  hay  ia  ta 
be  given  her  to  aaaiat  in  making  her  bed,  to  which  she  adds  the  floe  which  naifcore  has 
instructed  iier  to  tear  from  her  body  for  that  purpose  $  formins  tlus  bed  is  the  first  alga 
of  pregnancy.    There  are  generally  from  five  to  ten  produced  at  a  litter,  but  if  any  of 
these  appear  defective  or  sickly,  they  are  usually  destroyed,  five  being  aa  many  aa  she 
can  weU  rear :  at  the  end  of  six  weeks  they  may  be  separated  lirom  her  and  weaned. 
The  buck  should  be  kept  at  a  distance  while  she  is  nursing  the  young,  or  be  will  kill 
them.    Should  the  doe  be  weakly  during  nursinf ,  it  is  common  to  give  her  more  ooor- 
ishing'  food  than  usoaL    With  doe  attention  in  Keeping  them  warm  and  feeding  them 
well,  rabbits  may  be  bred  throughout  the  whole  year,  though  four  or  five  litters  may  be 
considered  sofficient. 
6888.  The  raMnU*  hulchest  in  which  they  are  kept,  are  wooden  houaea,  JSg.  906,  two 
I^,  MS.  feet  six  inches  or  three  feet  wide,  and  one  foot  aiz  indies  high, 

divided  into  two  by  a  partition  within  that  has  aa  opening 
forming  a  communication  between  them ;  the  nae  of  this  diviskm 
is,  that  the  rabbits  may  be  confined  in  one  while  the  olher  is  be 
in^  cleaned  out,  which  must  be  done  finequently,  otherwise  the 
anmials  will  become  diseased.    Each  division  should  have  a  dooi^ 
and  one  of  them  may  be  wired  or  fitted  with  bars  an  indi  apart, 
two  of  which  should  be  moveable,  to  put  in  food.    The  food  is 
put  into  a  trough,  a,  which  should  be  of  pewter,  iron,  or  earthen- 
ware,  as  rabbits  are  apt  to  gnaw  them  when  of  wood.    Their 
grass  and  greens  may  be  laid  on  the  floor.    Theae  hntchea  ars 
ranged  in  the  rabbit  room  along  the  wall  a  few  feet  from  the  floor, 
or  in  any  other  way  that  may  be  found  convenient,  the  apartraeot 
not  being  always  intended  for  the  rabbits  to  ran  about  in ;  tboagh 
some  prefer  this,  if  there  are  but  few. 

6884.  The  food  of  the  ralfbii  is  entirely  vegetable.  They  feed  upon  common  graas, 
clover,  lucem,  and  on  good  hay,  and  pea  and  bean  straw ;  greens  and  roots  form  ex- 
cellent food,  and  potatoes  boiled  or  steamed.  They  will  fatten  upon  them,  but  still  mora 
if  they  are  given  corn  and  pollard.  Some  think  that  the  flesh  is  leas  dry  when  fed  chiefly 
upon  succulent  herbs ;  but  with  these  moist  foods  they  must  always  have  a  proportion- 
able quantity  of  the  dry  foods,  as  hay,  bread,  oats,  bran,  grains,  chal^  and  the  like;,  or 
they  will  become  pot-bellied,  and  die.  This  food  may  be  given  three  times  a  day ;  and 
when  they  have  greens,  they  must  not  have  drink ;  at  idl.  times  they  drink  bat  little 
The  test  of  health  is  their  dung  being  not  too  moist. 

6885.  Rabbit*  are  in  perfection  for  feeding  at  the  fourth  or  aiith  month,  or  mnch  leas 
sometimes,  if  they  are  given  fahnaoeous  food. 

6886.  The  dieeaeet  of  rabbiu  are  not  numerous,  if  moderately  taken  care  of ;  keeping 
them  too  much  on  green  food  will,  as  has  been  stated,  cause  them  to  be  potrbelUed,  the 
cure  for  which  is  changing  their  diet  by  giving  them  hay  and  com,  ground  malt,  or  peaae. 
or  any  farinaceous  focS.  They  are  also  liable  to  liver  complaints,  which  are  incurable 
Fattening  should  not  be  pushed  too  far,  otherwise  they  will  sometimes  drop  ofl*  sod 
denly. 
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CHAPTER  IX. 

▲PIIRY,  AND  MAMAOBHEMT  OP  BEES. 

6887.  The  natural  history  of  bees,  with  their  divisions  into  queens,  drones,  and  work- 
ing bees,  is  so  interesting  that  it  has  been  treated  of  in  an  ample  manner  in  a  variety 
of  popular  hooka :  it  is  not  necessary  to  repeat  it  here,  and  we  refer  the  reader,  for  the 
nature  of  honey  and  wax,  and  the  manner  of  their  production  by  the  bee,  to  Book  VIII , 
Chap.  XIV.,  "On  Honey,"  and  to  Book  IV.,  Chap.  II.,  "On  Wax.**  We  propose  at 
present  to  confine  ourselves  to  the  methods  of  managing  and  preaerving  the  stock  of 
bees  in  their  hives.  In  modem  times,  the  importance  of  bees  has  suffered  a  consid- 
erable diminution  in  consequence  of  the  introduction  of  sugar ;  still,  this  part  of  oor 
economy  is  cultivated  with  considerable  care,  and  improvements  have  lately  been 
made  in  it. 

6888.  The  locality  and  particular  situation  where  it  is  proposed  to  keep  bees  moat  be 
considered  with  reference  to  their  natural  food,  and  whether  it  is  likely  to  be  in  sufficient 
abundance.  The  apot  selected  for  placing  the  hives  should  be  well  sheltered,  and  hare 
a  southerly  aspect,  with  garden  herbs,  and  flowers,  if  possible,  in  the  vicinity.  Fool 
smells  and  loud  noises  have  been  thought  annoying  to  bees,  and  hence  it  is  deemed 
advisable  never  to  place  them  in  the  neighbourhood  of  forges,  pig-sties,  and  the  like. 
This  opinion  with  respect  to  noises,  however,  is  doubtful,  since  they  do  not  appear  to  be 
^^8hed  with  the  organs  of  hearing. 

6889.  The  advancement  o'  agricoltnie,  and  the  consequent  decrease  of  wild  flcnr«n^ 
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wiA  the  eaclosore  of  wastea  and  conunODB,  bare  been  amkroimUe  to  the  kee^c  of 
bees ;  and  in  an  arable  countT?,  with  good  faimlng,  lew  stocks  can  be  supported.  Neu 
large  tracts  of  heatti  land,  where  the  SoweTs  of  the  heather  fnrniah  an  am^  eapplf  of 
Ibod,  bees  generally  thhTe.  In  Qermanjr  and  Switieriand  it  is  not  nnoouunon  to  trane- 
port  bee-bives  into  these  places  during  the  amainer  oeaMn ;  this  ofaanga  of  aitnation  la 
effected  in  some  parts  of  France  by  meana  of  boats  on  the  rlTers.  Bees  are  Mippaaed 
to  range  a  tnile  or  two  in  quest  of  fbod, 

6890.  To  tttailUh  sn  apiary,  it  is  necessar;  to  procnre,  by  porchase  or  otherwise,  a 
hive  of  bees,  or  at  many  as  aie  required  to  commenee  with.  Cominon  straw  hiTM 
with  bees  will  be  safficienl.  The  hivea  should  be  Belei»ed  b)r  a  skilful  person  in  a  coed 
evening,  or  very  early  in  the  morning :  the  spring  is  the  best  seaMD :  he  will  be  able  to 
form  a  tolerably  good  idea  whether  or  not  a  hive  is  full  of  beet  toA  omnba  by  tapping  on 
it.  The  hives  may  be  easily  moved  by  placing  a  square  board  under  each,  and  pntiing 
;t  upoaaclotb,  whichis  tohetbawnupallroand  it;  then  cariying  it  upon  ■  nun's  bead. 
When  brought  home,  the  hives  may  be  placed  on  stands,  or  in  a  bee-houae ;  this  may  be 
a  wooden  closet  raised  on  feet,  and  having  doors  opening  in  the  front  and  aides ;  it  may 
be  four  feet  wide  and  six  feel  high,  with  three  shelves,  each  large  enough  to  hold  two 
hives,  with  a  slanting  roof  to  turn  the  wet.  The  holes  for  tbe  entrance  of  the  beea 
shoultl  be  three  inches  long  and  a  quarter  of  an  inch  high,  with  a  little  shelf  beriH^  each, 
for  the  bees  to  light  upon. 

6891.  Bat  require  a  vvrnt  Itrnpcralure ;  and  it  is  said  Ihat  neither  the  larvn  nor  chrys- 
alis wiU  live  in  cold  of  S0°.  They  appear  to  have  the  faonlty  of  perceiviog  the  approach 
of  cold  weatbei  and  rain,  and  eveir  while  busy  abroad  at  their  worii,  they  wlH  snddenlr 
leave  otT,  and  hurry  home  in  crowds,  till  the  doors  of  ibeir  habitations  can  scarcely  ad- 
mit them  fast  enough ;  and  they  are  seldom  caught  in  a  shower,  unless  at  a  great  dis- 
tance from  the  hive.  Cold  is  a  great  enemy  to  them ;  and  in  this  climate  ttwir  hives 
must  be  kept  well  sheltered  and  warm :  to  defend  themselves  against  it  in  a  hard  win- 
ter, they  crowd  together  in  the  middle  of  the  hive,  and  buiz  about,  exciting  a  warmth 
that  may  be  perceptible  by  laying  the  hand  upon  the  glass  window  of  the  hive.  Some- 
times, in  very  cola  winters,  they  form  clnatars,  hanging  on  each  other,  and  continue  ibr 
some  time  in  a  torpid  state.     When  the;  appear  to  be  dead  with  cold,'they  may  be  fre- 

SLienlly  revived  by  laying  them  on  a  cloth  at  a  distance  from  the  fire,  or  by  applying  arti- 
cial  beat  to  them  in  some  other  mode.  Mild  winters,  as  well  as  severe  cM,  are  often 
jqjuriouB  i  sunshine  in  winter  tempts  them  to  go  abroad,  and  exposes  them  to  a  change 
of  weather. 

6892.  Bet-hittt  have  beep  made  of  rarions  forms :  the  common  form  answers  in  gen- 
eml,  is  well  known,  and  easiest  procured.  Hinsh  recommends  that  represented  in  ^. 
907.     Instead  of  having  three  oi  four  legs,  as  is  usually  the  ease,  Fi/.tm. 

a  single  one  is  prefttrable,  as  being  a  better  proteolioa  from  nrmin 
and  insects :  the  hive  may  be  chained  down  and  locked.  It  shotdd 
be  placed  about  two  feet  fiom  the  ground  when  on  a  separate 
stand-  The  fittest  material  is  straw,  which  aObids  the  bMt  de- 
fence against  the  extremes  or  heat  in  summer  and  cold  in  winter ; 
this  is,  in  general,  prererable  to  wood,  though  some  ingeniooa 
kinds  tkave  been  oonslrncted  of  this  substance.  Hive*,  with  glaaa,  i 
have  been  made  for  the  purpose  of  studying  tbe  habits  of  the  bee,  i 
bnt  only  with  this  view.  A  superior  kind  baa  been  inveated  by  ^ 
Mr.  Nutt,  and  is  described  in  his  work  on  bees.  The  siae  of  the 
hives  should  correspond,  as  nearly  as  possible,  with  that  of  the 
swarms.  Bees  will  endeavour  lo  ill  with  combs  whatever  hire 
they  are  put  into  tiefore  they  begin  to  gather  bogey.  Owing  to 
this,  when  a  hive  is  too  large  for  its  inhabitants,  the  time  for  coUeoting  their  winter 
store  is  spent  in  unprofitable  labour,  and  starvation  is  the  consequence.  His  evil  also 
extends  to  occasioning  lata  swarming  tbe  next  summer ;  it  being  long  before  tbe  hive 
becomes  so  filled  with  young  bees  as  to  produce  a  neceasity  for  emigration,  from  which 
cause  the  season  is  too  far  advanced  for  tbe  young  coloniea  to  [m>curD  a  winter  stock. 
A.  full-sized  straw  hive  will  hold  three  pecks ;  a  smaK-siud  one  from  one  and  a  half  to 
twopecks. 

When  there  are  many  hives,  it  is  usual  to  collect  them  together,  in  a  bee-house,  or 
apiary,  for  the  greater  bciliiy  of  protecting  them  from  the  cold  or  thieTss,  and  greater 
facility  in  exaniining  their  condition  sad  progress.  It  may  consist  of  a  wooden  closet, 
as  above  mentioned,  or  merely  a  simple  recess  in  a  wall  expoeed  to  the  south,  and  with 
shatters  to  exclude  the  sun  occasionally  in  summer  and  the  cold  in  winter.  The  hives 
are  often  placed  in  the  kitchen  garden,  where  they  are  oonsidered  as  useful,  by  aiding 
the  impregnation  of  flowers, 

6893.  The  twamiag  of  hca  generally  commences  in  June ;  in  some  aeasons  easier, 
and  in  cold  climates  or  seasons  later.  It  is  preceded  by  their  hanging  in  s  kind  of  stiing. 
Hives  should,  if  possible,  be  placed  in  the  neighbonriiood  of  goos^etry  or  ourrant  boshes, 
rather  than  of  large  trees,  as  the  bees  ard  sure  to  fly  to  the  first  tree  ther  can  find. 
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When  thd  b«es  are  obsenred  bmpng  togvtlMr  in  a  atring,  ibey  ahooM  be  canfOlly 
watched  till  the  awarm  has  aettied,  which  it  geiieraDjr  does  on  a  boah  or  tree,  when  a 
new,  clean  hive  ahonld  be  brought  and  placed  over  the  beea  for  tbem  to  go  np  into ;  m 
the  awarm  ahoald  be  swept  into  the  hiTe>  whiiA  moat  be  immediately  carried  to  the 
place  where  it  is  to  atand.    It  aometimee  happens  that  the  swam  will  leare  the  old  hive 
and  retnm  again  several  timea,  owing  to  the  qneen  not  hating  accompanied  them,  or 
from  her  having  dropped  on  the  ground,  when  too  young  and  weak  to  fly  to  a  <w«»nnrf 
It  was  formerly  the  practice  to  wash  the  hive  with  beer,  or  sngar  and  wmter,  and,  after 
the  beea  were  hived,  to  let  it  stand  tOI  evening  before  it  waa  removed  to  the  place  where 
it  was  to  remain ;  but  both  theae  practicea  are  now  thought  unnecessary,  and  the  latter 
even  injurious.    Should  the  weather,  for  some  days  after  awarming,  be  nnfovoarabie  for 
the  bees'  going  dnt,  they  must  be  fed  with  care  until  it  clears  up,  otherw&e  the  young 
awarm  will  run  a  risk  of  djring. 

0894.  The  lumep  tM  taken  from  thi  khe  itt  two  difl^rent  modes.  The  most  aadent,  and 
still  the  most  usual  mode,  ia  by  suflbcating  the  bees,  Which  is  done  in  the  Ibllownig  man- 
ner, m  the  autumn,  generally  in  October :  Linen  rags  smeared  with  mdted  solpbur  ar« 
introduced  to  the  hive  by  placing  it  in  a  hole  in  the  ground,  where  a  few  shreds  of  this 
article  are  undergoing  a  smothering  eombuation ;  or  the  foil  hive  may  be  placed  oa  an 
empty  one  inverted,  and  the  aulphureous  smoke  introduced  by  a  fomigating  bdlova. 
The  bees  will  fall  from  the  upper  to  the  lower  hive  in  a  fow  miiratea,  when  they  majbe 
removed  and  buried,  to  prevent  resuscitation.  The  oombs,  b^ng  thus  deared  of  bees, 
may  be  cot  out.  Although  this  practice  has  been  mentioned  as  cruel,  it  is,  in  fact,  not 
mord  so  than  any  other  way  of  killing  animals  for  food,  and  it  would  be  impossiUe  to 
p)rese)rve  all  the  awarma,  as  the  bees  would  mdtiply  too  fhst  However,  where  the 
preservation  of  the  li^es  of  the  bees  is  an  object,  another  method  is  employed,  by 
wliich  only  a  part  of  the  honey  is  taken,  about  September.  It  is  effected  aa  fcdfows : 
Having  ascertained  the  wnght  of  the  hive,  and  determined  on  the  quantity  of  honey-comb 
that  is  to  be  extracted,  begin  the  operation  as  soon  as  evening  sets  in,  by  inverting  the 
foU  hive,  and  placing  an  empty  one  of  exactly  the  same  diameter  over  it.  A  table^oth 
mast  be  tied  round  the  whole,  to  prevent  the  bees  from  molesting  the  operator.  The 
hives  being  thus  arranged,  beat  the  sides  gently  with  a  stick,  particularfy  in  those  parts 
to  which  the  combs  are  attached,  which  are  parallel  vrith  the  entranoe  of  the  hive.  The 
beea  will  then  aaeend  in  a  few  minutes  into  the  upper  hive,  which  win  be  known  by  a  loud 
humming  noise ;  or  this  transfer  of  bees  may  be  efibcted  by  a  slight  fumigation  with 
burned  paper.  When  the  whole  community  has  ascended,  the  hive  with  the  bees  may  be 
phused  upon  the  pedestal  fhim  which  the  foil  hive  was  removed,  sod  that  6am  which 
the  bees  have  been  driven  may  be  taken  into  the  house  to  have  tlie  comb  extracted. 
Particuhir  care  must  be  taken  to  cut  out  only  one  comb  at  h  time ;  not  to  take  too  much. 
Having  thua  obtained  a  sufficient  quantity,  the  hive  may  be  ptaced  over  that  contmning 
the  bees,  which  must  be  reversed,  and  both  left  In  that  position  unlU  the  next  morning, 
when  the  bees  will  be  fbund  to  have  taken  possession  of  their  fbtmer  hive ;  and  if  the 
season  proves  fair,  they  wifl  be  able  to  make  another  quantity  of  comb  and  honey  eqnal 
to  what  they  lost.  If  the  honey  is  taken  early  in  the  season,  immediately  after  the 
first  iwarm,  Uie  whole  of  it  may  be  cut  oikt,  and  the  bees,  being  returned  into  the 
emptied  hive,  will,  perhaps^  be  able  to  make  honey  enough  afterward  fbr  their  winter 
stock ;  but  it  is  to  be  observed  that,  in  this  case,  the  hive  cannot  be  expected  to  be  full 
of  honey,  because  the  bees,  in  June  and  July,  are  chiefly  occupied  in  breeding,  and  by 
tUs  method  one,  if  not  two  swarms  are  lost.  Various  other  contrivances  have  been 
invented  for  taking  the  honey  without  destroying  the  bees,  but  their  deseriptkm  would 
demand  more  details  than  our  limits  will  allow,  and  we  most  refer  the  reader  to  works 
written  expressly  on  the  subject)  as  Bagstel*  on  Dees,  1B84 ;  and  Nutt'a  work  on  the  same. 

By  managing  the  temperature  of  the  hives,  Niitt  prevents  young  bees  from  being  pro- 
dnded,  and,  conseqnenUy,  no  swarms  can  take  place,  which  often  occasion  so  maeh 
trouble.  It  appears  that  under  a  certain  degree  of  heat  the  queen  will  lay  bo  eggs,  nor 
would  they  be  hatdied,  although  the  collecting  and  storing  of  honey  will  go  on  at  ths 
low  degree  of  heat ;  the  hives  are,  therefore,  kept  cool  by  ventilation.  That  ventilation 
is  important  to  the  health  of  the  bees  there  can  be  no  doubt ;  but  the  swarming  bemr 
natural  to  bees,  it  is  impossible  altogether  to  prevent  it.  There  is  some  difllbrenee  of 
opinion  respecting  the  utility  of  Nutt's  boxes,  the  advantages  of  which  are  thought  to 
bojexaggented,  though  they  are  certainly  more  elegant  and  convenient  than  the  com- 
mon ones,  where  amusement  chiefly  is  the  object. 

6896.  To  frdtici  tki  ordinary  kive$  from  the  eddy  they  are  covered  with  a  thatch  of 
straw  or  rushes  about  the  end  of  September,  according  to  the  climate  and  season.  This 
is  very  essential,  and  well-covered  hives  are  always  in  a  better  condition  the  fbOowing 
spring  than  such  as  have  not  been  covered.  In  October,  the  aperture  at  whi^  the 
bees  enter  ahould  generally  be  narrowed,  so  aa  only  to.  admit  of  one  bee  pnasiiig  at  a 
time.  Indeed,  a  very  small  portion  of  air  is  sufficient  for  them  in  winter,  When  they 
are  taiotiiy  in  a  torpM  state  {  and  it  were  better  for  then»,  during  severe  fhwts,  to  be  en- 
tirely shut  un«  as  numbera  are  often  lost  from  being  enticed  to  quit  the  hive  during  the 
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sonslune  of  a  winter  day.  It  wU  be  pTC|>er  to  remove,  by  a  crooked  wire,  the  dead 
bees  and  other  filtbv  which  the  living  at  this  season  are  unable  to  perform  of  themselves. 
To  the  hives  whose  stock  of  honey  was  sufficient  for  their  maintenance,  or  those  to 
which  a  proper  4|aantity  of  sugar  had  been  givea  for  that  purpose,  no  farther  attention 
will  be  necessary  until  the  br^ding  season  arrives ;  this,  in  warm  sitoations,  generally 
t^es  place  about  the  beginning  of  May;  and  in  cold,  about  a  month  after.  The  young 
bees;  for  a  short  time  previous  to  their  leaving  thoir  eell8«  and  some  time  after,  require 
being  fed  with  the  eame  regularity  that  young  birds  are  by  their  parents ;  and  if  the 
store  in  the  hive  be  exhausted,  and  the  weather  sqch  as  not  to  aqmit  of  the  working 
bees  going  abroad  to  collect  food  in  sufficient  quantity  for  themselves  and  their  brood, 
instinct  impels  them  to  kill  and  throw  out  some  of  the  larvs.  To  prevent*  such  acci- 
dents, it  is  advisable,  if  during  the  breeding  season  it  should  rain  for  two  successive 
days,  to  feed  all  the  bees  indiscriminately,  as  it  would  be  difficult  to  ascertain  only  those 
which  required  it. 

6896.  h  if  sometimet  necessary  to  supply  the  bees  vfkh  food  early  in  the  springs  ahould 
they  have  consumed  their  winter's  stock,  or  if  kept  during  the  wmter,  after  their  honey 
is  taken.  This  should  not  be  deferred  too  long ;  the  hives  should  be  examined  in  Se|^ 
tember,  and  if  a  large  hive  does  not  weigh  thirty  pounds,  it  will  be  necessary  to  allow 
it  half  a  pound  of  honey,  or  the  same  quantity  of  soft  sugar  made  into  sirup,  and  lose  in 
proportion  for  smaller  hives.  It  is  sometimes  the  practice  merely  to  dissolve  sugar  in 
water,  but  without  boiling  it  into  a  sirup ;  but  this  does  not  answer  properly,  for,  when 
the  water  evaporates,  it  leaves  the  sugar  to  crystallize,  and  in  that  state  the  bees  can- 
not act  upon  it.  A  sirup  is  a  closer  combination  of  sugar  with  water,  by  which  the 
latter  is  prevented  from  flying  off,  the  consistence  resembling  honey.  Some  reconmiend 
a  plate  of  diluted  inferior  honey  crossed  with  straws,  and  covered  with  a  paper  pierced 
with  numerous  boles,  through  which  the  bees  will  seek  the  honey  without  daubing  them- 
selves. 

6897.  When  honey  is  scarce  in  the  hives  early  in  the  spring  or  late  in  the  autumn,  and 
there  are  no  flowers  to  furnish  them  with  more,  and  the  bees  have  ranged  the  fields 
without  success,  they  will  endeavour  to  supply  themselves,  at  the  hazard  of  their  lives, 
(Irom  the  stores  of  other  bees  ;  and  conflicts  sometimes  occur  in  consequence  of  depre- 
dations on  neighbouring  colonies,  which  frequently  terminate  fhtally  to  many  of  their 
number. 

4t696.  7^  b€»t  remeiv  for  the  tting  of  the  hee  ii  ttated  fa  the  Qanrteriy  AeTiew.  "  Extract  at  onoo  tb« 
•tinr,  irhich  i»  innsnblymi  beboad ;  if  s  wAtah^kay  to  at  hABd,  pratt  H  •x»ctl|r  o^r  th»  woimd,  «>  tlMt  nradi 
of  the  Tenom  m«^  be  squeezed  ottt ;  and  in  any  caae  apply,  the  sooner  tf  ooime  the  bettor,  laadannm,  or  the 
least  drop  of  spirit  of  ammonia.  Oil  and  honer.'which  are  also  recommended,  probably  act  in  keepinflr  off  the 
air  from  the  Wound.  The  care  varies  much  with  the  constitntions  of  individuals ;  but  the  poieon  boingr  add, 
imv  alkali  will  probably  be  servioeabie." 

6S99.  Tkote  mho  wish  to  iAmmt  thtmsdvu  with  heto  should  study  their  hAbits :  it  ia  tenufffcaUe  how  eiaily 
many  bee  masters  can  manage  them.    In  particular,  they  cannot  bear  to  be  hreataed  upon. 


-j^ 


CHAPTER  X. 
ri»a  PONDS. 

6900.  It  is  much  less  the  custom  to  keep  fish  in  ponds  ,at  present  than  it  was  ita  for- 
mer times,  when  the  Roman  CathoUo  was  the  established  religion  of  this  oonntry,  in 
consequence  of  which  fish  was  almost  an  essential  attiete  of  food  two  days  in  the  week, 
and  for  whieh  reason  fish  ponds  are  still  very  numerous  on  the  Continent,  At  that 
time,  also,  the  communication  between  the  seaooast  and  the  iolaiid  parte  Of  thia  king- 
dom was  much  more  diflhmlt  than  at  present. 

The  situations  in  which  fish  ponds  af  e  most  easily  fonned  is  in  A  email,  narrow,  steep 
Valley,  throagh  which  a  stream  of  water  nma.  By  buildiBg  a  dam  aoroos  the  taUey, 
the  water  is  stopped  and  oolleeted,  and  a  pond  is  formed  without  any  farther  troilble. 
Several  such  ponds  may  be  made  by  collecting  the  water  that  orerflows  by  sinEiilar  dams 
lower  down,  preyided  there  be  water  enough.  In  other  situations,  poods  most  be  dug, 
and  made  water-tight  by  clay  or  some  other  material ;  a  soft, -marly*  or  piuddy  bottom 
is  best,  with  a  warm  exposure. 

6901.  T^e  kinds  offretk^waterfish  genertJly  kept  m  ponds  are*  earp,  teneh»  perch,  gud- 
geon^  eel,  and  pike.  Of  these  oarp  is  the  meet  UBefol ;  they  midtiply  fast,  and  grow  to 
a  large  size.  Under  the  best  system  of  management  three  pende  are  required,*  one  for 
breeding,  another  for  rearing,  and  a  third  for  fettenin^. 

690S.  To  stock  d  pond,  full-grown  fish  should  be  put  in  early  In  the  aptlng,  the  season 
for  spawning  being  firom  the  latter  end  of  May  till  Uie  beginhittg^  of  Jaly.  WHen  the 
fish  have  spawned  they  should  be  put  into  the  fbeding  pond,  and  the  young  fty  should 
be  left  to  themselves  till  the  spawamg  season  next  year ;  they  are  then  removed  into 
the  rearing  pond,  where  they  remain  for  two  years,  when  they  will  have  grown  to  the 
length  of  four,  five,  or  six  inches.  This  pdnd  is  then  drawn,  and  all  the  fish  above  ^re 
inches  are  pat  into  the  feeding  pond,  firom  whieh  the  largest  are  taken  as  vranted  for 
use.    The  natural  food  of  carp  consists  of  larvtt  of  inaeets,  worms,  and  soft  aquatU 


1156  PRE8BRVATI0N   OP  HEALTH. 

plants ;  bat  to  obtain  these  fish  of  a  large  size,  they  are  fed  in  stews  in  nun  \%aler,  or 
garbage,  boiled  potatoes,  rice,  bread,  or  any  soft  food.    Carp  will  grow  to  the  weight 
of  three  pounds  in  six  years,  and  six  pdnnds  in  ten  years,  and  they  have  been  hnofwn  to 
exceed  that  considerably.    They  are  in  season  from  October  to  April.     In  very  lai^e 
ponds,  such  as  they  have  on  the  Continent,  scarcely  any  food  is  given.     Tench  are 
generally  put  into  the  same  pond  with  carp,  as  is  the  case  in  Berkshire,  where  there 
are  many  fish  ponds.    They  will  live  in  foul,  stagnant  water  in  which  no  other  fish  caa 
exist :  this  occasions  them  to  have  often  a  muddy  taste  when  cooked  for  table,  except 
they  are  kept  for  about  a  week  previously  in  clean  water.    Perch  require  cleaner  water 
than  either  carp  or  tench,  and  the  pond  in  which  they  are  kept  ought  to  have  a  streani 
running  through  it ;  but  they  will  thrive  in  stews  if  the  water  is  kept  dean ;  th^  grow 
sometimes  to  the  size  of  two  feet.    Gudgeons  are  small  fish,  and,  being  mbch  inferior 
to  carp  or  tench,  are  reared  chiefly  as  food  for  pike  and  perch.    Eels  will  live  in  stag- 
nant water,  and  reqoire  a  pond  through  which  there  is  some  current,  as  mifl  poods,  bat 
may  also  be  kept  in  stews ;  in  ponds  they  are  destructive  to  other  fish.    The  pike  is  a 
very  voracious  fish,  and  requires  to  be  kept  by  itself;  some  grow  to  the  sixe  of  several 
feet ;  in  default  of  other  fish  as  food,  they  will  devoar  any  small  animals. 

6903.  SoU-^waJter  fith  of  several  species  can  be  preserved,  and  even  fattened,  in  fresh- 
water ponds,  particulariy  the  flounder  and  other  flat  fish  of  the  genus  Plearonectes,  the 
mullet,  ^.  Lately  some  experiments  of  this  kind  have  been  attended  with  complete 
success.    See  Brandons  Quarterly  Journal,  Nos.  33  and  34. 
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PRESERVATION  OF  HEALTH,  AND  DOMESTIC  MEDICINli. 

CHAPTER  I. 

HEALTH  IN  THE   NURSERY. 

Sect.  I. — general  observations. 

6904.  Health  in  infancy  and  childhood  will  always  form  a  consideration  of  deep  interest 
to  parents.  Their  earliest  solicitnde  must  always  lead  them  to  seek  the  means  of  de- 
veloping in  fair  proportion  all  the  infantile  powers,  bodily  and  mental,  of  their  oSbpring. 
These  means  are  comprehended  in  the  term  **  good  nursing,"  or,  in  medical  language^ 
"  physical  education."  Maternal  attention  and  foresight  should  always  be  directed  to 
this  subject ;  for  *<bad  nursing,"  the  mismanagement  or  neglect  of  the  bodily  powera  ot 
children,  is  often  the  foundation  of  diseases  in  infoncy,  which  leAve  peTmanent  effects  in 
the  constitution,  or  bring  forward  diseases  which  might  otherwise  have  always  remam- 
ed  latent,  thus  blighting  all  the  enjoyments  of  life  that  result  from  good  health ;  besides 
which,  so  connected  are  the  physicsd,  intellectual,  and  moral  systems  of  human  natore, 
that  in  no  individual  can  one  of  them  be  impaired  without  danger  to  the  others.  Ilie 
wisest  system  of  education  may  never  be  sufliciently  eflfective  to  eradicate  the  evils  of 
**  bad  nursing." 

6906.  If  any  of  the  following  details  and  observations  appear  applicable  chiefly  to  the 
affluent  conditions  of  life,  or  comparatively  useless  to  those  whom  pecuniary  considera- 
tions would  restrict  in  their  domestic  an^iigements,  still  there  will  be  found  suggestioiis 
of  a  general  description,  and  applicable  to  the  common  nature  of  childhood — saggestknts 
which  may  serve  for  any  sphere  of  life  in  which  sensible,  active  mothers  devote  theift- 
selves  sufficiently  to  their  maternal  duties.  Such  mothers  may^  bring  up  as  fine,  healthy, 
happy  children  as  the  most  expensively  appointed  nursery  can  display ;  and  even  more 
so,  for  luxury  and  indulgence  are  not  in  themselves  at  all  favourable  in  their  influences 
over  childhood. 

6906.  CkHdretif  under  aU  ordinary  circumstances,  may  be  brought  up  in  the  wholesome 
habits  of  cleanliness  and  activity ;  may  be  taught  self-restraint  in  regard  to  food ;  may 
be  encouraged  in  cheerful,  enlivening  pursuits ;  their  minds  may  be  awakened  to  OBefhl 
observations^  even  by  the  simple  exeroises  essential  to  the  development  of  their  bodily 
organs.  These  are  the  principal  influences  promotive  of  infant  health  and  v|goitr ;  and 
by  these  a  merciful  Providence  has  rendered  the  welfare  of  childhood  independent  of  the 
gradations  in  wealth  and  rank  that  are  caused  by  the  vaiying  circumstances  of  civiliaed 
life.  Thus  mothers,  employing  wisely  the  means  of  good  nursing  which  nature  introsts 
to  all  idike,  may  look  with  indifference,  as  mothere,  on  the  useless  appendages  and  lax- 
uries  with  which  they  may  be  unable  to  surround  their  children :  may  they  not  3>i«m»  le* 
joice,  if,  while  their  condition  denies  their  children  privileges  which  aflluenee  might 
yield  them,  it  also  screens  them  from  snares  and  temptations  most  fatal  to  their  beat  n> 
terests  1 

Without  farther  observations,  we  proceed  to  details  regarding  the  rearing  and  man- 
^?^^^J^^  infancy  and  childhood— subjects  of  deep  interest  to  all  iirtio  have  the 
sibihty  of  parents.  *  r  ««» 
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Sect.  II. — ^abbahgbmbnt  of  nubsbbibb. 


6907.  In  addition  to  what  has  been  said  in  Book  III.,  **  On  Ventilation/'  we  may  add 
that  nurseries,  or  any  rooms  appropriated  to  the  nse  of  children,  should  be  lofty,  airy,  dry, 
light,  and  cheerful,  if  possible,  and  not  on  the  ground  floor,  where  the  rooms  would  be 
more  liable  to  be  damp,  and  the  air  altogether  less  pore,  than  may  be  expected  in  the 
higher  parts  of  the  house.  Whenever  practicable,  children  should  have  their  day  nur- 
sery as  well  as  that  in  which  they  sleep,  that  each  room  may  be  in  turn  thoroughly  ven- 
tilated. [This  and  the  accompanying  suggestions,  however  valuable  to  the  families  of 
the  English  nobility,  and  to  those  possesMd  of  overgrown  wealth  in  any  country,  are 
adapted  but  to  a  veiy  inconsiderable  number  in  America.  The4uzury  of  both  a  day  nur- 
sery and  a  sleeping  nursery,  distinct  from  the  apartments  occupied  by  the  family,  could 
be  provided  in  few  houses  in  this  country,  however  large.  And  there  are,  moreover, 
valid  objections  of  a  moral  nature  to  so  complete  a  separation  of  infant  children  from  the 
maternal  eye  and  hand  as  such  arrangements  contemplate.  The  jchildren  of  the  hum- 
bler portion  of  the  population,  and  even  of  the  poor,  with  all  their  privations  of  separate 
aurseries,  are  more  than  compensated  for  their  absence  by  maternal  care,  instead  of  hav- 
ing their  nurture  performed  by  proxy,  even  with  the  best  qualified  nurses,  a  blessing 
"arely  realized,  even  among  the  rich.  Without  detracting  from  the  excellent  suggestions 
if  the  author,  which  are  meritorious  and  valuable  for  those  to  whose  position  andcircum* 
stances  so  extensive  and  expensive  a  domestic  establishment  is  practicable,  we  may, 
nevertheless,  felicitate  ourselves  that,  even  without  separate  nurseries,  the  ventUatumt 
eleanliness,  and  temperature  of  the  apartments  occupied  in  common  for  all  the  purposes 
of  the  family,  as  they  are  of  necessity  by  multitudes  in  our  crowded  cities,  may  all  be 
secured  by  the  skill  and  ingenuity  of  our  American  housewives.  Such  mothers  abound 
in  our  country,  who,  without  **  wet  nurses,  or  head  nurses,  or  under  nurses,  or  nursery 
governesses,"  train  up  families  of  children,  whose  physical  and  moral  training,  and  whose 
exemption  from  disease  and  death,  would  favourably  compare  with  those  of  parents  who 
can  surround  their  children  with  this  army  of  nurses,  by  reason  of  their  wealth,  and  lux- 
urious selPindulgenoe^  often  indulged  by  such  mothers,  at  the  expense  of  augmenting 
the  fearful  bills  of  infant  mortality  by  tlie  sacrifice  of  their  own  ofBq[nring.]  On  this  one 
circumstance  health  during  childhood  much  depends ;  for  it  cannot  be  preserved  wher- 
ever fresh  air  is  excluded.  In  children,  impure  air  brings  forward  constitutional  dis- 
eases, which  might  otherwise  have  continued  latent.  Fresh  air  invigorates  and  enlivens 
children ;  pent-up  air  weakens  and  depresses  them.  Day  nurseries  should  be  prepared 
for  the  children,  by  having  the  windows  open  early  in  the  morning,  whenever  the  weather 
admits  of  it.  A  short  time  sufiSces  *<  to  change  the  air*'  of  the  room,  to  use  a  common, 
but  not  very  correct  expression.  When  the  children  enter  it,  with  its  freshness  it  should 
brace  their  young  nerves,  perhaps  relaxed  by  the  pent-up  air  of  their  sleeping  room,  and 
they  will  appear  in  physical  happiness  to  resemble  all  other  young  animals,  free  and 
sportive.  But  let  them  be  brought  out  of  one  heated  and  close  room  into  another,  and 
they  will  evince  all  the  lassitude  of  which  bodily  fatigue  would  occasion  them,  and  that 
depress^  state  of  their  animal  spirits  which  real  weakness  would  cause.  Such  tem- 
porary effects  of  close-heated  rooms  would  cease  to  be  transient  if  the  cause  were  to 
continue ;  settled  indisposition  and  debility  would  ensue. 

6908.  Yet,  desirable  as  fresh  air  is,  there  are  some  precautions  to  be  observed  in  ad- 
mitting it  into  children's  rooms.  To  continued  draughts  of  air  no  children  should  be  ex- 
posed, unless  they  are  running  about  the  room,  or  in  some  way  actively  engaged .  While 
sleeping  in  their  cribs,  or  sitting  down,  they  should  be  always  sheltered  from  streams  of 
air.  When  awakening  from  sleep  (often  in  a  state  of  perspiration),  any  sudden  check 
occurring  to  them  from  a  current  of  cold  air  might  bring  on  some  inflammatory  attack 
of  the  lungs  or  bowels., 

6909.  In  foggy  or  rainy  weather  nursery  windows  should  be  kept  closed.  In  such  a 
state  of  the  weather  the  admission  of  air  to  children's  rooms  must  be  through  open  doors 
instead  of  open  windows.  Also,  in  the  winter,  at  three  o'clock  in  the  afternoon,  should 
every  nursery  window  in  day  or  sleeping  room  be  dosed.  Night  air  cannot  be  safely 
adoiitted  into  nurseries  scarcely  at  any  time  of  the  year.  Children  should  not  be  per^ 
mitted  to  sleep  in  smoky  rooms,  nor  in  rooms  in  which  there  ar^  no  open  chimneys. 
The  difficulty  of  ventilating  the  latter  rooms  is  great.  The  air  is  gradually  vitiated,  and 
must  be  breathed  several  times,  causing  feelings  of  languor  and  general  depression,  and 
operating  as  a  powerful  and  hurtful  sedative  to  the  animal  system.  (See  Book  III.,  **  On 
Ventilation.") 

6910.  The  Umperaiure  of  nurseries  is  another  point  reqairing  regulation.  In  nurseries, 
extremes  of  heat  or  cold  are  equally  to  be  avoided.  Excess  of  heat  in  the  air  of  rooms 
in  which  children  chiefly  live  eauses  in  them  rehixation  of  the  skin,  irritation  in  the 
nervous  system,  extreme  susceptibility  to  cold,  and,  in  the  end,  general  bodily  debility. 
Heat  constantly  acting  on  the  human  frame  is  said  to  be  more  destructive  to  its  vital 
powers  than  any  other  external  agent.  Sometimes  chiMren  are  suffered  to  remain,  per- 
haps to  sleep,  in  rooms  recently  scoured,  or  in  which  quantities  of  wet  Hnen  are  himg 
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to  dry  before  large  fir^s?  7he  eTaporation  from  the  wet  floors  or  linen  going  on  mere 
rapiojy  in  aQ  ovmeated  room  than  in  one  of  lower  tempcratare,  still  more  debilitating 
effects  may  be  looked  for  tl^n  the  beat  without  the  moiatnre  would  hare  produced.  A 
little  moisture  in  a  hot  Toom  may  not  be  objectionable—- it  prerents  the  air  firom  beoom- 
Ing  too  dry ;  bat  in  excess,  damp  adds  to  the  nenroos  exhaustion  caused  bj  oiFeiiieated 
air,  and  renders  children  who  live  in  such  a  state  of  the  air  not  only  more  snscepcible 
to  cold,  but  even  more  liable  to  th&  diseases  incidental  to  childhood,  which  are  ail,  nune 
or  less,  of  an  inflammatory  kind. 

6911.  Excess  of  cold,  Ob  opposite  grounds,  is  not  without  danger  to  chUdien.  Great 
heat  over-stimulates,  excessive  cold  depresses  their  nervous  eneiigies.  The  glands  oi 
children,  who  cannot  take  the  vigorous  exercise  which  adults  may  do,  becmne  by  severe 
cold  inactive  and  humid,  and  the  fluids  of  the  body  all  but  stagnant ;  hence  ohiZblnins 
occur  (see  "  Chilblains"),  with  other  more  serious  diseases.  These  observations,  if 
just,  render  the  temperature  of  nurseries  an  important  point  in  their  manageBient. 

The  temperature  recommended  for  the  sleeping  apartments  of  children  is  from  60°  t« 
66°  of  Fahrenheit.  In  a  lower  terapeirature  than  60°  the  life  of  a  very  yoong  inftnt 
could  hardly  be  sustained.  Living  in  a  much  higher  temperature,  its  system  wmild  be 
for  a  time  stimulated,  and  in  the  end  debilitated. 

6912.  To  clcoMliness  in  nurseries  great  attention  should  be  paid,  both  as  it  regards  the 
health  of  children  and  the  habits  to  be  formed  in  them.  Nurseries  should  be  swept  daDy  * 
damp  tea  leaves  sprinkled  on  the  floors  before  they  are  swept  prevent  the  dost  from  risnif 
much  above  the  floor  and  settling  on  the  furniture.  Children,  young  infants  especiaBy, 
i^ould  be  removed  into  other  rooms  while  any  sweeping  in  their  nurseries  is  going  on 
It  cannot  be  good  for  tbem  to  breathe  air  filled  with  particles  of  dost,  nor  are  the  eyes 
of  infants  uninjured  if  exposed  to  it. 

6913.  Nurseries f  in  very  damp  or  cold  weather,  or  in  winter,  shonld  not  be  sooored 
weekly ;  instead  of  which,  the  floor  should  be  merely  wiped  over  with  a  damp  flannd, 
and  then  rubbed  with  a  bard  brush.  No  children  should  remain  in  rooms  damp  with 
scouring,  for  reasons  already  stated. 

6914.  Bedsitads  and  cradles  should  be  kept  (kee  of  dust,  and  partioolariy  the  floors 
under  them.  Fleas  or  other  insect  annoyances  inorease  whenever  this  cleanly  process 
is  neglected ;  and  as  they  often  cause  children  to  be  fretful,  from  the  irritation  their  biles 
occasion,  any  neglect  in  daily  collecting  and  removing  the  dust  from  beneath  bedsteads 
and  drawers  should  never  be  permitted. 

6916.  Children's  bedding,  biankets,  and  sheets  should  be  exposed  daily  to  an  open  win- 
dow in  fine  weather,  or  to  a  fire  in  the  winter.  Bed  linen  should  be  changed  at  least 
once  a  fortnight ;  in  many  nurseries  it  is  changed  once  a  week.  Caipetinf  in  oursenes,  if 
nailed  to  the  floor,  should  be  swept  daily,  tea  leaves  being  previously  spnniied  over  them. 

6916.  Nurseries,  in  their  Jilling-up  and  furniture,  can  scarcely  be  too  simple  and  plun. 
A  boarded  floor,  provided  it  be  not  old  and  full  of  splinters,  is  in  some  respects  \»el\rT 
than  a  carpeted  floor  in  rooms  in  which  children  play  and  riun  about. 

6917.  Matting  is  soon  worn  out  by  the  incessant  treading  of  children. 

6918.  Carpets,  if  used  in  nurseries,  should  be  kept  free  from  dirt,  by  being  often  taken 
up  and  shaken  out  of  doors,  or  daily  swept. 

6919.  The  ttalls  of  nurseries  are  more  generally  papered  than  painted.  Many  persons, 
however,  are  in  favour  of  finishing  the  walls  of  nurseries  by  painting  them  in  distemper, 
that,  in  case  of  the  infectious  diseases  incidental  to  childhood  breaking  out  amootg  chil- 
dren, the  walls  of  their  nurseries  may  be  more  easily  purified  from  infectioB  than  if 
papered.  In  the  case  of  scarlet  fever,  infection  seems  to  linger  for  months,  and  evea 
years,  in  the  house  in  which  it  has  been,  and  no  means  are  naore  eflbctoal  in  getting  rid 
of  this  evU  than  that  of  whitewashing  the  ceilings,  and,  if  the  walls  are  distempered,  oC 
having  them  also  done  afresh.  It  takes  but  litUe  time  to  do  them,  and  bat  a  alight  ex- 
pense ;  otherwise  a  papered  room  is,  to  the  eye,  preferable  to  any  other  mode  of  coveiiag 
the  walls  of  children's  apartments,  and  in  the  present  day  the  expense  of  papering  rooms 
is  as  moderate  as  any  other  mode  of  finishing  them.  Health,  however,  is  to  be  conmd- 
ered  in  every  thing  as  the  first  object  in  rooms  allotted  to  children. 

6920.  Furniture  of  wood,  in  nurseries,  should  be  made  as  firee  from  angles  as  possibie; 
tables  should  have  the  comers  rounded  oflT,  that  an  infant's  eflbrts  to  run  alone  may  bs 
as  little  as  possible  discouraged ;  and  that  children  may  run  seeuiely  about  their 
ries  is  most  desirable,  for  indolent  nurses  would  often  compel  them  into  sedentniy 
its  and  pursuits  when  nature  would  incite  them  to  active  amusements,  if  there 
any  necessity  to  watch  them  constantly.  Above  all  precautions  should  be  those 
ing  open  windows  and  fire-places.  Nurseries  should  never  be  without  bars  to  tte 
and  guards  to  the  other.  The  agility  and  caprioe  in  the  amusements  of  childm  (to- 
gether with  their  inexperience  of  peril,  which  makes  them  fsaitoas)  eften  place  then  m 
imminent  danger,  allowing  scarcely  time  for  the  most  vigilant  eyea  to  peroeire,  or  for 
sny  one  to  avoid  it ;  hence  no  preventive  means  should  be  neglepted  to  preserve  then 
from  the  eflfects  of  their  own  rashness.  « 

A^l.  A  well-ordered  nursery  should  be  furnished  with  eveiything  requisite  Ibr  cbift- 
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lien*8  use,  distinct  ftom  those  of  the  famfly.  The  nuraeiy  servants  liatin|^  these  things 
in  charge  to  Iceep  clean  and  in  order,  much  dispating  and  confusion  among  the  servants 
generally  are  thereby  prevented.  Breakfast  and  tea  things,  spoons,  te^-kettl^s,  trays. 
candlesticks,  Ac  ;  tin  or  earthen-ware  baths ;  nighi  lamps,  over  which  are  sospended 
small  pannikins,  in  which,  at  night,  the  food  of  weaning  or  dry-nursed  children  may  be 
quickly  warmed,  though  some  condemn  this  practice  altogether }  washing'tahles,  made 
of  a  height  suitable  to  young  children ;  low  chairs,  and  stools,  are  among  the  chief  things 
really  required  in  nurseries :  additional  conveniences  and  comforts  might  easily  be  na- 
med, but  can  scarcely  be  mentioned  as  requisites.  See  wood-cuts  of  many  of  the  articles 
of  <*  Furniture  for  the  Nursery,''  in  Book  V.,  Chap.  XIV. 

69S2.  Clotetfy  cupboards,  and  skelvea  should  be  found  in  every  nursery,  that  there  may 
be  places  into  which  every  article  not  in  use  may  be  put  away.  It  is  remarkable  how 
strong  a  love  of  neatness  and  order  may  be  inculcated  in  childhood  by  neat,  orderly 
habits  in  the  nurseries  in  which  it  is  reared,  to  say  nothing  of  the  comfort  those  habits 
impart  to  both  children  and  nurses.  When  the  nursery  is  littered  with  the  things  pro- 
vided for  its  convenience,  chil^en  can  hardly  play  or  move  about  without  doing  some 
mischief;  and  being  often  reproved  for  the  injury  thus  done,  they  certainly  suffer  from 
carelessness  and  untidiness  not  their  own. 

6928.  Nighi  nurseries  require  little  furniture  beyond  bedding  and  utensils  for  washing 
and  bathing.  Carpets  many  persons  decidedly  object  to  have  in  the  sleeping  nurseries, 
using  such  as  may  be  easily  taken  up  and  shaken  daily.  In  illness  they  should,  in  all 
general  cases,  be  removed ;  hence  it  may  be  best  seldom  to  have  any  but  such  as  can 
be  easily  taken  up. 

6994.  Cribs,  or  small  bedsteads  Irom  three  to  four  or  four  feet  and  a  half  long,  and  two 
ieet  and  a  half  wide,  and  having  rails  at  the  sides,  heads,  and  feet,  put  into  frames  which 
are  fitted  into  grooves,  so  that  they  may  be  drawn  out  at  pleasure,  are  at  present  more 
in  use  for  children's  beds,  and  for  various  reasons  are  preferable  to  the  swinging  cots. 
These  last  were  introduced  as  substitutes  for  the  rocking  cradle  of  wicker-work  for- 
merly seen  in  every  nursery ;  but  which,  with  the  swinging  cot  also,  are  now  very  little 
need.  The  objection  to  both  arises  from  the  power  they  give  to  nurses  to  overrock  in- 
fants, according  as  their  own  convenience  suggests  to  them,  and  renders  them  inatten- 
tive to  those  symptoms  which  infants  evince  when  they  have  slept  enough ;  the  nurse 
will  often  be  tempted  to  apply  to  the  rocker  to  reinduce  sleep  in  the  infant  under  her 
charge  before  seeking  into  the  causes  which  have  disturbed  it.  But  if  rocking  can- 
not be  eflected  but  in  her  arms  or  on  her  knees,  it  will  be  for  her  own  comfort,  as 
well  as  for  the  |ood  of  the  infant,  to  ascert)iin,  previons  to  any  attempt  to  make  it  sleep 
again,  whether  its  wakefulness  arise  from  hunger  or  pain,  from  weariness  of  one  pos- 
ture, or/rom  restlessness  occasioned  by  too  much  heat  of  the  room  or  weight  of  bed- 
dotbing,  or  the  reverse,  for  children  cannot  sleep  well  when  either  too  hot  or  too  cold. 
To  reinedy  any  of  these  inconveniences  to  the  infant  will  be,  in  the  end,  less  troublesome 
to  the  nurse  than  to  hush  in  her  arms  the  roused  in£int ;  but  the  case  may  be  otherwise, 
and  often  has  been,  when  the  rocking  cot  has  been  at  hand ;  the  poor  child  has  been  then 
less  considered  than  it  ought  to*  have  been,  and  for  such  reasons  the  swinging  cot,  as 
well  as  the  cradle  of  old,  has  almost  fallen  into  merited  disuse.  Excess  of  rocking  or 
swinging  is  on  another  ground  objected  to ;  it  is  supposed  to  induce  in  infants  water  on 
the  brain ;  whether  this  supposition  \b  well  founded  or  not,  the  other  objection  previous- 
ly observed  will  be  snflicient  to  keep  in  disose  all  rocking  cots  and  cradles. 

69S5.  The  bedding  of  cribs  should  be  soft  and  warm,  and  the  covering  as  light  as  it  can 
be  consistent  with  the  requisite  warmth  during  cold  seasons.  Ailer  the  first  year  a 
horse-hair  or  good  flock  mattress  is  better  for  children  than  feather  beds,  unless  in  cases 
of  delicate,  thin  children,  whose  feeble  circulation  seems  to  stand  in  need  of  more  indul- 
gence in  warmth  than  the  more  robust.  But  soft  feather  beds,  with  high  bolsters  or 
pillows,  are  supposed  to  admit  of  children  lying  in  positions  unfavourable  to  the  spine, 
the  feathers  being  too  yielding:  a  mattress,  on  the  contrary,  does  not  give  way  to  any 
cnrved  position  of  the  child.  In  mentioning  this  evil  of  feather  beds,  it  is  proper  to  re- 
mark that  curvature  of  the  spine  is  less  the  result  of  position  than  Is  usually  imagined .; 
and  even  admitting  that  feather  beds  favour  it,  they  do  so  rather  by  contributing  to  a  gen- 
eral diseased  system  than  by  any  facility  which  they  afford  to  what  might  be  regarded 
improper  positions.  The  bodies  of  young  animals,  left  to  themselves,  never  can  suffer 
from  such  a  cause.  The  superiority,  however,  of  mattresses  over  feather  beds  for 
children  is  undoubted.  In  all  cases,  in  hot  weather,  mattresses  must  be  preferable  for 
children's  use  to  feather  beds :  in  winter  only  may  the  latter  be  knore  desirable,  as  be- 
fore observed,  for  feeble  infants. 

6996.  Blankets  for  children  should  be  light,  soft,  and  wooB^  \  of  such  are  those  which 
go  under  the  name  of  Witney  blankets.  Those  of  Lano^hire  ^^nufacture  are  heavy 
and  close  in  fabric. 

6927.  Sheeting  for  children  should  be  of  sof^  linen  or  fii\e  cfdu^o*  The  latter  is  now 
more  frequently  used  than  linen ;  it  is  less  expensive  in  the  purchase,  but  is  not  equally 
economic  in  regard  to  its  durability.  This  can  be  of  less  moment  in  children's  sheeting 
than  in  that  for  the  family  use. 
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6928.  CaunUrpanea  can  scaroely  be  too  light  i&  texture.  They  Bhoidd  neve?  be 
lor  wannth,  but  merely  as  a  protection  of  the  blankets  from  dost  and  dirt  daring  the  day. 
When  warmth  is  to  be  added  to  bed-clothing,  it  ehoold  be  by  means  of  additional  bian- 
kets.  Tha  weight  of  counterpanes  is  an  objection  to  them  in  all  cases,  and  panicnlaii^ 
for  children,  whose  breathing  should  not  be  oppressed  by  any  external  coTering  eitker 
by  night  or  by  day. 

6929.  Hangings  and  valances  to  children's  beds  are  not  needful,  if  cribs  are  so  plaeed 
as  to  be  away  from  streams  of  air  either  from  windows  or  doors.  There  sluonid  always 
be  free  circulation  of  air  around  the  beds  of  sleeping  children  ;  and,  so  far  fitun  haring 
valances  to  the  bedsteads,  their  cribs  should  stand  on  legs  about  a  foot  and  a  half  above 
the  floor,  that  the  lower  currants  of  air  may  pass  under,  and  prevent  any  stagnation  of 
air  beneath  the  beds. 

Management  ofntw-hom  Infants 

[The  birth  of  an  infant  is  an  event  which,  in  almost  every  family,  awakens  the  hvdieac 
mterest  and  the  keenest  sensibilities  of  the  human  heart.  Not  only  the  parents  and 
members  of  the  immediate  family  manifest  anxiety  and  concern  for  the  safety  und  health 
of  the  little  stranger,  but  the  nurse  is  a  most  important  personage  on  such  an  ft«^*Mftn. 
and  her  advice  and  opinions  are  listened  to  with  oracokur  deference,  especially  if 
curred  in  by  the  grandmother,  if  present,  and  the  other  matronly  ladies  who  have 
summoned  as  helpers  in  the  emeiqgency. 

Hence  it  often  happens  that  an  infant  child  is  subjected  to  a  warm  bath  instead  of  be- 
ing cleansed,  as  it  should  be,  with  cold  water,  except  in  very  cold  weather*  and  thea  it 
should  barely  be  tepid ;  and  next  it  is  washed  with  rum,  applied  to  its  head,  and  some- 
times to  its  entire  body,  by  which  its  brain  is  intoxicated,  and  its  outcries  silenced  by 
sleep,  thus  artificially  induced  by  the  outward  application  of  some  form  of  aloohol,  widi- 
in  an  hour  of  its  birth.  Next  a  spoon  is  thrust  into  its  mouth  with  molasses  and  vatert 
catnip  tea,  or,  perhaps,  salt  and  water,  and  some  one  of  these  doses  forced  into  its 
stomach.  Scarcely  is  the  child  dressed  before  spoon  victuals  are  often  in  readiness* 
and  on  the  least  sign  of  wakefulness  it  must  be  fed,  and  if  it  cry  nnder  this  savage 
handling,  gin  is  added  to  the  victuals  until  vomiting  stops  the  process.  Now  it  is  piro- 
nounced  to  have  the  colic,  and  soot  tea  is  thrust  down  its  throat,  and  sometimes  me 
iuice,  or  some  other  domestic  remedy,  to  which  Godfrey's  cordial,  J>alby's  carminative, 
or  some  other  anodyne  is  often  added.  Before  the  infant  is  a  day  old,  and  often  before 
its  lips  have  been  allowed  to  approach  the  nipple  of  the  mother,  in  addition  to  iJl  this 
feeding  and  dosing,  some  simj^  medicine  is  given  by  the  nurse,  anch  as  sweet  oH,  cas- 
tor oil,  magnesia,  and  often  rhubarb,  with  the  view  of  opening  the  bowels,  ^os  the 
child  is  ollen  sickened  nigh  unto  death,  and  then,  when  placed  to  the  breast,  the  aj^macli 
is  so  nauseated  that  it  loathes  even  nature's  nutriment,  and  rejects  even  this  when  forced 
down  with  a  spoon.  Now  the  child  is  oflen  fed  again  with  spoon  victuals,  wben  it  be- 
comes thus  early  a  victim  of  colic  or  griping,  and  the  troubles  of  the  mother  with  ber 
breasts  begin,  which  are  oAen  most  afflictive  and  disastrous  to  her  future  heaUh.  Thus, 
the  laws  of  nature  being  violated  by  the  officiousness  of  ignorance  and  quackery,  bdh 
mother*and  child  suffer  unnecessary  and  oflen  untold  mischiefs.  Healthy  chOdren  at 
birth  are  oflen  sacrificed  as  victims  to  this  shocking  mismanagement,  which  is  one 
among  the  prominent  sources  of  infant  mortality. 

Instead  of  all  this  absurd  and  mischievous  practice,  new-born  children  should  be  placed 
within  the  folds  of  suitable  clothing,  and  the  light  excluded  from  their  eyes  far  half  an 
hour  after  birth.  They  should  then  be  cleansed  with  cold  water,  employing  sweet  oil 
as  an  auxiliary,  if  necessary.  So  soon  as  they  are  dressed  they  should  be  placed  to  the 
mother's  breast,  a^ain  and  again,  whether  or  not  there  be  any  secretion  of  o^ilk,  for  their 
suction  will  soon  invite  it.  The  earliest  secretion  from  the  nipple  is  the  only  food  or 
physic  which  should  be  allowed  to  enter  the  infant's  stomach,  nor  should  a  spoon  or  its 
contents  be  ever  placed  in  an  infant's  mouth.  If  mother  and  child  are  in  liealUi,  the  ndlk 
from  the  breast  is  the  only  food,  drink,  or  medicine  which  will  be  called  for  during  the 
first  few  months  of  infantile  life,  nor  should  such  children  be  "fed*'  with  aught  else  until 
they  cut  their  teeth.  The  process  of  "  teething"  would  then  no  longer  be,  as  now,  the 
fruitful  source  of  those  diseases  which  accompany  its  interruption,  the  chief  of  which 
may  be  ascribed  to  the  feeding  and  physicking,  rather  than  to  the  teeth.  ChUdren  kqA 
to  the  breast,  and  who  have  never  had  a  spoon  in  their  mouths,  will  cut  their  teeth  with- 
out seriously  suffering  by  the  process,  if  previously  healthy ;  but  under  the  popolar 
methods  of  feeding  and  dosing,  the  natural  laws  are  perverted  by  impairing  the  geneiai 
health,  and  hence  the  catalog;ue  of  diseases  which  are  thus  engendered. 

Another  equ^y  prolific  source  of  disease  in  children  is  found  in  the  employment  of 
anodynes  by  the  nurse,  often  for  the  purpose  of  herself  enjoying  undisturbed  rest,  when 
from  any  cause  ther  child  is  addicted  to  crying.  For  this  purpose,  paregoric  or  laada- 
num  are  often  used,  or,  when  these  are  prohibited,  some  vile  compound  of  molasa^and 
water  with  opium  is  substituted ;  as  Godfrey's  cordial,  Dalby's  carminative,  Ameiicait 
soothing  sirup,  or  sleeping  drops,  all  of  which  owe  their  effects  to  the  opiam  in  their 


RSALTB   IN  THE  KCmSSftT.  1161 

OfimiiOBitioii.  The  elftot  of  either  of  these  is  to  produce  coetiTeQess,  and  pain  in  the 
bowdls,  which  renders  it  necessary  to  repeat  the  use  of  pargatiTes>tioio8teTer7  day.  k 
it  wonderful  that,  under  such  constant  medication,  children  should  suffer  from  danger- 
ous and  fatal  diseases  t  That  this  is  another  reason  of  the  infant  mortality  so  much 
deplored  cannci  be  donbted. 

It  is  true  that  feeble  and  sickly  children  from  Mrth,  or  those  especially  who  are  from 
any  cause  obliged  to  be  brought  up  by  hand,  are  often  of  necessity  sustained  by  the 
spoon  or  the  bottle,  and,  if  constitutionally  defective,  may  also  require  medication.  But 
very  young  children  may  have  their  bowels  relieved  by  introducing  a  suppositoiy  of 
twisted  paper,  or  a  pencil  of  hard  sonp,  in  the  way  known  to  every  nurse ;  and  when 
something  more  active  is  required,  a  simple  solution  of  manna  may  be  given,  which, 
indeed,  is  the  only  medicine  called  for,  under  ordinaiy  cireumsti^nces,  in  young  infants ; 
nor  can  any  more  active  article  be  used  in  such  without  hasard.  Indeied,  very  mainr 
children  are  annually  made  the  victuns  of  medication,  health  being  overthrown  and  lUe 
forfeited  by  this  officious  meddling  of  nursea  and  doctors.] 

SSOT.  ni.— >niXT   AHB  RIOIVKN. 

SiTBSBCT.  1.-— jFVnm{  allowed  dttring  Infancy  and  Childhood, 

G980.  The  food  of  children,  in  regard  to  its  kind  and  quantity,  must  now  come  undei 
consideration ;  ana  it  is  a  subject  of  the  greatest  impcortance ;  fdr,  akhongh  in  subse- 
quent periods  of  life  health  may  continue  unimpairsd  under  deviations  from  the  strictly 
wholesome  diet-HBaay  be  preserved  in  one  case  under  too  good  living,  in  another  by 
eqnal  abstinence— may  with  impunity  undergo  any  iiregulari^  in  regard  to  food  which 
pleasure,  convenience,  or  necessity  may  cause — ^yet  in  early  infancy  and  during  child- 
hood such  deviations  and  Brregalarlties  would  be  olten  €atsA  to  life,  and  generaUy  are  in- 
jurious to  the  vigour  of  the  digestive  organs.  The  younger  the  child,  the  more  urgent 
it  is  to  take  care  that  it  has,  at  stated  times,  the  food  <*  convenient  for  it,"  bnt  no  mora. 
To  err  in  this  respect,  in  the  infant's  ease,  is  to  run  the  greatest  of  risks  in  its  rearing ; 
and  in  regard  to  duldren  of  older  growth,  if  not  equally  hanardous,  it  is  often  the  cause 
to  them  of  great  saffisring  and  of  retarded  growth. 

6931 .  Wet  Nwting, — ^The  infant's  food-— that  which  natoreprovides  for  it  immediaidy 
on  its  entrance  into  existence — ^must  come  &(st  under  consideration.  When  a  mother 
has  the  power  of  suckling  her  infant,  there  can  be  no  question  that  it  is  eqnally  bene- 
ficial to  her  and  her  child.  Only  in  particular  eases,  where  some  constitotional  disease 
IS  apparent  in  the  mother,  can  the  abstaining  fksn  suckling  be  aBowabte ;  and  this  a 
medical  man  only  can  point  out.  In  the  act  of  sucking  there  are,  to  an  infant,  impor- 
tant effects.  The  medianical  action  of  the  muscles  employed  in  sucking—- the  laA>ouring 
for  food,  as  it  has  been  called—- isiilways  regarded  as  causing  most  beneficial  exertions 
in  the  infant,  such  as  no  other  mode  of  taking  its  food  can  induce  in  it.  In  the  act  of 
sucking,  the  saliva,  important  ta  the  process  of  digestion,  is  carried  with  the  food  into 
the  stomach.  The  mere  swallowing  of  food,  given  by  the  spoon  to  the  infant,  has  not 
the  same  effect.  The  nutriment  drawn  by  sucking  from  its  source,  and  conveyed  to  the 
stomach,  is  of  th&  very  lightest  nature ;  so  much  s6  that,  if  an  infant  take  more  at  one 
meal  than  it  requires,  the  milk  instantly  and  easily,  without  pain  or  sufllhring,  returns 
from  the  stomach,  and  the  infant  obtains  immediate  relief  from  the  excess  it  had  un- 
consciously committed-^a  r^ef  rarely  occurring  when  an  infiint*s  stomach  is  surcharged 
with  other  kind  of  fbod.  Then  the  infant  must  undergo  all  the  ills  of  indigestion,  which, 
in  its  feeble  state,  are  always  serious,  and  often  alafrming.  These  ills  of  themselres  af- 
ford a  strong  argument  in  hvom  of  mothere  sudcling  their  children ;  or,  if  ihej-  cannot 
do  it,  the  assistance  of  a  healthy  substitute  shonld  be  procured.  This  first  provision  of 
nature  for  infancy  nourishes  it— «s  no  other  food  has  ever  been  found  to  i<>^tnth  eer^ 
iainty.  Every  other  food  must  always  be  given  with  the  risk  of  its  disagreeing.  One 
kind  may  be  too  thick,  and  overload  the  stomach  ;  another  too  meager  and  deficient  in 
yielding  natriment.  Some  kinds  create  acidity  and  flatulenoe ;  somp^lax,  others  con- 
stipate the  infant's  bowels;  but,  nourished  by  its  mother's  miUt.  such  disturbances 
rarely  occur,  or,  if  occurring,  are  comparatively  slight 

A  thriving,  happy  infant  is  generally  found  to  be  the  nurslio^rOf  a  healthy  mother  or 
none.  To  a  hired  substitute  many  mothers  object ;  bnt  df>  they  object  upon  any  very 
sound  reasons  1  A  careful  selection  should  be  made :  tfa^  health  of  the  individual  about 
to  be  engaged  for  this  purpose  shonld  be  ascertained  Ay  medical  investigation ;  the  age 
of  the  milk,  and  its  state,  examined.  To  be  thin  and  blue  in  appearance,  sweet  in  taste, 
and  abundant  in  quantity,  are  the  best  symptoms  of  |^ood  parent  milk.  When  thick  and 
yellow,  its  qualities  may  be  suspected ;  and  often  it  is,  with  such  appearances,  deficient 
in  quantity.  If  the  milk  of  a  wet  nuree  doo9  not  suit  a  child,  or  is  insufiicient  in  quan- 
tity, the  child  ceases  to  thrive ;  its  bowels  oecome  affected,  and  the  skin  of  its  neck  and 
chest  hangs  loosdy  upon  its  little  neck  and  limbs.  These  marks  show  something  wrong 
in  the  suckling  of  the  infant ;  they  should  have  timely  notice,  and,  if  they  continue,  the 
nurse  should  be  changed. 

6089  During  the  first  two  months  the  baby  should  b<>  frequently  suckled ;  that  is,  aa 
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often  88  it  8eem8  to  demand  it ;  for,  as  it  usuaU^  falls  asleep  while  snefcing,  and,  at  fint» 
often  before  it  has  had  any  sofficient  qaantitj,  it  would  be  prejudiciai  to  its  thriving  la 
attempt  any  great  regularity  in  giving  it  its  meals.  When  two  or  three  months  oW,  it 
will  begin  to  take  more  of  its  nourishment  at  once ;  and  then  a  more  regular  system  nuy 
be,  and  ought  to  be,  acted  upon.  At  three  months  the  intervals  between  its  meals  m^ 
usually  extend  to  four  hours ;  and  during  the  nights  these  should  be  much  longer— 
five  c»r  six  hours.  Its  last  meal  at  night  should  t^  given  a&  late  as  possible ;  and  tbn 
it  should  not  have  the  breast  again  tUl  early  in  the  morning.  We  are  speaking  of  a 
child  of  three  or  four  months  old — not  younger.  At  night  excess  offoernng  is  injurioiis 
to  both  the  moUier  (or  nurse)  and  the  child.  A  child  suckled  often  during  the  night  is 
sure  to  awaken  often,  and  to  require  it  more  and  more,  until  the  nurse  becomes  exhaasted 
in  strength  and  unable  to  continue  to  suckle,  and  the  infant  also  sufi^rs.  One  meal 
succeeding  another  too  closely,  the  coats  of  the  infantas  stomach  become  weakened  and 
its  bowels  disordered. 

6939.  Irrepdarity  in  suckling  is  to  be  carefully  avoided,  as  an  infant  gains  strength  to 
take  a  sufllcient  meal  at  one  time.  Proper  hours  for  its  meals  should  be  fixed  and  ob- 
served :  it  is  cruel  to  make  the  infant  wait  long  beyond  these  periods  ;  and  henoe  moth- 
ers who  cannot  ^ve  up  visiting  while  they  are  nurses  had  better  relinquish  this  duty 
themselves,  and  m  favour  of  a  hired  wet  nurse,  who  must  devote  herself  entirely  u»  it 

6984.  An  infant  riiould  never  be  suckled  immediately  after  it  has  been  crying  vioftesu 
!y.  Its  agitation  should  be  allowed  to  subside ;  or,  if  continued,  it  may  proceed  from 
pain  in  some  part  of  its  body,  and  this  should  be  discovered  before  the  breast  is  given  ta 
it.    If  in  pain,  it  will  be  of  no  use  to  sudde  it ;  it  may,  indeed,  only  increase  its  saflenag 

When  the  mother  has  been,  from  any  cause,  agitated,  she  must  avoid  for  a  time  sack- 
ling  her  child,  ^r  she  may  cause  its  bowels  to  be  affected  by  the  heat  of  her  milk,  and 
convulsions  ensue.  The  same  rule  must  be  observed  in  regard  to  violent  exercise ;  a 
mother  must  always  avoid  nursing  her  child  while  she  is  overheated  by  any  excess  of 
bodily  exertion.  The  milk,  like  the  blood,  is  equally  affected  by  the  emotions  of  the 
mind  and  the  exertions  of  the  body.  At  the  aame  time,  it  may  be  here  remarked,  that 
regular  and  brisk  exereise  is  always  good  for  the  mother  who  suckles,  as  well  as  for 
the  child  suckled ;  while  violent  exertions  disturb  and  impair  temporarily  the  qualities 
of  the  milk,  activity  renews  it  in  quantity  and  improves  it  in  quality. 

6985.  Every  time  an  infant  has  been  suckled,  a  cambric  handkerchief  or  soft  laf 
should  be  wrapped  round  the  mother  or  nurse's  finger,  and  the  mouth  and  lips  of  the 
child  should  be  gently  wiped.  The  milk,  if  it  remains  in  the  mouth,  soon  beoomes  acid, 
and  in  this  state  causes  a  tendency  to  thrush. 

6986.  For  the  first  four  or  five  weeks  an  infant  should  have  no  food  hoc  ihnt  from  the 
breast.  If  it  be  possible  for  the  moUlier  to  continue  the  sole  supplier  of  its  nourishment, 
so  much  the  happier  for  the  infant ;  but  where  this  cannot  be  done,  other  food  must  be 
allowed,  the  kinds  of  which  usually  given  to  infants  will  be  found  mentioned  under  the 
head  "Dry  Nursing." 

6987.  Weamng  tmd  Dry  Nursing. — ^The  period  of  weaning  suckled  children  must  de- 
pend on  circumstances.  Six  months  we  should  regard  as  the  shortest  time  for  suckling 
them — nine  months  the  longest  needful,  unless  there  be,  in  any  peculiar  case,  such  del- 
icacy of  constitution  as  may  render  it  desirable  that  the  suckling  should  be  continued  to 
the  end  of  the  first  year  of  a  child*s  life ;  beyond  this  time  we  have  never  seen  mnch 
good  in  suckling  children,  but  the  reverse.  They  are  then  arrived  at  an  age  in  which 
they  begin  to  require  more  substantial  nutriment. 

The  use  of  the  sucking  bottle  (see  *'  Nursery  Furniture,"  Book  V.,  Chap.  XIV.),  if 
infants  have  been  fed  with  it  during  the  period  of  their  suckling,  should  be  continued  for 
a  short  time  after  the  weaning  is  l^guu.  In  no  case  would  we  recommend  any  sodden 
means  of  wtaning;  any  sudden  change  of  diet  is  trying  to  an  adult,  but  it  is  baurdon 
4o  a  delicate  ihfant.  A  month  at  least  should  be  given  to  the  change ;  during  which  pe> 
riod  every  week  should  be  begun  with  a  diminution  of  the  nourishment  afforded  by  ibe 
mother  or  wet  mine,  and  a  proportioned  increase  of  the  substituted  food. 

6938*  Cow's  milk^oQB  not  always  appear  to  agree  at  first  with  a  suckled  infant ;  whea 
it  does  agree,  no  food<«an  be  better  for  children  immediately  upon  weaning.  By  addiaf 
«  little  tepid  water,  in  the  proportion  of  one  third  water  to  three  of  new  milk,  this  bevw- 
«ge  might  be  often  given  wiu»  the  best  effect  to  children  during  their  weaning.  What- 
ever food  they  teke  should  be  \«ry  thin.  To  secure  this  imporUnt  point,  the  soctes 
.bottle  is  the  best  nieans,  as  before  observed,  by  which  weaned  children  should,  in  the 
first  instance,  receive  their  food.  Care  must  be  taken  to  keep  it  extremely  dean,  ai 
well  as  the  leather  bag  by  which  the  baby  sucks  in  the  food.  Whenever  the  bottle  bSB 
been  used,  it  should,  after  being  washed,  be  suffered  to  remain  in  a  basin  of  cleas  coU 
.water  till  it  is  again  wanted ;  the  food  of  children,  being  either  of  milk,  or  mixed  with 
milk,  becomes  so  rapidly  sour,  if  any  be  left  in  the  bottle  or  in  vessels  employed  is  pre- 
paring and  warming  it,  that  too  much  stress  cannot  be  laid  on  this  one  point  of  cjeanb- 
ness.    Sour  food  cannot  fail  to  disorder  the  stomach  and  bowels  of  children 

6989.  Children  can  hardly  be  fed  too  slowly,  whether  with  the  boat  or  the  apooa .  ihs 
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^naer  is  now  rarely  used ;  it  is  more  objectionable  than  the  8poon»  admitting  as  it  doea 
of  ihe  food  being  poured  down  an  infant's  throat,  rather  than  drawn  in  by  the  child's 
own  efforts.  The  boat  is  in  form  like  the  old-fashioned  butter-boat,  and  was  adopted  as 
•a  means  of  avoiding  the  irritation  to  which  a  weaning  child  would  give  way  (being  used 
to  sucking)  on  the  spoon  being  withdrawn  from  its  moutb  to  be  refilled.  But  this  imita- 
tion is  better  than  drenchiw  the  infant,  as  it  may  be  considered,  with  the  boat.  The  ef 
fects  of  a  large  quantity  of  food  suddenly  entering  the  stomach  by  the  boat  or  by  any  oihei 
means  .are  seen  inibe  child's  oppressed  breathing,  and  sometimes  in  more  serious  symp- 
toms. 

6940.  The  kinds  a/ food  to  be  given  to  weaning  or  dry-nursed  children  should  be  of  the 
simjUest  description :  of  cow's  milk  we  have  already  spoken :  mrrouHroot  and  milk ;  pearl 
sago  boiled  in  water  till  perfectly  soft,  and  thinned  with  new  milk  \  rusks ;  hUcuit  pow- 
der;  flour  previously  boiled  like  a  pudding  in  a  basin  till  it  is  formed  into  a  hard  ball, 
from  which  portions  can  be  grated  into  milk,  and  boiled  in  it  till  it  thickens  the  milk, 
are  the  chief  ingredients  used  as  food  for  children  either  dry  nursed  from  birth  oi 
weaned  from  suckling. 

Jtice  gruel,  barley  and  groat  gnuls,  are  also  used  in  some  cases,  and  with  advantage 
and  as  a  change  in  the  diet  of  children  is  advisable  when  they  are  occasionally  indispo 
sed,  these  kinds  of  gruel  may  be  found  useful  varieties  in  the  food  of  children. 

6941.  Food  which  contains  milk  should  never  be  warmed  over  .and  over  again,  as  ia 
sometimes  done ;  nor  should  it  be  suffered  to  remain,  when  oold,  in  metal  utensils ;  if 
intended  for  future  use,  it  should  be  put  into  earthen- ware  basins,  and  set  in  a  oool  place ; 
but  no  food  thus  set  by  for  another  day  should  have  milk  put  into  it ;  this  should  be 
added  aAer  portions  of  the  food  are  separately  warmed,  previous  to  any  of  the  child's 
meals. 

6942.  Of  the  consistence  of  food,  it  is  necessary  to  observe  that  none  should  be  given 
ibr  the  first  three  or  four  months  in  the  life  of  a  dry-nursed  child,  nor  immediately  to 
one  being  weaned,  of  scarcely  greater  thickness  than  the  mother's  milk.  The  great  dif- 
ficulty in  observing  this  important  rule  is  with  nurses,  who,  regarding  children  as  half 
starved  if  fed  on  food  sufficiently  thin,  oflen  counteract  any  wishes  or  commands  mothers 
may  express  on  this  subject.  They  pretend  children  will  not  eat  unless  they  feel  the  food 
on  their  lips,  and  they  threaten  the  parents  with  ail  the  ills  of  starvation  if  the  children 
are  to  be  so  fed.  Inexperienced  and  alarmed,  many  a  young  mother  has  yielded  the 
point,  and  left  the  digestive  powers  of  her  child  under  the  management  of  an  ignorant 
and  obstinate  woman,  until  it  has  been  needful  to  call  in  medical  advice,  and  to  threaten 
dismissal  of  the  nurse  upon  her  future  disobedienee  to  orders  laid  down. 

6943.  The  proper  warmth  of  food  is  also  of  great  consequence  to  a  fed  infant ;  if  it  be 
given  constantly  hotter  than  the  roocher's  mflk,  it  is  very  likely  to  bring  on  that  painful 
disease,  the  thrush — a  disease  more  common  and  fatal  to  the  fed  than  to  the  suckled 
child,  owing,  it  is  supposed,  to  the  variation  and  uncertainty  in  the  temperature  of  the 
food  given  to  the  dry-nursed. 

6944.  In  dry  nursing  from  the  birth  even  more  attention  must  be  given  to  the  above 
suggestions  in  regard  to  the  use  of  the  bottle,  and  to  the  degree  of  consistency  and 
warmth  of  the  food  given  to  infants  not  suckled,  inasmuch  as  the  difficulty  and  risk 
are  greater  in  rearing  the  dry-nursed  child  to  health  and  vigour  than  the  suckled  infant. 
Its  food  should,  in  all  respects,  be  made  as  similar  as  possible  to  the  nourishment  ap- 
pointed for  it  by  nature.  In  analyzing  the  human  milk,  it  is  found  to  contain  some 
properties  rather  different  from  the  milk  of  cows ;  yet  it  is  probable  that  no  substitute 
for  the  mother*s  milk  can  be  found,  in  all  respects,  better  than  that  of  cow's  milk ;  at 
first  diluted,  but,  in  the  end,  given  as  it  comes  fresh  from  the  cow.  Like  the  parent's 
milk,  the  properties  of  cow's  milk  are  every  day  the  same,  or  nearly  so,  while  every  other 
food  is  liable  to  many  variations,  arising  from  the  uncertainty  attending  the  preparation 

of  it. 

6945.  A  dry-nursed  childj  brought  up  oncow*s  milk,  may  require  a  change  of  diet  rather 
sooner  than  would  otherwise  be  thought  of.  On  attaining  its  fourth  or  fifth  month,  one 
meal  each  day  of  more  consistency  may  be  given  in  moderate  quantity  by  the  spoon. 
At  six  months  old,  a  light  bread  or  flour  pudding,  consisting  of  bread  crumbs  (or  one  tea- 
spoonful  of  fiour),  the  yolk  of  one  egg,  of  milk  as  much  as  will  fill  a  small  basin  ;  these, 
beaten  well  together  and  boiled  in  a  small  basin  for  ten  minutes  or  a  quarter  of  an  hour, 
and,  when  turned  out  of  the  basin,  sweetened  with  a  Uttle  sugar,  will  generally  be  found 
palatable  to  a  chUd  of  this  age,  and  a  safe  gradation  from  its  earliest  food  to  one  of  more 
solidity.  At  nine  or  ten  months  old,  meat  panadas  may  be  given;  a  few  months  sub- 
sequently, meat,  merely  minced,  with  mashed  potatoes,  or  well-boiled  cauliflower  or 
brocoli.  No  one  meal  should  consist  of  many  things ;  meat  and  vegetables,  without 
pudding,  or  pudding  without  meat,  we  would  advise  to  be  given  on  alternate  days,  till 
the  child  is  a  year  and  a  half  old. 

6946.  The  nutriment  of  children^  after  the  completion  of  their  first  year  and  a  half,  it 
will  be  necessary  to  increase  in  solidity,  and,  if  their  appetite  seems  to  demand  it,  in 
quantity  also.    Their  teeth  begin  now  to  aid  ^em  in  masticating  food,  their  limbs  be* 
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come  fiimer,  and  carry  their  bodily  exertioM  <^n  to  a  great  extent ;  it  is  scarcely  eg^ 
colable  the  degree  of  exercise  which  healthy  children  Tolaivtanly  give  themselyes,  boi 
which  stimolatea  the  digestive  organs,  enabling  them  to  receive  and  net  upon  more  solid 
nutriment  than  heretofore  given  them.    Having  previously  had  aakiuil  food  three  or  Iboi 
times  a  week,  children  may,  in  the  second  year  of  their  lives,  safely  eat  it  oooe  eveiy 
day — meats  being  chosen  for  them  that  are  tender  and  antritiotis.    Boasi  b€ef;  sucnw 
either  boiled,  roasted,  or  broiled ;  ehickent ;  some  kinds  of  fisk;  well-boiled  wegttabla, 
soch  as  hroeoU^  turnips^  potatoes  (the  latter  are  best  for  them  whcft  -nmshed  with  baft 
milk  and  a  little  salt) ;  simple  compounds  of  egg  and  milk ;  fruiiSf  baked  or  boiled ;  inai 
well  made  and  well  baked,  with  small  portions  of  fci//«r;  tlicse,  with  miik  for  hreafcft^ 
and  supper,  with  water  as  beverage,  are  the  chief  articles  of  wholesome  food  for  daidr€% 
As  long  as  they  continue  under  nurseiy  management. 

6947.  The  specie*  of  food  toe  would  not  give  them  coiuists  of  salted  meats  (beef,  porit,  o 
bacon)  ^  of  rich  stews,  ragouts,  and  soups  •,  of  fried  fish ;  of  pastry  and  oonfectiooer)'  gen 
erally ;  of  cheese ;  and  of  beverage,  tea,  cofiee,  beer,  and  wine.    Of  the  two  last  meo 
tioned,  beer  and  wine,  we  may  remark  that,  in  cases  of  delicate  health,  they  mav  be  ad 
vantageously  ^k)wed ;  bnt  they  should  always  be  given  under  medibal  direction,  far  the 
stimulus  -of  fermented  or  spirituous  liquids  is  not  in  every  case  of  dehOity  benddalr 
sometimes  the  reverse ;  neither  ought  children  to  be  allowed  lo  drink  Bondi  at  a  time  of 
any  liquid,  however  mild  and  innocent  it  may  be.    Too  much  liquid  has  a  tendency  i» 
create  flatulency,  and  to  distend  the  bowels.    It  has  been  said  that  parents  acenstomiai 
their  children  to  drink  water  onlv,  bestow  a  fortune  upon  them  of  the  valoe  of  which  they 
will  be  sensible  all  the  days  of  their  life. 

6948.  The  haiits  of  children  at  their  meals  should  be  attended  to.  We  wooid  lei  desk 
use  the  spoon  or  fork  early.  It  is  keeping  them  too  cfafldish  to  feed  them  after  they  have 
strength  enough  to  hold  the  spoon.  At  first  the  nurse  or  mother  should  soperintend  the 
child's  attemiAs  to  feed  itself;  should  place  the  vpoan  in  its  right  hand ;  see  ihat  it  is  not 
filled  too  full,  nor»  when  lifted  to  the  mouth,  (breed  awkwardly  into  it.  The  child  should 
be  prevented,  when  he  seems  to  have  satisfied  his  appetite,  from  tbrowiiq^  about  the  re^ 
mains  of  his  tbod,  by  his  plate  being  removed  to  a  sufficient  distance  from  him,  and  his 
spoon  taken  gently  out  of  his  hand.  This  being  uniformly  done  when  he  is  twdined  to 
scatter  his  food  around  hhn,  wiU  soon  cure  him  of  the  trick.  The  nse  of  a  knife  canooc, 
at  this  eariy  period,  be  allowed  him ;  be  must  not  have  it  until  he  has  sense  to  know  the 
danger  of  misapplying  it. 

Children's  meat  should  be  minced  as  small  as  possible.  If  too  much  trouble  is  left 
to  their  ieeble  power  of  "faiasticating,  they  will  shun  it  by  swaDowiog  their  food  amaas- 
ticated.  For  children  whose  digestion  is  weak,  it  may  even  be  desvaUe  to  have  their 
meat  pounded. 

6949.  Children  should  be  encouraged  to  sit  still  «t  their  meals ;  but  these  ^oold  tao 
made  as  short  as  possible,  that  the  patience  of  the  ^tldren  may  not  be  tried  tso  se- 
verely. Also,  they  should  be  encouraged  in  cheerfulness  at  meal  time,  and  net  in  tnitn- 
lence.  Vigour  in  the  digestive  organs  is  said  to  be  promoted  by  cheerfulness,  hot  im- 
paired by  gloomy  impressions,  or  b^  great  anxiety  of  mind  indulged  in  during  meals.  If 
this  be  the  case,  it  must  be  desirable  to  keep  children's  spirits  firee  from  any  depressing 
influences,  and  yet  not  forced  into  the  opposite  extreme  of  excitement. 

6950.  In  ekHdhoodj  as  vith  most  young  animalst  aetimty  t^ter  eating  oeemu  naiurml,  and 
we  may  thence  infer  that  it  is  beneficial  also,  although  in  later  seasons  of  Ufe  the  reverse 
appears  to  be  more  generally  believed.  If,  however,  children  are  inclined  to  active 
8i>orts  after  their  meals,  it  is  wisest  to  allow  them,  otherwise  they  wiB  be  fretAd  in 
their  obedience,  or  altogether  rebellious. 

6951.  Greedineos  is  a  disagreeable  habit  in  children,  too  often  enoouaged  bj  finii, 
cakes,  or  other  sweet  things  being  given  them  as  rewards,  or  withheld  from  them  is 
punishments,  and  thus  is  an  undeserved  value  placed  on  such  things.  Semetinies,  if 
begged  for  with  Childish  importunity  or  petukince,  they  are  given  to  silence  the  boU 
beggar.  The  mdre  timid  child  gains  nothing  by  his  opposite  cendnct,  except,  perhaps,  is 
see  justice  and  impartiality  sacrifieed  to  loud  vociforations  and  tears.  When  chiMxes 
are  really  deserving  of  punishment,  it  is  not  a  desirable  way  of  inflicting  it  by  any  depriva- 
tion of  food  or  dainties ;  certainly  not  to  give  to  the  brother  or  sister  the  portion  forfeiud 
by  the  offondine  party.  Anger,  on  the  one  hand,  is  probably  excited  towards  the  &• 
voured  one,  and  pleasure,  on  the  other  hand,  by  the  mortification  experienced  bytbs 
oflTending  brother  or  sister.  If  any  use  in  education  be  made  of  the  natural  lore  of  sweet 
things,  it  should  be  to  cement  the  social  and  relative  connexions  in  life,  not  to  dissetvr 
them ;  also,  to  diBCOurage  selfishness,  and  to  forward  the  development  of  the  gesaees 
and  disinterested  qualities.    These  moral  benefits  may  be  looked  for  when  efaildRD  are 

aught  to  sacrifice  lA  enjoyments  which  end  in  self,  to  the  higher  pteasure  of  iinpiifi^ 
enjoyment  to  others.    To  induce  children  to  share  with  or  give  to  brothers  and  »ten 
the  things  they  like  themselves,  is  the  best  use  that  can  be  made  of  the  Jove  ef  sweet 
Chtn^  and  dainties. 
OreedioesB  woaM  be  scarcely  known  in  children  if  none  but  simple. 
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mfm  placed  l>ef  ore  them.  Such  rarely  tempts  to  immoderate  indulfenee  of  the  appetite, 
bat  readers  restriction  almost  needless.  Ten^pt  children  with  dainties,  and  restriction 
t»ecomes  needlia],  jet  it  does  bat  increase  the  valoe  of  the  things  desired.  Compulsory 
regulation  of  the  appetite  does  not  indaoe  that  most  important  of  habits,  self-restraint. 
The  reverse  is  often  more  obvious.  Those  children  whose  appetites  are  strictly  regu- 
iated  bjr  vigilant  mothers  and  nurses,  more  finequently  tradsgress,  when  opportunity  al- 
lows them*  the  zale  of  moderation  than  these  do  whose  unpampered  appetites  are  left 
to  their  own  discretion.  An  infant  almost  uniformly  expresses  its  satisfied  appetite  by 
pushing  away  the  offered  spoeui  or  by  receiving  its  contents  with  indifibrence,  that  de- 
cided symptom  o(  satiety  which  ought  never  to  be  annoticed ;  no  child,  after  such  show 
•of  indifference  to  its  food,  should  be  urged  to  eat,  even  thou^  it  may  not  have  cleared 
the  plate  or  basin  of  its  coi^teats.  It  is  safer  to  waste  such  remnaots  than  to  surcharge 
the  organ  of  digestion.  It  is  equally  injurious  to  the  child,  whether  the  nurse  forces  it  to 
take  more  ibod  than  it  requires,  or  whether  its  own  pampered  taste  induces  greediness. 
ITet  many  nursei^r  disciplinarians  think  it  their  duty  to  force  children  to  eat  up  all  that 
lias  been  put  upon  their  plates,  forgetting  how  much  they  themselves  might  st&Ter  from 
indigestion  were  they  compelled  to  similar  excess  in  eating.  Neither  is  the  subject  of 
antipathies  to  particular  artictes  of  food  always  suffioiently  considered.  It  is  sometimes 
thought  necessaiy  to  overcome  them  by  forcing  the  child  to  eat  what  seems  to  be  so 
very  repugnant  to  it.  Nature  prescribes  a  different  rule ;  what  is  thus  disliked  by  any 
individual  is  often  peculiarly  injurious  to  that  individual.  Thus,  in  regard  to  the  hi  of 
batcher's  meat ;  wherever  it  is  much  disliked  we  may  believe  tlu^  it  is  not  only  unpala- 
table, but  prejudicial,  and  not  to  be  forced  upon  any  one.  This  aversion  should  not  be 
regarded  as  caprice,  but  as  arising  from  some  peculiar  state  of  the  stomach  that  time  or 
change  may  rectify,  but  not  compulsion. 

[It  must  be  confessed  that  a  luxurious  mode  of  living  often  unfits  a  mother  for  being 
TL  nurse ;  and  hence  it  is  eeoimon  among  the  wealthy,  in  imitation  of  her  majesty, 
Queen  Victoria,  te  substitute  the  breasts  of  a  wet  nurse  for  those  of  the  mother.  Nev- 
ertheless, both  nature  and  philosophy  teach,  what  experience  confirms,  that  every 
mother  should  be  the  nurse  of  her  own  child  whenever  it  is  practicable,  and  this  in  view 
of  her  own  health  as  well  as  that  of  her  infant.  E^ren  in  the  case  of  consumptive  ladies, 
experience  amply  proves  that  nursing  will  often  relieve  the  affection  of  the  hznga,  and 
improve  the  general  health.  Such  mothers,  however  emaciated,  if  their  appetite  be  good, 
which  is  often  the  case,  should  be  advised  to  suckle  their  chQdren  two  or  three  times  a 
day  as  the  most  likely  means  to  restore  their  health.  That  those  mothers  who  do  not 
suckle  their  children  are  most  subject  to  consumption,  cancers  of  the  breast  and  womb, 
Ac.,  has  long  ago  been  observed :  hence  it  has  grown  into  an  axiom  that,  if  the  mother 
be  healtt^,  suckling  will  confirm  her  heaUh ;  iand  if  weakly,  it  will,  in  most  cases,  improve 
it.  No  other  woman's  milk  can  be  so  good  for  her  own  child ;  and  as  to  irw  nurnng^  it  is 
unnatural  and  dangerous ;  very  few  of  those  thus  brought  up  over  live  a  single  year,  and 
hence,  when  resorted  to,  it  ought  to  be  a  measure  of  imperious  necessity.  When,  how- 
ever, a  mother  is  unable  to  be  the  nurse  of  her  own  ofibpring,  from  disease  or  any  other 
cause,  or  when,  as  is  too  often  the  case,  the  mother  perishes  in  tUe  act  of  giving  birth 
to  her  child,  in  either  case  a  wet  nurse  should  be  provided ;  and  the  choice  of  a  woman 
for  this  service  should  be  judiciously  made.  A  middle-aged  woman  should  be  prefer- 
red, if  she  have  previously  borne  children,  for  such  will  have  more  milk  than  the  young, 
and  more  and  better  than  the  old.  She  should  be  one  who  has  not  been  confined  with 
her  own  infant  more  than  three  months ;  nor  is  any  woman  fit  for  a  wet  nu^e  six 
months  after  delivery,  the  milk  being  found  to  vary  in  its  specific  quality  according  to 
its  age;  and,  moreover,  as  nature  never  intended  a  mother  to  nurse  her  child  longer 
than  twelve  months,  the  milk  will  seldopi  continue  good  after  that  period,  and  hence 
ail  children  ooght  to  be  weaned  when  they  become  a  year  old. 

The  nurse's  food  should  consist  of  fresh  meat  and  vegetables,  bread,  brothf  milk,  dec., 
without  any  strong  Uqoors ;  and,  in  the  absence  of  the  first  secretion  of  the  mother's 
breast,  which  is  always  sufficiently  purgative,  the  nurse  should  take  some  laxative  med 
icine,  which,  through  the  medium  of  the  milk,  is  found  to  operate  upon  the  child. 

As,  however,  children  are  often  condemned  to  be  brought  up  without  the  breast  either 
of  the  mother  or  wet  nurse,  in  such  cases  very  different  management  is  required,  and 
to  regulate  the  quality  and  quantity  of  the  food  becomes  a  subject  of  great  importance. 
It  is  for  lack  of  judgment  in  these  particulars  that  such  children  suffer  so  much  from 
colic  and  griping.  It  is  a  common  mistake  to  suppose  that  whenever  the  child  cries  it 
wants  victuals,  while  the  acute  pain  and  spasms,  by  over-distention  of  the  stomach,  is 
by  far  the  more  frequent  cause.  Indeed,  healthy  children  seldom  cry  except  from  pain, 
and  hunger  does  not  cause  pain  unless  it  be  very  protracted.  The  nurse  often"  forces 
down  food  to  quiet  the  outcries  of  a  child  steering  already  firom  an  excess  in  quantity. 
The  generation  of  acids  and  ^ases  from  the  fermentation  of  the  spoon  victuals  remainmg 
imdi^sted,  by  producing  irritation  and  spasms  in  the  stomach  and  bowels,  gives  rise  to 
what  are  called  inward  fits,  convulsions,  and,  not  unfrequently,  inflammation  of  the  bow- 
ete.    Childrea  that  are  fed  only  four  or  five  times  in  the  twenty-four  hours  are  more 
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healthy,  active,  and  cheerful  than  those  who  are  never  suffered  to  be  honpry: 
from  the  cow,  coat,  or  ass  will  be  the  best  substitute  for  human  milk,  when  this  is  aol 
to  be  had ;  and,  in  addition,  potatoes,  arrow-root,  bread  or  rioe  floor,  sago,  or  tapioa, 
and,  if  necessary,  as  the  child  grows  older,  thin  and  light  broth,  free  from  fat,  may  b& 
superadded.    Until  the  child  cnta  its  teeth,  however,  potatoes  boiled  and  mashed,  beim 
then  mixed  with  fresh  milk,  unboiled,  will  be  found  to  be  preferable  to  moot  other  ait^ 
cles,  and  afford  ample  nutriment.    Children  should  always  be  fed  in  %  sitting  posture, 
that  swallowing  may  be  more  easy  to  them ;  and  if  the  child  be  not  accustomed  to  night 
feeding,  it  will  not  become  over-fat  and  bloated,,  but  will  contract  the  habit  of  sieepiqg 
the  greater  part  of  the  night.    When  the  bowels  become  inritabie,  firom  acid  or  datoJence^ 
the  best  corrective  is  limewater,  a  spoonful  or  two  being  added  to  the  food,  wiUi  a  iittle 
essence  of  peppermint  or  anise  seed.    The  custom  of  giving  spirits  of  any  kiad  in  ^u' 
dren*s  food  cannot  bo  too  highly  reprobated.     Strong  liquors  of  all  kinds  shoold  be 
avoided ;  and,  though  some  children  have  been  known  to  thrive  under  their  nse,  it  is 
only  when  the  vigour  of  their  constitutk)B  has  been  sufficient  to  coanteiact  their  usual 
pernicious  effects. 

But  none  of  these  instructions  for  feeding  childien  are  called  for  where  the  mothev 
sur V  i  ves,  and  can,  by  possibility,  perform  the  duty  of  narse  to  her  ofl^spiiag.  If  the  sip- 
pies  be  short,  they  may  be  drawn  out  by  the  nurse,  or  by  some  form  of  aipple-glass ;  wA 
this  is  often  needful  in  young  mothers.  When  they  are  tender,  they  should  be  waaM 
with  brandy  or  a  solution  of  borax :  the  poisonous  preparations  of  lead  used  by  norKS 
and  recommended  by  quacks  are  high  mischievous.  If  the  nipples  be  small,  tender,  and 
ulcerated,  there  are  various  contrivances  to  enable  her  still  to  suckle  her  infknt,  the  best 
of  which  is  the  prepared  nipple,,  or  the  teats  of  calves,  which  will  be  found  well  adapted 
to  the  purpose.  And  for  washing  ulcerated  nipples,  a  solution  in  water  of  the  seeds  of 
quincesr  or  some  similar  bland  mucilage,  wiH  be  found  most  useful. 

Inflammation  of  the  breast  is  another  frequent  obstacle  to  nursing  by  which  young 
mothers  are  afflicted.  Leeches  early  applied  to  the  part,  and  some  spirituous  lotion^ 
with  a  free  purgative^  will  often  prevent  the  formation  of  matter.  Where  these  fail* 
however,  and  an  abscess  forms,  it  should  be  opened  early  and  freely,  after  which  a  Un- 
seed poultice  may  be  used  until  the  matter  is  all  disc|iarged,  when  the  adjacent  skin 
may  be  washed  with  brandy  two  or  three  times  a  day,  and  dry  lint  applied  until  it  beak. 
All  oily  liniments  and  ointments  are  hurtful.] 

SuBSECT.  3. — Sleep  of  Children, 

6953.  **  Infant*  can  tearcely  sleep  too  long  at  a  time"  for  the  first  four  or  five  mootlks 
of  their  existence.  During  this  period  it  is  natural  to  them  to  spend  their  cb/ef  time  ia 
sleep.  A  merciful  provision  this,  in  the  most  helpless  portion  of  infiincy's  existence ;  and 
for  these  reasons,  while  an  infant's  body  is  in  a  horizontal  position  and  during  sleep,  the 
circulation  pf  the  blood  proceeds  more  equably  and  calmly,  the  respiration  is  more  easy, 
the  function  of  digestion  more  steady  and  effective^  the  nutrition  resnlting  from  its  pro- 
cesses more  perfect  than  when  the  infant  is  in  an  upright  position.  Thus  this  tendency 
to  repose  is  a  protection  against  infancy's  own  feebleness,  which  might  render  every 
casualty  that  presented  itself  a  rc^al  danger,  an  obstacle  to  the  healthy  operations  c^ita 
delicate  functions.  'The  oalm,  steady  sleep  of  an  infant  for  three  or  four  hours  at  s  timt 
is  the.  mother's  warrant  that  all  is  going  on  well  with  it.  Were  it  otherwise,  its  rest 
woi>ld  be  broken,  its  crying  frequent,  and  its  bodily  development  and  vigour  would  bt 
evidently  retarded  and  imperfect.  It  has  been  said  by  a  Gierman  medical  wnter  of  thr 
last  century.  Professor  Hufeland,  that  twenty-four  hours  of  perpetual  watchfulness 
would  be  sufficient  to  destroy  an  infant  of  two  months  old.  Whether  this  notion  be 
well  or  ill  founded,  it  conveys  to  us  his  conviction  of  the  importance  and  value  of  long 
and  undisturbed  sleep  at  the  earliest  period  of  human  existence. 

6953.  Fof  the  first  three  or  four  months  of  infancy  any  strict  regulation  as  to  habits  of 
sleeping  can  searoely  be  observed^  no  more  than  with  regard  to  the  meal  time  of  infanta 

6954.  By  the  time  they  attain  their  third  month  some  steps  may  be  taken  toward^ 
the  regulation  of  these  infantile  habits.  For  instance,  young  infants  often  begin  theii 
lives  in  sleeping  mora  by  day  than  in  the  night,  a  very  troublesome  and  inconvenioit 
habit,  but  which  it  is  difficult  to  alter;  yet  as  soon  as  an  infant  begins  to  take  noCice« 
his  nurse  should  endeavour  to  keep  him  lively  and  awake  as  the  evenings  draw  in,  by 
rousing  his  attention  to  everything  around  (for  at  this  period  his  observations  will  be 
commencing  their  operations),  and  by  nursing  him  actively  in  her  arms.  Thus,  by  slight 
fatigue  and  longer  wakefulness,  she  will  be  preparing  him  so  settle  early  in  the  eTeBie^. 
As  soon  as  possible^  suckling  or  feeding  a  child  at  night  should  be  discontinued,  as  be- 
fore remarked.  Sleep  at  night  will  now  be  more  salutary  to  the  child  than  food.  Now 
the  inclination  for  food  at  n^ht  should  be  roprossed^and  the  habits  of  sleeping  eqiaify 
encouraged. 

6955.  From  its  birth  to  the  age  of  five  or  six  months  an  infant  should  hare  two 
in  the  day,  one  in  the  fore,  the  other  in  the  afternoon,  each  of  an  hour's  length,  if  h 
bo  obtained. 
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6956.  At  the  period  of  the  sixth  month  the  afternoon  sleep  may  be  dispensed  with  i 
lie  morning  sleep  should  be  brought  into  midday,  and  should  be  continued  till  the  end 
of  the  second  year  of  a  child's  life,  and  sometimes  it  ^y  be  continued  with  advantage 
for  a  longer  period. 

6957.  All  children  should  rise  early  in  the  summer ;  there  is  no  air  so  refreshing  to 
their  young  nerves  and  muscles  as  the  early  morning  air.  The  sun  has  not  then  given 
out  its  full  heat,  nor  drawn  upward  arid,  humid,  or  impure  exhalations  from  the  earth ; 
it  is  in  its  best  state  for  imparting  vigour  to  both  young  and  old.  In  the  winter  there 
are  reasons  for  admitting  of  later  morning  hours.  Children,  especially  very  young 
ones,  can  gain  little  by  rising  in  severe  weather  before  the  fires  are  lighted,  and  the  air 
of  the  rooms  into  which  they  are  to  go  is  sufficiently  warmed  to  save  them  the  suffering 
which  severe  cM  always  inflicts  upon  them,  and  which  is  expressed  by  them  in  cry- 
ing and  fretfulness.  Let  them  remain  an  hour  longer  in  their  Mrarm  beds,  and  they  wUl 
a^ow  their  thankfulness  for  the  boon  in  their  countenances  and  tempers.  The  active 
natures  of  children  will  always  incite  them  to  early  rising  as  soon  as  their  limbs  are 
strong  enough  to  carry  on  any  exertion  of  the  body  sufficienUy  stimulating  to  their  feeble 
circulation. 

6958.  Laziness  in  the  morning  is  a  bad  habit  of  a  later  growth,  not  then  to  be  in- 
dulged ;  yet  still  some  limitation  there  should  be  in  regard  to  the  number  of  hours  given 
to  repose.    In  duration,  a  child*s  night  should  neither  be  more  nor  less  than  ten  hours 
When  children,  from  habit,  sleep  longer  than  this,  it  may  be  proper  to  awaken  them  at 
one  uniform  hour,  and  thus  destroy  the  wrong  and  establish  the  better  habit. 

6959.  But  in  rousing  young  children  the  gentlest  means  should  be  em|doyed,  not  vio- 
lent shaking  or  loud  speaking.  It  is  extremely  hazardous  to  startle  or  shock  children 
when  they  are  awake,  but  to  rouse  them  from  the  unconsciousness  of  sleep  into  a  state 

f  of  terror  is  still  more  erroneous  and  dangerous.  A  boisterous,  rude,  or  harsh  nurse 
may  in  this  way  make  an  impression  of  horror  on  a  child's  mind  that  no  subsequent 
measures  of  genUeness  and  kindness  may  be  able  to  efface.  Very  opposite  should  be 
the  mode  of  waking  children  we  would  prescribe.  They  should  never,  could  we  prevent 
it,  open  their  eyes  from  their  easy  slunibers  on  gloomy  or  angry  countenances.  A  smi- 
ling face  and  gentle  voioe  should  be  the  medium  of  a  child's  transition  from  the  peace- 
ful state  of  sleep  to  a  cheerful,  happy  reality. 

6960.  SUepf  io  U  tdlulary,  should  be  naturally  procured.  During  dentition,  or  by  oc- 
casional disturbances  of  the  alimentary  function,  the  sleep  of  young  children  is  some- 
times disturl^ed.  The  irritation  becoming  excessive,  a  medical  man  may  see  occasion 
to  administer  small  and  suitable  opiates,  and  thereby  sleep  is  obtained  which  may  be 
absolutely  requisite ;  but  as  an  habitual  or  frequent  measure,  no  medical  man  in  the 
case  of  children  would  advise  opiates  to  be  resorted  to.  The  immediate  but  transient 
effect  of  opiates  on  an  infant  is  to  still  its  nervous  irritability ;  the  subsequent  conse- 
quence is  to  increase  it  as  soon  as  the  power  of  the  opiate  has  passed  off.  When 
opiates  are  frequently  given,  a  child's  muscular  vigour  decreases,  its  countenance  be- 
comes pallid,  the  growth  of  the  body  is  checked,  the  whole  system  is  debilitated ;  con- 
vubions  sometimes  ensue.  These  symptoms  are  here  stated  as  warnings  to  mothers 
and  nurses  who,  from  ignorance  of  their  danger,  may  be  incaatioos  in  administering 
opiates  to  children  ;  such  as  Dalby's  carminative,  the  American  soothing  sirup,  pare- 
goric elixir,  medicines  which  may  be  occasionally  safely  given,  but  not  frequently  with- 
out serious  risk. 

6961.  The  beet  plan  for  getting  chiUren  to  tleep  is  by  laying  them  down  to  rest  at 
stated  hours,  when,  from  habit,  the  incUaation  to  sleep  becomes  the  strongest.  A 
chUd  accustomed  to  be  laid  down  awake  is  seldom  restless  or  fretfhl,  but  often  closes 
its  eyes  immediately  on  being  laid  down»  and  is  asleep  at  once.  When  any  deviation 
from  this  occurs,  and  the  chUd,  instead  of  composing  its^f,  is  restless,  it  may  be  in- 
ferred that  something  is  amiss  with  it«  that  it  is  in  pain  or  otherwise  in^posed.  Its 
state  should  be  examined  into,  and  judged  of  as  well  as  it  can  be,  before  any  attempt  is 
renewed  to  make  it  fall  asleep.  When  a  child  is  indisposed  it  may  be  difficult  to  xeep 
it  in  its  crib,  or  get  it  to  sleep  in  the  usual  mode :  ifr  must  then  be  taken  on  the  knee, 
and  gently  soothed  to  sleep  by  the  motion  of  the  norse's  knees ;  but,  as  a  habit,  this 
rocking  to  sleep  is  not  to  be  encouraged :  when,  from  the  age  of  a  child,  it  becomes  ne- 
cessary to  break  through  it,  it  often  proves  a  painful  straggle  to  both  child  and  lurse. 

6962.  A  child's  position  in  bed  is  of  importance.  Its  pillow  or  bolster  should  be  scarcely 
raised  above  the  surface  of  the  bed  (see  Med.  Art.  on  the  **  Spine").  An  infant  should 
be  laid  down  to  sleep  on  its  side,  with  its  mouth  and  nostrils  clear  of  the  bed-clothes,  as 
well  as  the  whole  of  the  face ;  for,  while  currents  of  air  skoold  be  guarded  from  a  child's 
head,  there  should  be  free  admission  of  air  to  its  month ;  and  if  infants  incline  to  sleep 
better  on  one  side  than  the  other,  the  nurse,  observing  it,  should  endeavour  to  counter 
act  the  habit  by  laying  it  down  to  sleep  on  the  alternate  sides.  From  the  day  of  its 
birth  this  precaution  should  be  employed. 

6963.  Infants  require  warmUi  in  their  bed-clothes,  and  will  neither  sleep  comfortably 
nor  for  any  length  of  time  unless  it  be  afliirded  thdm ;  bat  the  degree  of  warmth  allow- 
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ed  must  not  be  aoeh  as  to  cause  penpinliDB,  ami  wUdi  wooM  wedbes  and  lendcr  « 
child  %9o  flHOscepftible  of  eold.    No  doubt  an  infant  wffl  sleep  more  soundly  on  tbe  mme^ 
ann  than  in  its  own  bed ;  and  a  sickly,  delicate  child  is  often  comforted,  nomiehed,  and 
lulled  by  the  warmth  so  imparted  to  it.    The  in&nts  of  the  poor  have  always  tiiis  oooi- 
foft,  whatever  else  they  may  want ;  many  delicate  infants  in  the  booses  of  the  poor 
woald  peri^  but  for  the  warmth  thus  imparted  to  them  daring  the  night.    For  the  in- 
fants of  the  affluent,  who  can  enrelope  them  in  flannelB  and  Uankets,  and  keep  them  in 
apBrtmente  of  a  regulated  temperature,  there  is  less  weigiit  of  aigmnent  in  Ikvoor  of 
their  sleeping  on  the  nurse^s  arm,  and  some  seasons  there  axe  which  reader  it  nndesi* 
rable.    It  freqaently  induces  profuse  perspiration  in  the  child,  and  sometimes,  specially 
when  the  dice  is  covered,  brings  on  that  relaxed  state  of  the  mocons  membiane  whicb 
occasions  the  complaint  called  by  nurses  the  tfiujfkw,  from  the  disagreeahle  noise  nnade 
by  the  child  in  brtething  through  tbe  nostrils. 

6064.  An  infant  lying  on  the  arm  of  its  mother  or  nurse  is  in  no  danger  of  bemg  mer- 
laid  i  but  if,  by  any  movement  of  the  nurse,  tbe  child's  head  sKps  off  the  arm  dormg  her 
sleep,  very  distressing  consequences  may  ensne.  If  her  body  press  against  and  cover 
the  mouth  and  nostrils  of  the  infant,  its  struggles  may  be  too  feeble  to  roase  ha  tan 
sleep,  and  its  suffi>cation  would  then  soon  occur. 

6966.  Childran  of  two  or  three  years  of  age  will  require,  if  they  are  healthy,  leas  hei- 
clothing  than  during  their  earlier  infancy :  their  circulation  is  become  stronger  ani 
quicker,  and  perspin^tion  more  easily  induced  in  them,  which,  if  firequent  and  profoic, 
is  extremely  debilitating ;  yet  insnlBcient  covering  m  eoM  weather  woald  be  equally 
prejudicial  to  them,  and  would  prevent  them  from  sleeping  aoondly. 

SvBsscT.  3. — Exercise  of  Infaney  tmi  CMWhond 

Exercise  during  infancy  and  childhood  is  the  next  sukijeet  of  importance  to  which  ma-  ^ 
ternal  attention  AojM  be  given. 

6966.  The  miucular  organs,  on  which  bodily  aotivity  depends^  and  on  activity  strength 
in  the  limbs  and  health  in  the  functions  of  life,  are  themselves  acted  npon,  iarigorated 
by  exercise,  provided  it  be  progressive  and  uniform :  no  overstrain  upon  tbem  one  day, 
nor  disuse  allowed  them  at  other  times.  Either  excess  of  exercise  or  tbe  want  of  it 
would  alike  debilitate  them.  Thus,  muscular  power,  which  varies  in  degree  in  men  and 
women,  and  equally  so  among  individuals  of  either  sex,  may  yet  be,  in  each  individual 
case,  improved  or  impaired  by  exercise,  according  to  the  use  or  abnse  of  it 

6967.  In  this  chapter,  which  relates  to  the  physical  treatment  of  infimey  and  cfajidhood 
only,  there  seems  no  reason  for  prescribing  different  rules  for  the  treatment  ofbojs  and 
girlB.  To  the  age  of  five  or  six  they  must  be,  in  aU  material  points^  braaght  op  alike. 
As  they  progress  towards  youth,  modifications  in  the  bodily  treatment  (tfgixfc  will  oocur, 
in  contemplation  of  their  future  position  in  life,  which  will  require  from  them  sedentary 
employment,  and  deny  them  indulgence  in  any  but  gentle  exercise,  suited  to  the  part 
they  have  to  fill  in  their  social  life. 

6968.  From  birth  to  maturity,  nature,  by  progressive,  and  not  sudden  measures,  gives 
strength  to  all  organised  beings ;  hence  this  rule  must  be  observed  by  those  who  conduct 
the  physical  education  of  infancy  and  childhood.  Exercise  proper  ftir  infancy  is,  at  fira^ 
but  the  gentlest  of  movements  in  the  nurse's  arms,  on  her  knee.  Afterward,  when  three 
weeks  or  a  month  old,  an  infant  may  be  carried  out  of  doors,  bat  always  in  a  recnmbent 
posture,  for  in  that  posture  an  infant  should  be  principally  kept  for  the  first  six  weeks 
or  two  months  of  its  existence. 

6969.  Night  and  morning,  after  being  washed,  the  Vmbs,  back,' and  stomaeh  of  an  in- 
fant should  be  gently  rubbed  by  the  nurse.  This  friction  may  scarcely  be  termed  exer- 
cise, but  it  acts  as  such  on  the  delicate  vessels  of  the  skin,  sending  through  them  that 
degree  of  circulation  which  renews  the  warmth  of  tbe  body,  and  promotes  the  healthy 
action  throughout  the  skin,  the  body's  covering,  which  it  is  most  important  to  the  ani- 
mal economy  to  preserve  in  health. 

6970.  An  infant  of  thru  months  old  should  then  begin  to  have  active  nursing  in  the 
arms.  At  this  period  a  child  may  be  permitted  to  be  carried  about  in  an  upright  posi- 
tion. Every  nurse-maid  ^ould  accustom  herself  to  cany  children  on  either  hand ;  if 
this  be  done  alternately,  a  child  is  in  less  danger  of  aeqnirinff  any  habitnal  position  of 
the  body,  which  might  end  in  a  curvature  of  the  spine,  espeoiuly  if  there  be  in  the  in&nt 
any  constitutional  weakness.  To  vigorous  children  the  mode  of  carrying  may  not  be 
of  the  same  consequence ;  but  it  is  often  very  distressing  to-  those  who  have  materaal 
feelings  to  see  fine  children  carried  about  for  hours  together,  on  the  left  arm  generally, 
their  bodies  bent  forward,  their  backs  forming  a  bow ;  unaotioed  by  their  nurses,  tfa^ 
countenances  are  overcast,  and  the  benefit  the  air  and  exercise  might  aSbrd  then  is 
lessened  by  the  weariness  they  evidently  experience  from  this  continued,  painful  posi- 
tion on  the  same  arm.  Children,  after  illness,  being  carried  about  in  this  one  positioB» 
often  become  deformed.  Besides  being  at  this  period  carried,  the  <^iild  may  be  tossed 
in  the  air  (though  not  too  violently)  with  good  effect ;  it  may  be  laid  on  ito  back  on  the 
floor,  or  on  a  mattress,  and  sallbred  to  klmi  oat  Its  legs,  and  to  streteh  ont  its  aims,  hot 


UWAhm  Uff  THB  KUUBftT.  1169 


it  ought  not  to  be  kept  long  in  any  one  poaHion.  The  moniMit  it  begins  to  wail  it  should 
be  talen  upv  and  some  other  motion  tried,  to  keep  it  hToly,  and  itsHiiiseies  in  genlle  play  ■ 
In  doing  this  we  are  acting  in  ooncert  with  nature,  who  did  not  give  this  untiring  nfeli- 
nation  to  active  occupation  without  seme  end.  It  is  manifest  that  the  progi^esive  de- 
velopment of  bo<h  the  physical  and  mental  powers  is  the  object  for'whieh  activity  imd 
curiosity  were  given  to  infancy  and  childhood ;  and  whenever  we  circumscribe  their 
range,  we  do  but  defeat  nature^s  purposes. 

6971.  An  infant  o/m  monihgy  if  very  vigorous,  sometimes  wiU  begin  to  bend  forward 
out  of  the  nurse's  arms,  impelled  by  the  desire  to  be  on  the  ground,  and  on  its  feet.  It 
is  rather  early  to  begin  to  walk,  but  vigour  in  the  infent  is  the  impelling  cause,  which  it 
may  not  be  well  altogether  to  frustrate.  If  an  infent  be  encouraged  to  put  its  feet  thus 
early  to  the  ground,  <  should  at  first  only  be  allowed  to  do  so  fer  short  intervids  at  a 
time :  tho  nurse  should  endeavour  to  amuse  her  charge  with  other  eseroises  as  soon  as 
•he  thinks  he  has  been  loAg  enough,  on  his  feet.  If  she  can  teach  htm  to  crawly  she  will 
give  him  a  more  beneficial  mode  of  exercise ;  one  which  brings  the  muscles  into  easy 
play,  and  removes  the  weight  of  the  head  from  the  spii^.  A  weakly  child,  however, 
will  not  attempt  any  permanent  exertions ;  it  will  be  content  with  the  ease  it  enjoys  in 
the  nurse's  arms.  In  this  case,  no  foremg  to  activity  should  be  allowed ;  the  infant  may 
be  laid  now  and  then  on  its  bade,  and  on  a  carpet,  but  unless  it  attempts  to  crawl  of  its 
own  accord,  it  will  not  be  wise  to  urge  it  to  dd  so.  By  slower  degrees  the  muscular 
action  must  be  obtained  and  invigorated,  probably  by  adopting  measures  to  improve  the 
infent's  general  headtlk 

6973.  CJuldren  are  sonetiiaes  a]k>wed  to  sit  long,  either  on  chairs  or  tabies,  or  in  lit- 
tle nursery  swings :  the  pressure  on  the  spine  is  then  too  continued,  the  muscles  of  the 
legs  and  thighs  waste  rather  than  uKxrease,  and  sometimes  these  limbs  become  crooked 
in  oonsequenoe.  If  children  fall  asleep  while  festened  in  their  chairs,  theij  heads  bend 
forward,  and  their  respiration  is  impeded  by  the  position  of  their  bodies. 

6973.  Children  aiwtmeing  tQ  tk«  Urm  of  their  first  year  will  begin  to  exercise  them- 
selves spontaneously,  and  this  is  far  more  sahitaiy  than  any  exercise  can  be  which  is 
forced  upon  them :  their  own  eflbrts  will  never  huass  or  over>fetigue  them ;  they  wiH 
involuntarily  relinquish  them  as  weariaess  grows  upon  them. 

6974.  Befor§  encour^^i^  ekUdren  to  use  their  feet,  we  should  look  to  their  actual 
strength,  not  deciding  how  ihr  they  shottkl  be  urged  to  walk  by  the  actual  nuoiber  of 
months  they  have  lived.  It  was  not  k>ng  ago  considered  as  a  rspceach  to  a  nurse  if  her 
nursling  could  speak  before  it  could  waHc :  to  avert  this  supposed  proof  of  had  nuraing, 
many  a  child's  real  good  has  been  sacrificed.  Before  its  strength  allowed,  it  has  been 
urged  to  totter  on  its  bending  limbs,  when  it  shonU  rather  have  been  reposing  on^the 
floor,  or  only  making  its  own  natural  movements  proportioned  to  its  strength.  When  a 
child's  limbs  sre  not  sufficiently  strong  to  support  the  body,  the  eonsequences  of  urging 
it  to  walk  upon  them  wiU  be  carved  legs  and  weakened  ankles.  AH  artificial  means  of 
inducing  children  to  walk,  such  as  the  gOKsaxt  and  leading  strings,  are  haroily  in  disuse. 
They  were,  when  muoh  employed,  fetal  to  the  healthy  growth  of  a  child.  If  a  young 
child  oDco  acquires  the  art  of  crawling,  it  will  soon  do  more,  and  try  to  use  its  legs ;  it 
will  first  raise  itself  by  the  support  of  a  chair  or  stool,  will  then  totter  from  one  side  of 
it  to  the  other,  holding  itself  un,  and  by  repeated  exercises  of  this  kind  the  limbs  wUI 
acquire  the  requisite  power,  ana  the  infant  will  gain  courage  to  trust  to  that  power ;  then 
it  win  walk  alone.  Many  a  fall  it  will  have,  but  these  will  add  prudence  to  its  growing 
power.  Let  it  be  here  obaerved  that  it  is  wiser,  when  a  ehOd  has  slight  feUs,  not  to  run 
hastily  to  it,  raise  it  up,  oi  try  to  soothe  it.  Instead  of  gouig  to  its  assistance  too  pre- 
cipitately, it  is  better,  if  it  be  not  really  hurt,  to  let  it  help  itself,  lliis  it  will  very  soon 
do ;  and  better,  also,  than  any  one  can  do  for  it.  We  are  now  alluding  only  to  the  many 
trifling  accidents  in  a  child's  life ;  not  to  those  of  a  serious  nature,  to  which  humanity, 
as  well  as  neeessity,  prompts  to  immediate  attention  whenever  they  occur.  We  only 
recommend  the  discouragement  of  children's  cries  at  small  diflleollles ;  aid  given  to  theso 
cries  too  promptlt^  and  too  soothing  deprives  children  of  that  independence  of  spirit 
which  eventually  we  seek  to  inculcate  in  them. 

6976.  However,  in  beginning  to  walk,  a  child  must  have  some  assistance.  This  should 
he  given  by  holding  it  firmly  mtder,  not  by  the  smu.  It  is  frightftil  to  see  a  child,  held 
by  one  arm,  swing  its  body  round,  in  the  eagerness  of  its  exertions.  Were  the  joints  of 
the  arms  less  limber  than  they  are  in  childhood,  such  movements  wonU  nearly  dislocate 
them. 

6976.  Scarcely  is  any  sight  more  delightful  to  parents  than  that  of  the  first  setting  oil 
of  their  child ;  nor  do  iey  only  feel  delight ;  the  happiness  of  the  child,  to  all  appearance, 
exceeds  their  own ;  when  firet  it  is  conscious  of  its  indenendence,  its  state  of  ecstasy 
is  almost  enviable.  Arrived  at  this  happy  epoch  in  its  lire,  something  farther  is  yet  to 
be  done  to  give  the  child  greater  steadiness,  and  greater  freedom  of  step  and  carriage. 
For  this  aid  Umg  wUks  must  be  avoided.  Children  from  a  year  and  a  half  to  two  yean 
eld  should  scarcely  even  walk  more  than  a  quarter  of  an  hour  at  a  time ;  if  longer,  the 
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muscles  of  the  legs  will  be  weakened  rather  than  strengttened,  and  the  child's  step  wiQ 
be  aneqaal  and  ansteady,  and  its  carriage  awkward  ami.  waddling :  were  it  possible,  a 
child  for  the  iirst  three  years  of  its  life  should  rarely  take  a  walk,  bat  rather  be  tamed 
into  a  garden,  be  it  ever  so  small ;  there  it  can  ran,  stop,  ^alk  slowly  or  fost,  can  stoop 
down  to  pick  up  pebbles  or  flowers,  then  rise  up ;  in  each  movement  different  sets  of 
muscles  are  employed,  one  set  being  the  safeguard  to  another  of  any  overstrain  npon  it, 
by  coming  into  play  according  to  its  rise  in  diflTerent  postures  and  movements  of  the 
body.  In  walking  at  a  uniform  rate,  in  streets  or  on  roads,  one  set  of  mosdes  are 
chiefly  used,  which  soon  tire,  and  give  feelings  of  lassitude  to  the  child  it  woold  nevei 
have  experienced  in  the  more  varied  change  of  the  garden. 

6977.  At  children  grow  oldtr  and  stronger,  athletic  sports  may  be  introduced  amaa^ 
mem,  equally  advaifUgeous  to  girls  as  to  boys,  such  as  games  at  ball  of  varioas  khid^ 
of  battledore  and  shuttlecock,  whipping  tops,  prisoners'  base,  tennis  ball,  and  hooping, 
with  other  running  games.  Such  sports  as  these  will  bring  into  healthy  action  the  whole 
muscular  system.  The  skipping  rope  gives  excellent  exercise  to  older  children.  The 
running  and  racing  games  should  not  be  encouraged  when  children  have  coogfas,  or  show 
any  sjrmptoms  of  diseased  longs.  In  such  cases,  the  rapid  urging  of  the  blood  into  the 
longs,  caused  by  the  exercise,  wonld  be  very  prejudicial,  and  might  bring  on  inflanoDa- 
tion  of  the  lungs.  And  the  same  caution  will  apply  to  children  troubled  with  temponiy 
bowel  complaints.  Children  with  delicate  bowels  should  never  be  allowed  to  take  kng 
walks,  and  violently  active  sports  they  should  indulge  in  very  moderately. 

6978.  In  all  ordinary  cases  of  children,  outdoor  amusements  are  the  best.  The  onlf 
precaution  needful  is  with  delicate  or  diseased  children,  in  whom  exercise  should  be  as 
regular,  but  not  in  degree  the  same,  as  with  the  healthy.  There  are  but  lew  chiMreo 
who  would  not  be  the  better  for  constant  outdoor  exercise,  were  it  properly  proportioned 
to  their  strength  and  years.  When  town  children  are  taken  for  health  to  the  coast,  tbey 
are  often  made  ill  by  the  immediate  injudicious  degree  to  which  their  outdoor  exercises 
are  allowed  to  extend,  while  those  who  are  under  more  prudent  direction  in  this  respect 
often  derive  the  utmost  benefit  from  the  more  measured  epjoyment  of  their  absence  from 
towns  and  cities.  It  has  been  remarked  that,  among  aU  the  pablic  institotioBs  of  Eoro- 
pean  cities,  none  have  provided  for  the  innocent  pleasures  of  children.  In  cities  where 
private  gardens,  if  there  be  any,  can  only  be  secured  to  the  afllaent,  how  beneficial  would 
be,  to  the  humbler  classes,  airy  grounds,  into  which  their  children  might  be  tamed,  safe 
from  all  the  hazards  and  accidents  of  the  streets,  their  only  play-groond.  Such  would 
indeed,  be  pleasure-grounds,  and  wonld  conduce  more  to  the  weUars  of  rising  genera- 
tions than  even  the  infent  schools. 

6979.  It  may  be  said  that  children  would  soon  be  tired  of  such  pby-groonds.    The 
enjoyment  seen  among  the  flocks  of  children  resorting  to  the  open  parts  of  the  Regent's 
Park  during  the  greater  part  of  the  year  contradicts  this  objection ;  were  such  places 
multiplied  round  the  town,  and  free  access  aUowed  to  children,  disease  would  find  fewer 
victims  among  the  poor  than  at  present  is  the  case. 

[Children  should  be  early  trained  to  exercise  their  limbs,  and,  if  heahhy,  they  shonU 
be  taught  to  walk  by  the  time  they  are  a  year  old.  Weakly  chHdren,  and  even  those 
whose  legs  are  bent  or  crooked,  may  be  essentially  benefited,  and  their  limbs  made 
strong  and  straight,  by  frequent  walking;  .and  it  is  a  vulgar  as  well  as  pernicious  error 
to  allow  of  the  disuse  of  their  limbs  from  a  groundless  apprehension  of  any  possible  in- 
jury by  exeraise. 

So  soon  as  children  are  able  to  walk,  they  should  be  trained  to  bear  exercise  without 
fatigue,  by  gradually  increasing  the  length  of  their  walk,  until,  by  the  time  they  are  three 
years  old,  they  are  able  to  go  two  miles  without  weariness :  thus,  a  dull,  heavy  child  msf 
be  made  playful  and  sprightly,  and  a  weakly  one  healthy  and  strong,  by  regular  habits 
of  exercise. .  The  cold  plunging  or  shower  bath  is  a  valuable  additional  exercise  fiir 
delicate  children,  whichj  during  warm  weather,  should  be  repeated  every  morning. 

Cradles  are  often  relied  on  to  give  exercise  to  children  by  rocking — a  barbarous  and 
mischievous  error ;  for  the  eflfect  of  rocking  is  to  produce  vertigo,  and  a  species  of  ia- 
toxication  of  the  brain  of  the  child,  which,  being  often  repeated,  predisposes  to  diseases 
of  the  head. 

When  children  are  old  enough  to  take  exeroise  npon  a  rocking-horse,  this  will  be  uai- 
formly  salutary.  Swinging  the  dumb-bells,  though  often  recommended,  will  pMaee 
deformity  in  some  cases,  and  hence  jumping  the  rope  is  to  be  preferred,  especially  iv 
female  children ;  but,  after  all,  when,  under  the  impulse  of  their  own  active  vigoar,  thej 
are  impelled  to  running,  leaping,  and  other  sports  of  agility,  these  will  be  fdmd  better 
than  any  modes  of  exeroise  which  may  be  prescribed  merely  for  health.] 

SuBBECT.  4. — Clothing  of  InfanU  and  Children* 

6960.  The  doiking  of  infanta  ehtmid  he  warm,  light,  and  looee.  Warm  clothing  is  ea- 
sential  to  infants  during  the  early  period  of  their  existenoe,  in  which  their  organs  asd 
ftinctions  are  so  feeble  that  any  excess  of  oold  would  quickly  destroj  the  Tital  piiaoiie 
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within  them.  Life  in  infancy  is,  more  than  at  any  other  period,  at  the  mercy  of  exter- 
nal influences.  Sudden  transitions  from  warm  to  cold  check,  in  an  infant,  the  circuU- 
tion  previously  going  on  on  the  surface  of  the  body,  and  drives  the  blood  internally,  so 
hastily  as  to  cause  some  immediate  evil,  which  would  come  under  the  general  term 
**  inflammation.**  Either  the  bowels,  lungs,  windpipe,  or  head  may  be  attacked ;  hence, 
in  the  choice  of  an  infant's  clothing,  that  kind  should  be  employed  which  may  seem  best 
adapted  to  secure  the  equal  and  tranquil  diffusion  of  the  blood  throughout  the  system. 
Although  sufficiently  warm,  it  should  be  also  light.  If  overloaded  with  its  drees,  espe- 
cially in  apartments  in  which  the  temperature  is  high,  profuse  perspiration  may  be  in- 
duced in  an  infant,  a  state  which  is  as  carefully  to  be  avoided  as  that  caused  by  extreme 
cold.  Frequent  and  copioos  perspirations  impoverish  the  blood  and  enfeeble  the  inter> 
nal  organs. 

6981.  By  warm  clothing  is  meant  the  use  of  such  materials  and  textures  as  best  retain, 
tvhen  in  use,  the  heat  imparted  to  them  by  the  body ;  such  materials  are  called  non- 
conductors of  heat,  and  consist  of  flannels,  woollen  fabrics,  and  ftirs.  In  these  heat  ac- 
cumulates, and  is  recommunicated  to  the  body  of  the  wearer. 

6982.  Cool  clothing,  such  as  linen,  conducts  heat ;  and  even  to  a  certain  degree  mus- 
lin and  eottbn  are  conductors  of  heat :  the  warmth  they  receive  they  us  easily  part  with, 
and  it  is  carried  off  into  the  atmosphere. 

6983.  Flannel  worn  next  the  skin  acts  upon  it  like  a  gentle  flesh-brush,  warming  the 
surface  and  stimulating  the  nerves  and  fine  vessels  of  the  skin ;  soft  and  light,  as  well  as 
of  a  warrding  quality.  Flannel  cannot,  in  this  country  at  least,  be  dispensed  with  as  an 
article  of  infant  clothing.  Most  of  the  infant's  under  garments  are  of  this  material,  al- 
though immediately  next  the  chest  an^  arms  a  fine  linen  or  cambric  shirt  is  worn. 
Above  the  flannel  is  a  light  petticoat  of  muslin,  and  above  this  a  loose  dress  with  long 
sleeves,  and  made  to  draw  tight  on  the  chest.  As  it  is  not  well  to  fatigne  a  young  in- 
fant with  needless  change  of  clothes,  the  dress  above  mentioned  is,  for  the  first  fort- 
night or  three  weeks,  seldom  changed  more  than  once  in  twenty-four  hours.  At  the 
end  of  a  month  or  six  weeks  the  infant  is  strong  enough  generally  to  be  dressed  and 
undressed  morning  and  night,  when  a  difference  is  made  between  the  day  and  night 
clothing ;  in  the  latter  a  sort  of  flannel' wrapper  is  worn  instead  of  a  flannel  petticoat. 

6984.  Infants,  for  the  first  thru  or  four  months,  are  clothed  in  very  long  petticoats.  There 
is  some  utility  in  having  the  clothes  of  very  young  children  of  a  considerable  length ; 
they  help  to  keep  the  extremities  of  the  infant  saXe  from  cold  air,  which  would  other- 
wise chill  an  infant  very  severely ;  and  long  clothes  do  also  give  a  nurse  a  good  hold  of 
a  child,  who,  without  suflicient  clothing,  would  be  apt  to  slip  out  of  the  arms ;  but  to 
have  them  so  long  as  to  trail  on  the  ground,  or  to  float  with  every  move  made  by  the 
nurse,  so  as  to  reach  the  bars  of  the  grate,  is  preposterous,  and  even  dangerous,  and  the 
good  sense  of  mothers  ought  to  be  exerted  to  lay  aside  this  worthless  fashion,  and  adopt 
a  more  moderate  manner  in  this  respect.  The  only  really  essential  points  in  infant 
clothing  are  warmth,  simplicity,  ease,  and  cleanliness. 

6985.  Ease  ought  never  to  be  sacrificed  to  appearance  ;  no  dress  that  is  made  so  as 
to  compress  or  bind  the  person  of  an  infant  should  be  allowed  ;  the  use  of  all  bandages, 
swaddling-dbthes,  tight  ligatures,  is  most  carefully  to  be  forbidden.  Every  article  of 
an  infant's  dress  should  be  made  as  loose  and  easy  as  if  it  could,  if  needful,  be  made  to 
slip  off  the  shoulders.  Too  much  stress  cannot  be  laid  on  this  subject.  Tight  banda- 
ging, tight  lacing,  or  any  compression  in  the  dress  of  children,  if  continued,  injure  the 
respiration  and  the  action  of  the  heart ;  the  spine  also  often  becomes  turned  by  inducing 
children  to  put  themselves  into  the  posture  in  which  they  find  most  relief,  and  from  the 
pain  arising  from  any  tight  ligatures.  There  should  be  nothing  in  the  dress  of  children 
that  can  restrain  the  free  movement  of  all  their  limbs  and  muscles.  To  boys,  tight 
waistcoats  and  bands  are  very  seriously  injurious,  causing  in  them  undue  pressure 
upon  other  and  very  delicate  parts  of  the  body.  In  regard  to  the  stays  of  girls,  worn 
in  after  life,  every  medical  man  can  explain  to  mothers  the  main  grounds  of  objection 
to  them ;  and  no  sensible  or  affectionate  mother  but  would  immediately  make  war  with 
fashion  rather  than  consign  her  young  children  to  the  sorrows  and  calamities  of  ill 
health. 

6986.  To  keep  the  head  cool  and  the  feet  warm  may  be  a  modem  axiom,  but  is  a  good 
one.  Caps,  it  is  well  known,  are  not  an  essential  in  the  dress  of  a  young  infant.  If 
bom  with  hair,  the  infant  can  very  well  spare  the  artificial  covering  usually  provided  fot 
it.  If  a  cap  be  not  worn  by  day,  neither  should  one  be  worn  during  the  night.  This 
plan  of  dispensing  with  the  use  of  caps  it  is  very  desirable  to  adopt,  if  there  be  in  young 
children  any  tendency  to  water  on  the  brain.  Foi-  the  same  reason,  heavy  beaver  hats 
and  velvet  bonnets,  graced  with  phimes  of  feathers  are  the  worst  coverings  for  a  child's 
head  that  can  be  selected.  While  the  mother  is  admiring  the  face  and  ci^rly  hair  be- 
neath the  heavy  hat  or  bonnet,  she  is  not  conscious  that  the  heat  and  the  weight  are 
acting  forcibly  and  prejudicially  on  the  delicate  vessels  of  the  head,  often  causing  head- 
ache, if  not  tendencies  to  severe  diseases.    The  age  of  the  child  denies  him  the  powei 


1178  PEWEBYATfON  OP  HEALTH. 

of  expressing  his  sufi^ring  except  by  fretfniaees,  which  alike  sorpnaes  and  vexes  the 
poor  mother.    A  lighter  corenng  of  the  head  mi^t  remove  this  annoyance. 

6987.  7^  ftU  of  chUiren  should  be  kept  warm  and  dry.  A  young  iniant  should,  in 
the  winter,  wear  soft  woollen  socks ;  and  cbildien  of  all  ages  should,  in  this  climaie, 
wear  woollen  socks  during  three  parts  of  the  yeajr. 

A  different  notion  and  practice  were  formerly  adopted  in  regard  to  children.    They 
were  seldom  seeu  in  socks  or  stoddogs ;  and  even  some  writers  on  education,  Locke 
for  instance,  recommend  that  children  should  have  leaky  shoes  rather  than  socfa  as 
would  exclude  the  wet,  as  the  best  means  of  hardening  and  inuring  thenx  to  the  change- 
able climate  in  which  they  were  bom.    Modem  opinion  and  practice  are  the  reverse  of 
this ;  and  the  consequence  is,  thatioiore  children  are  reared  now  than  were  under  the 
former  mode  of  treatment :  then  the  healthy  children  only  survived ;  the  delicate  sunk 
under  th^  hardening  system.    To  keep  the  feet  dxy  and  warm  of  infanta  and  diihlren 
generally  is  the  uniform  advice  of  all  medical  men  of  the  present  day,  and  also  of  ail 
persons  whose  observation  has  been  principally  exercised,  and  their  experience  gaioed. 
tn  the  management  of  young  children. 

6988.  Tight  thoes^  next  to  tigh^  lacing,  are  among  the  domestic  Untores  that  mi^ 
generally  be  spared  young  children,  it  is  not  so  much  small  shoes  as  ill-made  shoes 
that  produce  injury  to  young  feet.  Shoes  that  do  not  fit  well  are  soon  worn  down  at 
the  heel ;  a  child's  ankle  seems  to  give  way  also,  and  to  bend  towards  the  defective  part 
of  the  shoe ;  and  its  step  becomes  thus,  with  the  use  of  ill-made  shoes,  both  unsafe  and 
awkward.  To  avoid  thiis  inconvenience,  many  mothers  have  boots  made  for  their  chil- 
dren ;  but  to  wear  these  constantly  has  its  ill  effects  also.  The  ankles  become  aceos- 
tomed  to  Uie  su|KK>rt  of  the  boot,  and,  when  left  off,  the  child  appears  to  have  weak  an- 
kles, and  to  be  easily  fatigued  when  walking  without  the  support  of  his  boots.  Some 
persons  advise  (tit  children  the  use  of  heavy  shoes,  as  strengUiening  to  the  muscles  of 
the  ankles.  If  proper  attention  could  be  given  by  parents  to  this  subject,  and  the  weight 
of  the  shoe  very  properly  adapted  to  the  strength  of  a  child'a  ankle,  it  might  not  be  an 
unsuccessful  means  of  adding  to  Uie  muscular  power  of  children ;  but  when  we  consider 
that  the  strongest  in  limb  among  the  Irish  and  Scotch  are  those  who  go  entirely  witiiont 
shoes  and  stockings,  &e  importance  attached  to  the  wearing  a  heavy  shoe  as  a  means 
of  strengthening  the  ankles  diminiahes.  To  inrevent  children  from  sitting  or  standing 
long  in  wet  shoes  is  a  much  more  necessary  precaution. 

6969.  The  evaporation  constantly  going  on,  from  the  moisture  of  the  shoe  and  from 
the  warmth  of  the  foot,  withdraws  so  much  warmth  from  the  circulation  as  is  extreme- 
ly weakening,  and  especis^ly  to  children  of  delicate  constitotiona.  ChiUiaesa  is  the 
immediate  oonsequencd  ofUn  succeeded  by  inflammatory  attacks  either  of  the  longs, 
throat,  or  bowels.  It  is,  perhaps,  needless  to  add  that  children,  as  a  nde,  whether  tbe 
weather  he  dry  or  i^ist,  should  always  change  their  shoes  when  they  return  from  out- 
door exercise,  and  are  going  to  remain  for  some  time  in  the  house.  Those  who  have 
the  charge  of  children's  shoes  i^ould  always  attend  to  their  being  well  dried  after  they 
have  be«i  used  in  wet  weather, 

[A  new-bom  infant  jb  naturally  warmer  than  an  adult,  and  should,  theiefi»e,  be  lesa 
burdened  with  clothilig ;  and  this  should  be  loo»e,  so  that  no  copiaiderable  preaaure  may 
be  made  upon  the  bowels  or  upon  the  limbs.   This  free  motion  of  the  hoAj^  and  the  ab- 
sence of  all  compression,  are  necessary  fbr  comfort  and  health*  so  that  the  ciicolataon 
in  the  superficial  vessels  may  not  be  hindered.    Malformations  and  onnatural  swellii^ 
are  often  produced  by  partial  con^ression,  particularly  in  female  or  delicate  children, 
resulting  in  distortions  8uid  deformities,  as  a  coosequenee  of  tight  dothing.   The  giealer 
or  lass  amount  of  dothinff  should  be  proportioned  to  the  climate  and  season.    In  gen- 
eral, however,  all  that  wi6  be  required  will  be  a  flannel  waistcoat  without  sleeves,  made 
to  fit  the  body  and  tie  loosely  behind,  with  a  petticoat  not  quite  90  hmg  aa  the  child,  and 
a  frock  over  this,  a  little  longer,  both  of  some  light,  thin  material,  and  loosely  aecored 
to  the  body>  avoiding  any  pressure  which  shaU  confine  the  motion  of  the  ribs.    AH 
swathes,  bandages,  and  stays  are  mischievous,  and  should  be  prohibited.   If  any  eover- 
ing  for  the  head  is  insisted  upon,  it  should  be  only  a  thin  cap ;  but  it  would  be  far  bet- 
ter if  the  practice  of  putting  caps  on  young  infants  were  utterly  abandoned,  as  it  is  I7 
judicious  nurses.    The  friction  of  the  cap  wears  off  the  hair,  and,  beaides  keeping  the 
head  warm,  it  proves  a  aoqrce  of  irritation  which  often  results  in  eruptions  upon  the 
scalp  and  behind  the  ears,  which  are  seldom  or  never  met  with  in  ohiMren  who  have 
nerer  worn  caps  by  day  or  night,  in  winter  or  summer.    Indeed,  there  is  good  reaaos 
to  believe  that  a  predisposition  to  head  complainta  is  very  often  produced  by  wearing 
eapa,  and  this  of  itself  is  a  sufficient  ol^ection  to  their  use.    Shoes  and  stockings  are 
unnecessary  and  injurious,  fbr  the  former  cramp  the  feet  and  interfere  with  their  exer- 
cise and  growth,  and  the  latter  keep  the  legs  wet  and  filthy,  unless  dianged  aeversl 
times  a  day!    Their.night  dress  should  be  less  than  that  worn  by  day,  say  only  a  loose 
fiannel  shirt,  else  the  child  will  be  liaUe  to  cold  and  affections  of  the  bowels.     Taps 
should  be  used,  not  pins,  in  securing  the  dothing,  espeoially  thd  napkins. 
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The  negro  ohUdren  in  slave  countries  are  suffered  to  lie  and  fumble  about  on  tbe 
floor  from  their  earUeat  infiincy  in  a  naked  statei  and  yet  a  detbrmed  negro  is  very  rare- 
ly seen.  This  is  mainly  to  be  ascribed  to  the  absence  of  any  pressure,  such  as  made  by 
the  clothing  common  among  the  whites. 

Children  should  be  thus  loosely  dressed  flrom  their  birth  until  th^  are  three  years 
old,  when  the  effbcts  of  pressure  from  tlie  clothtng  will  hot  be  so  apparent.  The  only 
exception  to  this  rule  is  in  the  case  of  weakly  children,  who,  when  they  b^in  to  walk, 
require  the  bowels  to  be  gently  supported.  This  should  be  eflbcted  l^  a  thin  flannel 
waistcoat,  made  to  lace  behind,  from  below  upward.  Beneath  the  laced  part  a  slip  6f 
flannel  may  be  placed  to  defend  the  skin,  and  which  will  afford  support  to  the  back 
This  serves,  in  such  cases,  to  prevent  the  relaxation  and  obstruction  of  the  contents  of 
the  belly,  and  obviate  a  disposition  to  rickets  and  bowel  complaints.] 

SuBsscT.  5.'^Cieanlines9,  and  Balking  of  Children, 

6990.  CUanliness^  beneficial  end  vsihoUeome  as  a  habii  generally^  ^  e$petialty  reqmnte  in 
•those  who  have  charge  of  children,  whose  ihealth  and  personal  appearance  are  improved 

or  otherwise,  according  as  they  are  kept  clean  in  their  persons  and  habits.  Bad  food 
and  bad  air  niay  weaken  children,  and  deprive  them  of  their  elasticity  of  body  and 
vivacity  of  spirit ;  but,  if  their  skins  are  kept  clean  aed  wholesome,  tlwy  will  escape 
that  squalid  af^arance  which  the  poor  children  exhibit  who  are  brought  up  under  the 
combined  evils  of  bad  air,  bad  food,  and  uncleanliness.  Inactive,  perhaps  vicious  moth- 
ers (for  such  are  always  wanting  in  cleanly  and  orderly  habits),  neglecting  to  wash  daily 
their  children,  to  change  their  body  linen,  or  keep  their  bedding  as  clean  as,  even  in 
their  poverty,  might  be  done,- must  not  be  surprised  if  their  children  are  subject  to  disa^ 
greeable  eruptions,  or  more  liable  to  the  epidemic  diseases  of  certain  seasons  of  the 
year  than  the  children  of  women  of  better  domestic  habits.  But  of  such  extreme  cases 
of  wretchedness  we  trust  there  is  no  need  to  speak  here,  except  it  be  to  point  out  that 
some  of  the  gveat  evils  of  life  have  a  more  aggravated  character  where  cleanliness  is 
wanting  than  where  it  exists. 

6991.  Of  ttfpid  tcatery  rather  than  cold,  we  would  advise  the  use  in 'washing  infants 
night  and  morning ;  and,  especially  if  such  children  be  of  thin  and  delicate  habits,  wash- 
ing in  warm  water  is  not  only  pleasant,  but  even  nourishing. 

6992.  Warm  looier,  therefore,  we  would  not  only  employ  at  first  in  washing  an  infant, 
but  continue  to  use  it  till  the  second  year  of  his  life.  Any  sudden  use  of  cold  water 
(we  mean  daring  cold  weather,  for,  in  the  summer,  water  need  scarcely  be  artificially 
warmed)  we  would  carefully  avoid,  in  order  to  prevent  that  distress  at  being  washed 
into  which  some  infants  appear  to  be  thrown  whenever  this  needful  business  is  in 
operation.  When  children  cry  during  their  washing,  it  leads  one  to  think  they  are  suf- 
fering either  from  the  awkwardness  of  their  nurses,  or  from  the  recollection  of  some 
former  painful  sensations  attending  this  business.  We  would  always  encourage  nurses 
to  wash  young  infhnts  very  tenderly,  in  order  to  spare  themselves  the  pain  of  hearing 
them  cry,  and  the  reflection  that  may  be  made  upon  their  mode  of  handling  and  rubbing 
them.  We  know  that  much  depends  on  the  skill  and  carefulness  of  the  nprse ;  she  can 
do  much  towards  milking  washing  a  pleasant  or  a  vexing  daily  circumstance  to  herself 
and  charge. 

6993.  The  best  toay  oftsashing  an  infant  of  six  weeks  old  is  to  put  it  into  a  pan  of  tepid 
water,  and,  with  a  soft  sponge  slightly  soaped,  to  gently  rub  the  whole  surface  of  the 
body  and  limbs :  three  minutes  are  enough  time  to  effect  that,  when  the  child  should  be 
taken  out,  laid  on  the  knee  of  the  nurse  (who  on  such  occasions  should  wear  a  soft 
flannel  apron),  and  rubbed  gently,  yet  perfectly  dry,  with  a  soft  linen  towel.  We  mast 
here  insist  as  much  on  the  benefit  of  the  friction  of  the  body  and  limbs  as  on  tbe  warm 
water ;  and  while  it  is  going  on  a  child  is  often  as  happy  and  quiet  as  if  the  greatest 
pains  were  being  taken  to  amuse  it. 

6994.  In  the  mormng  tsashings  the  head,  as  well  as  the  body  and  limbs,  should  be 
washed ;  in  the  evening  it  would  be  scarcely  prudent  to  wet  the  head,  especially  if  the 
infant  has  much  hair.  It  takes  too  mudh  time  to  dry  it  thoroughly  in  an  evening,  when 
the  child  is  probably  tired  and  wanting  rest  after  the  day's  fatigue.  To  leave  the  hair 
insttfilciently  dried  might  incur  the  risk  of  giving  the  Infant  ooM  in  its  eyes  or  ears. 

6995.  In  drying  a  child,  friction  should  be  less  applied  under  the  arms  or  in  the  bend  of 
the  knee  than  on  the  back,  stomach,  or  limbs.  Under  the  arms  and  behind  the  ears  the 
towel  shoald  be  gently  pressed  rather  than  rubbed :  in  those  parts  the  skin  is  extremely 
thin  and  tender,  and  might  ho  excoriated  by  much  friction. 

6996:  A  ehUd,  after  it  is  three  or  four  years  <^d,  may,  in  all  general  cases,  be  safely 
washed,  night  and  morning,  in  a  tub  of  cold  water,  except  it  be  in  the  severe  part  of  1^ 
winter,  when  a  little  warm  water  should  be  added  to  this  bath.  When  these  morning 
and  evening  washings  are  empfoyed,  there  can  be  little  neoesskyfpr  using  *f he  plunging 
bath  for  children — ^formerly  the  panacea  for  all  their  infhntUe  maladies;  for  rickets 
scrofidous  diseases,  cutaneous  afl^ctions,  and  emaciation,  from  whatbver  cause  arising 
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How  the  abode  and  alann  caased  invariably  by  a  plunge  into  cold  water  oonld  effect  at 
much  good  it  is  difficult  to  imagine,  except  it  was  productiTe  of  that  cleanliness  wltbooi 
which  the  skin  cannot  perform  its  duty  to  the  rest  of  the  body. 

6997.  Of  deanlinesM  in  the  clothing  of  children  little  need  be  said,  since  all  are  con- 
vinced of  its  importance  to  health.  Tet,  as  some  persons  are  fastidiooaly  nioet  and 
others  too  poor  to  be  eo,  no  rules  can  be  well  laid  down  as  general  guides  in  this  braneh 
of  cleanliness.  Mothers  and  nurses  must  regulate  the  use  and  change  q(  linen  according 
to  their  own  judgment,  applied  to  their  own  respective  situation  and  means,  (^eanli 
less  sufficient  for  health  is  not  extravagant  in  its  requirements ;  and  in  the  word  health 
is  implied  moderation  in  the  use  of  all  the  privileges  uf  life. 

Sect.  IV. — mursbbt  attendants. 

6998.  The  head  nurse,  one  who  has  the  entire  charge  of  the  infants  of  a  family,  shonicT 
have  health  of  body,  vigour  of  mind,  a  well-regulated,  yet  cheerful  temper,  and  un- 
doubted integrity  of  beart.  So  important  a  post  as  this  in  a  family  shonld  not  be  lightly 
intrusted  to  any  one ;  for,  in  a  household  of  domestics,  which  among  them  has  equal 
power  with  the  head  nurse  to  work  good  or  evil  to  those  who  employ  her  1 

6999.  Whenever  there  is  a  head  nurse  in  a  household,  it  is  probable  there  is  bat  Bute 
maternal  superintendence  of  the  nursery.  To  have  such  a  domestic  implies  a  nak 
in  life  in  which  minute  attention  to,  or  active  occupation  of,  the  mistress  in  domestic 
details  is  rarely  found.  In  such  rank,  mothers  see  their  children  chiefly  at  stated  hoars, 
and  generally  in  their  drawing-rooms,  not  in  their  nurseries^  where  more  might  be 
Known  of  their  treatment.  A  lady  frequenting  her  nursery  at  unusual  seasons  of  the  day, 
or  for  any  length  of  time,  will  no  longer  lose  caste  in  the  eyes  of  her  household.  Bm 
should  mothers  of  that  kind  still  exist,  the  importance  to  them  of  having  for  their  dep- 
uty in  the  nursery  a  trustworthy,  sensible,  good  woman,  not  with  eye-servioe,  but  in  her 
heart  performing  the  duties  with  which  she  is  charged,  is  evident. 

7000.  To  the  head  nurse  the  exclusive  charge  of  the  infant  in  a  family  always  beloi^. 
She  washes,  dresses,  feeds  it,  carries  it  about,  and  in  every  way,  as  time  advances,  she 
attends  to  the  development  of  all  its  powers.  In  all  respects  she  ought  to  take  npon  her 
the  mother's  duties,  and  it  is  well  for  the  infant  wlien  she  discharges  them  faithfully. 

7001.  It  will  be  needless  here  to  enter  into  any  detailed  account  of  the  treatment  the 
head  nurse  should  adopt  in  the  rearing  of  infants  committed  to  her  care.  In  the  fore- 
going section  most  of  the  important  points  are  there  f^iven  and  discussed  ;  and  in  all, 
even  in  the  cutting  out,  making,  and  repairing  of  children's  clothing,  she  will  be  ex- 
pected to  be  skilful  and  diligent.  We  have  said  noticing  respecting  the  maJrii^  of  chil- 
dren's clothing,  because  its  style,  and  the  materials  of  which  the  outward  drets  is  form- 
ed,  are  in  a  constant  state  of  change  from  the  variations  in  fashion,  and  with  which  al- 
most every  nurse  is  as  soon  acquainted  as  the  ladies  whose  children  they  have  charge  of. 

7002.  The  chief  perquisites  of  head  nurses  consist  of  the  cast-off  clothes  of  children, 
which  should  be  done,  away  with  for  very  obvious  reasons.  Their  wages  are  generally, 
in  the  high  classes,  from  twenty  to  twenty-five  guineas  per  annum. 

7003.  The  customs  they  are  obliged  to  observe  are  those  of  constant  attendance  in  the 
nurseries,  day  and  night.  A  head  nurse  having  an  infant  under  her  care  is  never  per- 
mitted to  leave  it,  nor  to  allow  under  nurses  to  attend  to  it  more  than  is  absohitely  on- 
avoidable.  When  they  can  leave  the  nursery,  it  is  only  at  night,  when  they  resort  to 
the  housekeeper's  room  at  the  supper  hour. 

7004.  At  christenings,  as  a  privilege,  the  nurse  holds  the  infant ;  also,  she  always 
carries  it  into  the  drawing-room  whenever  it  is  required  there,  and  again  receives  it 
when  it  is  to  return  to  its  nursery. 

7005.  Under  nurses  are  generally  at  the  command  of  the  upper,  under  whose  soperin- 
tendence  they  wash,  dress,  and- attend,  in, every  way  required,  to  all  the  children  in  the 
nursery,  except  the  infant,  the  exclusive  charge  of  the  h^'ad  nurse.  Under  nurses  do  afl 
the  cleaning  of  the  nurseries,  make  the  fires  and  the  beds,  keep  clean  all  the  nursery 
furniture,  and  the  various  requisite  utensils  of  earthen-u^re.  They  bring  the  meals 
from  the  kitchen,  and  wait  upon  the  children  while  they  are  at  table.  Sometimes  they 
are  required  to  assist  in  washing  and  getting  up  some  of  the  children's  clothes.  In  the 
evenings  they  assist  in  making  or  repairing  the  children's  c'othing.  Good  temper,  clean- 
liness, activity,  and  a  love  of  truth  are  important  qualities  in  under  nurses.  Their 
usual  wages  are  from  eight  to  ten  guineas  per  animm. 

7006.  Of  a  nursery  governess  we  may  venture  to  express  a  preference  for  an  intelligeot 
young  person  to  one  of  great  accomplishments,  whose  talents  might  be  scarcely  called 
forth,  and  who  might  better  sustain  her  part  in  a  family  of  older  children.  But  althoo^ 
neither  great  accomplishments  nor  much  learning  can  be  requisite  in  the  nursery  gov- 
erness, something  more  uncommon  in  her  qualifications  is  in  the  highest  degree  im- 
portant. We  are  not  accustomed  to  regard  the  way  in  which  the.  first  seven  or  ei^ 
years  of  human  existence  are  spent  as  unimportant,  but  very  much  the  reverse :  we 
therefore  would,  seek  in  a  nursery  governess  for  a  lady  with  such  powers  of  mind  and 
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Mich  exoellent  dispontion  as  woqid  enable  and  ^dispoa^  her  to  call  i<»rth  infantile  obser- 
vation ;  to  fix  it  on  snitable  objects ;  to  open  and  enlarge  the  infant  capacity ;  to  govern 
with  gentle  influence  the  wayward  in  temper ;  to  encourage  and  give  moral  strength  to  the 
timid ;  to  cultivate  truthfulness  to  the  rery  nicest  degree,  brotherly  love,  and  consider- 
ation for  all.  Skill  in  the  mechanical  part  of  education  (so  to  speak)  is  comparatively 
of  no  moment  in  the  qualifications  of  the  governess  of  early  childhood,  provided  she  can 
teach  how  to  observe  and  inquire.  Unfortunately  for  children,  most  parents  think 
otherwise,  and  undervalue  the  rousing  power,  while  they  overrate  the  mechanical.  It 
is  true  that  reading,  writing,  arithmetic,  means  of  acquiring  future  learning,  must  be 
taught  to  children,  and  there  are  times  in  each  day  which  they  could  not  better  employ 
than  in  acquiring  these  arts.  There  are  few  ladies  employed  in  early  tuition  who  can- 
not cleverly  instruct  in  even  more  than  these.  Yet  they  may  not  succeed  in  obtaining 
that  influence  over  the  minds  of  children,  imperceptible,  yet  felt,  by  which  their  intelli- 
gence may  be  quickened,  and  their  ductile  affections  regulated  and  directed.  When 
such  power  exists  over  childhood,  no  deficiency  in  minor  acquisitions  should  impair  the 
value  placed  upon  it. 

[In  America,  as  has  been  already  remarked,  this  array  of  nurses  is  not  deemed  desi- 
rable, nor  has  it  ever  become  fashionable,  even  among  the  wealthy,  thus  to  multiply 
supernumeraries  in  the  household.  The  housekeeper,  a  matronly  lady,  usually  performs 
the  office  of  **head  nurse/'  by  superintending  both  children  and  domestics.  A  wet 
nurse  is  employed,  not  for  luxurious  self-indulgence  on  the  part  of  the  mother,  but  as  a 
measure  of  necessity  in  the  cases  in  which  the  health  of  the  mother,  or  her  death,  ren- 
ders it  imperative.  Dry  nurses  are  seldom  relied  on  for  rearing  infant  children,  as  but 
little  confidence  is  felt  in  the  safety  of  raising  children  by  the  hand ;  their  services  are 
therefore  usually  secured  only  for  the  older  chUdren,  and  as  an  assistant  to  the  housekeep- 
er. A  child's  nurse  is  very  frequently  employed  among  the  domestics  of  the  household, 
whose  chief  duties  consist  in  holding  the  infant  in  her  arms,  carrying  it  out  into  the 
open  air  for  exercise,  and  accompanying  the  mother  in  visiting,  so  as  to  relieve  her 
from  the  fatigue  of  attention  to  the  child,  except  at  the  intervals  necessary  for  giving 
nourishment  from  the  breast.  As  to  the  nurterv  governess  here  represented  as  indis- 
pensable, these  duties  ordinarily  devolve  on  an  eldfer  sister,  or  other  female  relative  who 
may  be  an  inmate  of  the  family.  Indeed,  it  is  found  in  most  households  that  the  mul- 
tiplication of  servants,  or  '*  helps,"  is  to  be  deprecated,  and  especially  in  view  of  the 
difficulty  of  procuring  trustworthy  domestics  in  this  country,  which  is  much  greater 
than  in  England.  There  multitudes  aspire  no  higher  than  to  be  good  servants,  and  such 
aim  to  excel  in  their  several  departments,  and  with  the  wages  of  such  service  they  are 
content,  and  seek  no  higher  condition.  But  here  servitude  is  looked  upon  by  most  of 
those  employed  as  degrading,  and,  however  incompetent,  they  are  wont  to  regard  their 
condition  when  at  service  as  beneath  them,  and  to  be  submitted  to  only  under  galling 
necessity,  and  to  be  escaped  from  at  the  earliest  opportunity.  Indeed  few  servants  can 
be  found  in  America,  unless  among  African  slaves,  who  do  not  aspire  after  bettering 
their  condition,  and  securing  deliverance  from  a  lot  of  servitude ;  and  this,  however  eli- 
gible their  home  or  liberal  their  wages.  The  fewer  the  servants,  therefore,  competent  to 
perform  the  duties  of  the  household,  the  better  is  it  regarded  by  those  who  have  had 
experience  in  housekeeping,  for  they  are  else  liable  to  corrupt  and  spoil  each  other.1 
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Sect.  I.— oknsbal  obsbbvations. 

.  7007.  The  following  suggestions  regarding  some  of  the  diseases  incidental  to  chiiu- 
hood  are  of  a  practical  nature,  and  intended  only  for  experienced  mothers,  nurses,  or 
for  any  others  who  hare  the  charge  of  the  first  few  years  of  childhood.  Among  this 
dass  of  individuals  some  are  always  to  be  found  who  indulge  in  an  excess  of  apprehen- 
sion when  variations  occur  in  the  health  of  the  children  they  have  in  charge.  Others 
BTince  a  different  feeling ;  are  either  unconscious  of,  or  supine  when  alarming  symptoms 
of  disease  in  children  are  really  apparent.  In  the  former  case  medical  aid  is  often 
needlessly  called  for,  in  the  other  that  aid  is  sometimes  fotally  neglected. 

The  following  pages  offer  instructions  to  both  descriptions  of  persons  having  this 
desirable  end  in  view — ^the  allaying  of  needless  or  the  awakening  of  timely  apprehen- 
sion :  herein  no  instruction  or  suggestion  will  be  given  that  in  its  application  would 
prove  dangerous.  The  line*beyond  which  the  non-medical  superintendent  of  the  health 
of  children  should  not  pass  is  strictly  defined,  and  the  moment  medical  advice  should 
be  sought  for  is  as  accurately  stated  as  *be  nature  of  the  subject  will  admit  of. 

7008.  The  eomnum  and  simnU  affections  which  attack  the  majority  of  children  will  be 
found  in  these  pages  plainly  but  briefly  detailed,  together  with  the  s3rmptoms  of  some  of 
the  more  serious  diseases,  to  carry  out  the  object  we  have  stated,  namely,  that  trifling 
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oomplainto  may  not  oawe  oimeoeeaailL  alarmi  'nor  impottaat  eamtm  easilj  esmpe 
▼ation.  ^ 

7009.  We  would  here  vemark  that  weie  mueh  thne  expended  in  describing 
and  treatment  of  senrere  diseases,  however  laeid  and  comprehensiTe  stH^  doscrifUMiii 
might  be,  they  could  never  qualify  parents  on  such  oocasions  to  snppij  with  safety  Ifce 
place  of  medical  men.  On  the  same  ground,  it  will  be  useless  to  describe  Ihe  ooaqjteints 
of  the  first  few  days  of  a  child's  life,  because  a  medical  man  is  at  that  time  always  ia 
attendance. 

7010.  Before  describing  any  particular  disease,  certain  aherations  in  the  oatmal  ac- 
tions of  the  child  must  he  noticed,  which,  as  denoting  the  oocoirence  of  disoaac,  are 
particularly  important ;  they  may  be  easily  observed  by  the  mother  or  nmae^  Mod  when 
noticed,  they  should  be  immediately  mentioned  to  the  physician  or  other  medieal  man 
in  attendance. 

SSCT.  II. — ALTER ATlOm  XN  NATURAL  ACTXOTCS  WHICH  ARR  TO  BR  OB8RRTSD  BT  TD  SITRSX. 

7011.  These  deviations  from  accustomed  action  may  be  comprised  under  the  Mow- 
ing heads :  Alterations  tn  the  countenance  of  an  infant ;  in  the  gestures ;  in  the  ciy ;  in 
the  manner  of  sucking :  in  sleep ;  in  the  mode  of  breathing  -,  in  the  skin. 

7012.  Alterations  in  the  Countenance. — ^These  are  not  lightly  to  be  passed  over.  When 
there  is  pain  in  the  head  the  brows  are  contracted,  the  eye  is  generally  heavy  aad 
somewhat  anxious :  when  in  the  bowels,  there  is  an  elevation  and  retraction  of  the  19- 
per  lip. 

Again,  if  pain  be  spasmodic,  at  the  moment  of  seizure  the  brow  contracts,  and  the 
child  utters  a  cry ;  but  the  brow  is  not  constantly  knitted,  as  it  is  when  coatioual  paia 
is  present. 

In  convulsions  too,  before  the  attack,  a  change  in  the  countenance  occurs,  diflScnk  to 
be  described,  yet  peculiar,  and  well  known  to  experienced  nurses ;  for  example,  sUght 
twitch ings  of  the  mouth,  and  unsettled  rolling  or  else  fixed  gaze  of  the  eyes. 

Again,  any,  the  most  inattentive  nurse,  can  scarcely  avoid  noticing  aqy  onasoal 
flushing,  or  pallidity,  or  blueness,  or  yellowness  of  the  face. 

7013.  Alterations  in  the  G estures. —ThuSt  a  child  will  be  observed  to  hang  its  head 
over  the  nurse's  arm,  as  if  too  heavy  for  it ;  or  to  throw  its  head  back  or  to  the  side , 
or  to  be  constantly  putting  its  hand  to  its  head  or  neck ;  or  rolling  its  head  on  tke  p^ 
low.    Such  symptoms  should  never  be  overlooked. 

A  child  may  suddenly  start,  and  this  happens  during  attacks  of  spasmodic  pain.  la 
colic  the  child  draws  its  legs  up  to  its  body ;  in  debility,  the  extended  posziioo  of  tke 
body  indicates  languor. 

7014.  Alterations  in  the  Cry.—li  should  be  noticed  whether  it  be  Mde,  or  its  note  al- 
tered from  the  usual  pitch ;  whether  there  be  moaning  and  sigbing.  In  tnfiammatoiy 
diseases  the  child  often  abstains  from  crying,  for  fear  of  increasing  the  pain  by  move- 
ment. In  commencing  croup  the  cry,  as  well  as  the  cough,  is  harah,  ringing,  and  me* 
tallic.  In  very  severe  cases  of  thrush  the  cry  may  become  husky,  but  mAk  cases  are 
always  under  the  care  of  a  medical  man. 

7015.  Alterations  in  the  Manner  of  Sucking. — In  thrush,  in  dentition,  in  fact  in  all  ca- 
ses in  which  there  is  soreness  of  the  mouth,  the  child  sucks  feebly,  vdth  caution,  and  noc 
long  at  a  time,  often  leaving  the  breast  for  an  instant,  and  then  returning  to  it.  The 
manner  of  sucking  affords  a  tolerable  estimate  of  the  general  strength  of  an  infant 

7016.  AlteraHons  in  Sleep. — The  alterations  particularly  to  be  noticed,  and  reported  to 
the  medical  attendant,  are,  sobbing,  sighing,  starting,  knitting  of  the  brows,  drawing  of 
the  mouth,  grinding  of  the  teeth,  quickened  breathing,  increased  perspiration,  or  heal 
and  flushing  of  face  or  skin  generally. 

7017.  AUerations  in  the  Mode  of  Breathing. — ^It  is  to  be  observed  whether  it  is  qnickea- 
ed  or  difiicult,  or  more  on  one  side  than  the  other,  or  accompanied  by  oioaning  or  nt- 
tlinff  in  the  throat ;  whether  the  breath  be  fetid,  or  whether  there  be  a  congh. 

Under  this  head  it  may  be  worth  while  to  mention,  that  sometimes  from  a  violent  €l 
of  crying,  from  passion,  the  child's  face  gets  quite  livid,  and  it  almost  seems  as  if  ft 
would  be  choked :  a  simple  and  generally  successful  remedy  is  plunging  the  <diihi% 
hand  suddenly  into  cold  water ;  this  induces  a  convulsive  sob  or  sigh,  and  air  ii 
ately  passes  into  the  lungs. 

7018.  AUerations  in  the  Skin. — ^Theee  consist  chiefly  in  eruptions  of  various 
which  should  always  be  attentively  noticed ;  any  unusual  coldness,  dryness,  or,  on  the 
other  hand,  heat  or  much  moisture  of  the  skin,  should  not  be  allowed  to  escape  iMAiee. 
A  singular  purple  streak  at  the  verge  of  the  eyelids  was  consideied  by  Dr.  Beiuian  as 
distinctive  of  the  disease  called  **  morbid  shuffles,"  which  usually  appear  after  the  fiist 
month.  We  have  said  nothing  of  alterations  in  the  motions,  the  tongue,  or  the  oiiae; 
these  are  too  obvious  to  be  overlooked.  We  have  said  thu»mnch  on  these  akeiataoss 
from  the  natural  state,  because  we  are  convinced  that  the  importanoe  of  oaily  notiiv 
them  cannot  be  overrated.  They  mark,  in  some  instances,  the  eomnisnoeroent  of  diseas- 
es, which,  easily  arrested  by  treatment  in  their  early  stages,  may  be  in  their  developsa 
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attack  intractable  and  dangeroos  in  the  higtieafr  depoe.  Again,  they  are  mnch  more 
eaaily  discerned  by  the  mother  or  nurse  than  by  the  pnysicfan,  becaose  the  former  knows 
the  natural  state  of  the  infant,  of  which  the  latter  is  necessarily  ignorant ;  and  it  is  not 
the  mere  presence  of  these  symptoms,  but  their  funesenoe  as  uluraiiont,  which  should  ex- 
cite alarm 

Sect.  III.— disbasis  op  childrin. 

SuBSBCT.  I. -^Slight  Diteaete. 

7019.  In  addition  to  diseases  common  to  all,  children  are  liable  to  some  pecuhar  sn 
fections,  as  croup,  water  on  the  brain  {Hydrocephalus  acutus  of  medical  writers) :  there 
are  also  some  afiisctions  more  common  in  them  than  in  adults,  and  which  few  children 
escape. 

7020.  The  arrangement  we  shall  adopt  is  recommended  only  by  its  convenience,  and  it 
is  void  of  all  pretension  to  technicality.  We  shall  consider,  under  three  heads,  1,  a  few 
simple  complaints  which  are  seen  every  day  in  the  nursery ;  also,  dentition  and  its  con*, 
sequences ;  3,  the  early  symptoms  of  certain  serious  diseases  peculiar  to,  or  more 
common  in  childhood,  such  as  croup,  convulsions,  water  on  the  brain,  and  the  disease 
commonly  called  at  the  present  day  "  remittent  fever,"  and  its  consequence ;  3,  the 
commencement  of  certain  diseases  which  commonly  attack  eveiy  one,  as  measles, 
scarlatina,  smallpox,  and  hooping-cough. 

The  first  disease  we  shall  notice  is  an  extremely  common  disease  of  the  skin ;  it  is 
generally  called,  in  common  language,  "  red  gum"  It  is  often  seen  a  week  or  two  after 
birth ;  red  spots  are  seen  on  the  breast,  back,  loins,  dec.  It  is  generally  of  little  con- 
sequence, and  will  frequently  disappear  with  a  dose  or  two  of  aperient  medicine,  or  often 
without  anything  at  all.  In  older  children,  and  when  more  obstinate,  it  may  sometimes 
be  suspected  to  depend  on  an  acescent,  or,  at  any  rate,  altered  state  of  the  milk. 

Another  ridn  affection  of  little  consequence  is  a  blush  of  redness,  with  perhaps  a  little 
excoriation  (Iniertrigo),  caused  by  neglect  of  proper  cleanliness,  and  in  parts  rubbing; 
on  each  other ;  it  is  easily  cured  by  cleanliness,  and  the  use  of  some  simple  ointment 
to  diminish  friction. 

7021.  The  next  affection  we  shall  notice  is  vomiting  in  the  first  months  of  life.  This  often< 
arises  simply  from  repletion,  or  from  temporary  alteration  in  the  milk  of  the  nurse :  the 
matter  vomited  is  like  milk,  generally  curdled,  if  it  has  been  for  half  an  hour  or  so  in  the 
stomach,  and  in  colour  white  or  slightly  yellow.  If  it  be  bard,  darkish,  very  yellow,  in 
fact,  much  altered  from  the  natural  appearance  of  milk,  then  probably  the  cause  is  to  he 
looked  for  in  insufficient  evacuation  of  the  bowels  (which  should  always  after  birth  be 
acted  upon),  or  perhaps  the  infant  has  been  incautiously  exposed  to  cold^  In  the  firat  in- 
stance (when  the  vomited  matter  is  simply  returned  milk),  a  little  dill  or  anise  seed  water 
may  be  given ;  but  often  nothing  more  is  required  than  to  take  care  that  the  child  does 
not  suck  too  much  at  a  time,  or  too  greedily  after  fasting.  If  the  vomited  matter  be 
dark  and  hard,  and  if  the  child  be  old  enough,  it  is  often  necessary  to  give  itn  emetic , 
a  grain  of  ipecacuanha  is  a  safe  and  gentle  emetic  for  children  of  a  month  old ;  two 
grains  may  be  given  when  the  child  is  a  year  or  more  old.  Should  the  vomiting  still 
continue,  a  more  dangeroos  cause  than  those  now  mentioned  is  to  be  apprehended,  and 
no  time  should  be  lost  in  seeking  medical  assistance. 

7022.  Another  extremely  common  and  slight  afiection  is  eolie.  The  child  cries, 
starts  when  moved,  and  lies  with  its  legs  drawn  up  upon  its  bowels ;  there  is  much  flat- 
ulence, the  bowels  are  probably  confined ;  when  motions  are  procured,  instead  of  the 
natural  yellow,  they  are  green  or  dark.  In  treating  colic,  the  cause  should  always  be 
attended  to ;  too  much  healthy  milk,  or  acid  milk,  or  improper  spoon  meat,  or  insufilcient 
evacuation,  or  exposure  to  cold,  are  among  the  most  common  causes :  if  the  milk  be  in 
too  great  abundaDce,  its  quantity  must  be  lessened ;  if  it  be  acid,  or  if  the  spoon  meat 
be  improper,  its  quality  must  be  altered ;  coM  must  be  avoided :  the  bowels  must  be 
opened  by  calcined  magnesia,  with  or  without  a  little  castor  oil ;  raubarb  is  too  stimula- 
ting for  very  young  children ;  warm  fomentations  should  be  applied  by  means  of  flannels, 
wrung  out  of  warm  water. 

If  the  bowels  are  not  moved,  then  medical  aid  is  generally  requisite,  as  sometimes, 
though  fortunately  rarely,  colic  passes  into  a  dangerous  disease,  m  which  a  portion  of 
intestine  slips  down  into  the  part  immediately  below  it,  and  thus  closes  the  passage  (In- 
tus  susception  of  medical  writera). 

7023.  Diarrhaa, — Induced  often  by  causes  very  similar  to  those  which  are  active  in 
colic  is  a  relaxed  state  of  the  bowels,  or  diarrhoea.  It  may  often  be  traced  to  repletion, 
unhealthy  milk,  sudden  changes  of  temperature.  It  often  occora  in  older  children,  from 
injudicious  attempts  to  wean,  from  previous  costiveness,  and  it  is  commonly  said,  also, 
from  dentition,  particularly  of  the  double  teeth.  The  motions  are  watery,  and  generally 
greenish,  or,  at  least,  altered  from  the  healthy  colour.  Although  often  a  very  trifling  at 
fection,  it  should  never  be  neglected,  as  sometimes  it  is  difficult  to  check.  The  treat- 
ment depends  upon  the  cause.  If  bad  milk  has  irritated  the  bowels,  it  must  be  given  upi 
and  ass*s  milk,  or  the  milk  of  a  fresh  nurse  tubstituted,  or  a  little  beef  gravy,  rendered 
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palatable  by  a  little  auiiar,  may  be  givea :  another  tolerable  amtetitiite  fiir  the  nntritioii 
milk  of  the  mother  is  the  oraciiage  of  barley  or  wheat  mixed  vith  a  lifctle  gravy.  If  thf 
diarrhoea  reauU  from  change  of  diet,  the  infant  should  be  fed  only  with  the  simplest  food, 
as  fliilky  the  moeilage  of  wheat,  dtc.  A  gentle  aperient  will  generally  be  auflkaent  to  ef^ 
feet  a  cure ;  should  it  not,  other  measures  become  necessary,  and  a  medical  man  ahoold 
be  consulted. 

7024.  Worms. — The  following  are  some  of  the  chief  symptoms  generally  enanoerated 
as  characteristic  of  the  presence  of  worms :  irregular  appetite,  which  is  sometimes  to- 
racions,  at  othei  times  languid ;  there  is  often  a  craving  for  food  after  a  loll  meaJ ;  the 
bowels  are  somutimes  oostive,  more  generally  loose ;  the  motions  are  slkny  mod  pale ; 
often  there  is  a  little  colic,  and  sometimes  feverishness ;  the  breath  beeomes  fetid; 
there  is  often  a  livid  circle  round  and  under  the  eyes ;  after  a  time  the  child  gets  ama- 
oiated,  and  the  abdomen  becomes  enlarged ;  the  upper  lip  often  becomes  Hudsned,  an** 
sometimes  also  the  nose ;  the  child  often  picks  its  nose,  and  during  sleep  grinds  ite  ixu^. 
It  seldom  occurs  that  all  these  symptoms  happen  at  the  same  time ;  and  there  is  sot 
one  peculiar  to  and  distinctive  of  worms.    The  most  unequivocal  are  the  irregular  appe- 
tite ;  the  craving  for  food  after  a  full  meal ;  the  bowels  at  one  time  costive,  at  another 
relaxed,  and  the  slimy  characters  of  the  motions :  when  these  symptoms  are  prasnt, 
worms  may  be  suspected ;  but  the  only  proof  of  their  existence  is  seeing  tibena  in  the 
stools.    Such  are  the  symptoms  of  two  kinds  of  worms,  the  round  and  &e  tape  wont 
{Lumbrica  Tania) ;  into  the  treatment  we  do  not  intend  to  enter,  as  we  are  of  opinioa 
that  in  every  severe  case  medical  assistance  is  necessary-.    If  aperients  fail,  the  reme- 
dies, more  particularly  vermifuge,  roust  be  prescribed  by  the  medical  atteadaot    Ose 
remark  may  be  made  about  the  diet  of  children  labouring  under  worms ;  it  ^loaki  be  veiy 
simple,  and  not  too  saccharine.    Sugar  itself,  when  taken  in  excess,  seems  in  certain 
habits  to  produce  worms.    A  nutritious  diet  is  generally  necessary,  for  in  iSaearn  eases 
the  health  is  often  impaired,  as  evidenced  in  the  pale,  bloodless  face,  the  white  tongae, 
feeble  pulse,  and  languor  of  body ;  indeed,  such  a  state  is  often  the  preenrsor  and  the 
cause  of  worms ;  and  removing  it  removes  its  sequence.    Some  practitioners  soppose 
that  neglecting  to  take  salt  with  the  food  has  some  share  in  producing  worms ;  and, 
whether  this  be  correct  or  not,  it  is  advisable  to  take  the  usual  quantity,  or  perhaps 
even  a  little  more.    There  is  another  kind  of  worm,  called,  in  common  language,  the 

7035.  Thartadrioorm  {Atearides;  Oxyurit  4>f  medical  writers). — ^This  worm  makes  its 
abode  in  the  lowest  portion  of  the  intestinal  canal ;  it  seldom  produces  the  severe  eP 
fects  ascribed  to  the  round  and  tape  worms.  On  examining  the  stools,  it  is  easiTy  seen ; 
it  is  from  a  quarter  to  half  an  inch  long,  and,  as  its  name  denotes,  of  slender  fnme. 
These  worms  are  easily  removed  for  a  time  by  injections  of  warm  water,  and  their  re- 
production may  generally  be  checked  by  injections  of  the  infoston  of  the  seeds  of  the 
Santonica  {Artemitia  Santomea)^  or  of  the  solution  of  salt  and  water ;  or  a  good  and 
popular  remedy  is  sedation  of  aloes  in  water.  The  best  method  of  preventing  them  from 
increasing  is  to  strengthen  the  frame  generally,  especially  by  the  administratioa  of  the 
salts  of  iron,  and  a  generous  diet. 

7026.  Thrush.— Vnder  this  name  popular  opinion  classes  several  distinct  though  allied 
diseases.  We  shall  not  attempt  to  discriminate  these,  but  merely  describe  the  disease 
in  a  superficial  manner.  By  the  term  **  tlmish"  is  commonly  understood  small  white 
vesicles,  situated  within  the  mouth,  on  the  tongue,  and  inside  of  the  cheeks ;  accompa- 
nying these  there  is  generally  a  little  derangement  of  the  digestive  organs ;  a  little  loaa 
of  appetite,  or  diarrhcea ;  the  naouth  also  is  sore,  and  the  child  socks  with  pain  and  dif- 
ficulty. It  is  more  common  in  weak  and  sickly  children,  but  it  may  ^ipear  in  the  mosn 
robust.  All  that  is  necessary  for  its  cure  is  a  gentle  aperient ;  and  in  mild  cases  a  lo- 
tion for  the  mouth,  composed  of  borax  and  water,  or  honey,  or  a  weak  solution  of  nitrate 
of  silver  in  water ;  this  should  be  painted  on  gently  with  a  camel's-hair  pencil ;  not  rah- 
bod  on  roughly  with  the  finger,  or  with  fiannel,  as  is  sometimes  done  1^  nurses.  In 
more  severe  cases,  emetics  are  often  useful,  but  to  these  cases  a  medical  man  shoold 
always  be  called  in.  Among  the  ill-fed  and  neglected  children  of  the  poor,  and  also 
sometimes  in  densely-crowded  lying-in  hospitals,  a  malignant  and  dangerous  fever 
companies  the  thrush ;  or,  to  speak  more  correctly,  of  the  intestinal  derangement 

companying  which  the  thrush  is  but  a  symptom.    This  complaint,  however,  is  not  © 

mon,  and  we  shall  not  occupy  any  space  by  a  description  of  it,  as  it  should  never  be 
treated  except  by  a  medical  man. 

7027.  Deniition  and  its  Consequences. — It  is  customary  among  medical  men,  and 
whom  they  attend,  to  attribute  the  majority  of  infantile  diseases  to  this  natural 
There  can  be  no  doubt  that  certain  diseases  do  arise  during  the  progress  of  dw«« 

and  appear  to  be  referable  to  it ;  but  indiscriminately  to  lay  to  its  account  all  the" 

plaints  of  childhood,  as  some  do,  is  little  else  than  a  confession  of  ignorance.  Tte 
words  of  a  French  writer,  Guersent,  on  this  subject,  may  be  quoted  in  support  of  this 
opinion.  "  On  attribue,"  says  he, "  dans  la  monde,  la  plupart  des  maladies  de  rea^ace 
£  *™7*M  °«  1»  dentition.  La  difliculte  d'observer  les  maladiea  du  premier  ««,  et  le  pea 
no  oonnaissances  positWes  que  nous  avons  sur  cette  partie  de  la  pathologie,  ont  costi£ai 
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Acmracmer  eette  opinioD,  et  ce  pi^ay^  remiltat  de  notre  ignoranee,  est  ensuite  devena 
iwpulaire  comme  tous  ies  autreB  pwjug^s  du  medeeioe." — Cfnersenty  k  VarlAde  '*  Denti- 
tion,*' da  "  Dietionnftire  de  Medecine/' 

Before  enumerating  and  briefly  noticing  the  diseases  commonly  ascribed  to  dentition, 
we  shall  make  a  few  remarks  on  the  Appearances  presented  during  the  cutting  of  the 
teeth.  It  ftccasionally  happens  that  one  or  two  teeth  are  through  even  at  birth,  as  was 
the  case  with  Louis  XIV.  and  with  Mirabeau  {BiUard,  "  Traits  des  Maladies  des  En- 
lans :"  Paris,  1633,  page  260} ;  however,  the  first  tooth  seldom  apoears  before  the  sev- 
enth month  after  birth.  ,  About  this  time  the  child  is  observed  to  be  fond  of  putting  its 
fingers,  or  any  hard  substance  it  can  get  hold  of,  into  its  mouth ;  daring  sucking  it  wii' 
sometimes  suddenly  throw  its  head  away  from  the  breast ;  there  is  an  increased  dis- 
charge of  saliva,  which  trickles  down  from  the  corners  of  the  mouth ;  on  looking  at  the 
gum  it  is  seen  to  be  swollen  and  rounded,  and  no  longer  to  present  the  homy  edge  it 
possessed  at  an  earlier  period  of  life ;  by  degreed  the  white  colour  of  the  tooth  can  be 
«een  shining  through  it,  and  finally  the  thinned  and  yielding  gum  is  entirely  removed, 
and  the  tooth  rises  from  its  socket 

This  process  is  often  assisted  by  lancing  the  gum,  which  operation  seems  to  be  use- 
ful, not  by  dividing  the  gum,  and  thereby  giving  freer  exit  to  the  tooth,  but  by  cutting 
through  a  little  sac,  in  which  originally  the  tooth  was  generated,  and  which,  by  becom- 
ing thickened,  hinders  the  rising  of  the  tooth.  If  the  useful  part  of  the  operation  be  the 
division  of  this  little  sac,  then  it  is  evident  that  the  lancet  should  always  cut  deep  enough 
to  grate  upon  the  tooth.  It  may  be  that  the  lancing  is  beneficial  by  taking  blood  from 
the  inflamed  and  painful  gum.  The  statement  which  some  have  made,  that,  if  the  divi- 
ded gum  unite,  it  makes  a  firmer  barrier  than  before  against  the  tooth,  appears  to  be  un- 
founded ;  cicatrices  are  always  more  yielding  than  original  tissues.  In  addition  to  the 
symptoms  enumerated  above,  and  which  are  always  present,  there  are  some  others  less 
common,  and  which  may  therefore  .be  referred  to  unnatural  dentition.  These  are, 
swellings  of  the  glands  in  the  oeck,  swelling  of  the  hands  and  feet,  feverishness,  a  diffi- 
culty in  passing  the  water,  don. 

7038.  The  diseases  commonly  referred  to  dentition  as  their  cause,  are,  1.  Eruptions 
of  the  skin ;  S.  Emaeiation ;  3.  Vomiting ;  4.  Diarrhoea ;  6.  Cough  (ioflpnmation  of 
4ung8) ;  6.  Croup ;  7.  Convulsions ;  8.  Water  on  the  brain ;  9.  Ophthalmia.  Some  of 
these  complainta  have  been  already  noticed,  as  far  as  is  cdhsistent  with  our  plan.  One 
remark  may  be  made  about  the  diarrhoea  attending  dentition.  It  is  an  observation  of 
Hippocrates  that  those  children  cut  teeth  fastest  whose  body  is  lax  :  common  opinion 
has  fully  confirmed  this  remark ;  it  has  also  gone  still  farther,  and  considered  every 
diarrhoea  during  dentition  as  of  use ;  and  some  writers  direct  such  diarrh(;ea  not  to  be 
arrested.  Without  entering  into  this  question,  one  may  safely  say,  that,  if  it  arise  from 
this  cause,  parents  need  not  be  alarmed  about  a  diarrhoea,  even  if  it  be  very  consider 
able. 

7029.  Rssheg  •iUnixng  Dentitum. — One  common  rash  is  the  red  gum  already  mention- 
ed. Very  often  the  eruption  has  little  watery  heads,  or  resembles  flea  bites,  but  with- 
out the  red  point  seen  in  the  centre  of  these  latter. 

Another  rash  is  one  which  sometimes  leads  parents  to  dread  the  accession  of  measles 
or  scarlatina.  It  is  a  red  blush,  most  observable  on  the  extremities,  but  attended  with 
little  fever.  Measles  is  preceded  by  running  from  nose,  and  a  peculiar  cough,  and  tear- 
lahna  by  sore  throat,  and  running  from  the  eyes ;  and  the  absence  of  these  symptoms  in 
the  rash  now  mentioned  generally  points  out  its  real  nature. 

Another  rash,  presenting  doll,  red  patches,  chiefly  on  the  legs,  with  here  and  there 
smalt  swellings,  is  also  sometimes  seen.  This  is  said  to  be  more  common  when  the  eye 
teeth  are  cutting. 

There  are  several  other  rashes,  but  less  common  than  these,  and  which,  therefore, 
need  not  be  adverted  to. 

7080.  The  emaciation  attending  dentition  is  a  consequence  usually  not  immediately 
of  the  dentition,  but  of  some  of  its  products,  as  diarrhoea,  fever,  dec. 

7031.  The  other  disorders,  as  eonvulsions,  croup,  dec,  wUl  be  noticed  afterward. 

7032.  In  all  these  cases  it  is,  of  course,  difficult  at  once  to  put  down  the  disorder  to 
dentition ;  but  as  this  mof  be  the  cause,  it  is  proper  in  evety  instance  to  lance  the  gums 
well ;  and  we  may  conclude  this  short  account  of  the  sequences  of  dentition  by  mention- 
ing a  remark  made  long  ago  by  Dr.  Underwood,  that  to  eflcct  permanent  good  it  is  oftea 
necessary  to  do  this,  not  once  merely,  but  many  times,  and  on  successive  days ;  and 
with  this  remark  the  experience  of  most  pilictical  men  will  lead  them  to  accord. 

SuBSBOT.  2. — Eiwly  Symplamt  of  severe  AffiiciiouM  moat  conmonly  sun  m  Children, 

7033.  The  first  disease  we  shall  mitice  is  eomuUions,  or  fits.  A  child  is  said  to  be  i« 
a  fit  when  there  are  involuntary  spasmedie  movements  of  the  muscles ;  the  hands  are 
clenched,  the  thumbs  drawn  in  across  the  palms ;  the  arms  are  bent  and  drawn  to  the 
side,  or  across  the  body ;  the  feet  and  l^gs  are  drawn  up ;  (he  muscles  of  the  face  duh 
turt.the  moutli,  about  which  there  mi^y  be  a  little  froth ;  the  eyes  roll  upward  and  ia- 
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ward,  and  the  face  becomes  parple  from  a  difficulty  of  breathiBS.  After  »  ahmt  i 
muscles  relax  their  spasm,  the  eyes  shot,  the  month  resames  its  customary  appearaaos^ 
and  the  child  breathes  easily,  and  seems  quite  recovered,  or  perhaps  a  little  drowsy  aaf 
beayy. 

We  presume  that  no  parent  would  ever  dream  of  treating  such  a  disease  bersetf; 
medical  aid  should  always  be  promptly  obtained.  Very  little  assistance  caa  be  given  ia 
the  fit  itself;  the  head  should  be  raised,  everything  removed  from  the  neck,  and,  if  the 
tongue  be  protruded  and  bitten,  bits  of  cork  must  be  inserted  betweea  the  teech,  so  as  is 
prevent  them  from  completely  meeting.  Throwing  a  little  eold  water  in  the  fyee  hat 
appeared  to  some  persons  to  be  useiiil.  The  warm  bath  should  be  used,  bocJi  in  the  fit 
and  in  the  intervals. 

Although  we  shall  not  enter  upon  the  treatment  of  convulsions,  we  shall  make  a  lew 
remarks  on  some  of  the  more  common  causes.  Dentition  certainly  pr«idaoes  fits,  and 
lancing  the  gums  repeatedly  often  removes  them.  Too  much  food,  and  improper  food, 
also,  is  a  usual  cause.  After  eating  very  largely,  children  have  been  known  to  die  sud- 
denly in  convulsions.  Again,  too  thick  food  in  children  who  are  broagfat  up  by  hand 
without  doubt  produce  convulBions :  even  after  weaning,  too  much  bread  <h-  rusk  aeans 
hurtful,  by  irritating  the  lining  membrane  of  the  bowels ;  the  diet,  therefore,  ahoiM  al- 
ways be  most  carefully  attended  to,  even  if  the  fit  should  have  proceeded  from  sons 
other  cause.  Before  the  accession  of  smallpox,  and  sometimes  measles,  one  fit  or  nme 
will  occur ;  and  so  far  is  this  from  being  dangerousr  that  popular  opinioa  legaids  it  a» 
favourable,  and  as  indicating  a  mild  attack,  and  certaiidy  there  is  no  reason  for  thinking 
that  it  foretells  any  particular  severity  of  disease.  In  these  cases  the  feet  may  be  bathed 
ip  warm  water,  and  a  warm  water  injection  may  be  given.  In  mentioning  this,  we  may 
take  this  opportunity  of  recommending  the  warm  water  injection  as  a  most  useful  as- 
sistant in  securing  a  due  regulation  of  the  bowels  in  children. 

We  conelude  this  short  account  of  cotavulsions  by  recommending  in  all  cases  the  free 
use  of  mild  aperients,  particularly  of  castor  oil,  in  doses  proportioned  to  the  sge  of  the 
child. 

7034.  Croup  {inflammatory^ — ^Were  medical  aid  sooner  sought  for  in  cases  of  croup, 
the  mortalitj^  from  this  formidable  disease  would,  no  doubt,  be  very  much  lessened ;  but^ 
unfortunately,  few  parents  or  nurses  are  sufficiently  acquainted  with  those  slight,  yet 
often  distinctive,  symptoms  which  mark  its  early  stage.  At  first  the  symptoms  are  those 
simply  of  a  common  coH ;  and  at  this  time  the  dangerous  sequence  cannot  always  be 
perceived ;  but  very  ofleoy  in  addition  to  the  quickened  breathing,  there  is  an  uoosua} 
resonance  in  the  coughr  something  like  a  little  metallic  sound  or  bsriopg;  and  when  the 
child  draws  in  its  breath,  there  is  a  roughness  in  its  sound,  heard  distinctly  by  the  nnrse 
when  she  places  her  ear  close  to  the  mouth  of  the  child.  Even  in  this  stage  the  wind- 
pipe is  often  painful ;  the  child  raises  its  band  to  its  neckr  as  if  to  invite  attention  to  the 
seat  of  fts  uiieasiness.  If  proper  measures  could  be  taken  in  this  stage,  most  chMcen 
would  doubtless  recover  f  but  if  the  parents  wait  till  the  breathiag  becomes  mncl^  hast- 
ened and  hoarse,,  and  the  cough  hard  and  brazen,  and  till  fever  has  set  in,  then  the  dis- 
ease is  much  less  easily  subdued.  It  is  much  better  to  be  deceived  half  a  doien  times 
than  once  to  overlook  a  case  of  croup ;  and  we  earnestly  recommend  all  parents,  imme- 
diately'they  peroeive  a  roughened  breathing  and  a  resonant  coogh,  and  particularly  if 
there  have  previously  been  symptoms  of  a  cold,  to  lose  no  time  in  sending  for  meAaX 
advice.  One  of  the  best  remedies  in  the  early  stages  is  an  emetic ;  and  this  may  be 
given  without  waiting  for  the  physician :  for  achUd  of  a  year  old,  two  grains  of  ipecac 
uanha  is  a  proper  dose ;  for  two  years  old,  four  or  five  grains ;  for  three  yean  oM,  six 
grains ;  for  four  years  old,  seven  grains ;  for  five,  six,  and  seven  years  oldCeigjht  or  nine 
grains.  An  aperient  may  also  be  given,  and  the  child  should  be  placed  in  the  warm  batk 
The  other  treatment  must  be  left  to  the  medical  attendant. 

Croup  is  more  common  on  the  eastern  than  on  the  western  coast  of  Eo^and :  it  pre- 
vails most  in  danop  situationsrand  in  those  exposed  to  the  keen  east  or  northeast  winds 
It  is  rarely  met  with  before  one  or  after  eight  years  of  age. 

Before  leaving  this  subject,  we  shall  notice  one  circumstance  in  the  history  of  cnnp 
which  is  calculated  to  excite  fallacious  hopes,  and  to  lessen  the  assiduity  with  which 
remedial  measures  are  employed — we  allude  to  an  apparent  alleviation  or  remission  of 
the  disease  which  often  takes  place ;  for  example,  in  the  evening  the  child  may  be  veiy 
feverish ;  the  voice  extremely  hoarse ;  the  cough  violent,  and  loudly  ringing ;  the  neck 
swelled  and  pufly ;  the  eyes  watery ;  the  head  thrown  back ;  in  fact,  all  the  symptoso 
of  severe  croup  present :  these  things  last  through  the  night,  but  in  the  morning  a  gral 
improvement  may  seem  to  have  commenced ;  the  fever  has  subsided,  and  the  Testie» 
ness  and  anxiety  have  disappeared  ;  the  cough  is  lessened,  and  the  breaihing;  dMN^ 
still  roughened,  is  easier  and  more  tranquil.  But  this  improven^ent  is  temporary ;  wA 
the  evening  all  the  severe  symptoms  return  with  augmented  violence,  and  if  the  necer 
sary  measures  have  been  omitted,  much  times  is  lost,  which,  in  so  rapid  a  <li8ease,can 
never  be  regained.  After  an  attack  of  croup,  muck  care  must  be  taken  in  aToidint  edd 
Winds  and  damp  places ;  change  of  air  is  often  beneficial :  from  time  to  tine  IheieinM 
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he  7L  little  recarrence  of  the  cough  and  hoarse  breathing,  but  these  symptoms  seldom 
continue,  and  need  not  generally  excite  alarm. 

7035.  InfiammaHon  of  the  Brain  {Hydroeepkalu*  aciUu9  of  medical  writers). — ^The  ob- 
Bervations  made  on  'the  early  reoognition  of  croup  are  applicable  also  in  this  place.  This 
disease,  perhaps  the  most  fbrmida^le  and  dangerous  of  all  the  diseases  incidental  to  early 
life,  and  in  its  developed  stage  intractable  in  the  highest  degree,  presents  a  short  period 
only  in  which  remedial  measures  can  be  used  with  any  great  chance  of  success.  Fidy 
years  ago  rec^yrery  was  rare ;  in  the  present  day  perhaps  half  of  those  attacked  recover. 
This  alteration  is  to  be  attributed,  in  part,  to  a  more  correct  knowledge  of  the  nature  ol 
the  disease,  and  in  no  inconsiderable  depee  to  the  minute  attention  now  paid  to  its  early 
eymploms.  Inflammation  of  the  hrain  m  children  is  generafly  seen  between  the  second 
and  tenth  year  :  it  is  said  to  be  most  frequent  in  those  distinguished  for  premature  de- 
<velopment  of  the  intellect ;  certain  constitutions  seem  to  he  more  liaUe  than  others  to 
•Its  attack,  for  sometimes  it  allbcts  every  member  of  a  particular  family.  In  cases  in 
which  two  or  three  children  of  one  family  have  suffered  from  it,  every,  the  slightest 
aymptom  must  be  noticed,  and  the  signs  which  we  shall  presently  enumerate  carefully 
attended  to.  Inflammation  of  the  brain  in  children  may  attack  tuddenlyt  but  in  the 
tp^ater  number  of  cases  there  are  certain  teaming  or  ^emonitory  symptoms,  to  which 
we  particularly  invite  attention.  These  symptoms  indicate  derangement  of  the  digest- 
ive organs :  the  child  is  noticed  to  have  partially  lost  its  appetite ;  seems  dull  and 
heavy ;  sleep  is  disturbed ;  and  during  sleep  there  is  much  sighing,  and  occasionally 
there  is  starting  and  crying ;  it  seems  as  if  the  child  were  dreaming ;  the  bowels  are 
irregular,  or  more  liretinently  there  is  oostiveness,  which  is  overcome  with  difficulty. 
When  motions  are  procured  they  are  seen  to  be  scanty,  dry,  of  a  white,  or,  on  the  con'- 
trary,  of  a  very  daric  colour,  slimy,  and  fetid.  Soon  afterward  there  is  feverifi(hness ; 
the  skin  is  hot,  the  mouth  dry,  the  child  picks  its  nose  and  lips ;  there  is  thirst,  and 
perhaps  the  breath  is  fbtid.  very  shortly  afterward  the  child,  if  old  enough,  complains 
•of  pain  in  the  head ;  the  brows  are  continually  knitted ;  the  hands  are  raised  to  the  head 
-and  back  of  the  neck,  and  ooeasionally  there  is  tottering  in  the  walk;  the  child  raises 
its  foot  as  if  to  step  over  a  threshold,  as  if  there  were  «ome  obstacle  in  the  way ;  the 
eye  presents  a  peculiar  appearance,  the  expression  is  doll  and  heavy,  bat  the  eye  itself 
^ysically  is  light  and  sparkling-;  there  is  often  vomiting,  and  particularly  on  raising  the 
tchild  from  the  reeombent  to  the  erect  position ;  the  tongue  is  dry,  white,  yellow,  or 
brownish.  If  the  child  be  too  young  to  express  itself,  it  may  often  be  seen  to  hang  and 
droop  its  head  over  the  narse's  arm,  as  if  it  felt  too  heavy  for  it ;  the  brow  Is  knitted ; 
there  are  occasionally  fits  of  crying,  and  the  expression  of  suffering  seems  often  to  have 
given  a  premature  and  melancholy  appearance  of  age  to  the  countenance.  These  syrnp- 
toms  are  truly  "  warning ;"  but  they  do  not  always  occur,  or  they  may  be  slight  and  over- 
looked by  the  nurse,  although  evident  enough  to  the  eye  of  the  medical  man,  who  has 
been  taught  to  obeerve  them.  Again,  all  are  not  usuaUy  present  in  a  single  case,  and 
there  are  several  diseases  which  resemble,  in  many  of  their  characters,  the  early  stage 
«f  inflammation  of  the  brain.  For  instance,  if  tlie  symptoms  caused  by  worms  are  look- 
ed over,  a  great  similarity  if  perceived  in  both  diseases.  There  is  loss  of  appetite,  rest- 
lessness, grinding  of  the  teeth,  starting,  sighing,  irregularity  and  depraved  condition  of 
bowels,  picking  of  the  nose  and  lips,  and  feverishness.  It  is  true  that  there  are  often 
certain  diflferences ;  in  one  case  the  bowels  are  more  often  relaxed,  in  the  other  con- 
stipated (though  this  does  not  always  hold  good)  ;  the  expression  of  the  countenance  is 
different,  and,  in  worms,  there  is  often  craving  after  a  full  meal ;  and  there  are  some 
flner  distinctions,  which  the  practised  eye  will  alone  recognise ;  but  a  nurse  can  hardly 
be  expeeted  to  make  these  somewhat  minute  distinctions.  Again,  one  form  of  a  dis- 
ease which  we  shall  have  occasion  briefly  to  describe  (gastric  remittent  fever  of  infants) 
presents  many  points  of  similitude  to  the  warning  stage  of  inflammation  of  the  brain  ; 
and  there  are  some  other  diseases  which  are  somewhat  similar.  Dentition  produces 
symptoms  somewhat  similar  in  young  children.  Dut  supposing  these  more  tractable 
disorders  are  mistaken  for  inflammation  of  the  brain,  and  unnecessarily  ^arm,  is  it  not 
better  that  this  should  occur  twenty  times  than  that  a  true  case  of  inflanmiation  should 
beoDoe  overlooked  1  And,  moreover,  inflammation  sometimes  succeeds  to  these,  and 
is,  as  it  were,  ingrafted  on  them.  We  will  presume,  then,  that  when  some,  or  all  of 
the  above  symptoms  oocar,  the  prudent  mother  will  endeavour  to  remove  them ;  she 
win,  perhaps,  call  in  medical  assistance,  and  this  is  the  safest  plan ;  but,  for  the  sake  of 
those  who  cannot  alvr^ys  command  immediate  attendance,  we  will  enumerate  the  chief 
measures  to  be  adopted : 

1.  Diet. — ^Nature  often  points  out,  by  the  loss  of  appetite,  that  food  is  unnecessary, 

Serhaps  hurtful.    If  some  appetite  remain,  food  may  be  given ;  but  it  should  be  of  the 
ghtest  and  most  simple  kind,  farinaceous  and  milky ;  its  quantity  also  should  be  less- 
ened. 

8.  The  warm  bath  should  be  used  once  or  twice  a  day ;  the  child  should  be  kept  quiet. 
nod  not  excited  in  any  way ;  should  take  moderate  exercise,  but  not  too  much :  colo 
flBQst  be  carefiiiiy  avoided. 
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3.  Aperients  must  be  given.    Now,  althougb  we  are  no  friencb  to  the  indiscruiiiaBit 
employment  of  mercnry  in  infantile  diseases  by  parents,  and  wish  to  condemn  in  thr 
strongest  terms  the  use  of  calomel  on  the  slightest  ocoasions»  we  tliiiik  that  ia  the  pies- 
ent  case  an  exception  may  be  made  to  onr  general  rale.   A  mild  preparataoa  of  mercaiy 
with  cbalk  {hydrargyrum  etim  ereti),  known  often  by  the  name  o€^*gnj  powdte,"  is  ex- 
tremely useful  in  improving  tbe  condition  of  the  bowds  in  the  disease  we  are  now  con- 
sidering.   For  a  child  of  three  years  old,  four  or  fire  grains  may  be  giren ;  far  a  dkM 
of  seven  or  eight  years,  seven  or  eight  grams ;  it  shenUi  be  taken  at  mglit,  aiad  faOomti 
next  morning  by  a  dose  of  castor  oil,  two,  three,  or  four  tea-spoenlVils,  acoontisH  to  ths 
age  of  the  child.    The  mercnry  and  chalk  may  be  repeated  on  the  foUowiBg  mt^A,  ani 
the  castor  oil  again  Uie  next  momiqg.    The  mereory  shonM  net  be  repealed  again  with- 
out medical  advice.    The  child  perhaps  may  improve  under  this  treatnoeat,  md  tbe  se- 
rious symptoms  may  disappear ;  but  stifl,  for  some  time,  castor  oil,,  the  wana  bath,  aatf 
a  careful  diet  should  be  ined,  and  a  recurrence  of  the  constipation  and  diawdeied  bow- 
els must  not  be  overlooked.    If  the  disease  does  not  yield,  and  the  boweb  get  leaden 
and  the  headache  and  restlessness  increase,  no  time  shoidd  be  lost  in  getting  Bodieal 
aid  ;  it  becomes  necessary  to  apply  leeches  to  the  head  and  bowdsr  to  give  mcreny  in 
a  more  active  form,  and,  in  fact,  to  employ  energetic  treatment.    Suppoeaiig  tbai  the 
warning  symptoms  we  have  described  are  overlooked  or  do  not  occur,  certain  aymplaBs 
ensue  which  indicate  more  directly  the  affection  of  the  brain :  the  head  gefes  hot,  par- 
ticularly at  the  front  and  back  of  tbe  head ;  there  is  constant  vomitiog ;  incmoed  heavi- 
ness ;  at  times  the  child  cries  violently ;  the  light  seems  to  hart  the  eyea ;  the  popd 
of  the  eye  is  contracted ;  soon  afterward  there  is  complete  stapor,  sqwintiag,  soean- 
ing,  perhaps  convulsions ;  the  pupil  is  now  dilated,  not  contracted ;  the  pulse  is  ine^ 
lar  ;  the  feet  and  hands  become  cold ;  the  chiM  seems  sinking.    Sometime*  after  this 
there  appears  to  be  a  great  improvement :  tbe  poise  raHies»  the  hands  and  feet  recover 
their  warmth,  the  extreme  drowsiness  and  stupor  disappear;  the  child  sits  ap^  leoog- 
nisee  the  by-standers,  speaks  rationally,  takes  its  medicine,  and  hopes,  anfortaaatelf  oa- 
founded,  are  excited  in  the  breasts  of  all  bat  the  medical  attendant ;  lor  speedily  tbe 
stupor  returns,  the  pulse  grows  weaker  even  than  befiire,  a  deadly  paleness  spreads 
from  time  to  time  over  the  drawn  and  emaciated  countenance,  ceid  perspiratioBs  bedew 
the  skin  with  a  clammy  moisture ;  the  convnlsions,  which  may  never  have  eatiiely 
ceased*  augment  in  violence,  and  cease  only  with  the  increasing  staler,  or  teimiaate 
with  life.    This  **  lightening  before  death,**  as  it  is  called  in  some  parts  enf  Eogfaad,  m, 
however,  not  very  common ;  more  generally  the  symptoms  of  stapor  and  cenvnisions 
never  pass  ofi^  and  death  ensues  suddenly  in  an  attack  of  convalsions.    Tbe  tfealment 
of  this  advanced  stage  of  the  disease  of  course  vrill  not  be  described    Medfcal  mem 
should  always  be  in  attendance  during  the  whole  of  the  disease. 

7036.  RemUtent  Fever  m  Infanie. — Our  space  compels  ns,  somewhat  Teloctanlly,  to 
shorten  our  remarks  on  this  veiy  common  aflbction.  It  is  a  disease  meet  frefaeaaly 
seen  between  the  ages  of  two  and  six.  There  are  two  chief  fiinns  in  whit^  it  appean; 
in  one  case  its  attack  is  sudden,  in  the  other  gradual.  In  the  first,  or  sadden  farm  of 
attack,  the  child  goes  to  bed  apparently  ia  perfect  health,  bu|  in  an  hoar  or  two  is  feead 
>  with  a  burning,  diry  skin,  a  flushed  face,  and  a  quickened  pulee ;  there  is  headache ;  the 
eyes  seem  red,  and  turn  avray  from  the  candle ;  the  child  is  Teiy  thirstyp  restleaa,  even 
a  Httle  delirious ;  there  is  pain  in  the  stomach,  and  perhaps  Tomiting  of  a  soar  grmisb 
or  yellow  liquid.  Such  an  attack  may  generally  be  traced  to  over-eating,  or  to  tbe  as- 
sumption of  rich  and  highly-spiced  food,  or,  perhaps,  after  a  meal  of  the  nsod  kmd  the 
child  has  been  exposed  to  cold  and  damp.  If  the  attack  seems  to  originate  fiam  a  anr* 
feit,  then  an  emetic  of  ipecacuanha  should  be  given,  the  dose  the  same  aa  thatmenftioa- 
ed  under  the  head  of  *'  Inflammation  of  the  Brain.*'  After  this  an  aperienft  of  cantor  oi 
is  useful.  Tbe  warm  bath  should  be  used  .once  or  twice.  The  next  morning  tbs  duU 
may  appear  quite  recovered,  and  sometimes  real^  is  so;  hot  mere  fireqoentlj  the  fevo^ 
ish  symptoms  return  in  the  evening,  although,  perhaps,  not  in  so  intenae  a  degree.  A 
few  days'  abstinence,  miki  aperients,  and  the  warm  bath  will  asaa^y  aet  ewtTthtag  t» 
rights ;  but  the  attendance  of  a  medical  man  is  generally  necessary. 

The  gradual  form  of  remittent  fever  presents  symptoms  atrikuM^  aiaailar  to 
described  under  the  head  of  ^*  PremonitOTy  Symptoms  of  Iniammation  of  tbe  B 
and,  indeed,  there  is  no  doubt  that  these  two  diseases  are  coavertiUe  into  eo)^  . 
This  form  of  disease  is  oflen  left  after  measles,  scarlatina,  hooping-cough,  or  any  afbs* 
tion  which  exhausts  the  strength  of  the  child.  There  is  loss  of  appetite,  a  fmred 
and  fetid  breath,  costive,  or,  more  generally,  loose  bowels  and  fhvermhaeas, 
it  may  be,  at  some  particular  periods  of  the  day.  After  a  time  the  abdomen 
enlarged,  the  child  geU  emaciated,  and  the  skin  hangs  hi  fokk,  giving  an  aged  .,, 
ance  to  the  aspect ;  there  is  a  hacking  cough,  reatleasaessr  and  perhaps  gregt^ttifll» 
and,  It  may  be,  even  a  great  craving  for  food,  and  much  irritability  if  it  be  not  iiniafdi 
ateiy  obtained ;  but  more  commonly  there  is  loss  of  appetite ;  there  is  also  very  feaer> 
•uy  a  propensitv  to  pick  the  nose,  upper  lip.  and  any  sore  place  or  spot  upon  thtd^ 
iieatment  is  often  very  successful  ^  it  is,  however,  diTeiaified,  and  tbe  attendanae  af  t 
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aiedical  man  is  always  neoossaxy.  The  bowels  should  be  kept  open  by  rhubarb  and 
castor  oiU  gentle  doses  of  the  gray  powder  (mercttiy  with  chalk)  given  every  night,  and 
the  warm  bath  be  used  regulariy  twice  a  day.  The  diet  should  be  very  mild ;  barley 
water,  thin  arrow-root,  and,  when  convalescence  is  approaching^  chicken  or  veal  broth. 
After  a  time  tonics  beeome  very  useful ;  but  these  at  first  must  be  of  the  mild  and  un- 
irritating  kind,  in  more  severe  cases  of  infantile  fever  the  treatment  is  somewliat  dif- 
ferent ;  leeches  and  other  lowering  measures  become  useful ;  and  medical  attendance 
is  necetsaiy,  to  prevent  the  disease  from  running  on  into  a  chronic  and  dangerous  form. 


SuBSBCT.  3. — Cffmn/encement  o^some  Diseases  which  few  Children  escape. 

7087.  SmaUyox. — ^Tbe  symptoms,  in  an  unvaccinated  individual,  which  would  lead 
one  to  believe  that  an  attack  of  smallpox  is  about  to  occur  are  the  following :  There 
is  for  some  days  after  exposure  to  infection  a  degree  of  languor  and  lassitude,  feeble- 
ness of  the  limbsi  restlessness  at  night,  and,  it  may  be,  a  little  loss  of  appetite,  and 
nausea  after  taking  food.  In  a  few  days  more  the  patient  feels  chilly,  and  there  is  an 
undefined  sensation  of  indisposition ;  shivering  fits  occur  firom  time  to  time,  and  soon 
afterward  pain  in  the  head,  back,  and  limbs,  and  at  the  pit  of  the  stomach ;  in  children 
a  convulsive  fit,  or  several  fits,  may  occur,,  and  these  -are  seldom  dangerous,  and  cer- 
tainly do  not  indicate  a  particularly  severe  attack.  There  is  often  siclmess  and  vomit- 
ing. Then,  in  about  Ibrty-eight  hours  after  the  first  shivering  fit,  minute  pimples  are 
discoveraUe  on  the  face  and  Iwehead  ;  the  sides  of  the  nose,  chin,  and  ui^)er  lip  are  the 
parts  first  afifected ;  then  the  rest  of  the  face,  the  neck,  the  wrists,  and  ultimately  the 
rest  of  the  body.  These  pimples  may  be  iar  apart  from  each  other,  or  set  close  to- 
gether, so  as  to  unite  each  other ;  from  this  two  varieties  have  been  made,  the  dislinu 
and  the  confiueni.  The  pimples  increase  in  size,  and  a  liquid  is  efi!\ised  into  them ;  in 
medical  l^guage,  they  become  pustular,  or,  as  the  common  people  say,  they  acquire 
"  heads."  The  fluid  is  at  first  clear,  but  it  becomes,  after  a  time,  turbki  and  yellow. 
Tbe  majority  of  the  pustules  have  a  depression  in  the  centre,  which  is  characteristic 
of  the  smallpox  eruption.  After  seven  days  the  eruption  is  at  its  height ;  it  then 
"  turns,"  and  yellowish  or  brownish  scabs  form,  and  drop  ofi*  in  tbe  course  of  a  few 
days  mere. 

Immediately  beicve  the  turning  of  the  pustules  there  may  be  an  increase  of  fever,  the 
pulse  becomes  quicker,  and  there  may  be  considerable  delirium.  The  face  sw^ls ;  the 
eyes  are  closed ;  the  feet  and  hands  are  swollen ;  there  is  considerable  itching  of  the 
skin ;  and  the  child  picks  the  scabs  till  they  bleed,  and  form  perhaps  quite  a  aore  place. 

Such  is  a  description  of  many  of  the  milder  cases ;  it  would  be  here  impossible  to 
give  an  account  of  the  many  different  and  severe  varieties  which  may  occur. 

It  is  impoesible  for  any  one  to  say  with  certainty,  from  the  first  symptonis  only,  that 
smallpox  is  iropendiag ;  but  the  mother  cannot  do  better  than  give  an  aperient  of  castor 
oil,  the  dose  of  .which  must  be  proportioned  to  the  age  of  the  child,  and  tbe  warm  bath 
may  be  used  once. 

During  the  oourae  of  smallpox  the  diet  should  be  of  the  mildest  kind ;  cooling  drinks 
are  very  useful,  and  are  taken  with  eagerness.  The  advantages  of  cool  air  and  cleanli- 
ness are  now  universally  acknowledged.  It  is,  however,  a  practice  among  many  old 
nurses,  when  they  are  engaged  to  attend  children,  to  endeavour  to  "  throw  out  the 
pock,"  as  they  term  their  oj^ect,  by  stimulating  remedies,  particularly  saffron  and  aro- 
matic waters  with  a  little  spirit.  It  is  necessary  in  many  cases  to  keep  strict  guard  over 
nurses,  lest  they  give  more  to  their  chftrge  than  is  recommended  by  the  medical  attend- 
ant ;  and  the  old  heating  regimen  was  scarcely  more  injurious  than  the  practice  of  giving 
saffron,  spirits,  and  "  Godfrey*s  cordial"  in  the  first  few  days  of  smallpox.  Any  cough, 
or  breathlessness,  or  hoarseness  at  an  early  stage  of  smallpox  should  be  especially  no- 
ticed and  reported  to  the  physician.  The  motions  also  should  be  observed  every  day ; 
sometimes  they  are  dark  and  slimy,  but  more  firequently,  perhaps,  they  are  whiter  than 
natural,  and  watery ;  in  either  case  the  circumstances  must  not  be  overlooked. 

Various  plans  have  been  tried  to  prevent  the  *'  putting"  of  smallpox,  a  thing  of  great 
importance,  on  the  face.  From  the  structure  of  the  smallpox  pustule,  we  do  not  think 
any  measures  likely  to  be  of  much  benefit.  Sometimes  letting  ont  the  fluid  with  a 
needle  has  appeared  to  be  of  service ;  medical  men  often  tiy  some  other  plans,  such  as 
covering  the  face  with  a  mask  of  mild  mercurial  ointment,  appfying  a  solution  of  lunar 
caustic,  but  with  little  benefit.  Drying  powders,  as  of  calamine  or  starch,  may  be  used 
when  tbe  fluid  firom  the  pustules  is  very  profuse.  To  lessen  the  itching,  cold  cream  oi 
sweet  oil  is  often  used,  and  the  fingers  of  children  should  be  covert  with  ootton  wool, 
secured  on  by  a  linen  glove,  to  prevent  exooriation  from  continual  scratching.  In  con- 
valescence, nutritious  diet  must  be  very  cautiously  given ;  change  of  air,  particularly  at 
the  seaside,  is  extremely  usefuL 

7038.  Vasdnaiiom. — ^In  the  present  day,  the  advantages  of  Jenner*s  great  discovery 
are  everywhere  felt,  and  universally  acknowledged.  Just  conceptions  of  its  value  have 
superseded,  on  the  one  hand,  the  opposition  of  ignorance,  and  on  the  other  the  extravagant 
expectations  of  benefit  which  many  of  its  early  supporters  entertained.    Although  in 
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many  esaes  its  protectiTe  inflaenee  a^nst  smaDpox  is  perfect,  yet  in  others  it  Ikiv- 
the  causes  of  its  failure  are  sometimes  not  obvious,  but  certainly  this  occasionally  le 
suits  from  the  vaccine  eruption  not  running  its  proper  course,  but  being  defident  m 
some  important  particular.  Our  object,  at  the  present  time,  is  to  portray  its  neceaaaiy 
changes,  in  order  that  any  deviation  from  these  may  be  noticed,  and  lead  to  a  renewal 
of  the  vaccination. 

It  is  customsTy  to  vaccinate  children  a  few  weeks  after  birth ;  unless  the  child  be 
remarkably  siddy,  there  seems  no  reason  to  prevent  its  being  done  when  a  week  ore 
fortnight  old  ;  but  as  young  children  are  not  veij  susceptible  of  the  smallpox  contagioiifl 
it  is  often  delayed  for  several  months.    The  vaccine  matter  is  inserted  by  means  of  a 
lancet,  on  the  outside  of  the  upper  part  of  the  arm.    On  the  third  day  after  its  insertion 
the  little  wound  or  wounds,  for  several  punctures  are  commonly  made,  appear  red  and 
a  little  swelled.    On  the  fifth  day  a  little  vesicle  is  seen,  filled  with  a  trataspaRot  Ihiid ; 
tills  vesicle  is  circular  or  oval.    On  the  eighth  day  the  vesicle  is  seen  to  have  eoosider- 
ably  enlarged ;  in  colour  it  is  yellowish  or  pearly,  with  a  depression  in  the  eeatie ;  the 
skin  around  its  base  is  reddened,  and  this  redness  extends  for  a  variable  space,  foan  a 
quarter  of  an  inch  in  breadth  to  two  or  more  inches ;  there  is  also  some  little  swdlmg 
and  pain ;  the  child  is  often  feverish  and  irritable,  refuses  the  breast,  and  the  bowids  aie 
a  little  deranged.    The  redness  increases  in  degree,  or,  at  least,  continues  in  an  intean 
degree  till  the  eleventh  day ;  it  then  begins  to  fade.    The  vesicle  by  this  time  has  gea- 
erally  burst,  and,  d^^ing  up,  forms  a  circular  scab,  of  a  brown  or  mahogany  ooloor,  which 
falls  ofi!*  in  about  seven  or  ten  ds^s  afterward,  and  leaves  a  round  scar  mari^ed  with 
indentations.    The  glands  in  the  neck  are  often  swelled,  and  frequently  a  namber  of  red- 
dish spots  appear  over  the  body ;  they  are  of  no  consequenoe,  and  die  away  without  any 
treatment. 

It  is  of  great  importance  to  note  these  consecutive  changes.  If  the  vesiaie,  instead 
of  being  round  or  oval,  tinged  and  depressed  in  the  centre,  is  angular,  pointed,  with  little 
or  no  redness  round  it,  and  if  its  contents  are  opaque  and  very  yellow,  instead  of  being 
pearly  and  transparent,  the  vaccination  has  not  succeeded  perfectly,  and  no  security 
against  an  attack  of  smallpox  can  be  reckoned  upon.  Or  again,  if  the  scab  is  a  light 
yellow  instead  of  brown,  and  falls  off  in  a  day  or  two,  instead  of  sticking  on  for  six  or 
eight  days,  the  process  has  not  succeeded.  Or  if  the  redness  round  the  veaide  has  ex- 
tended up  to  the  shoulder  anid  neck,  or  if  the  vesicle  itself  become  converted  into  a  sore* 
revaccination  is  necessary.  In  fact,  anjr  deviation  from  the  regular  and  saeeessive 
changes  should  be  regarded  with  suspicion,  and,  as  a  matter  of  simple  precaotion,  the 
child  must  be  vaccinated  again  and  again,  till  a  proper  and  complete  visicfe  be  farmed. 

7039.  Scarlet  Fever  or  ScarlattTui. — ^The  degree  of  danger  attending  seartetiaa,  as  ia 
the  cases  of  smaUpox  and  measles,  is  very  different  in  diffbrent  cases.  Sometimes  the 
affection  is  so  mild  that  it  appears  unnecessary  even  to  confine  the  little  patient  in  bed ; 
at  another  time  it  is  so  severe  that  it  is  highly  dangerous  to  life.  • 

In  the  symptoms  indicating  an  approaching  attack,  usually  denominated  "  feverish," 
the  child  is  first  cold  and  then  hot ;  complains  of  headache  and  pains  in  its  back  and 
limbs ;  feels  sick,  and  perhaps  actually  is  so.  So  far  the  case  resembles  soMUpox,  or 
the  commencement  of  common  fever ;  but,  in  addition,  there  are  certain  pecoliar  fea- 
tures, particularly  in  the  severe  form.  One  of  these  is  sore  throat,  which  may  be  ex- 
ceedingly severe,  pain  about  the  jaws,  difficulty  in  swallowing,  running  from  the  eyes, 
which  look  red  and  inflamed ;  and  at  this  time  the  skin  is  often  exceedingly  hot,  the  Ihce 
flushed,  and  there  is  intense  pain  in  the  forehead,  or  all  over  the  head.  We  do  not  in- 
tend  to  assert  that  every  feverish  attack  attended  by  sore  tluroat  is  a  commencing  case 
of  scarlatina ;  feverish  symptoms  accompany  sore  throat  alone,  as  every  one  knows  -,  hot 
if  with  first  chiUinete,  and  then  a  hot  and  dry  skin,  headache,  sickness,  and  loss  of  appe- 
tite, be  conjoined  sore  throat,  and  if  there  is  also  running  from  the  eyes,  scarlatina 
should  be  suspected,  and  the  case  treated  accordingly. 

If  it  be  a  case  of  scarlatina,  then  on  the  second  day  after  the  accession  of  the  febrile 
symptoms  the  rash  appears  on  the  face  and  neck,  and  gradually  extends  to  the  rest  of 
the  body,  so  that  on  the  third  day  it  spreads  over  the  whole  frame.  It  is  of  a  strawber- 
ry red  colour,  and  the  tint  deepens  towards  evening.  Between  two  portions  of  the  rash 
one  may  often  remark  a  part  of  the  skin  of  its  natural  colour.  On  the  fifth  day  after  its 
.first  appearance  the  rash  gradually  fades  away,  and  as  it  does,  so  the  oater  layer  of  skia 
in  most  cases  peels  off,  or,  in  medical  language,  desquamates.  Throoghont  the  coone 
of  scarlatina  the  tongue  is  red  and  furred,  the  papille  of  it  ate  elongated,  there  is  thiisi, 
quickened  breathing,  increase  of  fever  towards  night,  and  during  the  night  perhaps  evea 
delirium ;  the  nurse  should  notice  whether  there  is  any  cough  with  the  qaickeoed 
breathing,  and,  particularly,  whether  any  sharp,  cutting  pain  is  complained  of  in  the 
chest  or  bowels--a  circumstance  which  is  often  denoted  by  sudden  screams*  repealed 
from  time  to  time,  particularly  when  the  child  moves  in  bed ;  it  should  be  obserred, 
moreover,  in  what  way  the  child  ordinarily  lies,  whether  more  on  one  side  than  oa  the 
other,  or  whether  on  the  back,  with  the  legs  drawn  up  or  extended.  The  drawa-a| 
Jimbs  indicate  pain  in  the  abdomen ;  the  extended,  great  debility 
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TVetf/fii^n/.— Supposing  scarlatina  is  apprehended,  the  administration  of  an  emetic  it$ 
sflen  of  essential  service :  ipecacuanha  should  be  given  when  the  child  is  under  four 
years  of  age ;  when  above  four  years  old,  either  ipecacuanha  powder,  or  a  preparation 
of  antimony,  commoidy  caUed  tartar-emetic,  may  be  used.  The  mbde  of  giving  this  is  the 
following :  one  grain,  weighed  very  carefully,  is  dissolved  in  six  ounces  of  water,  and 
half  an  ounce,  or  about  a  table-spoonful,  is  given  every  half  hour ;  in  two  doses  the  child 
is  generally  sick,  and  then  the  medicine  may  be  continued  every  two  or  three  hours,  in 
the  same  doses ;  or,  what  is  perhaps  safer,  discontinued  till  the  arrival  of  the  medical 
attendant.  If  the  skin  be  very  hot  and  dry,  sponging  with  cold  and  slightly  tepid  water 
is  very  useful  and  agreeable  to  the  child ;  cold  cloths  may  be  applied  to  the  forehead  to 
lessen  the  headache,  and  inhalation  of  warm  watery  vapour,  by  holding  the  mouth  over 
a  jug  of  boiling  water,  sometimes  relieves  the  sore  throat,  if  this  be  severe.  Cool  air 
and  drinks  are  necessary,  yet  chilliness  of  the  surface  of  the  body  must  be  carefully 
avoided,  especially  towards  the  end  of  the  attack.  It  is,  however,  dming  convalescence 
more  than  at  any  other  period  that  the  well-directed  attention  of  a  parent  becomes  of 
the  greatest  value ;  too  often  with  returning  health  come  relaxing  precautions ;  the 
danger  is  supposed  to  have  passed ;  and  yet  at  this  time,  as  every  medical  man  can  cer- 
tify, there  is  more  real  peril  than  during  the  height  of  the  eruption ;  that  is  to  say,  more 
peril  than  in  common  mild  cases,  which  are  undistinguished  by  any  malignancy  of  char- 
acter, or  any  inflammation  of  intemsd  organs.  Exposure  to  cold  draughts  of  air  must  be 
catefully  shunned ;  the  skin  at  this  time  is  usually  very  susceptible  of  impressions ;  and 
by  no  means  an  unfrequent  follower  of  scarlatina  is  a  kind  of  dropsy,  appearing  chiefly 
in  a  swelled  face  and  enlarged  hands  and  legs ;  this  almost  always  arises  from  exposure 
to  cold  and  over-eating,  and,  as  after  mild  cases  little  care  is  taken,  it  is  more  common 
after  slight  than  after  severe  attacks.  The  diet,  therefore,  must  be  judiciously  regula- 
ted ;  fermented  liquids  should  not  be  given  to  children,  from  a  mistaken  notion  of  quick- 
ly restoring  strength ;  the  food  should  be  nutritious,  yet  simple  ;  country  air  is,  after  a 
time,  very  useful.  When  one  member  of  a  family  has  been  attacked,  immediate  separ- 
ation of  the  remainder  of  the  juvenile  part  of  it  gives  them  the  best  chance  of  escape. 
A  child  will  oommunicate  infection  to  another  after  the  eruption  has  disappeared,  and 
sometimes  even  after  the  throwing  off  the  skin  has  ceased.  We  shall  make  some  re- 
marks on  porifying  and  fhmigating  rooms  after  smallpox  and  scarlatina  when  we  haver 
finished  the  subject  of  measles. 

7040.  Meaales. — ^For  several  days  before  the  appearance  of  the  peculiar  eruption  of 
measles,  there  are  certain  symptoms  which  often  excite  a  suspicion  of  the  impending 
disorder.  The  child  labours  under  a  severe  cold ;  there  are  watery  discharges  from  the 
eyes  and  nose ;  accompanying  these  are  irregular  chills  and  shiverings,  with  general 
languor  and  appearance  of  ilUiess.  In  the  course  of  a  day  or  two  there  is  frequent 
sneezing,  and  a  cough  is  generally  heard  of  a  bard,  metallic,  somewhat  eroupy  charac- 
ter ;  the  eyes  are  red,  the  tongue  furred,  and  the  breathing  is  often  considerably  op- 
pressed. It  will  be  easily  observed  that  these  symptoms  differ  considerably  from  those 
attending  the  early  stages  of  scarlatina  and  smallpox :  in  the  former,  there  is  fever,  with 
sore  throat ;  in  the  latter,  there  are  the  peculiar  and  severe  pains  in  the  back,  stomach, 
and  head ;  but  in  neither  is  there  the  hoarse  cough,  the  sneezing,  and  the  discharges 
fi-om  eyes  and  nose  which  prevail  in  measles.  On  the  fourth  day,  usually,  after  the 
commencement  of  the  attack,  when  the  symptoms  above  detailed  are  at  their  height,  the 
rash  appears.  It  is  first  visible  around  the  bead,  behind  the  ears,  and  about  the  tem- 
ples ;  it  then  appears  on  the  rest  of  the  face,  then  on  the  throat  and  neck ;  on  the  rest 
of  the  body  a  few  spots,  like  flea  bites,  may  often  at  this  time  be  noticed ;  but  the  erup- 
tion has  not  reached  the  hands  and  feet  until  two  days  after  its  appearance  on  the  face. 
The  colour  is  less  bright  than  that  of  the  eruption  in  scarlatina ;  the  rash,  also,  is  not  so 
universally  diffused,  is  miore  patchy,  and  the  patches  wiU  frequently  be  observed  to  have 
a  crescentic  or  somewhat  semicircular  shape.  On  the  day  after  its  appearance  on  the 
hands  and  feet,  the  rash  on  the  face  begins  to  fade  away ;  there  is  itching  and  scurfi- 
ness  of  the  skin :  at  this  time  the  eyelids  are  often  swollen,  but  this  soon  abates,  and  the 
watery  secretion  from  the  eyes  ceases. 

The  chief  danger  in  measles  arises  from  the  occurrence  of  inflammation  of  certain 
parts  of  the  lungs,  and  this  is  more  frequent  at  the  decline  of  the  eruption ;  therefore, 
all  throughout,  but  more  especially  at  this  time^  any  increase  in  the  cough,  shortness  of 
breath,  or  symptoms  of  fever  most  be  carefully  looked  out  for,  and  their  occurrence  re- 
ported without  fail  to  the  medical  attendant.  At  the  close  of  measles  a  diarrhoea  is  ex- 
tremely common. 

7041.  In  the  treatment  very  little  can  be  done  by  the  parent.  Many  writers  advise  an 
emetic,  as  in  scarlatina ;  and  If  the  child  complain  of  sickness,  it  may  be  given.  The 
cold  sponging  the  body,  so  agreeable  and  eflScacioos  in  scarlatina,  is  not  allowable  io 
measles  without  medical  advice.  An  aperient  of  castor  oil  or  rhubarb  may  be  given, 
with  one  or  two  grains  of  calomel,  accordins  to  the  age  of  the  child.  The  apartmen» 
must  be  kept  cool,  but  free  from  currents  of  air,  and  cooling  drinks  may  be  aflowed  in 
abundance. 
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7043.  Fkmigaiion  tf  Bed^tcom*  ^fter  the  foregoing  J)umm«. — ^We  refer  to  the  article  qb 
•*  FnmJgatioa*'  for  the  detail  of  this  subject.  We  may  mentioa  that  daring  the  oeone 
3f  the  fever  pare  air  aboold  be  freely  admitted ;  and  in  bad  cases  it  is  oAen  e^iedieBt 
JO  sprinkle  a  little  solution  of  chloride  of  lime,  or  "  bleaching  hquid/'  as  it  is  oflea  caBed, 
apon  the  floor  and  in  the  utensils.  After  recovery,  rooms  are  fumigated  in  varioa 
ways ;  some  put  a  certain  quantity  of  nitre  in  a  hot  aaucer,  and  pour  over  it  an  efaal 
weight  of  oil  of  vitriol  (sulphuric  acid).  A  more  powerful  means  is  the  extricttioB  of 
chlorine ;  this  is  done  by  placing  in  a  vessel,  heated  to  a  considerable  degree,  equal 
weights  of  common  salt  and  of  the  black  or  binoxyde  of  manganese,  and  poarii^  over 
them  some  sulphuric  acid ;  all  metallic  furniture  should  be  removed  from,  the  leotn,  else 
it  will  be  rust^.  Nevertheless,  often,  after  every  means  have  been  taken,  the  ialee- 
tion  of  scarlatina  will  adhere  to  a  room  for  several  months,  even  for  a  year ;  therelore^ 
if  possible,  the  room  should  be  used  by  some  one  who  has  previooaly  had  an  attack ;  as, 
on  the  whole,  one  attack  certainly  exerts  a  protective  influence  against  a  reeoneace. 

7043.  Hooping'ccugh. — ^Many  children  escape  hooping-cough,  whereas  lew  pnsoas 
pass  through  life  without  having  laboured  under  scarlatina  and  measles.  In  the  picsNit 
disease  the  child  for  some  d^ys  seems  to  be  eflhcted  with  severe  oougfa  and  eoli;  by 
degrees  the  cough  takes  on  the  hooping  character ;  there  is  a  series  of  little 
which  exhausts  the  breath,  and  consequently  the  succeeding  inspiration  is  a  long 
and,  on  account  of  certain  structures  being  in  a  state  of  spasmodic  contraction,  a 
har  sound  is  produoed ;  that  is,  hoofing.  During  the  coughing  the  child's  feee 
very  red ;  it  seems  struggling  for  breath,  and  as  if  it  would  be  safTocated ;  bnt  in  a  mo- 
ment or  two  after  the  hoop  is  out,  it  is  often  running  aboat  as  if  nothing  were  the  mat- 
ter with  it.  The  contents  of  the  stomach  are  often  dischaiged  daring  the  ooagh.  Al- 
though hooping-cough  is  not  a  dangerous  disease,  it  may  become  so  at  any  time ;  is 
every  case  there  is  more  or  less  inflammation  of  certain  parts  in  the  diest.  This  may 
become  aggravated,  or  the  head  may  be  afl^ted,  and  inflananation  of  the  brain  resoft ; 
or  in  young  chiklren  convulsions  may  occur,  and  be  very  troublesome  and  alamii«g: 
therefore,  early  medical  aid  is  always  necessary.  We  shall  not  describe  the  treatment, 
as  we  are  of  opinion  that  medical  men  alone  are  competent  to  anderatand  this  disease, 
and  to  treat  the  different  stages  of  it  with  advantage.  In  oonvulsions  the  waim  bath 
should  be  used.  During  convalescence,  also,  a  change  of  air  is  aignally  asefel,  oflea 
removing  immediately  the  remnants  of  the  cough,  and  prodncing  a  most  beneficial  infln 
ence  on  the  general  health. 


CHAPTER  III. 

C1BCW9TA1ICE8  PAVOtntABLS  TO  THB  PRBSBBVATIOir  OP  OEICBBAL  HBAITB  IB  TUB  PAVILI 

SbCT.  I. — ^DIET. 

7044.  At  a  general  ruU,  the  diet  may  have  some  variety ;  it  most  not  be  confined  to 
one  or  two  articles ;  there  should  be  a  mixture  of  animal  and  vegetable  food.  With  re- 
gard to  kind  and  quality,  appetite  and  taste  point  out  the  best  course ;  but  then  ^tpetite 
and  taste  must  not  be  perverted  by  condiments  and  spices. 

7046.  The  kowr  of  made  ehould  he  regular,  and  the  meals  themselves  shoald  not  be  more 
distant  from  each  other  than  four  or  five  hours ;  after  a  meal  no  exercise  shoald  be  taken 
for  at  least  half  an  hour  or  an  hour ;  for  if  strong  exercise  be  taken  after  a  meal,  the 
blood  which  would  have  been  sent  to  the  stomach,  and  from  which  the  sdvent  ihiid,  the 
gastric  juice,  as  it  is  called,  would  have  been  formed,  is  forced  by  the  muscular  contiao- 
tion  into  other  parts  of  the  body ;  the  food  remains  nodigested,  causing  a  load  and  wei||ht 
to  be  felt  at  the  pit  of  the  stomach,  and  in  a  few  hours  often  producing  headacibe,  a  sour 
taste  is  felt  in  the  month,  and  sometimes  sickness.  In  such  a  ease,  if  the  sickness  con- 
tinue, an  emetic  of  ipecacuanha  (fifteen  grains  of  the  powder)  is  the  best  thing,  and  this 
should  be  followed  ap  in  a  few  hours  afterward  with  an  aperient  mixture ;  but  a  sboit 
abstinence  is  preferable. 

7046.  With  regard  to  the  taking  of  liquids,  cold  water,  the  beverage  provided  fay  nalare, 
is  the  best  that  can  be  taken ;  those  who  can  be  satisfied  with  this  ought  certainly  to  be 
thankful  for  it  Many  persons  accustom  themselves,  however,  to  take  one  or  two  glasssi 
of  wine  eveiy  day,  and,  in  some  instances,  such  a  practice  seems  beneficial ;  bat  if  ibe 
quantity  exceed  this,  the  evils  which  the  habit  brings  with  it,  in  the  long  run,  are  not 
inconsiderable :  the  stomach  appears  to  lose  its  power  of  secreting  gastric  jaice  withoot 
the  ordinary  stimulus ;  a  degree  of  inflamraatoTy  dyspepsia  is  produced,  and  li^  as  is  ofta 
the  case,  the  individual  increases  the  quantity  of  wine  in  order  to  get  rid  of  the  unpleas- 
ant sensations  which  torment  him,  he  increases,  at  least  in  an  equal  ratio,  his  digeatire 
disorders.  Such  a  state  seldom  remains  long  uncomplicated;  various  graTelly  aad 
other  disorders  occur,  and  render  life  miserable. 

7047.  All  ike  evils  which  wine  produces  are  caused  in  a  stiU  greater  degru  ly  spiriis ;  iks 
!^^  Pernicious  spirit  is  English  gin,  and  one  etonot  be  too  thanUlKI  fbr  aaj  agne| 
wnich  seems  to  diminish  in  any  otegree,  however  slight,  the  eonsumption  of  sfiiitt 
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those  who  decry  temperanee  societies  should  remember  that,  though  total  abstinence 
may  not  be  needed  in  the  middle  classes,  among  the  lower  it  is  the  only  thing  which  is 
likely  to  reform  them,  for  it  is  well  known  among  medical  men  that  the  chance  of  curing 
a  disposition  to  drink  is  much  greater  when  the  individual  restricts  himself  to  water 
alone  than  when  he  allows  himself  in  a  degree  the  use  of  fermented  or  spirituous  liquors. 

With  regard  to  ale  and  norter,  the  same  ohjectiona.apply  to  these  as  to  wine,  though 
certainly  with  much  less  force ;  porter  is  often  adulterated  with  compounds  which  make 
it  heady ;  and  ale,  on  the  other  hand,  contains  a  large  quantity  of  sugar  and  mucilage, 
which  are  digested  with  difficulty,  and  often  produce  acidity  and  heartburn. 

[The  preservation  of  general  health  in  the  family  beuig  the  object  of  this  chapter,  the 
foregoing  observations  upon  drinks  are  behind  the  times,  and,  besides,  in  some  re- 
spects erroneous.  That  **  one  or  two  glasses  of  wine  every  day  seems  beneficial,"  and 
that  the  mischiefs  of  wine  drinking  are  only  **  when  the  quantity  exceeds  this,"  is  a 
dangerous  doctrine.  Men  in  health,  it  is  proved  by  the  experience  of  millions,  are  never 
benefited,  bat  always  injured,  by  the  habitual  use  of  wine,  even  in  the  quantity  here 
prescribed.  Nor  is  it  found  in  practice  that  **  one  or  two  glasses  of  wine  every  day" 
will  long  be  indulged  without  an  uncontrollable  inclination  for  more,  and  habitual  vnne 
drinking  becomes  intemperate  drinking  by  a  kind  of  physical  necessity. 

So,  also,  the  use  of  spirits  as  a  bererage  is  here  commended  to  men  in  health,  by  the 
admission  that  « total  abstinence  may  not  be  needed  in  the  middle  classes,"  and  less 
needful,  of  course,  in  the  higher  classes^  while  '*  among  the  lower  it  is  the  only  thing  that 
will  reform  them."'  This  is  most  pernicioos  doctrine,  besides  being  unpluloeophical  and 
absurd.  In  America,  **  medical  men"  reason  upon  physical  agents  and  their  e^cts  upon 
the  aninoal  economy,  irrespective  of  *^  classes,"  only  recognising  cause  and  effect,  as 
exemplified  in  imrariable  sequence.  We  do  not  admit  in  this  country  that  English  gin, 
or  any  other  form  of  alcoh^ic  spirit,  can  be  taken  into  the  stomach  habitually  with  im- 
punity, either  among  the  "  middle  classes"  or  the  higher,  any  more  than  the  lower  classes, 
and  hence  total  abstinence  is  recommended  from  such  drinks  to  all  dasses,  as  the  best 
preservative  of  health. 

Nor  is  it  less  exceptionable  to  represent  the  objections  to  the  habitual  use  of  ale  and 
porter  as  applying  with  less  force  than  to  wine,  for,  apart  frem  the  ''  compounds"  used 
to  make  these  Uquors  heady,  their  alcohol  is  the  worst  compound  they  contain,  and  is 
never  necessary  to  men  in  health.] 

SkcT.  II. — ^BSXARKS  OR  tHI   PBACtlCX   OP  81I0KIN0. 

7048.  It  is  difficult  to  conceive  on  what  grounds  this  practice  can  be  defended ;  it  pro- 
duces indolence  rather  than  excitement  of  the  mind ;  it  blunts  the  appetite,  and,  in  some 
cases,  it  brings  on  an  obstinate  form  of  indigestion. 

Tobacco  contains  a  large  quantity  of  volatile  oil,  which  has  a  powerful  sedative  influ- 
ence, often  evidenced  in  the  giddiness,  sickness,  and  depression  which  follow  the  first 
attempts  to  sonoke ;  after  a  time  the  system  seems  to  accommodate  itself,  and  to  sofTer 
little  or  not  at  all  from  this  agent,  but  it  would  be  against  all  reason  to  suppose  that  its 
effect  ceases  because  less  perceptible ;  on  the  contrary,  the  pale,  bloated  lace,  the  indi- 
gestion, and  loss  of  appetite,  and  the  heaviness  of  mind  soon  point  out  that  the  habit  is 
exerting  a  pernicious  effect.  It  is  true  that  some  persons  are  able  to  smoke  all  day,  and 
preserve  their  usual  health ;  but  this  is  tio  more  an  argument  fot  smoking  than  the  health 
and  great  age  of  a  man  who  has  taken  his  bottle  of  wine  every  day  is  an  argument  for 
drinking. 

7049.  Smoking  with  a  jripCf  moreover,  causes  sometimes  a  disease  of  the  lower  lip, 
which  may  become  cancerous ;  at  least  this  In  not  uncommon  among  the  lower  class  ol 
smokers  in  this  country,  who  use  the  same  pipe  for  a  long  time  together. 

7060.  Taking  tnujf  and  chewing  tobacco  are  also  objectionable  practices ;  the  former 
blunts  the  sensibility  of  the  lining  membrane  of  the  nose,  destroys  its  susceptibility  for 
odours,  and  thickens  it  often  to  such  a  degree  that  the  person  cannot  breathe  through 
the  nose ;  besides,  some  of  the  snuffusually  passes  down  into  the  stomach,  and  produces 
there  the  same  effects  as  smoking. 

Snuff'taldng  excites  the  mental  faculties  more  than  smoking  does ;  at  the  same  time, 
it  is  a  still  less  cleanly  habit. 

7051.  Chewing  tobacco  is  a  common  practice,  chiefly  with  seamen  and  travellers ;  it 
lessens  the  appetite  very  considerably,  and  is  employed  for  this  purpose  by  travellers, 
and  others  who  have  to  endure  long  abstinence  of  food  ;  its  bad  effects  are.  if  anything, 
more  strongly  marked  than  those  of  smoking  and  snuffing. 

Scot.  III. — clothinq. 

7052.  This  is  a  subject  so  well  understood,  that  our  remarks  upon  it  will  be  very  brief. 
In  weak  and  scrofuloas  people,  good  clothing  is  one  of  the  most  efficient  protectives 
against  the  ooosequeaces  which  exposure  to  cdd  brings  with  it  to  these  persons.  In 
cold  and  damp  weather  theyshould  always  wear  flannel  next  to  the  skin,  not  merely  orer 
the  chest,  but  all  over  the  bedy  fren  the  neck  to  the  feet ;  in  summer,  linen  may  be 
substituted  for  the  flannel.    (See  Book  XVII.,  "  On  the  Tarioua  Fabrics  for  Clothing.'^ 
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7063.  One  of  the  wont  habits  of  elothing  in  the  present  day  is  the  immoderate  tigtit- 
ness  with  ^hich  some  articles  of  dress  are  worn ;  tight  craTats,  when  they  were  ia 
fashion,  not  iofreqnentiy  produced  apoplexy ;  tight  garters  often  cause  enlargement  oi 
the  yems  of  the  leg  and  foot  ("  Varicose  Veins"),  by  stopping  the  proper  flow  of  the 
blood  ;  tight  stays,  again,  prevent  dae  respiration,  by  hindering  the  movement  of  the  ribs, 
and  by  pressing  the  lower  ribs  inward  they  distort  the  figure,  and  sometimes  displace 
the  organs  in  the  abdomen.  Supposing  the  arms  to  be  separated  from  the  body,  the 
shape  of  the  chest  is  a  cone  with  a  base  or  larger  part  below ;  but  when  tight  stays  have 
been  worn  for  some  years^  it  is  not  uncommon  to  find  the  chest  small  as  usual  at  the 
top,  then  enlarging,  and  then  again  narrowing  considerably,  and  giving  a  contracted  and 
small,  and  what  is  by  some  considered  an  elegant,  waist  to  the  individual ;  bat  to  those 
who  know  the  true  formation  of  the  human  body,  a  rery  narrow  waist  is  not  only  inel 
egant,  but  is  as  displeasing  as  any  other  deformity  of  the  person. 

For  information  respecting  the  variotu  articles  used  for  clothing ,  see  Book  XVII 

Sect.  IV. — pebsonal  clkanliness. 

7064.  The  skin  pours  out  continually  a  quantity  of  watery  rapour,  with  a  httle  saline 
and  gaseous  matter ;  this  secretion^  as  it  is  called,  is  generally  in  so  small  a  quantity, 
and  so  gradually  formed,  as  to  be  imperceptible,  and  then  it  is  known  by  the  name  ol 
'*  intensibU  verspiralion."  At  certain  times,  however,  from  the  efi^t  of  ezereise,  o( 
clothing,  of  heat  applied  in  any  way,  or  of  particular  medicines,  this  insensible  perspira- 
tion is  increased  so  much  as  to  form  drops  of  fluid  obvious  to  the  eye,  and  then  the  se- 
cretion is  designated  by  the  term  *'  sensible  perspiration"  The  quantity  of  water  got  rid 
of  in  twenty-four  hours  by  insensible  and  sensible  perspiration  is  reiy  great,  perhaps  oa 
the  average  as  much  as  a  pint  and  a  half  in  round  numbers.  It  is  obvions  at  once  how 
necessary  it  is  to  keep  in  a  proper  state  the  organ  from  which  this  Tast  quantity  of  fluid 
is  constantly  draining ;  if,  in  regard  to  cleanliness  it  be  ne^ected,  it  becomes  dry  and 
harsh,  and  unfit  for  its  functions ;  some  other  organ  must  then  supply  its  place ;  bat  this 
other  organ  may  have  too  much  to  do,  thus  working  for  both,  and  may  become  diseased ;  in 
fact,  neglect  of  cleanliness  of  the  skin  is  a  most  fertile  source  of  disease,  both  of  the  ^dn 
itself  and  other  parts.  Cleanliness  in  our  habitations  is  as  necessary  to  health  as  per- 
sonal cleanliness ;  all  exhalations  from  decomposing  animal  and  yegetable  subotancea 
produce  themselves  certain  complaints,  and  also  increase  the  violence  of  other  dia«aes 
in  a  very  great  degree.  But  this  subject  has  lately  attracted  so  much  of  the  pnblic  at- 
tention that  it  is  needless  to  enlarge  upon  it.    On  this  subject,  see  fanner  in  Book  XIX. 

Sect.  V. — bathino. 

SuBSECT.  I. — General  Observatioris. 

7056.  In  every  age,  and  almost  in  every  coimtry,  even  among  unciviJ^xed  nations,  ihe 
value  of  bathing  appears  to  have  been  acknowledged.  The  perfection  andlnxury  oi 
baths  among  the  enlightened  nations  of  antiquity  excite  our  admiraUon,  and  in  many 
parts  of  the  world  public  baths  still  form  remarkable  features.  Bathing  may  be  consider- 
ed in  a  twofold  point  of  view :  as  hygiene,  or  as  a  means  of  preserving  hesdth,  by  keep- 
ing the  skin  in  a  state  fit  for  performing  its  functions ;  and  as  a  therapeutic  agent  ol 
great  power,  or  for  the  cure  of  diseases.  In  a  general  sense,  it  means  the  immersioa 
of  the  body  in  a  fluid  difiTerent  in  kind  or  temperature  from  the  common  air.  Water  is 
the  ordinary  medium  employed  for  baths,  but  vapour  and  heated  air  are  likewise  in  use 
for  the  purpose. 

7056.  There  had  long  existed  in  this  country  a  prejudice  against  bathing,  or  at  least 
a  degree  of  apathy  rather  surprising,  indicated  by  the  almost  entire  neglect  of  providing 
means  for  public  bathing.  Bathing  was  in  the  last -century  considered  rather  as  a  pas- 
time and  luxury  than  with  a  view  to  the  improvement  of  health ;  but  at  present  this  is 
considerably  altered ;  medical  writers  point  out  its  value,  and  the  pubUc  is  beginning  to 
be  awakened  to  its  importance  to  all,  and  particularly  to  the  working  classes.  Still  we 
are  far  behind  in  those  conveniences  which  are  essential  to  its  general  practice ;  and 
the  expense'  and  trouble  attending  bathing  prevents  its  being  so  much  employed  as  it 
might  be.  In  France,  adTantages  are  placed  within  the  reach  of  the  poor  to  whii^  the 
rich  alone  can  aspire  in  other  countries.  The  number  of  gratuitous  baths  which  are 
given  at  the  hospitals  of  St.  Louis  and  La  Charite  is  truly  prodigious ;  in  1823  it  anoonnt- 
ed  to  127,752  for  the  out-patients  only  of  the  hospital  of  St.  Louis.  In  Parts  the  habit 
of  bathing  is  so  general  that  the  public  baths  are  extremely  numerous  and  cheap.  We 
are  only  beginning  to  imitate  what  has  been  long  established  in  that  way  in  other  coa&> 
tries.  Bathing  machines  at  the  seaside,  which  are  but  of  late  origin,  have  dimintdxed 
the  difficulty  at  the  Tahous  watering-plaeea ;  but  the  use  of  baths  is  not  yet  of  sofficienl' 
ly  easy  accomplishment  except  to  the  wealthy,  who  can  have  them  in  their  own  houses 

The  great  use  of  bathing  must  be  obTious  when  we  consider  that  the  skin  is  not  to  be 
regarded  as  a  mere  coTering  of  the  body,  but  as  an  organ,  the  healthy  condition  of  whieb 
ITnH  r  ^^  ™Port»nce  to  the  well-being  of  the  whole  frame,  but  especially  of  the  stomach 
ann  uning  membrane  of  the  lungs,  with  which,  as  mucous  membranes,  it  has  the  dP- 
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aest  Bympathy.  Taking  the  lowest  estimate  by  LaYoisier,  the  skia  appears  to  be  eo- 
dowed  with  the  power  of  removiag  from  the  system,  in  the  space  of  twenty-four  hoonb 
twenty  ounces  of  waste.  The  retention  of  this,  from  neglect  of  changing  the  clothes 
or  other  causes,  is  productive  of  much  injury  to  the  system. 

7057.  TKe  most  important  circumstanu  respecting  baths  of  every  kind  is  their  temperature . 
various  subdivisions  of  baths,  according  to  their  temperature,  have  been  adopted  by 
medical  writers ;  but  it  must  be  obvious  that  'every  classification  of  this  kind  must  be 
in  some  degree  arbitrary,  it  being  impossible  to  limit  the  degrees  of  warmth  in  each  with 
perfect  accuracy ;  still  it  is  convenient  to  have  distinct  expressions  for  baths  of  differ- 
ent degrees  of  heat.  The  simplest  division  is  into  eoU  and  hot  baths ;  the  former  com 
prehends  all  those  which  communicate  the  sensation  of  cold,  the  latter  all  which  oc- 
casion the  feeling  of  warmth :  all  baths  below  88^  of  temperature  may  be  denominated 
cold ;  all  above,  warm.  Medical  practitioners  subdivide  them  still  farther  into,  1,  the 
cold  bath,  from  33 ""  to  60°  ;  2,  the  cool  bath,  from  60°  to  75°  ;  3,  the  temperate  bath, 
from  75°  to  85°  ;  4,  the  t^pid  bath,  from  85°  to  92° ;  5,  the  warm  bath,  from  92°  to  98° ; 
6,  the  hot  bath,  from  98°  to  112°. 

StTBSKCT.  2.— CoW  Bath. 

7058.  The  temperature  of  the  human  frame  in  a  state  of  health  continues  nearly  the  same 
m  whatever  circumstances  it  is  placed.  This  in  an  adult  is  generally  from  97°  to  98^. 
In  some  cases  of  disease  the  temperature  is  above  this  stan&rd,  even  as  high  as  106<', 
while  in  others  it  sinks  far  below  this  standard.  The  functions  by  which  the  body  is 
enabled  to  preserve  this  uniformity  of  temperature  are  intimately  connected  with  the 
nervous  system  and  the  respiratory  organs  by  which  heat  is  developed.  The  skin  per- 
forms the  function  of  regulating  it,  especially  in  reducing  it  when  too  high.  When  the 
body  is  placed  in  a  medium  or  lower  temperature  than  itself,  the  heat  is  abstracted  more 
or  less  rapidly  from  the  surface,  which  would  have  the  effect  of  chilling  it  were  not 
this  counteracted  by  the  internal  development  of  heat.  When  surrounded  by  an  adri- 
form  medium  much  higher  than  itself,  the  exhalations  from  the  surface  both  of  the  skin 
and  lungs  are  greatly  augmented ;  that  from  the  former  being  thrown  off  in  the  form  of 
perspiration,  that  of  the  latter  in  the  form  of  vapour ;  the  evaporation  attending  these 
processes  occasions  a  reduction  of  temperature.  The  cold  hath  includes  immersion  in 
cold  water,  or  that  of  a  temperature  from  33°  to  65°,  whether  in  the  open  sea,  riveta, 
ponds,  <Slc.,  ^x  in  large  or  small  baths  under  a  roof. 

7059.  //  is  proper  first  to  consider  the  usual  effect  of  a  cold  bath  on  a  person  in  good  health, 
who  uses  it  only  as  a  measure  of  hygiene.  On  immersion,  there  is  first  felt  a  general 
sensation  of  cold,  proportioned  to  the  lowness  of  the  temperature  of  the  water,  and  it 
tlie  immersion  be  sudden,  a  peculiar  impression  on  the  nervous  system  is  felt,  forming  a 
shock  to  the  whole  system,  which  is  one  of  the  most  important  circumstances  belong- 
ing to  the  use  of  the  cold  bath ;  the  skin  shrinks,  becomes  cooler  and  paler,  and  the  res* 
piration  is  more  hurried  than  before ;  but  this  is  almost  immediately  succeeded  by  an 
equally  universal  sensation  of  warmth,  which  increases  rapidly  to  a  certain  point,  so  aa 
to  cause  the  surrounding  water,  though  actually  cold,  to  feel  comfortable ;  and  this  feel- 
ing is  sooner  produced,  and  continues  longer,  in  proportion  as  the  person  is  in  full  health 
and  naturally  possesses  a  vigorous  circulation.  By  degrees,  however,  if  the  body  con- 
tinues immersed,  it  becomes  chilled ;  violent  shivering  comes  on,  the  extremities  be* 
come  numb  and  pale ;  sometimes  sickness  takes  place,  and  at  last  the  animal  powers 
are  exhausted  by  cold  and  fatigue.  In  this  process,  the  most  remarkable  effects  are 
those  which  occur  first,  and  are  directly  consequent  to  the  shock  of  immersion ;  and  it 
is  only  when  it  occurs  that  the  cold  bathing  should  be  suffered  to  proceed. 

7060.  The  sensations  of  returning  warmth  which  take  place  directly  after  the  cold  of 
the  first  immersion  constitute  what  is  called  the  reaction  of  the  system.  Medical  writers 
explain  this  reaction  by  stating  that  the  almost  instantaneous  result  of  the  shock  is  the 
excitement  of  the  nervous  system  to  increased  activity,  in  virtue,  no  doubt,  of  that  gen- 
eral principle  of  self-conservation  bestowed  in  a  greater  or  less  degree  on  all  living,  or- 
ganized beings.  The  fluids  are  repelled  from  the  surface  to  the  internal  organs,  which 
are  thus  stimulated  and  roused  to  action  ;  in  consequence  of  which  the  blood  is  propel- 
led through  the  whole  capillary  system,  more  particularly  of  the  suiface,  carrying  with  it 
life  and  renovated  energy. 

If  the  bath  is  Icfl  before  the  second  attack  of  shivering,  or  before  this  has  continued 
too  long,  the  bather  generally  experiences,  on  dressing,  a  renewal  of  the  reaction  which 
had  followed  the  8lK>ck  of  immersion ;  and  this  having  now  nothing  to  counteract  it, 
becomes  more  vivid  and  permanent :  the  pulse  becomes  fuller  and  stronger  than  before 
immersion ;  the  skin  recovers  the  plumpness  it  had  lost ;  all  sense  of  oppression  and 
iangour  vanishes,  and  is  succeeded  by  a  feeling  of  buoyancy,  and  an  agreeable  con- 
sciousness of  increased  animal  power.  No  second  glow  ever  succeeds  the  second 
chill  above  mentioned,  but  the  debility  increases  with  the  length  of  the  immersion. 

?06I.  The  whole  effect  may  be  distinguished  into,  1,  the  shock,  the  effect  of  which  is 
stimulating ;  2,  the  cooling  effect ;  3,  the  counteracting  or  astringent  effect ;  and  4,  the 
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reaction.    Cold  bathing  may  be  applied  so  aa  to  ensure  one  or  other  of  theae  actioaa 
over  any  of  the  reet,  according  to  cireumatanees,  when  all  are  not  desired. 

7063.  Tk€  cold  bath,  teken  used  hy  persons  in  keaUh^  increases  the  tone  of  the  habit, 
strengthens  the  digestive  organs,  and  by  dinunishing  the  sensfliihty  of  the  whole  aysteni, 
and  particularly  of  the  skin,  renders  the  body  less  susceptible  of  atmospheric  impres- 
sions from  ooM,  wet,  and  sudden  changes  of  temperature — ^thos  contributing  to  the  pro- 
duction of  what  is  termed  a  robust  or  athletic  constitution ;  hence  the  benefictal  eflecta 
of  using  the  cold  bath  daily,  and  that  early  in  the  morning  when  just  out  of  bed,  have 
been  experienced  by  persons  engaged  in  such  service  as  the  ordnance  survey,  where 
they  have  to  ascend  high  lands,  and  are  thus  exposed  to  a  frequent  change  of  ciimate. 

7063.  Where  the  shock,  as  a  stimulus  to  the  nervous  system  in  cases  of  debib'tj,  is  the 
principle  desired,  the  water  should  be  very  cold,  and  the  time  of  remaining  in  the  bath 
should  be  only  momentary ;  and  after  the  first  plunge  the  bather  should  leave  the  bath, 
and  be  wiped  dry  with  towels  in  order  to  bring  on  the  reaction.  The  water  may  be  even 
dashed  on,  in  the  manner  called  the  douche,  which  see. 

When  the  object  is  to  obtain  the  refrigeratory  action  of  the  bath  with  as  little  as  pos- 
sible of  the  nervous  shock  or  vascular  reaction,  as  in  the  case  of  febrile  diseases  and 
local  inflammation,  the  water  should  not  be  applied,  at  first,  at  a  low  temperature,  nor 
suddenly ;  it  should  be  only  cool,  and  applied  with  a  sponge,  repeating  the  amplication  till 
the  desired  effect  is  produced. 

7064.  It  is  ckiejly  in  chronic  diseases  that  the  cold  bath  is  employed  for  a  length  of  time ; 
and  it  is  then  principally  the  secondary  effect,  the  glow  or  reaction,  which  is  desired. 
The  rales  to  be  observed  in  order  to  obtain  this  effect  are  founded  upon  the  strength, 
which  is  generally  inferred  from  the  age  of  the  individual  The  degree  of  reaction  is, 
for  the  most  part,  dependant  upon  the  coldness  of  the  water,  and  the  length  of  time  the 
person  remains  in  the  bath.  Very  cold  water,  in  which  the  person  remains  but  a  short 
time,  will,  in  general,  produce  a  greater  degree  of  reaction  than  a  more  moderate  tem- 
perature in  which  he  remains  longer.  But  here  much  depends  upon  the  general  power 
of  the  individual,  the  state  of  his  system,  especially  of  the  skin  at  the  moment  of  im- 
mersion, and  the  nature  of  the  bath  according  as  it  is  fresh  or  salt  water,  and  also  tbr 
season  of  the  year. 

7066.  The  effects  of  the  cold  bath  have  been  described  very  differently  by  physicians ;  some 
have  considered  it  as  a  stimulant,  others  as  sedative  or  tonic,  or  even  debilitating ;  but 
the  truth  is,  that  its  operation  varies  according  to  circumstances,  namely,  the  n^e  of 
using  it,  and  the  condition  of  the  patient.  It  may  be  debilitating  in  a  case  where  the 
strength  of  the  patient  is  exhausted,  yet  tonic  in  the  highest  degree  in  another  when 
properly  applied.  As  the  reaction  is  commonly  proportioned  to  the  rigour  of  the  circa- 
lation,  particularly  that  on  the  surface,  and  to  its  warmth,  it  should  be  a  rale,  that  per* 
sons  with  a  feeble  circulation  and  cold  extremities  should  endeavour  to  invigorate  iho 
circulation  and  increase  their  temperature  previously  to  going  into  the  ocAdbath.  Many 
imagine  that,  when  they  are  made  a  little  warm  by  walking,  they  ought  to  wait  till  the 
body  is  quite  cool  before  they  go  into  the  water ;  but  this  idea  has  been  shown  to  be 
erroneous ;  and  Dr.  Currie  has  recommended  that  a  little  exercise  should  be  taken  pre- 
viously to  cold  bathing. 

If,  after  coming  out  of  the  cold  bath,  the  person  feels  dull  and  chilly,  or  complains  of 
headache  or  tightness  across  the  chest,  it  is  a  proof  that  it  disagrees,  and  it  should  ac- 
cordingly be  discontinued. 

7066.  With  respect  to  the  length  of  time  to  remain  in  the  cold  bath,  from  ten  to  twenty 
minutes  is  sufficient  even  for  the  strongest  constitution,  and  is  too  long  in  very  cold 
weather.  A  cold  bath  in  a  cold  place  is  far  from  being  comfortable  ;  and  after  coming 
out  of  the  bath,  the  body  should  be  dried  in  a  room  or  place  tolerably  warm,  that  the  re- 
action may  be  encouraged. 

7067.  Tfie  morning  is  generally  the  best  time  for  the  employment  of  the  cold  bath,  the 
temperature  of  which  should  bear  a  relation  to  the  time  of  year  and  the  temperature  of 
the  weather,  as  well  as  to  the  strength  of  the  person  using  it.  It  is  an  error  to  use  cold 
water  at  night ;  the  frame,  afler  the  exhaustion  of  the  day,  is  more  in  a  state  for  the 
soothing  influence  of  warm  water.  In  some  cases,  however,  it  may  be  proper  to  use 
tepid  water  in  the  morning,  and  to  avoid  the  relaxing  efi^ects  of  warm  water  in  the  even- 
ing. For-persons  of  delicate  constitution  it  is  best  to  fortify  the  habit  with  a  good  break- 
fast, which  should  be  taken  at  least  an  hour  or  two  before  bathing. 

7068.  The  reaction  is  increased  by  using  some  motion  or  exercise  when  in  the  eoid 
bath ;  swimming  is,  therefore,  advisable  when  the  bather  has  sufficient  skill  and  the  bsA 
is  aufiSciently  large  ;  but  care  should  be  taken  that  the  stay  in  the  water  should  not  be 
too  mueh  protracted.  Friction  of  the  skin  afler  the  bath  conduces  to  a  beneficial  efiect, 
by  producing  a  healthy  glow. 

7069.  The  cases  of  disease  for  tphich  cold  bathing  is  a  valuable  remedy  are^  morbidly  a 
creased  irritability  and  sensibility,  accompanied  with  general  debility.    When  there  is  a 
tendency  to  colds  and  rheumatism,  the  cold  bath  is  an  excellent  preventive ;  for  this 
purpose,  it  should  be  used  continually  throughout  the  year,  and  the  chest  should  be 
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i|Riiigeil  with  cold  water,  or  viAegar  aad  water  maybe  BubatHated  in  winter,  when  there 
are  not  facilities  for  using  the  complete  bath.  Delicate  and  feeUe  persons  of  all  ages 
require  a  higher  temperature  of  the  bath,  and  a  shorter  stay  in  it  than  others.  It  is 
proper  for  such  persons  to  begin  a  coarse  of  cold  bathing  by  the  nse  of  the  tepid  or  tem- 
perate bath,  lowering  the  temperatare  gradually ;  or  perhaps  a  glass  of  wine  or  a  cup  ol 
coffee  may  bo  taken  before  entering  the  cold  bath.  It  is  a  good  rule  to  wet  the  head 
previous  to  taking  the  plaage. 

The  cold  bath  is  improper  in  chronic  inflammation  of  the  mucous  membranes  of  the 
ironcbl  and  intestinal  canal,  except  when  these  are  very  slight ;  but  it  is  beneficial  in 
certain  cases  of  chronic  catarrh,  attended  with  little  or  no  inflammation  of  the  bronchial 
membranes,  particularly  in  the  dry  catarrh,  and  in  those  forms  which  seem  to  depend 
rather  on  a  relaxed  than  an  irritated  state  of  the  bronchial  membrane.  In  no  disease 
is  the  cold  bath  more  beneficial  than  in  the  intervals  of  asthtea,  when  the  system  is  in 
other  respects  proper  for  the  remedy ;  its  principal  action  in  this  case  is,  no  doubt,  as 
a  preventive  of  catarrh  or  cold,  which  is  by  far 'the  most  frequent  exciting  cause  of 
the  disease. 

Neither  is  this  remedy  suited  to  those  who  have  a  tendency  to  consumption,  nor  to 
such  as  are  constitutionally  liable  to  bowel  complaints.  Before  attempting  eold  bathing, 
careful  investigation  of  the  state  of  the  nuicous  membranes  of  the  chest  and  intestinal 
ranai  should  be  made,  as  it  will  certainly  prove  hurtful  where  chronic  inflammation  of 
these  organs  exists. 

7070.  The  size  of  the  hath  is  Qi' aoroe  consequence.  It  is  observed  that  bathing  in  the 
oppn  air  is  of  a  more  tonic  or  bracing  character  than  bathing  in  a  confined  apartment, 
(n  the  domestic  bath  the  patient  can  seldom  have  the  advantage  of  a  complete  and  sad- 
den immersion,  and  exercise  while  in  the  bath  is  almost  totally  precluded.  It  would  be 
desirable  that  a  room  for  bathing  should  be  constructed  in  every  house ;  and  though 
this  is  scarcely  possible  in  the  present  condition  of  society,  yet  a  bath  should  be  eonsid- 
ered  as  indispensable  in  every  mansion  of  considerable  size.  It  m^  be  lined  with  mar- 
ble slabs  set  in  Roman  cement,  which  is  the  most  elegant  and  cleanest ;  it  may  also  be 
constructed  of  brick  coated  with  cement,  or  with  tin  plate  painted.  The  bath  should 
have  a  supply  of  cold  and  hot  water  by  pipes  and  cocks,  together  with  a  pipe  for  empty- 
ing the  batii,  steps  for  descending,  dec.  Baths  of  this  kind  have  been  frequently  con- 
structed of  great  elegance ;  but  what  is  most  wanted  is  a  convenient  bath  of  small 
expense,  so  as  to  be  within  the  acquisition  of  persons  in  moderate  circumstances,  and 
such  baths  are  most  conveniently  placed  in  the  bed  or  dressing  room.  In  some  of  the 
London  club  houses  and  hotels,  by  means  of  the  back  boiler  of  the  kitchen  range,  hot 
water  is  made  to  ascend  to  the  baths  in  an  upper  story  without  any  mechanical  means 
being  employed ;  but  this  requires  that  the  water  in  the  boiler  should  always  be  kept 
boihng.  In  many  houses  in  the  west  end  of  London  the  water  rises  to  the  bed-cham- 
ber floors  by  the  high-service  pipes  of  the  water  companies.  Water  may  likewise  be 
raised  to  the  upper  part  of  a  house  by  a  well-constructed  force-pump ;  and  it  would  not 
be  diflicnlt  to  heat  it  in  the  bed-room  floor.  Althoagh  it  would  not  require  any  great  ex- 
ercise of  ingenuity  to  contrive  baths  in  the  bed-chamber  stories,  yet  scarcely  any  houses 
of  an  ordinary  class  are  furnished  with  so  valuable  an  addition,  the  chief  difllcolty  being 
the  regular  supply  of  water.  It  would  be  exceeding  our  limits  were  we  to  say  anything 
on  the  subject  of  public  baths  farther  than  to  point  out  their  great  utility,  and  to  express 
a  hope  that  the  increased  attention  to  the  means  of  preserving  health,  which  must  be 
the  result  of  the  diffusion  of  knowledge,  will,  in  no  very  distant  period,  produce  all  that 
can  be  desired. 

7071.  FortahU  baihM  of  various  kinds  are  p.  gj^ 
made  apd  sold  in  ironmongers*  shops.  Fig.  ^' 
910  represents  a  full-sized  bath  of  tin  plate 
painted.  Other  portable  baths  which  may  be 
used  fof  cold  water  are  represented  in  ^. 
911,  shower  bath ;  Jig.  915,  hip  bath ;  fyr.  916, 
leg  bath ;  and  fig.  917,  foot  bath.  See  child's 
iMth  onder  **  Nursery  Furniture." 

SoBSKOT.  3. — Tewtperaie  BatK 

7079.  This  is  analogous  in  its  effects  to  the  cold  bath,  but  in  a  less  degiee.    The 
Buxton  water,  which  is  of  the  temperature  of  82°,  is  the  best  natural  example  of  this 
class  of  baths.    It  may  be  prescribed  in  cases  where  the  8lK)ck  of  the  cold  bath  would 
be  too  violent  for  the  patient ;  and  it  may  sometimes  serve  as  a  proper  preparation  for ' 
the  cold  bath. 

SuBsscT.  ^.^Ttpd  Bath, 

7073.  The  tepid  bath  is  more  important  for  the  purpose  ofcleanliness  and*  the  general 
preservation  of  health  than  as  a  remedy  in  disease,  altfioogh  in  the  latter  case  it  is  often 
v«rv  valuable.    The  range  of  tomperatare  exftends  from  85°  to  92° ;  and  it  is  sometimen 


1102  PRESERVATION  OF  HBALTB 

employed  previoas  to  the  cold  bath*  the  bather  lowering  the  degree  of  heat  gradoailf 
eadi  time  ODtil  he  arrives  at  that  of  the  cold  bath.  The  shock  of  this  bath  at  the  low- 
est temperature  is  slight  when  compared  with  that  of  the  cold  bath,  hot  on  that  aocoaat 
is  better  suited  to  certain  invalids,  while  its  highest  temperature  partakes  of  the  nBtme 
of  the  warm  bath.  For  the  mere  porposes  of  ablution,  the  occasional  use  of  the  tepid 
bath  of  about  85°  to  90°  is  tho  best,  choosing  the  particular  degree  that  is  most  agrees* 
ble.  The  best  time  is  noon.  Brisk  exercise  in  the  open  air  should  be  taken  afterwaid 
It  is  very  refreshing  after  fatigue  and  traveliing,  and  is  equally  serriceable  oecasiunaDy 
to  persons  of  sedentary  habits.  It  is  not  proper  immediately  after  a  meal,  nor  when  the 
person  is  much  excited  by  wine ;  before  using  it,  the  heat  of  OTer-excrcise  or  moeh  ex- 
citement of  mind  should  be  suffered  to  pass  off.  Water  by  itself,  warm  or  cold,  ia  but 
imperfectly  cleansing,  as  the  perspiration  cannot  be  readily  dissolved  and  earned  off*  by 
water  alone ;  hence  the  advantage  of  employing  soap  of  some  kind  when  mere  cleans- 
ing is  required. 

SoBSBCT.  6. — Douche  Balks. 

7074.  The  douche  bath  is  a  powerful  agent,  and  consists  of  a  stream  of  water,  coU  or 
warm,  directed  with  considerable  force  from  a  tube  upon  some  particnlar  part  of  the 
bodv,  and  varies  in  its  power,,  according  to  the  diameter  of  the  stream,  the  tempentnre 
of  the  water,  and  the  force  with  which  it  strikes  the  body.  The  cold  douche  is  employ- 
ed in  inflammatory  diseases,  such  as  that  of  the  brain,  and  in  mania.  The  water  e 
sometimes  made  to  fall  through  a  pipe  from  a  reservoir  placed  at  some  height ;  sni 
pouring  water  from  a  large  tea-kettle  or  other  vessel  may  be  used  as  an  inferior  kind  of 
it.  The  douche  is  mudi  employed  in  the  Oriental  vapour  and  Russian  baths  in  conjunc- 
tion with  vapour.  There  are  natural  douching  baths  of  warm  water  in  many  parts  <tf 
the  world,  as  Aix  les  Bains  in  Switzerland,  which  are  well  described  by  Mr.  BakeweO 
in  his  **  Travels  in  the  Tarentaise.*'  The  water,  at  a  temperature  of  1 10**,  but  somewhai 
reduced  before  it  reaches  the  patient,  descends  upon  the  patient  in  colonms  as  large  as 
the  arm,  from  a  height  of  eight  to  ten  feet.  This  is  described  as  an  operation  unpieMnt 
and  exhausting,  but  it  produces  a  profuse  perspiration  on  the  patient  being  pot  into 
a  bed.  It  is  found  to  be  relaxing  and  beneficial  in  chronic  rheumatism,  spnuns,  and 
stiffness  of  the  joints. 

It  is  supposed  that  much  of  the  advantage  derived  from  the  douche  depends  upon  the 
percussion  upon  the  part  affected  by  the  descent  of  the  stream  of  water,  since  the  height 
of  the  fall  is  important^  When  a  sufficient  height  cannot  be  obtained,  ft  is  stated  that 
the  effect  may  in  some  degree  be  imitated  by  striking  the  part  of  the  body  to  be  doocbed 
with  a  hammer  made  of  caoutchouc  while  the  stream  of  water  is  acting  upon  il ;  bat  it 
is  evident  that  this  process  can  be  practised  only  under  the  immediate  directioa  of  the 
medical  attendant 

SuBSBCT.  6. — Shower  Bath. 

7075.  The  most  convenient  form  of  cold  bathing  is  the  shower  bath,  already  much  in 
use.  By  this  the  water  may  be  easily  adjusted  to  the  necessities  of  the  bather  as  to  its 
temperature  and  quantity,  and  wheUier  it  be  fresh  or  salt.  The  bath  takes  op  Uttk 
room,  and  it  may  be  placed  in  the  bed-room  or  dressing-room. 

The  effects  of  the  shower  bath  are,  upon  the  whole,  nearly  similar  to  those  of  the 
plunge  bath,  but  there  is  some  difference  between  them.  The  shock  from  the  shower 
bath  is,  in  general,  felt  to  be  greater  than  that  from  simple  immersion,  particularly  if  the 
quantity  of  water  be  great,  its  temperature  low,  and  the  fall  considerable.  It  aooietimes 
happens,  too,  that  a  patient  can  bear  one  better  than  the  other.  Its  efiects  are  more 
speedy,  and  extend  more  to  the  internal  organs  than  those  of  the  conunon  bath ;  ooose- 
quently  when  recourse  is  had  to  it,  the  patient  should  withdraw  inunediately  after  the 
shock  ;  the  glow  felt  is  almost  immediate  when  it  is  beneficial ;  if  its  use  is  proloiiged, 
it  quickly  lowers,  and  at  last  destroys,  the  sensibility,  being  then  highly  injurious.  It 
should  seldom  be  resorted  to  without  medical  advice,  and  it  may  be  used  either  cold  or 
tepid. 

When  cold  water  is  used,  the  effect  as  a  tonic  is  very  advantageous,  provided  the 
habit  is  sufficiently  vigorous  to  produce  the  proper  reaction  and  glow  on  the  surface  im- 
mediately after  the  shower ;  but  for  delicate  persons  the  tepid  shower  bath  is  preferable 
Salt  added  to  the  water  is  an  improvement.  In  certain  afibctions  of  the  head  the  coU 
shower  bath  is  found  useful ;  if  required,  the  feet  may  be  immersed  in  warm  water  while 
cold  is  applied  to  the  head  and  body.  Some  recommend  promoting  the  reaction  by  the 
friction  of  horse-hair  or  coarse  flannel  gloves.  The  best  time  for  using  the  shower  balk 
for  hygiene  purposes  is  immediately  after  rising  in  the  morning ;  but  in  weakened  haluts 
an  hour  after  breakfast  is  better. 

7076.  Fig.  911  represents  the  form  of  a  shower  bath  as  it  is  usually  sold  by  ironmcMh 
gers.  The  water  is  forced  up  into  a  cistern,  a,  with  a  perforated  bottom,  by  a  syringe,  k 
and  the  bather,  by  pulling  a  string,  opens  a  valve,  which  causes  the  water  to  deseead 
suddenly  in  a  shower  on  his  head  and  body  through  the  perforated  bottom.  A  reeepta- 
cie  at  the  lower  part  receives  the  water,  and  curtains  confine  it  from  splashioj^  about 


Ta  preveni  the  duapnesa  id  the  room  ocetuoned  by  wetting  tits  enrtaina,  they  maj  ea- 
flily  be  made  to  take  off,  and  may  be  dried  elaewhere.  The  wliole  is  made  oT  tin  plnte 
painted,  oneorthenprigbtsnpporte  beingboUowitDiUowtheaacent  of  the  water.  The 
nsoal  price  is  from  £9  to  £6. 


pended  from  the  ceiling  by  a 
interior  is  on  the  same  co 
shown  in  the  section  A.  A 
curtains  bang,  and  another 
The  price  of  this  apparatus 
n  econovu)  ' 


[Bofabcll- 


arlja. 


and  balanced  by  a  weight,  d.    The  vake  in  ttls 

in  the  upright  shower  balb,  ^.  911,  and  la 

/,  is  attached  to  ihe  cistern,  from  which  the 

on  ring, "but  larger,  keeps  out  the  bottom  of  the  curtain, 

only  from  twelTo  to  siiteen  BbiUings. 

7078.  When  economi/  it  an  object,  a  shower  bath  may  bo  easily  made  on  a  cheapei  plan. 
K  wooden  tub  will  do  for  the  lower  receptacle,  lo  the  side  of  which  may  be  nailed  two 
or  three  uprights  of  wood,  having  at  the  top  some  kind  of  pail  with  a  perforated  bottom, 
or  a  large  tin  colander  would  answer,  into  which  an  atteodanl,  on  a  pair  of  steps,  might 
pour  water ;  a  hoop  at  the  lop  of  the  uprights  might  support  a  curtain  of  calico.  Eren 
simpler  forms  may  be  contrived  by  persons  of  ingenuity.  The  small  quantity  of  water 
required  by  the  shower  bath  is  a  circumstance  of  great  convenience.  If  the  cistern  is 
contrived  eo  as  to  hold  considerably  more  water  than  is  necessary,  the  patient  can  sus- 
pend and  renew  the  shower  at  pleasure,  which,  in  some  cases,  may  be  desirable, 

707B.  A  ihoatT  hath/er  childrm  has  been  lately  brought  into  use.     It  con 
shaped  tin  vessel. /ig,  913,  the  bottom  of  which  is  pierced  full  of  holes, 
a  hollow  tube  rising  from  the  lop,  the  aperture  of  which  can  be  closed  by 
the  pressure  of  the  finger.    To  use  it,  the  bell  must  be  sunk  m  a  pail  of 
water,  and  when  it  U  full  the  forefinger  is  to  be  pressed  hard  upon  the 
top  of  the  tube,  so  as  to  close  it  perfectly.     The  bell  may  now  be  t  - 
out  of  the  water,  and  by  means  of  the  pressure  of  the  atmosphere, 
the  case  of  the  barometer,  it  will  continue  full  until  it  is  lifled  o»i 
head  of  the  child  ;  when,  by  withdrawing  the  linger  from  the  lube,  the 
*ater  is  discharged  in  a  sudden  shower  through  the  numerous  liol"-  ■" 
the  bottom  of  the  bell.  ^         ,    ,  u    ,    ■ 

7080,  Cold  agunon,  or  throwing  cold  wator  on  the  naked  body  it 
ease,  to  reduce  its  temperature,  is  a  rude  form  of  the  shower  bath,  a 
more  sudden  and  decisive  than  ii.     It  is  sometimes  used  in  fevers  by 
the  advice  and  under  the  superintendence  of  a  medical  man,  and  should  seUnm  be  in- 
trusted to  others. 

See  SECT,  7. — Sponging. 

7081.  Sponging  the  body  with  cold  or  tepid  water  may  be  enumerated  as  one  of  the 
modes  of  bathing-  In  oases  of  febrile  diseases,  the  object  in  sponging  is  to  reduce  the 
heat  ofthesnriacei  but  as  ita  action  ispowerfol,  it  should  notbe  emfdoyedinihisciM 

7H 
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except  by  direcfckMi  of  Um  laedioal  ^tteadant.    It  is  aoiiieUBes  perfonDed  w^fle  the  p» 
iient  IB  stiU  in  bed ;  tbe  nigkt  dren  beiag  stripped  down,  and  a  lafge  doth  tied  round 
the  waist  to  pverent  wetting  tbe  bed^clothee,  while  a  wet  sponge  is  passed  over  tht 
body ;  or  a  wet  flannel  is  applied  to  tbe  skin,  after  which  the  body  should  be  dzied  by  a 
gentle  or  brisk  friction.    In  other  states  of  the  patient,  he  may  sit  up  in  a  chairt  while 
two  or  three  persons  mb  his  whole  body  with  laige  sponges  wetted,  after  which  be  ia 
to  be  wiped  dry  and  pat  into  bed.    The  process  should  not  be  attempted  while  there  is 
the  smdlest  tendency  to  perspiration.    Sponging  is  likewise  used  successfully  as  a  tonic 
to  ward  off  disease.    It  is  found  particularly  serviceable  when  a  person  is  disposed  to 
asthma,  or  the  disease  of  tbe  lining  membrane  of  the  bronchial,  or  air  tubes  Icmding  to 
the  lungs,  commonly  known  by  the  name  of  a  cold,  or  common  cewJu    For  that  porpoeep 
the  chest  may  be  sponged  daily,  and  afterward  well  rubbed  aod  dried,  so  as  to  canse  a 
glow  on  the  surface.    In  some  cases,  salt  and  water,  or  vinegar  and  water,  are  prefera- 
ble, and  then  much  friction  is  not  necessary.    The  best  time  for  sponging  is  immedi- 
ately on  getting  out  of  bed  in  the  morning,  when  there  is  no  perspixation.    The  efiect  is 
nearly  similar  to  that  of  the  shower  bath,  rendering  the  habit  less  susceptiUe  of  cold ; 
tig,  014.  and,  when  followed  by  exercise  in  the  open  air  and  proper 

regimen,  increasing  the  appetite  and  digestion.  SpoDg> 
ing  with  this  view  is  said  to  be  as  elficacicNis  as  ths 
shower  bath,  and  is  more  proper  for  delicate  habits.  Fig. 
914  is  a  shallow  vessel  used  for  sponging ;  and  to  preveat 
taking  cold  during  the  operation,  it  may  be  performed  un- 
der a  loose  dressing-gown. 

SuBSBCT.  8. — Warm  Baih. 

7089.  This  strictly  includes  the  warm  water,  vapour,  and  air  bath,  but  tbe  efleets  of 
these  are  different,  and  we  shall  first  consider  the  warm-water  bath.  The  edicts  vary 
with  the  temperature,  which  ranges  from  9%°  to  98°.  When  the  heat  is  aboot  9S^ 
though  the  first  effect  is  slightly  stimulating,  yet,  when  time  is  given  for  that  inlloence 
to  subside,  it  is  gradually  succeeded  by  soothed  and  tranquillized  sensations,  which  gen- 
erally allay  slight  degrees  of  local  irritation  of  the  nervous  system.  At  a  higher  temper- 
ature, but  under  96°,  it  has  soinetimes  been  imagined  that  the  warm  bath  relaxes  and 
weakens,  whereas  it  produces  a  contrary  effect ;  it  is  found  to  raise  the  spirits,  to  mend 
tbe  pulse  and  appetite,  and  to  refresh  and  invigorate  the  whole  frame.  In  consequence 
of  its  soothing  and  f^grteable  impressions  on  tiie  surface  of  the  body,  it  prodoees  vety 
beneficial  effects  in  certain  disordered  states  of  the  alimentary  can^  or^ioaring  jo  di- 
minished action ;  but  if  th«  heat  is  considerably  greater,  or  above  98°,  the  fseiiags  are 
even  painfully  excited,  aiid  \he  temporary  stimulus  is  followed  by  a  proportionate  degree 
of  exhaustion.  The  warm  buh  modifies  Hhe  texture  of  the  skin;  it  increases  the  fre- 
quency of  the  pulse,  and  excites  the  soperficial  capillaries  to  increased  action,  and  it  iteo 
equalises  the  circulation  of  the  blood.  By  relieving  pain  and  irritation,  it  acts  as  a  se- 
dative, and,  by  restoring  deranged  functions,  it  is  an  indirect  tonic.  The  warm  bath  is 
seldom  necessary,  or  taken,  in  perfect  health,  but  it  is  very  beneficial  after  &tigoe  or 
muscular  exertion :  in  these  cases  the  body  should  be  allowed  to  rest  and  cool  before 
the  bath  is  taken.  It  is  an  invaluable  remedy  after  travelling,  which  with  persons  of 
delicate  or  feverish  habits,  even  in  the  easiest  carriage,  for  several  successive  days,  n 
apt  to  produce  defective  secretions,  and  general  irritation  of  the  nervous  system,  more 
particulariy  if  there  be  any  tendency  to  chronic  inflammation.  It  is  likewise  osefol  after 
long  mental  excitement,  from  whatever  cause,  and  in  a  variety  of  slij^t  disorders  of  tbe 
system,  such  as  nervous  and  spasmodic  affections.  It  is  effective  in  softening  the  skin, 
and  enabling  one  to  detach  the  scales  which  are  on  the  surface  in  a  state  of  partial  de- 
composition, by  which  the  function  of  perspiration  becomes  freer,  and  hence  it  is  often 
beneficial  even  to  the  healthful. 

7083.  When  the  body  is  immersed  in  the  warm  bath,  an  agreeable  sensation  of  warmth 
is  perceived,  the  veins  on  the  surface  swell,  the  bulk  of  tbe  body  is  increased  aUttle,  and 
the  skin  becomes  redder  than  usual ;  the  action  of  the  heart  is  increased,  and  of  cooise 
the  pulse  is  quickened.  In  cases  of  disease,  the  warm  bath  should  never  be  einployed, 
except  by  the  advice  of  the  medical  practitioner.  It  is  perilous  to  persons  of  fnll  hshit, 
who  are  liable  to  a  flow  of  blood  to  the  head,  which  the  warm  bath  promotes.  When 
used  for  the  preservation  of  health  alone,  the  salt-water  warm  bath  is  preferable  to  the 
fresh.  In  a  warm  bath  it  is  essential  that  the  original  temperature,  whatever  that  rnxf 
be,  should  be  kept  up  the  whole  time  that  the  patient  remains  in  the  bath ;  the 
atore  is  best  ascertained  by  the  thermometer,  of  which  a  kind  is  made  for  this  [.„ 

7084.  The  time  of  immersion  in  the  vform  hath  should  be  varied  according  to  the' 
perature  of  the  water  and  the  feelings  of  the  patient.  In  a  bath  of  94°  to  96^,  a 
may  remain  fifteen,  twenty,  or  thirty  minutes ;  much  longer  time  will  prove  roi 
many  persons  prefer  96°  or  96° ;  few  lower  than  98°.  In  a  bath  of  98°,  or  more,  d  will 
not  be  proper  to  remain  so  long,  and,  indeed,  there  are  few  persons  that  can  hear  to  i^ 
issm  beyond  ten  minutes,  and,  in  the  generality  of  cases,  not  so  long.    Peisons  Uboor 
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tag  nnfler  chronic  AeuniBtimi  or  pils;  bear  the  higheat  decree  of  lemperatnra  beat : 
these  often  require  the  hot  bath.  When  iweating  U  desired  (which  wUl  seldom  hap- 
pen exeept  is  ooh*  oftocal  Inlunnationk  Ibe  wanD  iMtb  ahould  be  need  tn  the  eTcning, 
and  the  patient  ahould  be  immediately  afterward  pot  into  a  wann  bed,  and  remain  there 
VDtil  late  ia  the  iwxt  memlui  but  in  all  otker  eaaea  where  perspirathm  ia  not  required, 
or  in  wUeb  it  would  be  buiMiI,  the  beat  tine  fer  esng  the  warm  bath  ia  in  the  tbre- 
Boon,  about  two  bo«i«  after  breakftat.  In  thia  ease  the  bettwn  eboirid  aot  retire  to  bed, 
and  it  ia  not  abaolat^T  Meeaaat^  to  coaSae  tbemaelrea  witbin  doora ;  bat  it  the  weather 
ia  cold,  it  will  be  pradent  aot  to  go  inHKdiately  iato  the  epea  air,  bM  to  remain  quietly 
in  Uw  Itoqae  for  am  boar  after  the  batb. 

TOM.  8priiigttfw4Uer,  in  a  date  afuaMn,  are  foond  at  varieaa  degrees  ef  temperature, 
even  boiling;  aoneof  them,  wbea  ef  aioidwfate  tamperatani,  cotiatitnte  wans  andhM 
batha.    In  tbia  cooatrj  the  oalf  nataral  warn  epneg  ia  that  of  Bath,  the  temperature  of 


which  ia  fton  M°  to  1M°,  ahfeoagb  the  water  laanea  freni  tbe  aprinr  at  1 16° : 
Contiaent  there  ai«Ma«y  warm  aadbot^iogai  tboaetf  Viohy  and  Baiigc 
of  Boreet,  lU";  of  Aix-la-Chapelle,  143°;  andCartobad,  IM'. 


TOSS,  WUAnH7«c<M(:kc/()n>*/Me&ml,lhOH^  ttie  oemmoa  pertaUe  bath  answers 
«Ter7  parpoee  Ibr  whteh  the  bath  ia  neaally  adoaiaiMered,  yet  in  some  cases,  particularly 
when  tbe  atayHn  the  bath  is  proloait*'.  ■  lane  (q>en  batb  is  ouch  to  be  preferred,  as  the 
«eaatraineii  pMitian  in  a  small  bath  cannot  be  borne  long.  Indeed,  Bath  is  the  only 
[tooe  in  EogUnd  where  the  wann  batb  oan  be  taken  with  the  greatest  benefit.  Our 
asoal  warm  brths  are  aece«sanly  artifioial,  aad  are  to  be  foend  in  the  public  eatablisl^ 
menta  tbr  the  poipoee.  Besidea  Ibeae,  there  are  portable  baths,  of  the  ^11  sice,  sold  b; 
■ronoMonta,  ef  tin  plate  painted,  and  of  eopper,  as  jfg-.  919. 

TOST.  eig.  Sift  repreaenU  om  of  Uwse  baths,  with  a  ire  a>d  llnea  beseath  to  heat  tbe 
water.  It  ia  eearcMy  necesaary  to  ebserre  that  the  bath  rauat  be  placed  near  the  cbim- 
nej,  that  the  smoke-pipe  may  go  into  the  chimney-flue.  The  convenience  of  tbts  con- 
atruelioaof  bath  is  fery  great,  the  latMnr  of  ^ing  a  bath  witli  warm  water  being  consid> 

7088.  ri*  Kp  Uti,  J(gr.  91S,  ia  fitted  to  reoeive  Um  hipa  oaly,  and  to  aflict  those  organs 
ttat  are  contained  within  the  pelvis.     It  has  the  advan-  . — . 
tags  ofreqnitlng  Tciy  little  water,  aa  tbe  bulk  af  the  part  ^ 
tmmeraed  raises  the  walsron  each  side  so  sa  to  cover  tbe  ^' 
hipa,  and  it  la  sloped  so  as  to  aflbrd  a  aupport  to  the  back. 
In  using  it  a  pillow  or  blanket  should  be  [ilaced  on  the 

Kr.aM.  TM9.  7%!l¥l«ft,jfr. 91^  should  be 

deep  enongh  to  allow  the  water  to  riae 

a  as  higti  as  the  knee,     Tbe  progeetien  at 

'  the  bottom  is  to  permit  the  foot  to  Snd 

room  wiUiout  iaereasing  the  diameter  of  the  npper  part 

709«.  TAi/oW  bmA  is  go»eral[y  an  o»al  pan  of  tin  or  earthen- 
efau0leieit>SL2e(«  admit  the  feet  with  ease.  Fig.  9IT  ia  an  imp 
kind,  whh  a  reet  for  the  fi>ot  in  drying  it.  ,^_  „,. 

After  getting  the  feet  wel,  plunging  them  into 
>  warm  water  will  oDen  prevent  any  ill  conae- 
H  quences ;  and  Ihia  is  found  of  greet  service  in 
I  ttie  chill  and  slight  shivering  which  usher  in 
colds,  fevers,  and  other  inflammatory  eom- 
,._..  _,_...  1  inflammatory  diseaees,  where  the  head  and 
throat  are  much  aflbcted,  the  enployroem  of  a  foot  batb  at  a 
later  period  often  givea  great  relief,  by  eauaing  a  revulsion  of 
blood  from  the  npper  to  the  lower  part  of  the  body. 
~  m  ietielU  tell  has  been  already  mentioned,  \ 


d  through  a  broad  bei 
on  each  aide  of  the  hammock,  and 
also  by  two  other  cross  pieces  of 
wood,  h  t,h  c,  fixed  to  the  long 
tolea  l^  thumb-ecrewB.  The  ap- 
paratus is  supported  by  [riaeing  the 
(ang  pulee  on  two  tresseU  or  chairs. 
The  advantage  of  thi 


other  Ibmi ;  the  bottom  being  narrow,  the  same  qoaniily  of  water  that  would  stand  in 
height  in  an  ordinary  bath  only  three  inches,  is  sulfieient  to  cover  tbe  whulc-  body  of 
tbe  bather.    The  water  is  drawn  00"  by  a  hose  or  flexible  tube,  i. 
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SuHBBCT.  9. — Vapour  Bath. 

7093.  The  yapoar  bath  is  more  powerful  than  the  warm-water  bath  in  exfating'  pa 
gpiration,  and  is  often  veiy  efficaeioos  in  cases  of  gout  and  rhevmatiam,  and  likewise  ig 
BiiJShess  of  the  joints ;  also  in  diseases  afi^tiag  the  skin^  in  nerrous  oompiaints,  dry 
catarrh^  and  recent  affections  of  the  lungs,  provided  there  be  no  active  inflamma^inii 
If  employed  in  time,  it  is  found  to  ward  off  the  bad  effects  of  exposure  to  cold ;  but  ii 
is  improper  for  persona  in  a  state  of  great  debility.  The  vapour  is  certainly  the  most 
complete  as  the  means  of  purifying  t^  skin,  eombining  the  full  efiect»of  trazepinljoa 
and  opening  the  pores  with  ample  lavation  afterward;  yet  it  exerts  so  pewwfei  an 
agency  on  the  system  as  to  be  actui^y  ii^furious  and  debilitating  when  fire^ently  naed. 
The  Turkish  baths,  which  have  been  freeqnently  described  by  traveUexs,  possess  a  eom- 
pleteness  and  luxury  unknown  elsewhere ;  but  they  prove  enervating,  and  are  said  to 
produce  early  senility.   In  this  country  the  vapour  bath  is  sddom  used  exeept  owdiciBaUy. 

7093.  Worm  and  vapowr  bailu  have  bten  used  from  time  inunemorial,  either  for  impo- 
ses of  hygiene,  of  luxury,  or  as  remedial.  By  the  Eastern  nations,  in  warm  diisates, 
they  were,  and  still  are,  in  high  esteem ;  and,  as  a  means  of  preserving  healUi,  woe 
wisely  enjoined  by  the  laws  of  Moses  and  of  Mohammed.  Among  the  Greeks  and  &o- 
mans,  who  wore  sandals  and  woollen  garments,  the  use  of  the  bath  foraiere  aUutim 
was  more  necessary  than  with  the  modema,  who  practise  a  frequent  change  of  lines; 
and  the  magnificence  and  luxury  of  the  pobUo  baths  of  Tberm«,  and  even  of  the  pntals 
baths  of  Rmne,  are  attested  by  ancient  authors,  aa  well  as  by  the  rains  that  remain  o< 
the  baths.  A  description  of  these  ancient  baths  may  be  seen  in  Vol.  U.,  **  Pompeii,'* 
published  by  the  Society  for  the  Diffusion  of  Useful  Knowledge.  Traces  still  remain  it 
Bath,  and  other  parts  of  England,  of  such  baths,  on  a  similar  constroetion,  eneded  Iqr 
the  Roman  colonies  in  Britain.  In  modern  Europe  the  use  of  hatha  in  genefsl,  and  m 
particular  that  of  warm  baths,  had  declined  and  almost  become  extinct,  thovgh  U  Ins 
of  late  been  partially  revived.  Turkey  and  Russia  form  exceptions :  in  these  ooontries 
the  vapour  bath  is  still  used  nearly  in  the  ancient  manner,  and  in  Petersborgh  the  baths 
are  on  a  scale  of  great  magnificenee ;  there  almost  evesy  one,  poor  and  rwh,  bathe  at 
least  once  a  week. 

7094.  There  are  tvo  principal  forms  of  the  vapmar  bath :  1.  The  free  vapoor  baih,  or 
steam  chamber,  as  emj^oyea  in  Turkey,  the  Eastern  countries,  and  in  Russia ;  S.  The 
confined  or  solitary  vapour  bath,  as  commonly  used  in  this  counliy.    Tli^  first  consists 
of  a  dose  room  filled  with  vapoor  from  water  at  a  temperatnre  varying  fiom  160^  to 
180^,  in  which  the  bathers  move  about  at  pleasure.    In  these  chambers  there  are  benches 
along  the  walls,  arranged  so  as  to  rise  one  above  the  other  as  in  an  amphftheatre,  on 
which  the  bathers  sit,  the  beat  being  greatest  on  the  uppermost  seat,    llie  vapour,  or 
steam,  is  produced  by  throwing  water  from  time  to  time  on  red-hot  stones.    The  hatbeim 
first  enter  an  anteroom,  in  which  they  undress.    On  conung  into  the  bath,  they  take 
their  places  first  on  the  lowest  benches,  and  move  to  the  higter,  aoootding  to  the  length 
of  their  suy.    During  the  time  of  their  remaining  in  this  bath  the  body  is  gently  bolca 
with  fresh  birch  twigs,  and  shampooed,  by  having  the  mnsdea  gently  pressed  and  kneaded  -, 
they  are  likewise  rubbed  with  soap-suds,  wheaten  bran,  dec.    Coid  water  is  also  thrown 
upon  the  body  by  a  douche  tube.    After  being  thus  operated  upoa  in  vazions  ways  in 
the  vapour  by  the  attendants,  they  retire  to  another  apartment  ^'^"^•''tTig  only  warm 
air,  where  they  put  on  a  flannel  dress,  and  having  drank  some  warn  llnvd,  thqr  he  down 
to  perspire ;  after  snfllcient  time,  they  return  to  the  anteroom,  and  dress.    It  is  a  le- 
markable  fact  that  the  Russians,  after  having  been  subjected  to  the  infloeaee  of  the 
vapour  bath,  on  coming  out  expose  themselves  fearleealy  to  the  cold,  and  even  phngs 
into  the  snow  without  injury,  which  is  supposed  to  restore  the  tone  of  the  skin  that  hsd 
been  relaxed  by  the  hot  vapoor. 

7095.  A  very  simple  kind  of  vapoor  bath,  nearly  resembling  that  used  by  the  Ffinditw, 
is  common  in  this  country.  The  patient  is  suited  naked  on  a  diair,  c,  Jl^.  919,  and  i 
vessel  full  of  boiling  wator  is  placed  at  his  side ;  a  large  blanket  ia  thrown  over  fas 
body  and  head,  together  with  the  vessel  of  hot  water :  this  confines  the  vapoor  thtf 
rises  from  the  latter  when  the  vapour  is  to  be  breathed,  or  it  is  turned  nnder  his  chis 
when  it  is  not  to  be  breathed.  Perspiration  is  soon  induced,  and  if  it  be  necessary  ts 
keep  up  the- action  of  the  bath  for  any  length  of  time,  this  may  be  done  by  dropping  ian 
the  water  bricks  heated  in  the  fire. 

7096.  A  more  elegant  apparatus  is  formed  by  having  a  small  steam  boiier,  i,  Ji^.  %l% 

placed  so  that  the  nmoke  may  be  conveyed  by  an  iron  pipe  into  the  cfaimnsy-te- 

The  boiler  must  be  furnished  with  a  safety-valve,  and  the  fire  is  made  below  it;  a 

small  tube  with  joints,  c,  conveys  the  steam  to  the  patient ;  and  a  »>?i*tkft,  <  it  fini 

at  the  top  of  the  chair  to  give  room  for  the  patient's  head,  and  prevent  tte  falaidbet  fi«a 

collapsing.    In  some  poblie  bathing  establishmenu  a  vapour  bath  is  fbnned  on  a  iavir 

scale,  and  is  supplied  with  steam  from  a  boiler  in  another  apartment     Besides  atifi 

cial  vapour  baths,  there  are  natural  ones  in  several  parte  of  the  NeapoUtan  slates.  ladm, 
and  Switaerland.  ~' 


n  LtmUmwe  well  known,  and  where  nlmost  aH 


tiled  at  Vienii,  Badea,  ud  otb«r  citiee  on  the  Continent ;  another  is  the  Oxford  a 
Cambridge  baths  ,in  (he  Edgeware  Road,  where  vapour  battiB  ara  sent  out.     Variotia 
public  large  swimming  baths  have  Mkewioe  been  lately  ettablished ;  but  this  subject  is 
bejDpd  OUT  limits. 

SoBBBOT.  10.— Wimi-iHr  Batk. 

7098.  Common  air,  above  tbe  temperatare  of  the  bod;  in  a  atate  of  health,  haa  be 
«aedes  a  kind  of  bath  in  partioalar  eaaes.  Warm -air  chambera  were  employed  even  aa 
Inxnriea  bj  peraoaa  in  health  amoDg  Uie  ancient  Romani,  and  in  Ruaaia  thej  are  now 
•coaaiouallf  used  previaus  to  tbe  vapour  bath.  Its  eSeA  ie  to  pn>daoe  penpiratioD, 
which  it  does  more  rapidlf  than  even  tim  vapour  bath,  to  which  its  operation  is  very 
analogooa,  though  it  diS'ers  from  that  in  producing  all  ita  atimniating  withoot  its  relaxing 
and  •oolhing  eflects.  Ijke  the  vapoui  bath,  it  is  of  two  kinda,  according  as  the  warm 
air  is  breathed  or  not  breathed.     The  latter  mode  is  now  oommonly  practised. 

70W.  The  moat  convenient  kind  of  warat-air  bath  is  that  introduced  by  Dr.  Oower  in 
1819,  under  tbe  name  of  Suialorium.  This  acta  upon  a  part  of  ttke  body  only.  The  ap- 
paratus conaiste  sf  a  semi-cylindrical  frame- work,  or  oblong  arch  of  wlijcer  covered  with 
blankets,  and  laid  over  a  p^  of  tbe  patient  in  bed.  The  air  is  healed  by  means  of  a 
lamp  connected  with  the  apparatus,  and  may  be  raised  to  different  degrees  of  tempera- 
ture as  may  be  reqaiied.  It  doea  not  appear  to  be  necessary  to  have  a  high  degree  or 
heat ;  air  healed  to  BS°,  or  from  that  to  W,  produces,  in  general,  a  profuse  perspira- 
tion, and  baa  been  found  tc  relieve  greatly  in  chronic  rbenmatism,  and  other  pains  and 
BtiniieM  of  the  joints ;  also  in  various  diaeaacs  of  the  sktn,  and  in  fevera.  Some  phy- 
sjctans  speak  in  terms  of  high  approbation  of  its  advantages,  but  it  is  seldom  employed, 
and  it  would  not  be  advisable  to  try  it,  except  under  the  direction  of  a  medical  pracli- 
lioner.  In  very  low  constituUonB  of  the  habit,  hot  air  above  100°  msy  be  productive 
of  great  mischief. 

[ThB  merit  of  the  invention,  here  ascribed  toDr.  Cower  in  1819,  ia  due  tu  Dr.  Samuel 
K.  Jennings,  formerly  a  practitioner  in  Virginia,  but  since  a  Professor  iu  tbe  Washing- 
ton Uaiveraity  of  Beltimore.  Many  years  before  1819,  under  Ibe  name  of  Jennings's 
vapour  bath,  this  "  Sudatorium"  was  employed  as  a  dcideatle  remedy  very  extensively 
in  the  soathem  states,  end  there  can  be  liitJe  doubt,  from  the  identity  of  the  apparatus 
described  as  Dr.  Qower's,  that  his  knowledge  of  it  was  obtamed  in  some  way  from  the 
patent  office  of  the  United  States,  where  Dr.  Jennings  had  Sled  both  a  model  and  draw- 
ings, with  the  view  of  securing  the  proper  application  of  the  remedy,  and  preventing  the 
indiscrimiDBle  uae  which  might  bring  it  into  disrepute.  Moreover,  he  bad  published,  as 
early  aa  I9IS,  b  pamphlet  on  the  importance  of  the  skin,  as  a  means  of  diagnosis  in 
pathological  investigations,  and  the  value  of  heat  eitemally  applied  as  a  therapeutic 
■fenl,  which  pampUet  had  aa  sxteusire  circalatton.  and  wiU  be  found  to  aolicipate  this 
invention  of  Dr.  Qower.  For  convenience  in  applying  the  warm-air  bath  where  this  is 
iidioated.  a> '  oflep'"  in  ehrooicdiMaaes,  Dr.  Jennings's  inventton  cannot  be  aarpeased 
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'ibA  apparatus,  in  its  simptest  fom,  consiats  of  two  pnts^  fs, 
^.  V  A  eyliodrical  tube  of  tin,  slieet  irour  or  copper,  about  Iboi 
iaojbta  wide  at  the  bottom^  A^  and  tapering  until  it  is  onikj  one  inch 
ift  diameter  at  the  top,  B.  This  constitutes  the  stoTe,  a  window 
beiag  placed  at  the  bottom,  A,  within  which  stands  a  small  moro- 
aihie  cap,  which,  being  filled  with  alcohol,  is  set  on  fire,  the  healed 
air  then  rises  and  passes  throu^  the  stove^  while  the  Tapour  of  tba 
alcohol  is  condensed  or  dif- 
fused as  the  operation  goes  on. 
lo  fiif.  2  is  shown  the  semi- 
cjlindrieal  frames  work,,  which, 
being  placed  over  the  body  of  | 
the  patient  in  bed,  sastains  the  weight  of  the  su- 
perincumbent blankets^  ^ilt,  Ac.  The  small  end 
of  the  stove-pipe  being  inserted  into  an  opening  seen  in  the  closed  end  of  tiic  fitame- 
work,  and  the  alcohol  infiamed  below,  the  heated  air  soon  sononnds  the  body,  and  syeed- 
ily  produces  a  general  and  profiise  perspiration,  which  being  effected,  the  stove  is  vAea 
away,  and  the  frame-woik  is  drawn  out  froin  the  foot  of  the  bed,  leaving  the  patient  be> 
■eath  the  clothea  aa  long  as  it  may  be  desirable  to  keep  up  the  pM^^ration.] 

SvBSBCT.  IL^Hol  Bmtk. 

7100.  T&<ik)lkuiAas«teinmra/«r«from08^toabeQt  lir^rOrthegveateat  he^thal 
can  be  borne.  It  is  a  powerful  stimulant,  and  should  nerer  be  used  liy  persons  in  a  state 
of  perfect  heaUb,  bat  is  employed  oriy  in  cases  of  disease,  and  thia  should  always  be 
under  the  direction  of  a  medical  practitioner.  As  the  object  is  to  rouse  the  nenroos  and 
the  genera]  vital  action,  the  bather  should  never  remain  long  enough  in  the  hot  bath  to 
produce  exhaustion ;  the  average  time  for  using  it  is  from  ten  to  fifteen  miaotesL  Tbt 
few  cases  to  which  the  hot  bath  is  suited  are  ohionie  afibetiona  of  the 
auch  aa  paralyais,  when  aU  vascular  fulness  of  the  bcaia  has  been  removed.  The 
ters  of  the  King's  Bath,  at  Bath,  and  some  of  the  hot  baths  on  the  Ceatinant,  are 
ficiaUy  employed  in  aueh  cases. 

SvBSKCT.  It. — MUHeated  BmtkB^ 


7101.  Medicated  baths  are  those  in  which  medicinal  substances  are  aAled  lo  the  me 
dium  of  the  bath.  Some  of  these  are  very  efllcacioua  in  certain  diseases,  but  their  use 
is  very  limited.  SbUfhuroug  vapour  baika  are  found  useAd  in  several  diaaases  ajleeta^ 
the  skia.  The  «t<ro-aiKnsltc  h€Uh  of  Scott  is  servioeaUe  in  chronic  iniammafiSB  oflho 
liver  contracted  ta  wann  dimatea.  The  ftrrmginmti  haih^  in  Nassau  sad  the  HJarts  arw 
more  tonic  than  the  simple  cdkl-water  bath.  Many  others  oceur  ai  dtfkieut  paita  of  tha 
world,  but  are  little  known,  as  the  mud  hatha  of  the  Itaiiaao ;  and  thera  are  varioun  hatha 
of  mineral  watera,  some  of  which  are  highly  praiaed.  Carbonic  acid  gaa  iaaidBg  ftuoa 
the  interior  of  the  earth  has  been  applied  to  the  formation  of  air  baths  at  Uarieaiierg  m 
Germany,  and  found  useful  as  a  powerful  sedative.  But  the  description  sf  these  vari- 
ous baths,  however  important  under  Uie  direction  of  a  skilful  physician,  doaa  not  eona 
within  the  Umita  of  a  work  treating  only  on  domestic  econonsy. 

SuBSKcy.  l^.—Sea  Bathing. 

7103.  Although  the  moat  important  effects  produced  by  bathing  depend  upon  the  tem- 
perature of  the  water,  yet  there  can  be  no  doubt  that  the  effTect  of  aimpla  fresh  water 
and  that  of  the  sea  are  very  different.  When  the  object  is  to  produce  readioBk  and  to 
stimulate  and  brace  the  system,  sea  water,  which  is  the  form  of  eokl  bath  in  most  gen- 
eral use  in  this  country,  is  to  be  preferred.  When  a  tonic  eff'ect  ia  re%uirad,  the  water 
of  the  open  sea  is  more  bracing  than  that  in  a  confined  apartment  Of  all  the  substi- 
tutes for  the  open  sea,  the  nfimtmng  huht,  such  as  that  at  Brighton,  are  the  beat ;  asd 
they  have  this  advantage,  that  they  are  accessible  in  every  kind  of  weather,,  and  at  any 
time  of  the  day. 

7103.  The  manner  af  gwng  tii4o  the  lath,  and  the  time  of  remaining  in  it,  naust  depend 
upon  circumstances,  chiefiy  on  the  condition  of  the  bather.  Some  plunge  at  once,  in 
order  to  have  the  full  advantage  of  the  shock ;  others,  again,  are  reoonumeaded  to  take 
at  first  only  one  or  two  dips,  to  ascertain  the  power  of  reaction,  and  gradually  to  pro> 
long  the  stay  in  the  water.  Moving  the  body  and  limbs  while  in  the  water  is  highly  ad- 
visable, and  the  exercise  of  swimmiag  is  good,  if  the  patient  has  anfficieat  tisi  aad 
power.  The  body  should  be  quickly  and  well  rubbed,  and  dried  with  a  somewhat  ooaist 
towel,  and  the  clothes  nut  on  without  any  unnecessary  delay ;  though  this  precantioa  it 
not  so  necessary  as  in  bathing  in  fresh  water,  as  the  porticlea  of  salt  that  remaia  ia  tbt 
skin  after  evaporation  stimulate  it  more  than  rubbing.  A  common  error  in  tbe  praoties 
of  sea  bathing  is,  that  the  patient  remains  ao  long  in  the  water  that  the  a»»i»nnl  host  b 
lowered  below  the  proper  degree,  and  the  consequence  is  a  subssqoent  aeoae  of  chiBiava 
that  is  injurious. 

7104.  /<  M  recammenied  thai  the  iwMUd  ekauld  take  some  genSe  euraee  previotts  to  gaiag 


Mite  tlw  ooM  bMb,  trith  Ihe  tmtt  of  wrinrim  the  eirwhairo  ^aara  tigoroBa.  tm  not  sc 
much  BO  BH  to  induce  fall  gue,  oriDBolipcninrttioa..  His  not  frufieito  «nUr  tbe  wat«i 
with  the  sligfatMi  teiue  oIcoMmh. 

M»nderalMfl.  In  IbM  cue,  fVom  II  te  19,  aAar  break&at,  BSf  be  [trefenHe  to  the 
eeriy  morning:  but  in  lome  put*  of  onr  •oothen  shoren,  ihettered  t^  bip^  ctiflb,  the 
Mfl  is  leo  pswerfiil  in  the  mlUle  of  the  dtf  for  hiTtfidi,  and  Uwn  an  eailwr  hour  nay 
be  nore  nit^ile.  It  Is  often  *  ooUHAon  emr,  but  one  ofteoer  oommftMd  kj  those  who 
bethe  fbr  taxAw  than  b;  inValida,  A«  tbe^  Tenain  no  long  in  the  water  that  the  animal 
beet  ia  lowered  below  the  proper  degree :  to  boT*  of  a  feeble  oenatitotioB  ibemlsohief 
(him  ihta  ia  eonsideTable.  Im  order  to  obtain  the  fiiU  degree  of  ealntaij  reaction,  im- 
meraion  in  the  cold  bath  thould  ceaae  just  before  the  temperature  of  the  body  ia  aeosibly 
diffliniahed ;  and  a  proof  that  tbia  point  baa  not  been  paased  will  be,  that  tbe  glow  or  re- 
actloB  ia  felt  to  continaa  , 

71H.  Fif.  MO  ia  one  ef  the  batbing  maohinee  aow  ao  oommaii  at  all  our  waiering- 
Dlaeee.    Itcenaiateefa  •mall  wooden  houae  i^eed  apea  fonr  wkeela,  drawn  by  a  horae, 


the  driver  sitting  in  front.  Al  Ihe  buck  there  ie  a  set  of  larte  MmMrcular  heepe,  bar- 
ing canvass  strctchnl  oter  them  that  can  be  lowered  by  means  of  binges  Into  the  posi- 
tion represented  in  the  cut.  Within  (he  area  enclosed  by  this  canrass  there  are  atepa 
frotn  the  back  of  the  machine,  by  which  the  batlier  can  descend  from  the  Inleriar  into 
Ihe  aea  without  being  seen  ttnm  the  shore.  When  the  nachine  ia  net  in  use,  these 
boopa  are  drawn  up,  aa  in  the  machine  represented  in  the  distance. 

7107.  Theprnoit  cf  the  yttr  beat  adapted  foreea  batbing  are  tbe  suOimeT  and  autmnn, 
when  tbe  temperature  of  the  water  on  oar  shores  varies  from  60°  to  70°.  Those  who 
bavcTigoTODB  conatitotions,  or,  at  least,  great  poweis  orreaction,nMy  continue  to  bathe 
in  tbe  sea  beyond  the  antnmnal  montha,  and  aome  even  in  winter;  but  it  wiU  scarcely 
ever  be  proper  lo  commence  bathing  at  tbe  latter  lime. 

71«.  The  time  ofiity/ar  balking  in  Ihe  tea  must  depend  partly  upon  the  locality  and 
atate  of  the  tide  ;  bet,  independently  of  theae  considerations,  the  best  lime,  either  as  a 
meaaare  of  hygiene  or  as  a  remedy,  win  be  about  noon,  that  is,  two  or  three  hours  after 
braakfaat,  when  the  system  is  sofficlenlly  recmiied  by  the  mornings  meal ;  but  shoald 
the  aan  be  very  powerftal  at  this  time,  an  eariier  hour  meat  be  cfaoaen.  When  the 
eot»tiliition  ia  alrong,  the  temperatnre  of  the  anrl^e  high,  and  (he  person  refreshed 
and  active  when  he  riee*  from  hia  bed,  the  bath  may  be  talien  befbre  breakfast.  The 
temperaiQre  of  tbe  water  on  the  seaahore  will  vary  with  the  locality,  the  hour  of  the 
day,  and  the  time  of  high  water.  If  the  ahore  consist  of  level  send  or  shingle,  Ihe  tide 
which  flows  in  the  afternoon  over  a  targe  expanse  of  surface  is  samewhat  heated, 

7100.  fn  eoMtM  of  riUxU  habttt,  when  there  ia  a  tendency  te  perspiration  on  alight 
exertion,  or  to  eeld,  clammy  perspiration  in  bed,  tbe  aatt-water  bath  proves  eminently 
□seful,  particularly  when  combined  with  dry,  pure  air  and  a  bracing  climate,  such  as  are 
Ibond  on  tbe  airy  downs  along  the  soothem  shores  of  onr  island.  It  acts  aa  a  prevent- 
ive of  the  numeroM  family  of  oalarrhal  diseases  wbiiA  are  the  rexilt  of  debility,  and  it 
strengthcM  in  a  pectiliar  manner  the  ahin  and  mncous  inembranea  ef  tbe  airpassagea, 
tbe  ntoxation  of  wbieb  ia  ao  prodaciive  of  catarrh  on  the  least  change  of  temperatare. 
With  this  view,  aea  bathing  ^oald  be  praciiaed  for  aonM  time  dnring  the  anmoMr  aea- 
son,  and  afterward  the  ahower  bath ;  during  the  winter  it  will  be  proper  to  employ 
apOBging  on  the  chest  and  trunk.  When  oonarderable  irritability  of  the  system  ia  shown 
1^  tbe  atale  of  Ibe  mental  (unctions  and  tbe  hypochondriaais  of  literaiy  peraons,  cold 
aea  bathing  Is  partieularty  Bseftil  i  bnt  in  a  state  of  actual  indigestion,  especially  if  com- 
plicated with  anb-Bcate  inflammation  of  the  mncona  membrane*  of  the  stomach  or  in- 
teatinea,  cold  baling  ia  very  iujurions.  It  is  serviceaMe  in  cases  of  torpor  and  loss  ef 
power,  sod  in  weakneaa  of  the  limbs,  and  after  spasms  and  paralysis. 

Sm^s  ttlUcM  bath  appttr;  yet,  like  alt  other  remediea,  it  reqnires  eantion  ;  in  iji- 
ttaaj  and  aid  age  it  is  lew  admiaaibla  thui  at  other  limee,  and  it  la  fnile  improper  if 
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the  deMli^  is  great ;  and  hence,  preriona  to  entering  npon  a  ooone  of  aea  bafbmg;  M 
is  pmdent  to  conault  a  physician  resident  npon  the  spot 

7110.  Warm  Sali-wUtr  Bath, — Saline  impregnations  modify  the  eflbcts  of  the  -wum 
bath.  The  wann  salt-water  bath  is  sensibly  more  stimnlating  fhait  the  warm  bsEOi  of 
fresh  water.  Accordingly,  to  those  who  are  strong,  after  fttigne,  mnch  more  refiesb- 
ment  is  conveyed  by  a  warm  sea  bath  than  by  an  ordinary  warm  bath ;  and  many  of 
those  who  are  of  that  ezhaosted  habit  that  they  would  be  enfeebled  by  the  latter,  take 
the  former  with  benefit  and  sensible  improrement  of  strength ;  henoe  some  of  the  cob- 
tradictoiy  accounts  sometimes  given  of  the  effects  of  warm  bathine.   Baths  with  saline 

mpregnations  can  be  borne  for  a  longer  period,  and  are  followed  by  less  exhanstjan^ 
'han  those  of  pure  water,  and  patients  are  less  liable  to  take  cold  after  the  fanner. 

SacT.  YI. — ^AiB. 

7111.  The  subject  of  the  nec^ity  of  breathing  good  air  has  been  already  treated  of 
in  Book  III.,  "  On  Ventilation."  We  may  here  state  that  the  air  is  chiefly  cootaauna- 
ted  by  ezhidations  fhun  decomposing  animal  and  vegetaUe  subetanees :  the  ezhafatioas 
from  animal  matters  are  most  abundant  in  towns,  particularly  in  laige  mannfactanag 
towns,  where  there  are  numerous  poor ;  in  such  places  not  only  are  the  babitatioBS 
uncleanly,  but  the  system  of  sewerage  is  imperfect ;  matters  are  left  to  aceamulate,  in- 
stead of  being  carried  off,  and  poured  out  into  rivers  or  reservoirs ;  large  dnngfaiBs  are 
sometimes  seen,  on  which  all  the  refuse  of  a  neighbourhood  is  thrown ;  or,  if  there  be 
drains,  they  are  uncovered,  and  their  contents  stagnate  from  want  of  sufficient  stream 
to  cany  them  away.  Such  a  state  of  things  renders  those  exposed  to  the  eiBovia  liable 
to  dysentery,  dianhoea,  and  other  bowel  complaints ;  it  produces  fever,  oi^  at  any  ntCr 
it  aggravates  this  when  present ;  and,  by  depressing  the  general  health,  it  rendera  all 
complaints  more  severe  and  fatal.  In  districts  in  which  drahiage  is  veiy  imperfect 
fever  is  seldom  or  never  absent,  and  at  particular  seasons  It  rages  like  a  pestilenoe. 
These  matters  have  lately  occupied  much  of  public  attention,  and  will  doubtless  soon 
be  remedied ;  the  knowledge  of  them,  however,  and  the  necessity  of  reibnn,  cannot  be 
too  widely  difihsed. 

7112.  The  exhaUuions  from  decomposing  vegetable  avhttamcea  are  evidenced  in  the  ef- 
fluvia from  nutrshes :  they  produce  agues  and  remittent  fever.  It  is  necessaiy  lor  ttie 
decomposition  of  plants  that  there  should  be  a  certain  degree  of  moisture,  heat,  and,  of 
course,  atmospheric  air ;  if  there  be  too  much  moisture,  decomposition  cannot  oecnr ; 
and  very  wet  places  are  not  so  liable  to  ague  as  places  sometimes  wet  and  sometimes 
dry :  for  exiimple,  a  place  in  which  ague  prevails  wiU  become  free  from  this  whea  a 
marsh  is  converted  into  a  lake ;  again,  a  certain  degree  of  moisture  is  neoessa^  to  pro- 
duce the  malaria ;  and  if  this  be  lessened  by  draining  the  marsh,  4gues  cease,  as  in  tiie 
former  case. 

7113.  The  eJHuvia  from  planU  is  most  abundant  in  spring  and  autumn,  and  for  Uua 
reason :  towards  the  end  o{  summer  plants  lose  their  foluige  and  their  flowers^  and 
scatter  their  seeds ;  an  immense  quantity  of  dead  vegetable  matter  is  thus  diBtrfl>ated 
on  the  ground ;  and  if  the  requisite  degree  of  moisture  be  present,  the  heats  of  amnmn 
soon  cause  decay,  and  extricate  the  peculiar  substances  which  produce  agne  when  dis- 
tributed through  the  air.  Marshes,  again,  towards  the  end  of  summer  have  lost  ina^ 
water  by  evaporation,  and  the  water  plants  which  grow  in  most  marshes  in  ]Hodigions 
quantity  ate  in  a  position  the  most  favourable  for  decomposition.  The  extricatioo  goes 
on  all  the  autumn,  but  is  arrested  by  the  frosts  of  winter,  which  congeal  Uie  water  and 
render  decay  impossible ;  but  in  the  spring,  when  the  sun  again  acquires  power,  the 
remnants  of  the  vegetable  matter  which  have  escaped  decomposition  the  previons  au- 
tumn, and  which  have  lain  dormant  all  the  winter,  are  speedily  acted  upon,  and  a  great 
quantity  of  miasma  is  evolved.  When  marshes  existed  over  large  districts,  all  com- 
plaints were  aggravated  at  these  times ;  and  even  now  it  is  not  uncommon  in  cooatry 
pUces  to  hear  poor  people  anticipating  an  increase  of  their  comi^ainta  **  at  the  spring 
or  fall  of  the  leaf." 

71 14.  The  "  malaria^^  is  rather  pejculiar  in  its  transmission ;  sometimes  it  is  conveyed 
great  distances,  at  other  times  it  infects  only  a  limited  district.  In  all  marahy  conn- 
tries,  as  a  general  rule,  it  is  more  liable  to  attack  those  who  are  nearest  to  the  manih ; 
sometimes,  however,  it  will  pass  over  a  particular  village,  and  Ihis  may  sometimes  be 
traced  to  the  presence  of  woods  and  foliage  between  Uie  marsh  and  villi^  ;  for  it  it 
singular  that  thick  foliage  seems  occasionifiy  suflleient  to  arrest  its  course. 

Malaria  is  more  liable  to  attack  new  comers,  and  those  unused  to  it,  than  inhabitants 
of  fenny  countries ;  it  will  sometimes  not  excite  ague  till  the  strength  of  the  individual 
has  been  accidentally  lowered  by  some  cause  or  other.  It  seems  more  poweribl  in  the 
evening  than  in  the  middle  of  the  day  •,  it  will  attack  those  sleeping  on  the  ground  iloac; 
and  pass  over  those  who  are  at  the  top  of  the  house ;  sleeping  on  the  groond  in  tto 
open  air  is  almost  sure  to  give  an  attack. 

7116.  Touching  the  means  of  preventing  the  action  of  malaria,  aome  have  fiudsd 
that  smoking  has  much  power  as  a  securitive  *,  and  in  fenny  countries  some  peofils  al 
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waya  take  apirits  before  going  into  the  air  in  the  erening ;  bat  it  ia  doubtfu  if  theae  da 
any  good  :  the  beat  thing  ia  to  take  two  or  three  graina  ofnUphaie  of  quinine  every  four 
or  aix  boura,  directly  any  aymptoma  of  an  attack  are  perceived. 

Sect.  VII. — ^texperaturb. 

7116.  The  human  fratne  ia  capable  of  a  conaiderable  power  of  accommodation,  and 
can  auatain  without  inconvenience  the  eztremea  of  temperature  :  aa  a  meana  of  pre- 
aerving  health,  however,  a  temperature  moderate,  and  not  auddenly  changeable,  ia  the 
beat ;  but  on  thia  aubject  we  refer  the  reader  to  what  we  have  aaid  on  **  Warming,'* 
Book  II.,  and  **  VentUation,''  Book  III. 

Sect.  VIII. — exercise. 

7117.  Exerciae  ia  abaolutely  neceaaary  to  preserve  the  health  ;  moat  people  will  ad- 
mit this  atatement,  but  few  know  exactly  what  proper  ^xercise  ia  :  by  proper  exerciae 
ia  meant  the  uae  of  all  the  muaclea  in  the  body,  not  in  an  immoderate  degree,  but  enough 
to  keep  them  in  full  play,  and  render  the.diacharge  of  their  office  eaay  and  pleasant  to 
the  person ;  hardly  any  kind  of  exerciae  by  itaelf  can  be  considered  aa  doing  thia ;  even 
walking,  which  is,  on  the  whole,  the  beat,  exercises  the  legs  mudi  more  than  the  anna, 
and  with  walking  it  is  necessary  to  combine  some  plan  by  which  we  may  call  into  play 
the  muscles  of  the  arms  and  of  the  chest :  the  legs  of  the  professional  pedeatrian  are 
often  beautifully  developed,  while  his  arms  appear  as  if  made  for  another  person :  the 
arma  of  the  blacksmith,  again,  are  thoae  of  a  powerful  athletic  man,  while  his  legs  are 
comparatively  amall  and  feeble.  Therefore  walking,  by  itaelf,  although  extremely  uae- 
ful,  doea  not  answer  to  the  definition  of  complete  exercise,  unless  it  be  combined  with 
the  use  of  the  dumb-bells,  or  with  some  plan  which  enlarges  the  cheat  and  calls  into 
action  the  muscles  of  the  upper  half  of  the  body. 

71 18.  Boating  and  rowing,  again,  exerciae  the  chest  and  arma  more  than  other  parte, 
and  in  moderation,  and  combined  with  walking,  no  exercise  ia  better  than  rowing ;  but 
if  too  much  indulged  in,  it  is  apt  to  supersede  walking,  and  then  the  arma  are  immod- 
erately uaed;  and,  from  the  constant  moving  of.  the  chest,  the  heart  is  made  to  beat 
atronger  than  it  ahould,  becomea  over-nourished,  and  at  length  enlarged,  and  then  per- 
hapa  diaeased  in  other  waya. 

7119.  Horse  exercise  is  very  good,  and  in  some  particular  cases  remarkably  uaeful, 
but,  like  every  aingle  form  of  exerciae,  it  ia  too  partial  in  ita  operation,  calling  into  play 
only  a  few,  comparatively,  of  the  muscles  in  the  body ;  it  should  consequently  be  combmed 
with  walking,  the  uae  of  the  dumb-bella,  dec. 

7120.  Carriage  exercise  is  useful  chie^  by  the  fresh  air,  change  of  scene,  &c.,  which 
accompany  it. 

Among  other  exerciaes,  particularly  in  those  predisposed  to  any  diaeaaea  of  the  cheat, 
reading  aloud  is  one  of  the  best  that  can  be  taken ;  it  caUs  into  play  many  muaclea,  and 
causes  a  more  rapid  transmission  of  the  blood  through  the  langa. 

7121.  To  sum  up  what  we  have  aaid  in  a  few  words,  exercise  must  be  composite ; 
walking  must  be  combined  with  other  forms  ;  horse  exercise  must  not  alone  be  depended 
on  ;  one  aet  of  muscles  must  not  be  exercised  to  the  exclusion  of  other  sets. 

7122.  With  regard  to  the  degree  and  extent  of  exercise,  thia  must  be  left  to  the  dis- 
cretion of  each  individual.  We  may  make  this  remark,  that  great  exerciae  muat  not  be 
taken  suddenly ^  that  ia  to  say,  a  person  who  for  some  months  haa  not  been  able  to  exer- 
ciae regulaiiy  must  not  attempt  at  once  to  return  to  the  same  degree  he  uaed  before  the 
disuse ;  he  must  regain  the  atandard  gradually.  Exceeg  of  exerciae  ia  indeed  very  hurt- 
ful ;  many  diseases,  particularly  of  the  lunga  and  heart,  are  brought  on  by  it ;  the  vio- 
lent rowing  which  ia  practiaed  at  some  of  our  univeraitiea  haa  in  aeveral  inatanoea  been 
attended  with  very  diaaatroua  conaequencea. 

[The  observationa  of  this  section  are  judicious,  but  incomplete.  Exercise,  to  be  use- 
ful, should  be  performed  in  the  open  air,  and  it  ia  for  thia  reaaon  that  the  uae  of  the 
dumb-bella  ia  not  adequate  of  itaelf  to  aecure  the  objecta  of  an  invalid.  The  aame  ob- 
jection liea  to  a  reliance  upon  dancing,  aince  this,  alao,  ia  moatly  performed  within  doora. 
Sawing  wood  for  males,  and  jumping  the  rope  for  femalea,  in  the  open  air,  when  the 
weather  permits,  will  be  found  the  preferable  modes  of  exerciae,  calling  into  action  all 
the  muaclea  of  the  body,  and  eapecially  those  of  the  arms  and  cheat. 

Invalids  shoidd,  whenever  practicable,  be  advised  to  select  modes  of  exercise  which 
are  aomewhat  in  the  nature  of  productive  labour.  To  exerciae  for  any  length  of  time 
merely  for  the  aake  of  health  ia  found  to  become  a  daily  toil ;  while  labour  in  the  agri- 
cultural or  mechanic  arts  may  be  made  productive,  at  least  in  aeeing  the  fruits  of  their 
work,  and  caUs  off  the  mind  from  the  existing  diseaae  which  renders  exerciae  neceaaary 
aa  a  remedial  agent.  Hence  thoae  who  travel  aolely  for  health,  having  no  definite  ol^* 
ject  in  view,  are  aeldom  benefited  by  the  exercise  of  riding  or  sailing,  becaoaethe  mind, 
inatead  of  being  em]^yed  on  the  changing  acenery  and  yaried  objecta  of  contemphition, 
reacta  upon  itaelf,  and  pores  over  the  morbid  aymptoma  which  impose  the  journeying  at 
^  task,  ofton  when  rest  would  be  preferred.    To  have  in  view  aome  object  of  buaineaa 

7N 
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r  ewea  to  Tint  distant  nUtivet  or  frieiidSv  abooM  be  weved  vhenever  |Ractieahle»  i 
•rder  to  aecare  the  fuU  adTantegee  of  exereiae  wliea  medicallj  adviaed.} 


CHAPTER  IV. 
uaarvL  ivroEMATtoir  iif  cask  or  aionniss  nt  ma  fairlt. 

7133.  Under  this  head  we  propoae,  Jk^i,  to  describe  aome  alight  dteoiden  wbiet  are 
oaoaUy  curable  withoat  medical  aid  ;  $eamily,  to  emmierate  the  cueomrtanees  whid 
would  lead  us  to  apprehend  the  approach  of  certain  acTere  diaeaaea ;  ihriif^  to  ootiee 
the  chief  accidents  which  may  occur  in  a  family ;  and,  fmu-ikhf,  to  detail  the  management 
of  the  sick-room  during  the  prevalence  of  certain  severe  afiectiona.  The  two  latter  we 
ahaH  treat  of  in  aeparate  chapters. 

Sect.  L-*-«LiaHT  disordbbs  usually  cpbablb  without  ■smcai.  a». 

Sub  SECT.  1. — Common  Ccldj  Cough, 

7194.  A  edd  hegvu  with  a  little  chilliness,  and  feeling  of  illness,  followed  by  diftih 
paina  in  the  back  of  the  head,  down  the  neck,  or  in  the  back ;  there  is  often  headache ; 
the  nostrils  seem  dry  and  stuifed  ;  there  ia  frequent  sneexing,  and  aoon  afterward  d»- 
chaiigea  firom  tbe  noae  and  eyes.  Such  an  attack  is  often  called  "  a  cold  in  the  beadf 
after  remaining  at  a  height  for  two  or  three  days,  or  longer  in  some  iadiTidQala,  tboe 
aymptoma  gradually  subside,  leaving  behind  them  a  little  hacking  cough  with  slight  ex- 
pectoration, which  continues  for  two  or  three  weeks. 

Treatment  of  a  CoU.— Ahnost  every  one  possesses  some  way  of  curing  his  own  coU. 
In  asoet  cases  it  is  advisable  to  keep  within  doors,  to  take  care  of  draughts,  and  to  leave 
off  animal  food  for  two  or  three  days ;  the  feet  may  be  bathed  in  warm  water,  and  a  piO 
taken,  conaisting  of  a  mixture  of  blue  pill  (about  two  grains)  and  James's  powder  (about 
three  graina). 

If  the  cold  be  very  aevere,  if  there  be  considerable  fever  present,  indicated  by  a  hot 
skin,  quick  pulse,  fumed  tongue,  and  thirst,  the  patient  should  retire  to  bed ;  a  brisk 
aperient  ahoidd  be  taken,  and  at  night  the  warm  foot  bath  used,  and  the  pill  above  men 
tioned.    After  two  or  three  days  the  violence  of  the  cold  subsides,  and  tiie  cough  left  if 
often  troublesome :  the  following  draught  is  useful : 

Take  of  wins  of  ipecacQanhiu  10  or  15  drops ;  euuplionted  tmetara  of  opiom,  10  dnf» ;  rainphw  nuKn*. 
S  taUo>tpooiifiils.    Diftoght  to  be  taken  night  and  moming. 

Or  this  draught  is  oilen  efficacious,  viz. : 

Take  of  tinctnri  of  baleam  of  tola,  90  drops ;  compound  powder  of  ipecaeaanha,  Sgraiaf ;  asKxIafe  ct  aeaeia 
oa  much  a«  maj  be  sofficient ;  water,  S  table-spoonfole.    Draught  to  be  taken  eTeiynigkt  fer  J  nigkta  luaoisg. 

For  measuring  the  drops,  it  is  advisable  to  use  a  little  graduated  glasa  called  a  nnam 
measure,  and  which  can  be  bought  at  any  druggist's  shop.  Sometimes  a  cold  ia  arrested 
by  a  plan  altogether  the  reverse  of  this,  viz.,  eating  as  usual,  and  taking  a  glass  or  two 
of  wine  more  than  ordinary ;  and  this  plan  is  chiefly  successful  when  there  is  but  litUe 
ibverishness  attending  the  cold.  Another  plan  by  which  a  cold  can  sometimes  be  al 
once  arreated  ia,  taking  a  dose  of  tincture  of  opium  (about  twenty  minims  of  the  tincture) 
at  bedtime,  and  followmg  it  up  next  morning  with  an  aperient  mixture,  such  aa  tbe  fol- 
lowing : 

Take  of  anliAiAta  of  magneela  (Epeom  MlU)  ftom  S  to  4  dracbma ;  infoaion  of  aenaa,  S  table-apodnfab :  bae- 
tan  of  aeBBa,  1  dnohm  (W  maaiam).    I>raQgkt  to  be  taken  tbe  fitat  thing  in  tho  anming. 

However,  if  this  plan  do  not  stop  the  cold,  it  will  increase  it ;  and  we  do  not  recommend 
it  unlCBa  there  be  some  particular  necessity  for  speedily  getting  rid  of  the  cold.  Another 
plan  haa  been  much  recommended  by  Dr.  C.  J.  B.  Williams,  and  which  seems  really  to 
be  beneficial,  particularly  in  cases  where  colds  are  verv  severe,  lasting  for  2  or  3  weeks ; 
we  allude  to  the  total  abstinence  from  fluids  of  all  Kinds  for  48  or  60  honra  ;  the  lipi 
may  be  wetted,  but  no  fluid  should  be  swallowed.  In  46  or  48  hours  the  aeveie  symp- 
toms disappear,  the  eyes  no  longer  smart,  the  drschargea  from  the  nose  cease,  and  the 
cough  disappears ;  one  great  advantage  of  the  plan  is,  that  it  permits  the  individual  ta 
pursue  his  ordinary  avocations  ;  it  does  not  confine  him  to  the  house.  Bat  this  plaa 
greatly  augmenta  fever  when  it  is  present. 

SuBSBCT.  3. — Infyienza. 


7135.  This  in  many  reepecta  resembles  a  severe  cold,  but  with  more  ^9ver,  wllb 
Ipreater  headache^  and  loss  Of  appetite ;  the  cough  is  also  often  very  aoTere,  and  thsia 
IS  a  remarkable  lose  of  strength ;  the  general  indispoaition  ia  very  diatreasmg  {  thate  it 
great  thirat,  white  tongae,  with  heat  of  skin  and  quickened  pulse. 

7186.  Tttatment. — ^This  is  a  much  more  aerious  conqplaint  than  ooM,  aad  almoal  ri- 
ways  demands  medical  aid :  the  warm  bath  should  be  used,  and  the  patietit  8h««di  m 
to  bed,  and  take  the  pill  formerly  mentioned  (viz.,  blue  pin  and  Jamea'a  powder!  »i 
next  mcirning  an  aperient;  if  aenna  be  very  disagieaable,  Enaom  aalta  may  te 
an  efllbrvesoing  draught. 
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SoBSKCT.  3. — Sort  Throat* 

7127.  This  often  accompanies  a  cold.  In  a  severe  kutm  it  requires  medical  attend 
anee ;  when  not  so  severe,  however,  it  is  often  relieved  by  simple  gargles,  such  as  so- 
lution of  gum,  with  barley  water,  and  by  the  inhalation  of  warm,  watery  vapour. 

Individuals  are  sometimes  annoyed  with  constant  recurrences  of  sore  throat.  When 
examined,  the  throat  is  seen  swollen,  but  not  very  red ;  in  fact,  it  is  what  is  commonly 
railed  relaxed  sore  throat :  now  it  is  in  these  cases  that  gargles  of  eapsicnm  and  ot 
port  wine  are  useful,  bnt  it  should  be  remembered  that  these  gargles,  if  there  be  much 
inflammation,  are  likely  to  do  more  harm  than  good ;  and,  instead  of  them,  we  beg  to 
recommend  a  gargle  of  alum  directly  the  soreness  and  feeling  of  relaxation  begin 
to  appear.  This  gargle  must  be  saturated  with  alum,  and  is  best  made  in  the  following 
manner :  A  piece  of  alum  is  pounded  finely  in  a  mortar,  and  then  boiling  water  poured 
upon  this,  and  rubbed  with  the  alum ;  or  the  alum,  when  powdered,  may  be  put  out  of  the 
mortar  into  a  glass,  and  boiling  water  poured  upon  it,  and  the  two  stiired  together  with 
a  spoon ;  then  the  water  must  be  poured  oflT  and  left  to  cool ;  if  any  alum  is  deposited 
as  it  cools,  it  proves  that  the  solution  is  saturated.  The  gargle  thus  prepared  should  be 
used  every  hour  or  two  for  several  successive  times  *,  after  the  few  first  times  the  pain 
and  difficulty  of  swallowing  subside,  and  gradually  altogether  disappear. 

It  is  a  good  plan,  when  sore  throat  is  a  common  oooorrenee,  to  gargle  every  morning, 
or  every  other  morning,  with  this  s<datidn.  S<riation  of  salt  and  water  is  also  a  goMi 
gargle  in  such  a  ease. 

SuBSECT.  4. — Stiff  Neck, 

7128.  A  stiff  neck  is  almost  always  relieved  by  warm  fomentations  and  the  warm 
bath ;  warmth  may  also  be  apidied  by  means  of  hot  flannels  wrapped  roond  the  neok 
A  dose  of  James's  powder  (t{iree  or  four  grains)  may  be  taken  at  bedtime. 

SxTBSEO-r.  5. — Toothache. 

7139.  Toothache  may  be  rheumatic,  or  may  be  caused  by  the  decay  of  a  tooth  and  in- 
flammation of  its  nerve. 

In  the  former  case  the  pain  extends  to  several  teeth,  and  along  the  jaw  ;  it  is  duller 
than  the  pain  of  decayed  teeth,  and  does  not  come  on  in  paroxysms  ;  there  are  also 
often  pains  over  the  head  or  down  the  neck,  in  fact,  rheumatism  extending  to  other  parts. 

In  toothache  proceeding  from  decay  the  pain  is  at  times  dull  and  gnawing,  at  times 
severe  and  cutting,  shooting  to  the  ear,  alon^  the  jaw,  and  down  the  neck :  the  cause  ot 
the  p|ain  is  an  inflammation  of  the  nerve  distributed  on  the  pulp  of  the  tooth,  and  the 
pain  is  more  or  less  severe,  according  to  the  extent  and  height  of  the  inflammation.  To 
understand  this  fully,  a  few  words' on  the  structure  of  the  teeth  become  necessary. 
Every  one  knows  that  teeth  have  different  shapes :  one  part  is  called  the  body,  the  other 
the  fang  of  the  tooth ;  each  tooth  is  composed  of  a  bony  matter  called  the  ivory  and  of 
a  white  matter  covering  this  on  the  crown,  veiy  hard  and  denee,  and  termed  the  enamel 
of  the  tooth.  Within  the  tooth  is  a  oavity,  having  somewhal  the  shape  of  the  tooth 
itself,  and  filled  with  a  whitish  sobstanoe  called  the  pulp ;  at  the  end  of  the  fang  of  the 
tooth  is  visible  a  httle  opening ;  into  this  opening  pass  numerous  rutle  vessels  and  nerves ; 
th^  run  into  the  central  cavity,  and  are  distributed  on  the  pulp :  now  when  the  tooth 
has  decayed  somewhat,  the  food  which  is  taken  into  the  mouth  can  more  easily  malce  an 
impression  upon  the  nerve ;  if  this  impression  be  suffieiently  severe,  inflanunation  fol- 
lows, and  lasts  a  longer  or  shorter  time. 

Several  circumstances  are  at  once  evident  from  this  statement ;  it  proves  how  care 
All  everybody  should  be  not  to  let  the  teeth  decay  teo  far,  else  it  becomes  impossible  to 
stop  them.  The  process  of  stopping  consists  in  scoopiog  out  idl  the  decayed  part  of  the 
tooth,  and  filling  up  the  hollow  with  gold  leaf  or  tin  Ibil ;  if  the  decay  has  gone  on  to 
near  the  pulp,  there  is  not  snfllcient  ivory  left  to  be  scooped  oat.  Again,  it  is  v^  evi- 
dent that  the  use  of  dropping  landanum  and  other  sedatives  into  the  tooth  results  from 
Iheir  action  on  the  nerve  itself;  laudanum,  indeed,  is  often  very  soceessfid  in  allevia- 
ting the  pain.  Besides  laudanum,  various  remedies  are  applied  to  a  decayed  tooth  to 
relieve  the  pain ;  ean^horated  »piriif  applied  on  cotton  wool,  or  enaoott,  or  odof  doou^ 
are  often  used  with  success  ;  these  seem  to  act,  not  as  sedatives,  but  by  exhanstingthe 
irritability  of  the  nerves,  and  then  their  sensibility  being  deadened,  the  pain  ceases.  It 
might  be  expected  that  we  should  enlarge  here  on  the  subject  of  dentists,  bat  we  think 
it  would  be  invidious  to  point  out  any  particular  Individuals  as  better  than  others ;  and 
as  there  are  plenty  of  excellent  edocated  dentists  in  London  and  the  lai^e  provlneid 
towns,  it  is  a  man's  own  fault  if  he  run  the  hasard  of  losing  his  teelh  by  placing  him- 
self in  the  hands  of  an  empiric.  We  wish,  however,  to  caution  our  readers  against  the 
use  of  aUoys,  amalgams,  mineral  succedanea,  dee.,  and  all  the  tribe  of  advertising  den- 
tists: some  of  these  substances  are  made  with  silver  and  mercury,  and  are  positively 
hurtful ;  others  are  useless ;  and  though,  occasionalbr,  some  seem  to  answer  their  pui^ 
pose,  the  employment  of  the  magority  will  be  attended  with  disappointment.  We  beheve 
ve  may  safely  add  that  all  the  best  dentists  in  London  have  kmg  given  up  these  oook- 
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pounds.    When  toothache  is  Teiy  severe  and  the  gam  is  inflamed,  it  is  often  useful  ti 
apply  one  or  two  leeches  to  the  gam. 

SuBSBCT.  6.^-£aracA«. 

7180.  This  is  sometimes  merely  a  nerrous  aflection,  and  may  be  relieved  by  droppiBf 
two  or  three  drops  of  laudanum  into  the  ear,  with  or  withont  a  little  sweet  oil ;  bat  often 
earache  is  by  no  means  a  trifling  aflTection,  and  if  the  laudanum  do  not  relieve  the  pais, 
medical  assistance  should  be  sought  for,  as  high  inflammation  may  prevail,  and  heariog 
may  be  interfered  with — the  brain  even  may  he  aflTected ;  leeches  and  active  tieatmeot, 
even  blood-letting,  become  necessary. 

We  take  this  opportunity  of  mentioning  that  in  case  of  any  little  insects  getting  into 
the  ear,  they  wiU  be  inunediately  killed  by  a  few  drops  of  olive  oil  poured  into  tbe  ear, 
if,  indeed,  the  acrid  secretions  of  the  passage  have  not  already  had  that  efiect  If  a  child 
put  a  seed,  a  little  pebble,  or  any  small  body  of  that  nature,  into  the  ear,  it  nuj  be  often 
extracted  by  syringing  the  passage  strongly  with  warm  water  for  some  time :  if  this  do 
not  eflTect  its  expuUion,  the  scoop  or  forceps  of  the  surgeon  become  necessary. 

SoBSKCT.  7. — Headache  from  Indigestion. 

7131.  Headache  may  arise  from  numerous  causes,  with  which  at  present  we  havens- 
thing  to  do.  We  spoBik  now  of  that  kind  of  headache  which  people  know  arises  from  in- 
digestion ;  the  bowels  being  a  little  more  costive  than  usual,  the  ibod  having  been  ^ 
ferent  from  the  accustomed  routine,  are  circumstances  which  in  perticalar  indiYiduli 
are  often  followed  by  a  heavy,  tense  headache,  situated  over  the  eyes,  or  over  one  ejt 
and  over  one  temple,  or  else  extending  all  over  the  head.  There  is  often  a  difficolty  in 
casting  the  eyes  up  suddenly  to  the  ceiling ;  the  eyes  look  heavy,  and  ooder  them  is  a 
darkened  cirde ;  there  is  also  present  a  feeling  of  sickness,  uneasiness  and  weight  in 
the  stoouich,  partieulariy  after  meals ;  the  bowels  are  costive  ;  there  is  flatnlenc]r ;  the 
urine  is  turbid ;  the  tongue  is  white  ;  the  mouth  parched  or  clammy;  the  breath  is  often 
a  little  fetid,  and  the  food  may  be  tasted  for  several  hours  after  it  has  been  takes. 

7132.  Treatment. — ^If  there  be  much  nausea,  and  feeling  of  weight  and  dtsteotion,  an 
emetic  of  ipecacuanha  becomes  necessary.  To  an  adult  ef  twenty  years  aad  apward, 
from  fifteen  grains  to  one  scruple  will  be  a  good  dose ;  for  a  boy  of  twelve  yean,  half  a 
scruple  will  be  sufficient.  Warm  chamomile  tea  may  be  drank  afterwvd ;  it  keeps  op 
the  sickness,  and  effectually  dislodges  all  offending  matter  from  the  stomach.  After  th« 
emetic  htis  fully  acted,  an  aperient  mixture  should  be  given. 

To  avoid  these  headaches,  attention  to  diet  and  the  state  of  the  boweU  are  the  great 
points  to  be  regarded.  The  diet  should  be  simple,  without  fennested  Uipior;  sDimal 
food  should  be  Uken  once  a  day.  To  regulate  the  bowels,  nothing  is  better  tbM  diooer 
piUs,  containing  a  little  rhubarb,  aloes,  and  compound  extract  ef  cofbeynth ;  vrhea  the 
bowels  are  got  into  a  regular  state  these  should  oe  discontinued. 

SvBSKCT.  8. — Hywterical  FUs  and  Ajfutions, 

7133.  An  hysterical  fit,  although  generally  a  very  innocent  thing,  is  suffidently  alaim- 
ing  when  seen  for  the  first  time.  Although  most  usual  in  excitable  and  iU^iegolated 
minds,  it  may  occur  in  the  most  sensible  and  ealm-judging  person.  Sodden  sbodb, 
Aright,  great  mental  emotion,  grief,  joy,  anger,  will  produce  in  any  one  an  hysterical  fit 
of  more  or  less  violence. 

The  fit  is  often  preceded  by  a  feeling  of  faintncss,  and  of  choking,  as  if  a  ball  wen 
rising  in  the  throat,  interfering  with  swallowing,  and  even  with  spec^.  Tbea  oomes 
on  a  violent  fit  of  screaming,  and  sobbing,  mingled  with  wild  bursts  of  laughter ;  the 
eyes  are  closed,  the  breath  is  drawn  with  labour,  the  face  becomes  red*  and  the  Umbs 
perhaps  convulsed ;  the  throat  is  grasped  violently,  or  the  hair  ia  torn,  or  the  hands  « 
feet  are  beaten  violently  against  the  ground.  In  fifteen  or  twenty  minutes  tbe  fit  goes 
off,  and  the  patient  comes  to  herself,  having  been  unconscious  the  whole  time,  w  mote 
often  retaining  a  distinct  recollection  of  the  occurrences  around  her,  although  she  maj 
pretend  not  to  do  so.  During  the  fit,  all  that  is  necessary  is  to  see  that  the  patient  doea 
not  receive  any  injury  by  rolling  violently  off  the  bed  or  sofa.  She  should  be  prevented 
striking  and  injuring  herself,  but  beyond  this  thero  is  no  reason  to  employ  force  to  ts- 
strain  her  movements.  The  sudden  dashing  of  cold  water  in  the  face  is  often  of  set 
vice ;  some  advise  salt  to  be  put  into  the  mouth. 

If  hysteria  always  assumed  this  form,  it  would  be  a  mild  and  tractable  aflecUon,  in- 
stead of  being,  as  it  is,  one  of  the  most  difficult  to  treat  in  the  whole  range  of  medicise 
But  the  soci£  position  of  women  diversifies  this  disease  in  a  hundred  difierent  wsjt 
The  conventionalities  of  society ;  the  strife  after  fashion ;  the  desire  of  approbation ;  the 
intense  longing  for  sympathy ;  the  mortification  of  failure ;  the  excessive  coltivataon  d 
the  intellect  as  compared  vrith  the  physical  fhune  and  strength ;  the  excitation  of  tk 
moral  faculties  by  theatrical  exhibitions,  and  by  the  innumerable  wcnks  of  imaginitiH 
which  derive  their  interest  from  delusive  views  of  lifeand  actual  society,  all  tend  to  enm 
a  struggle  and  mental  contest,  which,  in  the  susceptible  organization  of  the  edoe^ 
woman,  ends  in  many  inatanoes  in  one  of  the  numerous  forms  of  hysterical  disease. 
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We  make  these  remarks  DOt  in  the  shape  of  a  crusade  against  the  present  system  of 
female  education,  for  this,  as  far  as  we  know,  has  improved,  and  will  improve  still  more ; 
but  we  wish  to  point  oat  to  the  parents  of  an  hysterical  patient  how  valuable,  and  in« 
deed  indispensable,  to  the  medicsU  man  is  their  assistance  in  the  treatment  of  the  com- 
plaint. What  advantage  can  medicines  give,  or  the  professional  attendance  for  ten  min- 
utes a  day,  if  the  cause  of  all  the  disorder,  the  important  mental  process,  be  left  unrem- 
edied t  If  parents  will  not  assist  in  the  treatment  of  these  complaints,  the  physician 
cannot  restrain  them,  nor  are  they  "  curable  by  any  herbs."  The  mind  must  not  be  left 
to  itself,  nor  must  works  of  imagination  and  of  absorbing  interest  be  allowed  under  the 
idea  of  amusement.  If  possible,  some  pursuit,  interestmg,  yet  not  exciting,  should  be 
inculcated— some  plan  by  which  the  intellectual  and  mond  faculties  are  gratified,  but 
not  roused  into  violent  and  opposing  action. 

The  excitement  of  mixed  society  must  in  many  cases  be  avoided,  bat  the  presence  of 
friends  is  often  singularly  beneficial,  by  withdrawing  the  mind  from  constant  attention 
to  its  ow^  thoughts.  Too  much  sympathy  must  not  be  given ;  and,  especially  in  the 
middle  classes,  one  must  guard  against  that  strange  fanaticism  which,  under  the  sem- 
blance of  religion,  is  too  frequently  ah  attendant  source  of  hysteria. 

Improvement  in  bodily  health  will  often  remove  hysterical  affections ;  hence  coontiy 
air,  plenty  of  exercise  on  foot  as  well  as  on  horseback,  and  sea  bathing  are  of  essentia 
use.    Plain  food  and  warm  clothing  are  also  essential. 

[Hysteria,  as  its  name  implies,  is  very  frequently  symptomatic  of  some  irregularity  in 
the  function  peculiar  to  the  womb,  the  periodical  secretion  from  that  organ  being  either 
deficient  or  in  excess ;  irregular  in  its  recurrence ;  attended  with  difficulty  and  pain ;  or, 
as  in  many  cases,  morbid  in  its  quality,  being  rather  a  discharge  of  blood  than  the  ordi- 
nary ilow.  To  some  one  of  these  conditions  the  severe,  protracted,  or  repeated  attacks 
of  hysteria  are  to  be  ascribed  much  oftener  than  to  the  mental  or  moral  causes  justly 
named  as  occasionally  productive  of  the  disease.  Indeed,  many  of  the  mental  manifes- 
tations of  females,  which  are  afiiictive  to  themselves  and  others,  result  from  physical 
disease  in  the  reproductive  organ,  which,  at  certain  periods  of  life  especially,  may  be 
regarded  as  the  centre  of  sympathy,  whence  a  multitude  of  morbid  affections  of  the  ner- 
vous system  derive  their  origin.  A  neglect  of  recognising  the  important  bearings  of 
this  feature  in  the  female  economy  often  results  in  withholdmg  that  sympathetic  kind- 
ness and  physical  treatment  they  need,  and  a  disposition  to  apply  the  indefinite  teim 
**  nervous*'  to  the  group  of  symptoms  which,  if  they  do  not  ultimately  prove  serious,  are 
for  the  present  the  source  of  moeh  positive  suffering. 

The  counsel  of  a  sUMul  and  experienced  physician  should  always  be  sought  where 
the  earliest  domestic  remedies  fail  to  relieve  the  irregularities  of  females,  and  especial- 
ly when  hysterical  symptoms  supervene.] 

SUBBECT.  d.'-WhUlows. 

7184.  These  are  extremely  painful  affections,  arising  from  the  formation  of  matter 
ander  some  of  the  dense  structures  of  the  ends  of  the  fingers  and  thumb.  Cold  lotions,  or 
a  bread  poulioe,  may  be  applied ;  bnt  the  most  efllhctual,  and  after  a  time,  if  the  case  be 
severe,  the  necessary  treatment  is,  letting  out  the  water  with  a  lahcet ;  and  though  this 
little  operation  is  somewhat  j»ainfiU,  yet  it  is  mnch  less  so  than  the  torment  which  often 
attends  the  disease. 

7135.  Severe  WkilUno. — In  commencing,  laudanum  applied  constantly  by  means  of  a 
rag  dipped  in  it,  and  put  round  the  finger,  is  a  good  and  soothing  remedy. 

SvBSBCT.  10. — Boils, 

713d.  These  are  painful  swellings  of  a  hard,  dense  structure,  slowly  increasing  in  size, 
till  sometimes  they  become  as  large  as  a  pigeon's  egg,  or  larger ;  after  a  time  matter 
forms  and  discharges  itself,  then  the  core,  as  it  is  vulgarly  called,  comes  away,  and  the 
boil  heals  up.  They  should  be  poulticed,  and  balsam  of  Peru  applied  twice  a  day ;  when 
matter  forms,  the  surgeon's  lancet  will  expedite  the  cure. 

SuBSKCT.  11. — CarbuneU. 

7137.  This  is  a  large  swelling,  occurring  chiefly  on  the  back,  very  painful,  and  often 
four  or  five  or  more  inches  in  circumference ;  matter  gradually  forms  and  discharges 
itself  by  several  openings.  It  is  a  serious  disease,  and  requires  prompt  medical  aid. 
Poultices  must  be  applied  twice  a  day.  If  the  patient  be  old  and  feeble,  the  strength 
must  often  be  supported  by  animal  food,  malt  liquor,  and  perhaps  wine  and  Peruvian 
bark  administered. 

SUBSSCT.  12.— CMttfstiu. 

7138.  These  generally  arise  from  sudden  variation  of  temperature,  particularly  in  del- 
icate and  loosely-doth^  children ;  they  are  most  common  on  the  feet,  but  may  occur 
on  the  bands,  nose,  ears,  or  other  parts  of  the  body.  There  is  a  red,  painfhl  swelling, 
which  itches  very  mnch  when  in  bed ;  ice  or  cold  water  is  the  best  thing,  and  should  be 
■sed  two  or  three  times  a  day,  or  various  stimulating  applications  are  resorted  to,  as 
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eamphorated  rairiu  of  wine,  tifioUKe  of  Bigrnli,  or  spirit  Tbe  put  dMMli 

be  well  clothed,  and  changes  of  teiapeniore  guarded  against.  If  chilUains  are  doc  ar- 
rested in  this  way,  the  red  oelour  becomes  bkie,  and  after  a  time  a  Tesicle  rises,  wfaicb 
opens,  and  leaves  a  sore  and  painfid  place.  To  this  a  ponltioe  should  be  applied,  oi 
linen  rags  coyered  with  some  simple  ointment.  If  the  sore  do  not  improve,  certaio  ap- 
locations  are  neceasarj,  but  which  most  not  be  need  withont  the  aanctioo  <^  the  oiedi- 
cai  attendant 

SiTBsacT.  13.— i^i£e#. 

7190.  In  many  instances  this  troublesome  complatnt  arises  entirely  from  a  want  «f 
dne  attention  to  the  state  of  the  bowels,  conjoined  with  sedentary  habits,  deficiency  of 
exercise,  and  over-eating.  In  many  cases  the  patient  receives  great  relief  ftoai  gentle 
exercise  on  foot  and  horseback,  unless  there  be  so  much  pain  as  to  render  lh»  punfuJ, 
in  which  case  medical  advice  is  necessary ;  otherwise  inflanunaiion  of  the  puts  may 
ensue,  and  cause  excruciating  torment.  With  regular  daily  exerose,  alsoi,  a  diet  light 
and  digestiUe  must  be  used,  and  the  bowels  kept  in  a  lax  and  proper  state  by  a  mixuae 
of  magnesia  and  sulphur,  or  a  tea-spoonful  of  the  confection  of  senna,  taken  eveiy  ni^ : 
if  this  be  not  active  enough,  a  drachm  of  powdered  jalap  may  be  adided  to  every  oaace 
of  the  confection,  and  a  tea-spoonful  of  this  taken.  The  parts  should  be  well  washed 
once  or  twice  a  day  with  cold  water  and  soap,  and  afterward  an  ointment  may  be  ap> 
plied,  made  of  a  drachm  or  two  of  powdered  gall-nuts,  with  an  ounce  of  lard  or  any  sim* 
pie  ointment :  it  is  better  to  begin  with  a  small  quantity  of  gaU-nut,  and  gradually  ts 
tnereaseit. 

If  the  confection  of  senna  be  not  strong  enough,  half  a  tea-spoonful  of  sulphur  may  be 
added  to  every  dose.  Sometimes,  and  particukirly  in  sedentary  individmds,  the  lower 
part  of  the  bowels  gets  tinged  with  blood,  and  relaxed,  giving  rise  to  the  idea  of  pfles  be- 
ing present ;  the  best  treatment  is  the  avoiding  constipation  by  taking  the  confectios  of 
senna  mentioned  above,  and  using  exercise,  gentle  at  first,  and  afterward  more  active 

Respeoting  the  limits  of  domestic  and  medical  treatment,  this  must  be  left  to  the  dis- 
cretion of  each  particular  person.  It  is  certainly  better  to  be  now  and  then  alanned 
unnecessarily,  than  to  overtook  an  important  and  latent  disease :  even  a  coomioin  cold, 
if  suffered  to  run  on  without  checking,  brings  no  inconsiderable  evils  in  its  train,  and 
Uie  slightest  ehiU^iain,  if  tfeated  improperly,  may  become  an  obstinate  and  unmanage- 
able sore. 

SuBSBCT.  14. — Corns. 

7140.  These  are  chiefly  caused  by  tight  shoes ;  the  best  plan  la  feo  soak  the  ieet  in  hoc 
water,  and  then  for  a  corn-cutter,  or  chiropodist,  to  cut  out  the  nnelens  orcona, 

SuBSBCT.  16. — Warl9, 

7141 .  These  are  got  rid  of  in  various  ways :  some  tie  a  thread  around  their  base ;  but 
a  better  plan  is  to  have  a  pieoe  of  thick  paper  with  a  hole  cut  in  it  the  aixe  of  the  wart ; 
this  is  put  over  the  wart,  and  then  every  morning  a  drop  or  two  of  die  strongest  acetic 
acid  dropped  through  the  hole  upon  the  wart ;  if  this  do  not  succeed,  dropping  oil  of 
vitriol  (sulphuric  acid)  in  the  same  way  will  perhaps  answer. 

SuBSBCT.  16. — On  the  lAmits  of  Domestic  and  Medictd  TrsatmaU. 

7142.  Although  disease  in  many  instances  cannot  be  effectually  tiesled  witboot  pro- 
fessional assistance,  yet  the  greatest  aid  in  many  cases  is  affbrded  to  the  physiGtaa  by 
proper  apprehension  of  his  treatment,  and  by  judicious  fulfilment  of  his  advice:  we  do 
not  exaggerate  when  we  say  that  in  many  severe  diseases  the  prompt  and  skilfol  atten- 
tion of  a  nurse  or  mother  is  of  iocalcolabie  importance ;  without  it,  the  beet  directed 
efforts  of  medicine  are  rendered  nugatory ;  while  possessing  it,  the  physician  knows  that 
all  his  endeavours  are  seconded  in  the  most  efficient  manner.  But  this  subject  wfli  be 
enlarged  upon  when  we  detail  the  **  Management  of  the  Sids-room^— Severe  Di 


Sect.  II.— commencement  of  certain  severe  diseasbs. 

7143.  It  would  be  of  little  use  to  enter  upon  the  detail  of  all  the  multitudinons  ills 
which  demand  medical  assistance :  we  shall  select  a  few  of  the  more  important,  and 
bring  these  only  under  the  attention  of  the  reader. 

The  commencement  of  the  different  eruptive  fevers  (smallpox,  scarlatina,  measles,  dce4 
has  already  been  mentioned. 

SfTBSBCT.  1. — Ague. 

7144.  This  disease,  extremely  common  in  some  districts,  is  scarcely  known  in  otheia. 
It  is  caused  by  the  exhalations  of  decomposing  vegetable  substances,  and  therefore  is 
chiefly  witnessed  on  the  borders  of  marshes  and  low  countries  imperfectly  drained,  or 
occasionally  flooded.  In  its  severe  form  it  is  a  dangerous  disease,  as  in  the  feveis  ^ 
the  Campagna  of  Rome,  where  a  failing  civilization  has  suffered  marshes  to  lie  undrait* 
ed,  and  have  thus  produced  in  modem  Italy  an  intensity  of  disease  nnknown  in  the  dan 
of  ancient  Rome. 
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The  attack  of  an  ^f»  is  imfiHrtniiately  b«t  too  well  known.  At  firat  the  patient  feela 
ebiUy  and  cold,  hea^y,  and  sleepy ;  then  speedily  the  cold  feeling  increases,  until  it  be- 
comes iDtense  ;  the  lips  and  cheeks  become  blue ;  the  skin  becomes  fough  (goose  skin 
as  it  is  called) ;  rings  drop  off  the  fingers,  which,  as  well  as  the  whole  body,  are  shrank 
and  diminished  in  size ;  there  is  shaking  and  trembling.  After  a  variable  time,  the  cold- 
ness diminishes,  and  is  succeeded  by  flushes  of  heat,  which  speedily  become  general ; 
the  skin  is  bow  as  hot  as  it  was  before  cold ;  the  face  is  red  and  swollen  ;  the  pulse  full, 
quick,  with  a  degree  of  hardnese  ;  the  eyes  are  dry  and  red  ;  there  is  often  intense  head- 
ache and  pain  in  the  back.  These  symptoms,  having  continued  at  their  acme  for  some 
time,  gradually  lessen,  the  skin  becomes  moist,  and  at  length  there  occurs  a  universal 
and  plentiful  perspiration,  which  reduces  the  heat  of  the  skin,  and,  gradually  ceasing, 
leaves  the  patient  free  from  pain  and  fever,  but  lanfuid,  inert,  incapable  of  bodily  or 
mental  fatigue.  Such  is  a  description  of  a  well-marked  attack  of  simple  ague ;  there 
are  numerous  variations,  which  it  would  be  useless  to  introduce. 

The  course  of  an  ague  is  as  follows :  It  has  a  disposition  to  return  periodically,  that 
is  to  say,  at  a  determinate  period  :  thus  its  attack  comes  on  in  the  morning,  and  ceases 
after  some  hours ;  but  recurs  on  the  following  morning  at  the  same  hour ;  then  again 
departs,  and  again  makes  its  appearance  at  the  same  boar  on  the  third  day,  and  so  on. 
Such  a  disease  occurring  daily  is  called,  in  medical  language,  a  **  quotidian  ague  ;*'  if,  in- 
stead of  returning  every  day,  it  comes  on  every  other  day,  it  is  a  **  tertian  ague ;"  and 
then  the  attack  is  usually  about  noun ;  if  it  returns  every  third  day,  it  is  a  "  quartan 
ague,"  and  the  attack  occurs  principally  towards  evening. 

7145.  Tr^o^mcn^.— The  treatment  of  ague  is  very  successful :  the  influence  of  Ctn- 
cJuma  bark  has  been  known  for  a  long  time.  It  is  asusd  now  to  prescribe,  not  the  bark 
itself,  but  us  active  principle,  quinine,  extracted  by  chemical  agency,  and  united  with 
nUfhuric  acidy  forming  the  salt  called  dimUphate  of  quinine.  The  dose  of  this  is  ftom 
two  to  eight  grains.    It  should  be  given  between  the  attacks,  in  the  following  form : 

TUm  of  the  diMlpbata  of  qajiiin«t,  9  gnini ;  dilated  •alphnrte  acid,  10  mininw  (or  mora,  if  neoenary)  ;  dilu- 
ted vitric  eeid,  5  miaiiu ;  ufoaion  otroeee,  1^  ounces.  Meke  «  dmnght.  To  bo  taken  ev^jr  three  or  fon? 
hoora. 

The  attack  of  ague  may  sometimes  be  arrested  by  giving  an  emetic.    To  adults  such 

as  the  following  ; 

Take  ol  powdered  ipeoeeusoha  from  1ft  to  99  gmiaf.  Mix  with  a  little  water,  and  tftke.  For  n  child,  ipe* 
cacuanha  wiue  may  be  given,  or  3  ur  4  grains  of  ipecacuanha  iiselC 

Sulphate  of  quinine  being  an  extremely  expensive  salt,  charitable  individuals  living 
in  aguish  districts  are  usually  anxious  to  obtain  some  substitute  equally  efllcacious  and 
less  expensive.  » 

The  active  principle  of  willow  bark,  termed  by  medical  men  *'  salioine"  (from  SaUx, 
the  botanical  name  of  willow),  has  been  used  for  this  purpose,  and  may  be  procured 
from  the  London  druggists.  It  has  certainly  very  considerable  powers ;  but,  as  it  is 
seldom  obtained  at  all  pure,  its  employment  has  not  hitherto  been  extensive. 

Arsenic  is  another  medicine  which  has  a  great  influence  over  ague ;  it  forms  the  chief 
ingredient  in  the  **  tasteless  ague  drop"  of  some  districts,  and  has  the  advantage  of  be- 
ing much  cheaper  than  sulphate  of  quinine.  We  do  not,  howeverj  recommend  its  em- 
ployment in  non-medical  hands,  as  so  powerful  a  remedy  may,  if  overdosed,  lead  to 
dangerous  consequences.  If  it  be  given,  it  should  be  in  the  form  of  the  Limtar  arteni' 
calisy  or  Fowler* s  toUuion^  as  it  is  often  termed ;  aT)d  this  may  be  procureu  from  any 
druggist.  Its  dose  is  at  first  four  or  six  drops  ;  if  it  cause  any  pain  in  the  stomach,  or 
sickness,  it  n)ust  be  instantly  discontinued.  When  neither  cinchona  bark  nor  wiilpw 
bsurk  can  be  obtained,  as,  for  instance,  when  travellers  are  attacked  in  out-of-the-way 
places,  other  substances  must  be  had  recourse  to ;  thus,  chamomile  flowers,  infusion  of 
marsh  trefoil,  buck-bean,  pepper  with  rum,  and  the  rhizome  (underground  stem)  of  the 
sweet  flag  (Acarus  calamus)  have  all  been  celebrated  for  curing  agues,  and  all  seem  to 
possess  powers  able  to  do  so,  though  not  equal  to  cinchona  bark.  It  is  a  good  thing  to 
take  an  emetic  about  half  an  hpur  before  the  attack  comes  on,  such  as  ipecacuanha,  20 
grains  ;  or  sulphate  of  zinc,  20  grains. 

The  root  of  the  common  Avens  (Geum  urbanum)  also  has  been  used  in  agae  with 
success  ;  it  enters  into  the  composition  of  the  Augsburg  beer,  which  in  some  parts  of 
Germany  is  considered  a  preventive  of  ague.  The  root  is  boiled  in  vrater,  and  three 
table-spoonfuls  of  the  infusion  given  every  four  hours. 

Cascarilla  bark  has  also  been  employed  in  agues  with  advantage  when  cinchona  bark 
could  not  be  got. 

SuBSECT.  2. — Continued  Fever* 

7146.  This  disease  has  received  various  names,  according  to  intensity  and  modifying 
circumstances ;  popularly  it  is  often  termed  low,  iMr»oMt,.and,  in  the  worst  forms,  putrid 
fever. 

Of  all  the  common  diseases,  it  in  at  once  the  most  complex  to  observe  and  the  most 
lifficult  to  treat. 
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It  has  imprinted  on  it  various  fonns  bj  the  season,  dimate,  and  epideoue  ageoeiet  - 
by  habit  of  bodv  or  mode  of  life ;  by  cleanliness,  or  the  reverse ;  by  good  liviiig,  or  fey 
scarcity  of  food ;  by  mode  of  employment  and  means  of  subsistence.  It  is  sometimes 
a  mild  disease,  sometimes  most  severe  and  fatal.  The  eariy  symptoms  present  to  tbs 
unpractised  eye  nothing  distinctive.  There  are  at  first  various  feelings  of  languor, 
feebleness,  and  general  illness,  with  cold  shiverinss,  loss  of  appetite,  constipetioii,  and 
disturbed  sleep,  and,  two  or  three  days  afterward,  headache,  pain  in  the  ba^  and  ad» 
ing  in  the  limbs.  In  the  course  of  a  day  or  two,  or  not  for  a  week,  there  ensoe  certaiL 
symptoms  which  are  often  the  first  to  be  observed  by  the  individual  himseir  or  his 
friends ;  these  are  nausea  and  sickness,  heat  and  diyness  of  skin,  great  hfudarbe,  and 
pain  in  the  limbs,  a  dry  and  furred  tongue,  quick  and  ihll  pulse,  restlessness,  and  oAen 
a  great  feeling  of  distress ;  and  with  all  this  often  a  remarkable  trembling,  wUch  eanses 
the  limbs  to  shake  and  totter  during  walking,  and  the  tongue  to  quiver  when  protnided 
^m  the  mouth. 

These  symptoms,  popularly  termed  feverishf  are  by  no  means  distinctive ;  tbev  may 
accompany  almost  any  acute  inflammation,  and,  though  the  educated  eye  of  the  |hysi 
cian  may  be  able  to  form  a  tolerably  correct  guess  as  to  the  nature  of  the  case,  we  en 
not  expect,  by  any  description,  to  enable  our  readers  at  once  to  distinguish  the  disease. 
We  can  enable  them,  however,  to  detennine  that  they  portend  the  advent  of  soDse  daa- 
gerous  disease,  for  which  it  is  desirable  as  early  as  possible  to  procure  medical  aid.  Bsl 
before  medical  aid  arrives  something  can  be  done ;  there  is  great  sickness  and  nausea; 
an  emetic  will  often  remove  this,  and  give  a  temporary  reUef.  Emetics  are  of  great 
service ;  they  give  present  relief,  but  they  also  mitigate  the  disease  throo|^  all  its  soc^ 
ceeding  stages ;  that  is  to  say,  a  fever  which,  from  the  violence  of  its  early  sympitoms, 
threatened  to  be  severe,  after  an  emetic  runs  its  course  mildly. 

But  then  a  difficulty  arises :  an  emetic  would  be  very  useful  in  fever ;  bat  is  the  dis- 
ease, to  see  which  the  medical  man  has  been  sent  for,  really  fever  1  May  it  not  be  some 
local  inflammation  with  feverish  symptoms,  and  in  which  an  emetic  may  do  harm  ? 
Undoubtedly  it  may ;  but  against  this  there  is  no  remedy :  the  chances  most  be  taken 
on  both  sides,  and  it  may  be  said  that  even  in  local  inflanmiation  an  enoetic  may  be  of 
service  if  there  be  much  sickness. 

But  even  if  there  be  a  fever,  there  may  exist  certain  symptoms  which  pomt  out  that 
emetics  are  improper.  To  two  of  these  symptoms  we  aiiaU  shortly  advert  Pint,  if 
there  be  intense  pain  at  the  pit  of  the  stomach,  with  heat,  and  a  red  tongue,  proving 
inflammation  to  exist  there,  emetics  may  do  more  harm  than  good ;  and,  secondly,  if 
there  be  extreme  affection  of  the  head,  not  merely  headache,  but  high  deiiriom  or  stu- 
por, emetics  should  not  be  given  without  medical  sanction.  After  the  emetic  baa  oper- 
ated, the  bowels  should  be  opened ;  to  adults,  four  or  &ye  grains  of  cakMnel  may  be  given, 
followed  in  an  hour  by  a  dose  of  tartrate  of  soda  in  senna  tea.  The  farther  manage- 
ment of  the  case  must  be  left  to  the  medical  attendant.  Under  the  head  "  Management 
of  the  Sick-room,"  we  shall  describe  more  fully  the  domestic  treatment  of  a  case  of 
fever,  and  detail  the  symptoms  to  be  particularly  attended  to,  and  to  be  mentioned  to 
the  physician. 

SuBSBCT.  8. — Erysipelas, 

7147.  This  is  also  a  febrile  disease ;  but  one  of  its  essential  characters  is  an  infiam- 
mation  of  the  skin.  The  skin  is  red,  and  this  redness  rapidly  spreads  ;  it  is  accompanied 
with  swelliDg,  of  a  variable  amount,  often  very  considerable.  When  it  attads  the  face, 
the  appearance  of  the  patient  is  totally  altered  by  the  swelling ;  all  the  features  are 
confused,  the  eyes  are  concealed,  the  expression  distorted ;  the  person  would  not  he 
recognised  by  his  nearest  friends.  With  all  this  there  is  high  fever,  with  quick,  fuB 
pulse,  thirst,  vomiting,  violent  shivering,  constipation,  and,  at  a  later  stage,  and  in  cer- 
tain forms  of  the  complaint,  sinking  and  exhaustion. 

The  chief  domestic  treatment  is  to  obey  implicitly  the  medical  directions,  particulariy 
as  to  the  consuuu  application  of  warm  or  cold  lotions,  as  may  be  recommended.  The 
rags  with  which  such  lotions  are  applied  must  be  constantly  wetted ;  if  they  are  aaifier- 
ed  every  now  and  then  to  become  dry,  they  not  only  lose  their  etTecX,  but  become  posi- 
tively hurtful.  If  erysipelas  attack  the  head  and  face,  it  is  a  dangerous  disease.  Any 
approach  to  delirium  or  stupor,  any  anxiety  as  evidenced  in  the  expressions,  or  any  gid- 
diness or  faintness,  should  be  looked  out  for,  and  should  be  instantly  communicated  to 
the  medical  man,  as  inflammation  of  certain  parts  within  the  scull  may  come  on,  and 
be  with  difficulty  restrained. 

One  of  the  best  topical  applications  in  erysipelas  is  an  acidulated  solution  of  nitnts 
of  silver,  as  employed  by  Dr.  A.  T.  Thomson.  The  solution  is  made  with  a  drachm  of 
nitrate  of  silver,  ten  drops  of  nitric  acid,  and  an  ounce  of  distilled  water.  Thia  is  pes- 
.'iilled  over  the  inflamed  parts,  extending  to  a  little  beyond  them,  and  lesTing  it  to  diy 
It  blackens  the  skin  at  the  time,  but  the  cuticle  exfoliates  and  leaves  the  aor&oe  heakk 
in  a  few  days.  • 
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SvBSicrr.  4. — In/tMrnmaiiom  of  Lungg,  BoweU,  Eyett  4^- 
148.  This  most  important  class  of  diseases  cannot  be  described  with  any  ef!^. 
Seyeral  inflammatory  complaints,  as  cronp,  inflammation  of  brain  in  children,  sore 
throat,  dtc.,  have  been  already  mentioned  Congh,  breathlessness,  expectoration,  with 
high  fever  and  anxiety,  should  arouse  appiehenaton«  and  lead  to  the  sospicion  of  n^m- 
nuuion  of  lungs.  No  time  shoald  be  lost  in  seeking  medical  aid.  ^If,  with  a  short,  diy 
t^ugh  and  breathlessness,  there  be  a  sharp  pain  in  the  side,  increased  by  movement, 
coughing,  or  a  fall  breath,  plmrity  may  be  apprehended,  9nd  should  be  at  once  attended 
to.  If  there  be  a  constant  pain  over  the  bowels  (abdomen),  increased  by  pressing  on 
them  with  the  hand,  and  not  coming  on  in  paroxysms,  inftammation  may  be  present  here 
alsd,  and  the  assistance  of  a  medical  man  in  determining  the  case  is  neoessary.  In 
these  cases,  before  the  medical  attendant  arrives  there  may  be  some  good  eflfisoted  by 
opening  the  bowels.  If  the  afibction  be  in  the  chest,  this  may  be  done  by  calomel  <fonr, 
five,  or  more  grains,  according  to  age,  strength,  and  sex),  followed  by  castor  oil.  If  the 
disorder  be  in  the  bowels,  it  is  better  to  give  castor  oil  alone,  till  calomel  be  sanctioned 
by  the  physidan.  In  all  cases,  also,  mustard  ponltices,  kept  on  for  twenty  minutes  or 
half  an  hour,  are  serviceable ;  and  if  medical  aid  cannot  be  procured  for  some  time, 
leeches  may  be  applied,  and  the  bleeding  promoted  by  warm  bread  poultices.  Leeches 
shoald  not  be  applied  on  the  bowels  of  children  unless  a  medical  man  be  by,  for  it  is 
extremely  difllonit  to  arrest  tne  bleeding.  One  plan  that  will  often  succeed  is,  to  wij;ie 
the  blood  dean  oflT,  and  then  at  once  to  sprinkle  into  the  little  orifices  a  small  quantity 
of  flour ;  this  mixes  with  the  blood,  and  often  stops  its  flow.  Plaster  of  Paris  may  be 
used  in  the  same  way,  and  is  still  more  efficacious. 

7149.  hfUmmation  <>f  ^  Eyes. — ^Inflammation  may  exist  in  various  parts  in  the  eye. 
At  present  we  wish  merely  to  describe  the  inflammation  of  the  external  superficial  coats. 

•  In  fMUMf  inflammation  always  attracts  notice ;  there  is  heat  and  running  from  the 
eyes,  pain,  and  a  feeling  as  if  sand  or  some  gritty  substance  was  lodged  in  them ;  they 
become  reddened,  or  what  is  popularly  called  blood-shot ;  the  eyelids  adhere  to  each 
other  in  the  morning.  Warm  milk  and  water  applications,  and  leeches,  may  be  applied 
on  the  lids,  and  at  the  external  part  of  the  eye.  Medical  directions  should  be  strictly 
attended  to. 

In  ckUdrtn^  inflammation  of  eyes  is  often  very  violent,  and  may  occur,  a  few  days  after 
birth :  there  is  a  yeUow  discharge  from  the  eyes ;  the  eydids  are  swelled,  and  stick 
together ;  the  light  hurts  the  eyes,  which  are  with  difficulty  opened ;  when  opened,  they 
are  seen  to  be  very  red.  Certain  local  applications  become  necessary,  and  are  applied 
by  the  surgeon ;  the  eyes,  also,  should  be  assiduously  bathed  with  tepid  water,  to  which 
some  goulard  lotion  may  be  added. 

7150.  Sercfulmu  Inflamnuuion  of  Eyes.-^The  eyes  in  this  case  are  little  reddened,  but 
have  a  great  aversion  to  the  light ;  the  child  almost  constantly  keeps  them  closed,  and 
the  eyelids  are  spasmodically  contracted  when  they  are  attempted  to  be  separated.  A 
discharge,  often  thin  and  watery,  oozes  from  the  eyes,  and  the  eyelids  adhere  together 
in  the  morning.  Certain  local  applications  are  always  applied  by  the  surgeon :  the 
health  should  be  carefully  attended  to ;  good  and  nutrient  food  plenUfully  giTen ;  and 
change  of  air,  sea  bathing,  and  tonics  are  often  of  essential  service.  The  child  should 
foe  prevented  rubbing  the  eyes,  and  in  the  morning  they  should  be  gently  bathed  with 
tepid  water,  or  milk  and  water,  before  opening  them.  When  examined,  the  eyes  tausi 
be  turned  away  from  the  light. 

SuBSBCT.  b.^-^Apoflexy. 

715 L  A  person  is  said  to  be  in  an  apopleetic  flt  when  he  falls  down  suddenly  and 
lies  on  the  ground  without  moving,  breathing  deeply,  and  in  a  peculiar  manner  drawing 
in  the  cheeks,  and  then  suddenly  pufling  out  the  cheeks  and  lips ;  when  examined,  the 
eyes  are  seen  to  be  staring ;  the  pupil  much  enlaiged ;  the  face  h^  often  swollen,  red, 
and  turgid ;  the  pulse  is  full,  strong,  and  often  slow,  and,  as  it  is  termed,  labouring.  If 
such  an  attack  occurs  in  a  man  of  matured  manhood,  of  a  full  body,  and  accustomed  to 
live  well,  and  particularly  if  it  occurs  two  or  three  hours  after  a  meal,  the  probability  of 
its  being  apoplexy  is  very  much  strengthened.  In  such  an  attack  a  inedicied  man  must 
instantly  be  sent  for ;  and  all  that  can  be  done  fill  he  arrive  is  to  loosen  the  neckcloth 
end  raise  the  head.  It  is  often  directed  that  vomiting  be  induced  by  putting  the  fingers 
into  the  throat ;  this  direction,  however,  is  incorrect,  for  not  only  is  the  strain  caused 
hy  the  vomiting  likely  still  more  to  increase  the  mischief  going  on  within  the  head,  but 
as  the  attack  ooour^generally  not  immediately  after  a  full  meal,  but  two  or  three  hours- 
after,  when  an  increased  quantity  of  circulating  fluid  is  added  to  the  blood,  such  vomit- 
ing will  not  dislodge  anything  from  the  stomach,  and  cannot  possibly  be  of  the  slightest 
service.  After  an  attack  of  apoplexy,  when  palsy  has  not  resulted,  the  diet  should  be 
carefully  attended  to ;  often  vegetables  alone  must  be  taken ;  animal  food  and  fermented 
liquors  are  inadmissible ;  the  bowds  must  be  regulated  by  medicines ;  gentle  exereise 
assiduously  taken,  and  aU  sudden  exertions  or  movements,  or  severe  mental  exdtement, 
cautiously  avoided.    There  are  many  symptoms  which  sometimes  point  out  tike  approadi 
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of  apoplexy,  as  giddineaa,  great  drowsmess,  loss  of  sight  or  bearingi  faflare  of ^, 

loss  of  muscular  power»  or  twitchings  of  muscles,  &c.    When  aqy  or  all  of  ihesa  occur, 
medical  aid  should  be  immediately  sought  for. 

SuBsscT.  6. — PaUy. 

7162.  This  may  remain  after  bu  attack  of  apoplexy,  or  may  occur  per  se  soddeuly, 
when  it  is  called  a  stroke  of  palsy,  or  gradually,  when  it  is  termed  creeping  palsy. 

When  we  treat  of  the  sick-room  management  we  shall  take  an  opportunity  of  descri- 
bing more  fully  the  domestic  management  of  this  disease. 

Sdbbbct.  7, — Epilepsy. 

7163.  Am  epileptic  fit,  when  once  seen,  is  not  likely  to  be  forgotten.    A  persoo  suddeolf 
utters  ft  loud  and  pierciBg  scream,  and  then  stands  fixed  and  rigid,  with  every  moacie 
in  powerful  action  fbr  a  Ibw  moments,  then  falls  and  becomes  quite  insensible;  the  eyes 
are  rolled  vgmaid  and  inward,  the  hands  clenched,  the  limbs  convulsed,  the  featoies  dis- 
torted, Xhe  head  voUed  from  side  to  side,  or  bowed  up  and  down ;  there  is  Ibaming  at  the 
mouth,  and  the  tongue  is  protruded  and  bitten.    After  a  time,  these  symptoms  giateiiy 
subside,  and  the  patient  sinks  into  a  torpid  state  for  some  hours,  from  which  he  awakeos 
drowsy,  heavy,  and  incapable  of  exertion.    The  scream  at  the  oommeoeement  is  Teiy 
characteristia;  when  once  heard,  it  can  never  be  forgotten ;  on  bearing  it,  a  parrot  las 
been  known  to  drop  from  its  perch  to  the  bottom  of  its  cage,  as  if  stupilied  by  tensr. 
It  does  not  occur,  however,  in  all  cases,  and  often  attention  is  first  direcled  to  the  pa- 
tient by  seeing  him  fall  heavily  to  the  ground.    Persons  subject  to  epileptic  fits  after  a 
time  undergo  a  peculiar  change  in  feature ;  the  face  enlarges  and  grows  ooarse,  the 
finest  countenance  becomes  plain,  the  lips  and  cheeks  become  bloated,  and  of  a  white, 
unhealthy  hue,  the  eyes  look  dull  and  inexpressive,  memory  is  impaired,  the  finer  qual- 
ities of  the  mind  are  totally  lost,  and  in  some  cases,  after  a  variable  time,  insanity  n 
some  ope  of  its  numerous  forms,  most  frequently  in  that  of  imbecility,  consigns  the  un- 
fortunate patient  to  confinement.    During  the  fit  of  epilepsy,  all  that  can  be  done  is  to 
loosen  the  neckcloth,  and  to  lay  the  patient  on  the  floor  or  bed  in  such  a  way  that  his 
struggles  may  do  him  least  injury ;  the  movements  should  not  be  restrained,  any  attempt 
to  do  so  often  increasing  their  violence ;  when  the  tongue  is  protruded  and  bitten,  it  is 
always  necessary  to  put  pieces  of  cork  or  thick  pasteboard  between  the  teeth,  so  as  to 
keep  the  month  open ;  they  should  be  placed  near  the  ancles  of  the  mouth,  between  the 
large  molar  teeth. 

The  treatment  of  epilepsy  between  the  fits  is  far  too  lengthy  a  subject  to  be  treated 
here ;  we  shall  only  remark  that  the  best  medical  treatment  will  &il  if  not  assisted  by 
attention  to  habits  and  modes  of  life ;  there  are  certain  habits  of  a  penidoos  kind,  te 
which  it  is  impossible  to  allude  more  particularly  in  this  place,  which  sometimes  pro- 
duce the  disease,  and  always  augment  its  violence ;  if  these  are  not  diaconiuioed,  the 
epilepsy  will  not  cease ;  "  there  is  no  cure  for  it  in  the  medicine  chest,  no,  not  in  ths 
best-furnished  apothecaiy's  shop." 

Besides  these,  it  is  necessary  to  avoid  excitement  of  all  kinds,  too  much  study  or  at- 
tention to  business ;  to  abstain  from  the  luxuries  of  the  table,  to  take  regular  exereae, 
and  to  attend  to  the  state  of  the  secretions. 

SUBSSOT.  6.— IsMmty. 

7154.  On  this  subject  it  is  not  our  intention  to  make  any  remarics.  The  brief  sketch 
which  our  space  would  allow  to  give  to  this  subject  would  be  more  likely  to  mislead  than 
to  instruct ;  we  shall  content  ourselves  with  enumerating  the  three  great  rules  of  what 
•is  called  the  "  moral  treatment*  of  insanity,  and  which  have  been  laid  down  with  great 
clearness  by  an  admirable  French  writer,  M.  Georget.    These  rules  aie : 

1.  The  ideas  and  passions  of  lunatics  on  the  subject  of  their  delirium  must  never  be 
excited ;  3.  Their  unreasonable  opinions  must  never  be  opposed  by  argument,  oppositioo, 
or  ridicule :  there  are  some  exeeptions  to  this  rule,  and  some  cases,  unfortunatdy  few 
in  number,  which  are  benefited  by  a  kind  and  careful  discussion ;  8.  New  ideas  and  af 
fections  must,  if  possible,  be  excited  in  their  minds,  and  their  attention  directed  to  sub 
iects  foreign  to  their  hallucination.  Their  bodily  health  must  be  promoted  by  the  uso^ 
means  of  diet,  cleanliness,  and  exercise,  and  which  will  be  more  alluded  to  in  the  Sec 
^on  on  '*  Convalescence." 

SuBSBCT.  9. — Gout. 

7155.  It  seems  scarcely  necessary  to  describe  an  attack  of  gout  The  most  nmrf 
ibrm  is  as  follows :  The  attack  commences  in  the  night  suddenly  with  a  sharp  pain  ■ 
the  ball  of  the  great  toe ;  it  comes  on  in  twinges,  and  soon  becomes  very  severe ;  the 
toe  swells,  and  the  skin  becomes  red  and  shining  over  it ;  after  remaining  at  a  beiala 
fer  several  hours,  or  for  two  or  three  days,  the  pain  subsides,  and  the  swelling  and  rad- 
ness  gradually  disappear,  and  the  cuticle  peels  off.  Previous  to  an  attack  of  gout,  eer- 
tain  symptoms  occur  which  are  of  great  importance,  because,  if  taken  in  timS^  the  ap- 
proaching attack  may  be  warded  off.  These  symptoms  are  often  those  of  indiflcitiOB ; 
^riB.,  heartburn ;  pain  at  the  pit  of  the  stomach ;  a  load  there  after  food ;  acid  efoct^ 
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tioRs^  a  white  tongue ;  eostiveness ;  high-coloared  and  scanty  arinct  with  a  red  de^oif- 
ite ;  wakefulness ;  and  perhaps  flying  pains  in  the  limbs.  If,  when  these  symptoms  oo- 
«car  in  a  person  who  has  prerioosly  had  gout,  the  diet  were  reduced,  blood-letting  prac 
tised,  if  the  habit  were  foil  and  gross  and  the  pulse  strong,  and  purgatives  taken,  par<^ 
tioularty  colchicum,  in  the  doses  presently  to  be  mentioned,  the  approaching  attack  may 
tNB  at  once  arrested. 

The  most  usual  form  of  gout  is  one  that  requties  aA>stinence  and  exercise ;  even  In 
habits  the  most  predisposed,  attention  to  the  circumstances  will  secure  freedom  iVom 
the  disease.  When  the  attack  has  occurred,  its  duration  and  severity  are  o(ten  lessened 
by  medical  treatment.  Into  this  subject  we  cannot  enter,  hot  we  ixtay  remark  that  if 
the  patient  take  colchicum  without  the  saoctioo  of  his  medical  attendant,  it  must  be  with 
^eat  caution ;  the  dose  should  not  exceed  twenty  drops  (or  minims,  measured  in  the 
glass  formerly  recommended),  combined  with  calcined  magnesia  and  with  £psom  salts 
<8ulphate  of  magnesia).  The  colchicum  should  not  be  too  frequently  repeated,  and  di- 
rectly it  pmiges  it  should  be  discontinued ;  it  should  also  be  left  off  if  there  be  groat  pain 
at  the  pit  of  the  stomach. 

There  is  another  form  of  gout,  occurring  in  pale,  feeble,  and  emaciated  subjects,  and 
aptly  enough  termed  "  poor  man's  gout."  In  this  case  the  homely  maxim  which  has 
been  applied  to  the  above-described  plethoric  gout,  viz.,  '*  living  on  sixpence  a  day,  and 
earning  it,**  will  not  answer :  good  food,  tonics,  and  wine  are  necessary  for  its  cure. 
When,  in  long-continued  gout,  the  joints  become  swelled  and  painfbl,  and  the  gout  stones 
are  forming,  local  counter-irritation  by  means  of  lunar  caustic  or  ether,  covering  the 
part,  at  the  same  time,  with  oiled  silk,  is  often  serviceable ;  but  it  must  be  remembered 
that  this  is  temporary  merely,  not  striking  at  the  root  of  the  evil.  If,  during  an  attack 
of  gout,  the  pain  quit  the  great  toe,  or  knee,  or  hand,  or  whatever  part  it  happened  to 
be  located  in,  and  the  swelling  and  redness  disappear,  and  if,  at  the  same  time,  there 
ensue  an  agonizing  pain  in  the  stomach,  coming  on  in  paroxysms,  it  may  be  useful  to 
know  that  laudanum  may  be  of  the  utmost  servioe  in  doses  of  twenty  drops  every  hour, 
till  the  medical  man  come,  who  will  probably  give  larger  doses,  and  hot  bottles  should 
be  unceasingly  applied  to  the  region  of  the  stomach.  If  laudanum  cannot  be  procured, 
strong  brandy  is  the  best  substitute ;  but  this  is  a  more  dangerous  remedy,  since  the 
pain  may  be  inflammatory,  and  not  spasmodic,  and  in  such  a  case  brandy  would  do  much 
more  harm  than  opium. 

7156.  This  disease  is  popularly  divided  into  two  kinds,  the  acute  and  the  chronic. 

The  acute  variety  is  commonly  known  by  the  name  of  **  Rheumatic  fever  ;**  there  is  in- 
tense pain  in  some  of  the  joints,  namely^  the  knees,  shoulders,  and  wrists,  which  is  not 
stationary  in  one  place,  but  migratory  and  wandering,  attacking  violently  one  joint,  then 
leaving  this  and  fastening  on  another,  and  then  passing  on  to  a  third,  or  returning  te 
the  one  most  aflTected ;  the  painful  joint  is  swollen,  and  the  skin  over  it  is  red,  although 
not  always ;  the  slightest  movement  gives  excruciating  pain :  there  is  high  fever ;  great 
heat  of  skin,  and  thirst ;  quick,  full  pulse  ;  white  tongue  ;  copious  acid  perspirations  a( 
night ;  loss  of  appetite,  &c.  The  pains  are  almost  always  worse  during  the  night,  and, 
as  a  general  rule,  are  increased  by  heat. 

Such  a  disease,  painful  as  it  may  be,  is  rarely  fatal ;  but  it  has  sometimes  consequen 
•  ces  of  a  nature  so  serious,  that  it  becomes  one  of  the  diseases  which  the  physician  is 
most  anxious  to  cut  short.  There  is  a  great  tendency  to  disease  of  the  heart ;  this  is 
often  very  insidious,  denoted  only  by  violent  heating,  or  not  even  by  that,  and  the  pa- 
tient may  deny  that  anything  at  all  is  the  matter  with  the  heart ;  but  the  stethoscope, 
the  most  valuable  addition  to  modem  medicinal  science,  reveals  the  mischief,  which, 
never  making  a  sudden  impression,  nevertheless  pursues  its  sure  and  danj^erous  course, 
and  leads  eventually  to  some  of  the  most  fatal  diseases  of  the  heart ;  or,  in  other  cases, 
there  is  inten.se  pain  and  inflammation  of  the  heart,  producing  a  state  not  likely  to  bR 
overlooked. 

We  have  made  these  remarks  for  this  reason :  these  aflfections  of  the  heart  are  com- 
paratively rare  in  the  middle  and  higher  classes  of  society,  where  medical  aid  is  always 
at  hand,  but  they  display  themselves  in  their  greatest  violence  among  the  indigent  and 
half  destitute  inhabitants  of  laree  manufacturing  towns,  and  the  poor  agricultural  dis- 
tricts. Those  charitable  individuals  who  *'  go  about  doing  good*,  in  these  haunts  of 
misery  are  quite  unaware  of  this  circumstance.  Knowing  that  rhenmatic  fever  has  a 
tendency  to  remit  in  two  or  three  weeks,  they  fancy  it  is  a  disease  which  will  be  cured 
without  much  aid,  and  thus  a  complaint  which  requires  the  closest  attendance  is  left 
to  inflict  its  utmost  ravages  without  impediment.  Rheumatism,  thus  left  to  itself,  sub- 
sides, in  a  great  degree,  in  from  two  to  six  weeks ;  the  joints  are  left  stiflTened  and  a 
little  swelled,  and  subject  to  pains  during  damp  weather  and  changes  of  temperature ; 
a  second  acute  attack  occurs  after  a  time,  and  may  be  again  and  again  repeated.  At 
length  comes  a  time  when  the  aflTection  of  the  heart  begins  to  display  itself  in  palpita* 
tion,  faintnesa,  and  irregolaT  oulse ;  and  then  livid  lips  and  breathleaaness,  cough,  and| 
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from  time  to  time,  a  bloody  expectoration ;  finally,  general  dropejr  occant  and  otier  m 
ffaDs  become  engaged  in  the  disease,  and  assist  in  the  fat^  termination.  The  otta 
variety  of  rheamatisa,  termed  **  chronic/'  from  tbe  len^b  of  time  it  lasta,  may  vnoceetf 
lo  an  attack  of  rheumatic  fever,  or  may  be  of  tbe  same  character  from  the  ceouneBce- 
ment.  It  is  not  nearlv  so  often  followed  by  heart  disease,  and  ia  aUogetfaer  a  leas  dn- 
gerous  complaint ;  when  it  affects  the  small  joints  (a  disease  called  hj  aome  *  J2Aa»- 
inaHc  g&ury,  it  thickens  them,  renders  tbem  stiff,  and  enlaige»  the  ends  of  the  small 
bones.  With  regard  to  the  domestic  treatment  of  rbenmatism,  we  ahaii  deJaj  its  eon- 
sideration  till  we  treat  of  the  ••Management  of  the  Sick-roonk" 

7157.  This  is  owe  of  those  diseases  which  are  transmitted  bereditaarfly,  that  is  to  saj^ 
if  one  parent,  and  still  more  if  both  parents  have  scrofiilmia  tendeneies^tbe  childreo 
will,  in  all  probability,  alsd  be  liable  ta  them.  Bot,  moreorer,  in  the  most  healthy  chil- 
dren, bad  food,  want  of  proper  exercise  and  cleanliness,  an^in  laet,  aH  deWitatipg 
causes,  produce  the  same  effect  as  hercditaiy  predisposition.  SeroMa  shofwa  itadf  niH 
der  a  variety  of  forms,  as  enlarged  glands,  sorea^  rickets,  diseasea  of  hose,  aa  oC  ifiBe, 
shin  bone,  dtc,  or  it  affects  the  eyes,  as  has  been  already  described  nnder  the  tide 
•*  Scrofulous  Inflammation  of  the  Eyes."  Certmn  diseases  are  more  connDon  in  acnfe* 
lous  children,  as  water  on  the  brain  (fiijfdroeejMus  a»cirfic#),  and  the  disease  teinirf 
"  tabes  meientericOf"  and  chronic  inflammation  of  the  membrane  lining  the  boiwelB  (chrooie 
peritonitis).  All  these  diseases  are  of  a  serious  nature,  and  demand  particolar  treat- 
ment ;  they  have  this  in  common,  however,  that,  springing  from  one  commoB  cause, 
the  fundamental  princij^  of  treatment  is  the  same,  viz*,  to  give  strength  to  the  body: 
but  this  general  principle  is  modified  by  others^  as,  for  instance,  in  acrofBkns  disease 
of  the  spine,  which  produces  a  projection  backward  of  one  or  more  of  the  bones  of  tbe 
spine,  rest  and  counter-irritation  are  needful,  and  in  chronic  perkoottiar  leeefaes,  &&, 
are  necessary. 

To  take  one  of  the  common  scrofulous  diseases,  nckeu  f  in  tlus  case  the  bones  are 
bent  and  distorted,  the  ends  enlarged,  the  breast  pigeon-shaped,  the  spine  carved,  and 
the  belly  enku^ ;  and  this  state  of  things  has,  in  all  probability,  been  the  oonse<|oence 
of  neglect,  bad  food,  and  deficiency  of  exercise.  This  disease  is  often  very  traci^ile  by 
regulating  the  bowels  by  alteratives,  by  nutritious  food  and  tonics  eantionaJy  given,  and, 
among  other  Ionics,  nothing  is  better  than  seaside  bathinjg ;  and  by  regalar  exercise  the 
health  improves,  the  bones  get  atraighter  and  mora  in  proportkm,  activity  and  atrei^ 
are  regained,  aivi  many  persons,  rickety  in  their  youth,  grow  up  to  be  T&ry  athletic  sob- 
jects.  For  some  observations  on  the  proper  method  cMf  nursing  rickety  <±3dTeB  we  re- 
fer to  Book  XXVI.,  Chap.  I.  .   

7166.  In  another  aflSsction,  scrofidous  ttleers,  tbe  same  general  treatment  Is  necessary, 
viz.,  good  food,  sea  bathing,  regular  exercise,  and  regulation  of  bowels.  Ayplicaltona 
are  applied  to  the  sores  themselves ;  we  prefer  these  to  be  of  a  simple  kind,  be&eving 
more  good  to  be  efl^cted  by  attending  to  the  health  generally  than  to  the  aore  itself. 

7159.  Id  enlarged  scrofulous  glands  the  same  general  principlea  are  to  be  carried  oot, 
and,  in  addition,  medicines  are  used  internally  and  externally,  to  leaaen  the  hulk  of  the 
glands.  Iodine,  in  some  form  or  other,  is  generally  employed ;  bat  this  mnst  he  left  to 
the  medical  attendant 

7160.  It  is  customary  to  say  that  scrofula  is  denoted  by  certain  SBiTka^  viz.,  a  Ugfat,. 
fair  complexion,  light  and  glossy  hair,  a  large  pupil  with  a  blue  iris,  a  large  npper  tip, 
considerable  intelleotual  power,  die. ;  but  a  dark,  sallow  complexion,  with  tong  Uack 
hair,  and  a  muddy  dark  eye,  are  quite  as  often  marks  of  acrofulous  tendency.  And  it 
may  be  fairly  stated  that  a  child  will  possess  any  or  all  of  the  above  characters^  and 
yet  not  be  scrofukus  in  the  least  degree.  If  a  child  be  bom  of  acroftilons  parents,  it 
may,  by  proper  attention,  be  brought  through  the  perils  of  duldhood,  and  the  predispo' 
sition  corrected.  For  tldis  purpose,  it  is  usually  directed  that  a  wet  nurse  shoald  be  em- 
ployed, and  that  the  mother  should  not  suckle  her  infant  herself:  the  child  should  be 
sponged  aU  over  the  body  every  day  with  cold  or  tepid  salt  and  water,  according  to  the 
season  and  to  the  strength  of  the  infant ;  after  this  it  should  be  well  dried,  and  frictioo 
employed  plenty  of  exercise  should  be  taken*  and  tbe  natural  cries  and  noovemeots  of 
the  child  should  be  encouraged,  and  net  repressed ;  the  sleeping  apartment  aboold  be 
fofty  and  well  ventilated ;  and  country  air  is  always  desirable,  or^  at  least,  some  time 
in  every  year;Bhonl(f  be  spent  at  tbe  seacoast. 

7161.  After  weaning,  the  diet  should  be  as  nutritions  as  possible,  without  overloading 
the  stomach ;  sea  bathing  and  exercise  are  as  usefifl,  or  more  so  than  before ;  exposme 
to  cold  and  damp  ahould  be  avoided ;  and  in  children  of  forward  intellect  the  devdop- 
ment  of  the  mind  must  be  rather  repressed  than  forwarded,  and  the  contrary  in  ehikfacc 
of  dull  and  heavy  minds 

SuBSECT,  12. — Contumftion, 

7168.  We  propoee,  in  this  place,  to  deseribe  only  Uie  early  sympftomn 
and  the  mode  of  life  requisite  in  one  predisposed  to  iL    Under  the  h«id  •* 
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cf  lihe  Sick-room"  we  shall  enter  more  folly  into  the  means  employed  to  afford  allevia- 
tion to  those  who  suffer  under  the  more  adTanced  stages  of  the  disease.  Although  a 
kaovrledge  of  the  first  symptoms  of  eonsumption  is  most  desirable,  as  it  is  only  in  an 
eariy  stage  that  its  formidable  progress  can  be  stopped,  we  feel  some  difficulty  in  de- 
scribing these  in  the  short  manner  which  our  ajpace  renders  necessary ;  we  feel  that 
much  needless  anxiety  may  be  caused,  as  OTory  one  of  those  early  symptoms  of  con- 
eumption,  recognisable  by  a  non-medical  personi  may  be  present,  and  yet  the  individual 
be  free  froiti  t&  taint  of  disease.  Nevertheless,  as  consumption  is  so  frequent  and  so 
fatal  a  disease  in  this  country,  we  shall  run  the  risk  of  occasioning  sometimes  unneces- 
sary uDeasisess  in  the  minds  of  friends  and  parents,  in  order  that  we  may,  in  some  in- 
stances, aflbrd  assistance  in  the  early  detection,  and  consequent  treatment,  of  this  for- 
midable m^ady.  The  personal  appearance  which  has  been  described  as  indicative,  to 
a  certain  extent,  of  scrofda,  is  also  a  sign  of  consumptive  tendency ;  the  age  most  liable 
to  consumption  is  that  between  fifteen  and  thirty ;  perhaps  its  most  frequent  time  of 
appearance  is  at  the  period  of  the  cessation  of  growth. 

7163.  A  short  account  of  the  nature  of  consumption  will  more  clearly  than  anything 
else  prove  to  parents  what  great  necessity  there  is  for  an  early  detection  of  the  disease. 
The  complaint  consists  essentially  of  the  deposition  of  a  new  and  foreign  substance  in 
the  material  of  the  hmgs.  This  substance,  in  an  early  stage,  is  often  in  the  form  of  lit- 
tle grains  of  a  whitish  or  peaiiy  colour^  and  it  is  very  remarkable  that  these  are  most 
usualfy  greatest  in  number  at  the  summit  of  the  longs ;  indeed,  just  at  the  part  where, 
in  young  women,  the  custom  of  society  ordains  that  the  dress  shall  cease.  When  these 
whitish  grains  are  few  in  number  and  small  in  size,  they  produce  no  symptoms  what- 
ever which  can  be  noticed  by  a  by-stander,  except  a  little  hacking  cough,  with  trifling 
expectoration,  and  which  is  most  noticeable  in  the  morning,  or  may  appear  on^  at  that 
time ;  sometimes  there  are  dso  slight  pains  in  the  chest,  but  not  in  every  case,  and  oc- 
easionaDy  there  are  foelings  of  languor  and  lassitude.  Now  it  is  at  this  time,  during 
the  presence  of  this  little  hacking  coogh,  when  the  little  grains  are  fow  and  small,  that 
there  is  the  greatest  chance  of  cure ;  and  it  is  precisely  this  stage  which  is  most  com- 
monly overiooked.  Supposing  it  to  be  overlooked,  the  deposition  of  these  grains  contin- 
les ;  they  become  united,  and  form  masses  and  knobs  of  a  grayish,  dense  siri>stance, 
which  acts  as  a  foreign  body  on  the  lungs,  and  causes  inflammation,  exudation  of  fluids, 
and  ulceration ;  the  gray  substance  tdso  becomes  yellowish,  or  a  ydlowish  substance  is 
at  once  deposited,  and  this  is  known  by  the  name  of  "  tuberde.**  At  this  period  there 
is  the  continued  cough,  the  breathlessness,  the  spitting  of  blood,  and  the  loss  of  flesh  and 
strength,  which,  perhaps,  for  the  first  time  attract  attention,  and  medical  aid  is  sought 
for ;  but  it  most  be  obvious  to  every  one  who  has  read  these  remarks,  or  any  others 
upon  the  disease,  that  medicine  can  have  little  power  over  a  disease  of  such  extent ;  the 
time  has  been  overiooked  during  which  skilful  and  prompt  attendance  would  have  been 
of  the  greatest  service ;  the  physician  cannot  undo  that  which  inatteiition  and  negli- 
gence have  suffered  to  proceed  so  far ;  he  stands  by,  a  speetatiMr  of  events  he  cannot 
check,  and  has  the  additional  mortification  of  hearing  his  art  condemned  for  errors  not 
its  own. 

The  symptoms  which  denote  the  earliest  stage,  viz.,  the  slight  hacking  cough,  the 
•light  expectoration,  which  may  be  altogether  wanting,  the  flying  pains  in  the  chest,  and 
the  languor  and  feeling  of  illness,  are,  in  many  cases,  merely  accidental,  and  present  in 
those  whose  lungs  are  quite  free  from  disease  ;  but  they  may  derive  significance  and 
importance  from  occurring  in  persons  of  a  weak  frame  of  body,  or  who  have  a  hereditary 
liability  to  consumption :  in  all  cases,  but  particularly  in  these  latter,  it  is  advisable  to 
have  the  chest  examined  by  some  competent  stethescopician ;  if  disease  be  present,  it  is 
in  the  state  most  amenable  to  treatment ;  if  absent,  the  examination  will,  at  least,  have 
removed  painful  apprehensions.  In  some  cases  spitting  of  Mood  is  aa  early  symptom  ; 
medical  aid  should  always  be  obtained,  and  no  foolish  fear  of  alarming  the  patient  should 
prevent  the  relations  from  a  prompt  and  satisfactory  investigation.  There  are  many 
other  symptoms  in  the  early  stage  which  are  less  obvious,  and  consequently  less  im- 
portant, recognisable  only  by  the  practised  eye  of  the  discriminating  physician. 

TreaimerU  necusary  in  Peraens  kabU  to  Corwtmp^u. — ^Tbe  treatment  is  comprehended 
under  the  two  following  general  heads :  1.  To  increase  bodily  vigour  to  the  utmost ;  2. 
To  ward  off  inflammation  of  air  tubes ;  and  all  circumstances  which  may  tend  to  develop 
the  latent  predisposition.  The  first  rule  comprehends  the  usual  means  which  improve 
health;  such  as  regular  exercise,  nutritious  and  unstimulatiag  diet,  attention  to  the 
bowels ;  in  summer,  the  edd  or  tepid  bath,  sponging  the  chest  with  salt  and  water,  and 
using  friction  afiterward :  in  persons  of  pale  face  and  languid  habits,  steel  wine  contin- 
ued for  several  months  is  useful ;  sea  bathing  may  be  eombined  with  it,  and,  in  fiict,  the 
"  tonic  regimen**  must  be  employed.  It  is  of  great  importance  to  allow  the  lungs  ful! 
play ;  all  fancied  elegance  of  person  mnst  be  saerificed  for  health.  The  use  of  tight 
stays  should  be  discontinued;  and  the  dress  should  reaeh  quite  up  to  the  neck,  and  is 
winter  be  liaed  with  flannel ;  the  upper  part  of  the  chest  should  never  be  left  uncovered. 
Under  the  seoood  rale  we  would  partienlarly  mention  climate ;  the  great  use  of  Madeira. 
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the  Cove  of  Cork,  Hastings,  UndercUfi;  &c.,  is  that  they  are  not  so  subject  to  tbese  i 
den  ineqaalities  of  temperature  which,  in  sosceptible  persiMis,  excite  constant  ]ittlt 
recurrences  of  slight  inflammations  of  the  air  tubes  of  the  lungs ;  in  oonsumpiiTe  persoas 
eveiy  return  of  such  Inflammation  is  productive  of  harm ;  tha  substance,  which,  when 
deposited  in  the  lungs,  constitutes  the  disease,  has  much  less  chance  of  removal  when 
every  few  days  a  cold»  moist  wind,,  or  a  sudden  diy,  east  wind,  sets  in  and  angmeata 
the  cough  by  adding  little  inflammations  to  the  evils  already  present.  A  re^rator  is 
also  useful,  by  rendering  the  air  entering  the  lungs  of  a  more  equable  teflaperatiue. 
Confinement  in  rooms  kept  warmed  has  also  this  good  efl[^ct,  but  this  miMie  of  tjeatmem 
has  the  disadvantage  of  diminishing  health  by  want  of  due  exercise,  and  \rj  the  exclo- 
sion  of  fresh  air. 

These  remarks  are  made  in  the  most  general  manner,  as  in  every  case  the  medical 
man  must  give  such  directions  as  are  demanded  by  the  particular  state  of  the  persoa  ; 
and  hardly  any  two  cases  of  consumption  demand  exactly  the  same  miBntie  of  treat- 
ment, although  most  of  them  agree  in  the  main  points. 

SoBSBCT.  13. — huUgestion  or  Difspepsia. 

7164.  If  one  were  to  enter  fully  into  the  subject  of  indigestion,  ha  might  wrisa  a 
volume  in  the  place  of  a  few  paragraphs ;  it  would  be  necessary  to  consider  the  Tarioes 
kinds,  and  the  diet  and  the  medicines  necessary  for  each :  but  as  several  works  on  diet 
and  regimen,  and  which  necessarily  comprise  the  subject  of  indigestion,  have  tieea  pub- 
lished within  the  last  few  years,  we  sbaU  make  no  apology  for  dismissing  this  disorder 
in  a  few  lines. 

A  person  is,  in  conmion  language,,  said  to  be  dyspeptic  when  the  appetite  is  impaired 
or  lost,  when  there  is  a  load  and  weight  at  the  stomach  after  taking  food,  with  eructa- 
tions of  gas,  and  sometimes  of  an  acid  fluid,  into  the  mouth ;  accompanying  these  symp- 
toms is  nausea,  and  occasionally  sickness,  with  a  tense  headache  at  the  back  of  the 
head,  or  localized  over  the  eyes ;  very  often  also  there  are  dark  specka  before  the  eyes, 
and  the  eyes  themsdves  look  heavy,  yellow,  with  a  dark  circle  beneath.  The  tongoe  i» 
red ;  the  papille  small,  but  elongated,  and  the  organ  itself  enlarged,  indented  Sj  the 
teeth,  or  pale  and  enlarged  in  the  same  way,  or  covered  with  a  white  or  yellow  tnr ;  the 
bowels  dre  costive ;  the  water  high  coloured,  and  with  a  red,  or,  more  rarely,  a  whitish 
sediment.  Such  are  a  few  of  the  more  prominent  symptoms  of  the  diflerent  kinds. 
With  regard  to  the  treatment,  this  must  be  left  to  the  physician.  We  may  remark  that 
the  practice  of  taking  wine  and  spirits  to  force  appetite  cannot  be  too  much  coademoed; 
it  is  as  bad  as  the  indiscriminate  use  of  tonics,  which  used  to  be  the  routine  practice  of 
the  half-educated  medical  men  of  former  days ;  in  many  cases  the  mucoos  memhraiie  is 
in  a  state  approaching  to  inflammation,  and  the  treatment  is  by  means  of  ieechea»coan- 
ter-irritants,  alterative  medicines,  and  a  diet  li^ht,  unirritating,  and  strictly  adheced  to  i 
however,  in  a  certain  class  of  cases,  tonics,  wme,  and  a  generous  diet  are  to  be  uaed  ; 
but  the  discriminating  between  these  two  very  opposite  cases  must  be  left  to  the  physi- 
cian. We  may  remark  that  some  very  insidious  and  dangerous  chronic  abdominal  com- 
plaints are  ushed  in  by  dyspeptic  symptoms ;  these  are  generally  treated  by  the  patient 
himself,  and  usually  also  aggravated  by  such  treatment :  we  strongly  recommend  all 
dyspeptics  to  apply  for  competent  aid,  if  they  find  their  complainls  to  resist  their  own 
treatment  for  two  or  three  weeks. 

SuBsacT.  14. — Netile-rash. 

7166.  The  only  diseaaea  of  the  cutaneous  class  which  we  think  it  necessary  Co  meatioa 
are,  nettle-rash,  ringworm,  and  the  itch.  Some  persons  are  much  troubled  with  nettle- 
rash,  a  complaint  arising  from  the  use  of  certain  articles  of  food,  shell-fish,  fruit,  dtc 
In  some  persons  these  produce,  after  a  few  hours,  feelings  of  tingling  of  the  skin,  and 
then  itching  and  a  little  burning ;  soon  after  the  itchtng  has  commenced,  wheals  appear 
on  the  skin ;  these  are  of  a  white  colour,  and  the  skin  around  them  is  often  very  red  ; 
the  face  is  swelled,  the  eyes  closed,  and  often  with  all  this  there  is  a  feeling  of  naosea 
and  weight  at  the  pit  of  the  stomach.  The  best  treatment  is  to  dislodge  the  oflfendiag 
matter  by  an  emetic  of  ipecacuanha  (eighteen  grains  or  one  scruple  of  the  powder  for 
an  adult),  and  afterward  a  brisk  aperient  should  be  taken ;  the  warm  bath  often  gives 
much  relief:  in  severe  cases,  medical  aid  is  necessary. 

SuBiECT.  15. — Ringworm, 

7166.  Many  different  diseaaea  of  the  scalp  are  popularly  termed  ringworm ;  to  dn- 
tinguish  between  these  is  often  a  matter  of  great  difficulty,  even  for  a  medical  man ;  ii 
is,  however,  extremely  important,  as  some  forms  are  contagions,  that  is  to  aay,  arr 
transmitted  from  an  afiected  peraon  to  one  unaffected ;  and  parents  are  neoeMrilf 
very  anxious  to  know  whether  their  children  must  be  separated  or  not  from  their  play- 
fellows or  ordinary  companions.  If  an  eruption  be  noticed  on  a  child's  head,  it  is  iray 
oaeful  to  observe  exactly  its  appearance ;  whether  there  are  little  veaidea ;  wheibei 
the  fluid  in  these  is  clear  or  white,  or  light  or  dark  yellow ;  whether  theae  little  vesi- 
cles are  pointed  or  flattened,  or  indented  like  a  aeetion  of  a  honey-eomb :  ail 
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thiaga  must  be  reported  to  the  physician,  as  often,  before  the  bead  is  again  examined, 
these  vesicles  have  burst,  and  the  efiasion  of  their  contents  confounds  their  characters, 
and  renders  it  difficult  to  decide  on  their  real  nature.  It  should  also  be  noticed  wheth  . 
er  the  vesicles  appear  irregularly  over  a  considerable  surface,  or  whether  they  are  at 
first  few  in  number,  and  spread  as  from  a  common  centre.  Other  things  being  equal, 
if  the  vesicles  be  round,  filled  with  a  clear,  not  yellow  fluid,  and  irregularly  distributed, 
not  spreading  in  rings  from  a  centre,  the  chance  of  its  being  contagious  ringworm  is 
diminished. 

Treatment. — Perhaps  in  all  cases  it  is  best  to  exclude  the  child  from  mixing  with  his 
companions  till  the  nature  of  the  complaint  is  made  out :  the  hair  should  be  cut  off,  but 
the  vesicle  should  not  be  broken  till  the  medical  attendant  has  had  an  opportunity  of 
carefully  inspecting  the  head.  If  the  eruption  be  clearly  the  kind  mentioned  above  as 
being  of  little  importance,  a  few  days  will  probably  remove  it.  "When  the  case  is  de- 
clared to  be  ringworm,  Tarious  remedies  are  to  be  tried.  Some  are  useful,  but  often  a 
remedy  will  seem  to  do  good  at  first,  and  presently  appear  to  lose  its  efiRsct ;  various 
mereurial  ointments,  strong  acetic  acid,  lunar  caustic,  alkalies,  creasote,  antimoniaJ  un- 
guents, &c.,  are  among  the  numerous  preparations  which  are  usually  employed :  wo 
have  known  some  good  follow  the  use  of  an  ointment  made  with  equal  parts  of  pow- 
dered gall-nuts  and  lard ;  the  head  should  be  kept  clean,  but  not  be  too  often  shaved. 
If  the  disease  be  obstinate,  it  is  some  consolation  to  know  that  it  often  disappears  of 
itself  in  the  course  of  from  two  to  five  years. 

SoBSBCT.  16. — Iteh, 

7167.  This  disease  is  known  by  the  appearance  of  pimples  and  Tesides,  which  by 
scratching  acquire  little  black  heads.  The  itching  is  augmented  at  night  by  the  warmth 
•f  the  bed.  The  disease  may  generally  be  known  by  the  peeullarity  almost  always  ex- 
isting between  the  fingers,  and  on  the  wrists  and  elbows,  ^en  it  aflTects  other  parts.  It 
never  appears  on  the  face.  It  seldom  happens  in  any  but  those  of  dirty  habits  or  trade ; 
common  cleanliness  will  always  prevent  it. 

Treatment. — Among  the  lower  orders  stilphur  is  the  grand  treatment ;  it  does  little 
good  taken  internally,  but  the  ointment  should  be  well  rubbed  in  every  night  and  morn- 
ing. Among  the  better  classes,  who  occasionally  get  this  disease  by  accident,  the  sul- 
phur is  usually  perfumed.  We  can  reconmiend  another  powerful  remedy,  viz.,  a  strong 
solution  of  the  iodide  of  potassium,  which  should  be  put  over  all  the  affected  parts  every 
night,  and  left  to  dry  on.    It  has  the  advantage  of  having  no  smell. 
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Sect.  I. — ^pbactdbbs. 

7168.  The  most  inexperienced  eye  can  often  detect  that  a  bone  is  broken,  for  some- 
times the  skin  is  wounded,  the  muscles  are  torn,  and  the  bone  is  plainly  seen,  with  per- 
haps one  end  protruding  through  the  wound ;  but,  independent  of  this,  when  the  skin  is 
not  broken,  the  limb  is  evidently  seen  to  be  deformed,  bent,  one  portion  forming  an  angle 
with  another,  and  it  is  obyious  that  this  cannot  occur  without  fracture  of  the  bone.  But 
whether  a  firacture  is  plainly  discerned  or  only  suspected,  the  treatment  to  "be  employed 
till  the  arrival  of  the  medical  man  is  Tery  simple.  The  limb,  if  it  be  a  limb,  is  to  be  laid 
in  the  position  easiest  to  the  patient :  the  easiest  position  must  evidently  be  that  in 
which  the  limb  is,  as  nearly  as  possible,  in  its  natural  condition,  when  the  broken  bone 
has  no  weight  to  support,  and  the  ends  of  the  bones  are  prevented  from  nibbing  on  %ach 
other  and  the  surrounding  parts.  Therefore,  if  the  leg  be  broken  below  the  knee,  the 
plan  is  to  put  the  leg  and  thigh  quite  straight,  while  the  patient  lies  on  the  back ;  but  if 
left  to  itself  in  this  position,  the  foot  must  evidently  fall  to  one  side  or  the  other,  and 
turn  one  broken  end  of  the  bone  upon  the  other,  so  it  is  necessary  to  keep  the  foot 
straight  up,  either  by  holding  it  there,  or  by  means  of  pillows  placed  along  each  side  of 
tho  limb ;  and  it  may  be  convenient  to  know  that,  when  the  assistance  of  a  surgeon  can- 
not at  once  be  procured,  very  excellent  pillows  may  be  formed  extempore,  by  making 
some  large  linen  bags,  and  half  filling  them  with  sand,  previously  dried  and  sifted ;  one 
large  bag  should  be  laid  under  the  Idg  from  the  knee  to  beyond  the  heel,  and  depressions 
made  in  it  for  the  calf  and  the  heel ;  two  or  three  other  bags,  longer  and  less  broad, 
should  then  be  laid  on  either  side  of  the  straightened  leg ;  and  by  this  means  the  limb 
is  kept  quiet,  and  in  a  convenient  position  till  such  time  as  the  surgeon  can  arrive  and 
'<«e?*  the  limb  by  applying  splints,  which  are  merely  mechanical  contrivances,  of  a  less 
rude  kind  than  the  sand  pillows  described,  but  serving  the  same  purpose,  viz.,  to  keep 
the  ends  of  the  bones  together  without  permitting  movement. 

Again,  when  the  collar  bone  is  broken,  and  which  may  be  suspected  when  the  patient 
cannot  raise  the  hand  to  the  head,  it  is  obviously  very  important  to  take  off  the  weight 
of  the  arm  by  means  of  a  sling,  and  this  often  gives  much  relief.    A  sling  should  alsc 
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be  lued  if  8  fhietore  of  the  upper  ann  is  saepeeted.  If  a  fnusture  of  the  lower 
suspected,  the  best  way  is  to  lie  down  in  bed,  and  to  place  the  fore  arm  on  the  laige 
sand-oag  already  mentioned,  with  the  arm  bent,  and  the  thumb  kept  up,  or,  indeed,  ia 
any  easy  poeition.  With  regard  to  all  fractures,  it  is  difficult  to  go  wrong,  if  it  be  re- 
membered that  the  principle  is  to  put  the  limb  in  the  position  it  would  be  in  were  it  not 
broken,  and  to  preyent  one  end  of  the  broken  bone  from  rubbing  upon  the  other.  If  the 
surgeon  cannot  at  once  attend,  it  is  often  very  useful  to  apply  cold  water  or  ooJd  lotiooB 
continually  to  the  part,  by  means  of  linen  rags,  to  keep  down  inflammatioo,  m  addftioB 
to  employing  the  means  just  mentioned. 

SbCT.  II. — ^DI8U>0ATIONS. 

7169.  When  a  limb  is  out  of  its  socket,  it  is  advisable  to  replace  it  aa  soon  as  pn— i 
Ue,  and  therefore  medical  aid  ahould  be  immediately  sought  for ;  beyond  this  aimple  le* 
mark  we  ahall  aay  nothing,  because  without  much  deecnptaon  it  would  be  impoaBMe  to 
teil  when  a  dislocation  h»i  occurred ;  and  even  then  such  imperfect  knowledge  would 
be  dangerous,  as  a  dislocation  might  be  mistaken  for,  or  complicated  withy  a  finctue* 
and  the  remedies  necessary  for  the  former  would  do  ineateulaUe  miachief  to  the  tattar. 

Sect.  III. — coirrtrsioNs,  oa  svtebs  BEuins. 

7170.  In  aQ  contusions  the  dark  appearance,  and  the  suocessive  changes  of  ooiovi 
which  occur  in  this,  are  owing  to  blood  poured  out  from  ruptured  Teasels.  In  the  treat- 
ment of  contusions,  the  first  thing  is  to  keep  down  inflammation  by  means  of  ieeches* 
cold  evaporating  lotions  (such  as  one  part  of  spirit  of  wine  and  six  parte  of  spirit  of 
Mindererus),  ftnd  to  mitigate  pain  by  laudanum  fomentations  in  the  intervals  of  the  ap- 
plications of  the  lotions.  When  the  colour  begins  to  change,  the  ahaorption  of  the  blood 
may  be  accderated  by  rubbing  the  part  briskly  with  camphor  liniment,  or  any  *^^"imim 
stimulating  application. 

Sect.  IV. — ^spbains. 

7171.  In  the  treatment  of  sprains  the  most  agreeable  remedy  ia  rest,  with  constant 
application  of  warm  flannels  dipped  in  laudanum,  or  warm  poppy  fomentations  -,  after- 
ward the  part  may  be  bandaged  with  a  broad  linen  roller. 

Sect.  V.— woukds. 

7172.  When  a  severe  incised  wound  (t.  e.,  a  cut  with  a  sharp  InatfumeBt)  has  been 
inflicted,  and  medical  attendance  cannot  immediately  be  obtained,  the  attention  must 
first  be  directed  to  the  bleeding :  supposing  the  wound  to  be  on  the  arm  or  1^,  if  there 
be  a  mero  oozing,  a  simple  trickling  of  the  blood  down  the  limb,  then  it  will  probably 
soon  stop  of  itself;  liuen  dipped  in  very  cold  water  may  be  applied,  and  it  is  of  great  im- 
portance to  elevate  the  limb,  so  that  gravity  may  not  assist  the  flow  of  blood :  thus,  if 
the  wound  be  on  the  leg,  the  person  should  lie  on  the  bed,  and  the  leg  be  raised  high  on 
pillows ;  if  the  arm  be  the  part  injured,  it  should  be  held  above  the  head ;  but,  suppo- 
sing the  flow  of  blood  to  be  more  violent,  supposing  it  to  gush  out  in  a  large  stream,  as 
it  would  from  s  laige  cut  vessel,  it  is  necessary  to  stop  such  a  jet,  else  so  much  Uood 
may  be  lost  aa  to  induce  alarming  fainting ;  the  best  plan  is  to  put  the  fioger  <Nr  fiagen 
boldly  into  the  cat,  and  prfess  upon  the  part  from  which  the  blood  seems  to  cooe  with- 
out any  regard  to  the  pain  it  may  give  the  patient ;  the  finger  must  not  be  removed  till 
the  surgeon  arrive  and  tie  the  wounded  vesael  with  a  ligature.  When  the  Ueediafhae 
stopped,  or  nearly  so,  the  next  object  is  to  bring  the  Mdes  of  the  cut  into  contact,  so  th^ 
they  may  unite ;  thia  is  done  by  means  of  adhesive  plaster,  kmg  strips  of  which  are  ap- 
plied, so  as  not  merely  to  cover  the  wound,  but  to  draw  ita  sides  together ;  a  veiyliola 
reflection  will  easily  show  any  one  how  a  particular  cut  is  to  be  drtm$mL,  aa  the  cow 
it  with  plaster  is  technically  tanned    If  the  wound  be  not  merely  a  simi^  cot,  bat  < 

plicated  with  a  severe  bruise,  the  straps  of  plaster  must  not  be  firmly  applied,  the  i 

of  the  cut  must  not  be  foroibly  pulled  together ;  indeed,  if  the  contusion  be  very  great, 
and  the  bleeding  modente>  it  may  be  better  not  to  app^  plaster  at  all,  bet  to  use  warm 
poppy  fomentationa  for  twenty-four  or  thirty-six  hours,  or  to  apply  a  bread  a*id  water 
poultice. 

Sect.  yi.~-«CALDs  and  bobns. 


7173.  Sealdg,  when  caused  by  boiling  water,  wiO,  i^  is  obvious,  be  always  of  the 

degree  of  severity ;  dhrectly  a  scald  has  happened,  it  is  advisable  to  prevent  the  action 
of  the  air  upon  it,  and  this  is  done  by  sprinkling  it  thickly  over  with  floor,  or  covering 
it  with  cotton  wool,  which  must  not  bie  removed  tUl  the  scald  is  weD,  which  will  be  prob- 
ably in  ten  days  or  a  fortnight.  When  scalds  are  caused  by  water  not  boiling,  the  lead 
liniment  recommended  for  slight  burns  is  the  best  application. 

7174.  Bum*  are  much  more  difficult  to  treat,  as  they  may  be  of  very  diflfbrent  degrees 
of  severity ;  in  the  slighter  kinds,  in  which  there  is  merely  redness  and  blistering  of  the 
akin,  cotton  wool  or  flour  may  be  used,  as  in  scalds ;  or  the  following  liniment  mar  be 
constantly  applied,  viz. :  ^ 

T9i»  of  undiloted  GooJard't  •olntioo  of  leid  (llq.  ploxab.  diwetotis),  1  oobm  ;  oUtv  oil,  4  ovbm  ;  — rm  I 
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i  aiz  ike  oil  vtd  lead  MlQtion,  sink*  theoi  w^Il  together,  end  add  0m  water ;  maike  »  Kninent,  to  be 

apfiJied  by  a  camel's-bair  braali  to  the  bnmed  plaoeo,  or  epmad  mtea  Uaen  aad  appiied  to  the  parti. 

If  the  bani  be  more  severe,  and  if  a  part  or  the  whole  of  tbe  tiAetanoe  of  the  akin  be 
destroyed,  the  turpentine  liniment  ia  preferable ;  if  thia  cannot  be  obtained  from  a  drag- 
giat,  then  flour  ahould  be  applied  as  before.  When'  flour  is  used  to  bums  and  acalda, 
and  the  part  is  kept  quiet,  the  pain  soon  ceasea.  If  after  a  bom  the  faoe  be  deadly  pale, 
and  the  pulse  nnfeit,  a  tea«spoQnful  of  wine  or  braody,  aceordiDg  to  the  age  of  .child, 
should  be  given  from  tune  to  time. 

SiCT.  yil.-^MBAirS  TO   BB  USSD  Of  BBCOTKaT  VBOII   DBOWNXNO   AtfD  tVnPOOATIOir. 

7175.  When  a  person  has  been  taken  out  of  the  water,  and  is  insensible,  he  should  be 
conveyed  as  speedily  ae  possible  to  the  neareat  house  or  cottage ;  but  if  there  be  no 
residence  near,  that  is  to  say,  within  two  or  three  minutes*  walk,  it  is  necessary  to  use 
the  measures  for  restoring  animation  on  the  spot ;  although  recoverable  when  taken 
from  the  water,  the  patient  may  die  in  the  ten  or  fifteen  minutes'  transit,  for  want  o( 
certain  necessary  measures.  It  is  necessary  that  every  body  should  know  that  death 
occurs  in  drowning  because  the  water  prevents  the  entrance  of  air  into  the  lungs ;  the 
small  quantity  of  water  which  geta  into  the  lungs  is  of  no  consequence,  and  stUI  less 
that  which  passes  into  the  stomach  which  occurs  during  life,  or  if  the  body  be  not  drown- 
ed alive ;  conaequently,  the  direction  aometimea  given  in  old  books  of  holding  the  head 
down,  in  order  to  drain  off  the  water,  is  not  only  uadesa,  but  positively  hnrtiul ;  but  il 
death  occurs  from  the  want  of  air,  it  is  obvkxia  that  the  thing  needfld  is  to  restore  air  to 
the  longs  as  fast  as  possible,  and  this  is  done  by  artificial  in&tion.  The  patient  ahould 
be  laid  in  the  bed,  and  hot  bottlea  mav  be  applied  to  the  feet ;  but  while  these  are  get- 
ting ready  inflation  must,  if  iMssible,  be  coounenced :  in  the  absence  of  a  regular  appa- 
ratus, it  can  be  readily  performed  by  a  pair  of  bellows ;  one  person  should  close  tbe 
mouth,  and  one  the  nostril  of  the  patient  very  accurately,  and  in  the  open  nostril  tho 
muzzle  of  the  bellows  should  be  inserted  by  another  person ;  then  the  nostril  should  be 
pressed  round  the  muzzle,  so  that  when  air  is  blown  it  may  pass  through  the  nose,  and 
not  out  into  the  apartment ;  directly  the  position  is  rightly  attained,  the  bellows  must  be 
worked,  and  the  air  from  them  will  pass  into  the  lungs ;  the  blowing  must  be  very  gentle, 
else  some  harm  may  oe  done  to  the  structure  of  the  lungs ;  the  rising  of  the  ribs  will  at 
once  announce  that  the  chest  is  filled  with  air ;  then  the  bellows  must  be  removed,  the 
mouth  and  nose  opened,  and  the  abdomen  and  ribs  pressed  upon  so  as  to  expel  the  air ; 
then  the  bellows  must  be  used  again  in  the  manner  described,  and  the  series  of  changes 
persevered  in  for  a  long  time,  or  till  recovery  occur ;  during  this  time  warmth  may  be 
applied  by  means  of  hot  bottles,  friction,  dec.  When  a  house  is  some  way  off,  and  the 
^Ilows  cannot  be  procured,  inflation  may  be  performed  by  any  person  closing  the  noa- 
trils  of  the  insensible  man,  and  then  applying  his  mouth  to  that  of  the  patietnt  and  blow- 
ing into  the  longs,  then  pressing  down  the  ribs  as  before,  to  expel  the  air,  and  then 
blowing  in  again.  Before  the  operator  breathes  air  in,  he  should  make  three  or  four 
deep  inspirations  and  expirations,  so  as  to  change  the  air  in  his  lungs,  and  get  it  as  like 
atmospheric  air  and  as  free  from  carbonic  acid  gas  as  possible.  These  means  should  be 
persevered  in  for  a  long  time ;  hope  should  not  be  given  up,  for  recoveries  have  occur- 
red under  very  untoward  circumstances. 

7176.  Suffocation. — In  many  cases  the  inflation  described  above  is  the  remedy  appli- 
cable here  also :  thus,  if  a  person  be  suffocated  in  a  brewer's  vat,  or  by  any  mephitio 
gas,  the  body  shonld  be  brought  into  the  air,  and  the  above-mentioned  process  must  im- 
mediately be  had  recourse  to ;  medical  aid,  of  course,  will  always  be  speedily  obtained. 

[For  the  recovery  of  persons  drowned,  or  suffocated  by  non-respirable  gases,  experi- 
ence has  shown  that  to  throw  suddenly  and  violently  several  buckets  of  water  succesa- 
ively  against  the  spine  is  a  mode  of  concussion  which  will  be  found  successful  if  life 
be  not  extinct.  This  method  of  treatment  is  of  vastly  more  importance  than  the  infla- 
tion of  the  lungs  by  bellows,  rolling  the  body  upon  a  barrel,  &c.,  neither  of  which  can 
be  relied  on  with  hiUf  the  certainty  of  resuscitation.  So  soon  as  by  this  method  the  signs 
of  life  become  unequivocal,  by  commencing  respiration,  groans,  or  involuntary  motions 
of  the  head  or  limbs,  indicating  sensibility  to  the  concussion  upon  the  spine,  the  body 
should  be  wrapped  in  blankets,  and  heat  applied,  aa  directed  in  the  foregoing  section.] 

Sbct.  yiII.-«TOBPoa  raoM  colp. 

7177.  When  a  person  has  been  buried  under  the  anow,  has  been  exposed  for  some 
time  to  weather  of  great  severity,  or  has  in  any  way  become  half  frozen  and  stupified  by 
ezoeas  of  cold,  the  great  rule  is  to  rutore  heat  om  graduathf  at  pottibU :  thus,  in  some 
casea,  even  friction  would  communicate  heat  too  aoon,  so  motion  with  snow  is  employ- 
ed to  ensure  a  very  mIow  development  of  heat.  The  pieraon  must  not  be  brought  into  a 
room  with  a  fire,  but  be  kept  in  a  very  cold  room,  and  covered  with  very  light  elofhes ; 
of  course,  in  the  majority  of  oases,  it  is  not  necessary  to  use  firiotiona  of  anow;  few 
cMea  are  so  aevere  aa  to  require  this.  When  loiig«contiiiaed  friction  has  partly  reato- 
red  wsnntb,  the  individual  oaay  be  removed  to  a  warmer  room,  covered  with  warmer 
eknthea,  and  the  ftiction  made  with  brandy.    When  warmth  has  been  still  more  reat» 

7P 
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red,  heat  may  be  more  aptoedily  commnnieated  by  means  of  one  or  two  persons  gellinf 
iato  bed  with  the  peraoo  and  wanning  him  with  their  bodies :  wann  bottles  and  eordiab 
must  not  be  used  till  heat  has  been  restored  to  a  very  great  degree.  The  penalties 
which  attend  the  too  rapid  production  of  heat  are  indeed  great ;  rapid  inflammation  and 
mortification  of  fingers  and  toes,  or  even  hands,  feet,  arms,  and  legs,  or  noee  and  ears» 
ensue,  and  the  person  rescued  fiom  the  cold  may  be  killed  by  an  ill-judging  seal. 

The  retreat  of  the  French  from  Moscow  aflbrds  striking  illustrations  of  the  eflhct  of 
heat  too  rapidly  applied.  These  unfortunate  men,  exposed  to  a  degree  ofcoid  lo  itlMk 
their  campaigns  in  Italy  and  in  Egypt  had  little  inured  them,  retreated  in  weather  seven 
even  for  that  cold  latitude ;  their  legions,  as  they  marched,  left,  for  those  who  followed, 
rows  and  groups  of  dead  and  frozen  soldiery ;  those  who  were  fortunate  enough  to  reach 
the  camp  fires  at  night  hastened  toward  the  welcome  blaze,  and  spread  out  ikeir  half 
congealed  limbs  to  the  heat ;  in  many  cases  gangrene  foUowed  on  the  instant,  and  in- 
creased so  rapidly  that  its  progress  could  be  traced  by  the  eye,  or  in  other  iiwitottnes  a 
kind  of  fulness  of  blood  pervaded  the  lungs  and  brain ;  the  individuals,  perhaps,  had 
scarcely  breathed  the  new  atmosphere,  when,  fainting,  Uiey  staggend  back,  their  Unfas 
swelled  enormously,  they  became  devoid  of  sensibility,  and  died  in  two  or  three  homs. 

SbOT.  IX.— ABSTINSirCB  FROM  FOOn. 

7178.  Here  also  the  return  to  a  natural  state  of  things  must  be  very  gradual ;  if  the 
abstinence  have  been  of  great  length,  nothing  stronger  than  chicken  or  veal  broth  must 
at  first  be  given,  and  then  by  degrees  strong  beef  tea,  and  aAer  this  some  light  vegeta- 
ble, or  a  bread  pudding ;  animal  food  must  not  be  given  for  a  long  time. 

SbCT.  X. — ANTinOTKS  TO  POISONS. 

7179.  Sulphuric  Acid,  or  Oil  of  Vitrtd. — The  children  of  poor  people  often  accidentally 
take  this  acid ;  it  is  bought  to  clean  metallic  vessels,  and  children  take  the  half-«mptied 
bottle,  standing  on  the  table,  and  put  it  to  their  mouths.  The  parent  is  generally  at  once 
informed  of  what  has  happened ;  she  hears  the  child  cry,  and,  turning  round,  sees  the 
bottle  in  its  hand,  or,  if  she  has  lefl  the  room,  she  easily  perceives  what  has  occurred, 
from  the  cries  of  the  diild,  the  marks  of  the  acid  on  its  lips,  and  the  empying  of  the  bot- 
tle. Of  course  a  surgeon  is  at  once  sent  for,  but  it  may  be  useful  to  know  that  magne^ 
sia  or  whiting,  or  chtdk  mixed  up  with  water,  are  the  best  antidotes :  the  child  should 
drink  a  good  deal  of  the  mixture.  If  none  of  these  substances  can  be  procured,  a  piece 
of  soap  may  be  beaten  down  in  water  and  given,  or  even  common  oil»  for  this  sheathes 
and  somewhat  protects  the  stomach  from  the  corrosive  effects  of  the  acid. 

7180.  Oxalic  add  is  sometimes  taken  by  mistake  for  Epsom  salts ;  the  taste  is^  how- 
ever,  very  different,  being  powerfully  acid,  and  this  usually  appriies  the  person  of  the 
mistake  he  is  committing,  or  if,  as  sometimes  occurs,  he  has  swallowed  the  draught  at* 
a  gulp  without  tasting  it,  he  is  convinced  that  something  is  wrong  from  the  excrociating 
and  racking  pain  which  almost  immediately  follows.  The  great  anUdole  here,  also,  is 
chalk,  which  invaluable  fact  was  first  proclaimed  by  Dr.  A.  T.  Thomson.  It  shooli^ 
be  mixed  with  a  small  quantity  of  water,  and  taken  in  considerable  quantity.  Alkahes 
and  soap  are,  in  this  case,  improper,  but  carbonate  of  magnesia  is  also  an  excellent  an- 
tidote. 

7181.  Arsenic  is  the  most  common  of  all  poisons ;  it  produces,  some  little  time  aftei 
it  is  taken,  feelings  of  heat  and  pain  at  the  pit  of  the  stomach,  which  rapidly  become 
agonizing ;  vomiting  soon  occurs,  first  of  the  contents  of  the  stomach,  then  of  mncos, 
bUe,  and  blood.  Such  are  the  first  symptoms,  and  their  occurrence  auddenly  in  a  faeaJthy 
person,  and  twenty  minutes  or  an  hour  after  a  meal  or  taking  anything  into  the  stomach, 
they  excite  suspicion  of  poisoning.  The  medical  man  is  of  course  at  once  sent  for,  and 
while  he  is  coming  vomiting  may  be  increased,  or,  if  not  present,  produced  by  mustard 
and  water,  or  salt  and  water ;  draughts  of  warm  water  may  also  be  taken  to  excite  veiy 
copious  vomiting.  If  full  vomiting,  not  merely  retching,  occur,  the  chance  of  recovery 
is  greatest.  Two  tea-spoonfuls  of  mustard  in  a  glass  of  hot  water  will  generally  make 
an  adult  vomit  copiously. 

7182.  Corrosive  Sublimate. — The  early  symptoms  of  this  poison  are  much  the  same  as 
those  of  arsenic,  but  the  pain  is  more  violent,  and  the  taste  is  most  acrid  and  disagreea- 
bly metallic.  If  from  these  or  any  other  circumstances  corrosive  sublimate  is  suspect- 
ed or  known  to  be  the  poison,  then  white  of  egg  beaten  with  water  should  be  given ;  it 
unites  chemically  with  the  corrosive  sublimate,  and  the  compound  formed  is  quite  inert. 

7183.  Verdigris. — If  the  person  be  known  to  have  taken  copper,  or  if  it  be  suspected 
from  the  smell  and  the  greenish  colour  of  the  vomited  matters,  and  from  the  coppery 
taste  in  the  mouth,  then  white  of  egg,  not  mixed  with  water,  must  be  given  here  abo. 

7184.  Opiwn  and  Laudaxum. — These  are  two  poisons  very  frequently  taken  bj  soi- 
oides ;  an  overdose  of  laudanum,  or  of  some  preparation  of  morphia,  is  also  sometimes 
taken  by  mistake.  It  is  soon  suspected  that  a  person  has  taken  opium ;  he  is  found  lyi^ 
m  a  state  of  stupor,  as  if  in  a  fit  of  apoplexy,  breathing  heavily,  or  hardly  breathing  m 
^'  j?^^  ^^^  question  is,  what  is  the  matter  with  this  person  %  Haa  he  apoidexT!  m 
it  aiidden  death  from  some  internal  disorder,  or  is  it  poisoning  by  opium?    Peihas  % 
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bottle  or  a  glass  will  be  foand  about,  and  give  some  clew :  the  pupils  of  the  e;e  also  are 
looked  at,  and  found  to  be  much  contracted ;  now  in  apoplexy  they  are  generally  en- 
larged. The  balance,  then,  is  in  favour  of  its  being  poisoning  by  opium,  and  the  princi- 
ples of  cure  are  first  to  get  the  opium  out  of  the  stomach  by  emetic — an  operation  after* 
ward  done  more  efiectually  by  the  surgeon  with  bis  stomach-pump  -,  or,  if  the  patient 
can  swallow,  fifteen  or  twenty  grains  of  vitriol,  "sulphate  of  zinc"  (a  salt  which  can  be 
procured  from  an  adjoining  druggist),  should  be  given,  or  mustard  and  water,  as  in  the 
case  of  poisoning  by  arsenic,  or  one  scruple  of  the  salt  called  "  carbonate  of  ammtfnia** 
may  be  taken,  and  is  a  very  good  emetic.  The  next  thing  is  to  keep  off  the  stupor  as 
much  as  possible ;  this  is  done  by  making  the  patient  walk  about  the  room,  and  allow 
ing  no  sitting  down :  if  the  stupor  be  too  deep  for  walking,  two  strong  men  must  liter- 
ally drag  the  patient  round  and  round  the  room,  so  that  no  repose  whatever  can  take 
place.  Cold  water  should  also  be  assiduously  dashed  in  the  face,  and  the  face  and  neck 
flapped  suddenly  with  a  wet  napkin :  this  rouses  the  nervous  energy ;  the  patient  gen- 
erally opens  his  eyes,  and  he  is  capable  of  replying  to  questions  for  the  space  of  half  a 
minute  or  more.  The  water  may  be  again  dashed  upon  his  face  and  chest  as  often  as 
ho  relapses.  

CHAPTER  VI. 

D0HK8TIC  HANAOEMBNT   OF  THE   8ICK-B001I. 

/185.  In  describing  the  management  of  the  sick-room^  every  circumstance  which  can  cou 
tribute  to  the  comfort  and  convalescence,  or,  when  convalescence  may  not  be  pos8ible« 
to  the  mitigation  of  the  bodily  sufferings  of  the  sick,  we  have  now  to  consider.  These 
circumstances  we  shall  place  under  three  heads ;  1,  regarding  those  of  the  patient's 
room  and  its  furniture  ;  2,  of  the  qualifications  of  sick  nurses ;  and,  3,  of  the  course 
they  should  pursue  when  attending  patients  afflicted  with  severe  and  tedious  or  with 
mortal  diseases,  such  as  consumption  and  palsy. 

SbCT.  I.— -of   the    SICK-CHAMBEB    4ND  ITS   FURNITURE. 

7186.  Rooms  for  the  sickf  wherever  choice  can  be  exercised,  should  be  of  considerable 
size,  lofty,  having  open  fire-places,  and,  for  some  cases  of  disease,  a  northern  aspect. 

7187.  WeU-ventilated  rooms  are,  in  all  cases  of  illness,  indispensable ;  yet  ventilation 
should  be  so  regulated  that  no  current  of  air  could  pass  inunediately  over  the  patient*s 
bed  or  chair.  It  may  always  be  supposed  that  draughts  of  air  prevail  in  the  direction 
of  the  fire-place,  from  any  window  or  door ;  and  hence  in  such  situations  the  invalid 
should  not  be  permitted  either  to  lie  or  sit.  In  few  cases  free  circulation  of  air  is  of  pri- 
mary importance^  A  patient  in  typhus  fever  suffers  seriously  from  an  overheated  room ; 
but,  when  the  beat  is  moderated  by  the  admission  of  fresh  air,  he  will  in  a  few  hours 
oAen  materially  improve,  so  great  an  effect  does  this  single  circumstance  produce. 

7188.  In  the  contaUseent  stage  of  scarlatina  free  ventilation  is  no  less  needful;  but  even 
greater  care  is  requisite  than  in  other  cases  of  fever  to  screen  the  patient's  bed  from  any 
current  of  air ;  for  if  the  skin  of  the  patient  become  slowly  chilled,  its  functions  are  im- 
peded, no  reaction  takes  place,  and  the  peculiar  dropsy  before  mentioned  occurs  as  a 
sequel  to  this  disease. 

7189.  The  temperature  of  the  sick-room  should  not  be  below,  nor  much  exceed,  60°  ot 
Fahrenheit. 

7190.  The  kind  of  bedding  for  invalids  is  a  subject  of  importance  to  their  comfort.  In 
some  cases  a  well-stuffed  feather  bed  is  to  be  preferred  to  mattresses,  which  for  fever  or 
paralytic  patients  are  not  always  sufficiently  yielding.  By  the  constant  pressure  of  any 
particular  spot  on  the  mattress,  the  skin  becomes  inflamed»  and  a  sore  sometimes  en- 
sues. A  feather  bed  may,  however,  be  too  soft,  and  become  easily  disarranged ;  the 
patient  may  be  too  ill  to  have  it  daily  made  and  well  shaken,  and  in  such  case  it  becomes 
oAen  lumpy,  and  more  uncomfortable  and  injurious  to  the  skin  than  a  hair  mattress. 

7191.  The  spring  mattresses  are  the  most  unobjectionable  of  any ;  they  give  way  easily 
to  pressure,  and  sprinp^  up,  by  means  of  their  elastic  stufllngs,  as  soon  as  the  pressure  is 
removed.  They  require  no  daily  making,  and  afford  the  patient  miich  assistance,  from 
their  elasticity,  in  turning  from  one  side  to  the  other.  They  are  expensive  to  purchase, 
but  when  a  long  illness  occurs  in  a  family  the  value  of  one  is  incalculable. 

7193.  The  water^  or  Amottj  bed  is  also  another  valuable  contrivance  for  mitigating  the 
sufferings  and  weariness  of  the  victims  to  lingering,  yet  fatal  diseases.  In  using  it,  the 
head  and  shoulders  of  the  patient  must  be  supported  upon  some  fixed  substance,  other- 
wise, being  heavier  than  the  limbs,  the  inclination  of  the  body  will  be  the  reverse  of  that 
which  is  natural.  On  whatever  bed  a  patient  lies,  it  should  be  large  enough  to  admit 
of  his  being  removed  from  one  side  to  the  other,  to  afford  changes  in  the  bed  linen,  as 
well  as  to  afford  relief  in  posture  to  the  sufferer ;  or,  if  the  bed  be  small,  a  second  bed 
in  the  room  answers  the  same  ends,  as  well  as  admitting  of  daily  exposure,  for  a  short 
period,  of  the  bed  and  bedding  to  the  air  of  the  room,  when  it  may  be  again  shaken  well, 
made  and  prepared  for  the  invalid,  to  whom,  when  again  carried,  it  will  afford  renewed 
relief  and  refreshment. 
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7193.  Carpeii  in  the  nck*room  are  often  Temoved,  under  the  impression  of  tUeir  r^ 
t«ining  infection,  if  the  iUneas  be  fever;  but  their  remoTal  is  Bometimes  very  inconve- 
nient to  the  patient,  causing  too  moeh  noise,  when  the  nUises  are  walking  upon  the  bare 
floors,  for  the  sensitive  state  of  invalids ;  when  this  is  the  case,  the  carpets  ahonid  be 
replaced,  and  every  other  means  adopted  to  deaden  sound,  snch  as  stnflSng  cotton  wool 
into  the  window  frames,  nsing  a  wooden  poker  for  tbe  fire,  dec. 

7194.  Bed  eurtoint,  in  febrile  cases  of  iDness,  should  never  be  entirelT'  closed,  nor 
should  the  colour  of  bed  hangings  be  of  a  vivid  description ;  red  is  often  a  painfui  ooloar 
to  invalids ;  green  agreeable ;  so  that,  when  a  choice  in  this  particular  is  possible,  the 
room  in  which  the  latter  colour  is  found  should  be  appropriated  to  tbe  invahd.  Cor- 
tains  should  be  removed  altogether. 

Articles  useful  in  the  Sick-roonL 

The  Mtinai  gUuty  for  the  tocunto  meaaarement  of  nedicine  givoa  ia  drapa,  or  tfia  ■pwiftli     (It  wmy  ho 
purchaMd  at  drugviita  for  ft.  or  St.  Od.  apiece.) 

A  thtrwumtter f  for  TfviaXing  tba  warath  of  tke  i|iTalid*a  roona  nora  noifoml/ tluui  can  bo  doaa  bj  ooaaak 
um  either  tbe  iiiTmlid'a  feelinn  or  thoae  of  tbe  narae. 
ofi"         -       ' 


CUoride  ofhaie,  in  cases  of  illne«  from  fever,  should  always  be  kept  in  a  battle  readj  for  oae. 
Sect.  II.— qualifications  of  nurses  foe  the  sicc. 

7195.  When  a  disease  is  lingering,  or  from  its  character  requiring  bodily  strengih  in 
those  employed  as  nurses,  the  members  of  a  family  are  often  obliged  to  give  up  the 
charge  to  the  hired  sick  nurse,  who  knows,  or  ought  to  know,  how  to  perform  many  im- 
portant duties,  of  which  those  less  accustomed  to  illness  are  ignorant.  An  experienced 
sick  nurse  is  also  quick  in  noticing  changes  in  the  symptoms  of  the  patient's  disease, 
which  the  relatives,  from  inexperience,  would  overlook,  and  which  it  may  be  important 
for  the  medical  attendant  to  be  informed  of.  But  most  sick  nurses  still  require  to  be 
superintended  by  those  most  interested  in  the  recovery  of  invalids ;  they  are  often  in- 
attentive to  the  needful  ventilation  of  sick-rooms,  and  to  the  regulation  of  their  temper- 
ature, keeping  up  the  fires,  and  especially  at  night ;  this  fault  often  increases  a  pBttent*s 
fever,  which  it  puzzles  the  physician  to  account  for.  Sometimes,  also,  nuises  are  care- 
less in  omitting,  at  the  precise  hours,  to  give  the  medicine  ordered,  and  are  not  always 
strict  in  administering  the  right  quantity.  In  the  con  valeaoent  stages  of  fever,  they  ateo 
require  to  be  cautioned  in  respect  to  the  diet  of  their  patients,  which  in  quantity  they 
are  generally  disposed  to  overdo. 

7196.  The  qualifications  of  a  good  nurse  should  he  good  health ;  strength  enough  to  lift 
a  patient  when  requisite ;  activity,  wakefulness,  cheerfulness,  yet  with  the  power  isi 
being  silent — a  noisy  nurse  being  most  unfit  for  sick  patients ;  intelligent  eeoqgfa  to  on- 
derstand  readily  the  often  indistinctly  expressed  wishes  of  an  invalid,  aad  edncatcd 
enough  to  read  the  directions  attached  to  the  medicines  ordered.  Her  age  should  not 
exceed  fifty,  nor  be  much  less  than  thirty  years.  She  should  be  free  from  any  habitual 
cough,  or  any  habit  which  might  annoy  a  patient,  such  as  snu&taking,  dus. 

7197.  A  society  has  been  formed  in  London  for  the  instruction  of  sickBorsesw  Those 
sent  out  go  by  the  name  of  the  Protestant  Sisters  of  Charity,  and  are  taught  to  peifoim 
all  the  ofiices  of  charity  for  which  the  Roman  Catholic  Sisters  of  Charity  have  been  so 
long  distinguished.  Much  good  may  be  expected  by  the  extension  of  this  beoeTolent 
institution,  for  the  sisters  are  engaged  to  serve  the  poor  as  well  as  the  rieh ;  the  latter 
only  being  expected  to  afford  the  pecuniary  means  of  supporting  the  institution.  No 
money  is  given  to  the  sisters  by  the  patients  or  their  friends. 

Sect.  III.-M}ouass  to  si  puesubd  bt  nuesbs  in  setxee  and  TBmoua  sicexess. 

7198.  During  the  first  week  of  typhus  feoer,  in  addition  to  the  remedies  ordered  hy  tbe 
physician,  and  with  which  we  have  nothing  to  do  here,  certain  things  are  ordered  in  the 
majority  of  eases,  and  the  performance  of  which,  although  most  important,  is  often  left 
to  the  judgment  of  an  ignorant  nurse.  For  instance,  if  the  skin  be  hot  and  the  pulse 
quick,  the  skin  is  directed  to  be  bathed  night  and  morning  with  cold  or  tepid  water,  ae> 
cording  to  the  heat  of  the  skin,  tbe  age  and  strength  of  the  patient,  and  the  kind  and 
period  of  the  disease.  Now  this  is  a  measure  not  only  important  as  regards  ulUmale 
cure,  but  veiy  important  as  regards  the  personal  comfort  of  the  patient,  since  nothii^ 

Jives  more  relief  and  gratification  than  this  bathing  of  the  skin.  The  best  time  for 
oing  it  is  before  the  bed  linen  is  changed,  as  at  that  time  it  does  not  matter  about  any 
accidental  wetting  the  sheets,  but  which,  with  proper  management,  need  acaroely  hap- 
pen. The  patient  should  not  be  altogether  uncovered,  but  one  part  should  be  bathed  at 
a  time,  and  then  dried.  In  bathing  the  part,  it  is  necessary  to  use  a  good  deal  of  water, 
not  merely  to  rub  the  body  with  a  wet  sponge ;  the  arms,  for  instance,  may  be  b^ 
over  a  basin,  and  water  freely  poured  upon  them.  After  free  bathing  of  this  kind,  tbe 
dry  and  harsh,  unpleasant  feeling  about  the  skin  goes  off,  and  tiie  patient  feels  relieved 
and  comfortable.  This  bathing  of  the  skin  is  stUl  more  useful  in  the  ear]y  stage  of  scar- 
latina, when  the  skin  is  usually  very  hot. 

7199.  In  eases  of  typhus  which  have  continued  some  time,  and  in  which  the  patient^ 
strength  has  been  redueed,  this  free  bathing  is  inadmissible  i  but  if  the  sponging  be  or 
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dered  in  such  a  case,  the  physician  will  probably  stand  by,  and,  to  prevent  any  injurioos 
excess  in  the  bathing,  see  it  done  himself. 

7800.  Another  remedy,  which  is  almost  always  used  in  the  early  stages  of  typhus,  is 
the  application  of  cold  to  the  head,  in  the  form  of  linen  cloths  soaked  in  cold  water,  or 
evaporating  lotion,  or  ice  applied  in  a  way  presently  to  be  described.  The  use  of  these 
cold  applications  to  tbe  head  is  to  prevent  any  congestion  and  aoousulation  of  blood 
within  it  (a  circumstance  exceedingly  common  in  fevers) ;  or  to  moderate  such  accu- 
mulation when  it  does  occur ;  or  to  keep  down  any  inflanmiation  of  the  brain  or  parts 
belonging  to  it,  for  inflanmiatton  of  the  ^rain  or  its  membranes  in  yarious  degrees  is 
not  unusual  in  cases  of  typbus  fever.  In  order  to  apply  cold  efiectoally,  it  is,  in  almost 
all  cases,  necessary  to  shave  the  head,  or  to  cut  the  hair  veiy  short ;  and  to  secure  the 
fuli  advantage  of  cold  applications,  the  finest  head  of  hair  must  be  sacrificed.  Parents 
who,  for  appearance  sake,  refuse  such  a  petty  sacrifice  when  life  is  in  peril,  are  often  suf- 
ficiently punished  by  the  ill  success  of  the  treatment.  When  the  bead  has  been  shayed, 
a  cloth  dipped  in  cold  water  should  be  applied  over  as  much  space  as  possible ;  to  pre- 
Tent  the  pillow  being  wetted  by  the  water,  a  piece  of  common  oil  silk,  which  can  easily 
be  procured,  should  be  laid  under  the  head  upon  the  pillow.  A  piece  of  simple  linen  is 
better  than  soaking  a  nightcap  and  puttting  it  on,  as  is  sometimes  done ;  it  is  less  heavy, 
and  more  easily  wetted  again.  The  linen  cloth  should  never  be  left  on  till  it  is  dry ; 
nurses  often  allow  it,  when  it  becomes  dry  and  harsh,  and  the  head  gets  hotter  than  be- 
fore its  application.  Another  way  of  applying  cold  water  is  to  fill  a  large  bladder  about 
one  third  full  of  water ;  it  moulds  itself  upon  the  head,  and  is  not  very  heavy. 

7201.  Ice  is  best  applied  by  pounding  it  very  small,  and  half  filling  a  large  bladder  with 
it ;  this  also  moulds  itself  upon  the  head,  and  is  a  very  powerful  agent.  It  should  not 
be  suffered  to  be  on  the  head  too  long,  else  it  may  reduce  the  heat  too  much ;  it  should 
therefore  be  removed  for  a  few  minutes  from  time  to  time. 

7203.  By  letting  tpater  fall  from  iome  height^  drop  hy  dropt  on  the  forehead  of  a  highly 
delirious  patient,  a  most  powerful  effect  is  sometimes  produced ;  but  this  is  too  strong  a 
measure  to  be  had  recourse  to  without  the  sanction  of  the  medical  attendant. 

7203.  Another  remedy,  often  inefficiently  attended  to,  is  fomentation  of  the  bowels ; 
this  is  best  done  by  having  two  large  pieces  of  flannel,  and  dipping  one  into  water  as  hot 
as  can  be  borne,  then  wringing  it  quickly  out,  placing  it  on  tbe  bowels,  and  in  the  course 
of  a  few  minutes,  when  it  begins  to  cool,  changing  it  with  the  other  flannel,  also  dipped 
and  wrung  out ;  and  this  should  be  repeated  for  an  hour  or  more. 

7204.  2"ke  clothes  on  the  bed  should  not  be  too  ^ick ;  the  physician  will  of  course  see 
to  this :  if  the  patient  appear  cold,  hot  bottles  should  be  put  to  the  feet ;  if  there  be  any 
accumulation  of  blood  in  the  head,  the  feet  are  often  cold ;  in  this  case  they  should 
be  wrapped  op  in  flannel,  and  hot  bottles  constantly  applied. 

SuBSECT.  1. — Early  Stages  of  Fever. 

7205.  During  the  early  stages  of  fever  there  are  certain  symptoms  which  must  be  par- 
ticularly noticed,  and  reported  without  fail  to  the  physician.  It  should  be  noticed  how 
much  sleep  the  patient  gets,  whether  this  is  deep  or  disturbed,  whether  there  is  any 
confusion  or  forgetfulness  on  awakening :  this  does  not  of  itself  prove  that  delirium  is 
coming  on ;  but  as  it  is  really  often  the  commencement  of  it,  it  should  not  be  overlook- 
ed ;  during  sleep,  too,  it  should  be  noticed  whether  the  breathing  is  regular  and  deep,  or 
whether  it  is  quick  and  shallow.    Any  little  cough  should  not  be  overlooked. 

7206.  Againy  the  nurse  should  observe  whether  there  is  an  increase  offerer  at  any  partic- 
ular time  of  the  day ;  such  increase  is  denoted  by  the  skin  becoming  hotter,  the  pulse 
quicker  by  from  six  to  twenty  beats ;  by  the  face  flushing,  the  eyes  becoming  more 
sparkling,  and  by  the  patient  being  thirstier,  and  complaining  more  of  headache.  The 
number  and  kinds  of  the  stools,  &c.,  also  should  be  examined  into.  Patients  are  often 
exceedingly  thirsty  at  this  period  of  the  fever ;  they  may  drink  as  freely  as  they  like, 
and  of  all  beverages  cold  water  is  the  best.    Lemonade  is  not  so  good,  as  in  such  large 

Jjuantities  it  tends  to  disorder  the  stomach  The  patient  usually  refuses  to  take  any 
ood,  and  it  should  not  be  pressed  upon  him  from  any  mistaken  idea  of  giving  strength, 
for  it  is  the  fever  whicb  exhausts  as  much  as  the  starving,  and  it  is  the  former  which 
is  to  be  dreaded ;  get  rid  of  it,  and  the  debility  is  generally  easily  remedied ;  besides,  if 
food  be  pressed  upon  a  stomach  not  demanding  it,  it  will  do  no  good ;  it  will  not  be 
digested  and  assimilated  properly,  but  will  pass  down  into,  and  perhaps  stimulate,  the 
intestines,  and  cause  diarrhcea,  with  certain  formidable  ulterior  consequences.  In  ad- 
dition to  what  has  been  now  said,  it  is  of  course  essential  that  such  medicines  as  are 
ordered  should  be  given  regularly  at  the  appointed  times,  both  day  and  night. 

SvBSEOT.  U.^'The  latter  Stages  of  Fever. 

7207.  In  the  latter  stages  of  fever  the  weakness  is  tbe  thing  with  which  the  nurse  has 
most  to  do.  It  is  of  the  highest  importance  to  give  the  food  which  is  ordered  regularly. 
The  patient  is  perhaps  dreadfully  emaciated,  weakened  to  tha  last  degree,  and,  if  left 
without  nourishment  for  several  hours  together,  would  perhaps  faJI  a  victim  to  debility 
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alo*)^.  It  is  daring  the  night  that  a  person  requires  most  support ;  it  is  daring  this  tim 
ih^\  such  support  is  most  likely  to  be  forgotten.  '  The  food  should  be  given  freqaentlr,  and 
•r.  small  quantities ;  the  exact  quantity  of  food  and  time  of  taking  it  depend  opon  the 
weakness  and  the  appetite  of  the  patient,  and  necessarily  vary  in  each  particular  case. 
If  wine  be  ordered  also,  it  should  he  given  frequently,  and  in  small  quantities,  mixed 
with  water.  It  should  never  be  forgotten  by  nurses  that  wine  by  itself  has  no  liouri^ 
ing  power ;  it  is  only  employed  by  the  medical  man  to  sustain  the  failing  strength,  by  ita 
exciting  agency,  till  such  time  as  the  food  taken  may  have,  in  some  degree,  restored  ilse 
tone  of  the  body.  If  therefore  wine  flashes  the  face,  quickens  the  pulse,  and  excites 
headache,  it  is  doing  too  much ;  the  body  is  over-excited. 

7208.  With  regard  to  the  kind  cffood :  at  first  it  must  be  simple  and  fiirinaceous,  and 
afterward  a  transition  may  be  made  to  beef  tea,  veal  and  chicken  broth,  dee.,  to  prepare 
which  we  refer  to  the  article  on  **  Cooking  for  Invalids."  Also,  during  the  laiter  stag«^ 
of  fever,  great  care  should  be  taken  to  preserve  perfect  cleanline8S-*-oflen  a  Tei?  diffi- 
cult matter,  for  the  discharges  are  often  somewhat  decomposed,  and  of  a  bad  smell ; 
the  sheets  should  be  chang^  every  day,  or  more  often  if  necessary,  and  when  takes  oil 
should  be  immersed  immediately  in  a  pail  of  water  ready  at  the  bedroom  door,  and  to 
which  some  of  LabarroqiWg  disinfecting  liquid  should  be  added  ;  some  of  this  shotild  also 
be  sprinkled  about  the  room. 

7S00.  The  patient  should  not  be  suffered  to  lie  too  long  in  one  position^  bat  should  be 
gently  moved  from  one  side  to  another,  because  in  these  long  illnesses,  if  parts  be  too 
much  pressed  upon,  they  become  sore ;  therefore  towards  the  end  of  a  severe  fever  the 
physician  generally  examines  the  lower  part  of  the  back  and  the  sides  of  the  sick  man, 
to  see  if  there  be  any  appearance  of  a  sore  place ;  if  he  does  not  do  this,  the  friends 
should  see  to  it ;  this  examination  should  never  be  left  to  the  nurse  alone. 

Directly  a  part  appears  discoloured,  you  may  be  sure  it  is  too  much  pressed  upon ; 
the  patient  should  be  placed  in  some  other  position,  and  propped  up  by  pillows :  pillows 
should  also  be  put  above  and  below  the  part,  to  take  oft  the  pressure.  Certain  applica- 
tions are  to  be  used  to  the  part  itself;  one  of  the  best  of  these  is  a  solution  of  nitrate  of 
silver  (lunar  caustic),  the  strength  of  which  should  be  about  twenty  grains  to  an  ounce 
of  water ;  a  little  of  this  should  l^  painted  on  with  a  camelVhair  brash  every  day.  When 
the  spot  has  gone  beyond  this  slight  discoloration,  and  has  become  sore,  or  seems  to  be 
on  the  point  of  doing  so,  the  most  simple  ointments  are  the  best,  as  a  mixture  of  equal 
parts  of  lard  and  oxyde  of  zinc,  or  calamine  mixed  with  oil  till  it  acquire  a  tolerable  oon- 
sistence ;  these  ointments  should  be  spread  on  linon,  and  applied  constantly  over  the 
part ;  if  the  sores  seem  to  be  spreading,  a  water  bed  is  often  of  great  service. 

7210.  Again,  during  the  latter  stages  of  fever,  everything  should  be  carcfnil/ observed ; 
the  position  of  the  patient  in  bed,  and  whether  he  spontaneously  changes  it,  is  an  im- 
portant point ;  also  the  expression  of  the  countenance ;  the  action  of  the  bow^els  is  one 
of  the  most  important  circumstances  to  be  noticed  ,  the  stools  should  always  be  kepi  for 
the  physician  to  see ;  the  mode  of  breathing  and  the  presence  or  absence  of  cough  mugS 
not  be  forgotten ;  it  should  also  be  noticed  whether  the  patient  is  constantly  drowsy,  and 
whether,  when  awake,  he  be  sensible  or  delirious,  or,  as  it  were,  childish,  which  last 
state  is  common  in  convalescence,  and  goes  off  as  strength  returns. 

Sect.  IY.^kjoursb  to  be  pursued  by  nurses  in  cases  or  coNsxmPTiov. 

7211.  It  often  happena  that  a  patient  with  consumption  will  be  able  to  walk  in  the 
open  air — ^will,  in  fact,  possess  considerable  muscular  strength  till  within  a  short  period 
of  death.  The  chief  things  which  render  this  period  of  consumption  harassing  are  the 
constant  cough,  the  breathlessness,  the  occasional  sharp,  flying  pains  in  the  chest,  the 
evening  fever,  which  often  prevents  sleep  till  towards  the  approach  of  morning,  and  the 
nocturnal  perspirations.  When  the  cough  is  very  severe,  certain  remedies  intended  to 
allay  It  are  always  ordered  by  the  medical  man,  and  these  oflen  give  temporary  relief. 
The  chief  thing  that  the  non-medical  attendant  has  to  do  with  regard  to  the  cough  is  to 
keep  the  apartment  at  a  temperature  tolerably  constant,  day  and  night ;  all  sudden  ofaang- 
es  from  hot  to  cold  air,  or  the  reverse,  augment  the  cough ;  if  it  be  winter,  the  patient 
should  not  proceed  from  one  room  to  another,  and  should  not  go  up  and  down  stairs  with- 
out patting  on  a  respirator.  The  temperature  of  the  sitting  and  bed  rooms  should  be 
comfortably  warm,  but  never  very  high ;  towards  the  evening  it  should,  if  anything,  be 
lower  than  in  the  morning,  as  in  the  majority  of  cases  the  pulse  gets  quicker  and  the 
face  more  flushed  towards  night ;  there  is,  in  fact,  an  accession  of  fever,  and  hot  rooms 
are  likely  to  augment  ^ia,  and,  by  so  doing,  add  not  a  little  to  the  discomfort  of  the  pa- 
tient. When  exercise  is  taken  in  the  open  air,  it  should  never  be  violent ;  the  patient 
should  walk  gently,  or,  at  a  later  period,  be  wheeled  slowly  about  in  a  chair ;  quick  walk- 
ing increases  the  flow  of  blood  through  the  lungs,  and,  as  a  conseqiience,  augments  the 
cough  and  the  diflSculty  of  breathing.  If  the  weather  be  tolerably  warm,  as  much  0G^ 
door  exercise  should  be  taken  as  can  be  home.  With  regard  to  the  breathlessnessb  fi 
may  be  some  consolation  to  know  that  this  is  oflen  much  less  than  might  be  expecwd 
from  the  extent  to  which  the  lung  is  affected ;  for  the  system  gradually  accommodates 
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itaelf  to  the  means  of  breathing  which  still  remain  to  it ;  and  persons  who  haye  only  a 
small  portion  of  lung  capable  of  admitting  air  still  may  not  saflTer  materially  from  diffi- 
culty of  breathing. 

The  flying  pains  in  the  chest,  which  are  sometimes  very  severe,  will,  of  course,  be 
treated  by  the  physician ;  mustard  poultices  may  always  be  applied,  and,  according  tc 
very  hiffh  authority  t)n  this  subject  (Sir  J.  Claric),  are  often  of  very  considerable  service. 

The/ever^  which  comes  on  towards  evening,  and  the  night  persvirationst  are  two  very 
distressing  occurrences  in  many  cases ;  the  patient  cannot  sleep,  but  tosses  about  in  bea, 
or  occasionally  has  a  short,  unquiet  doze ;  towards  three  or  four  o*clock  in  the  morning, 
perhaps,  he  falls  into  a  deeper  sleep,  accompanied  with  great  perspiration,  and  wakens 
after  a  few  hours,  feeling  unrefreshed,  and  weaker  than  the  night  before ;  after  an  hour 
or  two,  however,  he  gets  more  comfortable,  and  returns  nearly  to  tbe  same  state  he  was 
in  on  the  day  before. 

7212.  The  night  perttpiratione  are,  in  some  degree,  under  the  influence  of  medicme, 
particularly  some  of  the  mineral  acids,  as  diluted  sulphuric  acid,  dec. ;  but  tbe  feverish- 
ness  is  often  very  obstinate ;  it  must  be  tried  to  be  lessened  by  quiet  of  mind  and  body 
some  time  before  going  to  bed,  and  by  abstaining  from  all  heating  food,  or  from  anything 
that  may  stimulate,  in  the  evening. 

7213.  In  the  degree  of  severity,  consumption  varies  infinitely  in  different  persons ;  some 
are  afflicted  by  pains  in  the  back  and  abdomen,  headache,  dreadful  paroxysms  of  cough, 
and  breatblessness,  dyspepsia,  evinced  by  loss  of  appetite,  loathing  of  food,  or  sickness 
and  pain  after  taking  it,  and  a  load  at  the  pit  of  the  stomach,  with  acid  eructations,  and 
a  red,  furred  tongue,  dryness  of  the  mouth,  and  considerable  thirst ;  in  these  cases,  as 
in  the  less  severe  ones,  there  may  be  spitting  of  blood  very  copious,  or  only  sufficient  to 
tinge  the  expectoration ;  at  a  later  stage  there  may  be  excessive  pain  in  the  bowels, 
great  headache,  delirium,  or  a  kind  of  stupor,  and  a  most  distressing  diarrhoea,  which 
speedily  exhausts  the  patient,  and  reduces  him  to  the  last  degree  of  emaciation  ;  and 
then  thrush  about  the  mouth,  which  ensues,  is  extremely  tormenting.  Fortunately, 
however,  consumption  does  not  always  have  a  course  so  painful  to  the  patient,  and  so 
distressing  to  the  witnesses :  in  some  cases,  though  perhaps  not  in  the  majority,  the 
cough  is  not  so  constant  and  violent ;  the  breatblessness  is  less ;  the  weakness  is  pro- 
gressive and  sure,  but  never  makes  rapid  advances ;  the  emaciation  goes  on  slowly ; 
the  appetite  and  the  digestion  continue  good;  no  diarrhoea  or  thrush  torments  the 
patient ;  and,  as  an  exceUent  writer  on  this  subject  describes  it,  "it  is  an  easy  descent, 
facilis  deseensMs ;  the  patient  sinks  step  by  step,  and  ^ntle  is  the  parting  of  the  last 
filament,  when  the  body  sinks  to  earth,  and  the  soul  nses  to  eternity."  (Dr.  C.  J.  B. 
Willianos.) 

7214.  One  characteristic  of  conmmption  has  been  often  described  by  medical  writers, 
and  noticed  with  wonder  by  tbe  attendants ;  it  is  an  extreme  bopeftilness  of  mind :  many 
patients  firmly  believe  they  shall  recover,  even  when  in  the  last  stage ;  no  amount  of 
experience  can  eradicate  this,  and  undoubtedly  no  one  could  wish  to  have  such  a  belief 
eradicated.  We  have  described  above  two  forms  of  consumption,  differing  greatly  in 
severity,  and  our  chief  object  in  so  doing  was  to  mention  that,  in  many  cases,  though 
not  in  all,  it  is  possible  to  change  a  case  which  at  first  threatened  to  be  severe  into  a 
milder  form  ;  of  course  in  many  iixstances,  from  the  great  excitability  of  the  patient,  the 
extreme  liability  to  tuberculous  deposites,  or  from  the  advanced  period  of  the  complaint, 
such  a  change  is  impossible ;  but,  fortunately,  sometimes,  if  the  diarrhoea  and  pains  in  the 
bowels  can  be  put  a  stop  to,  the  remainder  of  life  is  comparatively  tranquil,  and  free 
from  distressing  symptoms.  Therefore,  if  the  patient  begin  to  complain  of  shooting 
pains  in  the  abdomen,  or  if  there  be  a  diarrhoea  commencing,  a  mustard  poultice  should 
be  applied,  and  repeated  every  six  hours,  and  the  physician  should  be  apprized  of  the 
state  of  things :  if  the  pain  be  in  one  spot,  a  small  blister,  about  the  size  of  the  palm  of 
the  hand,  or  smnller  if  the  pain  occupy  less  space,  may  be  put  on,  and  this  measure 
sometimes  gives  great  relief.  The  diet,  also,  should  be  changed ;  animal  food,  if  it  be 
taken,  should  be  left  off  for  a  few  days,  and  mild  farinaceous  articles  alone  taken ;  but 
of  course  all  these  details  must  be  left  to  the  attending  physician. 

7215.  In  the  latter  stages  of  consumption  thrush  often  makes  its  appearance  on  the  lips, 
tongue,  and  inside  of  the  cheeks ;  tne  appearance  of  this  in  children  has  been  already 
described ;  and  the  measures  applicable  in  that  case,  as  borax  with  hooey  or  water,  are 
useful,  also,  in  this  instance,  very  little  can  be  done  for  the  delirium  or  the  stupor,  botb 
of  which  are  the  immediate  precursors  of  death ;  life  seldom  continues  more  than  a  fort- 
night after  the  former  has  commenced.  Many  patients  have  no  delirium  or  stupor,  but 
die  suddenly  in  a  paroxysm  of  coughing. 

Sect.  V. — codrsb  to  bb  pursued  bt  nubbes  in  cases  of  ^alst. 

7216.  In  palsy  oru  side  of  the  body  loses  its  pouter  of  motion^  either  wbcUy  or  in  great 
part,  and  with  or  without  loss-  of  sensation ;  or  the  foes  of  motion  may  be  confined  to 
both  the  legs,  and  the  rest  of  the  body  remain  unaffected.  The  former  case  {hemiplegitC^ 
itt  the  more  common  complaint  of  the  two,  although  both  are  far  from  rare ;  yet  it  some 


1834  PKB8ERVATION  OF  HEALTH. 

times  follows  a  stroke  of  apoplexy,  that  is  to  say,  when  a  penon  reoovere  firom  the  sta> 
por  of  apoplexy,  he  finds  he  has  lost  all  power  over  one  side  of  the  body,  and  that  hii 
face  is  drawn  to  the  opposite  side ;  or  loss  of  motion  suddenly  occurs  without  loss  ol 
consciousness,  and  this  is  popularly  tenned  "  a  stroke  o/pMlty,*"  Palsy  may,  however 
occur  gradually,  a  degree  of  feebleness  being  first  noticed ;  and  this  is  called,  both  po|K 
ularly  aod  medically,  '*  creeping  vaUy." 

7217.  In  this  form  of  the  comjianu  the  patient  should  at  firat  be  kept  ^uiet,  and  the 
skiD  of  the  affected  side  should  be  well  washed  with  warm  water  eveiy  day,  aod  tfaea 
well  dried  ;  and  it  is  a  good  plan  to  rub  it  well  with  a  horse-hair  glove,  onim  there  be 
some  particular  reason  why  this  should  not  be  done.  As  soon  as  possiUe,  the  patieot 
should  be  encouraged  to  make  what  use  he  can  of  the  arm  and  leg,  and  if  he  be  quite 
incapable  of  any  motion,  it  is  a  good  plan  for  the  nurse  or  attendants  themselves  to  move 
the  arm  and  leg  every  day  for  about  the  space  of  an  hour ;  this  prevents  the  "— ^^ 
from  wasting  so  rapidly  as  they  would  otherwise  do  from  want  of  use.  If  a  setoa  be  in- 
serted into  the  back  of  the  neck,  the  part  should,  after  an  hour  or  two^  be  eoveied  with 
a  linseed  meal  poultice ;  this  lessens  the  irritation  caused  by  the  seton. 

7218.  In  the  other  form  of  the  disease,  that  in  which  the  legs  are  psJsied,  (por^i^), 
and  which  generally  arises  from  disease  of  the  spinal  marrow,  the  position  of  the  pal 
most  be  carefully  attended  to :  if  the  case  be  a  tedious  one,  the  back  is  liable  to 
sore  and  ulcerated,  and  this  should  always  be  noticed,  and  if  any  indioatioBa  of ; 
ing  ulcerations  be  apparent,  the  same  remedies  should  be  used  as  were  reeommeodei 
for  the  same  condition  in  typhus  fyy&r.  The  muscles  should  be  exeroiaed  in  this  obk 
also  every  day  by  the  attendants.  If  issues  are  made  in  the  back,  it  is  neoesaaiy  to  pre- 
vent the  patient  from  lying  too  much  on  the  back,  else  the  issues  may  beoome  tiwdde- 
some  sores,  and  neariy  impossible  to  be  cured.  We  shall  not  descnbe  here  the  mods 
of  dressing  issues,  because  the  surgeon  who  makes  them  can  exptain  this  in  a  few 
words.  For  farther  information  the  reader  is  recommended  to  conmilt  *'  The  Domestic 
Management  of  the  Sick-room,"  by  Dr.  A.  T.  Thomson. 


CHAPTER  Vn. 

COHVALBSCBiron. 

7219.  The  period  tf  recovery  is  a  most  tmporUaU  tinu,  and  often  requires  as  maeh  ean 
as  the  disease  itself;  the  body  is  weak,  susceptible  of  impression,  disposed  to  take  oa 
morbid  actions,  and,  in  some  instances,  a  relapse  into  its  pvevioas  state  may  ooenr  fim 
causes  which  in  its  healthy  condition  would  not  at  all  affect  the  body.  The  msM^ge- 
ment  of  convalescence  is  so  extensive  a  subject,  so  diversified,  aod  leqinres  so  moch 
medical  knowledge,  that  it  is  quite  impossible  to  enter  fully  into  it  in  a  book  intended  to 
be  popular ;  our  observations,  therefore,  will  be  of  a  simple  and  general  kind. 

Sect.  I. — diet  in  coNVALSscxifCE. 

7220.  After  a  disease  has  hecn  subdued,  the  appetite  returns :  the  object  of  food  is  to 
restore  gradually  the  waste  which  the  body  has  sustained ;  the  kind  of  food  most  be  left 
to  the  medical  attendant,  as  it  will  differ  in  different  cases ;  and  for  much  useful  infor- 
mation on  this  subject  we  refer  to  Book  VII.,  "  On  Food." 

The  food  must  be  nutritious  and  easily  digestible,  but,  at  the  same  time,  quite  unsttra* 
ulating ;  in  the  early  days  of  convalescence  wine,  spirits,  or  malt  liquor  are  generaJff 
quite  inadmissible,  except  in  convalescence  from  low  fevers.  In  convalescence  after  £>> 
ver,  but  particularly  afler  typhus  fever,  the  quantity  of  food  must  at  first  be  very  small, 
and  gradually  increased ;  the  appetite  is  usually  extremely  keen,  and  relapses  are  more 
often  brought  on  by  excess  in  diet  than  by  any  other  cause.  The  digestive  organs  be- 
ing weakened,  and  unable  fully  to  perform  their  office,  it  is  quite  impossible  that  the 
quantity  of  food  which  the  patient  would  take,  were  it  allowed,  can  be  digested ;  it  lies, 
therefore,  in  the  stomach,  causing  a  load  and  weight  there,  and  producing  sickness  and 
depression,  or,  passing  beyond  the  stomach,  it  induces  irritation  in  the  intestines,  and 
diarrhcea ;  when  it  is  known  that  the  intestines  are  particularly  affected  in  typhus  fever, 
it  is  at  once  apparent  why  an  excess  of  food  is  so  particularly  hurtful  in  convalescenca 
from  that  complaint. 

7221.  In  recovery  from  all  fevers  patients  must  take  fbod  frequently,  and  in  very  small 
quantities  at  a  time ;  they  shonid  never  be  left  a  whole  night  without  food  When  meal 
is  allowed,  poultry  and  game  are  usually  the  first  things  given ;  the  latter  ia  reckoned 
more  stimulating  than  the  former.  With  regard  to  the  time  of  taking  these,  or  fish,  dec, 
we  shall  make  no  remarks  in  this  place ;  we  wish  on\y  to  insist  on  a  most  important 
statement,  namefy,  that  in  recovery  from  fevers  more  harm  is  done  by  over-feeding  thas 
by  any  other  ipistake  in  treatment ;  people,  in  general,  have  «  dread  of  debility,  thsi 
leads  them,  without  the  advice,  of  the  pt^aioian,  to  opmmenoe  stimulating  diet,  and  ia 
their  eagerness  to  escape  one  evfl  they  fab  into  another,  which  has  conseqoei&ces  wodb 
more  dangerous  and  irretrievable. 


MANAOEHBMT  OV  THE  8X0K-B001I.  1295 

SbOT.  II.*— KXPOaVSB  TO  OOLD. 

TKM.  This  most  be  particularly  avoided  in  recoTery  ailer  typhus  or  aeariatina :  in  the 
ktter  disease  it  oftea  brings  on  the  dropsy,  formerly  mentionsd. 

SioT.  IIL-^Bzanoisn. 

■ 

7838.  Exercise  zniistbe  gradually  taken  after  feyers,  md  still  more  care  ipnst  be  em- 
ployed in  recoTMy  from  inflammation  in  the  chest ;  in  these  latter  cases,  a  warm, 
sheltered  seacoast,  as  the  Gove  of  Cork,  Hastings,  or  the  Undercllff  in  the  Isle  of 
Wight,  is  the  best  situation  for  reooveiy.  We  need  hardly  mention  warm  clothing  as 
essentially  necessvy  to  recoveiy.  The  advantages  of  cheerfulness,  of  forgetfolness  of 
invalid  feeUngs,  must  be  suffideotly  obvions.  Travelliiy  is  useftd  in  some  cases  of 
advanced  convalescence,  and  particularly  after  recovery  nom  disorders  of  the  digestife 

70 


IT  0  E  X. 


%*  7%9  NmAir'i  refer  to  At  Frnvgrmfkif  mdmo»U^ 


fxMi  fbodf  TlToa 

AAidmts  in  th«  ftmilT,  7160L  ^_ 

▲oeCioaeid,  1941,  S005;  iU aatiMptidj^Mr^, 4Ml 

▲eida,  TMvUblA,  S337. 

Aooniy  9086 ;  aoore  bnifdi  4t77. 

AdultarmlioD  of  malt  liqnon,  Stl6 ;  of  wfaiet  S549 ;  of 

tiJMni,S671:  idhtiaAjtt!tJ, 
▲«iU«,MOO. 


iitte,7144. 
iir.at 


,  itao^aitte,  MO ;  fttvab  fa  HipliMiDii,  477 ;  Bi» 

ceawtyaf  brsMUfttf  food,  7111. 

AlabMtori  640;  fMn,  1197. 

Albomra,  1700 ;  Tegvtablt,  081 

AlniTami  for  oooUsf  waUr,  8888. 

Alcohol,  1080 :  qnaatttj  ia  TwiouB  winMk  3401 

Ate,  8948. 

Alombie,  6080. 

Ak  ponet,  8861 

Alinader.  9477. 

AlUliM,984(k 

AUo7Sofm0tab,O4O. 

AUspica,  978L 

AbBOBd,9S88. 


Anbaipia,  OOOL 

AB«tbjat»  0887. 

AnehoTj,  8140;  paar,  8740;  awenee,  8071. 

Angalioa,  9688. 

i^nal foocLehamical  oompoiltioti ef^  1781 ;  obi«rt»> 

tHMUoo,I744. 
▲niinal  aiKl  vagatalib  anbataaoas,  diflTaraaea  batwMn, 

1780. 
Aaintla^  parta  of;  aaad  aa  food,  1747.' 
Aaioiala  naad  aa  ibod  oaaaidfiad  wHk  tvgntd  to  4m, 

Aathiadta,  481. 

Atotfdoiaa  to  poiabiii,  7179. 

ApaHttaali,  anaogaaiaBi  ol^  49. 

Apiarf ,  6667. 

Apopbzy,  7191. 

Apparatai,  aaliaaty,  4511 ;  poHaUb.  4699. 

AppaiVa,  M^  natliod  of  praaarfhlclbMl,  4881. 

Applaa,  9978 ;  praaarratiaa  of,  449. 

AptiooC,  9600. 

iqaa»Biariaa,  W74. 

Iqna  vita,  8797. 

4ichaa  ia  walla  for  atiaagth,  110. 

Axehitaot,  dutiaa  of;  70.  ^  _ 

Arehitaetvtt,  iwrioaa  it? laa  of,  94-80 ;  OfiofiiA,  97 ; 

"  rv^  "■      -^' 

ilai 

AroowtiowaTaa,  ftmaia.  rooCa,  aad  wooda,  88481 

Annatle  dania  diHiOM  Watcm,  016T. 

Anmatio  apintoova  dladllid  iratttaf  0160* 

Arracaoha,  4970. 

Anaok,S700. 

Airow'foot,  4908 ;  jnuoliaaa  of,  4740. 

Axtiekoke,  9479 ;  JeraaitoB,  9496. 

Aitlfidia  AawaiB,  9071. 

Aah,888.  _,_ 

AjrpaTafa8jM07  $  Praariaa,  9478 ;  to  6adlb  5789* 

luatxa  or  Ofwaa^jgfj; 
Atter  of  itMoa,  0884L' 
▲vaataiiaa»  6960i 
ATiarT.6609. 
4raeado  poar.  9740. 
.Idea  of  oanufaa,  0904. 

BaooB,  aMihod  of  ptapariaf,  4840 ;  nBdilifn  480f , 

wlaa  for  ffhooaiag.  4798L 
Btoa  Maria,  400MilO. 


Sana,  OOoS. 

BakahiMiaa,  ocaatiBiUoa  of,  4999, 

BakJafaM«t.4991. 

Bal^C  knM^  NBiaikB  on,  4990  ^ 

Balnoa,  0190. 

Balooaiaa,  947 ;  ftr  annariaa,  1979. 

Btfl-eook.  9888. 

BilaCwh. 

Bilina,9389;  ai«d «•  ptrfaaieo^ 0088: 

Bdiam  of  Para,  6087 ;  of  Oilaad,  6088. 

Baaiboo,  887. 

Baaaaa,  9737. 

Baadana  handlarrrhiafa,  8710. 

Baibal,9194, 

Baibany^  9714. 

Barilla,  9191, 0818. 

Bark  nt  taaany,  8M. 

Bailay,  4077;  vailoat  Uada  of,  4078  :po4. 
poail,  4068  ;palaAt,  4064. 

BiOtj  aasar,  4017. 

BBnaoka,0910. 

Aaioaohat,  0911. 

BBRalliBf  ia  brewing,  8189. 

Baafl,8»l. 

Baaka«o,lM7. 

Baafe,llOr. 

BMaiaat  ftir  iaflihti;  1904. 

Bath  briift  aaad  in  aoooxiaf  ,  068L 

Bidk  oMtiar.  9947. 

Ba<h  ^duldren,  1869 :  aold,  7Q9S;  poitabto,  7060; 
ta8iMraCe,7079|  to^,7073;  doocba,  70741  titSai^ 
•r,  7075;  warn,  70B9;  6nt,  1000 ;  Dr.  Thnaaoa'k 
Vortahle,TOBl ;  ▼apoar,1099 ;  warn  aii^  TOOOt  hoi. 
7100)  aMdieatad,  7101. 

Batiiiaf,  7099  ;8aa,  7108. 

B^jr  laataa,  98m 

Baada,9078;fflaa8,1874. 
'Baaa,  jaad^  9404:  kidBajr,  M87|  WiadM  iM 
Fteado,  to  cook,  9188^ 


A.^%ta-^««. 


BagU^ 


ijissas^ 


Did»  Dr.  Amott'e  hnlroeCitio,  \Wt 
Bad  chair  Ibr  ln«alidb,  1997. 
~  '       '      '  aad  etahd^  1980. 


,  hialorr  off  ltf4;  genefal  oba^HaHoM 
on,  1187;  Jrapai/  of,  IIW;  air,  1981 1  Dc  Araai4% 


,  1974. 
Slisabet&aa.     1101 


isabethaa, 
Freaeh,'  1109  r  taat^  1 


lff4|  iiiaiiioaVl»8;  hal{ 
imichdfi',  1187|  iAih  aad 


(xMoh;  1106;  MC  1100}  lianpi  I90D|  bot,  1801 : 

Bed^alapc,  1998* 

Bed  taUa  fbr  iatalida,  1968L 

Baaf,  fariooB  loiati  aad  |iHi  ^  47]f » ralM  ibr 

cboaaiaa,  4717;  roo«M8  fer  odiflkh^  »  ^ntooa 

waya,  #74 ;  hatf  <  4I79l 
Bao-Uvaa,  6681 


Baor  made  on  the  OottiaoSbt,  fj^fa^ 
Bag^yaderfdtharlagwdhMlwiabiiiidiOiidlapd 

BMr.  'aMthoda  of  ont^Obg  m  MMil#  Oft  OfTT- 

lodar,  8888 ;  MpiwMt  fa.lH7* 
Bear«eUar,  aiaaagaiaant  of,  8869. 
Baaa,  BMaifaiMfli  ot^  6680. 
Beat-ioot,8488;  whlia  btfM*  tMa 
Bell.haafiaf,944. 
BeUautalTok. 
Bellewa,  4867. 
Baaohaa,464t. 
BaRiaa,  98^9. 
]iar7l)M74. 
BeTotaeea,  ovflSaarf,  8810 ;  eonaiailttr  al  wiliir  9i|- 

piagaatadwith  oarboaio  acid  n8|  W40} 

pai^f  of  ftnaaatad  liqaoia,  8861. 
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■Md  U  tlM  Britiflh  Umi  1784  i  limplA,  ftr 
tlMnBkfMld. 
BiddMT  w«n,  056.    ' 

IliIbof&n^479»-48M:  fat hmdij ^Munn, 9Ii. 
BudSafBa  M80. 

BM«,  VBiMoa,  nldoB  Mtm,  1974. 
BMt  ooMidMvd  m  Ibod,  197S. 
Binaita,  aliip,  4190 ;  AboBflUaj,  4100. 
Biacvito  for  dMMits,  balk,  4;c.,  Mil. 
BiabaD.10SS. 

—  -         Vt  r-r-- 

BisoB,l870.        

Bitter  of  plants,  100. 

Bittarpria^.  SM«. 

Bitoauaoaa  awliataiwiaa  oaad  for  liglit,  610. 

Blackbanr,  1710 

Blaob-laad,  064. 

BlBfMar  eaa|iM|9l76. 

Blaae-naMa,  ftlo7. 

Blaakata^MM. 

Blaariiittf,  ;9787 ;  of  linen,  5788 ;  gfaaa,  5780 ;  by 
ehloiina,  6700 ;  of  wool,  S7B7 ;  of  cotton,  0706 ;  of 
ailk,  0600 ;  variona  faeu  raapaetiat,  6801 ;  practioa 
c<;A6IS. 


Blinda,  aon,  M8 ;  window,  1045. 

Bk«l«n,4l70. 

Blood,  WBiwialtifln  c£t  1809. 

BoilaninlatalMniangaa,4040;  Tariooa  boilavs,  4984- 

4000. 
Boilinf ,  rationala  U,  4900 ;  appanftnalbr,  4960 ;  rolaa 

for,  4791. 
Boiliaff  of  water,  plukaopkj  of,  060. 
Boilisf  in  Inawiar,  0100. 
BoilincBMat.490ft. 
Boiia^lOtf. 
Bombaaat,  9900. 
Bombaiin,  9704. 

Bona,  atmotnra  and  chamical  nafnra  of,  1787. 
Bwinamain,  hia  mathod  of  warminy  by  hot  water,  006  j 

his  mathod  of  hatdunc  fthielmna  fay  artificial  haat, 

1081. 
Book-caaaa,  1140. 
Book-atanda,  1141. 
Boote,9OO0. 
Bordaans  winaa,  0040. 


Borinf  for  watar,  0090. 

Bottlaa,  flaw,  0909. 

Bottlinff  malt  Uqvor,  0068;  wina,  090. 

BooiUon  of  France,  4909. 

Bosaa,  apioa  and  ioor,  4001. 

BoK-wood,  80flL 

Bozaa,  tmralljiur,  for  bonnets,  oapa,  Ao.,  1040. 

Braisinf^paB,  497& 

Brandy  mixed  in  mniffn  wlnaa,  0400. 

Bnadr,  0704 ;  Bmiah,  0704;  mm  notatoaa,  paacbaa, 

0700 :  adnliaration  of,  0707 ;  peaeb,  0796. 
Biaaa,  946. 
Bcawn*  1896. 
Brazannt,0666. 
Bread  fhiit*97W. 
Bread,  4096;  kioteiy  of,  4067:  materiala  of  which  it 

ia  campaeed.  4001 ;  Tariooa  kinde  of  onmmon,  4118 ; 

aaiiia  of,  4146 ;  anfonnentad,  4147 ;  vnleavened, 

4161;  butor.  410;  oat,  4160;  fomentation  of 

lanvenad,  4100 ;  formantad  with  faaat,  4176 :  ndnl- 

tention  of,  4181  {  home-made,  4196 1  honaahold  or 

brown,  41M ;  faasy,  4000. 
Bread  made  finom  a  mbctvre  of  variona  graina,  4036 ; 

Bade  foom  wood,  000, 4086. 
Bread  not,  4074 ;  made  of  the  bark  of  the  pine,  4080. 
Bream,  sea,  010 ;  freah  water,  0101. 
Breath,  6099. 

BrswhoQsa*  oonstnotion  ol,  010. 
Brawinft  0040 ;  pmedcal  directiona  for,  0147 ;  azpln- 

nation  of  technical  teima  in,  0148 ;  procem  oi^OlSl ; 

donaotlo,  veoeipta  for,  010. 
Brewinr  'ntenails,  0166;  pnnfaaainf  materials  for, 

0174. 
Brioka,  nmnnfootvra  of,  78 ;  variooa  kinds,  80. 
Brick-dost  nsad  in  aoonrinrt  00. 
BriU,010;  tooook,4O06. 
Brimatena,  066. 
Britannia  metal,  087. 
giteehkM601. 
Brooade,  660^ 
BroooU,  0000. 
BrpOinc,  ratioMla  of,  460 ;  apparatns  for,  4670. 

"^ 1, 01. 

r»041,OO0. 


4670. 
T176. 
467L 


3S^ 


Bockwhaat,  4100. 

Boilalo,  1878. 

Bvggy,  6660. 

Bogs,  to  deatror,  1606. 

Bahl,794. 

BniUinn,  ^nfstic,  rlaaawa  of,  0. 

BaaUinK',  prioee  in,  71. 

BniUinf  act,  76. 

Bnildinf  ,  pnctaoe  of,  77. 

BnUock,  Tuiooe  pena  of,  4710. 

BnVkhaad,  010ft 

BmgvndTjOOll. 

Bomet,  0964. 

Bona,  7174. 

Bintaid,  0040. 

Bntcher^  meat,  variona  parts  of,  4711. 

Batler,  datiea  of,  190 ;  mdar%Qtlar,^d< 

Batter,  not  oaad  by  the  Oraaka  and 
iw,  100;  general  prindplaa  of  tha 
100;  propertiee  of,  100;  Ite  dietntic 
100;  Tanatias  of^OM;  piaaanntian  d,  by 
4410  ;aMking  of,  6774. 

Bottep-milk,  1040. 

BnttaaB,960l. 

Cabbage  tribe,  0370 ;  to  cook,  5108L 
Oibinet-making,  70. 
Cabriolet,  6644. 
Cabs,  hackney,  660. 
Cakes,  013. 

Calamos  aronatiena,  300;  roota,  66S3. 
Calefactear  Leamina,  ' 
Calendaring,  6661 
Calico,  6694. 
Calico  printiaf.  6844. 
aaco.69o4. 


CaUipaah  and  CaUipaa, 

CalToe*  head,  toeook,  4696L 

Cambric,  660;  ootton,  6666;  Scotch,  6666L 

Camlet,  690. 

Camphor,  030. 

Canoalabra,  T00. 

Candied  frnita,  6050. 

Candles,  not  vsed  by  Oa  saiiiili^  60;  was,  615, 
spennacati.  01;  tallow.  6B;  oranwwHian,  606; 
stearin,  007 ;  ooconnnt,  04 ;  Palmara,  607  ;  Ch»» 
neee,  643;  peifnmad,  647;  miiia  i  I  a^  01s 
oompariaon  of  diflbnot  kmda,  661:  for  inadiag, 
676,  677 ;  bed-chamber,  678 ;  for  ships,  676:  pw 
chaae  of,  4760. 

CandlaatickB,  60;  idated,  140;  atbar,  100 

Candleetidc  stands,  )0. 

Candying  frnita,  4800. 

Candying,  SMda  o(  6060. 

Canea,  walking,  6970. 

Cantoon,660. 

CanYass,  Mil. 

Gnontdhooo,  01, 000 ;  mad  for  atepBart  for  bsHlan. 
0904. 

Capers,  001. 

Capillaire,  080. 

Cape,  9870. 

Caraway,  0640. 

Ckriion  coQsidavBd  aa  an  elenmnt  of  food,  I70 

Caibonie  add  ns,  ite  aatnrs,  310. 

Caibancle,  7ll7. 

Cardoan,M70. 

Oanaina,  001. 

Canialiaa,  6000. 

Caip,  010;  to  cook.  401. 

CaxpantanP  work,  100. 

Caipete,  the  vaiioas  kinds.  100;  anansr  of  Inli^ 
down,  100 ;  dasning  and  prraenmtioa  of,  I6ML 

Carriagea,  hiatoiy  of!  M76;  wwmwotie^  of  fov 
wheeled,  0487 ;  with  perahse,  660 ;  fow^i 
withont  pershea,  016 ;  Tariooa  dotttOs 
66M  (  evdrotal,  6641 ;  two^haalad.  6640. 

Carrian  teAt  Intachkn  for  inmUdsTlI 

Carrota,  040 ;  to  eook,  610. 

Cartilaga,  chamiral  natue,  1790. 

Canring,  064, 797  j  in  ivny,  110 ; 

Owein,  1770. 

Caahaw  not,  1 
006. 
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tMtttMn,  5MS. 

OMJMtle,57tl. 

Cuton,796.  ^^ 

Catoap,   moahroom,  5095 :   walnnt,   5090 ;   tomato, 

5096 ;  ontitT,  5099. 
Ca«dlaa,»a7. 
Cauliflower,  t991. 
Cadar,  817,  5955. 
Celanac,  9491. 
Ca]a7TM09. 
Callalar  membraiia,  1770. 
Camanta,  OlOS ;  for  oataida  of  boildinga,  1S4 ;  for 

oabiaet  work,  804. 
Caroaa,  0019. 

Caraalia,  or  oon  planta,  4001. 
Chablia,  3340. 

Chaira  and  aaata,  1118;  coDTaraation,  1110;  in  tha 
gtjU  of  tha  anti<^aa,  1119 ;  pailoor,  1194 ;  •MTfOr 
arm,  1195;  drawinff*rooin,  1190;  maaipinr,  1190 ; 
library,  1197:  claastcal,  1197;  raadinf,  1197;  baa- 
hiTa,  1198;  Elixabathaa,  1199;  haU,  1179,  bad- 
room,  1993 ;  chaap  lif  bt,  1994 ;  davotional,  1990 ; 
xaclininr,  1951 ;  Doaio,  1259 :  raeking*  1953 :  Mar- 
lin,  1954 ;  Bath  rail,  1954 :  kitoiMn,  4040 ;  Wind- 
aor,4e41. 
Chaloadonr,  0990. 
Chalk  oaed  in  poliahing,  970. 
Challia,  5571. 
Chamoia,  1808. 
Chamomile,  2545. 
Champayna,  3338. 
Chanaeheri,  074. 
Char,  9189. 
Charcoal,  2309 ;  vaad  aa  foal,  415 ;  maniiar  of  making 

it,  490. 
Chariot,  0513 ;  poatinf,  0514 ;  aoraretn,  0935. 
Chaeaa,  ehamieal  natora  and  fenaral  nropartiaa  of, 

1951 ;  nmetiea  of,  1958 ;  makinf ,  0788. 
Chaaaa  cakea,  6159. 
Cheaae-preaa,  0809. 
Cherrr,  9o06« 
Chenal,  2510. 
Chaatnoti  9000. 
Chaata  or  drawara,  1944. 
Chaafei  or  ooffen,  1941. 
Chiokaa,  dietatie  propaitiaa  of,  1908. 
ChiooiT,  9485. 

ChifRmiare,  1110;  ohildnn'a,  1908. 
ChilUaina,  7138. 

Children,  food  of,  0930-0940 ;  wat  naraing  o^  0031 ; 
habita  of,  0948:  aleep  of,  0039;  ezarriae  of,  0900 ; 
clothing  of,  0960 ;  claanlmaai  of,  and  bathing  oL 
0990;  diaaaaaa  of,  7019. 
Chimney,  throat  of,  398. 

Chimney  fira-plaeaa,  warming  by,  300, 325 ;  conatrao- 
tion  o^  320 ;  improfemanta  in,  by  Count  Romfoit), 
323. 
Chimney  flaaa,  daaaing,  390. 
Chimnay-piacaa,  163. 
Chimnaya,  manner  of  building,  35. 
Chimney-topa,  30. 
China.    Sea  roreelain. 
Chinta,  5000 ;  to  dean,  0450. 
Ch{Te,9488. 

Chloride  of  Ume  need  in  fami|pting,  897. 
Chlorine  employed  in  fbmiganng,  MO ;  in  bleaching, 

5799.  ^^ 

Chocolate,  3975;  mode  of  making,  3979,   variooa 

kinda,  3961. 
Chopa,  mntton,  to  cook,  4800. 
ChryaoberyL0977. 
Chiyaolite,  0980. 
Chiyaopraaa,  0979. 
ChnV,  9197. 
Chnming,  0781 
Choma  for  hotter,  077ft 
Cider,  3570. 
Ciaehonia,  9350. 
Ciader^ifter,  4035. 
Cinnamon,  9709. 
Ciataraa,  9931. 
Citric  add,  9343. 
Citron,  9097. 

City  of  London  dnb-hooae,  kitchen  in,  4555. 
CiTet,000S. 
Clarence,  0533.  - 
Clarification,  0147. 
Clary,  2595. 

C*.Mning,  hondMid,  1000;  floora,  1010;  aidea  of 
artmantay  1019 ;  wmttilm  and  atone,  1097 ;  areaa, 


dnai-holaa,  4ce.,  1630 ;  windowa,  1034 ;  noma  aad 
fVunitara.  1037 ;  carpeta,  1044 ;  gratea,  flra-iraia, 
ftCn  1050 ;  braaa-work,  1005 ;  drawing-nom  oma- 
menta,  1057 ;  plate,  1000 ;  papier  maehOe  and  lanan 
wuea,  1075;  kitchen  ntanaila  of  matal,  1077; 
kniToa  and  forka,  1083. 
Cleanlinaaa,  a  meana  of  eMmption  from  troohlaaoaM 

inaecta,  1093 ;  perBonaL7054. 
Cleanaing  in  brewing,  31S9. 
Clock,  kitchen,  4078. 
Cloga,5900. 

Cloaeta  and  copboaida,  4030 ;  hot,  4050. 
Cloth,  broad,  »41. 

Cloth  made  from  the  leaTca  of  the  pin^^pple,  5740 ; 
from  the  wod  of  cotton  gra8a,6741 ;  from  the  atalka 
of  nettlea,  6742;  from  hop-atalka,  5743 ;  of  thianda 
ofglaaa,5744. 
Clothing,  general,  on,  5409, 7059. 
Clovea,  2700. 

Coaehea,  0505 ;  trsriilling,  0507. 
Coachman,  datiea  of,  OOTO. 
CoanlatioB,  0129. 
Coal,  Tariova  kinda  of,  497. 
Coal-IIah,  2190. 
Cooonloa  Indicna,  3991. 
Cochineal,  0022. 
Cocklea,  2234. 
Cocoa,  3975 ;  bean,  analyaia  of,  3970 ;  mode  of  making 

for  nae,  3696 ;  adable,  3990. 
Cocoanut,  9879. 
Cod,  2108;  aalted,  4353;  nilaa  fbr  baying, 4734;  to 

cook,  4997. 
Coffee,  Ualory  of,  3030 ;  analyaia  of,  9930 ;  roaating 
and  grinding  of,  3937 ;  praaerring,  3043 :  beTeraga 
prepared  from,  3940;   filterer  for,  8007;  ooflee- 
pota,  rariooa,  3050 ;  enbatitiitea  for,  3972. 
Coffee-plant,  ita  onltivation,  3939. 
Coke,  iu  propertiea  aa  ftael,  438 ;  manner  of  makingf 

438. 
Colanden,  4004. 
Cold,  prodoction  of,  for  cooling  liqnida,  3070 ;  ezpo- 

aareto,7922. 
Cold  and  oongh,  7194. 
Coloaring  matter,  9330. 
Combe,  5000. 
Combnation,  philoaophy  of,  307-315 ;   apaotaneooa, 

400. 
Commodea,  1240. 
CompOtea,  5343. 
Confectioner'a  art,  4470. 

ConfectioneiT  for  deaaerta,  balla,  and  roata,  5311 
Confecta,  447iM480 ;  dry,  5351 ;  lipoid,  5303. 
CoDgreTea,  745. 
ConaommO,  5183. 
Conaomptioa,  7102. 
Contracta  in  building,  72. 
Contudona,  7170. 
ConTaleacance,  diet  dnrinc,  7290. 
Cook,  man,  dutiea  of,  1090 ;  woman,  dntiaa  of,  155. 
Cookery,  praotiod  dataila  raapecting,  4700 ;   hinti 
reapcM^ng  aancea,  dripping,  Ac,  4890 ;  Fronch  and 
Sngliah  compared,  517BL 
Cookmg  proceaaea,  dlowaaoa  of  time  for,  4814 ;  by 
ateam,  4005 ;  br  gaa,4018 ;  ^a  lamp, 478 ;  for  the 
econcmiat,  5307 ;  cold  prorinona,  5300 ;  for  the  in- 
TaUd,  5413. 
Cooka,  inatructiona  for  young,  4794. 
Cooler,  wine  and  butter,  4074. 
Coolera,  earthon-wnra,  3080. 
Coding  wort,  3113. 
Cod  tankard,  3858.  / 

Coopering,  3574. 
Coopa  for  fowla,  0811. 
Copinga  of  walla,  112. 

Copper,  010 ;  danger  from  it  in  cooking  uteadla,  919 
Oxppet  for  brewing,  3151.  ' 

Cord,  0396. 
Cordiala,  3803. 
Corduroy,  5005. 
Coriander,  3541. 
Com,  cleaning  prarioua  to  grinding,  4112;  crindiBi 

and  dreanng,  4113 ;  milla,  4114 ;  planta,  4MS. 
Coma,  4113. 
Coromandel-wood,  810. 
Corundum,  0909. 
Coamatica,  0014. 

Cot,  awinging,  for  children,  1900. 
Cottim,  5013 ;  hiatory  of  the  manufacture  of,  5015 , 
afdnning  of,  5095 ;  wearing,  5030 ;  of  varioua  coan* 
triea,  5042 ;  manufacture  of,  in  India,  5049. 
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Canon  pint,  Mton  a<;ftM9. 

CMm  woo),  prapMitkoi  «^  MIS ;  Qulitifp  of«S940. 

Cotton  liMM,  daKriptiim  or,  MSS. 

Cotton,  pnmitioo  ia  cloUiiiif ,  M90. 

CowlM,  m7 ;  lor  iafaUds,  ISM. 

Couiteriwnoo,  5600. 

Couaei,  iwngtimrt  «id  a>^  •(  on  tbo  taUo, 

4785. 
Coooenrvo,  4504. 
CoTon,  diah,  4060. 
Cow-hooae,  ooiutnietion  d,  0739. 
Cvm,  DMiiagraMBt  o^OTtS. 
Cnb  and  cnyfiah,  Sll8 ;  to  c]uiM»»  47^  i  t»  oook, 

4970. 

CndlMfardhiUpon^MM. 

Cnnhonr,  t710. 

CnHM,S040. 

Crapo,  5791 ;  Norwidi,  ffTM. 

Cmm,  18B5:  Cootorphin,  1910 ;  Doroaahiro  ordoot- 

ed,  1917 ;  Datch  cfattod,  1018  {  Seotdi  ooar,  1990 ; 

for  taru,  9104 ;  ontramlU  of,  .9900. 
Cnam  of  tarter,  9838. 
Crwi,  ffanleii,9499i  A]Mlicwi,SI00;  wiaUr,S501; 

water,  9501.     ' 
Crib,  for  childraa,  19M. 
Crimpiiif  maehinea,  0390. 
Crooodilo,  S940. 
Croup  bi  ckUdroa,  7084. 
Cryitel,  rock,  6985. 
Cneanbor,  9054 ;  to  diMi,  519S. 
Coliaaiy  appantttt,  4M1. 
Comiain,  9540. 
Ourmat^  driod,  vvrcbMo  of,  4748 ;  rod  acd  white, 

90W;  Mack,  9790. 
Cttxricle,  0590. 
CaiT7,5913. 
CnrTTinc  loatbor,  8M. 

Caiteina,  window,  lMl-1049 ;  nateriala  fiir,  1080. 
Cttiterdo,  51M. 
Catlerj,  1411. 
Cvtkto  of  mottoB,  5901. 
CTpenis  root,  0054. 

Dab,  9105. 

Daoe,  9105. 

DaiiT-hiOMM,  cuaatnintion  of^  0750b 

Dairr  atonnla,  0770. 

Damadc  nlk,  5095 ;  lino*,  5001 ;  ootton,  flOM. 

Date.  9676/  ^  ^  ^^ 

Deoantetion,6I34. 

Deooctlon,  6198. 

Deoompooitian,  6150. 

Door^  Tariouo  kind*  of,  1657. 

Deoii-bntzaehka,  6596. 

Denoiark  oatin,  5557. 

Donaot,  6540. 

Dentition  in  ditldraa,  7097. 

Dopilatorioi,  5090. 

Dodt,  raadinff,  1141 ;  wdtfnr,  1144. 

DoTonport,  1144. 

Dewberrf,  9790. 

Diamond,  0948 ;  roogh,  09U ;  cntttQf ,  9956 ;  totting, 

0901  i  uarelMat  and  aala  oC  0904. 
Diaper,  M09,  M50. 
DianrkflWt  7093. 

Diet  of  children,  0030 ;  in  genoral,  7044. 
DicMteri,4509. 
Digoation,  0197. 
DiQ,9519. 
Dinitj,  5604. 
Diaeaaeo  of  chiMran*  TOM. 
Diah  ooTora,  4680. 
Dialocationa,7160. 
Diatillation,  3791 ;  appantoa  tat,  6QW ;  in  wno» 

6113. 
Diatillon  and  diatilliag,  3744. 
Doff.fiah,  9164. 
Dolphin,  9167. 

Donkin'a  method  of  praaarring  food,  4999. 
DooiB,  175. 
DomelLMOO. 
Doiy,  9150 ;  to  oook,  4041. 
Dove,  atock,  9049. 
Dowlaa,  5596. 
DrBgon*a  blood,  6041. 
Dratner,  notato,  4606. 
.  Draina  of  a  hovae,  90. 

Dreoa,  geneiml,  on,  5469 ;  mriooa,  wapacting,  OooO. 
Daeaaen,  kitchen,  463a  '-r-™ei 

OriU,  5597. 


Drowning,  meana  toba  naad  in nemmf  ikote.  719 

Dmgget,  1067.  ' 

Drying  ia  waahiaf,  9371. 

DiTing  cloaeta,  MOO. 

Dnek,  9081 ;  raiea  ftr  baying,  4798 ;  to  oaqfc  1999, 

wild,  antrOaa  of,  9830 ;  raann|r»  8841. 
Dnmb-wnifeara,  HIS. 
Dniion,t749. 
Dnating  moon,  1637. 
Dnteh  roahaa,  070. 
Dyeing,  0805;  theatj  of,  9806;  woal,  MM;  aO^ 

Mlf;  ootton,  M18;  Una  cokmra,  9619;  raOev 

colonia,  98M;  nd  oolonra,  9SM;  tti^ 

5839;    brown  eolovn,  9899; 

0837 ;  dyeing  hair,  0969. 


Ear,  5907. 

EaradM,7130. 

Earthen-wan,  1S#7 ;  b^ttpty  ef,  1978 ;  «ario«a  kiaet 

made  in  Eaigln^  bj  Wadgwnad  ai^  oOaxa,  19»- 

1303. 
Eaa  do  Cdogna,  6900;  4a  Caaaaa,  9819:  da  La, 

6919.  — — • 

Ebony,  895. 

Economy  in  the  nae  o{  batehaa'a  meat.  9867  ;  in  (ha 


of  ponltiy,  game,  and  9d,  537B  ;  ia  tka  prana- 
ration  of  hot  diahea  from  eold  inuiiaiima.  5169- 
5390. 

EeU  ooauBum.  9909;  Coagar,  91S9;  to  cook,  4909L 
,0151. 


Elforreadng  dianghta,  9847. 

Egg 8ip»  MM;  hoc,  9809. 

Egg  plant,  9554. 

Egga  oaQaideiadMCBad»999{l;ahoBar,M68; 

and  ydk  of;  9904»  tt95 ;  of  dtSanat  Mi^ 

praaenration  of,  4418. 
Elaatio  fabrica,  5754. 
EUeiberry,  9719. 
Elephuit  oonaidered  aa  food,  1886. 
Elicampane,  9546. 
Elm,  899. 
EmImiideiT,  1177. 
Emerald,  6973. 

Emery  papar  naad  in  angnriag,  070 ;  doch,  9S%. 
Enamel,  1373. 
Endire,  9484. 
Entrtea  of  beef,  51M ;  of  mafton,  5801 :  af  vaaL 

5903;  •ftoagnea,5905;  efft(«i,990e:  ofMAodMB 

and  pheaaanta,  M14. 
EatramOta,  6863;  of  awaet  diabaa,  9887  ;  tf  liait. 

5303 ;  of  cream,  9306 ;  of  jaUy,  5808. 
Epilepay,  7159. 
Eiyatpalaa*  7147. 
Eaacnoea  or  eaaaatialoila,  6004, 6187;  ttMaoCttH; 

method  of  obtaiaiag  them,  6175. 
Eaaenm  of  aachoriea,  9071  s  «f  hnte*  8871 ;  of  Aa 

Oavottring  anbataneaa,  9078 ;  af  laaaoa  paal,  9878  ,- 

of  pimento,  5061. 
Eaaenoe  of  nndateUa.  of  Jeaaaiiiln.  of  batgamat,  al 

▼ioleta,  of  Jonquil,  6064.  ••> 

Eaaamial  oila,  adulteratioa  o£,  8SM. 
Etna,  4834. 
Eraperating,  6149. 
Esereiae,  impartanoa  of,  7117 ;  dariae ' 

7199. 
Eivraaa,  6148. 
Extract,  6937. 
EztractiTe  matter,  S367. 

FUirioa,  textile,  for  draae  and  furaitujn,  869. 

Faaa,  5M7. 

Faraday'a  method  of  obteinim 

bnnMra,776. 
Farced  meata,  5933. 
Fareed  meat  balla  for  plea,  9S37. 
Farinaeeona  aukatanoaa  uaed  in  rtaU 

world  inatoad  of  biead,  4SM. 
Fat,  chemical  nature  of,  17M;  variatiw  0i,  1799 

1801 ;  method  of  procuring,  in  a  para  atoto* 

liqnefootioa  of  the  Taiioua  kiada,  1801 ; 

of  two  prineipfea,  1809 ;  diflScoU  of 
Feather  bada.  1900.     ', 
Featheia,  877 ;  to  clean,  6474. 
Feet,  oare  of,  6000. 
Fenden,948. 
Fennel,  9911. 
Fermentation,  8074  ;  et  nagHaWa  Mftatancan  STT ; 

rinoua,  9984 1  af  giapa  juaa,  88M  i  acataaik  3«r 
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^  iMlt  liquor,  9U9.9  ^  bmd,  4141  f  fvlrMMr*, 


IWrAr,  rnnineBt,  ia  4ii)dns«  TQWj  Hwlit.  of  dttf.- 
dnn,  7019 1  eoatiiiii«4»7<«9.i  4^1/  ^tflW  <^tM»  : 
latter  itaffM  of,  7S07. 

Fibrin,  17il. 

Fi9W»  dxjb^  dowt,  449S. 

Fir,M5«. 

FiE^,  1178. 

FillMrts,  M71. 

Filton,  OMS. 

Filttafeton,  614S ;  of  water,  9870. 

Fiiiiifiiag  in  boildinn,  dofinitioB  ot,  IML 

Finnan  haddocfct,  4S79. 

Fir,  MS. 

Firo-foardt,  IMS. 

Firo-iima,  840. 

Fira-plaoeo,  duHiey.  830 ;  kitekfo,  4541, 4MB. 

Fire-proof  dooote  and  boxos,  1148. 

Fire-proof  hooMa,  809. 

Fireoy  opon,  adfantegaa  of,  880 ;  boat  moda  of  light' 
inir,  485 ;  a  oonatenft  aoaroa  of  Tentilatioo,  601. 

Fish,  diraetiona  tat  prepatiiv  to  aook,  4604 ;  to  cook, 
4888;  Craak-water,  to oodc, 4988. 

Visb,  gaaand  obaanratkoa  on,  8071 1  adrndoii  of» 
8068;  preaarwrtionof  aaailahinponda,8098;  fiarii- 
water  flah  in  ponda,  8008 ;  inenaaiagoC  8084 ;  ahoU- 
fiah,  8098 ;  aapply  of  8ah,  8100 ;  aait-water  Ibh, 
8101 ;  liah,  fraah-wnter,  8166. 

Fiah  ponda,  0900. 

Flnmbaaax,049. 

Flame^nataro  of,  048 ;  of  •  casdla, 898 ;  ot vnriooa 
oomDQatiblca,  909. 

Flaanal,  9598. 

Flnvooiinff  i^fxadioata  in  eookaiy,  6080 ;  lift  of, 


riaz  plant,  daaoHption  tf,  8988. 
Flaai^  natora  and  dreailng  of,  9988. 
Flaaa  and  bnga,  to  daatroj,  1694. 
Flaaej  hoaiary,  9977. 
Flaah  conaidcirad  aa  food,  1777. 
FliBt,  to  doftrojr,  1709. 

-Flooring,  doable,  141 ;  aingia,  UO ;  pQC8^0t  ^49 
Floorina  boarda,'  168. 
Floor-eloch,  1076. 
Floora  of  bricka  and  tilaa,  178. 
Florantina,  9718. 
Floaa  ailk,  9680. 
Floondar,  8104 ;  to  eook,  4960 
Floor,  aepantion  into  variooa  kinda,  4119 ;  oooatiia- 
ante  of  wheat  floor,  4180 ;  potato,  4840 ;  praaanring, 

Flowen,  aitifloia^  1160. 

Flowerk  onuofOi  6048;  Israndar,  0049;  JfMaaoun, 

60«6 ;  violet,  6047  ;  roMnarj,  60«9. 
Fly  gnud,  1874. 
Food,  oanaidaradnbirBiologieaUr  anddtemioallr,  171 1 : 

praaamtion  of  health  dependa  on,  1711 :  cbamical 

priadplaa  of,  1719 ;  praaeryation  of,  4880 ;  animal, 

keapiag,  tot  a  ahoit  time,  4896  ;  for  a  Img  time, 

4800 }  abatinenea  ftom,  7178. 
Footman,  dntiea  of,  1987. 
Foot-pan,  1848. 
Foo^warmcr,  1189. 
Foroameata,  9098. 

Forka,  fint  naa  of  them  in  En^H«d,  1414. 
Forma,  4044. 
/  Foundation  of  a  boilding,  99. 
Foontaina,  806. 
Fooraeanx,  4084. 
Fowl,  Oninea.  1099 ;  doBMatie,  1869 ;  laaeliaa  of, 

1966 ;  to  oook,  4607 ;  common,  6809. 
Fraotnraa,  7108. 
Frankincenae,  0008. 

Franoh  oookerr  terma  and  pnoaaaea  andninad,  9188. 
Fiie»,9940. 
Friogea ,  9968. 
Frittera,  9149. 
Fioff,S849. 

Froit,  antramAte  of,  9308. 
Fraita,  caadiad,  9898 ;  in  paate.  9889 ;  In  bimit, 

9899  ;oaedaa  food  in  Britain,  8900 ;  kenel,  8978 ; 

atone,  8664 ;  pnlnf,  8680  (  exotio,  8718 ;  pnoanm- 

llaMai;4a6. 
Wifiar,  rationale  of,  4081 ;  apptntit  Mmt  4917 iJ^ 

taotioM  ibr,  4868. 
FneLthavmiona  kinda  of;  409;  pi«panM|,461i  Imd 

469 ;  eeononqr  o^  ond  oompavwHi  oitho  Vjlfig 

powcra  of  aanooa  kinda,  48, 


PWlaif^  earth,  888* 

Fnmigation,  or  diainfbeting  hoildinaa  or  apartaMnm 
988 ;  of  bed-rooma  after  dinMiaa/7Q4aL 

Fnagi,  eeenlent,  8990. 

Fonnela,  0198. 

Fnmitnra,  honaaheld,  TBI ;  flfmniftirarinn  o^  761 ;  lue* 
torr  of,  1004-1018 ;  antique,  lOOe^praaant  atyle  of, 
1087 ;  atyle  of  Looia  Quatona,  1027  ;  EliziUwthui, 
1088;  invalid,  1890;  for  the  wmwT,  1804;  liata 
of;  1870,4799;  bedrpon,  1188. 

Fora,  9766 ;  propartiea  in  dotlUag,  6471. 

Foaion,  OlSS. 

Faataaa,96Q9. 

Oallio  add,  8346. 

Game,  to  oook  in  variooa  waya,  4807->4810. 

QaidenQieaa,8400. 

Oariie,S403. 

Garnet,  0894. 

Gaa  ooal.  naed  aa  fnal,  40Q ;  naad  in  illumination,  746 ; 

ponable,  708:  lampa,  764;  mater,  769;  bomeia, 

798 ;  Faraday'a  garbumer,  776. 

by>  4018 ;  inOainmaWe,  790. 
'  ,760; 


Gae'dpaii,  779. 

Oannering,  0391. 

Oanaa,  97ia 

Gelatin,  179^1703. 

Gema,  cattin|[,  0949. 

Genera  and  gin,  8767. 

Genera  without  diatillation,  8806. 

Oeniiaa,  8880. 

Gig,  0488. 

Gilding  wood,  886;  a«ta]e,  1189;  by  aleetridlir:  « 
deetro>'giiding,  1891 ;  daaning,  1668. 

Gingtr,  8770. 

Ginger-beer,  3890. 

Gingham,  9660. 

Glaaa,  hiatory  of,  1339 ;  oopapoaition  of,  1840 ;  fi^ 
ceaa  of  blowing,  1349 ;  propartiaa  of,  1340 ;  Tnnooa 
k'nda  in  oommon  uaa,  1340;  flint,  1350;  window, 
1394 ;  crown,  1399 ;  broad,  1350 ;  plate,  1397 ;  Oeiw 


Oaa  light,  aaharaaow  far 
of,  774. 

■,787. 


the  difiaiant  kinda  naad  in  wiadowa,  181. 
Glaaa-pupar  for  aooniing,  073. 
Glaaa  zpda  lor  atining,  0100. 
Glaxe  pote,  4600. 
Glorea.  9090 ;  to  dean,  0477. 
Glue,  q05  ;  eoaunon,  how  made,  1779. 
Gluten,  9889. 
Goat,  1860. 
Gold.  900 ;  atandaid,  043  ;  Jewaner*a,944 ;  Manheim, 

949 ;  for  gilding,  989 ;  articlea  made  of  it  in  plate, 

1881 ;  mathoda  of  teating  ite  jraiity,  1385 ;  alloy  in, 

1385 ;  trinkate,  1368 :  wire,  1898;  thread,  1303. 
Gddamitb,  deOoitioa  ef,  1860. 
Gdoahea.  5005. 
Gooae,    9018 :  Canada,  9090 ;  nlaa  Ua  buying,  47S7 ; 

to  oook,  5303  ;  rearing,  0S87. 
Gooeeberry,  9000. 
Gooeeberry-fool,  5170. 
Gouid,S939. 
Gout,  7199. 

GraiOf  deecription  of;  4100. 
Oraimng  in  houae-painting,  913. 
Granulation,  0190. 
Grape,  9034. 

Grapaa,  oompodtion  of,  3304. 
Grataa,  338  ;regiater,  888-830;  maraa  eonatiaotamg 

of  340. 
GraTiee,  901 1,9949. 
GrayUng,  9183. 

Greaae,  to  remove  hmU  of,  0488. 
Gridirona,  4970, 4978. 
Grooeiy,  4743. 
Groom,  dntiea  of,  6670 
Groa  dee  ladaa,  9788. 
Groa  dea  Naplaa.  9701. 
Qronnda  roaad  the  aiamlniii  67. 
Grouaa,  red,  9668;  black,'  8068$  woodlaad,  J806. 

white,  8099,  460. 
Omda,  9481. 
Guana,  8847. 
Guava,  9748. 
Gudgeon,  9108. 
99iMarlbirl,  1009 :  roaiing  iham,  0868L 
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Ou.  tm;  tenjanin,  60IB:  ekal,  6019;  oopal. 

Gum  used  m  jniAoMS,  Mtt. 

Otui>inatal,  953. 

Oanud,  S1S6 

OattMt  on  looi^  ouuitnwtioa  of,  1S9L 

OwiBMd,  il84. 


Haddock,  SU4 ;  FIbium,  4S79 ;  to  cook,  40». 

Hair,  Banaganent  of,  0960 ;  aa  naad  in  fanitOM, 

606 ;  powdar,  M90. 
HaUbat,  S1C7. 

Haaia,  mathod  of  piapariaf ,  4951 ;  amokiaf,  4109. 
Haadkarahiaft,   cottaa,  M«7:   silk,  5700;  pookat, 


yy^**^.  care  of, 

Hara,  1875 ;  nilaa  finr  bojriof,  4710 ;  anHiaa  oC^Sttl ; 

dtiaa  of,  5784. 
Hatchinf  cbickana  bj  aitifieial  haat,  1960. 
Hati,ft674. 


Haaabot,  1071. 
Raadaeha,7191. 
Haalth,  praaarvatioa  of,  6904;  in  ahOdhood,  6900; 

drovmatattcaa  famoiwU  to  ita  ptaaarratum  in  a 

lamilr,  7044. 
Heat,  tiMoiy  of,  174 ;  lawa  of,  S75 ;  oondoolota  and 

lum-GODducton  of,  161 ;  conamoaication  of,  187 ;  va- 

diant,  297. 
Haal,  oow*a,  4640. 
Halix  pomatia,  1117. 
Hanp,  5011. 

Hartia,awcet,  1518,  5061. 
Hanaitaca,  1144. 
Hiirinf ,  1117 :  rad,  amokad,  4176 ;  nilea  ibr  boyinr, 

4716;  tooook,4951. 
ffippopoUmoa  oonaidaiad  aa  fiMd,  1884. 
HoMJan  gny,  5000. 
Hw,  ita  qoiUitiaa  aa  food,  1845 ;  laaxinff  it,  0806. 

Honor,  4087 ;  ita  prodnetion,  4018 ;  Taiiooa  kinda  of, 

40tt;  ooUactiarfrmtlwkrrB,0891 
Hoppinf  in  tarewinf ,  1101. 
Ho|ia,1074. 
Hop  tona,  1476. 
Hon,  o67 ;  Tariona  nodaa  of  propariay,  870 ;  ebani- 

cal  natua  of,  1704. 
Hoiaa,  cooaidaTCd  aa  food,  1881. 
Horaaa,  Tariooa  luaada  o^  0011 ;  paita  of,  daaciibad, 

0011:  Tariooa  qoaliUaa  of,  0034;  food  of,  6048; 

dothiag  of,  0677 ;  aboainf,  6680 ;  foot  of,  OOW ; 

hair  of,  6701 ;  diieaaaa  of,  0706 ;  porehaaa  of,  6707 ; 

faulta  of,  6708 ;  critoria  of  the  qoalitiea  of,  0700 ; 

cenditJan  of,  6711. 
Honaiadiak,  1513. 
HoaJarr,  fleoOT,  5577. 
Hot  oloaata,  4600. 
Hot  platea,  4604. 
Hot  water  diakaa,  4656. 
Hooaekaapar,  datiaa  of,  1538. 
Hooaamaida,  oppar  and  nadar,  datiaa  of,  1570. 
Hooia-atowmrd,  dntias  of,  1514. 
Hackabaok,  5604,  5659. 
Hjradntk,  6178. 
Hjdrooyinio  add,  1347. 
^drogen  gaa,  114. 

mdngen  eonddarad  aa  an  alament  of  food,  1714. 
^dromator,  1708. 
H78aop,1544. 
HTatorieal  fita,  7133. 

loa-oold  rooma,S711. 

ka  coolen,  4084. 

loe,  mathod  of  nakinr,  in  India,  3690 ;  ioa  preaerrBn, 

8703;  iofrjMila,  3704. 
loa-hooaa,  3707. 
load  frait  watora,  5303. 
Ipaa,  5331  ;oraam,  5333;  watar,5338. 
Uniana,  1147. 

lUamination,  artifidal,  584 ;  bj  gaa,  746. 
India  robbar.  891. 

Indifaation,  7164.  

Infanta,  manafamant  (rfl  6930. 

InflamoMtian  of  tha  brain  in  diiMran,  7035 ;  of  langat 

*e.,7148. 
Infloanat,  7115.  * 

Inftniooa,  0115. 
InlaTing,  791. 
Innnitj,  7154. 


^nvalida,  oookSnf  fori  6413  {  bavarafaa  for,  5410; 


adik  noDridoaaDt  for,  941t; 

taaa  for,  5437. 
Iion,90lL914. 

lfoninf.a79;  irdbinf  dota, 6408. 
Iron  aMMldi,  takinffoat70464. 
Inaa.  naooUung,  a8L 
Ungtaaa,  1761. 
Itoh,  7167. 
ItoiX,  819;  cHamieal  antoro  of,  170L 

JadE  for  ranatinr,  wind-np,  4549 

Jaoonat,  5656L 

JaBM,4461. 

J^wnniag,  904. 

Javntinv  oar,  Ixiak,  6564. 

Joan,  5661. 

JalUaa,  1763;  fimit,  4493;  Taiioas,  5171 ; 

of,  5309. 
JaU7,  haitdun,  1750;  TacataUo,  SSIO 
Jat,6191. 
Jawalry,  6M1.  T  - 

Jointa,  Tariooa,  of  botehai^  mant,  fTIt. 
Jviinba,  1746. 
Jonipar  bany,  1711. 
JoTia,  1747. 

Kala,  118L 

Kdp,  1151,  6119. 

KarMyBMia^  5643. 

Kattlaa,  Tanooa,  4585 ;  giarr, 

Kitofaan  naid,  dntiaa  d;  1561. 

Kitel&an  xaagaa,  4543 ;  iba-plaeoa,  4086. 

Kitehena,  ganaral  amagaiiNat  oil  4506 :  fuinitaia 

of,  4635. 
Knifo-ahananaia,  1415. 
Knira*  and  fbika,  1411 ;  mannfoctom  of;  I4I5 

ona  kinda  o^  1418 ;  tnUa,  1419 ;  fini^  14U. 
Koumiia  prepazad  bj  tha  Taitan,  3817. 
Kraaaota,4366. 

Ijibdannm,  6040. 

Laboratorr,  doanaatie,  6II6L 

Laoe,  0745,  5965 ;  nannfoctoro  of,  5740; 
of  tha  vaiioiia  kinda  of,  8780 ;  gold,  5730. 

Laoqnaring,  1001. 

Ladiaa*  maid,  doliaa  of,  1541. 

Lamb,  ita  qoalitiaa  aa  food,  18(1 ;  variona 
4715 ;  nusa  for  dunaingt  4710;  to  cook^  m 
wn]ra,4873. 

Lampray,  aaa,  1156. 

Lampa,  etmplftat  kind  of,  684;  aatM|na,  685 ; 
two  or  thraa  wiefca,  667 ;  with  flat  wMdca,  088 
dlaatiok,  689;  bad-^hambor,  116;  faoataa 
floatinf  wick,  119 ;  Aigaad'k,601 ;  Frenok  ai 
698;  Parkar'a  8inomb^^  609;  Qnarral'a  dm 
700;  Ida,  701;  QoanaFk  Albka,  701     ~ 


nntdl,701{  aolar,7q4; 
kar*a  foontain,  709 ; 


Caxoal,  710 ;  for 
to  bom  adid  dla,  717 ;  wax,  718 ;  withont 
719 ;  carriaga,  710 ;  hall,  711 ; 
7%:  noraary,  1171 ;  for  cooking,  46S1 ; 

Laadaa,6508. 

Laadrdl,  1060. 

Lapwing,  1051. 

Lard,  fot  of  tha  hog,  1790. 

Laidar,  oondmeticD  of,  4100; 

cotttonta  of,  4817. 
Larka,  1044 ;  aatrftaa  of,  SISL 
Laatiog,  9557. 


,711- 


Laandfif,  aeonoanr  of^  0300. 
LanndiT  nuud,  1588. 
Laaral  laavaa,  1530. 


Laraadar,  1S07. 

Lawn,  5010. 

Lead,  ita  pdaonona  alfocta,  013. 

LeaUier,  toaning  ofl  815 ;  vaiioaa  kinda  af, 
ahoaa  and  boda,  644 ;  Moiocoo,  856 :  Km 
Maroqnio,  858 ;  ShaaMif ,  859 ;  bvli;  MA. 

Laavaa,  roaa,  6044. 

Lack,  1460. 

Lag  laata,  for  Inralida,  1156. 

Lamon,  1613. 

Lamoaada,  3818. 

Lamon  jaica,  3847. 

Lamon  pad,  9783. 

Lanaaa,  naad  in  lighting,  643. 

Lattaea,9481. 

Lidton  talandifflia.  ilOOL 

LigBln,1198. 


'  for 
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Ught,  ito  Batin«,M7 ;  Inn  a^  ftS ;  miMM  mbttaa- 
ow  cuplojad  te  pndqdnff*  MIS  S  nbttv*  qoaati- 
tJM  floA  ouidlM  and  lampt,  WS  j  •zpeaitioafl  bmU- 
odsofptoeiiriBf»734;  giidn  pittiaiim,  740. 

Lifhti,  TeiT  iatnut,  Ttt. 

Lino,  S0f9;  white,  139. 

LiiMD,  pcoMrtiM  in  oloCUDf  ,  6468 ;  varioos  Uadi  at, 
6M6{  IMm  ftr  da(hii«  ud  Auaitim,  6678; 
nanaflwtari  «f,  6601 ;  deaoiptiaB  of  Uan  faMoo, 
6604. 

Liaf,lll& 

Linooj  woqImt,  6714.         . 

Liqnorioo,  S647. 

Liqaon,  opIritMoa,  S716. 

Litehi,S746. 

Littor,  aaoioiit,  6470. 

livoiT  of  ■onraBli,  1460. 

Loa^UOO. 

LobstonM8;  to dboooa, 4760 ;  looook,4068. 

JLoQD^ nr waavlBf , 6486 ;  dnw.6400. 

Lot«i,ll76. 

Laoiftn,746. 

Limp  anekar,  0168. 

Lvatrat  6787, ; 

Laatrea.  676. 

Lutaatnnff,  6700 

MacnoBnch,  Dr.,  liia  laaaipta  for  naki&a  wiiia,  8466. 

Macawai,.6868;  to  cook,  MOO. 

Maoa,8778. 

]ICaoantioo,0186. 

Hftdkaial,  8181 ;  nilaa  lor  bajiag,  4796 ;  to  oook, 

Madain,8874. 

M  ahofaar,  Ualorr  of,  818 ;  vaiiovi  Uada  of,  811. 
llaiaa,4I00. 
Ma]ana,71]4. 
Iialaohita.6801. 
Malie  aoUL  8848. 
BIalt,l068; 

Malt  liquora,  Tuiooa  kiada  cf,  8887 ;  kiattfy  of,  8818 ; 
atraagth  oTTaiiow  kinda,  S808, 
8744. 


mmn,  draariiif,  1888.       

ICMd  aatariala,  lilnioo  of.  6718. 
UiWrnu,  4008. 


Maai^jUTO. 
lfa&co.i7S8. 


1,8787. 
4064. 

I,  propar  hMbi  of,  880. 
ICaatoa-BUtfar,  6666. 
M aiUaa,  Taiiooa  Uada  of,  87, 886. 
MaibliBt,  iakooaa  paintiiif ,  814. 
MaijaraaB,  .IMli 
Maikatiof ,  4706. 
MaikiiwliMB,  6484. 

ShnStafa^^niok  Ttoial  fir  oooUnff,  4686. 
BfaiqaatiT,  160, 70S. 
Manroir,l804. 
Blaadaii,88l6. 
Ifaahiiv,  in  krawiar,  NOi* 
Maab-Ciib,  in  biav^f  1168. 
Ifati,  door,  1078. 
1806. 


Maad.8084. 
Maaaiia 


ja  dhiUiaa,  7040. 

MeaaoMO,  ftir  tlo  labontorjr,  6166. 
Medlar.  8588. 
Modoo  wijia«>  8348. 

lllaloD,865l. 

Mmino,  #660,  6766. 

Matala.808. 

Milk  «^tha  cow,  ila  piopaitiaa,  1878 ;  aitifloial  coagn- 
bAon  of,  1866 ;  aViannad,  1800 ;  oonaidared  aa  an 
Blioiant,  1001;  aiaaa',  1907;  goata*,  1008;  awa«', 
1900;  marea^,  1910;  oamaV,  1011;  boflaloaa*, 
1018 ;  MiPl^  of,  to  tha  matropoliajlOOS ;  adnltara- 
tion  of,  1088 ;  praaarTitiiMi  o^  808 ;  maaaganant 
o^  in  tha  dairr,  6760. 

Milk  of  almoadi^  6090. 

Milk-wanner,  namrr,  1978. 

MiU«r'8thamh,8108. 

Millet,  4106. 

Milliamr,  6666. 

Milla  for  grinding  com,  4114, 4181 ;  for  grinding  po* 
tatoaa,  4848 :  iron  hand,  4606. 

Mince  meat,  6168. 

Mint,  8681 


Miatjaleis 


uoo. 

Mimiaof^aM,lf77. 


Mooi^haad^lOl. 

Mordaata,  6000. 

ManaB,6666. 

Moqihia,  8864. 

Mortar,  iwmnwn,  88 ;  hjdnnlie,  08  ;  SManar  of  wui» 

UaffMnrtar,!! 
Mdrtan,0110. 
Mortaia  aad  paatka,  4668. 
Moaaic,  170,796. 
Moaalla  winea,  8861. 
Mothar«l^paan,  876. 
Motha,  to  daatroT,  1700. 
MooaMUaa  de  laina,  6670. 
MoaaaaUaa  de  aoia,  6710. 
Mndlaga,  8898. 
Mueaa,  ita  aMn,  1807. 
Mnlbanr,  8708. 
Malia,0n8. 
Mailed  whM,  8864* 

Mallet,  Btripad  led,  8186;  giay,8166;  to  oook,  4061 
Mariatio  add  aaploifed  in  liud|atinr,  684 
Maadaa,  atiaotuia  and  aoa  of,  1778. 
MaahmiB.S66& 
Maak,  600O. 

MaaUaa,  6661, 6667, 666a 
Mn8Ml,8888. 
Mnataid.  8404 
Mattointo  qulitioe  aa  food,  1887 ;  to  oook,  in  ▼arioqa 

WVllr43M. 

Mattooy  Tarioaa  Mnta  of,  4714 ;  ralaa  for  chooaiBf  ». 

4710. 
M7iih,0084. 

iwainaooK,  ooocl 

Nankeen,  6668. 

Naphtha,  aaad  for  light,  618. 

Naataittam.8616. 

Neck,ati£7188. 

Neotaiine,  8686. 

Needfea,  6044. 

Neala  for  poaltnr,  0818. 

NettlaiaBh.  7161 

Nttrie  add  aupkjjrad  in  faadgmting,  686. 

Nitnvn  ooaaiderad  aa  aa  alMneat  of  food,  1786. 

Nitrqgaa  yaa,  818. 

Nana  aulda,  upper  aad  aader.  datiea  of,  1588. 

Naiaariea,  awangaiaant  af,  6007 :  temperatiua  of, 
6010 ;  oieaaliaeaa  in,  6018 ;  foxnitnia  in.  6014. 

Naraeiy  attendanta,  0006 ;  gafreraaaa,  7000. 

Nnnee^  0008 ;  qaalifloationa  for  aiok,  7105  rwmiaa  to 
be  panaed  bj  tibem  in  aarere  aad  tedioaa  aie' 
7108 ;  ooBfae  to  be  panned  bjr  them  in  ca 
oonanmptlon,  7156 ;  eoniaa  to  be  panned  in 


in  which  it  ia  performed,  1716^ 


ofpalay,7116. 
Nntmag,  8771. 
NatritiOB,  amaa 

1717. 
Nate,  8661. 
Nnz  Tondca,  8881. 

Oak,  188, 810. 

OltmeaLdOOO. 

Oat8,40te. 

Oil,  general  obeervatioaa  on,  688 ;  fixed,  666,  8818 . 
Tolaliie.  666, 8818 ;  fiah.  660 ;  TogetaUe,  606, 8811 ; 
oliTe,  607, 8816;  lue,  696. 8316;  cola,  601  ;ooooa- 
nat,  008;  palm,  603;  coal,  788;  aaiaML  what, 
ino ;  fot,  Tegatafala,  ISII ;  almond,  8817 ;  eaator, 
8316;  drying,  8380;  poppj,  8388;  linaeed,  100. 
8381 ;  hempeeed,  8888 ;  nac,  8884 ;  eaaential,  8387, 
6064. 

Oil  of  roaea,  of  ihodiaa,  of  laTeader,  of  roeemaiy,  of 
dovaa,  of  coriander,  of  oiange  ilowen,  of  oitvoM 
and  lemona,  6064. 

Oil  of  tnipentine,  aaed  in  honaa-paintinc,  198 

OiMotha,  1061. 

Oti?e,8611. 


Onion,  8466. 
Onjz,  6890. 
Opal,  6860. 

0|Nito  CoBunay,  83601 
1, 8617. 


Orange, 

Oiaaieat,  9888. 
OraUaTdrO. 

Orgaaa  of  aainala,  intenal,  ooaaidend  aa  ftod,  1661. 
7R 


Chyttttfajft  M77. 


OnuMDli  in  dnwt  Tuiow,  MM. 

OmuMBti  tar  ioobm,  11S9. 

Orrii  mot,  60SI. 

Qrtaka,lO01. 

OHMSoma,  1774. 

ONmmh  1117* 

Orena,  fariek,  fqr  bddBf  braftd,  ^ttt;  1m,  4186;' 

Dutdu  4M4;  AmwicMi^-    — '  "^^    '""^ 
Ox,  ooBMdttnd  M  food,  18»;  i 
Oxalie  add,  tSiS. 

Oxjdaton  for  lampa,  7017.  ^., 

Oi^n,  ooBiidered  m  in  okmnt  oTiM,  nai 

Oi^im  no,  its  m^ara,  311.  ^ 

(>jat«r,  ml ;  to ehooM,  4711;  tottk,4m. 


18M. 


Fftistfaga  and  dnwiiffi,  1164. 

PUatiBf  ,  ftaaeo,  S19 ;  ancanstio,  «l^ 

FkintiBf ,  booaa,  184 ;  mctica  of,  19^  Mi. 

Paiatiaf  ia  diataaapar,  U9. 

Vunldag,  oil,  186. 

Vatette  ootaida  ^rorikjV. 

Pateto  for  fho  fiBa^  8ll7. 

Paint,  milk,  aS5w 

Palaj,  719t. 

Paloa  winaa,  SMS. 

Pampblat  cana,  1146. 

PaBMaa,0l3S. 

Pancakaa,  6146. 

Tasa,  foot,  ItM;  «MiriBt,4fl9ft. 

Pa|An,S74a. 

p^aHianffiiif ,  flfiL 

Papiar-nachAe.  S96,  864. 

Parnhmant,  8W. 

PMria  oord,  5711. 

Paralay,  8607. 

Puaaip,  »it5. 

Paxtitiooa,  brick,  146 ;  omtar,  146.  ^,        _^     ^ 

Paitridfa,  8007 ;  rolao  for  bayinf,  4JW ;  autnlaa  of, 

Paata,  fraito  in,  6865 ;  puff,  6107 ;  PwiMiit  88W. 

Tkatao,  6091. 

IPaataa,  or  initatioBa  of  |[aiB8, 8804. 

SMkilaa,8070;  fttmiffat]MN4M. 

Paalnr,  6100 ;  Frendi,  8iW. 

PtatT'paa,  potato,  4088. 

PMianoa  dock,  S45S. 

Pattiaa,  aatwirr,  6188.  ,.*.«*    ^ ^i.^- 

Pba.  aiimoii,  fe»7 ;  itw.  ••  oook,  *I84 ;  to  oook  in 

tha  Fraadi  manaar,  6888. 
Poach,  8566.  .       ^       , 

PMMsaokl,  9018 ;  t**far  «^wii< 
PMilaah  «ad  In  ^mUilaf ,  WJ^ 
Paari  ^hite,  0016 ;  poardort  8080. 
pMr1a,0886. 

Paan,  8677  4  praianration  of;  4430. 
Paai^ttao,  884. 

Paat  wq^aytd  aa  fiiol,  448 ;  anoka  ar,448. 
Pedaatal  caaas,  1147.      ^^ 
Paal,  lan«n  and  oranga,  8781. 
Palhan,  6637. 
-PeU»a  clotha,  6544. 

.Pan-knivaa,  1499.  ^ 

Pappar. rS8 ; loBff,  9758 «^"Tt  J^Jj J****^ ^ J 

whit»,  8755 ;  Cayanna.  8959 ;  bud,  8759. 
Poroh,  8188 ;  to  cook,  4»W. 
Perfamep.  attbataaea*  OMdfar,  6aH  ;  niBal, 8060. 
Peridot,  6980. 
Periwinkla.  8886. 
Parrr,  3613. 

.Peman,  6708.  _^.      «-* 

Pawiar,  ita  oompoaitioB  and  pfopeitiaa,  WO 


Paaa,7l] 
PiBMOto,  8788. 
PincbbMk,  947. 

Pina,  SM9 ;  bat  and  elook,  1188. 

Pipaa  for  oonTaTing  vatar,  S9A0. 

Piatachio  not,  9684. 

Pio4  valla,  116. 

Pitch,  198. 

Plaioa,9106. 

Plaid.  6666. 

FhiSaf  Ub«iI|  dica,  6888. 

Plantain,  8731. 

PUnta,  paiaaMii 

Planta,  alliaoaow;  8tf4 ; 

confoetaonBty,  tarts,  and  dc 

naed  in  proMnrea  and  pkUas,  8648. 
Flaataxinr,  161. 
Plata,  4666;  Biiliah,966s 

1403. 

Plato-wameiB,  4654. 
Plating  bj  alaetiiei^or  alaetn^pjatiif,  1991, 1408, 

Fkanflk,  1481 ;  ShtflMd,  i888L 
PlatinnBk  899. 
Ploffer,  8090. 
Plam,800<. 
PlMh,606l. 
Pokittat  brick-woik,  SOL 
PoloBta,  4861. 

Poliahmc,'800;  00,861;  P^aaA,' 
Poliahiag,  anbitaaeaa  vaad  in, 

matala,  Ittl. 
Poiaadaa,  or  pomatniM,  6079. 
Ponafraaata,  97M. 
Ponda  l«r  watai;  8936. 
Poplia,67M. 
Poitselain,  hWlorr  ^f  1**: 


foaaine,  1314 ;  falaa  or  aoft,  1315,  « 
Baffkiid,  1316 :  maaubotaxa  oC  I8I8 ; 
1S»;  d  diilarantooaauiaa,  1388:  Di 
Berlin,    1186;   S^fxo^   1317;   of"  Yi 
Raaomu'i,  1888 ;  of  Iha  Kijijiah 
1888 ;  pratant  frahioB  in,  ISO;  m 
chaaing,  1330 ;  eament  ftr  brdbaa,  1 

PM-k»ite  qovlitiaa  ^  M,  18tt;  to 
ynjh,  467»'   Tanoaa  Jaiati  of,  4518'; 
chooaing,  478i. 

PoipaiaaTsiQO. 

PoKtabla  aoap,  4311. 

Poitor,  3836. 

Port  winoi  TMolNa  to  b»  kaat 

Po«etala,M61:  aaek,  SttST 

PlMt^chMM,  6616. 

Potaah,  88S8:  naad m aoap^ OMQ. 

PotagttB,  6188. 

Potatoite,  8410 ;  preaarralfaB  of,  4887 ;  ta 

Pot>an-foa,  a  Freneh  diah,  453S. 

Pot-harba,  8506. 

Pot-marigold,  8517. 

Pottei7,  luatarr  of,  1978 ;  prineiplaa^e 

rod,  1990 :  glaaa  of  red,  1181. 
Potting  Tariooa  kinda  of  nMot,  4401. 


UMT. 


a  paitoh, 


,  ^w*wi,  »•• l-piopei-     , 

Phaeton,  6517 ;  perch,  6517;  modern,  6518 ;  under- 

*     ning    *■** '^*  "  ——1. 

^7; 

, ,  log 

Phoiphavio  fire  bolilas,^a. 


auriag,  6519;  ■hoottog,  j^ z'^^j,- 

0687  '  Stanhope,  6687 ;  pony.  OMB ;  aaK  6089. 


PheaMnts,  9004 ;  rearini 


them,  60S8. 


JPhotomoter,  666. 
PicUet,  Tarioua  ktnda  of,  4458. 
.Pickling  meat,  4341 ;  fidi,  4381 ;  veget  Jilea>  4468, 
'Piaa,  cnut  for,  5103, 5106. 
Pietra  dorn,  796. 

Pigeon,  9040;  rule*  for  buymf,  4799 ;  to  oopki  M07( 
antrtee  of,  5989 ;  rearing,  0860;  irutotiaa  of)  8861. 
Pigeott'bonae,  6655.  , 

.'Pigmenta  empfoyed  ia  hoaie  fainting|lW. 
Piga,  aocking,  1856  ;  rearing  pllga,  8866. 

jXg^T.osnL 


6813. 

Pooltrybovae,  6814.  

Potrdwa,  cony, '  6886  ;  n«a«t,  8887 ; 
6066 }  andhofy,  6860 ;  ayatar,  8870. 

Pwiolaaa,  93. 

PraMTfatiattof  iittit  and  Tagatablaa  fcra ^ 
4496 ;  Ibr  iriater'a  aton,  4487:  cf  IMt  ani  vagt^ 
tablet,  by  M.  Appart^  madiod,  4648;  by  *y^ 
4450;  by  ■alt,4456;  byvinagar,  84S7;87qaBK 
4409 ;  by  aogar,  4470. 

Preaerration  of  food,  4986 ;  of  aaiasal  IbaA,  bgr  AyiV; 

4304;  by  oold, 4916;  by ealt, 4391;  Inraagabm; 

by  amoking,  4371 ;  by  riatgar,  4381  i  m- 

4404. 
PreMrratlaa  of  floor  aad  Maegito,  4404;  hr 

4479. 
Preaerrad  frniti,  list  of,  4S09w 
Praaerred  frnita  by  maaaa  of  airap,  4fi 
Preaanriag  laavea  fiir  dialiDatioB,  8818 
PrMcrriag  paaa,  4696. 


laas 


Prewea  for  Hasn,  IMS. 

Prometheans,  7H. 

Prozimato  principlat  of  tainal  SQb«taacc«,  17A1 ;  «/ 

▼egetablM,  SMS. 
Pranic  add.  SS47. 
Poddinn,  5138. 
PaAn,  2057. 

Pamin,  miou  Undt  of,  40fl9 ;  Sitbe*«,  4705. 
Pnucb,  S863. 
Parses,  SMI. 
Parsl4M,  9500. 
Patty  of  tin,  978. 
Pyroligneona  ntdd,  S6M,  4Mt. 
iTTophoroa,  741. 
Pyrozyllo  spirit,  {({70. 

Qaadnipoda  mod  m  food,  ISIt. 

Qauls,  9^0:  entiAos  of,  flSSS. 

QaiMia,  3390. 

QneneUoi,  S8S4. 

Qoani  for  grinding  eocn,  4058. 

QaioksilTer,  939. 

Qaince,  9589. 

Qointn,  9355. 

lUbbiu,  1809 ;  rnlet  for  ba7iagA7S0 ;  pnttt^B  of, 

5810 ;  skini  of,  5784 ;  rearing,  0679. 
Radish,  9441. 
Raising  wnt«r,  9955. 
Raisins,  9048 ;  pnrehaM  of,  4748. 
Raisin  wine,  3459. 
Rampion^  9474. 
Range,  kitchen,  4543. 
Rape,  9505. 
Rash  in  children,  7099. 
Raspbeny,  9701. 
RaUfias,  3800. 
Rateen,  5553. 
Razor-fish,  9935. 

RoeeipU  for  English  oookenr,  4814 :  for  French,  5973. 
Rectincation,  6117  ;  of  spirits,  3774. 
Red  grouse,  9059. 
Reflectors,  539. 
Register  ofRces,  1503. 
Removes,  5191. 
Rennet  for  making  card,  6790. 
Reptiles,  9938. 

Residence,  domestic,  1 ;  sitnation  of,  1 
Resin,  9330. 

Retorts  for  distilling,  6103. 
Rhenish  wines.  3349. 
Rheamatism,  7156. 
Rhodium  wood,  6066. 
Rhabarb,  9539. 
RibMids.  5191,  5717. 
Rice, 4004;  analrsis oi; 4098 {  n^ou kiinU of, 4080 ; 

rice  bread.  4948. 
Riding,  art  of,  6716. 
Ringworm,  7166. 
Roach,  9190. 
Roaster,  Rumford,  4556. 
Roasting,  apparatus  for,  4547 ;  xmtioBale  of,  4517 ; 

rales  for,  4797. 
Roasting  oven,  4557. 
Rob.  4498. 
Rock  crystal,  6989. 
Rockingham  ware,  1306. 
Roof,  constmction  o^  147 ;  timben  c^  118. 
Roofs,  cotrenng  of,  49L 
Roots,  eacnlent,  9409. 
Roeaubole,  9465. 
Rosemary,  9596. 
Roee  water,  6068,  6190. 
Rosewood,  814. 

Riit,  dry,  presenration  from,  137. 
Rolten*stone,  for  polishing,  075. 
Rouge,  6033. 
Rough-cast,  197. 
Rouz  in  French  cookery,  5186. 
Radd,  3196. 

ftue,  8543 ;  purchase  of,  4747. 
Ran,  hearth,  1079  ;  rags  for  the  feet,  of  sheep-skins. 

Rum,  3738 ;  pineapple,  3740. 

Rye,  4000 ;  analysis  of,  4001 ;  bread,  4001. 

lafes,  4<03. 

•affinn,  9599. 

lags,  SS30. 

tng).  4164 :  PortlMMl,  HH 


1 8«hd,  1480^5137;  maU  salad  hMte,  Mtt* 
'Salop,  4960. 

Salmi  of  Pheasants,  fiS18. 

Salmon,  9168 ;  smdwd,  4378 ;  miss  for  boymg,  4734 
to  cook,  4044. 

Salmon  troat,  9178. 

Salt,  enlinarf ,  Tarions  kinds  of,  4333 ;  ehentcal  coi» 
position  of,  4394. 

Salt  in  bread,  4144. 

Salting  meat,  4330 ;  flsh,  4351 ;  dry,  4336 

Samlet,  9161. 

Samphire,  9559. 

Saod  bath,  6119. 

Sangaree,  3879. 

Sapphire,  6970. 

Sarsenet,  5703. 

Satin,  5696. 

Satin-wood,  895. 

Saaoes,  5099 ;  fidi,  5043  ;  store,  5071  {  f  reneis 
5943. 

Saoce-pans,  4588, 4600. 

Sauer-Kraat,  4457. 

Sausages,  4411. 

Saut^-pan,  4578. 

SaT»-aIl,  680. 

SaTory,  8593. 

Savoyf.9389. 

Scagliola,957,849. 

Snlds,7173. 

Scallop,  8839. 

Sds«>ia,  1497. 

Sconring,  6497. 

Scouring  balls,  6458. 

Scoaring  drops,  6454. 

Sooaring,  substances  used  for,  903. 

Scrapers,  door,  1181. 

Screens,  folding,  1149 ;  Are,  1150 ;  obaral  An*  IIM 

Scrofula,  7157. 

ScaUion,  duties  of*  1559. 

Sculpture,  1154. 

Sea  kale,  9385,  9470 ;  to  cook,  5199 

Seats,  drawing-room.  1135. 

Sediment,  6133. 

Semolina,  4960. 

Serge,  5567 :  silk,  57ia 

SetTsnt  of  all  work.  1590. 

Senrants,  household,  condition  of,  1434;  qnalitiee, 
1439 :  CQirupt  practices  of,  1449 ;  regolations  re- 
specting* 1455 ;  food  o^  1456 ;  dress  of,  1468 ;  eoe- 
tom«  and  mlea  of,  1487 ;  order  of  rank,  1499 ;  jMr> 
qatsites  of,  1495 ;  hiring,  1500 ;  eztent  of  eetahush- 
mente  of,  1505 ;  duties  of  men  •erraats,  1514' 

Serrice  berries,  9799. 

Settles,  4643. 

Shad,  9145. 

Shaddock,  9686 

Shagreen,  863 

Shalloon,  5565 

ShaUo^  9464. 

Sharing,  apparatus  for,  6001 

Shawla,  55737 

Shears,  1498. 

Sheep,  considered  as  food,  1835. 

Shell,  iu  composition,  1808. 

AeU-fish,  9919. 

Verbet,  3830. 

Sherry,  3368. 

Shirts,  5937. 

Shoes,  5899 ;  Tarions  kinds  of,  5909. 

Shrimps,  9819 ;  to  cook,  4966. 

Sickness  in  the  naneiy,  1(007 :  alterations  in  natural 
actions  to  be  obserred  by  the  nune,  7011 :  eaify 
symptoms  of  serere  alKNttons  most  oommaiklj  seen 
in  children,  7033 ;  commenoement  of  some  diseases 
whicn  few  children  escape,  7037 ;  commencemeBt 
of  serere  diseases,  7143 :  in  the  fami^,  usefnl  in- 
formation in  ease  of,  7138. 

Sick-roomi  domestic  manii^inent  of,  7185. 

Sick-chamber  and  its  fumitve,  7186. 

Sidflboardt,  1109. 

Sifting,  6H6. 

Silica,  3371.- 

Silk,  histnry  of,  5668;  propeniee  in  clothing,  5470  { 
formation  of,  5671 ;  management  of,  to  form  threadL 
5674 ;  bleachinr  and  wearing  of,  5681 ;  chemical 
properties  of,  5687 ;  of  farions  countries.  5668 ;  de- 
scription of  Uie  rarioos  silk  fohrics,  5694 ;  made  by 
catarpillars,  5736 ;  by  spidMs,  5737  ;  by  the  -^ — 
marina,  5738 ;  rmuUkf  ~~ 

Sills  of  windows,  1  ll. 
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BOrer,  198 ;  itaadtttd,  M5 ;  tra  mrhot,  1397 ;  qioona, 

13W« 
%1t«nBiUi,  1304 :  liat  of  urtidM  for  tht  taU<  of  nl- 

TBTf  1396. 

Siakt,4648. 

Siplioii,  for  tiUMferrisf  b«er,  3982. 

Simp,  4Mp;  Tegetabk,  4011 ;  bletchhiir*  40S3 ;  for 
presernng  fraits,  4474 ;  of  lemoni  and  onn^M,  4499. 

Size,  800. 

Skate,  9131,  to  eook,  4041. 

Skin,  oonaidered  a*  parts  nf  animals  oaed  as  food,  dec, 
1778 ;  stmctore  of,  1774. 

Skins,  considered  as  materials  for  faraitare,  843. 

Skinet,  9449. 

Slatinf,  151. 

Smellinc-salts,  0071 

SmeI^9194. 

Smiths'  work,  ISO. 

Smolie,  nature  of,  380 ;  eanses  of  smoky  cbimnsTS, 
387  ;  cure  of,  301 ;  destrojiuf » 304. 

SmokiAf ,  rsmaiks  ob,  7048. 

Smokinjr  meat,  4301. 

Snipe,  9049 ;  rules  for  bnyinif,  4739. 

Snow  and  ico  for  ooolinf  uqmds,  3081. 

Snow-balls,  rice,  and  apple,  5141. 

Snuffers,  001. 

Soap,  general  account  at,  and  its  manufacture,  8306, 
0395 ;  nurchaae  of,  4759 ;  for  the  skin,  Tarious 
kinds  or,  0006. 

Sociable,  0519. 

Soda,  9351 ;  used  in  washing,  0317. 

Soda-water,  3845. 

SoCas,  1115. 

Solder,  hard  and  soft,  901. 

Soles,  9109 ;  to  cook  4037. 

Solution,  0194. 

Soie  throat,  7197. 

Sonel,9450. 

Soup,  partablci  1700,  4311;  rationale   of  makinf, 
4531 ;  nutritiTe  properties  of,  4534 ;  from  bonee, 
•  4530. 

Soups,  to  prepare,  4070 ;  meat,  4970 ;  winter,  4970 ; 
receipts  for  ▼axious,  4063  ;  spring,  white,  and  rege- 
table,  4009 :  game,  6001 ;  fish,  S004 ;  turtle,  9010 ; 
French,  5163. 

Sowans,  4154. 

Soy,  5079. 

Speaking  tubes,  4088. 

Spectacles,  Tanous  kinds  of,  5998  ;  pebble,  5095. 

Spermaceti,  575,  0003. 

Spices,  9751. 

Spigot  and  fitneet  in  brewing,  3159. 

Spinaoeous  plants,  9443. 

Spinach,  9443 ;  to  cook,  5131. 

Spinning,  flax,  5475 ;  wool  and  cotton,  5470. 

Spirit,  com  or  malt,  3748 ;  what  spirit  is,  3719 ;  from 
potatoes,  0751 ;  birch  spirit,  8755 ;  cider  spirit, 
3757 ;  from  beet-root,  3758 ;  proof,  3764 ;  rectifica- 
tion, 3774. 

Spirits,  ardent,  history  of,  3717  {  production  of,  3718 ; 
various  kinds  of,  3791 ;  of  the jperfumers,  0065, 0900. 

Spiiituons  liquors  oomparsd,  S78l ;  prepavsd  in  differ- 
ent countriee,  3819. 

Spit  radc,  4087. 

Sponge,  083. 

Spangin|[  bath,  7081. 

Spoon  dnrper,  4050. 

Spoons,  sMTer,  1390. 

Sprains,  7171. 

Sprat,  9144. 

Springs,  cause  o£  9810 ;  of  carriages,  0490. 

Spruce  beer,  3908. 

Stables,  constmctioa  of,  0564. 

Staining  wood,  700-703. 

Stains,  remoTing,  0497. 

Staircases,  173. 

Stands,  ladies'  work,  1007 ;  mnoD,  1103  (  tray,  1114 ; 
small,  1109;  flower,  1104;  towel,  1934;  wash, 
1934 ;  nirht,  1930 ;  cast  iron,  4679; 

Stanhope,  0551. 

Starch,  2260 ;  used  in  washing,  6344 ;  fh>m  horse- 
chestnuts,  4981. 

•  Starching,  8373. 

Steam,  philosophy  of,  904 ;  cooking  by,  4008 ;  warm- 
ing by,  869. 
Stearin,  procured  from  palm  oil,  603. 
Steel,  907. 
Steps,  library,  1143. 

Steiring,  rationale  of,  4610;  «|i|iantas  for,  4500; 
rales  for,  4790. 


StiO,  8791,  3793. 

Still-room,  0097. 

Still-room  maid,  dutiss  of,  1567 

Stockinm,  5010. 

Stone,  83 ;  Taricms  kinds  of,  64 ; 

Stone-pine,  needs  of,  4S83. 

Stones,  fiecious,  0944. 

Stone-ware,  common  brown,  1904 ;  Dafek.  1999 ;  Bag* 

lish  white,  1996. 
Stools,  foot,  1138 ;  music,  1138 ;  bac,  ISSf  ;  iirmiliw, 

for  kitchen,  4044. 
Storaz,  6036. 

Storee  for  warming  buihSitts,  347. 
Stove,  German,  3t9 :  iron,  w4 ;  deseenrtiag,3M ;  air, 

355;   Pennsylvanm,  356;   Ifon's,  357;  AnioCt% 

356;  Bmns,4096. 
Strainen,  6144. 
Strawberry.  9704. 
Stuoooee,  199. 
Stuflinga,  5933. 
Stuffs,  5555. 
Sturgeco,  9151. 
Subhmation,  0110. 
8oddng>bottle  for  iafaala,  tOTO. 
Suet,  what,  179% 

SuAwatton,  means  to  be  used  in  lucorsiy  froB,  71191 
Sugar,  3003;  history  of,  3904 ;  nuavftdnu  e<;og01; 

Muscovado, 4004 ;  dnyed,  4005;  fiebno,  4005;  f 

fining,  4007;  our  supplies  cC,  4093;  aaalTms  o^ 

4095 ;  made,  from  other  pUnts  tkan  tlw  a«gar«sns, 

4090 ;  palm,  4097 ;  maplie,  4090 ;  beet-root,  4039; 

grape,  4033;  from  tnmipe, 

4035 ;  from  starch  and  potatoea, 

4730. 

Sugar,  a  proximate  priaoip1«t  9988. 
SogarHvndy,  4017. 
Sugarcane,  3000. 
Sulky,  6594. 
Sulphur,  085. 
Surveyor,  district,  74. 
Swallow,  9065. 

Swans,  9014 ;  rearing  them,  6601. 
Swansdown,  5739. 
Swanskin,  5540. 

Sweeping  chimneys,  306  ;  rooois,  1837 
Sweetbreads,  to  cook,  4857. 
Sweet  dishes,  5987. 
Sweet  herbs,  9518. 

Swine's  flesn  considered  ss  fbed,  1890. 
Syllabub,  517& 

lUibinet,  5706. 

Tabby,  5705. 

Tmbles,  dining,  1089 ;  cottage,  1089;  telesoam,  1081; 
P«mbroke,  1065 ;  loo»  1060:  braakfiut,  10^;  likn- 
iTi  1088;  -rin,  1060;  earS.  1090;  aofr,  1091;  ee- 
caaional,  1001 ;  bOliard,  1009 ;  KKwihethsn,  1099; 
ladies'  work.  1003;  nsing,  1119;  wmgni^  1119; 

^wriUn^]144:  toQet,  19991  dnssiiig,  1&9. 

Tscca,  4973. 

Taflbta.  5704. 

Tailor,  5666. 

Tallow,  its  nature,  577 ;  used  fior  csndlee,  578. 

Tamarind,  9050. 

Tamis,  0145. 

'nMBmies,  5563. 

Tandem.  0547. 

Tanka,  lor  preserving  water,  9997. 

Tannin,  93M. 

Tanning,  645. 

Tansy,  9598. 

Tapee,5009. 

Tapestry,  1170. 

Tapioca^  4907. 

Tapir,  consideied  as  fbod,  1885. 

Tar,  197. 

Tarra^n,  9510. 
,^ar  vinegar,  4375. 
tartaric  acid,  9344, 3849. 

Tartar  in  mpea,  3305. 

Tarts,  apple,  5165 ;  various,  5186. 

Tawinff,  855. 

Tea,  hiitory  of,  3876jp^attt,  and  its  eohnvti^ 
kinds  inuNKtcd,  388B;  cheniMl   aaM~ 
adultantton  of,  9000 ;  pumhisB  sumI 
3003 ;  cultivation  of,  in  othnr  eouatxiei 
3004;  planta  empk^ed  as  aubatitvla.  ««, 
use  oL  in  diflnent  saHflne,  SOli ;  moda  of 
the  iuuaion  in  Eunme,  3015 ;  wonhMn  i£ 

Ten  poise,  1101  ^ 


INDEX. 


1289 


mft>patt  aad  tMklnCtiM,  M10. 

Tem-an,  9999. 

Teal,  S039. 

TcflCh,  ehomkal  Datvn  of,  1799 ;  curs  of,  5908. 

Tenoh,  il99 ;  to  eook,  4909. 

Taanns*  tat  msoMBts,  171. 

Test  p^Mn*  Oltt. 

Theimoaietar  for  ln«wiiKr»  tl98. 

TUmblot,  5091. 

TlwMd,5ASS. 

Thraat,  fore,  7197. 

Thnnh  in  childnn,  7090. 

Thrno,  9519. 

Tick,  9005. 

TSIbuf,  0590. 

Tiles,  tbo  Twiooo  kinds  of,  150. 

Timbsr,  Tirions  kinds  of,  used  in  baildtnf,  131. 

Timbers  of  s  house,  188 ;  bond,  139 ;  floor,  140. 

Tin,  999;  piste,  981 ;  blook,  938. 

Tinfltnrs,  0181 ;  of  lemon  peel,  5060 ;  of  allspico, 
9069 ;  of  Botats^,  0068 ;  of  dnnsmon,  9089 ;  oi  oel- 
•ry,  thyme,  muioram,  fte.,  9060 ;  rsrioos,  0918. 

Dnninr  oopper,  990 ;  iron,  985. 

Toad,  S58. 

ToasUr  for  bread,  4508 ;  for  eheeee,  4509. 

Tobaeoo-pipes,  maaaftietare  of,  1807. 

Toilefc,  and  enbjeets  oonnected  with  it,  5970. 

Toilinatte,  5780. 

Tomato,  9558. 

Tombao,948. 

Tonffves,  reindeer,  4874 ;  reoeipts  for  cooking,  4838. 

Tonka  bean,  0051. 

Tbothaehs,  7199. 

Tooth  powders,  9094. 

Topaz,  0975. 

Toreheo.090. 

Toipor  Rom  eoid,  reoofoiy  from,  7177 

Tortoiss,  9949. 

Tottoise*shen,  874. 

Toormalln,  0K8. 

Too»lss  mois,  4979. 

Towel-roUeis.  4049. 

Tnqie  tat  drams,  97. 

Travelling,  praeantions  respeeUnr,  0579, 0714. 

Trays.  batlsni»,  4061 ;  knife,  400. 

TriflsspOlOO. 

Tripob,  finr  poUshiag,  974. 

IVitoraiUon,  0190. 

Tkvmt,  salmon,  9178 ;  boll,  9179 ;  eommon,  9180 :  to 

oook,4098. 
Tnbes,  speaking,  4070. 
Tnnny,  9195. 
Tarfaim,  9689. 

Tvibot,  9101 :  rales  for  boring,  4788 ;  to  cook,  4998. 
Tnrkeys,  9000 ;  to  oodk,  4001 ;  laaring,  0830. 
Tanips,  9498  ;  to  oook,  9180. 
Torpsndne  Tarnish,  190. 
ToranomSjOOSl. 
Taftle«9989. 
Task,  9119. 
rutenag,  954. 
Twoed,9948. 

Twilled  cloth,  msde  of  weaving,  9488 
Tyre,  a  prepaiation  of  milk,  1999. 

UmbraUas,  9070. 
Osqnebaoh,  8707. 

Vaccination  of  ^Idrte,  7036. 

Valratia,  9799. 

Valet,  daties  of,  1916. 

Vapour  bath,  7099. 

Varnishing,  1000. 

Vasee,  ornamental,  Egyptian,  Etrvscan,  Greek,  1159 ; 

CUaeee,  1169 ;  offloor  spar,  1108. 
Venl,  vanoos  parts  of,  4718 ;   inWs  for  choosing, 

4718 ;  receipUi  for  cooking  in  Tsrioos  ways,  4841; 

sntiOesoCMtt. 
Vsfstabla  food,  composition  of,  1780 ;  need  as  food, 

895  i  proiimate  prindptee  of,  99^;  oompaiative 

viaw  or  tha  natrittve  prsperties  of,  9904  ;  ntmps  of 

saoehaiins,  acid,  and  oily,  9908 ;  to  cook,  9197. 
Vogatables  nsed  as  fosd  in  the  British  Isles,  9878 ; 

legvmiaoas,  9890 ;  aoetaiions,  9479 ;  preparing  to 

oook,  4814. 
Vellom,  803. 

Volret,  silk,  9705 ;  cotton, 
m»lvetesn,  5860. 
VBnfSeiing*  788 
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VentsoB,  rales  for  ehooslng,  4798  ;  to  oook,  In  variooi 
ways,  4899. 

Ventilation,  chemical  prineiplee  of,  474 ;  imgortanM 
of,  489 ;  practice  of,  491. 

Vent-peg,  1974. 

Verandas,  947. 

VenaioeUi,  4959. 

Vials,  stoppers  of,  0154. 

Vine,  onltivation  oL  8998 ;  in  Britain,  8498. 

Vinegar,  history  el,  8088 ;  principles  tat  prodnoms, 
8MB ;  different  sorts  of,  8037 ;  wine  Tinegrnr,  80is  ; 
raisin,  8044;  cosunon,  8049;  from  varioos  snb- 
stanoss,  8049  ;  proserratian  sad  purifiring  of,  8058: 
distilled,  8008;  wood  vinegar,  MOO;  adnltentson 
of,  8071 :  raspberry,  8707;  tar,  4r9;  Chili,  9089; 
basil,  9090;  garlic,  9091;  eschalot,  9099;  tarragon, 
9094 ;  mnshroom,  9099. 

Vineyard  at  Pkinshill,  8498. 

Vias  do  Graves,  8848. 

Waiters,  domb,  1118. 

Walking  horse,  for  invalids,  1955. 

Walnut,  9808. 

Walnut-tree,  891. 

Walls  of  brick  and  stone,  109 ;  thtoknem  of.  108 

'ardnbes,  1988. 

Warmers,  plate,  4094 ;  vegetable,  4094. 

Warming  dooMstie  buildings,  various  modes  of,  806 
by  grsiee,  889 ;  by  close  stoves,  847 ;  by  Ones,  801 
1^  steaoft,  809 ;  by  hot  watsr,  980 ;  bj  hot  air,  370 
by  gas,  870 ;  general  observations  on,  877. 

Wanning>pan,  4079. 

Warts,714ir 

Washinjg,  theorr  of,  6809;  practice  of,  6854;  by 
machines,  0410. 

WassaU  bowl,  8896. 

Water,  philoso^^r  of  boiling  of,  969;  its  ehsmicat 
composition,  9769 ;  its  pnmerties,  9798 ;  distilled, 
980e;Tain,9811;smg,9n9;  haul  and  soft,  9819 ; 
well,  9836;  river,  9648 ;  ice  and  snow,  9697  ;  ssa, 
9890;  stagnant,  9608;  mhieral,  9669;  purifying, 
9875 ;  filtration  ftL  9870 ;  chemical  teets  for  exam- 
ining, 9908;  tanks  and  dstsrns  for  preserving, 
9999 ;  suimly  df  io  London,  9907 ;  for  brswing, 
8081 ;  used  as  a  bsven«e,  8890;  in  brand,  4143 : 
for  washing,  0841. 

Watsr-bath,0110. 

Waterssloeetei  908 ;  portable,  19r. 

WaterHveesTioOl 

Watsn,  icsd  finit,  9808 ;  perfumed,  0009 ;  aromatic 

.  distilled.  0188. 

Water-pipee,  998. 

Water^praof  doth,  9796. 

Wax,  production  of,  964 ;  propertiee  of,  970 :  adol- 
teraUoB  of,  978 ;  ragetable,  004,  9896 ;  used  in  can- 
dles, 019. 

Wsarar(lsh,9l96. 

Weaving,  9481,  9467;  figured,  5488;  tvrilled,  9488, 

Wpile,  9460 ;  stocking,  9499. 
edgwood,  aoeonnt  and  merit  of,  1997 :  his  dilforent 
kinds  of  eaithen-wara,  1906. 

Weighing,  machines  for,  4003. 

WelMiggiag,  9051. 

Wells,  »49. 

Whale,  9105. 

Whalelione,  879. 

What-not  stands,  1100. 

Wheat,  4000 ;  various  kinds,  4079 ;  aaalysif  of,  40T9 
dissasss  of,  4070. 

Wheat-ear,  9090. 

Whelk.  9980. 
^■MHioy,  1994 ;  used  as  a  beverage,  3896. 

Whiskey,  a  carriage,  0999. 

White-bait,  9144. 

White-lead,  187. 

WhiUwasUng,  167. 

Whiting,  077, 9119. 

Whtaows,  7184. 

Whortleberry,  9719. 

Widgeon,  9088. 

Windows,  170, 

Wines,  boiled,  8889;  Franch,  8384;  Champagne 
8988 :  Buigunfr.  8841 ;  of  Germu^,  Hungary 
and  Switasiland,  8846:  of  Pcrtugal,  3898 ;  of  Spain, 
8800;  of  Madeirn  and  tha  Anoras,8879;  of  Italy, 
Sicily,  and  Omos,  8889 ,  of  AAica,  8899 ;  of  Asia 
snd  America,  8807 ;  Franch  wines,  list  of,  8401 ; 
list  of  MoosUs  and  Rhenish  wines,  8401 :  list  oT 
wiass  of  Portugal,  Madsira,  Italy,  and  Sicilv.  3401 
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in  Tahou  win0i|  HOi ;  of  the 
BfVUk  or  domestic,  8410  ^  htnlmy 
of,  1410 ;  practical  diractioni  for  maki«|  wtiM  Aran 
Britiih  ffnpM,  9414 ;  raimn,  MM ;  pnneiflefl  for 
making  donuatic  wiaaa,  S40S ;  motmberrf,  M85 ; 
S401 :   ddoriMnj,  9404  ;   charry,  9407 ; 


miilbarnri9800 ;  aprioot,  3501;  ilnwbarnr, 
eider,  SoS ;  emmipt  9904 ;  onui|a,  9S05 ;  biidb, 
9000 ;  finrtr,  9900  (  riiubaib,  9900 ;  from  aklxad 
fraitf,  »10 ;  oaike  for,  9514 ;  diaeaaee  of,  aad  their 
remadioa,  9941 :  choioa  of,  9940 ;  adttJteratioa  of, 
9549;  hot  sfitoed,  9899. 

Wlnaa,  9390 ;  fitn  giajtet,  9997 ;  dlettnetioQa  m,  an- 
nnf  o«tof  the  aMnafaetim,  3911;  dry,  99M ;  tweet, 
9997 1  briik,  99IS ;  boo^oot  of,  9319. 

Wina-hadieta,  for  heating,  4090. 

Wine-oaUar,  managament  aad  oonetraditda  of,  351 1 ; 
eMk8,9S14;  radEbigwina,8517;  tolpha  ring,  9519; 
darifyinir,  9510;  bottIin|,  351IL 


uung,  priactploa  m,  3310. 
Wolfidk,9roa 
WoooB  eervaate,  dntioa  of,  1538. 
Wood,  ftr  cabinet  work,  780,  789,  006 ;  endogotyras. 


wood,  pnaervatiflA  of,  IniB  dtr  ret,  197 « 

liiel,400. 
Wood^hea,1970. 
Woodooek,  9060;  rales  far  bnyli^,  4798; 


Wool,  nenertiea  in 

oaa  kiade  of;  5400L 
w^ool,  cotton,  jurepawtHiaa  e^  • 
Woollen  &farice  for  doUiing  and  tenitnm,  5488 ;  li» 

torical  reaaavka  on,  5409 ;  ■aan&eCnt*  o£  OOtt, 

deeeriptian  of  the  principal,  5441. 
Woollen  eord,  5733. 
nromwood,  9548. 
Woma  in  cbildnB,  7094. 
Worated  etnfik,  hiatorj  of;  5978. 
Wort,  3179. 
Woonda,  7179. 
Wringing  naehiae,  0491. 

Tain,  9497. 

Yeae^  3009, 4140 ;  tccoM  ftr 

YeUoir  eaadeia  vbed,  0087. 

Zebra,  eonndend  at  Ibod,  108L 
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The  bonx^wer  nmst  letom  tids  item  on  or  before 

* 

the  last  date  staiiq)ed  below.  If  another  user 
places  a  recall  for  this  item,  the  borrower  will 
be  notified  of  the  need  for  an  earlier  retum. 

Non-receipt  of  overdue  notices  does  not  exempt 
the  borrower  from  overdue  fines. 
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Please  lumdle  with  care. 

Thank  yon  for  helping  to  pieserve 
library  collectiras  at  Har^uxL 
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